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Introduction

SOFTmax® PRO is designed for use with Molecular Devices’ MAXline
Microplate Readers (EmaxTM, Vmax®, UVmaxTM, THERMOmaxN, and
VERSAmax "), Microplate Spectrophotometers (SPECTRAmax®), and
Microplate Spectrofluorometers (SPECTRAmax GEMINI or GEMINI XS).
SOFTmax PRO allows you to create files containing all of the parameters
required for acquiring and analyzing data from any MAXIine instrument.
SOFTmax PRO is available in either a Macintosh or Windows format. The
Macintosh version of the software is a fat binary application that includes
native code for both 68K and Power Macintosh computers. The Windows ver-
sion is a 32-bit application that is Windows 95/98/2000 and Windows NT 4.0
compliant.

SOFTmax PRO is powerful, yet easy to use. It performs three major functions:

¢ Instrument Control—SOFTmax PRO allows you to set up and run a com-
plete assay. Instrument settings can be saved as a protocol file and used
repeatedly for reading different microplates. All stand-alone instrument
functions can be controlled using the software. In addition, SOFTmax PRO
provides capabilities that are not available when using MAXline instru-
ments in stand-alone mode (for example, user-defined kinetic run times,
read intervals, Automix parameters, and more).

® Data Collection—SOFTmax PRO collects and stores all raw data received
from the instrument. Data is displayed on the computer screen in a grid for-
mat that corresponds to the wells in a microplate (all instruments) or indi-
vidual cuvettes (SPECTRAmax PLUS or PLUS3%* only). How the data is
shown depends on other settings made using the software.

* Data Reduction and Plotting—You can reduce the data using built-in for-
mulas or you can define custom reduction formulas. More than one reduc-
tion can be shown and results from different microplates and /or cuvettes
can be compared within the same experiment.

Four read modes are possible using SOFTmax PRO. Three may be performed
in either a microplate (Plate section) or in a cuvette (CuvetteSet section); the
last may be performed only in a microplate. Which read modes are available
depend upon which instrument you are using.

* Endpoint—A single reading is made at one or more wavelengths (up to six
separate wavelengths can be chosen using SPECTRAmax instruments).
Default values reported are optical density (OD), relative fluorescence units
(RFU), or relative luminescence units (RLU), depending on the instrument

type.

¢ Kinetic—Data is collected over time and the default display is OD or RFU
or RLU vs. time. Multiple readings are made at regular intervals which you
define. Default data reductions for kinetic data are Vmax, Vmax per Sec,
Time to Vmax, or Onset Time.

¢ Spectrum—(SPECTRAmax instruments) Absorbance or fluorescence data is
collected across a spectrum of wavelengths and displayed as OD, RFU, or
RLU versus wavelength. The default reduction displays the wavelength
that corresponds to the maximum signal.
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* Well Scan—(SPECTRAmax GEMINI and GEMINI XS only) Fluorescence
data is collected from a single well in a microplate using one of several
scan patterns up to a maximum number of points. Data is displayed in gray
scale by default; readings from multiple wavelength pairs can be shown
separately or together (if together, they are displayed in different col-
ors).

In addition to these read modes, SOFTmax PRO handles data from either
absorbance instruments or those using fluorescence /luminescence.

IN(OJ¥H For optical density mode instruments, data reduction may be cus-
tomized with any read mode and any of the read modes can display
data as % Transmittance or OD.

SOFTmax PRO can collect data from one or more microplates and/or one or
more cuvettes and store it in a single data file, using the same or different
instrument settings for different microplates or cuvettes. For example, micro-
plates containing different samples could be read using the same or different
modes, all within the same experiment file.

New to SOFTmax PRO?

If you have not used SOFTmax PRO before, Molecular Devices recommends
that you install the software and then proceed to Chapter 7 which provides a
tutorial that will guide you through the basics of using SOFTmax PRO.

What's New in SOFTmax PRO Version 3.1

SPECTRAmax
GEMINI and
GEMINI XS Features

¢ SOFTmax PRO version 3.1 supports all the features of the new
SPECTRAmax GEMINI XS instrument, including an AutoPMT setting for
spectrum readings (also applies to GEMINI).

¢ A well scanning mode has been added, allowing maximum surface area
detection for whole cell assays. Readings can be made in different patterns,
with a user-defined number of points. Multiple readings can be made to
accommodate non-confluent patterns of cells grown in tissue culture plates.

¢ Minimum kinetic interval calculations have been updated, as have calcula-
tions for large-well plates.

e For excitation scans, excitation filters can be chosen automatically or you
can choose no filter.

1-4
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SPECTRAmax PLUS3%*
Features

Interprocess Messaging
Update

Password Protection
Update

Macintosh OS 9
Support

¢ SOFTmax PRO version 3.1 supports all the features of the new
SPECTRAmax PLUS?3 instrument. The main feature enhancement for this
instrument is the ability to read 384-well plates.

e The ability to choose between wavelength or column (default) priority
readings has been added to endpoint mode (chosen via Instrument
Settings).

e These instruments can now use Speed Read in endpoint mode (chosen via
Instrument Settings).

¢ Minimum kinetic interval calculations have been updated, as have calcula-
tions for large-well plates.

* One command has been added to the interprocess messaging repertoire:
“exportas” which allows information to be exported from SOFTmax PRO
3.1 in the standard SOFTmax PRO format for use in other programs.

e Password protection has been updated to further encrypt passwords within
files.

¢ The methods for finding, opening, and saving files have changed with
Macintosh OS 9. These navigation services are supported by SOFTmax PRO
version 3.1 while maintaining compatibility with earlier OS versions.
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About the Documentation

The SOFTmax PRO documentation set consists of this manual, an on-line
help system, a written tutorial, and a formula reference manual. Additional
documents on disk may also be provided to cover the latest information
regarding the software. An outline of the contents of this manual follows,
along with introductory information that should help you get started using
SOFTmax PRO.

Screens and parts of screens represented in this manual may depict
either the Macintosh or the Windows version of the software. The
two interfaces are quite similar, but bear subtle differences such as
where the Help menu is located, etc. Depending upon which com-
puter platform you are using, which operating system you are using,
and the type of screen that is depicted, your screen may look differ-
ent from the one shown. Note that Macintosh screens are depicted
using OS versions 7 through 9.

¢ The rest of this chapter, “Welcome to SOFTmax PRO,” provides introduc-
tory information regarding the program and its features. A glossary of
terms is included at the end of this chapter.

¢ Chapter 2, “Installation,” contains basic information about installing the
program on your computer and making sure the correct connections are
made between the computer and the instrument.

e Chapter 3, “SOFTmax PRO Overview,” explains how SOFTmax PRO is
organized and how it is used with the MAXline instrument.

¢ Chapter 4, “Reading Microplates and Cuvettes,” contains instructions
regarding how to prepare for and conduct a reading using SOFTmax PRO.

¢ Chapter 5, “Displaying and Analyzing Data,” describes how the data is dis-
played during and after a reading and how this data display can be custom-
ized. Additionally it describes data reduction and the different means for
analyzing the raw data received from the MAXline instrument.

¢ Chapter 6, “File Management and Printing,” explains the printing options
available within SOFTmax PRO, along with how to customize reports.
Other topics include managing files and importing, exporting, copying,
pasting, and duplicating data, both within SOFTmax PRO as well as to and
from other external programs.

e Chapter 7, “Tutorials,” provides a written tutorial that will help you learn
the basics of working with SOFTmax PRO if you are a new user.

¢ Chapter 8, “Troubleshooting,” describes alert messages that may appear
while using SOFTmax PRO and what to do if they occur. Other information
in this chapter pertains to possible communication problems with the
MAXline instrument and other computer-related issues.

This manual assumes that you are familiar with the basic operating environ-
ment of your computer. We recommend that you become familiar with

your computer’s operating environment prior to installing and using
SOFTmax PRO.

1-6
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Conventions Used in This Manual

This manual uses visual cues and standard text formats as follows.

Visual Cues

The following typographic conventions are used in this manual.

Format

Meaning

Menu Item

Menu titles and menu items.

Text Entry/Key Name  Entries that you type from the keyboard or keys that

Text Entry

you press on the keyboard. Information shown in this
font should be entered exactly as it appears.

Placeholders for information you must provide. for
Example, if you are asked to type filename, you would
type the actual name for the file instead of the word
shown in this italic font.

Buttons shown on the screen. Note that sometimes an
actual representation of the button may be shown.

The accompanying text applies only to SOFTmax PRO for Macintosh.

,E The accompanying text applies only to SOFTmax PRO for Windows.

Keyboard Formats

Key designations, combinations, and sequences appear in the following

formats.

Format

Meaning

FKey

5E Keyl+Key2
Hil
5E Keyl, Key2
Hi

Selections on the Macintosh can be made using the mouse, but
often shortcuts are available using the keyboard. Shortcuts com-
monly use the command (z) key in conjunction with another key
and are shown with the command key symbol (88) followed by
the accompanying key. To use a shortcut, you must press and hold
the command key while pressing the second key.

A plus sign (+) between key names means to press and hold down
the first key while you press the second key (within Windows). For
example, “press ALT+ESC” means to press and hold down the ALT
key and press the ESC key. Then release both keys.

A comma (,) between key names means to press and release the keys
one after the other. For example, “press ALT, F” means to press and
release the ALT key, and then press and release the F key.

The names of keys found on different Windows-compatible PC
computer keyboards may vary somewhat from machine to machine.
The key names shown in this manual reflect typically used key
names. Yours should be similar but may not be exactly like those
shown. For example, the “print screen” key may be shown on some
keyboards as “Prt Scrn”; other keyboards may spell out the complete
key name.

SOFTmax PRO User’s Manual
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Messages

The following types of messages may appear in this manual:

IN[Of¥] Calls attention to information that should be followed during instal-
lation, use, and/or servicing of the instrument or software.

A\ [INPION Indicates a potentially hazardous situation which, if not
avoided, might result in minor or moderate injury, loss of data, or
mechanical damage. It is also used to alert against unsafe practices.

A KGN Used whenever an action or condition might potentially
cause serious injury to yourself or to others who might use the instru-
ment or computer.
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Getting Help

Macintosh On-Line Help

On-line help is available while working with SOFTmax PRO for the Macin-
tosh by clicking the Help menu at the far right of the menu bar.

Click here

k About Balloon Help...

for the Help Menu

Show Balloon

5

50FTmax Pro Help...
Formula Help...

Ti SOFTmax PRO Help Options

Figure 1.1: Help Menu for SOFTmax PRO for the Macintosh
Choosing either of the two help options at the bottom of this menu (SOFTmax

PRO Help or Formula Help) causes a Help window to appear. This window

provides a list of topics on the left and information about the selected topic on
the right. Figure 1.2 shows the window for Formula Help. In this figure, the

topic “Math Functions” has been selected (on the left) and the corresponding
information about that topic appears on the right.

O

Formula Help Topics

# Comparison Operators
» Conditionals

# Direct Well Accessors
® Errors

& Group Accessors

= |nterpolation

# Kinetic and Spectrum

ACCESE0rS

» Math Functions k

# Math Operators

» Other

# PathCheck Accessors

» Plate Data Accessors

# Plate Information
ACCESE0rS

» Plate Reduction Accessors

# Referencing objects by
name

# Statistical Functions

» Text Functions

FY

-

Formula Help
iMath Functions

NDTE: a1l math functions are calculated in radians {180° = o
radians).

Abs{number)
Returns the absolute value of a number or 1ist of numbers.
Example: Abs{-100=10, &bs{10)=10

Acos{number)
Returns the arccosine of a number or 1ist of numbers.
Example: Acos(-0.25)=1.82345

AntiLog{number)

Returns the Antilog {base e) of a number ar list of numbers. This
is the same as e number.

Example: &ntilog {13=2.718

AntiLog1 0{number)
Returns the &ntiLlog (base 10} of a number or list of numbers.
This iz the same 25 10 number.

|_|Example: AntiLog §13=10

(i) =|

[»

Sl

Figure 1.2: Formula Help Window
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1-9



Chapter 1: Welcome to SOFTmax PRO @

:ﬁ Windows On-Line Help

You can access on-line help within SOFTmax PRO for Windows by selecting
the Help menu in the menu bar. Three types of help are immediately avail-
able: you can view the contents of the help file, seek specific help about for-
mulas, or get general information about how to use the help function.

Click here
for the Help Menu
or press ALT, H

Contents
Index
Using Help

About SOFTmax Pro...
Figure 1.3: Help Menu for SOFTmax PRO for Windows

Choosing Contents (by clicking on the menu item with the mouse or pressing
ALT, H, C) brings up the SOFTmax PRO help Contents window, showing the
general organization of the help that is available.

SOFTmax PRO Help Options

Help = Softmax Pro Help M =
Window —»|| File Edit Bookmark Help
Menu Quntentsl Search I fack l History I P I ay -

Softmax Pro Help

The SOFTmax Pro Window

Contents of the Reaiing a Microplate
SOFTmax PRO —#
Help File

Sections

Templates
Status Bar
Data Display

Reports

Figure 1.4: Help Contents for SOFTmax PRO for Windows
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Help Options from the Contents Window

* You can search for a particular item or subject by clicking the but-
ton (located in the tool bar at the top of the Contents window).

Type a word. or select one from the list.
Then choose Show Topics. - Enter the

s subject you
are searching

for in this
box

Select a topic. then choose Go To. B T

Figure 1.5: Using the Search Function within Help in SOFTmax PRO for Windows
After entering a search subject, clicking the button will cause

a list of related topics to appear in the box below.

Type a word, or select one from the list.

Then choose Show Topics.

[Formuto
Formulas
Fract T
Function .
Getting Started .
Graph Menu

Graph Sechtion

Select a topic, then choose Go To.

Edit Column
Edit Summary
Formula Help tOpiC from

Group Menu L.
Recalculate How this list

Reduction
Show Formulas n

L—Choose a

ne

Figure 1.6: Choose a Topic within Help in SOFTmax PRO for Windows
* You can return to the window viewed previously by clicking the
button.

e Clicking the button will provide a list of all areas you have
viewed within the Help function.
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¢ Text that appears in green with an underline contains a hypertext link to
more detailed information about that item. Figure 1.7 below shows some
examples of hypertext links.

Softmax Pro Help
File Edit Bookmark Help

Quntentsl Search I Back | History I << I X

Softmax Pro Window

Hypertext linked
item (clicking here
-~ will give more

-A Wenu bar located at the top of the screen; information about
this item)

The SOFTmax Pro window contains these major elements:

-A Status bar located below the Menu bar, The status bar
is used to control the instrument and to display the
current status of the instrument.

-One or more sub-windows, containing collapsible sections
in a report format. The window allows you ta scrall
around and examine sections in the report. The repart
iz as wide as a piece of paper and shows you exactly
what you will get when the report is printed.

Figure 1.7: Hypertext Links within SOFTmax PRO for Windows

Additional options are available, depending upon where you are within the
Help function. More information about Windows Help can be found in the
Microsoft Windows User’s Guide that accompanies your Windows software.

Troubleshooting and Technical Support

If you encounter a problem while using SOFTmax PRO, refer first to Chapter
8, "Troubleshooting," and try to locate a remedy for the problem.

For problems with SOFTmax PRO that are not listed there, or if you need
additional assistance, in the U.S., call Molecular Devices Technical Services
group at 800-635-5577 or 408-747-1700; elsewhere, call your local representa-
tive.

1-12 SOFTmax PRO User’s Manual



@ Chapter 1: Welcome to SOFTmax PRO

Glossary of Terms

Absorbance, A

The amount of light absorbed by a solution. To measure absorbance accu-
rately, it is necessary to eliminate light scatter. In the absence of turbidity,
absorbance = optical density - reflection.

A=log [Ip/1]
Iy = incident light
I = transmitted light

In this manual, we use the terms absorbance and optical density
interchangeably.

Active

The window or icon that you are currently using or that is currently selected.
The active section is the section in which you are currently working. The title
bar for the active section or window will be highlighted (gray); inactive sec-
tions are not highlighted (white). Only one section or window can be active at
a time. To make a section or window active, click anywhere within it. If you
scroll past the bottom or top of the active section, the tool bar for that section
“sticks” to the top of the window (you can always tell which section is active
in this way and can always access the items in its tool bar).

ANSI Character Set

The American National Standards Institute 8-bit character set. It contains 256
characters.

Area Under Curve

Reduction formula for a kinetic or spectral scan that determines the area
under the kinetic or spectral plot, or under a plot in a Graph section. First the
area under the curve is divided into a series of trapezoids; then the area
defined by each trapezoid is computed and all areas are summed.

ASCII Character Set

The American Standard Code for Information Interchange 7-bit character set.
It consists of the first 128 (0-127) characters of the ANSI character set (and
most other 8-bit character sets). The ASCII character set is the most universal
character-coding set.

Autocalibration

For optical density instruments, an air reference reading is taken before runs
(and sometimes between kinetic readings during a run) as determined by the
type of instrument and read settings. For the SPECTRAmax GEMINI or
GEMINI XS, the internal reference standard is measured before reads (and
sometimes between kinetic reads if the read interval is long enough). Cali-
bration data is stored in volatile memory and is used by SOFTmax PRO until
the instrument is powered down or the wavelength is changed. Autocalibra-
tion can be turned off (see “Autocalibration” on page 4-25 for more informa-
tion).
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Automix

The Automix function determines how often, if at all, automated shaking of
the microplate is performed during a reading. This feature is covered by U.S.
Patent Number 5,112,134.

Blanking — CuvetteSet Section (SPECTRAmax PLUS or PLUS%® only)

Three types of blanking are available in the CuvetteSet section for the SPEC-
TRAmax PLUS or PLUS®*: Ref Blanking, Template Blanking, and Group
Blanking.

A Ref Blank is created when you click the button or choose Ref from
the Control menu. This command causes the SPECTRAmax PLUS or PLUS?%
to read the cuvette in the cuvette port and applies the reading as a reference
to all cuvettes in the CuvetteSet section.

Template Blanks are created by entering a Blank group in the CuvetteSet
template. After a reading, the average of the blank values obtained from the
Blank group is subtracted from all cuvettes.

Group-Associated Blanks are created by placing blank cuvettes within a
group in the template. The values of group blanks are averaged and sub-
tracted from the values of the cuvettes within that group only.

Blanking— Plate Section

Three types of blanking are available in the Plate section: Pre-Read Blanking,
Plate Blanking, and Group Blanking.

Pre-Read Blanking subtracts background signal caused by the microplate
itself, as well as by solvents, reagents, or samples. The individual blank read-
ing from each well can be subtracted from the final reading from the same
individual wells (choose “Pre-read plate” from within the Instrument Settings
dialog box). This is usually used for measurement in the deep UV or for path-
length correction.

Pre-read blanking is generally NOT used with kinetic assays. When
used with kinetics, it will complete a pre-read kinetic run and then
subtract these values on a point-by-point basis from the “normal”
kinetic run.

Plate Blanks are created by entering a Blank group in the template. After a
reading, the average of the blank values obtained from the Blank group is
subtracted from all wells in the plate.

Group-Associated Blanks are created by placing blank wells within a group
in the template. The values of group blanks are averaged and subtracted from
the values of the wells within that group only.

Checkbox

Clear

A small, square box that appears in a dialog box and that can be selected or
cleared. When the checkbox is selected, an X appears in the box. A checkbox
represents an option that you can turn on or off.

Within the Template Editor, Clear removes information that was designated
previously for selected wells. By highlighting wells and then choosing Clear,
any information regarding those wells will be erased (the wells will return to
their default status of empty). Note that if you clear the entire template, the

1-14
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groups themselves will not be deleted and are still selectable. Keeping the
groups allows you to reassign wells without having to recreate groups.

Click

You click an object on the screen by pressing and quickly releasing the mouse
button while the pointer is on that object. When you click once on an object,
such as an icon or file name, it becomes highlighted, which means it is
selected. Whatever action you choose next will affect a selected object.

Clipboard

A temporary storage location within the operating system used to transfer
data within and between files and applications.

Concentration

The amount of a substance present per unit volume. Used as the default sam-
ple descriptor for a series of samples.

Control

A sample that is run as an internal check of the assay. The control has a pre-
dictable or known assay result against which other results can be compared.

=E Control Menu Box (Windows)
The icon that opens the Control menu for the window. It is located at the left

of the SOFTmax PRO title bar. The Control menu can be activated by clicking
in this box with the mouse or by pressing ALT, SPACEBAR.

Copy
A function common to most software applications that duplicates the selected
text or item and places this duplicate on the clipboard. The copy function is
enabled by pressing 3C on the Macintosh and CTRL+C in Windows.

Copy-and-Paste

A method of copying selected text or graphics from one location and pasting
them to a different location in the same file or into another file (which could
be in an application other than SOFTmax PRO).

Cubic Spline (Curve Fit)

This curve fitting option generates a fit to a cubic equation between each pair
of data points. The cubic equations are computed such that these equations
and their first two derivatives are continuous everywhere.

More information regarding curve fits can be found in Chapter 5, “Displaying
and Analyzing Data.”

Curve Fit

Specifies the type of curve (linear, logarithmic, quadratic, and so on) that is
applied to the data points in a plot. The curve is a graphic representation of
the mathematical relationship between the data points in the plot. More infor-
mation regarding curve fits can be found in Chapter 5, “Displaying and Ana-
lyzing Data.”
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Cutoff
A filter used to condition the light entering or exciting the monochromators.
In automatic mode, the instrument sets the cutoffs automatically based upon
the wavelength(s) chosen for reading; with some read modes and types, how-
ever, you can choose a different filter wavelength (manual setting) for the
emission monochromator.

CuvetteSet Section
The CuvetteSet sections determine how the cuvettes will be read, display data
as it is acquired from the instrument, and define how the data will be dis-
played and used in reduction. CuvetteSet sections can display samples in
three different ways: three samples per row, one sample per row, and in a
grid of cells which corresponds to a microplate format.

Cut

A function common to most software applications that removes a selection of
text or graphics and places it on the clipboard. The cut function is enabled by
pressing 38X on the Macintosh and CTRL+X in Windows.

Cut-and-Paste

A method of moving selected text or graphics from one location to a different
location in the same file or into another file (which could be in an application
other than SOFTmax PRO).

Data Display

Located in the Plate section or CuvetteSet section, the data display is a grid
that corresponds to the layout of the wells in the microplate (for specialized
cuvette displays, see “CuvetteSet Section,” above). This display can show the
results of the reading in various formats [for example: raw signal data (OD,
RFU, RLU), raw %Transmittance, reduced data (number or plot), Threshold,
Ranged, and Gray Scale].

Data File

Contains the raw data collected from the instrument, as well as any associated
sections or settings (Notes, Graphs, Groups, Instrument Setup, Display
Options, and Data Reductions).

Data Mode
Reduction option to view data as OD (absorbance) or % Transmittance.

Default Protocol

A protocol file, included with the SOFTmax PRO program or created by a
user. The Default Protocol file defines the initial information that will appear
when you open SOFTmax PRO or when you create a new file from within the
program.

Desktop
The background on which windows and icons appear.

Dialog Box

A rectangular window that appears temporarily to request information.
Some dialog boxes have options you must choose before SOFTmax PRO can
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carry out a command and must be closed before you can continue in the soft-
ware.

Dilution Factor

Specifies the amount of dilution for a given sample. This factor can be multi-
plied against interpolated values to determine concentration of undiluted
sample.

Dimmed

Unavailable or disabled. A dimmed button or command is displayed in light
gray instead of black and it cannot be chosen.

Double-Click

To rapidly press and release the mouse button twice while the pointer is on an
object. Double-clicking carries out an action, such as opening an icon.

Drag
To move an object on the screen by clicking it, holding down the mouse but-
ton, and then moving the mouse. Also to select an item in a list by dragging
through the list or to select multiple items by dragging across them.
Duplicate

A command available in the Edit menu that allows you to create identical cop-
ies (except data) of all sections and experiments. The name of the duplicated
item will be the same as the previously active item with the word “Copy”
appended.

Emission Spectral Scan

Measures fluorescence or luminescence across a spectrum of wavelengths for
emitted light for a fixed excitation wavelength. The default value reported for
each well is the wavelength of maximum emission (fluorescence or lumines-

cence).

Endpoint
A single reading of optical density made at one or more wavelengths.

End Time

Reduction parameter used to omit the end of a kinetic run from data reduc-
tion.

Excitation Spectral Scan

Measures fluorescence at a single emission wavelength across a spectrum of
excitation wavelengths. The default value reported for each well is the excita-
tion wavelength of maximum fluorescence.

Export

Data from SOFTmax PRO is copied to a new file that can be opened by
another program such as a spreadsheet or word processing application. Data
from some or all Plate, CuvetteSet, or Group sections may be exported as tab-
delimited ASCII files.
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Exponential (Curve Fit)
The exponential function used to generate this curve fit is:
y=A+B*(1-exp-x/ Q)

More information regarding curve fits can be found in Chapter 5, “Displaying
and Analyzing Data.”

Fluorescence

The light emitted by certain substances resulting from the absorption of inci-
dent radiation. To measure fluorescence accurately, it is necessary to reduce
light scatter. The governing equation for fluorescence is:

Fluorescence = extinction coefficient * concentration * quantum yield * exci-
tation intensity * pathlength * emission collection efficiency

Fluorophore

A material which absorbs light energy of a characteristic wavelength,
undergoes an electronic state change, and instantaneously emits light of a
longer wavelength.

Four Parameter Logistic (Curve Fit)
The equation used to generate this curve fit is:
y=((A-D) /(1 +(x/CQP)+D

More information regarding curve fits can be found in Chapter 5, “Displaying
and Analyzing Data.”

Gain
The amount of increase in signal power expressed as the ratio of output to
input for a photomultiplier tube.

Gray Scale Data Display

Raw or reduced data is displayed proportionally in a plate format using
seven shades of gray, ranging from light shading at the low end to dark
shading at the high end, based on user-defined high and low limits.

Group

Wells can be assigned to group types using the Template Editor. Depending
on the default protocol used, certain group types (such as Standard or
Unknown) may be created automatically; you can create others as required.

Highlighted
Indicates that an object or piece of text is selected and will be affected by
your next action. Highlighted text appears in reverse video or in color. High-
lighted objects may change color or be surrounded by a selection cursor.

Icon

A graphical representation of an element of the computer or software such
as a disk drive, application, or file.

Import

Bringing information or data from another application into SOFTmax PRO.
Information can be brought into SOFTmax PRO in two ways: by copying tab-
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delimited text to the clipboard and then pasting this information into the
Plate section or CuvetteSet section within SOFTmax PRO; or by using the
Import command under the File menu to import ASCII text files having spe-
cific formats.

Incubator
Choosing Incubator from the Control menu or clicking the incubator button
opens a dialog box allowing you to start or stop temperature regulation and
to select an elevated temperature for the microplate chamber on instruments
that have temperature control capability.

Instrument Icon
Located in the status bar, the instrument icon shows the status of the connec-
tion between the computer and the instrument. If the icon has an “X”
through it, the connection is not functioning or no instrument is connected; if
the instrument icon appears without an “X,” the connection is working prop-
erly.

Instrument Setup

Defines the parameters (mode, Wavelengths, automatic mixing, run time,
read interval, etc.) used to read the microplate or cuvette.

Interleaved Display

A display choice available with 384-well plates is useful when four 96-
well daughter plates are combined into one 384-well plate.

Interprocess Messaging
Messages that can be sent to and received from other applications. This fea-
ture is very useful for interfacing MAXline instrument with robotic systems
and for sending and receiving data from LIMS systems.

Kinetic (Not available for Emax)
During kinetic readings, data is collected over time, with multiple readings
made at regular intervals. The values calculated based on raw kinetic data
are Vmax, Vmax per Sec, Time to Vmax, and Onset Time. Kinetic readings
can be single- or multiple-wavelength readings (up to six, if using a SPEC-
TRAmax instrument other than the SPECTRAmax GEMINI or GEMINI XS
which have a maximum of four).

Lag Time
Lag time is the period of time in a kinetic assay of very slow growth (micro-
organisms) or rate of reaction that may precede the rapid (or linear) phase
of reaction. When a lag time is specified in SOFTmax PRO, data collected
prior to the lag time is not included in data reduction.

Large Display
A display choice available with 384-well plates. This setting is useful
when looking at large numbers if you have a larger (17-inch or greater) mon-
itor.
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Linear (Curve Fit)

The linear function fits the best straight line to the data. The equation for
this fit has the form of:

y =A+Bx

where A is the y-intercept of the line and B is the slope. A linear fit should
be used whenever the values appear to lie on or scattered around a straight
line.

More information regarding curve fits can be found in Chapter 5, “Displaying
and Analyzing Data.”

Log-Logit (Curve Fit)

The Log-Logit is also called a two-parameter curve fit. The equation used to
generate this curve fit is:

y=(A-D)/ 1 +X/OB)+D

More information regarding curve fits can be found in Chapter 5, “Displaying
and Analyzing Data.”

Luminescence

Mask

The emission of light by processes that derive energy from essentially non-
thermal changes, the motion of subatomic particles, or the excitation of an
atomic system by radiation.

Lets you “hide” the data in selected wells of the Plate display so that the
data stored there will not be used for calculations and will not be reported.
The Mask function is commonly used to suppress outliers.

Maximum

Reduction for a spectral scan that reports the maximum signal within the
reduction parameters.

MaxOD or MaxRFU or MaxRLU

The limit for the maximum value you wish to use for displaying and ana-
lyzing kinetic data or spectral scan data. The default is 100 OD or 20,000
RFU or RLU. Any values that are above these limits will not be shown and
will be excluded from data reduction.

Maximize Button (Windows)

Menu

The small box containing an up arrow at the right of the title bar. Mouse
users can click the Maximize button to enlarge a window to its maximum
size. Keyboard users can use the Maximize command on the Control menu.

Alist of items, most of which are commands. Menu item names appear in the
menu bar at the top of the window.

To choose an item in a menu, place the pointer on the menu heading and drag
to the selection you desire—then release the mouse button.
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Menu Bar

Alist of items, most of which are commands. Menu item names appear in the
menu bar (the horizontal bar that appears below the title bar at the top of the
window).

Minimum
Reduction for a spectral scan that reports the minimum signal within the
reduction parameters.

MinOD or MinRFU or MinRLU

The limit for the minimum value you wish to use for display and analysis of
kinetic or spectral scan data. Any values that are under this limit will not

be shown and will be excluded from data reduction. The default is 0. To dis-
play negative Kinetics, the value should be set below 0 (zero).

Minimize Button (Windows)

The small box containing a down arrow at the right of the title bar. Mouse
users can click the Minimize button to reduce a window to its icon. Keyboard
users can use the Minimize command on the Control menu. A minimized
application continues running and you can select the icon to make it the
active application.

Modem Port (Macintosh)

A serial communication port on the back panel of the Macintosh marked
with the icon of a telephone handset ( ().

Normal Display
The default display for 384-well plates.

NVRAM

Refers to the Non-Volatile Random Access Memory of the instrument. Infor-
mation stored in the NVRAM is not lost when power to the instrument is
turned off.

Onset OD or Onset RFU or Onset RLU
The change in signal required to compute the onset time (for kinetic read-
ings).

Onset Time

The time it takes for a given increase in signal, called the onset OD (or RFU
or RLU), to occur.

Open/Close Triangle

A small triangle located on the left-hand side of section and experiment
tool bars. Used to open/ close sections and experiments within a SOFTmax
PRO file.

Optical Density, OD
The amount of light passing through a sample to a detector relative to the
total amount of light available. Optical Density includes absorbance of the
sample plus light scatter from turbidity.
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Option Button (Radio Button)

A small, round button that appears in a dialog box or window. Within a
group of related option buttons, you can select only one.

Parallel Port (Windows)

A connection on a computer, usually LPT1, to plug in the cable for a parallel
printer. Windows supports parallel ports LPT1 through LPT3.

Paste

A function that copies the contents of the clipboard and inserts this copied
information at the current selection or cursor position. The paste function is
enabled by pressing 3V on the Macintosh and CTRL+V in Windows.

Path (Windows)

Specifies the location of a file within the directory tree. For example, to
specify the path of a file named ASSAY.BAT located in the SOFTMAX
directory on drive C, you would type c:\softmax\assay.bat.

PathCheck”

Instrument setup option within SOFTmax PRO for the SPECTRAmax PLUS,
PLU5384, 190, or 340PC that allows data collected in a Plate section to be
normalized to a 1-cm pathlength.

Photomultiplier Tube (PMT)

A vacuum tube that detects light especially from dim sources through the
use of photoemission and successive instances of secondary emission to pro-
duce enough electrons to generate a useful current.

Plate Section

The Plate section is used to display data, to specify how microplates will be
read, and to define how the data received from the instrument should be
reduced. The data display in this section is a matrix that corresponds to the
well format of the microplate in use.

Plate Type

A choice in the Instrument Settings dialog that determines the type of
microplate being read. The specification of the plate type depends on the
well format and manufacturer of the microplate.

Point (Using the Mouse)

You point to an object on the screen by moving the mouse so that the pointer is
positioned on that object. When the pointer is an arrow, the tip of the arrow
must be on the object.

Point-to-Point
This curve-fitting option fits a linear equation to each pair of data points.

Port
A connection or socket on the computer. Ports are common used for connecting
devices, such as printers or monitors, to your computer, and for sending infor-
mation to and/or from your computer to such devices.
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Protocol File

Contains the template(s), instrument settings, and reduction parameters.
Protocol files are useful if you repeat a particular type of assay frequently.

Quadratic (Curve Fit)
A mathematical description of a parabola:

y=A+Bx+Cx?

RAM (Random Access Memory)

The memory that can be used by applications to perform necessary tasks
while the computer is on. When you turn the computer off, all information in
RAM is lost.

Ranged Data Display

Raw or reduced data is assigned proportionally to integer values from 0
through 9 based on user-defined limits. Values above the high limit are
displayed as plus (+) and values below the low limit are displayed as
minus (-).

Raw Data

Signal reported from the MAXline instrument with no alteration. This will
be reported as OD, RFU, or RLU, depending on the instrument type.

Read Interval

The interval of time between the start of one reading and the start of the
next reading during a kinetic run.

Read Button or Command

Starts the reading process and shows the endpoint, kinetic, spectrum, or
well scan data in the data display of the Plate section.

Read Mode

The method used to read the microplate or cuvette: endpoint, kinetic,
spectrum or well scan.

Read Type (SPECTRAmax GEMINI or GEMINI XS only)

The type of reading performed in the instrument: fluorescence, time-
resolved fluorescence, or luminescence.

Readings per Well

The number of times (settable by the user) that readings are taken on a well
in fluorescence and time-resolved fluorescence modes. This setting also
determines the amount of time that data is collected in luminescence mode.

Reduced Data

Data reduction causes the raw signal values reported by the instrument to be
calculated and displayed according to user-defined formula settings.

Reduction Limits

Sets limits on data to be included in data reduction for kinetic or spectrum
readings.
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Reference

A reading of buffer or water taken in the cuvette that is used as I to calcu-
late Absorbance or % Transmittance of sample read in the cuvette port.

= Restore Box (Windows)

The small box containing both an up and a down arrow at the right of the
title bar. The Restore box appears only after you have enlarged a window to
its maximum size. Mouse users can click the Restore box to return the window
to its previous size. Keyboard users can use the Restore command on the Con-
trol menu.

Rotated Display

Scroll

A display option for 384-well plates that shows the plate rotated 90
degrees.

To move up, down, right, or left through text or graphics in order to see parts
of the file or list that cannot fit on the screen. A scroll bar appears at the
bottom and/or right edge of a window whose contents are not entirely visi-
ble. Each scroll bar contains a scroll box and two scroll arrows. A scroll box is
a small box that shows the position of information currently in the window
or list box relative to the contents of the entire window. A scroll arrow is an
arrow on either end of a scroll bar that you can use to scroll through the con-
tents of the window or list box.

Semi-Log (Curve Fit)

The semi-log function fits the best straight line to a set of data for log(X)
plotted against Y. The resulting curve displayed will be a straight line
with the X-axis drawn in logarithmic scale.

=E Serial Port (PC/Windows)
2

Series

Slope

A connection on a computer, usually COM1, where you plug in the cable for a
serial device such as a plate reader, a printer, or a modem. Serial, asyn-
chronous, and RS232 interfaces are all the same type by which the computer
sends single bits of information to the connected device, one after the other.
Windows supports COM1 through COM4. MAXline instruments require
COM1 or COM2.

Lets you assign a set of wells within groups in the Template so that the stan-
dard value or dilution factor increases or decreases in specified steps and
the name increments as well.

A reduction option for a kinetic run that determines the slope of the com-
bined plot (i.e., the slope of the line using linear regression after the wave-
length combination reduction). This reduction uses all timepoints visible in
the reduction window. Slope is the same as Vmax Rate when Vmax Rate is
set to the same number of points as the run (i.e., the default). Slope is not the
same as Vmax Rate if you have modified the number of Vmax Points.
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Standard Curve

A mathematically idealized representation of the relationship between the
concentration of a standard calibrator (X-value) and the optical density (Y-
value). The standard curve may be set to a linear, semi-log, log-log, quadratic,
4-parameter logistic, log-logit (2-parameter logistic), exponential, cubic
spline, or point-to-point curve fits.

Status Bar

Shown above the SOFTmax PRO window, the Status Bar contains

the instrument icon, the current temperature within the microplate chamber
of the microplate reader (THERMOmax, SPECTRAmax, VERSAmax), and
buttons allowing you to activate the Read function, the incubator, Automix,
and to open or close the microplate drawer of the instrument (note: not all
functions are available with all instruments).

Stokes Shift

The difference between the wavelengths of the excitation and emission
peaks.

Template Editor

A representation of the microplate or a set of cuvettes (in microplate for-
mat), shown as a grid of wells, which can be used to designate the location
of blanks, standards, controls, unknowns, empty wells, or to assign wells to
other groups you create. The template is a map of the microplate. It tells
the software what is in the microplate and where it is located.

Threshold Data Display

Data is displayed as plus (+) for values above, asterisk (*) for values
within, and minus (-) for values below user-defined limits.

Time at Half Maximum

Reduction for a kinetic run that reports the time at half the maximum sig-
nal within the reduction limits as follows: SOFTmax PRO first determines
the kinetic point (within the reduction limits) that has the maximum sig-
nal level. It then scans the kinetic plot from left to right until it finds two
points that have signals bracketing one-half of that signal value. A linear
interpolation between these two points is used to estimate the Time at Half
Maximum.

Time at Maximum

Reduction for a kinetic run that reports the time at the maximum signal
within the reduction limits.

Time at Minimum

Reduction for a kinetic run that reports the time at the minimum signal
within the reduction limits.

Time-Resolved Fluorescence

Most fluorescence substances are not suitable for this type of reading. How-
ever, the fluorescence emitted by lanthanide dyes is delayed long enough to
measure fluorescence after the lamp is turned off. Time-resolved fluores-
cence is used to reduce the amount of background noise which interferes with
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fluorescence. The excitation lamp flashes and, after it is off, the delayed
emission is collected for a set period of time before the lamp is flashed
again.

Time to Vmax

The elapsed time until the maximum reaction rate of a kinetic reading is
reached, reported in seconds.

Title Bar

The horizontal bar (at the top of a window) that contains the title of the
window or dialog box. On many windows within the Windows environment,
the title bar also contains the Control-menu box and Maximize and Mini-
mize buttons. On the Macintosh, the title bar also contains the Close box and
Zoom box.

Transmittance, T
The ratio of transmitted light to the incident light.

9%T = (1/1) x 100

Undo

Cancels the previous operation (if possible). The paste function is enabled
by choosing Undo from the File menu, pressing 3V on the Macintosh, or press-
ing CTRL+V in Windows.

Vertical Display

A display option for 384-well plates which shows the plate as two 8 x 12
arrays stacked vertically.

Vmax Points

The number of points in the kinetic curve included in each of a series of
regressions to calculate the maximum rate, Vmax, or the time segment used
to calculate the Time to Vmax.

Vimax
The kinetic rate reported as signal / min (milli-OD [or RFU or RLU] units per
minute). It is calculated using a linear curve fit, y = Ax + B. A creeping itera-
tion is performed using Vmax Points and the slope of the steepest line seg-
ment is reported as Vmax Rate. It may also be reported as units per second
(the default for fluorescence and luminescence).

Wavelength(s)
Specifies the wavelength(s) that will be used to read the microplate.

Well Graph

One or more wells in a plate section (showing spectral or kinetic data) may
be expanded by selecting them and clicking the Graph button on the Plate
section tool bar.

Well Scanning Mode
Some applications involve the detection of whole cells in large-area tissue cul-
ture plates. Well scanning mode can be used with such microplates to allow
maximum surface area detection in whole-cell assays. Since many cell lines
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tend to grow as clumps or in the corners of microplate wells, you can choose
from several patterns and define the number of points to be scanned to work
best with your particular application.

Zoom Box (Macintosh)

A small box containing a smaller box at the right of the title bar. You can
click the Zoom box to return the window to its previous size.
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Connect the Hardware

/N\[JXEEON Turn OFF the power to both the instrument and the com-
puter before connecting or disconnecting any components or cables.
Not doing so could potentially result in damage to components in
either or both instruments.

Connecting to the SPECTRAmax and VERSAmax

Macintosh

IN[OF¥3] If your Macintosh has a single serial port, refer to Chapter 8, “Trou-
bleshooting,” for information regarding connection to the MAXline
instrument.

Serial Port Connection

Use an 8-pin DIN to 8-pin DIN Macintosh straight-through serial cable to con-
nect the Macintosh to the SPECTRAmax instrument (note that this cable is
NOT the same as a Macintosh printer cable). Connect one connector to the Mac-
intosh (to either the printer or modem port) and the other connector to the
SPECTRAmax. Connecting to the modem port of the Macintosh is preferred,
allowing the printer port to remain available. If you do connect the SPEC-
TRAmax to the Macintosh printer port, first inactivate AppleTalk using

the AppleTalk Control Panel or the Chooser desk accessory in the Apple

(&) menu.

Figure 2.1: 8-Pin DIN to 8-Pin DIN Serial Cable (not the same as a Macintosh printer
cable)

If you are running other applications that use AppleTalk, it may be
necessary to quit them before making AppleTalk inactive.

USB Connection

Although the SPECTRAmax requires a serial connection, through the use of a
USB-to-serial converter, you can connect a serial cable to the Macintosh and
the SPECTRAmax instrument. Connect the USB connector of the converter to
the Macintosh. Connect the serial cable end to the SPECTRAmax instrument.
(Note that some converters have a USB cable end and a receptacle into which
you can connect a standard serial cable.)
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Figure 2.2: 8-Pin DIN Serial to USB Cable

ws-Compatible Computer

The type of cable required to connect your computer and the SPECTRAmax
instrument will depend upon the type of serial port(s) available on your com-
puter. The end of the cable that will attach to the SPECTRAmax must be an
8-pin DIN connector. The cable itself should be a straight-through serial cable.
The connector for your computer may be a 9-pin or 25-pin connector (or you
can use an adapter that converts from 9-pins to 25-pins—see Figure 2.3).

9-pin to 25-pin
connector adapter

Figure 2.3: 8-Pin DIN to 9-Pin Serial Cable

Connecting to Emax, Vmax, UVmax, or THERMOmax

Macintosh

If your Macintosh has a single serial port, refer to Chapter 8, “Trou-
bleshooting,” for information regarding connection to the MAXline
instrument.

Use an 8-pin DIN to DB-25 Macintosh modem cable to connect the Macintosh

to the MAXline instrument. Connect the 8-pin, round DIN connector to the

Macintosh (to either the printer or modem port) and the 25-pin connector to

the MAXline instrument. Connecting to the modem port of the Macintosh is

preferred, allowing the printer port to remain available. If you do connect the

MAXline instrument to the Macintosh printer port, first inactivate AppleTalk

using the Chooser desk accessory in the Apple (%) menu.
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Figure 2.4: 8-Pin DIN to DB-25 Macintosh Modem Cable

If you are running other applications that use AppleTalk, it may be
necessary to quit them before making AppleTalk inactive.
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ws-Compatible Computer

The type of cable required to connect your computer and the MAXline instru-
ment will depend upon the type of serial port(s) available on your computer.
The end of the cable that will attach to the MAXline instrument must be a 25-
pin connector. The cable itself should be a straight-through serial cable. The
connector for your computer may be a 9-pin or 25-pin connector (or you can
use an adapter that converts from 9-pins to 25-pins—see Figure 2.5).

-

;.:_;—u:?-j;_\\,}
Ny

9-pin to 25-pin

. 9-pin connector
25-pin connector p adapter

Figure 2.5: 25-Pin DIN to 25-Pin or 9-Pin Serial Cable
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Computer System Requirements

The following computer hardware and operating system software specifica-
tions are recommended to ensure proper operation of SOFTmax PRO. The
minimum configuration required is also given.

Macintosh Computer

Recommended System Configuration

¢ Apple Power Macintosh G3

® Operating software System 8.6

¢ Sony 17-inch Multisync Color Monitor
¢ 64 MB RAM, 6 GB hard disk drive

e CD-ROM drive

¢ Extended keyboard
¢ Keyspan USB Serial Adapter
¢ Epson 7401 color printer

Minimum System Configuration

¢ Apple Macintosh with 68040 processor

¢ Operating software System 7.1.1 (must include System Upgrade 3.0)
¢ Apple 14-inch color monitor

¢ 24 MB RAM, 270 MB hard disk drive

¢ 1.44 MB HD (high-density) 3.5-inch floppy disk drive

® Access to a CD-ROM drive

® Available serial communications port

Either configuration requires an 8-pin DIN to 8-pin DIN straight-through
serial cable (for SPECTRAmax) or 8-pin DIN to DB 25 straight-through
modem cable (for Emax, Vmax, UVmax, or THERMOmax). Molecular
Devices recommends using only high-quality, double-shielded cables.
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E:EEE Windows-Compatible Computer

Windows 95/98
Recommended System Configuration

Windows NT/2000
Recommended System Configuration

¢ Pentium III, 450 MHz computer
® Microsoft Windows 95 or 98
¢ 17-inch color SVGA monitor

¢ Video adapter and software driver capable of
displaying 800 x 600 minimum resolution set to
16-bit high color and small fonts or better

* 64 MB RAM or greater
* 6 GB hard disk drive

¢ 1.44 MB HD (high-density) 3.5-inch floppy disk
drive

e CD-ROM drive
® Bus mouse
* Serial port (COM1 or COM2)

¢ Pentium III, 450 MHz computer
¢ Microsoft Windows NT 4.0 or 2000
e 17-inch color SVGA monitor

¢ Video adapter and software driver capable of
displaying 800 x 600 minimum resolution set to
16-bit high color and small fonts or better

¢ 128 MB RAM or greater
* 6 GB hard disk drive

* 1.44 MB HD (high-density) 3.5-inch floppy disk
drive

e CD-ROM drive
¢ Bus mouse
* Serial port (COM1 or COM2)

Windows 95/98
Minimum System Configuration

Windows NT/2000
Minimum System Configuration

® 486 33 MHz computer
* Microsoft Windows 95 or 98
e Color monitor

* SVGA graphics adapter (set to 256 colors and
small fonts or better)

¢ 24 MB RAM or greater
* 1 GB hard disk drive

¢ 1.44 MB HD (high-density) 3.5-inch floppy disk
drive

e Access to a CD-ROM drive
® Bus mouse
e Serial port (COM1 or COM2)

® 486 33 MHz computer
¢ Microsoft Windows NT 4.0 or 2000
¢ Color monitor

* SVGA graphics adapter (set to 256 colors and
small fonts or better)

¢ 32 MB RAM or greater
* 1 GB hard disk drive

¢ 1.44 MB HD (high-density) 3.5-inch floppy disk
drive

e Access to a CD-ROM drive
¢ Bus mouse
* Serial port (COM1 or COM2)

Any of these configurations requires an 8-pin DIN to either 9-pin or 25-pin
straight-through serial cable or USB converter (for SPECTRAmax or
VERSAmax) or 25-pin to either 9-pin or 25-pin straight-through serial cable or
serial-to-USB converter (for Emax, Vmax, UVmax, or THERMOmax). Molec-
ular Devices recommends using only high-quality, double-shielded cables.

2-8

SOFTmax PRO User’s Manual



)

Chapter 2: Installation

Install SOFTmax PRO

1)
2)

3)

4)

5)

6)

7)

8)
9)

Follow these instructions to install SOFTmax PRO from the CD to your com-
puter’s hard disk.

Insert the SOFTmax PRO CD into the CD-ROM drive.

Macintosh: Double-click the CD-ROM drive icon to open it.
Windows: Open “My Computer” and then double-click the CD-ROM drive icon
to open it.

Double-click the Installer icon (Macintosh) or Setup icon (Windows) and follow
the screen prompts.

The “Welcome” screen suggests that you close all other programs before begin-
ning installation of SOFTmax PRO software. It is also recommended that you dis-
able any virus protection software you may have running before installing
SOFTmax PRO. Click to exit the installer and close any programs

and /or disable virus protection and then start the installer again from step 3
above. To continue with installation, click [ Next].

The screen named “Choose Destination Location” asks you to select the drive
where the software will be installed. A default location will be shown on the
screen. If you have more than one hard drive in your computer, you may change
the destination to the disk drive where you wish SOFTmax PRO to reside or
accept the default location.

The “Setup Type” screen asks you to choose between “Complete” (the default) or
“Basic.” Basic installation installs all but the tutorial files. If you wish to omit the
tutorials, choose Basic. Otherwise, just click to continue.

NOIVHA The button is available on all but the first screen, allowing
you to go back to previous screens and review or change information
that you have entered.

The installer will also ask whether or not you would like your default protocol to
be optical density or fluorescence. Choose the appropriate option.

Click to start the actual installation of SOFTmax PRO files.

When installation is complete, the “Finished” screen will appear. Click to
end the installer/setup program. On the Macintosh, remove the CD by dragging
its icon to the Trash. On the PC, close the window for the CD and “My Computer”
and then press the CD eject button on the CD-ROM drive. Replace the CD in its
holder and store it in a safe place.

An open folder named “SOFTmax PRO x.x” (where “x.x” is the version of software
you are installing) will be visible on your screen. It will contain the SOFTmax PRO
program. If you want SOFTmax PRO to be able to communicate with your MAXline
instrument, be sure to turn the instrument on prior to starting the SOFTmax PRO
program. After the instrument is powered on and has completed its start-up
sequence, double-click the “Spf” icon ( [#] ) to start SOFTmax PRO.

In Windows, a shortcut for the program will be available in the Start
menu under “Programs\SOFTmax PRO x.x\Spf.”

SOFTmax PRO User’s Manual 2-9
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What Is Installed

A folder called “SOFTmax PRO 3.1” will be installed in the area you specified
on your computer’s hard drive. Within this folder are a number of different
files and subfolders. The following folders and items within those folders will
be visible (note that folder and filenames are the same for Windows and Mac-
intosh except that Windows files have the extension “.ppr” appended to the

file name).

Table 2.1: Files that Are Installed

Folder

Files

[Main]

Default Protocol

Basic Protocols

Basic Endpoint Protocol
Basic Kinetic Protocol
Basic Luminescence
Basic Pathcheck Protocol
Basic Percent Binding
Basic Percent Control
Basic Spectrum

Basic TRF Protocol

Raw Optical Density

Cytoproliferation

CYQUANT

Endpt ELISA

AP and pNPP

Bgalactosidase w ONPG

HRP and ABTS w Acid Stop
HRP and ABTS w SDS Stop
HRP and OPD w Acid Stop
HRP and TMB

Urease and Urea Bromocreosol

Kinetic ELISA

K ELISA with AP and pNPP
K ELISA with HRP and ABTS
K ELISA with HRP and OPD
K ELISA with HRP and TMB

LAL Kinetic Chromogenic

Analyst Qualification
Interference Screening
Interference Validation
Reagent Qualification
Routine Testing complete
Routine Testing simple
RSE CSE Standardization

2-10
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Table 2.1: Files that Are Installed

Folder

Files

LAL Kinetic Turbidimetric

Analyst Qualification
Interference Screening
Interference validation
Reagent Qualification
Routine Testing complete
Routine Testing simple
RSE CSE standardization

Nucleic Acids

DS DNA OD 260 280 320 with CR
DS DNA OD 260 280 320 with WC
DS DNA SPECTRAmax 250 quant
DS DNA SPECTRAmax 250 quartz
DS DNA with CR

DS DNA with WC

Oligreen

PicoGreen

SS DNA or RNA with CR

SS DNA or RNA with WC

SS Oligonucleotide with CR

SS Oligonucleotide with WC

Other

Michaelis Menten

Multiple Peak Protocol

Multiple Peak wavelength and OD
parallel line Analysis

Sample Associated Blank

Protein Assays

A280 with cuvette ref
A280 with water constant
BCA

Bradford

Lowry

NanoOrange

An uninstall program is available for Windows computers. Should
you need to remove older versions of SOFTmax PRO from your hard

drive, using the uninstall program is recommended since it also

removes information regarding SOFTmax PRO from the Windows

Registry. To remove SOFTmax PRO from a Macintosh computer, sim-
ply drag the SOFTmax PRO folder and any other SOFTmax PRO files
you may have on your hard drive to the trash.

SOFTmax PRO User’s Manual
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Enter Registration Information

Turn on the MAXline instrument and allow it to complete its start-up
sequence (approximately 30-90 seconds, depending on the instrument type).
Then double-click the SOFTmax PRO program icon ( [} ) inside the SOFT-
max PRO folder (Mac) or directory / folder (Windows) to start the computer
program. The first time you open SOFTmax PRO, a registration dialog box
will appear, asking that you enter your name, company, and the serial num-
bers of the software program and MAXline instrument. The software serial
number can be found on the original SOFTmax PRO CD, on the inside cover
of this manual, and on the software Warranty Registration Card (please
remember to fill out this card and return it to Molecular Devices Corpora-
tion). The instrument serial number (S/N) is located on a label affixed to the
back of the MAXline instrument. Type the information and then click [ OK].
Note that the option to click will not be available until all information
has been entered. Enter the software serial number exactly as it appears on
the inside front cover of the software manual or on the back of diskette num-
ber 2. Enter the instrument serial number as it appears on the back of the
instrument.

Molecular
Devices

Please register this copy of S0FTmax Pro
by providing the following information.

Name:

Company:

H

Software Serial Number:

Instrument Serial Number (5/N):

i

Figure 2.6: Registration Dialog Box

After all information has been entered correctly and you click [ OK]], a title
screen will appear (see Figure 2.7) showing the registration information you
entered. If you have difficulty entering the registration information, refer to
Chapter 8, “Troubleshooting,” for assistance.

2-12
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Version 3.1

SOFTmax PRO

Property of Molecular Devices

Instrument

Instrument Type: SPECTRAmMax GEMINI
Serial # 1234-5678
ROM Version: 1.0

Thanks JOW SG. DQ. Luc y C. and Tori M
Copynght & 1939 Molecular Devices Corp.
All nghts reserved

Figure 2.7: SOFTmax PRO Title Screen

After a few seconds, the title screen will be replaced by an untitled SOFTmax
PRO window (see Figure 2.8).

X

%] untitled [
= Eﬁ Introduction @ ﬂ

- & notest1 =]

Default Protocol’ Tutorial

This protoeol contains this irtrodustion as well as one Experirent section:
If wou are newr to SOF Timax PRO follow this tutorial as outlined in Chapter 7 of the User Ianual

Experiment #1:
Chiantitatree Endpoint assay with Standards and Urknowns (with and withot dilution factor).  The wknowns
ate interpolated fror a standard curve,

To customize the Default Protocoel:

First, delete any sections you do not want {for example this introduction).

Second, make any changes you want to the strraent setup.

Last, save the default protocol with the name Default Protocol in the sawe folder as the SOFTmax FRO
appliration (o will be asked if yon wish to replace the existing defanlt protocol)l

- Eﬁ Experiment#1
b [ Platest [ & stup | [ Template | | 3 Redustion | [ Display |
p mj Standards @ n
P mj Cortrols il
f mj Samples
b [ =am widi
b 2] Graphtt Fit

b CuvetteSet#l |a Setup| |E Template | |Z Reduct10n| |E Display |

[v])[m]|[e]|[v] ]| [=]|[E]e]

Figure 2.8: SOFTmax PRO Default Protocol Untitled Window
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Communicating with the MAXline Instrument

Set Preferences

After installation of SOFTmax PRO, you will note that the instrument icon in
the upper left-hand corner of the window appears with an “X” and the words
“No port selected” through it. You must access the Preferences settings (from
the Edit menu, choose the Preferences command) to select the proper com-
munications port (modem or printer for the Macintosh, COM1 or COM2 for
the PC). An additional setting, which is the factory default, is “Neither” (used
when you do not have an instrument connected to the computer and wish to
use SOFTmax PRO or if the port connection must be disabled for other rea-
sons). Choose the appropriate setting for your computer’s physical serial port
connection and click [ OK].

Wy Preferences x|

Serial Port:

e p e I Autosave File

o T ‘C:WSOFTMA}-{ FRO 3.1 ‘ et |

¥ Include Labels

* Plate

[ Append Date

& SOFTmax PRO File & Teut File

Reader: | SPECTRAMax GEMIN w | e |
™ Autaprint
a Cancel | 0K I

Figure 2.9: Preferences Dialog Box (Windows)
The instrument icon should now appear normally (without an X through it).

If the port setting is correct and the MAXline instrument is on, yet communi-
cation is still not functioning properly, quit SOFTmax PRO, turn off power to
both the computer and the MAXline instrument, and check that the cable con-
nections between the instrument and computer are secure. Turn both
machines on again and restart SOFTmax PRO. If an “X” still appears over the
icon, refer to Chapter 8, “Troubleshooting,” for more information.

Itis a good idea to set the SOFTmax PRO preferences before proceeding to
use the program. The preferences include certain configuration settings, such
as which port is used for the connection to the instrument, filters for Emax,
Vmax, UVmax, and THERMOmax, as well as settings for automatic printing
and saving of files, and the format for exported data. To make these selec-
tions, choose Preferences from the Edit menu to bring up the Preferences dia-
log box (see Figure 2.9).
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Serial Port

Check that the setting for the serial port matches the physical port used to
connect the computer and the instrument. The example dialog box shown at
the top of Figure 2.9 shows the serial port set to the Macintosh modem port.
The Windows dialog box example shows the serial port set to COMI.

A selection of “Neither” can be made for the serial port which can
be selected if communication with an instrument is not required or if
no instrument is connected to the computer. When this option is
selected, the Status Bar in SOFTmax PRO will reflect it by showing an
instrument icon with an “X” through it, along with the words “No
port selected.” This selection allows you to use the serial ports for
other purposes (modem connection, network connection, or printing,
for example), but does not allow you to communicate with a MAX-
line instrument.

Export Format

The preferences settings regarding the Export Format allow you to choose
whether to export the data as it appears in plate format or linearly (over time).
The option to include text labels along with numerical data can be activated
by clicking “Include Labels.” For more information on the Export... function,
refer to “File Creation and Management” on page 6-3.

Reader

The Reader pop-up menu indicates which reader is currently connected to the
computer. When the computer is connected to a MAXline instrument, the
instrument type shown in the box will be set to that instrument type.

If the computer is not connected to an instrument, the Reader type defaults to
the last reader connected, but you can choose a different instrument from the
menu.

It is not required that you choose a particular MAXline instrument
prior to writing a protocol using SOFTmax PRO when the computer
is not connected to an instrument. Choosing an instrument first can
be useful, however, since the options available in the Instrument
Setup dialog box depend on the choice of instrument (for example,
with a SPECTRAmax you can choose up to six wavelengths but you
cannot do this with a Vmax).

Filters

The use of this button applies only to Emax, Vmax, UVmax, and THERMO-
max instruments (this button is dimmed when a SPECTRAmax instrument is
selected). Clicking the button brings up a dialog box showing six
filter positions.
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Autosave

Filters

wn =
= wn

A A I

[ cancel |

Figure 2.10: Filters Dialog Box

AN\ [FXIONA Check that the filter wavelength shown for each position
accurately reflects the wavelength of the filter installed in each posi-
tion of the filter wheel. Highlight and change (type over) incorrect
values. If the settings in this dialog box are not correct, subsequent
readings will generate incorrect data.

While the SPECTRAmax 250 can also accept two optional filters, the
wavelengths for these filters are entered differently, using the instru-
ment front panel. For additional information regarding the installation
of optional filters in the SPECTRAmax 250, refer to the instrument
manual.

Enabling the Autosave feature in the Preferences dialog box will save a data
file automatically each time a plate is read.

Autosave saves a copy of the file that is currently open. If the file that is open
is a protocol file, note that the file will still be “Untitled” (i.e., not named) even
after an autosave has occurred. This allows you to to autosave to a text file
format and then save manually as a SOFTmax PRO file.

You can Autosave to one of two different file formats:

* SOFTmax PRO—used to save your data automatically in SOFTmax PRO for-
mat.

e Text File—used when you want to have the data available for use with a
spreadsheet or other program for data analysis external to SOFTmax PRO.

If you autosave as a text file, the SOFTmax PRO version of the data
will not be saved automatically and you will not be able to automati-
cally re-open the data file in SOFTmax PRO. If you choose to save to
this format, you will need to save your data manually, using the Save
or Save As... commands in the File menu if you also want to save a
SOFTmax PRO file. If you attempt to quit SOFTmax PRO before sav-
ing a file containing data that has not yet been saved, a message box
will appear asking if you want to save the file. You can assign any
name to a file you save manually.

IN[OF¥H If your protocol contains more than one experiment section when
you Autosave to SOFTmax PRO file format, each experiment will be
saved to a separate data file.
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When Autosave is enabled, the box below the Autosave option becomes
active, allowing you to choose the folder within which data files will be saved
and the type of file to be saved. You may choose to autosave as a SOFTmax
PRO file (default) or as a text file and, when saving as a text file, you may
choose to append to the same file.

v Autozave Fils
CASOFTMAY PRO 31

Set...

File Prefi: |Data |
[ Append D ate

¥ SOFTmax PRO File " Test File

Figure 2.11: Autosave Information (Windows)

The default folder for saving files is the SOFTmax PRO 3.1 folder. To save data
files in a different folder, click the button. A dialog box will open, allow-
ing you to choose a new location for saved files.

Select Directory B3

Directony:
o heoftmas pro 3.1

% SOFTM&X PRO 3.

= — Select Button

Diives: Cahcel |
| = o croMLECH =]

Figure 2.12: Autosave Location Dialog Box (Windows)
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Highlight the folder within which you want files to be saved. The
button at the bottom of the dialog box will reflect this choice; clicking the
button will set this folder as the default location for saved data files.
You can change the location at any time by repeating this process.

To change the file format from SOFTmax PRO to ASCII text, select the Text
File format from the list.

If the Autosave function is reporting an error, or if files are saved in
the wrong location, it may be that a previous version of SOFTmax
PRO was not uninstalled prior to installing a newer version. Follow
the instructions given above to choose the correct folder for saved
files.

Create New File (Text only)

After each Plate section or CuvetteSet section is read, the data will be saved in
a new file. This file will contain all the data from the current and previous read-
ings (for example, if you read a Plate section, then another Plate section, fol-
lowed by a CuvetteSet section, Filel will contain data for Platel; File2 will
contain data for Platel and Plate2; and File3 will contain data for both plates
and the cuvette). This option is available for both file formats (SOFTmax PRO
and ASCII text).

@\MNOA If vou Autosave to ASCII text format, you will not have a
Y Yy
SOFTmax PRO version of the file unless you also manually save the
file using the Save as... command.

Append to File (Text only)

If you are saving data to an ASCII text file, you may choose to save all data to
a single file for all plates and/or cuvettes by choosing “Append to File.” This
option is dimmed (not available) if you are saving to a SOFTmax PRO file.

File Prefix

The information entered into the “File Prefix” field is automatically given to
new files that are saved automatically. The default prefix is “Data.” Accepting
this default saves files starting with the name “Data” followed by a sequential
number beginning with “1.” For example, the first microplate read would be
saved under the file name “Data 1.”

File Prefix | File Prefix Field

[ &ppend Date
% SOFTmax PRO File " Text File
Figure 2.13: File Prefix Field (Windows)

You can change this default prefix to any other prefix, provided the entire file
name will not exceed 31 characters. To change the prefix, click within the File
Prefix field, highlight the existing information, and type over the word to
enter a new prefix.

If the File Prefix field is left blank, the date of the run will be used as the file
prefix.
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Append Date

Autoprint

Assays Folder

Enabling the checkbox for Append Date will cause the date to be included in
the automatic file name for the saved data file. For example, using the file pre-
fix “Data,” the first file saved on January 31, 2000, would have the name
“Data 01/31/2000 1.”

Checking this box will enable automatic printing of a report after each plate is
read. This report will contain information from each section that is designated
to be included in the report (the default is for all sections to be included).

For more information on reports, and including or excluding sections, see
Chapter 3, “SOFTmax PRO Overview.”

The Assays menu is used to choose the folder that will contain protocol files
you wish to access most often. After installation of SOFTmax PRO, the proto-
col files shown under the Assays menu will be the basic protocols shipped
with the software. Other folders are installed with SOFTmax PRO that con-
tain different protocol files for endotoxin assays (all instruments) and for
DNA measurement (only needed if you are using a SPECTRAmax 250)—you
can select one of these folders instead, if desired.

To change the default folder, choose Assays and then choose Set Folder-... .
A dialog box will appear, asking you to choose the folder or directory con-
taining the protocol files you wish to have appear in the Assays menu. Select
one of the other folders within the SOFTmax PRO directory/ folder or, if you
have other protocol files in a different location, choose that location and then

click[Select].

If you do not see any files in the Assays menu or if the files shown
are not correct, it may be that a previous version of SOFTmax PRO
was not uninstalled prior to installation of a newer version. This can
cause SOFTmax PRO to default to using the old directory for assay
files rather than the directory associated with the most current pro-
gram version. Follow the instructions given above to choose the cor-
rect folder for the default assays folder.
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Introduction

This chapter presents a general description of the features and use of
SOFTmax PRO. It describes:

e the parts of the SOFTmax PRO window, including experiments
and sections;

¢ the menus and tool bars found within the SOFTmax PRO program;

¢ the basic steps required to perform a reading (complete information regard-
ing reading using SOFTmax PRO can be found in Chapter 4, “Reading
Microplates and Cuvettes”); and

¢ the basic types of data analysis (detailed information regarding data analy-
sis can be found in Chapter 5, “Displaying and Analyzing Data”).

SOFTmax PRO employs standard Macintosh and Windows conventions for
using menus, dialog boxes, windows, and the mouse. This manual assumes
that you are familiar with the basic operation of your computer. While some
general instructions are given here, and many of the terms used in SOFTmax
PRO are defined in Chapter 1, “Glossary of Terms,” if you need additional
assistance regarding the basic use of your computer, please review the docu-
mentation accompanying it.

The SOFTmax PRO Window

When you start SOFTmax PRO, a title screen will appear, showing the infor-
mation entered during registration, along with the SOFTmax PRO version,
the instrument type (if connected), the ROM version installed in the instru-
ment (if available), and copyright information.

Mersion 3.1

SOFTmax PRO

Property of Molecular Devices

Instrument

Instrument Type: SPECTRAmMax GEMINI
Serial #: 1234-5678
ROM Version: 1.0

ks JOW, 5G, DQ, Lucy C. and Tori M

e ' Copynight @ 1998 Molecular Devices Corp.
All rights reserved

Figure 3.1: SOFTmax PRO Title Screen.
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After a few seconds, the title screen will be replaced by an untitled SOFTmax
PRO window. The window for the Macintosh should now look similar to the
one in Figure 3.2. The window for the PC should look similar to the one in

Figure 3.3.

The SOFTmax PRO screen contains these major elements:

¢ A menu and status bar located at the top of the screen;

¢ An untitled window showing an experiment containing various sections,
depending upon the configuration of the default protocol used and the type
of instrument chosen in the Preferences or connected to the computer.

The menu and status bars are always visible while you are using SOFTmax
PRO, no matter where you are within the program.

Menu Bar Title Bar Active Print
/ Tool Bar Button
L
-3 File Edit Yiew Experiment” Control Assays/Help /
Status Bar —p} 2 [z e | ] ] /
0= Untitled =) Sy goom
1 0X
Exggzifgﬁnt ?Eg Experiment®*1 K
- Motes#1
Tool Bar Scroll
. |~ Arrow
Notes Section —
B a4 Flate*1
Open/Close~ Plate® 1
Tnangle 1 2 H 4 5 3 7 g 2 10 11 12
& Endpoint
E L1 450
c Automix : OFf
o Calibrate: On
Plate Section | . Flate Lozt Read. <— Vertical
. No Data SCI'OH
G Bar
H
“wavelength Cornbination: L1
Data Mode : Absorbance

Figure 3.2: SOFTmax PRO Screen and Window for Macintosh.
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Title Bar Menu Bar Minimize Button

Maximize

Status
Bar\E‘ Ed Wi Expeirenl Dol fsiep windew Help Button
X | R
Close
Experiment —pp-r Cf Experimemsn Box
Section = [— B4 [ a
Tool Bar ' Scroll
s 4 } Arrow
NOtES/ [ Sl i | B Terglle | | F Fadwcrics | 0w | | |G B |
Section Ea \
/- 3 3 4 s B 7 B __®__10__m 13
J.- - - - . - . - E.w
B ! £
Plate - . . - . - -t 1I’
Section I e Tool
' Bar
r. ! . . ' 1 Tmiw LA Mess
/ | — | — HaCads Instrument
Data — [ ./ T T — Settings
Display —— Box
Dot Mads: Sbardtancs V t 1
-a— Vertica
. Fll cuvetuseiin | S o] [Bimpiie | [ 7 Fodctica|  [Evwin | L] [ ol Scroll
Open/ LI sl i Bar
Close T e
Triangle L A5
Indicator Dain HoDal -
REl MO Eefd il
sapeinrg Coandiraiions Led
Lo s, (B b Dol

Figure 3.3: SOFTmax PRO Screen and Window for the PC (Windows).
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Window Size

A

You may change the size of the window shown on the Macintosh by dragging
the size box (at the bottom right corner of the window) in any direction. You
can expand the window to the full size of the screen by clicking the zoom box
(in the upper right corner of the window). If you extend the bottom edge of
the window beyond the last section or the right edge beyond the edge of the
sections, the intervening space will be gray. To resize the window again, drag
the size box to a different position or click the zoom box again. Clicking the
zoom box will restore the previous window size.

IN[OF¥] If you move the SOFTmax PRO window such that the title bar is
under the status bar, you will have to hide the status bar before you
can move the window to see the title bar again.

You may change the size of the window shown in Windows by dragging the
side, bottom, or corner of the window (when the cursor changes into a dou-
ble-headed arrow). You can expand the window to the full size of the screen
by clicking the Maximize button in the upper right corner of the window. If
you extend the bottom edge of the window beyond the last section or the
right edge beyond the edge of the sections, the intervening space will be gray.
You can also reduce the window to an icon by clicking the Minimize button in
the upper right corner of the window. When the window is shown as an icon,
it is still functional; double clicking the icon will restore the window to its pre-
vious size. Other options are available for resizing windows—refer to the doc-
umentation that came with your Windows software for more information.

The width of the experiment and sections shown in the window is
constrained by the width set for the printed page size. The dimen-
sions and orientation of the printed page (and, consequently, the dis-
play size) may be changed by selecting either Page Setup...
(Macintosh) or Print Setup... (Windows) from the File menu.

3-6

SOFTmax PRO User’s Manual



@ Chapter 3: SOFTmax PRO Overview

Status Bar

Near the top of the SOFTmax PRO window is a status bar that shows the type
of instrument that is connected to the computer or selected as the Reader type
via the Preferences menu (see Figure 3.4).

Current
Chamber  Click
Instrument Temperature to start Ref  Incubator Automix Drawer
Icon Display areading Button Button Button Button

SPECTRAmax PLUS/PLUS3%* \ v \ \ \ * *

CuvetteSet Section Status Bar (=8 (212 °C |_Read | [ Ref. | m

VERSAmax and all other

models of SPECTRAmax [212 °C Read 1]

Plate Section Status Bar

THE;%&%Z’; = [z1z °c Read EI

=~ I A B ]
E

Statusn];?a); @ Read @

Figure 3.4: Status Bars for MAXline Instruments

The status bar shows some or all of the following items, depending on the
type of instrument connected or chosen (from left to right):

T Instrument icon. An icon such as that shown at the left indicates that the in-
strument is communicating properly with the computer. If an “X” appears on
top of the icon, the computer is not making proper contact with the instru-

ment.
Double-clicking on the instrument icon brings up the Preferences
dialog box.
Iﬁnc Temperature display. With THERMOmax, VERSAmax, or SPECTRAmax in-

struments, a small window after the instrument icon shows the current tem-
perature within the microplate/cuvette chamber in degrees Celsius.

Read The button. If a single Plate or CuvetteSet section has been created in
the experiment window, clicking the button starts the reading. This

reading is based on the settings chosen in the Instrument Settings dialog box
(refer to “Instrument Setup”) for the plate.

If more than one Plate or CuvetteSet section has been created in the experiment
window and no Plate or CuvetteSet section is currently active, clicking the
button opens a dialog box asking you to select which plate (or cuvette)
to read. If a CuvetteSet or Plate section is active when you click the but-
ton, that section is read automatically.

Ref The button. If a CuvetteSet section has been created and is active, this
- button will be displayed. Clicking the button will reference the cuvette.
The reference is based on information entered in the Instrument Settings dia-
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log box. The reference reading may be taken before or after the sample read-
ing.

The Incubator button. With THERMOmax, VERSAmax, and SPECTRAmax
instruments, clicking the button that shows a thermometer causes the “Incu-
bator” dialog box to appear, allowing you to set and regulate the temperature
of the microplate/ cuvette chamber. The temperature setting can be left at the
default or can be specified by typing a different value in the box.

The incubator setting is independent of the protocol being run. Run-
ning an assay does not automatically set the temperature set point.
After a reading, however, the temperature set point, range, and aver-
age temperature are recorded in the saved file.

The Automix button. Clicking this button shakes the microplate. (Note: This

is a “manual” shaking of the plate as opposed to an “automatic” shaking that

can be chosen in the instrument settings and is not enabled for the Emax.)

Drawer button. Clicking this button opens or closes the microplate drawer.

IN[OF¥H] The status bar can be hidden from view by selecting Hide Status
from the View menu. Selecting Show Status from the view menu will
restore it to view.

Experiments and Sections

Experiments

Each SOFTmax PRO file contains at least one experiment (and can contain
more than one). Within an experiment are one or more sections (discussed
below). Experiments define a naming scope for the sections within them and
provide you with quick access to different types of information without open-
ing or referring to multiple files.

An experiment can be selected by clicking its tool bar (the area that shows the

experiment name) with the mouse. Selecting an experiment causes its tool bar
to change from light gray to darker gray and the experiment title to be shown
in boldface type. Selecting is different from activating an experiment. Selecting
an experiment allows you to perform actions on the entire experiment (such

as deleting or duplicating it). Multiple experiments can be selected by holding
down the Shift key while clicking the individual tool bars of the experiments.

A single click anywhere within an inactive experiment activates it. Activating
an experiment allows you to add new sections to it or to perform other opera-
tions within that experiment. (With sections, however, selecting and activating
are identical functions. Clicking anywhere within an inactive section activates
and selects it.)

Creating a new experiment by choosing either New or Duplicate from the Edit
menu creates an identical copy of the experiment (excluding data). The new
experiment retains the same name as the original, with the word “Copy”
appended when you choose to Duplicate (e.g., the duplication of “Expt1” pro-
duces “Exptl Copy”) and an increment of number when you choose New
(e.g., “Exptl” becomes “Expt2”).
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An experiment can be deleted if it is no longer needed. The Delete command
in the Edit menu changes depending upon which experiment is active. For
example, if the experiment titled “Experiment #1” is active, the Edit menu
will show Delete Experiment #1. Using the Macintosh, you can also delete
the selected experiment by pressing 8 -; within Windows, you can press
CTRL+-. Take care when deleting experiments that they do not contain infor-
mation you wish to save.

You may also choose to delete multiple experiments simultaneously by hold-
ing down the Shift key and activating the tool bars of the experiments you
wish to delete. Having done this, the Edit menu will now show Delete Selec-
tion instead of Delete Experiment.

You can add new sections to the active experiment using the New Section
command under the Edit menu.

There are five types of sections: Notes, Plate, Cuvette, Group, and Graph. A
brief synopsis of these sections is given below.

Notes sections are used to record information pertaining to the experiment.
You can enter text in this section as you desire; in addition, you can create sum-
maries containing formulas for displaying reduced data. Text in Notes sec-
tions can be formatted (font, size, and style any way you choose).

Each Plate section shows a grid of cells which corresponds to the wells of the
microplate. To the right of or underneath this grid is a box showing the current
instrument settings (except incubator settings, which are always shown at the
bottom of the Plate section after data is acquired). In the Plate section, you de-
fine a template to be used for analysis, determine the instrument settings,
choose how the data will be displayed, and define the type of reduction (if any)
that will be performed on the raw data received from the instrument.

CuvetteSet sections (SPECTRAmax PLUS or PLUS3% only) determine how
the cuvette will be read, define templates to be used for analysis, display
data as it is acquired from the instrument, define how the data will be dis-
played, and define the type of data reduction. The CuvetteSet section can
display samples in three different ways: three samples per row, one sample
per row, and in a grid of cells which is similar to a microplate format. To the
right of the data display in the section is a box showing the current instru-
ment settings, except incubator settings (these are shown at the bottom of the
CuvetteSet section after the first cuvette in the set is read).

Group sections are created automatically when groups are defined in the
Template Editor. The example shown at left is for a group named “Standard.”
Protocol files generally contain default groups; you can create others as need-
ed. Each Group section contains default columns of data which can also be
changed, if desired. Within a Group section, you can resize columns, modify
existing columns to use different analysis formulas, add columns containing
new formulas, and/or add one or more summaries at the bottom of the sec-
tion.

Graph sections are used to plot information from groups (defined in the Tem-
plate Editor). Values associated with the X- or Y-axes depend on the type of
group selected for graphing. More about Graph sections can be found in Chap-
ter 5, “Displaying and Analyzing Data.”
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General Information about Sections

Sections are either active or inactive. Multiple sections can be active at the
same time. The tool bar of an active section is darker gray (not pastel colored).
Inactive sections are color coded to make it easier to discern a section’s type:

Inactive Experiment or Section . ...... Color (Pastel Shade)
Experiment...................... ... Gray
Plate..............ooooiiiiiiiiL Purple
CuvetteSet............... ... ... ... Green
Notes...........ooooiiiiiiiiiii.. Yellow
Group...............ooooiiiiol Pink
Graph......... ... ..ol Blue

Clicking anywhere in an inactive section makes it active. Selecting an experi-
ment deactivates any individual section within it that may have been active
and vice versa. Activating a section also activates the experiment containing
that section. To activate multiple sections at the same time, hold down the
Shift key and click in the tool bars of the sections you wish to activate. Doing
this allows you to move, copy, duplicate, print, and delete multiple sections
simultaneously.

The last item (farthest right) in the SOFTmax PRO menu bar changes to reflect
the section type that is currently active. If a Plate section is active, for example,
the last menu item will be Plate. If an experiment is selected, this menu will
not be shown.

New Plate, Cuvette, Notes, or Graph sections can be created whenever you
need them and more than one of each type of section can exist in a single
SOFTmax PRO experiment. (Group sections are created automatically when
you define new groups in the Template Editor or may be created with the
Duplicate command.)

A section can be deleted if it is no longer needed. The Delete command in the
Edit menu changes depending upon which section is active. For example, if
the section titled “Plate #1” is active, the Edit menu will show Delete Plate #1.
Using the Macintosh, you can also delete the active section by pressing -;
within Windows, you can press CTRL+-. Take care when deleting sections that
they do not contain information you wish to save. You may also delete multi-
ple sections simultaneously by making them active—the Delete command in
the Edit menu will change to show Delete Selection.

Deleting a Group section automatically deletes references to that
group from the Template. See Chapter 4, “Reading Microplates and
Cuvettes,” for more information.

Section tool bars contain buttons and pull-down menus. Buttons in the tool

bar are only enabled when that section is active (the section does not need to

be open). Menu equivalents exist for all tool bar functions. Figure 3.5 shows
the active tool bar from a Graph section.

= E Graph®1 ik Fit: | Exponential |

Figure 3.5: Tool Bar from an Active Graph Section

If you scroll the window vertically so that part of an open/active section is
hidden, its tool bar “sticks” to the top of the window (See Figure 3.6). This fea-
ture prevents the active tool bar from becoming unavailable if you are view-
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Tool Bar

ing the bottom of a section that is longer than the size of the window. When
the next section scrolls to the top of the window, its tool bar replaces the pre-
vious one but is not active, even if the section is open. If you scroll back so that
even a small part of the previous section is visible, its tool bar returns to the
top of the window.

@ File Edit Yiew BExperiment Control Assays Plate Help

& [zos 0 | [head ] [ [4] [w] B
f———

Flate Last Read:
2:42 AM 6730799

Standards (z9/ml)

[s te | Concentration ['wells | Yalue: Mean'alue | Std D CYE |

Figure 3.6: Example of a Tool Bar “Sticking” to the Top of the Window.

Opening and Closing Sections

Newly created experiments and sections are initially shown in their full-size
(open) form. You can close them, however, to show just their tool bars, if
desired. Sections that are created automatically by SOFTmax PRO may be
shown initially either open or closed, depending on the default protocol file in
use.

To open or close a single section within SOFTmax PRO, click its indicator [
located in the top left corner of the tool bar. When an experiment or section is
closed, the indicator points to the right ( [¢); when open, the indicator points
down (= ). Figure 3.7 shows an open experiment containing three sections—
the first two are closed, the last (CuvetteSet) is open.
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Figure 3.7: Closed and Open Sections. The Notes#1 and Plate#1 sections are closed;
the CuvetteSet#1 section is open.

To open or close multiple sections within an experiment (or multiple experi-
ments in a file) simultaneously, use the Expand and Minimize commands in
the View menu. Selecting Minimize (38M for Macintosh; CTRL+M for Windows)
will close all sections (leaving experiments open) to show only section title
bars. Selecting Expand (38E; CTRL+E) will open all sections.

IN[OJ¥H If you close or minimize an experiment, the tool bars in that experi-
ment will be hidden (see Figure 3.8). If all sections are presently
expanded, the Expand command is dimmed (unavailable).

OJ=——————— data %
[ I:E Experiment®1
[ I___ﬁ Experiment®2

Figure 3.8: Result of Minimizing an Experiment (Tool Bars Hidden)

You may also open a section in a separate window. Double-clicking the sec-
tion icon (in the tool bar) or selecting New Window from the active section
menu (either Plate, CuvetteSet, Graph, Notes, or Group) causes the currently
active section to open as a separate window (a copy of the tool bar still
remains in the original experiment, but the section is closed; clicking the
closed section places the new window behind the main window (the original
section remains closed). Clicking on the triangle in the section tool bar closes
the new window and causes the section in the experiment to open (and clos-
ing the separate window opens the section within the experiment again). All
of the tool bar options applicable to the section are available in the separate
window (except the triangle indicator).
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Figure 3.9: Separate Section Window

Notes Section

Tool Bar—‘ - . Results @ |El @

Results of Tests Performed

This lest was run ine:

Drate and tive this test was

Body —pm-
Werified by

Accepiabiity ciitena forthis fest: Optical Density greater than -0.003 and less than +0.003,

. Results of Test #1- acceptable
Summaries —-Results of Test #2- Acceptable
Results of Test #3- Acceptable

If the tests report "Out of Specification,” please view the individual plate sections to determine
which wells are out of acceptable range.

Figure 3.10: Example Notes Section, Named “Results.”
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The Notes section is used to record information that pertains to the experi-
ment. You can enter text of any kind and add summaries containing reduction

formulas.

The Notes section is divided into two areas:

¢ The tool bar
¢ The body

You may create multiple Notes sections within the same experiment.

The tool bar contains the following items (shown with their tool bar or mouse
equivalents). These menu items and buttons are active only when a Notes sec-

tion is active.

Table 3.1: Notes Section Menu Commands and Tool Bar Buttons

Menu Command/
Mouse Equivalent

Description

Tool Bar Button

Notes section icon

Opens the Notes section
in a new window

. (double-click)

Name of Notes section

Opens the Section dia-
log box

Introduction

(double-click)

New Window in the
Notes menu

Opens the sectionin a
new window

Section Name in the
Notes menu

Opens the Section Name
dialog box

Create Summary in the
Notes menu

Opens the Calculation
dialog box, allowing you
to create a summary

®

Edit Summary in the
Notes menu or double-
click the summary
(pointer changes to dou-
ble-headed arrow)

Opens the Calculation
dialog box, allowing you
to edit the summary

=F[x]

Show/Hide Formulas in
the Notes menu

Shows/hides the calcu-
lations used to derive
summaries

Printer icon

Includes/excludes sec-
tion from printed report

[
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Figure 3.11: Plate Section.

The Plate section is used to collect data from the instrument, define how the
data is displayed, and what the initial reduction of the data will be. In addi-
tion, the Template Editor in the Plate section is used to create a “map” of the
contents of the microplate.

Choosing a particular function or command in the Plate section can be done
in several ways. You can use the mouse to click on a button, choose a com-
mand from one of the drop-down menus in the menu bar, or press a keystroke
combination to activate a command or function.

The Plate section is divided into four areas:
¢ Tool bar
¢ Data display (shown in a microplate grid format)

¢ Instrument settings, shown to the right of or below the data display,
depending on the plate type and printer settings

¢ Reduction settings, shown to the right of or below the data display, depend-
ing on the plate type and printer settings

When the grid in the Plate section shows colors, this means that a template
has been defined for this Plate section. Each group defined in the template has
a different color (the icon of the corresponding group table will have the same
color).

If your experiment requires multiple plates, you can create as many Plate sec-
tions as needed.

The Plate menu contains the items shown in Table 3.2 (shown with their tool
bar or mouse equivalents). These menu items and buttons are active only
when a Plate section is active.
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Table 3.2: Plate Section Menu Commands and Tool Bar Buttons

Menu Command/
Mouse Equivalent

Description

Tool Bar
Button

Plate section icon

Opens the Plate section in a new window

(double-click)

Name of Plate section

Opens the Section dialog box

Plate #1
(double-click)

Instrument Setup... in the Control
menu

Opens the Instrument Settings dialog box for this
plate

Setup

Template... in the Plate menu

Opens the Template dialog box allowing you to
create or edit the template

B Template

Reduction... in the Plate menu

Opens the Reduction dialog box containing
reduction settings

Double-click in a single well or
when several wells are selected;
Graph in the Plate menu

Enlarges selected well(s) to a Well Graph display
(kinetic and spectrum modes only); choosing
Graph again returns to regular display (toggle)

Display... in the Plate menu

Opens the Display dialog box containing display
choices

EH Dizplay

Mask in the Plate menu

Masks the selected wells

Printer icon

Includes/excludes section from printed report

Section Name... in the Plate menu

Opens the Section dialog box, allowing you to
rename the section

New Window in the Plate menu

Opens the section in a new window

Copy Template in the Plate menu

Copies the template, allowing it to be pasted to
another Plate section

Paste Template in the Plate menu

Pastes a previously copied template to a new
Plate section

Export Template in the Plate
menu

Opens the Export Template to... dialog, allowing
you to export a template to an ASCII text file

Import Template in the Plate
menu

Opens the Import Template to... dialog, allowing
you to import a template from an ASCII text file
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Figure 3.12: CuvetteSet Section

The CuvetteSet section allows you to collect data from the cuvette port of the
SPECTRAmax PLUS or PLUS?**, define a template to be used for analysis,
define how the data will be displayed, and define the type of data reduc-
tion. The Template Editor in the CuvetteSet section is used to describe the
contents of the Cuvette.

Choosing a particular function or command in the CuvetteSet section can be
done in several ways. You can use the mouse to click on a button, choose a
command from one of the drop-down menus in the menu bar, or press a key-
stroke combination to activate a command or function.

The CuvetteSet section is divided into four areas:
® Tool bar

e Data display (can be shown in three different ways: three samples per row,
one sample per row, and in a grid of cells which is similar to a microplate
format)

e Instrument settings, shown to the right of the data display
 Reduction settings, shown at the bottom of the data display

When colors appear in the name labels above individual cuvettes (when dis-
played as one or three cuvettes per row) or when colored areas appear when
the CuvetteSet section is displayed as a grid, this means a template has been
defined for the CuvetteSet section. Each group defined in the template has a
different color (the icon of the corresponding group table will have the same
color).

If your experiment requires multiple cuvettes, you can add up to 96 cuvettes
in a single CuvetteSet section and / or create more than one CuvetteSet sec-
tion.

The CuvetteSet menu contains the items shown in Table 3.3 (shown with their
tool bar or mouse equivalents). These menu items and buttons are active only
when a CuvetteSet section is active.
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Table 3.3: CuvetteSet Section Menu Commands and Tool Bar Buttons

Menu Command/
Mouse Equivalent

Description

Tool Bar
Button

CuvetteSet section icon

Opens the CuvetteSet section in a new win-
dow

(double-click)

Name of CuvetteSet section

Opens the Section dialog box

| CuvetteSet#1
(double-click)

Instrument Setup... in the Control
menu

Opens the Instrument Settings dialog box for
this CuvetteSet section

Setup

Template... in the CuvetteSet menu

Opens the Template dialog box allowing you
to create or edit the template

B Template

Reduction... in the CuvetteSet menu

Opens the Reduction dialog box containing
reduction settings

Double-click a single cuvette or several
selected cuvettes; Graph in the Cuvette-
Set menu

Enlarges selected well(s) to a Well Graph dis-
play (kinetic and spectrum modes only);
choosing Graph again returns to regular dis-

play (toggle)

Display... in the CuvetteSet menu

Opens the Display dialog box containing dis-
play choices

EH Dizplay

Mask in the CuvetteSet menu

Masks the selected cuvettes

Printer icon

Includes/excludes section from printed
report

Section Name... in the CuvetteSet
menu

Opens the Section dialog box, allowing you
to rename the section

New Window in the CuvetteSet menu

Opens the section in a new window

Copy Template in the CuvetteSet
menu

Copies the template, allowing it to be pasted
to another CuvetteSet section

Paste Template in the CuvetteSet
menu

Pastes a previously copied template to a new
CuvetteSet section

Export Template in the CuvetteSet
menu

Opens the Export Template to... dialog,
allowing you to export a template to an
ASCII text file

Import Template in the CuvetteSet
menu

Opens the Import Template to... dialog,
allowing you to import a template from an
ASCII text file
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Figure 3.13: Group Section

Group sections are created automatically when you create or select groups for
the experiment in the Template Editor. A Group section is a table which
shows all of the information for a particular group. A group is a set of associ-
ated samples which have been created in the Template. Depending on the
default assay chosen, certain group types (such as Standard or Unknown)
may have been created; you can create others as required. Group sections may
also be created by duplicating existing Group sections.

The Group section is divided into three areas:
* The tool bar

¢ The body of the Group table

* The summaries

The Group menu contains the following items (shown with their tool bar or
mouse equivalents). These menu items and buttons are active only when a
Group section is active.
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Table 3.4: Group Section Menu Commands and Tool Bar Buttons

Menu Command/
Mouse Equivalent

Description

Tool Bar Button

New Window in the
Group menu

Opens the Group section in
a new window

Djj (double-click)

Name of Group sec-
tion

Opens the Group settings
dialog box

Standard
(double-click)

Group Settings in the
Group menu

Opens the Group Settings
dialog box

Create Summary in
the Group menu

Opens the Calculation dia-
log box, allowing you to
create a summary

Create Column in the
Group menu

Opens the Calculation dia-
log box, allowing you to
create a column

[ &

Edit Summary in the
Group menu or dou-
ble-click the summary
(pointer changes to
double-headed arrow)

Opens the Calculation dia-
log box, allowing you to
edit the summary

Edit Column in the
Group menu or dou-
ble-click the column

Opens the Calculation dia-
log box, allowing you to
edit the column

Show/Hide Formulas
in the Group menu

Shows/hides the formulas
used in columns and sum-
maries

Autosize in the Group
menu

Enlarges or reduces col-
umn size to fit the largest
piece of text

Hide/Show All in the
Group menu

Hides one or more selected
columns or shows all col-
umns that were hidden

Hide Replicates in the
Group menu

Hides data from all repli-
cates

Printer icon

Includes/excludes section
from printed report
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Figure 3.14: Graph Section

To create a graph section, choose New Graph from the Experiment menu. The
Plots dialog box opens automatically and a default plot called “Plot#1” is
selected. The plot will default to the first group available in the experiment.

Once a graph has been created, new plots can be added and deleted, the axes
can be customized, and the size (displayed area) of the graph can be changed.
Grid lines can be enabled or disabled (default is enabled). Graphs may be dis-
played as bar graphs or scatter plots.

The Graph section is divided into three areas:
* The tool bar
¢ The body of the Graph section

¢ Plots information below the graph
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You may create more than one Graph section within an experiment. Plots in
the Graph section must be defined from groups within the same experiment
section as the graph, with one exception: if you duplicate an experiment that
contains data in the Plate section and has a plot defined in a Graph section,

that plot will remain in the duplicated Graph section (and new plots may be

added).

The Graph menu contains the following items (shown with their tool bar or
mouse equivalents). These menu items and buttons are active only when a

Graph section is active.

Table 3.5: Graph Section Menu Commands and Tool Bar Buttons

Menu Command/
Mouse Equivalent

Description

Tool Bar Button

New Window in the
Graph menu

Opens the Graph section in
a new window

] (double-click)

Name of Graph sec-
tion

Opens the Section dialog
box

StandardCurve

(double-click)

Graph Settings in the
Graph menu

Opens the Graph Settings
dialog box

Drop-down menu allows
you to choose a curve fit

X Axis... in the Graph
menu

Opens the X Axis Settings
dialog box

Y Axis... in the Graph
menu

Opens the Y Axis Settings
dialog box

Printer icon

Includes/excludes section
from printed report

CINERRE

Graph Options in the Opens the Graph Options
Graph menu dialog box

Export Graph in the Opens the Export Graph
Graph menu As... dialog box
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Instrument Settings

You must specify the type of reading to be performed prior to actually read-
ing a microplate or a cuvette.

Instrument settings allow you to choose one of four read modes

(endpoint, kinetic, spectrum, or well scan), a read type (fluorescence, time-
resolved fluorescence, or luminescence) if using the SPECTRAmax GEMINI
or GEMINI XS, the number of wavelengths or the range of spectral data,
timing for kinetic runs, and so on. Which settings are available depend upon
the type of instrument connected or chosen in the Preferences and whether
you are reading a Plate section or a CuvetteSet section.

Complete information regarding instrument settings can be found in Chapter
4, “Reading Microplates and Cuvettes.”

Menus and Commands

The menu bar for SOFTmax PRO is located at the top of the window (just
beneath the title bar).

File Edit Yiew Experiment Control Assays Graph Help

File Edit “iew Experiment Control Assays Window Help

Figure 3.15: Menu Bar (Macintosh, top; Windows, bottom)

While working with SOFTmax PRO, you may access its tools and features
through several means: menus, tool bars, dialog boxes, and keystrokes. Fig-
ure 3.16 shows all of the menu items that are available in SOFTmax PRO.

When menu items are unavailable, they are dimmed (shown as gray rather
than black)—available choices depend on the action you are performing with
the software. An ellipsis (three dots) following a menu item indicates that
choosing this item will bring up a dialog box. Menu items followed by a trian-
gle are hierarchical menus: choosing such an item causes a submenu to
appear to the right of the original item. Certain menu items can also be chosen
;-EEE by pressing keys on the keyboard. Within Windows, menu items contain an
underlined letter in their names. Pressing the ALT key will activate the menu
bar; pressing a letter key that corresponds to the underlined letter of a menu
name will then activate that menu. Subsequent menu items can be activated
(chosen) by simply pressing the underlined letter in their names (you do not
need to press ALT again). For example, to open a file from within SOFTmax
PRO using the keyboard shortcut, you would press ALT, F, O which will first
activate the menu bar, then select the File menu, then choose Open from the
File menu.

5E When available, a shortcut key combination will be shown to the right of the

= command in the menu. On the Macintosh, begin by pressing and holding
down the command (88) key followed by the key shown in the shortcut. Win-
dows users should press and hold the control (CTRL) key followed by the key
shown in the shortcut.
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Some menus are divided into groups of items that perform related functions.
Dividers are shows as thin, horizontal lines between menu items.

File. Items in this menu relate to entire SOFTmax PRO files. Commands to
open, print, apply password protection, and save files are located here.

Edit. This menu contains features for changing items within SOFTmax PRO.
Commands to select, copy/ paste, delete and duplicate items are located here.
This menu also contains the Preferences command, which allows you to set
options regarding printing, communication with the MAXline instrument,
and saving files.

View. Choices regarding what is shown and how it is shown are available
here. The last section in this menu provides a navigational tool, allowing you
to choose the particular section you would like to view (a section chosen in
this manner will open if it was closed and will be brought into view within
the window).

Experiment. Choices in this menu allow you to create new sections within the
current experiment, as well as to create a completely new experiment.

Control. Items in this menu allow you to set up and activate MAXline instru-
ment functions.

Assays. This menu allows you to choose the folder containing the protocols
you have saved and shows those protocols below the divider, making it easy
to open one or more of them. A second level of folders can be stored within
the Assays folder and will appear on the Assays menu, allowing you to sepa-
rate protocols further, as desired.

The last menu item (farthest right on the menu bar) changes to reflect the sec-
tion type that is currently active. If a Plate section is active, for example, the
last menu item will be Plate. An active Graph section causes this menu to
show Graph. If an experiment is selected, this menu will not be shown.

Menus function differently depending upon whether you are using Windows
or the Macintosh (and can function differently depending on the OS in use).
On the Macintosh, clicking and holding the mouse button down while the
pointer is on any of the main menu items causes a drop-down list to appear.
To choose a command from a list, drag the mouse until the choice is high-
lighted and then release the mouse button. Within Windows and with some
versions of the Macintosh OS, clicking on the main menu item causes the
drop-down menu to remain, allowing you to click once on any menu item to
choose it.

Additionally, a number of buttons are available in different sections of the
SOFTmax PRO experiment and section tool bars. Clicking these buttons
accomplishes many of the same actions as choosing menu items.
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Menu Dimmed Keyboard

About 50FTmax PRO...

New 3EM
Open... 30
Close EW
Save *S
Save As..
Import/Export 3
Set Password...

Page Setup...

Print ‘standard Curve’'...
Print... 3P
Quit 3#Q

Title Command Shortcuts

Experiment |}
Mew Experiment
MNew Notes
Mew Plate %K
New CuvetteSet
MNew Graph

Undo EE Minimize M

Cut 38X Expand #E

Copy 3#C Hide Status

E?:;:S = Experiment#1 P Notes#1
Import... Select All A ST Plates]
Export... ] cuvetteSets1

Delete ‘Plate#1* -

Duplicate ‘Plates#1 Ellipsis ()

Text Style... T indicates that

Preferences... choosing this

command will

Suspend Recalculation .
open a dialog box

Recalculate Now 3=

| Notes .

Create Summary...
Edit Summary

Show Formulas

Motes Section...
New Window

W Sindiona
Tile
LCazcade
Arrange lcong

v 1 Untitled

Instrument Setup... | set Foider... Templatel.
Read #R protocol 1 Reduction...
Ref Display...
Close Drawer Graph...
Im:_uhatl_Jr... Mask
Calibration...
Copy Template
Paste Template
Export Template...
Import Template...
Section Name...
Mew Window
CuvetteSet [ _
Graph Options... | Create Calumn New Cuvette
X Axis... Create summary Template...
Y Axis... Edit Column Reduction...
Export Graph... Edit Summary Display...
Section Name... Autosize Graph...
New Window Hide _ ®H LS
Hide Replicates

Copy Template

Show All Paste Template

Show Formulas
Export Template...

Group Settings... Import Template...

New Window

Section Name...
Mew Window

About Balloon Help...
Show Balloons

50FTmax PRO Help...
Formula Help...

Figure 3.16: SOFTmax PRO Menus
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Apple Menu =

About 50FTmax PRO...

File Menu
New 3EN
Open... 0
Close W
Save 5
Save As...
Import/Export 3

Set Passwaord...

Page Setup...
Print *Standard Curve'...
Print... ®P

Quit #0Q

About SOFTmax PRO

(Macintosh only) Displays the SOFTmax PRO version, registration informa-
tion, ROM version (if available from the instrument), and copyright informa-
tion. If an instrument is connected to the Macintosh running SOFTmax PRO,
the instrument type will also be displayed. You will need to know this infor-
mation if you call for technical support. Other items in the Apple menu
depend on the settings of your Macintosh.

New... (3N; CTRL+N)—Opens a new file window, allowing you to begin a new
or different data file. Information from each SOFTmax PRO window
(which can consist of one or more experiments with their sub-sec-
tions) is saved to a separate file.

Open... (30; CTRL+0)—Opens an existing SOFTmax PRO file (or an older
SOFTmax file). When you choose Open from the File menu, a dialog
box appears. To open a file from the list of available files, double-click
the filename to be opened, or click once on the filename and then click

the button.

Close (3W; CTRL+W)—Closes the front-most (active) window. If you have only
one file open, this file will be closed. If you have changed the file in any
way since it was opened, a dialog box will open asking if you want to
save the file before closing. (This menu item is dimmed if no window
is open.)

Save (¥5; CTRL+S)—Saves the active window to a file. The active file name is
shown at the top of the status window (protocol files are always
shown as “Untitled”). To save the file in a different folder/subdirecto-
ry or under a different name, use Save As.... If the file has not yet been
saved and given a name (is “Untitled”), the Save As... dialog box will
appear and you will be asked to name the file. (This menu item is
dimmed if the file has already been saved and no changes have been
made.)

Save As...—Saves a file with a new file name or into a new folder or subdirec-
tory. See Chapter 6, “Saving Files Manually,” for more information
about using the Save As... command for saving files.

Import/Export...—Import brings tab-delimited ASCII text file information
into SOFTmax PRO and Export creates a file of Plate section, Cuvette-
Set section data, and/or Group table section data. All information
from SOFTmax PRO can be saved as tab-delimited ASCII (or text) for-
mat, which is suitable for importing into word processing or spread-
sheet programs.

After choosing Import, a dialog box will appear asking you to choose
the file you wish to import. Files to be imported must contain specific
header information. For more information on importing files into
SOFTmax PRO, see “Exporting/ Importing Information” on page 6-
17.
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After choosing Export, a dialog box will appear, asking you to name
the file and choose a location where the file should reside. In addition,
the dialog box will ask you to choose which sections should be export-
ed (you can choose to export all or some Plate, CuvetteSet, or Group
table sections).

The data that is exported out of the Plate section or CuvetteSet section
will be the same data currently displayed in that Plate section or Cu-
vetteSet section: either raw or reduced data.

One additional parameter that affects export function is located under
Preferences in the Edit menu. You may choose to export the data in
plate format (8 x 12 array of numbers for a 96-well plate, for example)
or in time format (a single line or row). You may also choose for the
exported file to be created with or without labels.

Page Setup/Print Setup—You should access this command after you select a
different printer in the Chooser (Macintosh), if you choose a differ-
ent printer using Windows, or if you want to use a different paper size
or printing option. Choosing Page Setup/Print Setup opens a dialog
box with various options for printing. More about this function can be
found in the documentation that accompanies your computer and / or
printer.

The Page Setup/Print Setup command also controls how SOFTmax
PRO sections are displayed on your monitor (the width of the display
corresponds to the width of the page size).

Print (Section name/Selection)—Allows you to print just the active section(s).

Print... (8P; CTRL+F)—With the Macintosh, choose this command and then
click either “Print all” or “Print report.” Print all sends all sections to
the printer in the order they appear in the window. Print report sends
those sections selected to be in the report to the printer in the order
they appear in the window. From Windows, choose Print and then
specify a page range or leave the default to print all pages.

Make sure you have selected the correct printer prior to choosing
one of the Print options in the File menu. If you start to print and dis-
cover the wrong printer is selected, choose to exit from the
Print dialog box, select the correct printer (using the Chooser or the
Print Setup command), and then repeat the printing process.

Quit (38Q; CTRL+Q)—Closes SOFTmax PRO as well as any SOFTmax PRO files
you may have open. If you have open files that have changed and have
not yet been saved, a dialog box will ask if you want to save them be-
fore quitting.
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Edit Menu
Undo HE
Cut X
Copy #C
Paste Y
Clear
Select All A

Delete Plates#1"  3-
Duplicate ‘Plates#1"

Text Style... T
Preferences...

Suspend Recalculation
Recalculate Now 3=

Undo (3Z; CTRL+Z)—Restores the last text operation to the condition that exist-

ed before the editing was done (used primarily when entering text in
Notes sections). This menu item is dimmed if no actions have been
taken or if undoing the last action is not possible.

Cut (38X; CTRL+X)—Removes highlighted information (text or data) from the

document and stores it on the clipboard so it can be pasted elsewhere.
(This menu item is dimmed if no selection has been made or if the se-
lection cannot be cut.)

Copy (3C; CTRL+C)—Copies selected (highlighted) text or data and stores it on

the clipboard so it can be pasted elsewhere. (This menu item is
dimmed if no selection has been made or if the selection cannot be cop-
ied.)

Parts of an experiment can be copied within the same experiment or to
another application using the Copy and Paste commands. You may
also use this command to copy information from SOFTmax PRO into
other programs.

Paste (38V; CTRL+V)—Pastes information from the clipboard just to the right of

the insertion point in the document. Can also be used to import tab-
delimited data into SOFTmax PRO. (This menu item is dimmed if
nothing has been copied to the clipboard.)

Clear—Clears or erases highlighted text (or data) without storing it on the clip-

board. (This menu item is dimmed if nothing has been selected.) You
can remove one or more columns from a Group table, or text or formu-
las from a Notes section, by highlighting the column or text/formula
and then choosing Clear from the Edit menu. Columns and text or for-
mulas can also be removed by highlighting them and pressing the De-
lete key.

Select All (¥ A; CTRL+A)—The Select All command can be used in Notes, Plate,

Cuvette, and Group sections when a section is active (it is not available
in Graph sections).

In a Notes section, if no summaries are present, it will select all text. If
summaries are present at the top or bottom of the Notes section, this
command will select all text but not the summaries (which must be se-
lected individually). If the text is broken up by summaries, this com-
mand will select the largest block of text that it can (bounded by
summaries).

In a Plate section, this command will select all wells, if one or more
wells in the grid array has already been selected. If no wells have been
selected, this command will be dimmed.

In a CuvetteSet section, this command will select all cuvettes if one or
more cuvettes has already been selected. If no cuvettes have been se-
lected, this command will be dimmed.

In a Group section, this command will select all columns in the group
table but will not include any summaries at the bottom of the group
table (summaries must be selected individually).

Delete Section/Selection (8 —; CTRL+ -)—Deletes the currently active sec-

tion(s) or experiment(s). A warning dialog box will appear asking if
you really want to delete the section(s) or experiment(s).
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Duplicate Section/Experiment—Creates new section(s) or experiment(s) that
are exactly like the active section(s) or experiment(s)and positions the
duplicated selection(s) after the currently active section(s). The names
of the new section(s) or experiment(s) will have the word “Copy” ap-
pended to their name(s). For example, if you duplicate a section
named “Plate#1,” the duplicate section will be called “Plate#1Copy.”
Subsequent duplications will append an incremented number after
the name (e.g., “Plate#1Copy#2”). For more information about this
command and what is included when a section is duplicated, see “Du-
plicate and New” on page 6-25.

Text Style... (38T; CTRL+T)—Allows you to change the attributes of selected text.
(This command is dimmed if no text has been selected.)

Preferences... (double-click the instrument icon)—Through the Preferences
dialog box, you can choose settings for the following options:

e Serial port connection (modem port or printer port for the Macin-
tosh; COM1 or COM2 for the PC) that will be used to connect to the
MAXline instrument. A third option, “Neither,” should be used
when no instrument is connected to the computer.

¢ Export format (Time versus Plate, and whether or not to include
labels).

¢ The instrument connected to the computer oz, if none is connected,
the type of instrument for which the software should be configured.

* Whether or not files will be saved automatically and the location
where saved files will be stored (Autosave).

* Whether or not reports should be printed automatically (Auto-
print).

* Wavelengths of filters installed in the Emax, Vmax, UVmax, or
THERMOmax instruments (not used with SPECTRAmax or VER-
SAmax instruments).

Suspend Recalculation—Stops SOFTmax PRO from performing calculations
based on changes you make to the settings or other program informa-
tion. This command is used most often when you want to make a
number of changes to the settings without having to wait while the re-
sults of each change are recalculated.

Recalculate Now (3=; CTRL+=)—Causes SOFTmax PRO to recalculate data
based on the current settings. This command is used most often when
you have suspended automatic recalculation.
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View Menu

Minimize M
Expand *E

Hide Status

Experiment#1 P
Experiment#2 P

The View menu provides three commands: Minimize (3M; CTRL+M), Expand
(38E; CTRL+E), and Hide Status. In addition to these choices, the names of the
experiments appear at the bottom of the menu (sections within experiments
are shown as submenus), allowing you to go to a specific experiment or sec-
tion within an experiment by choosing the item. If the section was closed,
selecting it from the View menu will open and activate it. The currently active
section is shown in the menu with a checkmark next to it.

Minimize (3M; CTRL+M)—If you select Minimize while a section within an ex-
periment is active, the sections within that experiment are minimized.
If you choose Minimize while an experiment tool bar is active, all ex-
periments will be minimized (sections within are hidden and only the
experiment tool bars are visible).

Expand (35E; CTRL+E)—If you select Expand while a section within an experi-
ment is active, the sections within that experiment are expanded. If
you choose Expand while an experiment tool bar is active, all sections
within all experiments become visible (the sections may be minimized
or expanded).

Hide Status/Show Status—Hides or displays the status bar.

Experiment Menu

Mew Motes
Mew Plate #K
Mew CuvetteSet
Mew Graph

Mew Experiment

The Experiment menu provides five commands: New, New Notes, New Plate,
New CuvetteSet, and New Graph.

New—Creates a new experiment directly following the active experiment (the
new experiment then becomes the active experiment). All sections
shown in the experiment that was active when this command is cho-
sen are duplicated in the new experiment.

New Notes—Creates a new Notes section below the active section.

New Plate—Creates a new Plate section below the active section. The new
Plate section will be a copy of the active Plate section or, if no Plate sec-
tion currently exists, the new Plate section will use SOFTmax PRO de-
fault settings.

New CuvetteSet—Creates a new CuvetteSet section below the active section
The new CuvetteSet section will be a copy of the active CuvetteSet sec-
tion or, if no CuvetteSet section currently exists, the new CuvetteSet
section will use SOFTmax PRO default settings.

New Graph—Creates a new Graph section below the active section and brings
up the Plots dialog box, allowing you to select the graph options.
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Control Menu

Read #R
Ref

Close Drawer
Incubator...
Calibration...

Instrument Setup...

Instrument Setup...—This command is available only if a Plate section or Cu-

vetteSet section is active. Choosing Instrument Setup opens the In-
strument Settings dialog box which allows you to enter the mode for
the run (endpoint, kinetic, spectrum, or well scan), the wavelength
settings, Automix parameters, pre-read blanking, strips, Path-
Check, timing for kinetic runs, Speed Read for spectral scans, read
type, and plate type.

IN[OF¥] Not all options are available for all instruments. The options that

are visible depend on the type of instrument that is connected to the
computer (or selected in the Preferences).

Button Equivalent: Setup |in the Plate section or CuvetteSet
section tool bar.

Read—In a single plate experiment, the Read command reads the plate or cu-

vette immediately. If no Plate section or CuvetteSet section is active in
an experiment containing multiple Plate sections or CuvetteSet sec-
tions, the Read command displays a dialog box asking you to select
which Plate section or CuvetteSet section to read. The default Plate
section or CuvetteSet section, selected by pressing the Return key, is
chosen on these criteria:

e The selected Plate section or CuvetteSet section, if one is select-
ed.

¢ The next unread Plate section or CuvetteSet section.
¢ The first plate or cuvette, if all have been read.

Once areading is in progress, menu items are no longer available until
the reading is finished.

Button Equivalent: in the Status bar.

Ref—Available only when a CuvetteSet section is active and a SPECTRAmax

PLUS or PLUS%% is connected or chosen in the Preferences. This com-

mand causes the SPECTRAmax PLUS or PLUS?* to read the cuvette
in the cuvette port and applies the reading as a reference to all cu-
vettes in the CuvetteSet section.

Button Equivalent: Ref. in the Status bar.

Close Drawer—Closes the drawer, at which time the menu item changes to

Open Drawer. The drawer opens or closes immediately.

Button Equivalent: |E|“ H in the Status bar.

Incubator—(Available with THERMOmax, VERSAmax, and SPECTRAmax

instruments only) Allows you to turn the incubator on or off. When
on, you can enter a setting for regulation of the temperature in the mi-
croplate chamber.

Button Equivalent: | "ﬂ in the Status bar.

Calibration—Useful primarily when doing spectral scans in the Speed Read

mode. Calibration performs an air reference reading at each wave-
length and updates the non-volatile RAM of the instrument, thus pro-
viding new air calibration for the instrument.
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Assays Menu

Set Folder...—Allows you to select a folder or subdirectory containing com-
monly used protocol files. In addition to any protocol files residing
within this folder (which will be listed below the dividing line and
may be opened by clicking them), an additional level of subfolders (if
any) will be shown below a center division. Protocol files can be used
repeatedly (for specific types of assays, for example). These files can be
named in any way you choose.

5et Folder...

protocol 1

Folder name(s) after dividing line—Choosing any of these folders will open a
submenu showing protocol files residing in this subfolder. Select one
of the protocol files to open it.

File name(s) after dividing line—The files that appear here are protocol files
that reside within the folder determined using the Set Folder... com-
mand. You can quickly open and use one of these protocol files by se-
lecting it from the Assays menu.

Plate Menu
Plate[’ This menu item changes to show CuvetteSet, Plate, Notes, Graph, or Group,
Template... depending on the type of section that is currently active. If no section is active,
Reduction... this menu item does not appear.
Display... Template...—Opens the Template Editor.
Graph... The Template Editor allows you to describe the samples that are in the
Mask wells, thus providing the link between the raw data and the analysis

Copy Template
Paste Template

Export Template...
Import Template...

Section Name...
New Window

groups. You can create new groups in the template or assign wells to
already established groups.

If your experiment contains multiple Plate sections, the template for
each Plate section must be defined using the Template Editor in that
section. You can create a new template or modify an existing one using
the Template Editor.

IN[OJ¥] Each Plate section requires that a template be created in order to

identify groups within that plate. However, two or more Plate sec-
tions may use the same template, or the same groups may be used in
different templates.

After groups are defined in the template and you return to the Plate
section, the data display will show the group areas in different colors.

Button Equivalent: [ Template | in the Plate section tool bar.

Reduction...—Opens the Reduction dialog box. Options available in the Re-

duction dialog box depend on the type of reading performed (end-
point, kinetic, spectrum, or well scan) and the instrument used to
collect the data. The Reduction dialog box is used for initial reduc-
tion of the data collected from the microplate reader. The optical
density information collected is reduced to a single number per well.
More information regarding reduction options can be found in Chap-
ter 5, “Displaying and Analyzing Data.”

Button Equivalent: | ¥ Reduction| in the Plate section tool bar.
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Display...—Opens the Display dialog box. Allows you to decide how the infor-
mation in the Plate section will be displayed. More information re-
garding display options can be found in Chapter 5, “Displaying and
Analyzing Data.”

Button Equivalent: |E bizplay | in the Plate section tool bar.

Graph...—The Well Graph command is modal, so it can be activated both dur-
ing data acquisition and after data has been acquired for a kinetic or
spectrum reading. You can get a “close up” view of the plot shown in
one or more wells by first selecting the well(s) and then choosing the
Graph... command. (This command is dimmed if the instrument set-
tings are for an endpoint reading or if no well in the Plate display has
been selected.)

Button Equivalent: in the Plate section tool bar.

Mask—Allows you to “hide” certain wells so that they will not be taken into
account when performing analyses. (This command is dimmed if no
data has been acquired or if no wells in the plate have been selected.)

Button Equivalent: in the Plate section tool bar.

Copy Template—While a Plate section is open and active, choosing this com-
mand allows you to copy the template from this Plate section to the
Clipboard, allowing you to paste it into a different Plate section (in the
same or in a different experiment or into a Plate section in another
SOFTmax PRO file).

Paste Template—If you have copied a template from a Plate section, you can
then create or activate/open another Plate section and choose Paste
Template. In this way, you can use the same template for more than
one Plate section or you can modify the pasted template as desired.
If you are pasting a template into a new experiment and groups from
the source template do not exist in the destination experiment, pasting
the template will create them. Existing groups of the same name will
not be changed by the pasting process. For example, if the template be-
ing copied contains the groups “Standards” and “Unknown,” and the
group “Standards” already exists in the destination experiment, the
group “Unknown” will be created but all information regarding the
group “Standards” in the destination experiment will remain un-
changed. If you copy and paste the template with the same experi-
ment, no new groups are created. Group names can be edited in the
pasted template (these changes will be reflected in the original tem-
plate also).

Export Template—Opens the Export Template to... dialog, allowing you to ex-
port a template to an ASCII text file.

Import Template—Opens the Import Template to... dialog, allowing you to
import a template from an ASCII text file.

Section Name...—Allows you to change the name of the Plate section.
Mouse Equivalent: double-click the name of the Plate ( Plate®#1 )in
the Plate section tool bar (to the right of the Plate section icon).

New Window—Opens the active section in a separate window.

Mouse Equivalent: double-click the icon in the Plate section tool
bar.
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Cuvetteset [1l

CuvetteSet Menu

New Cuvette

Template...
Reduction...

Display...
Graph...
Mask

Copy Template
Paste Template

Export Template...
Import Template...

Section Name...
MNew Window

This menu item changes to show CuvetteSet, Plate, Notes, Graph, or Group,
depending on the type of section that is currently active. If no section is active,
this menu item does not appear.

Template...—Opens the Template Editor.

The Template Editor allows you to describe the samples that are in the
wells, thus providing the link between the raw data and the analysis
groups. You can create new groups in the template or assign cuvettes
to already established groups.

If your experiment contains multiple CuvetteSet sections, the template
for each CuvetteSet section must be defined using the Template Editor
in that section. You can create a new template or modify an existing
one using the Template Editor.

After groups are defined in the template and you return to the Cuvet-
teSet section, the data display will show the cuvettes that are assigned
to groups by means of colors in their locator headings (if viewing by
one or three cuvettes per row) or as colored outlines (if viewing in a
grid), if you have a color monitor, or in shades of gray on a mono-
chrome monitor.

Button Equivalent: [Eg Template | in the CuvetteSet section tool bar.

Reduction...—Opens the Reduction dialog box. Options available in the Re-

duction dialog box depend on the type of reading performed (end-
point, kinetic, spectrum, or well scan) and the instrument used to
collect the data. The Reduction dialog box is used for initial reduc-
tion of the data collected from the microplate reader. The optical
density information collected is reduced to a single number per well.

Button Equivalent: | ¥ Reduction| in the CuvetteSet section tool bar.

Display...—Opens the Display dialog box. Allows you to decide how the infor-

mation in the CuvetteSet section will be displayed.
Button Equivalent: in the CuvetteSet section tool bar.

Graph...—During data collection and after data has been acquired for a kinetic

or spectrum reading, you can get a “close up” view of the plot shown
in one or more cuvettes by first selecting the cuvette(s) and then choos-
ing this command. (This command is dimmed if the instrument set-
tings are for an endpoint reading or if no well in the Plate display has
been selected.)

Button Equivalent: in the CuvetteSet section tool bar.

Mask—Allows you to “hide” certain cuvettes so that they will not be taken into

account when performing analyses. (This command is dimmed if no
data has been acquired or if no cuvettes in the set have been selected.)

Button Equivalent: in the CuvetteSet section.

Copy Template—While a CuvetteSet section is open and active, choosing this

command allows you to copy the template from this CuvetteSet sec-
tion to the Clipboard, allowing you to paste it into a different Cuvet-
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teSet section (in the same or in a different experiment or into a
CuvetteSet section in another SOFTmax PRO file).

Paste Template—If you have copied a template from a CuvetteSet section, you
can then create or activate/open another CuvetteSet section and
choose Paste Template. In this way, you can use the same template for
more than one CuvetteSet section or you can modify the pasted tem-
plate as desired.

If you are pasting a template into a new experiment and groups from
the source template do not exist in the destination experiment, pasting
the template will create them. Existing groups of the same name will
not be changed by the pasting process. For example, if the template be-
ing copied contains the groups “Standards” and “Unknown,” and the
group “Standards” already exists in the destination experiment, the
group “Unknown” will be created but all information regarding the
group “Standards” in the destination experiment will remain un-
changed. If you copy and paste the template with the same experi-
ment, no new groups are created. Group names can be edited in the
pasted template (these changes will be reflected in the original tem-
plate also).

Export Template—Opens the Export Template to... dialog, allowing you to ex-
port a template to an ASCII text file.

Import Template—Opens the Import Template to... dialog, allowing you to
import a template from an ASCII text file.

Section Name...—Allows you to change the name of the CuvetteSet section.
Mouse Equivalent: double-click the name of the CuvetteSet section

( CuwetteSet#®1 )to the right of the CuvetteSet section icon.

New Window—Opens the active section in a separate window.
Mouse Equivalent: double-click the Eﬂ icon in the CuvetteSet sec-

tion.

Notes Menu

Create Summary...
Edit Summary

Show Formulas

Motes Section...
MNew Window

This menu item changes to show CuvetteSet, Plate, Notes, Graph, or Group,
depending on the type of section that is currently active. If no section is active,
this menu item does not appear.

Create Summary...—When the Notes section is active, choosing Create Sum-
mary opens a dialog box allowing you to give a title to a new summary
and then enter a formula to be used for the summary.

Button Equivalent: |§i| in the Notes section.

Edit Summary—If you have created a summary and need to change it, you can
do so by first highlighting the summary you wish to edit and then
choosing Edit Summary. (This command is dimmed if you have not
yet created a summary or if the summary has not been selected.) The
dialog box then appears showing the name and formula.
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Mouse Equivalent: Double-clicking the summary performs the same
function.

Button Equivalent: in the Notes section.

Show Formulas—Choosing this command shows the formulas associated with
the summaries you have created in the Notes section. After choosing
Show Formulas, the menu name changes to Hide Formulas. (This com-
mand is dimmed if you have not created any summaries.)

Section Name...—Allows you to change the name of the Notes section.
Mouse Equivalent: double-click the name of the Notes section

(| Introduction to the right of the Notes section icon.

New Window—Opens the active section in a separate window.
Mouse Equivalent: double-click the icon in the Notes section.

Graph Menu
This menu item changes to show CuvetteSet, Plate, Notes, Graph, or Group,
Graph Options... d;yendmg on th; type of section that is currently active. If no section is active,
X Axis... this menu item does not appear.
Y Axis... Graph Options...—You can select from three types of graphs: Scatter (with
Export Graph... symbols plotted and / or the points connected), Cluster Bar, or Stack

Bar and you can set the height of the graph to be something other than
the default percentage (100%). The font used for the title, legend,
and/or axes can be changed and/or modified in size and style. Plots
can be added, deleted, or edited. Editing plots allows you to change
the plot name, its source (from which experiment and group), as well
as the items to be plotted (for example, concentration vs. values).

Button Equivalent: in the Graph section.

Section Name...
New Window

X-axis...—Sets the X-axis parameters (tick marks, scale, label, gridlines, and
autorange).

Button Equivalent: in the Graph section.

Y-axis...—Sets the Y-axis parameters (tick marks, scale, label, gridlines, and
autorange).

Button Equivalent: in the Graph section.

Section Name...—Allows you to change the name of the Graph section.
Mouse Equivalent: double-click the name of the Graph section
(/5tandard Curwe )to the right of the Graph section icon.

Export Graph—Creates a file containing a picture of the graph with a filename

of your choice. On the Macintosh, the graphic is in PICT format; in
Windows, the graphic is in EMF (Enhanced MetaFile) format.

New Window—Opens the active section in a separate window.
Mouse Equivalent: double-click the [ 3] icon in the Graph section.
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Group Menu

Create Column
Create Summary

Edit Column
Edit Summary

Autosize
Hide #H
Hide Replicates
Show All
Show Formulas

Group Settings...
New Window

This menu item changes to show CuvetteSet, Plate, Notes, Graph, or Group,
depending on the type of section that is currently active. If no section is active,
this menu item does not appear.

Create Column—If a Group section is currently active, you can add a column
to the display by choosing this command. If no columns are highlight-
ed, the column will be added at the end of the group. If you select a
column first, the new column will be added to the right of the high-
lighted column.

Button Equivalent: [UH] in the Group section.

Create Summary—Allows you to create a summary and enter a formula for
this summary for the Group. Summaries appear at the bottom of the
group table.

Button Equivalent: EI in the Group section.

Edit Column—Selecting a column makes this command active. Choosing Edit
Column allows you to change the formula associated with the column
and to change the column name.

Mouse Equivalent: Double-clicking the column performs the same
function.

Button Equivalent: in the Group section.

Edit Summary—Allows you to edit the formula associated with the summary,
as well as to change the summary name. (This command is dimmed if
a summary has not yet been created.) First highlight the summary and
then select this command.
Mouse Equivalent: Double-clicking the summary performs the same
function.

Button Equivalent: in the Group section.

Autosize—Choosing this command expands or shrinks the width of selected
columns to accommodate the largest piece of text in the column.
Mouse Equivalent: Double-clicking the line to the right of the column
heading performs the same function.

Hide—Hides the selected column from view. (This command is dimmed if a
column has not been selected.)
Mouse Equivalent: Dragging the line to the right of the column head-
ing until it is on top of the line to the left of the column performs the
same function.

Hide Replicates—Hides data for all replicates (if any) from view.
Show All—Shows all columns or replicates that were hidden previously.

Show Formulas—Causes a new row to appear beneath the headings of each
column showing the formulas used to determine the data in the col-
umns. After choosing this command, the menu name changes to Hide
Formulas.

Group Settings—Opens the Group Settings dialog box, allowing you to re-
name a group and/ or change the sample or group descriptors used, as
well as to modify the units used with each descriptor.

Mouse Equivalent: double-click the name of the Group section
(' Standards )to the right of the Group section icon.
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New Window—Opens the active section in a separate window.
Mouse Equivalent: double-click the Djj icon in the Graph section.

sﬁ Window Menu

Tile—If you have several windows open, choosing the Tile command will re-

IW size and arrange all open windows side by side.
- Tile Cascade—If you have several windows open, choosing the Cascade command
Cascad will resize and layer the open windows so that each title bar will be
etiels visible.

Arrange lcong

Arrange Icons—If you have several files open but reduced to icons, choosing
v 1 Untitled the Arrange Icons command will move all icons to the bottom of the
SOFTmax PRO window and put them in order.

Beneath the line will appear the names of all open files within SOFTmax PRO.
The active file will have a checkmark next to it. Choosing one of the file names
shown here will cause that file to come to the forefront of the screen (and will
restore the file to its previous size if it had been minimized).

sﬁ Help Menu—Windows

Contents—Displays the contents of the Help screens, allowing you to choose

Help from the listed topics. Clicking a topic opens the help screen associat-
Contents ed with it.
Index
Llsing Help Index—Shows the alphabetical listing of all items that can be viewed within

the Help function. Clicking a topic opens the help screen associated
About SOFTmax FRO. .. with it.

Using Help—Allows you to choose from an indexed list of topics or to search
for the type of help you're looking for.

About SOFTmax PRO—Brings up the About screen (splash screen) which gives
the serial number, ROM version, and the instrument type connected
to the computer, as well as the software version for SOFTmax PRO.

Help Menu—Macintosh

About Help...—Brings up a dialog box explaining how to use the Apple Guide
which gives detailed information about the help function on the Mac-
intosh.

About Balloon Help...

show Balloons Show/Hide Balloons—Depending upon whether or not you have balloon help

e P (el turned on or off, this menu presents the choice to reverse the setting.

Formula Help...
SOFTmax PRO Help...—Opens the help section devoted to SOFTmax PRO. Items
are presented in alphabetical order.

Formula Help...—Opens the formula help section which provides information
about how to use formulas, including formula examples.
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Interprocess Messaging

=E (This feature is available on the Windows Operating System only)

P

SOFTmax PRO can be controlled by other Windows applications by means of
an ASCII string-based messaging system. Commands are available for open-
ing and saving files, controlling instruments, selecting sections, exporting
data from Plate, CuvetteSet, and Group sections, and importing Templates.
The available commands for interprocess messaging are described in
Appendix A, “SOFTmax PRO Remote Command Language,” along with
examples for programming these commands.
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Introduction

1)
2)
3)

4)
5)

6)
7)
8)

9)
10)
11)

Reading a microplate or cuvette using SOFTmax PRO is a three-part process:
¢ Prepare SOFTmax PRO to collect data;

e Prepare the microplate(s) and/or cuvette(s) to be read; and

¢ Read the microplate(s) and / or cuvette(s)

Before reading a microplate or cuvette, you must create the Plate section(s)
and /or CuvetteSet section(s) and define the instrument settings for the read-
ing. Instrument Settings must be defined prior to collecting data and may
NOT be changed after data is collected. In addition, it is recommended that
you define a template, the reduction parameters, and display parameters
prior to reading the microplate, as these parameters determine how data is
displayed and analyzed, but these last parameters may be set up and/or
modified after data collection.

A typical process for preparing, collecting, and analyzing data is as follows:
Start SOFTmax PRO.
Create Plate section(s) and / or CuvetteSet section(s) as needed.

Define instrument settings (use buttons in the Plate section/CuvetteSet sec-
tion tool bars or the Control menu).

Define the template, reduction parameters, and display parameters.

Prepare the microplate(s) and/or cuvette(s) to be read and place them in the
MAXlIine instrument.

Initiate the reading.
Save the data file.

Modify the template, reduction parameters, or display parameters as you
wish (or, if you didn’t set them up in Step 4, do so now).

Save the data file.
Analyze the data using the Group section tables and Graph sections.
Save the data file when you are finished.

This chapter discusses how to define instrument settings, create a template,
and initiate a reading. Data analysis is covered in Chapter 5, “Displaying and
Analyzing Data.”
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Instrument Settings

Not all instrument settings are available with all instruments. Only
the settings that pertain to the instrument that is connected to the PC
or the one chosen in the Preferences will be shown in the Instrument
Settings dialog box.

You must specify the instrument settings prior to actually reading a micro-
plate or a cuvette. These settings include:

Microplate or Cuvette:
¢ The read mode—endpoint, kinetic, spectrum, or well scan.

* Wavelength(s) used with endpoint and kinetic mode or the wavelength
range for spectrum mode

¢ Timing for kinetic runs
e Speed Read (SPECTRAmax PLUS, PLUS?*, 190, and 340PC only)

Microplate Only:
e Well scan read mode.
* Wavelength(s) used with well scan mode
e Cutoff filters (SPECTRAmax GEMINI and GEMINI XS only)

* PMT sensitivity and number of readings (SPECTRAmax GEMINI and
GEMINI XS only)

* Read type: fluorescence, luminescence, or time-resolved fluorescence
(SPECTRAmax GEMINI and GEMINI XS only)

¢ Plate type: number of wells
¢ Automix (all instruments except Emax)
¢ Blanking (pre-read plate)

¢ Pathlength correction (using the SPECTRAmax PLUS, PLUS3% 190, and
340PC only)

e Strips (SPECTRAmax and VERSAmax instruments only)

e Autocalibration

Settings for the reading are made in the Instrument Settings dialog box, which
can be accessed three ways:

1) Choose Instrument Setup... from the Control menu;
2) Click the button in the tool bar of the active, expanded Plate or
Cuvette section; or

3) Double-click anywhere in the settings box (located to the right of the well
grid) in the active, expanded Plate or Cuvette section.

You may create more than one Plate or Cuvette section in a single
experiment, and the instrument settings associated with each
Plate/Cuvette section can be different. Instrument Setup... can only
be chosen while a Plate/ Cuvette section is active, and the settings
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you choose will affect only that section. A new Plate or Cuvette sec-
tion that is created in an experiment that contains an active Plate or
Cuvette section will contain the same instrument settings found in
the previously active section. The settings for the new section can be
modified as desired.
Table 4.1 lists all possible instrument settings choices based on instrument type.
When you have defined the instrument settings, click the button to close
the Instrument Settings dialog box. After closing, a summary of the instrument
settings will appear in the box to the right of the data display in the
Plate/Cuvette section. The MAXline instrument will use these settings to read
the plate or cuvette.

Table 4.1: Features Available in the Instrument Settings Dialog Box (Organized by Instrument)

. . Pre- Auto- PMT # of
lW ave- | AutoMix A“lix Read | Timing | Strips | calibra- Pathlength Speed # of Sensi- | Cutoffs | Plate
ength | (Before) | (During) Plate tion Correction | Read | Reads tivity Wells
Emax
Endpoint I | [ O] | [ O 1 | | |
Vmax/UVmax/THERMOmax
Endpoint 0 0 0 0
Kinetic 0 0 0 0 0 0
—
SPECTRAmax 340/250
Endpoint O O O O O
Kinetic O O O O O O O
Spectrum 0 0 0 0 0
SPECTRAmax PLUS, 190, 340PC, and PLUS?%*
Endpoint O O O O O O o*
Kinetic O O O O O O O
Spectrum O O O O 0 O
—
SPECTRAmax GEMINI and GEMINI XS
Endpoint: Fluorescence 0 0 0 0 0 0 0 0
Luminescence o* O O O O O O
Time-Resolved O O O O O O O O
Fluorescence
Kinetic: Fluorescence O O O O O O O [NES O O
Luminescence o* O O O O O O 0% O
Time-Resolved O O O O O O O 0% O O
Fluorescence
Spectrum: Fluorescence O O O O O [NES o** O
Luminescence O+ O O O O 0% O
Time-Resolved O O O O O [WES o** O
Fluorescence
Well Scan: Fluorescence O O O O O O O O
Luminescence Ot O O O O O O
Time-Resolved O O O O O O O O
Fluorescence
VERSAmax
Endpoint 0 0 0 0 0
Kinetic 0 0 0 0 0 ] 0

* Using the SPECTRAmax PLUS?% only.
t Emission settings only.

¥ No Automatic setting.

**Automatic default is no cutoff filter.

IN[OF¥ Incubator control is an instrument setup parameter that is not found
in the Instrument Settings dialog box.
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Endpoint Mode | PathCheck
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Figure 4.1: Instrument Settings Dialog Boxes for an Endpoint Reading Using a
MAXline Instrument
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Kinetic Mode
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Figure 4.2: Instrument Settings Dialog Boxes for a Kinetic Reading Using a MAXline
Instrument
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Spectrum Mode
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Figure 4.3: Instrument Settings Dialog Boxes for a Spectrum Reading Using a
MAXline Instrument
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Endpoint Mode
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Kinetic Mode
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Spectrum Mode
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Figure 4.6: Instrument Settings Dialog Boxes for Spectrum Mode Using
SPECTRAmax GEMINI and GEMINI XS.
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Well Scan Mode
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Figure 4.7: Instrument Settings Dialog Boxes for Well Scan Mode Using
SPECTRAmax GEMINI and GEMINI XS
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Instrument Settings Options: Absorbance Instruments

Read Mode

Choices for the read mode are endpoint, kinetic, spectrum, or well scan (for
the SPECTRAmax GEMINI and GEMINI XS only). Available read modes
depend on the type of instrument connected or selected in the Preferences
(see Table 4.1 on page 4-5 for a complete listing of available read modes by
instrument). To select a read mode, click the appropriate section in the Instru-
ment Settings dialog box.

Endpoint
A single reading of the microplate taken at a single or multiple wavelength(s).
Values reported are optical density or %Transmittance (if this has been
selected in the Reduction dialog box). The default reduced values are !Lm1
(or ILm2-'Lmé6, depending upon whether or not multiple wavelengths were
chosen) and !Pathlength (!Pathlength applies to Plate sections in the
SPECTRAmax PLUS, PLUS?%*, 190, and 340PC only).
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Figure 4.8: Instrument Settings for an Endpoint Reading. You can choose up to
6 wavelengths with SPECTRAmax or up to 2 wavelengths with VERSAmax instru-
ments; choose 1 or 1-Ref with Emax, Vmax, UVmax, or THERMOmax instruments.
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Kinetic

Data is collected over time with multiple readings taken at regular intervals.
The default reduced values calculated for kinetic data are Vmax (mOD/min),
Time to Vmax (seconds), Onset Time (seconds), Time at Minimum, Time at
Maximum, Time at 1/2 Maximum, Slope, and Area Under Curve.
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Figure 4.9: Instrument Settings for a Kinetic Reading

Timing—When kinetic mode is chosen, the Timing parameter is active, allow-
ing you to enter the total kinetic run time and the time interval between read-
ings. A default value will be shown for the run time; to change this value,
click in the box. Up and down arrows will appear, enabling you to increase or
decrease the value shown. Highlight the hours, minutes, or seconds shown
and then click the up or down arrow until the desired value is reached. You
can also select an existing value and enter a new value using the keyboard.

After entering a total run time and an interval between readings, the total
number of readings that will result is shown below the run time. The mini-
mum read interval is determined by which instrument is connected to the
computer or, if no instrument is connected, by which instrument has been
chosen in the Reader section of the Preferences dialog box and the particular
settings chosen for that instrument. The minimum interval for SPECTRAmax
and VERSAmax instruments depends on the number of wavelengths, the
Automix status, the number of strips, and the distance the monochromator
and filter wheel of the instrument must move. The minimum interval for
Vmax, UVmax, and THERMOmax instruments depends on the number of
wavelengths and the Automix status. If you set the interval time to be shorter
than the instrument’s minimum read interval, the program will alert you with
a message. Additionally with SPECTRAmax and VERSAmax instruments, an
interval that is too short will cause a warning message to appear telling you
that no calibration can occur between reads.

If you are writing a protocol that will be used with a different instru-
ment (other than the one connected to the computer or chosen in the
Reader preferences), you can disregard the alert and save the setup.
However, if you attempt a reading using a protocol which has set-
tings that are not correct for the particular instrument you are using,
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an error message will instruct you to change any setting that is out of
range before a reading can be initiated.

INOF8H To achieve the shortest possible interval for kinetic readings usin
p g g
SPECTRAmax and VERSAmax instruments, choose wavelengths in
ascending order.

Spectrum
(SPECTRAmax instruments only) Measures absorbance (optical density) or
%Transmittance across a spectrum of wavelengths. The default reduced value
reported for each well is the wavelength of maximum absorbance when opti-
cal density is displayed or the wavelength of minimum absorbance when
% Transmittance is shown.
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Figure 4.10: Instrument Settings for a Spectrum Reading

All spectrum readings are made using the scanning monochromator of the
SPECTRAmax.

Well Scan
(SPECTRAmax GEMINI and GEMINI XS instruments only) Measures fluo-
rescence, luminescence, or time-resolved fluorescence at many locations in a
single well of a microplate at one or more wavelengths (up to four). Four
scanning patterns are available: h(orizontal) line, v(ertical) line, cross, or fill:
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Data is reported by default in grayscale for a single wavelength. Multiple
wavelengths can be displayed together and are shown in different colors.

SOFTmax PRO User’s Manual 4-15



Chapter 4: Reading Microplates and Cuvettes ﬁ

. .
H
PHIT, &ada ol Sy 110
Poinin P Wl B
Fea 1 Ly Frod T Pl

o
Wl Scan Lor |

Darsr: 3

Fisis Tvps I'..ru” u'r. |
| iy 7

Figure 4.11: Instrument Settings for a Well Scan Reading (Well Scan Editor shown)

After choosing the Well Scan Editor in the Instrument Settings dialog box,
choose a pattern by clicking one of the four graphic representations shown in
the Pattern box.

The Density setting controls the maximum number of points that will be
scanned in each well, the space between those points, and the approximate
amount of time required to complete the reading. Choices available for the
Density setting depend on the type of microplate in use and the scan pattern
you choose. Microplates with wells having larger diameters have greater
possible Density settings and so greater numbers of possible points and corre-
spondingly longer read times. Table 4.2 shows the differences the Density set-
ting can make when reading microplates of different sizes.

Table 4.2: The Effects of the Density Setting on Microplates Having
Different Well Sizes

Jse@nALLE Cross Pattern Fill Pattern
. Pattern
Plate . Point

Size Den?lty Spacing
(wells) = e (mm) Points/ R.e = Points/ R.e = Points/ R.e =
Well | me ||y | Time | togy | Time

(h:mm) (h:mm) (h:mm)

384 1 0 1 0:03 1 0:03 1 0:03
96 3 1.13 3 0:03 3 0:03 3 0:03
i 3 1.7 3 0:03 5 0:05 9 0:08
5 1.02 5 0:05 9 0:08 21 0:18
3 3.33 3 0:03 5 0:04 9 0:06
5 2 5 0:04 9 0:06 21 0:14
24 7 1.43 7 0:05 13 0:09 37 0:25
9 1.11 9 0:06 17 0:12 69 0:45
11 0.91 11 0:08 21 0:14 97 1:03
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Table 4.2: The Effects of the Density Setting on Microplates Having

Different Well Sizes
H-Line or V-Line Cross Pattern Fill Pattern
Plate : Point Ratieey
Size ];::Ils:gy Spacing Read Read Read
(wells) (mm) Points/ Time Points/ Time Points/ Time
Well (h:mm) Well (h:mm) Well (h:mm)

3 54 3 0:02 5 0:03 9 0:05

5 3.24 5 0:03 9 0:05 21 0:11

7 2.31 7 0:04 13 0:07 37 0:19

9 1.8 9 0:05 17 0:09 69 0:35

12 11 1.47 11 0:06 21 0:11 97 0:49
13 1.25 13 0:07 25 0:13 137 1:08

15 1.08 15 0:08 29 0:15 177 1:28

17 0.95 17 0:09 33 0:17 225 1:52

19 0.85 19 0:10 37 0:19 293 2:26

3 9.67 3 0:02 5 0:03 9 0:40

5 5.8 5 0:03 9 0:04 21 0:09

7 414 7 0:04 13 0:06 37 0:16

9 3.22 9 0:04 17 0:08 69 0:29

11 2.64 11 0:05 21 0:09 97 0:41

13 223 13 0:06 25 0:11 137 0:58

15 1.93 15 0:07 29 0:13 177 1:13

17 1.71 17 0:08 33 0:14 225 1:33

6 19 1.53 19 0:09 37 0:16 293 2:02
21 1.38 21 0:09 41 0:18 349 2:25

23 1.26 23 0:10 45 0:19 421 2:55

25 1.16 25 0:11 49 0:21 489 3:23

27 1.07 27 0:12 53 0:23 577 4:00

29 1.00 29 0:13 57 0:24 655 4:37

31 0.94 31 0:14 61 0:26 749 5:12

33 0.88 33 0:14 65 0:28 861 5:58

35 0.83 35 0:15 69 0:29 973 6:45

The default display for well scanning mode is grayscale. For well scans
using multiple-wavelength pairs, you can choose to view the data from dif-

ferent wavelengths together or separately.

The default reduction for Wavelength Combination is [Lm1; the default
reduction for the Well Scan is Average. Other reductions include minimum
value, maximum value, and custom reductions.

You can view data collected in well scanning mode in well graphs, and you
can import or export well scan data.
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Wavelengths

For Endpoint, Kinetic, or Well Scan Readings

SPECTRAmax Instruments

Choose the number of different wavelengths to be read. At least one wave-
length must always be specified. Selecting more than one wavelength will
cause a corresponding number of wavelength setting boxes to appear (maxi-
mum six wavelengths).

Warelengths

o Number o W avelengths
Lmz:[a0s_ ]
e ]3]

Wavelengths

yMumber of Yavelenoths
: Excitation:  Emission: IV puto Cuttoft

ng1: sa5 ] [3s_[>] 530w |

Figure 4.12: Wavelength Settings for SPECTRAmax Instruments (GEMINI or
GEMINI XS below right)

The wavelengths specified previously (or the defaults) will be shown in

the boxes. You can choose a wavelength from the choices using the pull-
down menu or simply highlight the wavelength you would like to replace
and type a new wavelength (within the available range of the SPECTRA-
max instrument) over the previous one. Note that the pull-down menu shows
only common monochromator settings.

VERSAmax Instruments

Choose whether to read at one or two wavelengths. At least one wave-
length must always be specified. Selecting two wavelengths will cause two
wavelength setting boxes to appear.
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Figure 4.13: Wavelength Settings for VERSAmax Instruments

The wavelengths specified previously (or the defaults) will be shown in
the boxes. You can choose a wavelength from the choices in the pull-down
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menu or simply type any wavelength (within the available range of the
VERSAmax instrument) over an existing setting. The pull-down menu will
show only common monochromator settings.

Emax, Vmax, UVmax, THERMOmax Instruments

Choose either single or dual wavelength. The wavelength(s) must be chosen
from the drop-down list of values. The values shown in this list are filter
values that have been entered into the filters list under Preferences in the
Edit menu (this list must match the actual filters installed in the instru-
ment).

warelengths

P o

Figure 4.14: Wavelength Settings for Emax, Vmax, UVmax, and THERMOmax
Instruments

Dual wavelength is represented by Lm1-Ref because the subtraction of the
second wavelength from the first takes place in the firmware of these
instruments, causing a single number to be reported by SOFTmax PRO.

For Spectrum Readings

SPECTRAmax Instruments

When spectrum is selected, the Wavelengths section of the dialog box
changes to request a wavelength scanning range and a wavelength increment
(Step) between the start and stop settings (see Figure 4.15).

The minimum selectable increment is 1 nm.

Wavelengths

Start: [350 nm

Stop: T30 nrn

Step: ]

Wavelengths = ;__m

% Ex FivedEm Sweep  { Em FixedEx Sweep

Excitation: Emission: Cutoff

N e
Stop:
Step:

Figure 4.15: Wavelength Selection for a Spectrum Reading (GEMINI or GEMINI XS
below right)
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Speed Read (SPECTRAmax PLUS, PLUS3, 190, and 340PC only)

Speed Read performs a fast spectral scan of Plate sections or CuvetteSet
sections. Speed Read does not measure the total amount of light available at
each wavelength (Iy) but uses the values stored in NVRAM of the instrument.
As a result, Speed Read may not provide as accurate an absorbance measure-
ment of each wavelength in the scan as with the normal mode.

| Speed Read

[I5peed Read (less acourate)

Figure 4.16: Speed Read Section of the Instrument Settings Dialog Box

PathCheck Pathlength Correction (SPECTRAmax PLUS, PLUS38 19,
and 340PC only)

The Instrument Settings dialog box for the SPECTRAmax PLUS, PLUS3%,
190, and 340PC includes a section for PathCheck (pathlength correction—see
Figure 4.17). When enabled, this feature can be used to normalize the data
acquired from microplate readings to a 1 cm pathlength, thereby correcting
each OD to the value expected if the sample were read in a 1 cm cuvette,
achieving significantly greater precision. Enable or disable pathlength correc-
tion by clicking in the checkbox at the top of this section. When enabled, a
checkmark will appear in the box.
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Figure 4.17: Instrument Settings Showing the PathCheck Oftion. The Instrument
Settings dialog box for the SPECTR Amax PLUS or PLUS®* (left) allows a choice be-
tween using a water constant or reading a cuvette reference for PathCheck; the Instru-
ment Settings dialog box for the SPECTRAmax 190 and 340PC (right) allows only a
choice to enable PathCheck because these instruments use a water constant.

Pathlength correction is used to report OD or percent transmittance for each
microplate well with the depth of the fluid in the well normalized to 1 cm.
Two methods for pathlength correction are available when using the SPEC-
TRAmax PLUS or PLUS***; one involves cuvette measurements (cuvette ref-
erence) and the other involves a pathlength correction constant stored in the
instrument (water constant). Pathlength correction for the SPECTRAmax 190
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and 340PC uses the water constant. The actual pathlength, d, of a solvent is
found from the following equation:

d(Cm) = Samplé ODyu—ODgg)
k

When a cuvette reference is used for pathlength correction, the value of k is
obtained by taking OD measurements on the fluid in the cuvette at two wave-
lengths, 1000 and 900 nm:

k = Cuvettd OQgy— ODggp)

When using the pathlength correction constant (water constant), the value of
k is obtained from the instrument. This constant is recorded into nonvolatile

memory when the instrument is manufactured and may differ slightly from

instrument to instrument.

Once the actual pathlength, d, in cm is found, the following equation is used
to perform the pathlength correction:
lcm
Ochm = d(cm) X C)Dsample

Pre-Read Blanking vs. Background Constant Subtraction

In previous versions of SOFTmax PRO, selecting PathCheck automatically
enabled the Pre-Read Plate (blanking) function which is used to subtract

the absorbance due to the plate material on a well-by-well basis before
pathlength correction is applied. Now, however, the program default
enables subtraction of a background constant (default is 0.0) from the absor-
bance values that are read. Often users do not take the time to pre-read
plates which provides the most accurate method for reducing background
signal from absorbance readings. Subtracting a background offset provides a
better result if no pre-read blanking is chosen.

IN[OJ¥: If you choose to pre-read a plate, be sure to disable the background
constant subtraction (both choices are available in the Instrument
Settings dialog box).

To pre-read a plate, place water in the wells. Wells pre-read with water
generally have less absorbance than do dry wells (e.g., at 426 nm, Nunc
microplates read with and without water in the wells give absorbance val-
ues of approximately 0.037 and 0.049, respectively). Thus, pre-reading a dry
plate results in pathlength-corrected absorbance values that are lower than
the cuvette values. If the pre-read step is omitted entirely, the pathlength
corrected results are overcorrected.

If the plates are sufficiently transparent at the wavelength(s) of interest

and have low well-to-well variability, the pre-read doesn’t have to be

made on the same plate that will contain samples—another clean plate
from the same lot will be adequate. More conveniently, a single plate can be
pre-read and that pre-read data can be stored for subsequent use. SOFTmax
PRO allows you to copy and paste pre-read plate data from one plate sec-
tion to another, provided the instrument settings are identical in the two
plate sections.
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If the plates are inherently variable at the wavelength(s) of interest, how-
ever, it may be necessary to use the same plate for pre-reading and reading
samples to ensure that adequate well-by-well correction is achieved.

If you are using a SPECTRAmax PLUS or PLUS?** and PathCheck is

enabled, you can choose to “Read Cuvette Reference” or to use the “Water
Constant.” “Read Cuvette Reference” requires that you place a standard 1

cm cuvette containing water or aqueous buffer in the cuvette port. The instru-
ment then takes readings of the cuvette at 900 and 1000 nm and uses those
values for pathlength correction. “Water Constant” uses parameters stored

in non-volatile instrument memory at the factory (based on readings of
deionized water). The SPECTRAmax 190 and 340PC also use the “water con-
stant” when performing pathlength correction.

To determine a number for use as a background constant, pre-read an entire
microplate at the wavelengths of interest. Average these numbers and use
the average as the background constant.

PathCheck on SPECTRAmax PLUS/ PLUS3%*: Cuvette Reference or
Water Constant—Which Should I Use?

The PathCheck measurement is based on the absorbance of water at 1000
and 900 nm. If the sample is completely aqueous, has no turbidity, has a low
salt concentration, and has no interfering color or compounds, then using the
water constant is fine. The cuvette reference (using the sample buffer or dilu-
ent) must be used if there is any turbidity, more than 10% organic solvent
(PathCheck should be accurate up to about 10%), high salt concentration, or
interference in the 900 to 1000 nm range. [To determine possible color or com-
pound interference: measure the OD at 900 and 1000 nm (both measured with
air reference); subtract the 900 nm value from the 1000 nm value; and then do
the same for pure water. If the delta OD for the sample differs from the

delta OD for water, then the cuvette reference must be used.] If the buffer is
clear but the sample is turbid, the error associated with PathCheck will not
meet specification (2.5% for SPECTRAmax PLUS or PLUS?%%). PathCheck
should not be used with high levels of turbidity since the light scatter from
turbidity cannot be subtracted out from the absorbance reading of the sam-
ple.

With the SPECTRAmax PLUS or PLUS***, choosing “Read
Cuvette Reference” for the PathCheck option is different from a ref-
erence reading of a cuvette in a CuvetteSet section (by clicking the
button in the CuvetteSet section tool bar). The cuvette refer-
ence used for PathCheck calculations (measurements at 900 and 1000
nm) does not produce data that can be viewed in a CuvetteSet sec-
tion and is used only with data in microplates, not cuvettes.

PathCheck and SPECTRAmax 190 and 340PC

PathCheck on the SPECTRAmax 190 and 340PC instruments uses only the
water constant. Therefore, samples must be completely aqueous (no sol-
vents), clear, nonturbid, and have no interfering contaminants in the wave-
length range of 900 to 1000 nm (not highly colored in the upper wavelength
range as in Lowry assays).

PathCheck must be chosen in the Instrument Settings dialog box before read-
ing a plate in order for this feature to be active. After reading, you can choose
whether or not to apply the correction in the Reduction dialog box for that

4-22

SOFTmax PRO User’s Manual



@ Chapter 4: Reading Microplates and Cuvettes

Plate section; you can also choose to view the data as percent transmittance
(%T) or absorbance (OD). PathCheck cannot be applied after a reading, nor can
you change “Water Constant” to “Read Cuvette Reference” after a reading—
doing so will require that you replace the existing data with that from a new
reading (of both the cuvette and the microplate). For more detailed informa-
tion regarding the calculations used for pathlength correction, see Chapter 5,
“Displaying and Analyzing Data.”

Automix

The Automix function is a patented feature that allows you to set automated
shaking of the microplate. The options available for Automix depend on

the read mode chosen and the type of instrument connected or chosen in the
Preferences.

SPECTRAmax and VERSAmax Instruments
Endpoint Kinetic

| Automix & Blanking | Automix & Blanking

e drtam iz

I
[ Before First Read secs [ Before First Read secs
[ Between Reads secs

Elanking

H Elanking
[ Pre-Read Plate i [0 Pre-Read Plate

Figure 4.18: Automix Settings Box —SPECTRAmax and VERSAmax Instruments

Before First Read

This setting can be used with any read mode. Click the checkbox next to
“Before First Read” to shake the microplate before the first reading.
Whether you read at a single wavelength or at multiple wavelengths,
enabling Automix for “Before First Read” will shake the plate for the set
amount of time before the first wavelength reading only. You can accept the
default value shown for the amount of time to shake the plate or enter a dif-
ferent value (up to 999 seconds) in the box to the right.

Between Reads

This option is applicable only to kinetic readings and will be displayed only
when kinetic mode is selected. To enable automatic mixing of the microplate
between readings during a kinetic assay, click the checkbox next to this set-
ting. For readings at a single wavelength, “Between Reads” will shake the
plate for the set amount of time prior to each reading at that wavelength. For
readings at multiple wavelengths, enabling “Between Reads” will shake the
plate for the set amount of time before each reading at the first wavelength
only. You can accept the default value shown for the amount of time to shake
the plate or enter a different value (up to 999 seconds) in the box to the right.
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Vmax, UVmax, and THERMOmax Instruments

Endpoint Kinetic

| Automix & Elanking

| Automix & Blanking

e fitom iz tomnix

[ Before First Read secs ] Before First Read secs
; [ Between Reads secs
i Elanking . Elanking
: [ Pre-Read Plate ¢ [ Pre-ReadFlate

Figure 4.19: Automix Settings Box for Vmax, UVmax, and THERMOmax

Automix read intervals for the Vmax, UVmax, and THERMOmax are not
user-definable. The Emax does not have Automix capability.

Before First Read

This setting can be used with either endpoint or kinetic readings. Click the
checkbox next to “Before First Read” to shake the microplate before the first
reading (automatically done for five seconds). Whether you read at a single
wavelength or dual wavelengths, enabling Automix for “Before First Read”
will shake the plate for five seconds before the first wavelength reading only.

Between Reads

This option is applicable only to kinetic readings and will be displayed only
when kinetic mode is selected. To enable automatic mixing of the microplate
between readings during a kinetic assay, click the checkbox next to this set-
ting. For readings at a single wavelength, “Between Reads” will shake the
plate for three seconds prior to each reading at that wavelength. For dual
wavelength readings, enabling “Between Reads” will shake the plate for three
seconds before each reading at the first wavelength only.

Read Entire Plate/Strips Selection
(SPECTRAmax and VERSAmax Instruments Only)

You may choose to read only certain columns (or strips) of wells in the micro-
plate or to read the entire plate. Partial-plate reading is available for all read-
ing modes, although it is most useful for fast kinetics and limited spectrum
analyses. The time required for kinetic and spectrum readings may be signifi-
cantly reduced using this setting since the instrument does not have to read
the entire plate.
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To enable a partial-plate read, highlight the desired columns (see Figure 4.20).
Columns do not need to start with “1” but must be contiguous.

| Strips

(=}
R
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COCOO000

OOOO0000N
OOOO000OCH
0OOO000OC
0OOO0000H
OOOO00OCr
OOOO000OCH
LOOO000OC
COOO0000
COOCO00O0

Figure 4.20: Partial Plate Read (Strips) Dialog Box with Eight Strips Selected

If you enable a partial-plate reading, only the columns to be read will be visi-
ble in the data display, indicating that no data will be collected for the other
wells (all columns will be present in the Template Editor, however).

Autocalibration

This checkbox allows you to disable or enable automatic calibration for all
instruments. The default setting is checked (enabled). Turning Autocalibra-
tion off allows the instrument to complete readings more quickly or to begin
the first reading of a kinetic plate faster. However, you should allow the
instrument to perform autocalibration of at least one plate prior to disabling
this function: calibration settings for the last plate which included an autocal-
ibration are maintained in the instrument memory (NVRAM) until another
autocalibration is performed.

Blanking (Pre-Read Plate)

The blanking selection found in the Instrument Settings dialog box is known
as pre-read plate blanking, but pre-reading the plate is only one of five types of
blanking available in SOFTmax PRO. Understanding the differences between
the types of blanking functions will enable you to choose the type of blanking
that is appropriate for your assay. Note that blanks can be used in combina-
tion and have cumulative effects. Pre-read plate blanking is discussed here; for
a description of the other types of blanking that are available and how these
blanks work in combination, see “Blanking” on page 4-49.

If pre-read plate blanking is chosen, SOFTmax PRO will prompt you to first
read the blank plate after you click the button.

| Automix & Blanking

s dhrbon i

[ Before First Read seos

e Elanking
[ Pre-Read Plate

Figure 4.21: Blanking Section of the Instrument Settings Dialog Box
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The pre-read values will be stored in the data file and the individual well values
collected during the pre-reading of the plate will be subtracted from the individual
well values obtained during the actual reading of samples. This is particularly
useful for readings in the UV. Pre-read blanking may be turned off in the
Reduction dialog box (click on the button) so the data may be
seen with and without pre-read blanking subtracted. This option is only
available within the Reduction dialog box if pre-read blanking was chosen in
the instrument setup.

The purpose of pre-read plate blanks is to correct for well-to-well variability
and, in the case of PathCheck, to subtract plate background before applying
pathlength correction.

A background constant subtraction setting is also available for
instruments capable of using PathCheck (in the Instrument Settings >
PathCheck option). If you pre-read a plate, you should not use a
background constant subtraction and vice versa.

Pre-read blanking is available for all read modes but is most useful for end-
point readings. When used in spectral scan mode (SPECTRAmax instruments
only), the pre-read scan is subtracted on a point-by-point basis from the nor-
mal scan. If pre-read is selected using kinetics mode (not generally recom-
mended), a pre-read with the same kinetic read interval and duration as the
“normal” reading will be done and the ODs at each time point of the pre-read
will be subtracted from the OD of the corresponding time point of the “nor-
mal” reading.

Molecular Devices recommends that the wells of the pre-read plate
be filled with the appropriate buffer for the assay or with water when
performing pathlength correction.

4-26

SOFTmax PRO User’s Manual



ﬁ Chapter 4: Reading Microplates and Cuvettes

Instrument Settings Options: Fluorescence/Luminescence
Instruments

Read Mode

Choices for the read mode are endpoint, kinetic, spectrum, or well scan,
depending upon the type of instrument that you are using. To select a read
mode, click the appropriate section in the Instrument Settings dialog box.

Endpoint

A single reading of the microplate can be taken at a single or multiple wave-
length(s). Values reported are relative fluorescence units (RFU) or relative
luminescence units (RLU). The default reduced value is 'Lm1 (or !Lm2-'Lm4
if multiple wavelengths were chosen).
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Figure 4.22: Instrument Settings for an Endpoint Reading. You can choose up to
four wavelengths.
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)

Options:
(3a%] e |~ | Timing
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the Run Time Sensitivity W Interval: l:l
and Interval Readings: & \ .
PHMT : Medium Murnber of Reads: 24
; Minirnurn Interval: 0:3&
Time: 5:00
Interval: 0:09

Kinetic

Data is collected over time with multiple readings taken at regular intervals.
The default reduced values calculated for kinetic data are Vmax per Sec
(RFU/Sec or RLU/Sec), Time to Vmax (seconds), Onset Time (seconds), Time
at Minimum, Time at Maximum, Time at 1/2 Maximum, Slope, and Area
Under Curve.

Instrument Settings

ol [& (e

Endpoint Kinetic Spectrurmn

Reads: 24
Minirnumn Interval: 0:36

Autornix

Before: Off
Between: Off

AutoCalibrate
on A Kinetic interval too short

Flate Type [ |

Figure 4.23: Instrument Settings for a Kinetic Reading.

Timing—When kinetic mode is chosen, the Timing area becomes active,
allowing you to enter the total kinetic run time and the time interval between
readings. A default value will be shown for the run time; to change this value,
click in the box. Up and down arrows will appear, enabling you to increase or
decrease the value shown. Highlight the hours, minutes, or seconds shown
and then click the up or down arrow until the desired value is reached. Alter-
natively, you can type over an existing value using the keyboard.

After choosing a total run time and an interval between readings, the total
number of readings that will result is shown below the run time. If you set the
interval time to be shorter than the instrument’s minimum read interval, the
program will alert you with a warning message. An interval that is too short
will cause a warning message to appear telling you that no calibration can
occur between reads.

The minimum read interval is determined by the instrument that is connected
to the computer or, if no instrument is connected, by which instrument has
been chosen in the Reader section of the Preferences dialog box and the par-
ticular settings chosen for that instrument. The minimum interval for SPEC-
TRAmax GEMINI or GEMINI XS, for instance, depends on the number of
wavelengths, the Automix status, the number of strips, and the distance the
monochromator and filter wheel of the instrument must move.

IN[OF¥3] If you are writing a protocol that will be used with an instrument
other than the one connected to the computer or chosen in the Reader
preferences, you can disregard the alert and save the setup. However,

4-28

SOFTmax PRO User’s Manual



ﬁ Chapter 4: Reading Microplates and Cuvettes

if you attempt a reading using a protocol which has settings that are
not correct for the particular instrument you are using, an error mes-
sage will instruct you to change the setting that is out of range before
you can initiate a reading.

H 10 achieve the shortest possible interval for kinetic readings usin

EBI&I¥A To achieve the sh possible i 1 for kinetic readings using
the SPECTRAmax GEMINI or GEMINI XS, choose wavelengths in
ascending order.

Spectrum

Measures relative fluorescence or luminescence units across a spectrum of
wavelengths. The default reduced value reported for each well is the wave-
length of maximum fluorescence or luminescence, depending on the read
type chosen.
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Figure 4.24: Instrument Settings for a Spectrum Reading.

All spectrum readings are made using the scanning monochromator of the
SPECTRAmax GEMINI or GEMINI XS.
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Well Scan

[With the SPECTRAmax GEMINI or GEMINI XS only) One or more readings
of a single well of a microplate can be taken at a single or multiple wave-
length(s). Values reported are relative fluorescence units (RFU) or relative
luminescence units (RLU). The default reduced value is 'Lm1 (or !Lm2-'Lm4
if multiple wavelengths were chosen).
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Figure 4.25: Instrument Settings for a Well Scan Reading. You can choose up to
four wavelengths.

Read Type

Choices for the read type are fluorescence, luminescence, or time-resolved flu-
orescence. To select a read type, click the appropriate section in the Instru-
ment Settings dialog box. All read modes are available for all read types.

Fluorescence: The light emitted by certain substances resulting from the
absorption of incident radiation. To measure fluorescence accurately, it is nec-
essary to reduce light scatter. The governing equation for fluorescence is:

Fluorescence = extinction coefficient * concentration * quantum yield * excita-
tion intensity * pathlength * emission collection efficiency

Luminescence: The emission of light by processes that derive energy from
essentially nonthermal changes, the motion of subatomic particles, or the
excitation of an atomic system by radiation.

Time-Resolved Fluorescence: Most fluorescence substances are not suitable
for this type of reading. However, the fluorescence emitted by lanthanide
dyes is delayed long enough to measure fluorescence after the lamp is turned
off. Time-resolved fluorescence is used to reduce the amount of background
noise which interferes with fluorescence. The excitation lamp flashes and,
after it is off, the delayed emission is collected for a set period of time before
the lamp is flashed again.

Two types of scans are possible when either fluorescence or time-resolved flu-
orescence read type is chosen: you can select a fixed wavelength for excitation
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and scan emission or vice versa. More about this can be found in the follow-
ing section, “Wavelengths.”

Wavelengths
For Endpoint, Kinetic, or Well Scan Readings

Choose the number of different wavelengths to be read. At least one wave-
length must always be specified. Selecting more than one wavelength will
cause a corresponding number of wavelength setting boxes to appear (maxi-
mum four wavelengths).

warelengths

~Murnber of Wawvelengths
Excitation: Emis=ion: Bﬁuutotuttoﬁ'

Ltmi: [405_|[»] [450_|>] [+5 w

tmz: [405_|[»] [450 |=] 435w

Figure 4.26: Wavelength Settings

The wavelengths specified previously (or the defaults) will be shown in the
boxes. You can choose a wavelength from the choices in the pull-down menu
or simply type any wavelength (within the available range of the scanning
monochromator in the SPECTRAmax GEMINI or GEMINI XS) over an exist-
ing setting. The pull-down menu will show common monochromator set-
tings.

For Spectrum Readings

When spectrum is selected, the Wavelengths section of the dialog box changes
to request a wavelength scanning range and a wavelength increment (Step)
between the start and stop settings (see Figure 4.27).

wavelengths

{8 Ex Fized/Em Sweep () Ern Fisced /Ex Sweep

Excitation: Erniz=zion: Cutoff

EI Start: 435 vl
Stop: | 720
Step:

Figure 4.27: Wavelength Selection for a Spectrum Reading

The minimum selectable increment is 1 nm.
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For fluorescence and time-resolved fluorescence readings, you must also
choose whether to read excitation at a fixed wavelength and scan emission
wavelengths, or vice versa within the range of the instrument (250-850 nm).
A procedure to optimize excitation and emission wavelengths for a given
assay is outlined in Chapter 3 of The SPECTRAmax GEMINI and GEMINI XS
Operator’s Manuals.

When luminescence chosen, you must also select a start and end wavelength
and a step (minimum step increment is 1 nm).

Automix

The Automix function is a patented feature that allows you to set automated
shaking of the microplate. The options available for Automix depend on the
read mode chosen and the type of instrument connected or chosen in the
Preferences.

— N — — |

T e— | - 2 4

= Bers Tarer e =1 ) B e P B [E]

T Y

Figure 4.28: Automix Settings Box

Before First Read

This setting can be used with any read mode. Click the checkbox next to
“Before First Read” to shake the microplate before the first reading. Whether
you read at a single wavelength or at multiple wavelengths, enabling Auto-
mix for “Before First Read” will shake the plate for the set amount of time
before the first wavelength reading only. You can accept the default value shown
for the amount of time to shake the plate or enter a different value (up to 999
seconds) in the box to the right.

Between Reads

This option is applicable only to kinetic readings and will be displayed only
when kinetic mode is selected. To enable automatic mixing of the microplate
between readings during a kinetic assay, click the checkbox next to this set-
ting. For readings at a single wavelength, “Between Reads” will shake the
plate for the set amount of time prior to each reading at that wavelength. For
readings at multiple wavelengths, enabling “Between Reads” will shake the
plate for the set amount of time before each reading at the first wavelength
only. You can accept the default value shown for the amount of time to shake
the plate or enter a different value (up to 999 seconds) in the box to the right.

Cutoffs

The choices in this setting depend upon the selections for read mode (end-
point, kinetic, spectrum, or well scan) and read type (fluorescence, lumines-
cence, or time-resolved fluorescence). The term “cutoff” refers to filters used
to condition the light entering or exiting the monochromators in order to
reduce stray light and minimize background interference.
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Figure 4.29: Cutoff Settings Windows (SPECTRAmax GEMINI or GEMINI XS).
The choices you see depend upon the setting for the read mode.

No emission cutoff filter is used when luminescence is selected. With other read
types, choices are to enable or disable “Auto Cutoff” with specific filter settings
available if it is disabled (manual cutoff selection). When Auto Cutoff is enabled,
the instrument sets the cutoffs based upon the wavelength(s) chosen for reading;
when spectrum is selected as the read mode, however, a manual setting for the
emission monochromator is required, with the default being no cutoff filter.

Determining a manual setting for a cutoff filter is done based upon the known
value of the “Stokes shift”: the difference between the wavelengths of the
excitation and emission maxima. If the Stokes shift is small, it may be advis-
able to choose an excitation wavelength that is as far as possible from the
emission maximum while still being capable of exciting the fluorophore.
Doing this causes less of the excited light to overlap the emission spectrum,
allowing better selection and quantitation of the emitted light. See “Optimiz-
ing Assays” in Chapter 3 of the SPECTRAmax GEMINI (or GEMINI XS) Dual
Scanning Microplate Spectrofluorometer Operator’s Manual for more information
regarding cutoff filter settings.

IMOIN:A A new cutoff option for the GEMINI XS is available for excitation
filters only. See the operator’s manual for more information.
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Number of Readings

This setting determines the number of readings that will be performed on
each well of the microplate (readings are averaged and the average reading is

displayed).
-Readings y poReadings
Fast Mormal Precise Fast Morrnal Precize

by

Figure 4.30: Number of Readings Setting (SPECTRAmax GEMINI or GEMINI XS).
The left shows the default setting for fluorescence; the right shows changing this set-
ting for more precision with a greater number of readings per well.

The default number of readings per well varies with the read type: for fluores-
cence, the default is 6; for luminescence, the default is 30; for time-resolved flu-
orescence, the default is 20. The number of readings is variable from 1 to 30.

PMT Sensitivity

The PMT (photomultiplier tube) is a vacuum tube that detects light, espe-
cially from dim sources, through the use of photoemission and successive
instances of secondary emission to produce enough electrons to generate a
useful current.

jreeee PMT SEnSitl‘v’ity ..... pMJth;r;a;fl:: [y s,

: © [+ High
i Automatic W Mgdium

Livw

Figure 4.31: PMT Sensitivity Setting (SPECTRAmax GEMINI or GEMINI XS).
Clicking in the box causes a menu of choices to appear. Automatic is present only when
endpoint mode is chosen. Otherwise, settings are manual and limited to High, Medi-
um, or Low.

The voltage of the photomultiplier tube may be set to low (for samples having
a higher concentration), medium, or high (samples having lower concentra-
tion) in all read modes. In endpoint mode (and also spectrum mode when
using the SPECTRAmax GEMINI XS), an additional setting, automatic, is
available. This setting allows the instrument to adjust the PMT voltage auto-
matically for varying concentrations of sample in the plate.

Plate Type

This setting determines the display of wells in the microplate—it should be
set to match the type and number of wells in the actual microplate that will be
read.
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Flate Type

Select a plate type:

96 well plates -
96 Well Standard S|
25 Costar White
Q& Greimer Black

284 well plates
224 Well Standard
284 Costar
224 Munc

48 well plates
48 Costar

24 well plates - |

Figure 4.32: Plate Type Setting. Clicking in the box allows you to choose the number
of wells and type of microplate you will be reading.

Changing the Plate Type within a Plate section causes well assign-
ments stored in the previous template to be discarded. The groups
created previously remain, however, so you can select new wells and
simply apply existing groups to these wells.

Defining New Plate Types

The Plate Type list includes entries for microplates with standard dimensions
and additional entries for plates that work best with custom settings. For both
96- and 384-well plates, the Standard plate should be used unless a custom
setting is shown for the microplate you are using.

Read Entire Plate/Strips Selection)

You may choose to read only certain columns or strips of wells in the micro-
plate or to read the entire plate. Partial-plate reading is available for all read-
ing modes, although it is most useful for fast kinetics and limited spectrum
analyses. The time required for kinetic and spectrum readings may be signifi-
cantly reduced using this setting since the instrument does not have to read
the entire plate.

To configure the settings for a partial-plate read, choose the Strips setting.

= o

[ e

=
]

Figure 4.33: Partial Plate Read (Strips) Dialog Box with Eight Strips Selected

Highlight the columns to be read. Strips must be contiguous but do not need
to start with strip “1.” If you enable a partial-plate reading, only the columns
to be read will be visible in the data display, indicating that no data will be
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Template Editor

collected for the other wells (all columns will be present in the Template Edi-
tor, however).

The Template Editor is available for Plate and CuvetteSet sections. In both
cases, it is used to describe the location of samples, either in the wells of the
microplate or in a cuvette, providing the link between the raw data and the
analysis groups. The Template Editor is used to create a template which pro-
vides SOFTmax PRO with a map of what is in the microplates and / or
cuvettes.

When you first open the Template Editor for a new Plate section or CuvetteSet
section, the grid or display is empty. (With the SPECTRamax GEMINI,
GEMINI XS, or SPECTRAmax PLUS3%, the number of wells shown depends
upon the type of plate selected in the Instrument Settings; for all other instru-
ments, the Template Editor for either a Plate or CuvetteSet section show a 96-
well grid.) After selecting wells or cuvettes, you can assign groups, and indi-
cate the type of samples they will contain.

Depending upon the default protocol you are using, certain group names
(and associated sample descriptions) may have been created. You can use
these predefined groups and/or create new groups to suit your needs. When
creating new groups, you may enter any name you wish. Once entered, this
name will be available for use in that experiment thereafter. New groups can
be created independently from selecting or assigning any wells/cuvettes in
the Template Editor.

Each well/ cuvette designated as being part of a group has associated with it a
group name, a sample name (or replicate ID), a sample descriptor (optional),
and a default column format (group type, such as Standards, for example).
When a group is applied to selected wells or cuvettes, the group name is dis-
played in bold type over the wells/ cuvettes and the wells/cuvettes bear the
same color.
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Clear  Edit Sample Series Assign
Drop-Down List Button Button

Experiments1: P e#1%
Sample: stam ‘& @
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Template Group: | Standards bl
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Drop-Down
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Sample
Descriptor G| stape Stane | TRO1 | TRO1|TRO1|TRO1| TROZ | TROZ TROZ TRO1  TROT1 | TROY
Field H| staor stao7 | TRO1 | TRO1|TRO1|TRO1 | TROZ | TROZ | TROZ TRO1  TROL | TROY

[Cancel][ OK ]

Figure 4.34: Template Editor Dialog Box

Groups are always visible, both in the Template and in the data display of the
Plate section or CuvetteSet section. Even though they are grouped, single
wells or cuvettes are still selectable in either the Template Editor or the data
display.

Samples and groups may exist across multiple Plate sections or CuvetteSet
sections as well as within a single Plate section or CuvetteSet section.

Each template is built upon a hierarchy as follows: the template is composed
of samples and groups. A set of one or more replicate wells makes up a sam-
ple. A set of related samples forms a group. For example, you may have a
group named Standards that consists of seven samples named STD01, STD02
.. STD07. Group names may be up to 32 characters long, while sample names
may be 300+ characters long. Samples may be assigned one at a time using
the button or several at the same time using the button.

If you create a group in the Template Editor but do not assign any wells to the
group, a section for that group will still be created automatically when you
close the template. You can remove the group (both its section in the window
and its group name in the template) by making that Group section active and
choosing Delete Groupname (where “Groupname” is the name assigned to
that group in the template) from the Edit menu. Using the Macintosh, you can
also delete the selected Group by pressing $ -; within Windows, you can
press CTRL+-. Note that deleting the wells assigned to a group from the tem-
plate does not delete the corresponding Group name from the drop-down list. The
only way to remove a group name from this list in the Template Editor is to
delete the corresponding Group section from the experiment.
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Selecting Wells or Cuvettes in the Template Editor

In the Template Editor for a Plate section or a CuvetteSet section, you can
select one or more wells or cuvettes by clicking or dragging on the grid. Mul-
tiple (contiguous) wells or cuvettes can be selected by dragging across them.
Non-contiguous selections can be made by holding down the Shift key and
clicking individual wells or cuvettes. Clicking a row label will select the entire
row; clicking a column label will select the entire column. Contiguous col-
umns or rows (1-12 or A-H, for a 96-well plate, for example) can also be
selected by dragging. Non-contiguous columns or rows can be selected by
holding the 3 (command) key on the Macintosh or the CTRL key in Windows
and clicking in labels.

¢ Double-clicking anywhere within a group will select the entire group.
¢ To deselect all wells quickly, click in the empty border around the Template.

* When you leave the Template Editor (by clicking the button), the
Plate/Cuvette section will show the boundaries of the groups created in the
template. Group labels and sample descriptors will not be visible—you can
see them by holding down the Ctrl+Shift keys. When you release the key(s),
the original view of the Plate section or CuvetteSet section will return.
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The Template Editor Tool Bar

The tool bar will appear differently depending upon what type of group is
selected in the Group drop-down list. The following illustration shows how
the tool bar will appear under various circumstances.

B Edif... smpleclt ]

When (Plate or Template) Blank is selected.

= Edit... Sample:[unat |
sroup: [ Drins [Eait.. ] arple:[un =]
Clear |

A group is selected that does not contain sample
descriptor information (such as Unknowns column type).

Edit... Sample: [Stal1
Group: | Standards W |I SIRIEY) Sta EI
Clear | | Concentration |0 gl

A group is selected for which a concentration has been
defined (such as Standards column type).

Edit... S le: {UnO1
Group: | Unknow..ution ™ |I arple |0 EI
Clear | | Dilution Factor [0

A group is selected for which a dilution factor is defined
(such as UnknownsDilution column type).

Figure 4.35: The Appearance of the Template Editor Tool Bar under Different
Circumstances

The tool bar is divided into three areas: the Group area, the Sample area, and
the Assign area.

The Group Area

The Group area contains the Group drop-down list which allows you to
assign wells to existing groups, create new groups, or modify (using the

button) existing groups. In addition, it contains the button

which allows you to clear well assignments in the template.
Group Drop-Down List

This drop-down list consists of two areas, divided by a horizontal gray line.
The two items below the gray line (Blank and New) are always available.
Items above the gray line are custom groups that may be created as you wish.

The Group drop-down list will appear differently depending upon the cus-
tom groups that have been created (by default or by the user). The figure
below shows two different instances of the appearance of the Group list.
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Fatients —
Standards
+ Unknowns

+ Elank
Mewr ...

Elank —
Mews .. ]

No custom
groups created

Figure 4.36: The Group Drop-Down List

Depending on the default template used when opening
SOFTmax PRO, initially no groups may appear above the gray line.
As you create new groups, they will be positioned above the line.
¢ Blank—Cereates a plate blank in the Plate section or a Template blank in the
CuvetteSet section. Note: the name “blank” is reserved for use by the SOFT-
max PRO program and should not be used when creating custom groups.

Example of custom
groups created by
a user

¢ New—Creates a new group. The Group Settings dialog box will appear (see
Figure 4.37) showing default settings. This dialog box allows you to define
the name for a group of related samples, what type of descriptor will be
associated with these samples, and the initial column format for the Group
section. Whenever a new group is created (whether or not wells are selected
in the template), a Group section (table) will also be created. To delete a
group, you must delete the Group section. Simply clearing a group from the
Template Editor will remove the assignment of wells to that group name, but
the name will still show in the group pull-down menu and the Group sec-

tion will still exist.

Group Settings

Name: |Gruup#l

D “Sarmple Descriptor

{ |Concentration Units: [unitz /il VI

rColumn Format

| Bazic VI

Cancel I

Figure 4.37: Group Settings Dialog Box Using Default Settings
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Name: Use either the default name, “Group#X,” where “X” is an integer that
is initially set to “1” and increments (i.e., “1,” “2,” “3,” etc.) as other groups
are created, or enter a custom name (up to 32 characters in length).

In the Sample Descriptor area of the Group Settings dialog box, you can
enable the application of the sample descriptor, if appropriate by clicking the
checkbox. You may also choose the units used for the sample descriptor by
selecting an option from the Units drop-down list or by typing the units you
wish to use into the list box.

The Sample Descriptor is automatically enabled when either the Standards or
Unknowns(Dilution) column format (see below) is selected. The descriptor
defaults to Concentration with the Standards column format and to Dilution
with the Unknowns(Dilution) column format. The Sample Descriptor may
also be used for time or fraction number information.

No sample descriptor is assigned automatically for the Basic or
Unknowns column format. You may assign a sample descriptor to
these column formats manually but, if you choose to do this, the
information will not appear automatically in the Group section. To
see it, you will need to create a new column containing the formula
ISampledescriptor. For more information about creating columns, see
“Adding Columns” on page 5-46.

Column Format defines the default column types that will be created for a
new group or shows the original column format setting that was used to cre-
ate the group you are editing.

Four selections are offered: Basic, Standard, Unknowns, and Unknowns
(Dilution). Different types of columns will be created for a new group, or
changed in an existing group, depending on which of these column format
settings you select. Table 4.3 shows the default columns created with each
selection type.

IN[OF¥3] If you are creating a new group for unknowns that have a dilution
factor, use the Unknowns(dilution) column format as a base rather
than the Unknowns group included in the default protocol.
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Table 4.3: Columns Created and Their Formulas

Basic Standard Unknown Unknown(Dilution)
Name Sample Sample Sample Sample
Formula | !SampleNames | !SampleNames !SampleNames !SampleNames
Name Wells Wells Wells Wells
Formula IWellIDs 'WellIDs IWellIDs IWellIDs
Name Sample# Concentration Values Values
Formula Index IConcentration® !WellValues 'WellValues
Name Values Values R (Outside Standard R (Outside Standard
Range) Range)
Formula 'WellValues IWellValues If(Values)>="MinStd@ If(Values)>="MinStd@
Standards” and Standards’ and Values<=
Values<="Max- ‘MaxStd@Standards’,
Std@Standards’, “r 4R”
an uRY
Name Mean Value MeanValue Result Result
Formula | Average(Values) | Average(Values) InterpX(STD@Stan- InterpX(STD@Standard-
dardCurve,Values) Curve,Values)
Name Std.Dev. MeanResult MeanResult
Formula Stdev(Values) Average(Result) Average(Result)
Name CV% Std.Dev. Std.Dev.
Formula Cv(Values) Stdev(Result) Stdev(Result)
Name CV% CV%
Formula Cv(Result) Cv(Result)
Name Dilution
Formula IFactor”
Name Adj.Result
Formula MeanResult*!Factor

* IConcentration and !Factor are from SOFTmax PRO version 1.x. !Concentra-
tion, !Factor, and !SampleDescriptor return identical information.
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The Button

When you click the button, the Group Settings dialog box will appear,
reflecting the settings for the active group (currently visible in the group drop-
down list). If you wish to edit a group that is not currently active, first choose
the group from the drop-down list and then click the button. The fig-
ure below shows the Group Settings dialog box for the active group called
“Patient#1.”

Group Settings =———

Name: |Patient#l <_/l’—-—Name of Group

H-Sample Descriptor

"[<] Zample Descriptor
 [Dilution Factar Units : @——11 Units for Sample Descriptor

;"Co]umn Farrmat

: .— Column Format
i [ original: Unknowns Vl‘/ Setting

Choices are:

Croicesare:

i |+ Basic

H Standards
Unknowns
Unkrowns [Dilution] t

Figure 4.38: Group Settings Dialog Box for the Group Named “Patient#1”

The name, sample descriptors, and column format can be changed for the
group that you are editing.

When you edit a group, you will notice that the information shown for the
Column Format in the Group Settings dialog box changes to show the name
of the original group used to define the group columns (see Figure 4.39).

Group Settings

Name: |Siandards |

i"B<] Sample Descriptor

wnite [z )

#Colurnn Format
_ -« Whenyouare editing Group
 [_Driginal: Standards V'] Settings (rather than creating
: a new group), the word
“original” precedes the

Column Format.

Figure 4.39: Groups Settings Dialog Box Showing Original Column Format
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AN\ [IXEEON Changing the column format setting will cause the columns
in the group to revert to their original defaults as shown in Table 4.3 on
page 4-42.1f you have added columns or changed column information
within the existing section for the group you are editing, these changes
will be removed.

The Button

Allows you to deselect, or clear, wells in the map of the microplate. Highlight
the wells you wish to clear and then click the button.

The button functions the same way in both the Template
Editor for a Plate section and a CuvetteSet section; however, the
result of clearing wells or cuvettes differs after you close the Template
Editor and return to the Plate section or CuvetteSet section data dis-
play. In a Plate section, data for cleared wells will no longer be shown
in the data display. In a CuvetteSet section, however, data for cuvettes
that have been cleared in the Template Editor will still be shown for
both reading and reference.

In SOFTmax PRO 1.x, Clear was an option under the Group drop-
down list.

The Sample Area

The Sample area contains the Sample drop-down list and sample descriptor
values (active if defined in the Group Settings dialog box or if assigned auto-
matically by SOFTmax PRO).

Sample {Sta01 @ | Sample Name or ID
~—frrat——— Sample Descriptor
Figure 4.40: Modifying Sample Names and Descriptor Values in the Template Editor

—_

Concentration

AN\ [IXEION When selecting wells or cuvettes to change sample names or
descriptors, be sure all wells or cuvettes are replicates of the same
sample and group or that you want them to become replicates of the
same sample and group. SOFTmax PRO does not prohibit selecting
individual wells/ cuvettes from different samples and / or groups, for
example, and changing their descriptions—and they will change to
become the same.

Sample Drop-Down List

The sample drop-down list consists of two areas divided by a horizontal gray
line. Before other sample names have been defined, a single, pre-defined
name (“BL”) appears below the gray line (the sample name “BL” is the name
reserved by SOFTmax PRO for group-associated blanks). The item above the
gray line is the sample ready to be or currently being assigned. After being
assigned, it will be shown below “BL” below the gray line.
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HStald

Concentration (0 g £l

EL -

Figure 4.41: The Sample Drop-Down List. When this list first appears, the only selec-
tion shown below the dividing line is “BL”; the active sample name that is ready to be
assigned appears above the line.

When samples are assigned to a group, the default name is the first 3 letters of
the group name followed by a number. For a group called “Standard,” for
example, the default sample names would be Sta01, Sta02, Sta03, and so on.
Sample names can be 300+ characters long; however, only the first five or six
characters will be displayed in the template and in the Plate section.

You can type a sample name directly into the box next to the arrow
for the drop-down list by highlighting and typing over the existing
sample name. If one or more wells or cuvettes were highlighted, typ-
ing a different name will replace the sample name shown in the tem-
plate with the name you have typed and, if the name is new, will add
this name to those that can be chosen in the drop-down list.

When wells or cuvettes have been selected in the template and sample names

have been defined, the sample menu will look like the one below. The check-

mark indicates the sample that is currently being named.

jStalz

Concentration (0 g £l

Stall i
EL

Figure 4.42: Sample Drop-Down List — Sample Names Defined and Wells Selected

Sample Descriptor Field

The field associated with the sample descriptor only appears in the Template
Editor tool bar if the group column type that has been selected requires this
type of information. Generally the information entered in this field is a dilu-
tion or concentration. Position the cursor in this field and enter a number. The
label and units assigned to the sample descriptor in the Group Settings dialog
box are shown on either side of the field.

Assign Area

The Assign area contains the [Series| and [Assign]| buttons.

| Series | |of Az=ign]

Figure 4.43: Assign Area of the Template Editor Tool Bar
Assign Button and Function

Click this button to apply a sample name to one or more wells that have been
selected in the template. You may also perform this operation by using the
Enter key on your keyboard.
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Series Button and Function

This button is used to define several samples as a series, allowing you to easily
enter incremental sample descriptors (for example, dilutions or concentra-
tions) and sample names to the template as long as the increment can be
expressed as a mathematical operation.

Replicate Samples and Samples in a Series

You can assign the same group or sample definition (same sample name and
description within a group) to multiple wells to create replicates. For example,
you might want to read standards in replicate to ensure that anomalies can be
excluded prior to generating a standard curve. Replicates can be created
using the button or with the series function.

Creating a series is faster than assigning replicates individually. The series
option can be used as long as the replicate values conform to a pattern that
can be described by a mathematical operator (multiply by 2 or add 5, for
example).

A series is defined in one direction (starting from left, right, top, or bottom)
and therefore samples must be arranged sequentially in either ascending or
descending order.

To create a series, do the following:

1) In the Template Editor, highlight the wells to be part of the series. The wells

must be in the shape of a rectangle.

Experimen

Group : L Standards - E e StaDI Serles Ja‘\ss1gn
Clear | Concentration

1 z E4 4 5 & 7
Blank TR Samples N .
G N 4l BL | EL |TROI TROI|[TROL|TRO! | TROZ|TROZ| TROZ Series
I'Ol.lp ame B Standards Button
Pull-Down Stadl | Stadl [TRO1 TRO1 TRO1 | TRO1 | TROZ TROZ TROZ

Menu

Selected Wells ———

C| 5ta02 | Stal2 | TRO1 | TRO1 | TROI [ TRO1 | TROZ | TROZ | TRO2

[~ Sample
0| 5tad | Sta03 | TRO1 TROI | TRO! | TRO1 | TROZ TROZ| TR 02 Name
E| stade | Sta04|TRO1 | TRO1|TRO! | TRO1 | TROZ TROZ| TR 02 Box and
! StalS | Sta0S | TRO1 TRO1 TRO1 | TRO1 | TROZ TROZ TROZ Units

G| 5tal& | Stalé | TRO1 | TRO1 | TROI [ TRO1 | TROZ | TROZ | TRO2

H| 54207 | Sta07 | TRO1 | TRO1 | TROI [ TRO1 | TROZ | TROZ | TRO2

Figure 4.44: Template with Wells Selected for a Series
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2) Click the button to open the Series dialog box.

Series
start From: First Sample:
g @ Top E GampTe Desriphgr -
ﬁ 3 Bottom |Concentration | Units:ll.lg.-"m'l ”:I
-] C} Left Starting value: |0LD
g8 O Right © sty [/ w][2
Rep'licates:EI

Figure 4.45: Series Dialog Box

3) Specify the name of the first sample in the series in the box (or accept the de-
fault provided by SOFTmax PRO). Subsequent replicates use this name as a
base and either increment the number within the name or append a number to
it. In the example above, the sample name provided by SOFTmax PRO de-
scribes the first sample (“01”) in a group named “Standard,” here shortened to
“Sta.”

4) The information shown in the box labeled Sample Descriptor is derived from
the information entered in the Group Settings dialog box. If the information for
sample descriptor or units is not correct, you may change it here. If you did not
already do so, specify the starting value for the first sample in the series. Values
for subsequent samples are calculated from this starting value.

5) Choose the operator for the series (+, -, *, or /) from the Step by: drop-down
list. Enter the starting value for the series in the Starting value: box. The incre-
ment is entered in the box to the right of the Step by: box and below the Start-
ing value: box. Figure 4.45 shows a starting value of “.5” with the operator
being division (“/”) and the increment being “2.” Thus the series will start
with a value of “.5” and divide each subsequent sample by 2 to produce the
following series values: .5, .25, .125, etc.

6) You must assign a fill direction (from the top, bottom, left, or right—to de-
scribe how the series will fill the wells) and a number of replicates. Various op-
tions are diagrammed in Figure 4.46 using a 4 x4 block of wells (for more
information about replicates, see “Replicate Samples and Samples in a Series”
on page 4-46). The maximum number of replicates depends on the selection of
wells: if you are filling down from the top, for example, and you have chosen
a block of wells that is 4 wells wide by 8 wells high, the maximum number of
replicates will be four; with the same block of wells selected, filling from the
left would allow eight replicates. If the number of replicates you choose does
not divide evenly into the number of rows or columns you select, depending
on the filling direction, the remaining wells that cannot contain replicates will
be labeled as additional individual wells in the series. For example, if you fill
a block of 4 x 4 wells from the top, and choose three replicates, then the first
three columns will contain the replicates and the last column will contain the
additional wells in the series (see the last diagram in Figure 4.46). This repli-
cate feature allows you to quickly define the number of replicates and, in cases
where the series has more samples than a single row or column, to name them
simultaneously. To create a series with all 96 samples, highlight all the wells in
the plate, select the fill direction, and set the replicates to 1.
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Fill from Top (one replicate) Fill from Bottom (one replicate) Fill from Left (two replicates)

Standards Standards Standards
Stall | 5ta05 | Stad9 | Stal3 Stald | Sta02 | Stal2 | Stale Stall | Sta0Z | Stal3 | Stang

S5ta02 | Stals | Staid | Stald S5ta0Z | 5ta07 | Stald | Stals Sta01 | Sta02 | StaOZ | Stal4

Stal0Z | Sta07 | Stall | 5talsS Sta0z2 | Stalc | Stal0 | Stald Sta05 | Stale | Sta07 | Sta0f

Sta0d | 51a05 | Stal2 | Stale Sta01 | 5ta05 | Sta09 | Stal3 S5ta03 | Stale | Sta07 | S5ta0s

Fill from Right (four replicates) Fill from Top (three replicates)

Standards Standards
Stald | Sta0z | Stalz | Stadd Stall | Sta01 | Stadl | Sta0s

Sta04 | 5ta03 | Sta0z | Stall S5ta02 | Sta02 | Sta0Z | Stals

Sta04 | Sta0Z | Sta02 | Stadil Sta0Z | Sta03 | Sta0s | Sta07

Sta0d | 5ta03 | Sta0z | Stadl Sta0d | Sta04 | Sta0d | 5ta0s

Figure 4.46: Fill Options and Replicate Settings

7) Click to save the series and close the dialog box. While still in the Tem-
plate Editor, you can view the value assigned to any well by clicking that well.
The value will be displayed at the top of the Template Editor. Holding down
the Ctrl+Shift keys will display the values for all wells.

Sometimes you may wish the names of a series of samples to incre-
ment but may not have a concentration or dilution factor that you
wish to enter, or you want the concentration or dilution factor to
remain constant. This can be done using the button, setting
the starting value to 1 or another constant value, and either multiply-
ing by 1 or dividing by 1. In this way, the names will increment but
the value of concentration or dilution will not change. If you don’t
have a concentration or dilution factor, simply deselect the sample
descriptor checkbox if it is selected.

If sample names are set to increment automatically using the Series
function, be aware that SOFTmax PRO will automatically truncate
the sample name to three or four characters, including the increment-
ing number if the sample name starts with letters. If the sample name
is entirely numeric, it will not be truncated. If sample names are very
long, and they must be kept long for reference, you will have to set
up your replicates manually and will not be able to use the series
function.
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Blanking

In addition to the pre-read plate blanking selection found in the Instrument
Settings dialog box, four more types of blanking are available in SOFTmax
PRO. Understanding the differences between the types of blanking functions
will enable you to choose the type of blanking that is appropriate for your
assay. Note that blanks can be used in combination and have cumulative
effects.

The five types of blanking that are defined in SOFTmax PRO are:

* Pre-read plate blank (Plate section)—discussed earlier on page 4-25
¢ Ref (CuvetteSet section)

¢ Plate blank (Plate section)

¢ Template blank (CuvetteSet section)

* Group blank (Plate section and CuvetteSet section)

Ref (CuvetteSet section only)

Performin§ a reference reading of the cuvette causes the SPECTRAmax PLUS
or PLUS?% to take a reading of the cuvette in the cuvette port. A single refer-
ence reading can be used with one or more cuvettes in a CuvetteSet section
(the default applies to all cuvettes in the set) or different reference readings
can be taken and applied to different cuvettes in the set. This reference read is
then applied to sample reading. See “Reference Reading” on page 4-55 for
more information.

Plate Blanks (Plate section only)

Wells can be assigned to a “Blank” group in the Template Editor. Unlike pre-
read plate blanks, the average value of all the wells in a plate blank group is sub-
tracted from all individual well values obtained during the reading of micro-
plates. When PathCheck is selected for the SPECTRAmax PLUS, or PLUS3%,
190, or 340PC, the Plate Blank is subtracted after pathlength correction. Plate
Blank subtraction may be turned off in the Reduction dialog box so that the
data may be seen with or without plate blank subtraction.

Plate blanks are only subtracted from wells on the same plate to
y p
which they are assigned. The checkbox for Plate Blank subtraction
only appears in the Reduction dialog box after data has been col-
lected.

For kinetic and spectrum data, the blank value is averaged and subtracted on
a point-by-point basis. The example below shows a graphic representation of
original and average plate blank data, followed by the resulting data with
average subtracted.
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» » R
Time Time Time

Sample Well Average of Blank Wells Blank-Subtracted

Sample Well

Figure 4.47: Graphic Representation of Plate Blank Subtraction

Template Blanks (CuvetteSet section only)

Similar in function to the Plate Blank used with Plate sections, Template
Blanking occurs when cuvettes are assigned to a Blank group in the Template
Editor of the CuvetteSet section. The average value of all the cuvettes in a tem-
plate blank group will be subtracted from individual cuvette readings. For kinetic
and spectrum data, the blank value is averaged and subtracted on a point-by-
point basis. Template blanks are subtracted after the reference reading, if any,
is subtracted.

INOJ¥FH Template blanks are only subtracted from cuvettes within the same
CuvetteSet section.

Group-Associated Blanks (Plates and Cuvettes)

Blank wells or cuvettes can be assigned within any group (other than the
“Blank” group) in the Template Editor. The average reduced value of the blank
wells or cuvettes within that group will be subtracted from individual reduced values
within that group only. This blanking function uses the reduced number (exam-
ple: ILm1-'Lm2, Vmax, etc.) only—it does not subtract on a point-by-point
basis. When a group blank has been assigned, it is automatically subtracted.
To see the reduced number without the group blank subtracted, mask the
group blank wells or cuvettes.

Group blanks apply to all wells or cuvettes in a group and thus may be sub-
tracted from wells or cuvettes in more than one Plate section or CuvetteSet
section.

Blanks in Combination

It is possible to use blanking functions in combination. You could perform a
pre-read plate blanking, assign a blank group in the template, and also
include blank wells within different groups. The effects of the different blank-
ing functions are cumulative, so it is important to understand the function of
each before using more than one type of blanking in a single assay. Pre-read
blanking, plate blanking, Ref, and template blanking are applied to the raw
data acquired from the instrument, whereas group blanks are applied to the
reduced number. Group blank subtraction is only visible in the Plate sec-
tion/CuvetteSet section when the reduced number is displayed. Figure 4.48
shows the last two types of blanks in the Template Editor.
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Figure 4.48: Template Editor Showing Plate Blank and Group-Associated
Blank Wells

In the figure above, note that the plate blank in the upper left appears as a
separate group named “Blank” and individual samples within this group are
named “BL.” The group-associated blank wells, shown in the upper right, are
not a separate group—the samples, also named “BL,” are contained within
the boundaries of the large group called “Unknowns” and are the same color
as that group.

§|m In order to save changes you have made to the template in the Win-

R dows version of the Template Editor, be sure to click the button
to close the window rather than clicking the Control Menu box. Click-
ing the Control Menu box (located in the upper left of the window)
performs the same function as the button: the window will
close but any changes you have made to the template will not be
saved.

Copying and Pasting Templates

Copying Complete Template Information

Two template actions—Copy and Paste—can only be activated from the Plate
or CuvetteSet menu (when a Plate section or CuvetteSet section is active)
rather than from the Template Editor. If you have created a template in a Plate
section or CuvetteSet section and wish to use it in another Plate section or
CuvetteSet section, you may copy that template and paste it into the new sec-
tion. The results of copying and pasting a template depend upon whether the
action is performed within the same experiment or between experiment sec-
tions.

Copying and Pasting within the Same Experiment Section

To copy a template, make the section containing that template active and
choose Copy Template from either the Plate or CuvetteSet menu (the menu
name changes to reflect the type of active section). Then activate the destina-
tion Plate section or CuvetteSet section and choose Paste Template from the
Plate or CuvetteSet menu.
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)

Template...
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Figure 4.49: Copy Template and Paste Template Commands in the Plate and
CuvetteSet Menus

The group names and sample names of the pasted template are identical to
those of the source template. In effect, the destination template is considered
an extension of the original template and all wells on the destination plate are
considered replicates of the wells on the source plate (same group and sample
names). Any changes made to the template on the destination plate will also
be made on the source plate. Data from the two Plate sections/CuvetteSet sections
will be analyzed together.

Copying and Pasting between Different Experiment Sections

To copy a template, make the section containing that template active and
choose Copy Template from either the Plate or CuvetteSet menu (the menu
name changes to reflect the type of active section). Then activate the destina-
tion Plate section or CuvetteSet section and choose Paste Template from the
Plate or CuvetteSet menu.

The group names and sample names of the pasted template will be identical
to those of the source template but, since they are in different experiments, the
full name will be different (for example: group@experiment#2 instead of
group@experiment#1). Any changes made to the template of the destination
Plate section/CuvetteSet section will not affect the source section. Data from
the two Plate sections/CuvetteSet sections will not be analyzed together.

Copying and Pasting Template Regions

Contiguous regions of templates can be copied and pasted to other regions of
templates (within the same or to a different experiment). All template settings
are pasted into the new template except the group name: the new group is
given the name “Group#X” where X is the next greater number than that
used already for group names.

To copy a region of a template, highlight the region and then select Copy from
the Edit menu or press 3$C (Macintosh) or CTRL-C (Windows). Only the high-
lighted wells will be copied.

To paste the region into another area of a template, highlight the region and
select Paste from the Edit menu or press 8V (Macintosh) or CTRL-V (Win-
dows).

Only the highlighted wells will have template information pasted into them.
Data is pasted using row priority: all wells in a row of highlighted wells have
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information pasted into them before proceeding to the next row, from left to
right. If fewer wells are highlighted for pasting than were copied, the data
will be pasted until all paste-highlighted wells are filled. If more wells are
highlighted for pasting than were highlighted for copying, the extra wells are
left empty.

SPECTRAmax GEMINI or GEMINI XS only: If you try to paste template infor-
mation between Plate sections having different plate format settings, an error
will result. Plates must be of the same type to copy and paste template infor-
mation.

Reading a Microplate or a Cuvette

When you read a microplate using any MAXline instrument except the
SPECTRAmax GEMINI or GEMINI XS, or when you read a cuvette using the
SPECTRAmax PLUS or PLU5384, the information sent by the instrument to
SOFTmax PRO is absorbance (optical density) data. The SPECTRAmax
GEMINI or GEMINI XS sends fluorescence, luminescence, or time-resolved
fluorescence data.

Absorbance Readings

Optical density is defined as:
log (Io/T)

where:
I = the light intensity after it passes through the sample,
I = initial light intensity (generally light traveling through air).

When reading a microplate, there are two ways in which the MAXline instru-
ment can obtain an I value: with the air reference information programmed
into the NVRAM (non-volatile memory) of the instrument, or through instru-
ment autocalibration (a reading of an air reference prior to reading samples).
In early versions of SOFTmax and SOFTmax PRO, a selection was available in
the Instrument Settings dialog box to turn autocalibration on or off. In SOFT-
max PRO version 2.4 and above but prior to version 3.0, autocalibration could
not be enabled or disabled by the user. Instead, the software made the deter-
mination regarding whether or not to autocalibrate. Version 3.0 again makes
it possible to choose whether or not autocalibration will occur (via a choice on
the Instrument Settings dialog box) See page 4-25 for more information.

When reading a cuvette, the SPECTRAmax PLUS or PLUS3% uses the REF
value (typically a reading on the appropriate buffer) as I. If no reference
reading is taken, the instrument uses the air reference information pro-
grammed into the NVRAM of the instrument.
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Fluorescence, Luminescence, or Time-Resolved Fluorescence
Readings (SPECTRAmax GEMINI and GEMINI XS only)

Fluorescence is defined as the measurement of light that is emitted after
absorption or excitation from radiant activation of a compound.

Luminescence is the measurement of light given off by a chemical or bio-
chemical reaction.

When reading a microplate, the SPECTRAmax GEMINI or GEMINI XS per-
forms autocalibration (if enabled in the Instrument Settings) by reading from
an internal reference chip in order to determine the appropriate scaling for
RFU or RLU.

Reading a Microplate

You can start a reading at any time after defining instrument settings. It is not
necessary to define groups and assign wells within the Template Editor first.
The values received from the MAXline instrument are raw absorbance, fluo-
rescence, luminescence, or time-resolved fluorescence readings and are not
affected by settings in the Template Editor. Only instrument settings must be
defined prior to reading a microplate.

To read a microplate, open the drawer of the MAXline instrument (click the
drawer button in the status bar, or choose Open Drawer from the Control
menu) and insert the prepared microplate. Then simply click the but-
ton in the status bar or choose Read from the Command menu.

If you have created more than one Plate or CuvetteSet section, and no Plate or
CuvetteSet section is active, choosing the Read command will cause a dialog
box to appear asking you to choose which section to read (see Figure 4.50).
Select the correct section and then click to close the dialog box. If a Plate
or CuvetteSet section is active, choosing the Read command will read that
plate or cuvette set.

SelectSectioh=——— =——— Select 5ection

E Sectiuns: @ lsections:  Plate#1
| |
CuvetteSets#1

= =

Figure 4.50: Select Section Dialog Box. The screen on the right shows the choices
available when two Plate sections and one CuvetteSet section have been created in one
experiment.

A similar dialog box will appear if you have chosen to pre-read the plate for
blanking. At the bottom of this dialog box, however, are two option (radio)
buttons, allowing you to proceed with the pre-read plate blank or to override
this and read the “normal” plate. After reading the blank plate, you must start
the read process again for the normal plate. The same dialog box will appear,
but the default option button choice will be “Normal.”
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Select Section

55 @ Pre-read 8% ) Normal

[Canl:el] [[ 0K ]l

Figure 4.51: Select Plate Dialog Box for Pre-Read Plate Blanking

If you select a Plate section that already contains data and choose to Read
again, an alert appears, asking you to confirm replacing data in the destina-

tion plate (see Figure 4.52). If you select[Replace], the reading will proceed
and the previous data will be replaced with new data.

f Replace data in “Plate#17?
[ Cancel ]l [ Replace]

Figure 4.52: Alert Regarding Replacing Data for Plate Section

Reading a Cuvette (SPECTRAmax PLUS and PLUS?% only)

With the SPECTRAmax PLUS series instruments, two types of readings are
possible using a cuvette: a reference and a sample reading.

Reference Reading

As in a spectrophotometer, taking a reference reading can be done either on
air or using a cuvette containing the buffer of your sample. The reading taken
using (using the button in the CuvetteSet section tool bar or the Refer-
ence command from the Control menu) will be used as I to calculate the
absorbance of the sample. If no reference reading is taken, the SPECTRAmax
PLUS or PLUS*** will use the I values stored in the NVRAM of the instru-
ment.

A reference reading of the cuvette in the SPECTRAmax PLUS or PLUS%3* can
be made at any time by choosing Reference from the Control menu or from
the CuvetteSet section status bar. The Reference button is available when the
active section is a CuvetteSet section. It is not visible when the active section
is not a CuvetteSet section or if multiple sections are selected.

If no reference has been taken in a CuvetteSet section and you then read a ref-
erence, SOFTmax PRO assumes that this reference will be used with all
cuvettes in the CuvetteSet section. Therefore, the time and date of the reading
are displayed under each cuvette in the section (three cuvettes per row and 1
cuvette per row displays only). The reference will also be applied to any new
cuvettes created in that section. The reference may be read before or after
reading samples.

You may have more than one reference per CuvetteSet section. If you have a
single cuvette to which you want to apply a different reference, highlight that
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cuvette in the CuvetteSet section, place the second reference in the cuvette
port, and click [Ref]. The time/date stamp of the reference for that cuvette
(and only that cuvette in the set) will change.

IN[OJ¥F] Any new cuvettes created in the CuvetteSet section after reading a
second reference will use that new reference reading.

When a reference is read, the system assumes that it will be used with all
empty samples. Therefore, the date and time of the reference reading are dis-
played with each empty sample (including the destination sample) currently
in the Cuvette section. If you wish to use a different reference reading with
one or more cuvettes in a section, click (or shift-click) the cuvette(s) and then
click the button. A dialog will appear, asking if you wish to replace the
reference reading for the cuvette(s). Choosing will enable a new refer-
ence reading to be used for those cuvette(s).

The reference read is automatically applied to the normal read. The reference
value is not displayed in SOFTmax PRO. If you wish to see the reference
value, you can choose one of the following procedures:

Procedure 1:

1)

2)

1)

2)
3)
4)

Create a cuvette in the CuvetteSet section and on air (empty cuvette
port).

Read a cuvette containing the blanking solution.

If you wish to have both reference and read values available, do the follow-
ing:

Create a cuvette in the CuvetteSet section and on air (empty cuvette
port).

Define a template blank in the CuvetteSet section.

Place buffer in the cuvette and [Read].

the remaining samples.

The optical density of the cuvette designated as the template blank will be
subtracted from the optical density of all the other cuvettes in the CuvetteSet
section.

Procedure 2:

1)

2)
3)
4)

Create a cuvette set with as many cuvettes as you wish (up to the maximum
of 96).

Reference and read the cuvette.
Create a template with the appropriate groups.
Create a column in each Group table with the formula lwellpreread!Lm!.

If you have a multiple-wavelength reading and wish to see the ref-
erence at each wavelength, create additional columns with the for-
mula lwellprereadLx where “x” is 2, 3, or 4, corresponding to the
wavelength for which you want to see a reference.

The optical density with the reference subtracted will be displayed in the Val-

ues column. The reference value for each sample will be displayed in the cus-

tom column you have created.
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Reading a Cuvette

You can highlight any cuvette in the CuvetteSet section and choose to read it.
If you select more than one cuvette, the software looks for the leftmost-
selected cuvette that does not contain sample read data. When one is found,
the reading begins with that cuvette.

If you select a cuvette that already contains data and choose to Read again, an
alert appears, asking you to confirm replacing data in the destination sample
(see left side, Figure 4.53). Similarly, if you choose Reference while a sample
that has already had a reference reading performed is selected, the alert
shown on the right side of Figure 4.53 appears. A similar alert is shown if you
choose either read function with more than one cuvette selected (asking if you
wish to replace the data or reference for all cuvettes).

Replace data in “A1”? Replace reference in selected
cuvettes?

H Cancel ]l [ Replace] |[ Cancel ]| [ Replace]

Figure 4.53: Alert Regarding Replacing Data for Cuvette Section. Note: the alert box
presented depends on the number of cuvettes in the Cuvette section and whether or not
one or more are selected at the time you choose to read again.

For kinetic and spectrum modes, the raw data plot is automatically displayed
as a graph in the cuvette. You can also enlarge the view of selected samples by
double-clicking, by using the Well Graph button on the CuvetteSet section
tool bar, or by choosing Graph... from the CuvetteSet menu.

The instrument settings table shown on the right of a CuvetteSet section is
similar to the one in a Plate section. Automix is not available for cuvettes.
Instrument settings must be the same for all cuvettes in a CuvetteSet section.

CuvetteSet sections have a limit of 96 cuvettes. Should this limit be reached,
the New Sample sub-menu of the CuvetteSet menu and the corresponding
tool bar button will become unavailable (dimmed) and it will be necessary to
create a new CuvetteSet section.

General Information about a Reading

After beginning a reading, the status bar will show the actions that are occur-
ring in the MAXline instrument, along with a box showing the elapsed time
for each action in minutes and seconds. The button will change to
[Stop], allowing you to terminate a reading, if necessary. An example of the
appearance of the status bar at the start of a kinetic reading of a microplate
using a SPECTRAmax instrument is shown below.

=@ [210 °C ‘ | Plate®1 Reading[7  of 32 (B[00
Figure 4.54: Status Bar during a Kinetic Reading (SPECTRAmax)
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Calibration (SPECTRAmax PLUS, PLUS?*,190, and 340PC only)

When the instrument is connected to a SPECTRAmax PLUS, PLUS?#, 190, or
340PC (or when one of those instruments is chosen in the Reader prefer-
ences), a Calibration command is available in the Control menu. Choosing
this command opens the Calibration dialog box. Either a Plate section, a
Cuvette section, or both can be selected for calibration. The dialog box also
shows the date of the most recent calibration.

Calibration
[ calibrate Plate (Last Calibration 1401 /1900) SPECTRAmMax
[Jcalibrate Cuvette  (Lsst Calibration 5/12/1955) PLUS / PLUS%

Calibration

[ Calibrate Plate (Last Calibration 1/01/1900) SPECTRAmMax
— \ 190 and 340PC

Figure 4.55: Calibration Dialog Box (SPECTR Amax PLUS or PLUS®* and
190/340PC)

Instrument calibration performs an air reading at all available wavelengths
and stores those values in the non-volatile instrument memory (NVRAM).
For plate readings, these air calibration values are used whenever a spectrum
reading is performed using the Speed Read option, thus reducing the time it
takes to complete a spectrum reading. For cuvette readings, the air calibration
values are used whenever a reference reading has not been taken or when the
cuvette is read using the control panel of either the SPECTRAmax PLUS or
SPECTRAmax PLUS®,

Molecular Devices recommends that you update the air reference
information that is stored in NVRAM periodically. This is particularly
important if you are using Speed Read, reading cuvettes without a
reference, or running kinetics in microplates with read intervals that
are too short to allow autocalibration.

Column vs. Wavelength Priority During a Reading

Depending upon the type of instrument connected to the computer or chosen
in the Reader Preferences, a priority is given to reading by “column” or
“wavelength.” It is most important to understand this priority with multi-
wavelength readings.
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In column priority, an instrument will read the entire microplate (or chosen
number of strips) at the first wavelength, and will then go back and read the
microplate at the second and subsequent wavelengths.

In wavelength priority, the instrument will read all wavelengths for the first
column of wells in the microplate, and will then read all wavelengths for the
second column, etc.

The table below shows the priority settings by MAXline instrument for the
different read modes.

Table 4.4: Column vs. Wavelength Priority

Endpoint Kinetic Spectrum
SPECTRAmax GEMINI, Column Wavelength Column
SPECTRAmax GEMINI XS
SPECTRAmax PLUS, User choice! | Wavelength | Column
SPECTRAmax PLUS?*
SPECTRAmax 190, Column Wavelength Column
SPECTRAmax 340PC
SPECTRAmax 250, Column Column Column
SPECTRAmax 340
VERSAmax, THERMOmax, Column Column
UVmax, Vmax
Emax Column

1 You can choose between wavelength and column (default) priority
readings in the Instrument Settings dialog box.

Data Display During a Reading

The values read by the MAXline instrument will appear in the data display of
the Plate section or CuvetteSet section as they are received from the instru-
ment (in real time). Depending upon the read mode (endpoint, kinetic, spec-
trum, or well scan), the number of wavelengths, the plate type, and the
display options selected, the data display will show one or more numbers or
plots.

You can enlarge the display of one or more wells while the a kinetic or spec-
trum reading is in progress. Double-click a single well to enlarge its display to
a Well Graph or hold the Shift key while selecting more than one well, and
then choose Graph... from the Plate menu or click the graph button on the tool
bar to display the data from multiple wells in one enlarged Well Graph. The
data in the enlarged Well Graph will update to show new data points as they
are received from the MAXline instrument.

Other choices and settings within SOFTmax PRO affect the way in which data
is displayed—the type of reduction, specific time settings, and so on. These
settings are discussed in Chapter 5, “Displaying and Analyzing Data.”
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Introduction

Initial display and reduction of the data received from the MAXline instru-
ment is performed in the Plate section or CuvetteSet section in which the data
has been collected. Display and reduction parameters can be set up either
prior to collecting data (recommended) or after data has been collected. The
display and reduction parameters may be modified at any time.

Data analysis and the display of analyzed data is also performed in the Group
sections (created when wells/ cuvettes are assigned to groups in the Template
Editor) and the Graph section(s).

Notes sections may be used in conjunction with any other section to provide
text commentary and/or a summation of data through the use of summaries.
Notes sections are used most commonly to provide an introduction to or sum-
mary of results for a data file.

All data files have a minimum of one Plate section or one CuvetteSet section
with data in it. Multiple Plate sections and/or CuvetteSet sections may be
present. Most files will have a template and Group, Graph, and Notes sec-
tions. However, depending upon the assay and how you wish to report the
data, only some of these sections may be (or need to be) present in every file.
Some simple assays, such as reading the absorbance of proteins at 280 nm in a
cuvette (or in a microplate with PathCheck), allow you to calculate concentra-
tion in the Plate or CuvetteSet sections. In such an example, Group and Graph
sections are necessary only if you wish to display the data graphically.

Many common assays consist of data acquired in a Plate section or CuvetteSet
section. Standards and unknowns are defined in a template. Unknowns are
then interpolated from a standard curve. The following diagram shows the
relationship between the different sections in SOFTmax PRO:

Standard
Group Table

< | Reduced Number
from Plate/Cuvette

Reported Here
Plate or Cuvette Graph Section
with Template
Plots Created with
Initial Data from Information from
- Unknowns
Microplate Group Table Standards
Reader Group Table
Reduced Number
#rom Plate/Cuvette
Reported Here
Interpolated Values
(Results)
Reported from
Graph Section

Figure 5.1: Relationship of Sections

This chapter discusses the initial display and reduction of data in the Plate
section first, followed by display and data analysis in the Group, Graph, and
Notes sections.
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Initial Data Display and Reduction: Plate/CuvetteSet Section

The manner in which data is displayed in a Plate section or CuvetteSet sec-
tion depends on the type of reading that was performed (endpoint, kinetic,
spectrum, or well scan), but can be customized by choices made in the data
display and reduction settings. Depending on the type of reading performed,
display options include:

¢ Number or plot displays for raw OD or %T (with or without reduced num-
ber) for most instruments; the SPECTRAmax GEMINI or GEMINI XS offers
number or plot displays for RFU (relative fluorescence units) or RLU (rela-
tive luminescence units), depending on which was chosen as a read type,
with or without reduced number, and additionally the option to view raw
data in 1000s (e.g., “20,000” would be shown as “20” to make numbers in
wells more easily visible).

The number format (use of commas or periods in numeric notation)
chosen for the computer operating system in general is reflected in
the way that SOFTmax PRO displays data.

¢ Number, Plot, Threshold, Ranged, or Grayscale (with or without reduced

number)

¢ Display as one or three samples per row or display as microplate layout
(CuvetteSet section only)

¢ (SPECTRAmax GEMINI or GEMINI XS only): If you have chosen 384-well
plates from the Instrument Settings, you can display the wells in different
ways: Normal, Vertical, Rotated, Large, or Interleaved.

Default displays are shown automatically unless you choose a different dis-
play option.

Reduction options allow you to display the raw data received from the MAX-
line instrument in a reduced (analyzed) form. Which reduction options are
available depend on the read mode, instrument, and read type used; custom
settings, using formulas you create, are available for all read modes, instru-
ments, and read types.

Reduction settings do not affect the raw data but simply cause it to be dis-
played differently, allowing you to change reduction settings without affect-
ing the raw data from the plate or cuvette reading in any way.

Custom reduction formulas require the use of accessors and operators that
are understood by SOFTmax PRO. A list of such accessors and operators can
be found at the end of this chapter.
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The Data Display

After a plate or cuvette has been read, the information sent from the MAXline
instrument is shown in the data display in the active Plate or Cuvette section.
The default display for data from endpoint readings for most MAXline instru-
ments is raw OD numeric values; for the SPECTRAmax GEMINI or GEMINI
XS, the default display for data from endpoint readings is raw RFU/RLU
numeric values. Data from kinetic or spectrum readings is displayed in plots
format (for most instruments, raw OD values with respect to time or wave-
length; for the SPECTRAmax GEMINI or GEMINI XS, raw RFU/RLU val-
ues with respect to time or wavelength). While a kinetic or spectrum

reading is in progress, the display updates dynamically to show the data
collected so far. If the instrument is reading more than one wavelength in
kinetic mode, plots for the different wavelengths are overlaid in each well.

All choices except those defined in the Instrument Settings affect only the
manner in which the data is displayed—the raw data is not changed—permit-
ting you to optimize the display after data is collected.

Data reduction changes the way in which data is displayed and also
affects the values used in calculations within SOFTmax PRO. While
the raw values remain unchanged, calculations will use reduced val-
ues, if any, and are, therefore, affected by settings chosen in the
Reduction dialog box. For more information, see “Data Reduction”
on page 5-24.

With the SPECTRAmax PLUS, PLUS?%, 190, 340PC, and the VER-
SAmax, data comes from the instrument to SOFTmax PRO with four
digits to the right of the decimal point (instead of three digits for
all other instruments). Only three of the four digits are displayed
in the Plate section or CuvetteSet section for endpoint data, how-
ever: the fourth digit is rounded up or down (0.0045 rounds up to
0.005; 0.0044 rounds down to 0.004, for example). You can view all
four digits of data, if desired, by displaying the raw OD in a Group
section table and increasing the number of decimal places showing.
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The Display Dialog Box

Before or after a plate or cuvette has been read, you can click the
button to open the Display dialog box which allows you to change the way
the data is presented. Choices available in this dialog box depend on whether
a Plate section or CuvetteSet section is currently active, which instrument is
chosen in the Preferences or is connected to the computer, and which read
mode you have chosen (for example, the choice for “Plots” is not shown if
endpoint mode is selected). Figure 5.2 shows the default Display dialog boxes
for the different read modes for Plate sections; Figure 5.3 shows the default
Display dialog boxes for the three possible read modes for CuvetteSet sec-
tions.

The Display dialog box is divided into two parts (left and right): the default
display, “Raw OD,” (or “Raw RFU” or “Raw RLU") is shown to the left of a
dividing line; the choices for reduced data displays are shown to the right of
the dividing line. Note: data reduction itself is performed separately; settings
here simply determine how the reduced data will be displayed in the Plate or
CuvetteSet section.

An additional set of choices in the CuvetteSet section Display dialog box
determines how an array of cuvettes will be displayed in the CuvetteSet sec-
tion: one cuvette per row, three cuvettes per row, or in a microplate layout.

The dialog boxes below show the default display choices for the three modes:
raw optical density values (numbers) for endpoint; the change in raw OD val-
ues over time for kinetic; and raw OD (or RFU/RLU) values for the range of
wavelengths, displayed as a plot, for spectrum. Other choices available in this
dialog box include displaying the data as a single reduced value (number), in
threshold, ranged, or gray scale formats, or any combination of display
choices with the reduced number (the reduced number display choice cannot
be used with the reduced number checkbox).

5-6
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Endpoint

All Absorbance Instruments All Fluorescence Instruments All Instruments

Kinetic

All Absorbance Instruments

Spectrum

All Absorbance Instruments All Fluorescence Instruments
Well Scan

Fluorescence Instruments Only

Fluorescence Instruments Only

Figure 5.2: Plate Section: Endpoint, Kinetic, Spectrum, and Well Scan Display Dialog Boxes. The left side shows
the displays for all instruments except the SPECTRAmax GEMINI or GEMINI XS (shown on the right side).
Note: Well Scan mode is used with SPECTRAmax GEMINI or GEMINI XS only.
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)

mi Cuvette Display
I X
Raw OD T Faw Fadfired
(default)
e L Endpoint
|
Reduced :
Display Layout
Choices Three Samples Per R
Show
Choices for ™ with reduced number
Cuvette Layout Cancel | oK I
(CuvetteSet Section)
m: Cuvette Display
I z
Raw Data
Plot Fawr Badused
OD vs. Time Rawy 0D Kinetic
(default) ¢ Example
| Three Samples Per R
Show
[ with reduced number
Cancel | 0K I
ms Cuvette Display
z
Raw Data —pg Fadured
Plot Spectrum
OD vs. Wavelength ~ R&woD
(default) | Example-===
| Three Samples Per lel
Show
[ with reduced number
Cancel | 0K I

Figure 5.3CuvetteSet Section: Endpoint, Kinetic, and Spectrum Display Dialog Boxes
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Data in the Plate section is displayed in a grid array (microplate format). With
all plates other than 384-well plates, the display is always shown as a stan-
dard microplate, with well Al in the top left corner. If you are reading 384-
well plates using the SPECTRAmax GEMINI, GEMINI XS, or SPECTRAmax
PLUS?%, additional display options can be chosen (see Figure 5.4) to make
the display of data more clear:

Normal: shows the data in standard left-to-right format, with well Al in the
upper left corner. Columns 1 through 24 are along the top and rows A
through P are shown from top to bottom. The wells are smaller and data is
shown with fewer digits (les precision).

Vertical: the plate is shown in the same orientation as Normal except that
columns 1 through 12 (all rows) are shown above columns 13 through 24
(all rows).

Rotated: Same as the Normal view except that it is rotated 90 degrees clock-
wise (well A1 is in the upper right corner).

Large: Same as the Normal view except larger. This display can be seen in
its entirety only if you have the page size set for legal paper (8.5 x 14 inches)
in landscape orientation (set this in Page Setup or Preferences under the File
menu). In the example in Figure 5.4, the display is shown as it appears if
you do not change the page size from letter-size to legal.

Interleaved: In this display, the wells are shown in a format that “skips”
every other well as follows: all odd columns and rows begin in the upper
left corner of the plate display and are followed by all even columns and
rows. So well Al is still in the upper left corner, but it is followed horizon-
tally by well A3, A5, ... A23, A2, A4, etc., and vertically by well C1, E1, ... O1,
B1, D1, etc. This display is most useful when the 384-well plate is composed
of 4 daughter plates of 96 wells each.

SOFTmax PRO User’s Manual
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Figure 5.4: Plate Section for the SPECTRAmax GEMINI or GEMINI XS. Choices for
a 384-well plate display are shown: Normal, Vertical, Rotated, Large, and Interleaved.
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The CuvetteSet section offers three display choices:
¢ 1 cuvette per row
* 3 cuvettes per row (default)

* Microplate format (8 x 12 array)

- Eﬂ CuvetteSet®] |§ Setupl |E Templatel |Z Reductionl @Displagl EI
CuvetteSet*1
LAl Endpaint
Lmi 4350

Cata: Mo Data
Ref: Mo Reference

wavelength Cornbination: ILmi
Data Mode: Absorbance

= EB CuvetteSet®1 | =] Setupl |E Template I | x Reductionl |E Dizplay I IEI
CuvetteSet*1
Al AZ AT Endpaint
Lrnl 450
Data: Mo Data Data: Mo Data Data: Mo Data
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Endpaint
Ll 450
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Figure 5.5: CuvetteSet Display Options. From top to bottom: one cuvette per row,
three cuvettes per row, and microplate format.

The height of the cuvettes in the 1- and 3-cuvette per row displays may be
changed by highlighting any cuvette in the CuvetteSet section, placing the
mouse on the bottom of the cuvette (the pointer will turn into a cross-hair cur-
sor with vertical arrows), and dragging down.

Resizing in this way will affect the display of all cuvettes in the
CuvetteSet section.
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Al

k

Ref:

Crata: Mo Data

Mo Reference

wawvelength Combination: L
Crata Mode : Absorbance

A

Al

+
Cata: Mo Data ¥ L
Ref: Mo Reference
Al
W avelength Corbination: Ll [tz Mo Data
Crata Mode : Absorbance baf:  No Reference

+

'B +
‘“Wawvelength Corbination: ILrmi
Crata Mode : dbsorbance

C

Crata: Mo Data
Ref: Mo Reference

Wavelength Comnbination: ILrnl
Data Mode: Absorbance

D

Figure 5.6: Resizing Cuvettes in the CuvetteSet Section. A: Cuvette at original size.
B: When the mouse pointer is positioned over bottom line of cuvette display, it changes
to show a crosshair cursor with vertical arrows. C: Dragging the cursor down shows
the bounding box, displaying where the boundary for the cuvette will be when the
mouse is released (D).

Resizing a cuvette display is different from enlarging the cuvette to a graph
(by double-clicking the cuvette or clicking the Graph button or choosing
Graph... from the CuvetteSet menu), which shows an enlarged display of
either kinetic or spectrum data in a separate window. Resizing the cuvette in
the CuvetteSet section provides an enlarged view of the data in the same win-
dow (note also that the resizing is saved with the file so the modification to
the size will be retained when you reopen the file at a later time).

Figures 5.7 (Plate section) and 5.8 (CuvetteSet section) show the default dis-
plays for endpoint, kinetic, and spectrum modes. The default display for end-
point mode is the raw optical density or fluorescence/luminescence collected
from the microplate reader. For kinetic and spectrum modes, the default dis-
play is raw OD/RFU/RLU shown in plot format: OD/RFU/RLU vs. time for
kinetics and OD/RFU/RLU vs. wavelength for spectral scans. Data for most
instruments may also be viewed as %T (%Transmittance) instead of OD (opti-
cal density) by choosing %T in the Reduction dialog box.
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Figure 5.7: Default Displays for a Plate Section (Absorbance & Fluorescence)
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Figure 5.8: Default Displays for a CuvetteSet Section (Endpoint, Kinetic, and
Spectrum Modes)
Reduced Number

The reduced number is based on the settings defined in the Reduction dialog
box. It is a combination of blank subtraction (pre-read and /or plate blank in
the Plate section and ref and/or template blank in the Cuvette section), wave-
length reduction, and spectral scan or kinetic reduction. The information
acquired from the microplate reader is reduced to a single number or value.
The reduced number will be reported in the Group section when a template
has been defined.

To view by reduced number alone, select the Number option (the first choice
to the right of the default, just after the dividing line); to see a reduced num-
ber as well as another type of display, click the box next to the option that says
“With reduced number” in the lower left of the dialog box to enable it. Chang-
ing the reduction parameters after choosing a reduced data display mode will
cause the display to update accordingly. More information about reduction
formulas and how to customize them follows later in this chapter.

5-14

SOFTmax PRO User’s Manual



@ Chapter 5: Displaying and Analyzing Data

Threshold, Ranged, and Gray Scale

To display Threshold, Ranged, or Gray Scale data, high and low values must
be entered. When you choose one of these display options, SOFTmax PRO
provides default values for the high and low limits by means of an autorang-
ing function (encompassing all the data from lowest to highest value). You
can change the high and low limits by highlighting the existing value and
entering a new value. An example of the Display dialog box for a kinetic read-
ing (Plate section) with the Threshold display option chosen is shown in Fig-

ure 5.9.
my Dizplay
=
Bawr Eeducad

Wmax (units per =ec.] ILmi
o L oL D

i High: -12500 .
| Ol [ Tresros 7] 1, [T Low /High

Limit Boxes

Show
[ wiith recuced number

Cancel | Ok I

Figure 5.9: Display Dialog Box for Kinetic Threshold Display

Threshold

The Threshold display shows the raw data as a plus (+) for values above the
high limit, an asterisk (*) for values within the limits, and a minus (-) for val-
ues below the low limit. Figure 5.10 shows an endpoint reading displayed
using the Threshold option along with the reduced number.
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Figure 5.10: Endpoint Data Displayed as Threshold with Reduced Number

Ranged

When the Ranged display is chosen, raw data that falls between the high and
low limits is assigned proportionally to integer values from 0 through 9. Val-
ues above the high limit are displayed as a plus (+) and values below the low
limit are displayed as a minus (-). Figure 5.11 shows reduced kinetic data dis-

played in Ranged format.
- Plate®1 | = Setupl |E Template I | * Reductionl |E Crisplay I lEI
Yrnax Plate*1
1 2 E] 4 =] -] T =] el 10 11 12
al - o 0 0 o 1 1 1 1 z 2 |[Kinetic
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cl o a 1 1 1 1 2 2 2 3 z 5 || Reats: 4
L 1 1 1 1 2 2 2 E3 K ES 4 4 o] €ED
Autornix: OFF
E ! ! 2 z 2 5 i & 4 4 s 3 Calibrate : Once
F 2 2 2 ES E3 K 4 4 =1 5 & & .
Lag Time: 0:00
[c] E E z 4 4 =] =] & g T 2 End Time: 5:00
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H| = H 4 4 5 5 [ & 7 2 e * oo ra 1
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Flate Last Read:
16 M THESSE
- 4 242 0 < 323 1 < 404 2 ¢ 485 T ¢ 565 4 ¢ B46
9o« 727 & < 208 T <888 8 <989 9 <= 1e3 + o 1e3

Figure 5.11: Kinetic Data (Reduced) Displayed as Ranged
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Gray Scale

The Gray Scale option presents the raw data in eight shades of gray, changing
from light (for values less than or equal to the low limit) to dark (for values
greater than or equal to the high limit). Figure 5.12 shows reduced endpoint
data displayed as Gray Scale.

- Plate ®1 | = Setupl |E Template I | = Reductionl |E Display I EI

Plate*1

Ll
I
IS
o

Endpaint

Lrni 450

Autarniz : Off
Calibrate : Once

Plate Last Read:
7 AM TA1E/99

T & m m 29 0O m F

HOBOE00 -

W avelength Combination: 'L

|:|< 0.1 |:|< 03 |:|< 0s |:|< ik
.<0.3 .<1.0 .<=1.2 .> 1.2

Figure 5.12: Endpoint Data (Reduced) Displayed as Gray Scale
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Graphing Wells

You can enlarge the display of the wells shown with kinetic, spectrum, or
well scan modes to get a close-up view of the data. This is done by either
double-clicking the particular well or cuvette in the data display or by select-
ing the well or cuvette and then clicking the Well Graph button in the Plate
section or CuvetteSet section tool bar.

Kinetic and Spectrum Well Graphs

Well Graphs plot the data for the individual wells in a microplate or for indi-
vidual cuvettes and show the well ID and reduction information, including
the goodness of fit (RA2 value), if appropriate. The default display for the
X-axis shows time for kinetic plots and wavelength for spectrum plots; OD or
%T is displayed on the Y-axisfor both plots.

Positioning the cursor within a Well Graph shows X and Y values for the cur-
sor location, allowing you to determine more precisely the location of data
points.

Well Scan Well Graphs

Well Graphs in well scan mode default to displaying raw data in a grayscale
plot. The manner in which the data is displayed in a Well Graph for a well
scan depends on the reduction options that have been chosen, the display
options (raw or reduced, for example), the number of points read, and
whether the Well Graph is scaled to the data or to the limits of the entire plate.

Well Graph Options

Along the bottom of each Well Graph dialog box are eight buttons (five when
using well scan mode) which perform the following functions:

.
Opens the Print dialog box.

.
Opens the Reduction dialog box.

By default, the ranges on the enlarged plot are set to the limits defined in
the Reduction dialog box, and the information included near the bottom of
the window is based on the reduction settings currently in use. You may
change these settings (wavelength combination and type of reduction used,
minimum and maximum OD limits, lag time and end time, and number of
Vmax Points; for a cuvette, whether or not to use a template blank, absolute
values, or to show the data as absorbance or percent transmittance). More
information about the reduction options can be found later in this chapter.

Changes to the reduction settings made within well graphs will be
applied to all wells or cuvettes in the Plate or CuvetteSet section.
When viewing Raw data, you can scale the graph to see data outside
the reduction limits [line(s) are included on the graph indicating the
limits and the area outside of them will be shaded slightly]. This view
should assist you in determining the best limits for the reduced data.
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® [ ShowRaw | [ShowReduced] Show Raw /Show Reduced button

This button toggles the Well Graph between views of raw and reduced
data. When the Well Graph is opened, the initial view depends on the Dis-
play settings for the Plate section. If raw data is being displayed in the Plate,
the initial view in the Well Graph will be raw data and the button will be set
to “Show Reduced.” If reduced data is being displayed in the Plate section,
the initial view in the Well Graph will be reduced data and the button will
be set to “Show Raw.”

SealeTo Data | SealeTalimits]  Scale to Data /Scale to Limits button

This button toggles between a view of the data within the reduction limits
and a view of the entire data set. Switching between these views helps to
visualize how the limit settings affect data reduction. If raw data is being
viewed in the Plate section, the display in the Well Graph is set initially to
show the plot scaled to the reduction limits. If reduced data is being viewed
in the Plate section, the Well Graph display is set initially to show the plot
scaled to the data.

IN(OJ¥: If you are viewing raw data and click the Scale to Limits or Scale to

Data button, only the display of raw data in the Well Graph will be
affected (the button will not affect the view of reduced data). The
same is true if you click this button while viewing reduced data. To
produce comparable scaling of both raw and reduced displays, this
button must be set to either Scale to Limits or Scale to Data for both
raw and reduced views of the Well Graph.

Graph Options button (not found in well scan mode)
Opens the Well Graph Options dialog box which allows you enable or dis-
able connected points or plotted symbols the graph.

Graph Options

B Connect Points
& Plot Symbaols

(Ganeen)

Figure 5.13: Graph Options Dialog

X-Axis Settings button (not found in well scan mode)
Y-Axis Settings button (not found in well scan mode)
[ g

Opens the Well Graph Axis Settings dialog box for the particular axis,
allowing you to set Auto Range parameters, choose the minimum and max-
imum values for the selected axis, cause the axis to be auto-ranged, add or
remove gridlines, and add or remove axis tick marks. When a Well Graph is
opened, the default settings are to show the reduction limits for that axis

SOFTmax PRO User’s Manual
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with Auto Ranging off and gridlines and tick marks selected. Only the Well
Graph being viewed is affected by changes in these dialog boxes.

.
Closes the Well Graph dialog box.

[0 =————~————"Plate#1 Well Graph-Raw ="———"i—"-—=—H B

0.g

S

0.6

on

0.4

0‘—‘?‘9’9797?

u} a0 100 150 200 230 200
Time {zecs)

‘rax Points = 24
well o A9

rnai 237 .04
R*Z 0910

‘ F@ F"rint] | . Reduction I |ShowReduced| |ScaleTo Datal @

Figure 5.14: Well Graph for a Single Kinetic Microplate Well (Raw Data)
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RZ 0916

‘ F@ F"rintJ | ¥ Reduction I | Show Faw I |ScaleToLimitsI @

Figure 5.15: Well Graph for a Single Kinetic Cuvette (Reduced Data)

Multiple wells from the same Plate section or cuvettes from the same Cuvette-
Set section can be graphed together in one enlarged window. Select the
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well(s) or cuvette(s) in the data display (hold the Shift key if you are selecting
non-contiguous wells or cuvettes; you can drag across contiguous wells) and
then click the Graph button or double-click in one of the selected wells or
cuvettes.

[0 ==—"——"————Plate#1 Well Graph-Raw "—"———=— 0 B

) [l 7
S

~ .
o el v

e =

u] =0 100 150 200 250 00

oo

Time {secs)
VYmax Points = 34
Well o B3 O [ & ET
rnax 86.582 26365 41263
R"2 0.249 0222 0260

| F§ Print] | % Reduction I |Shaneduced| |Sca1e To Datal @

Figure 5.16: Well Graph for Three Kinetic Wells of a Microplate (Raw Data)

The choices you make for viewing the data in the Plate or Cuvette section also
affect the way the Well Graph appears. Figures 5.14 and 5.16 show Well
Graphs for raw data displays. If you display one of the reduced options
(reduced number, Threshold, Ranged, or Gray Scale), the Well Graph will
show the plot with an indicator of the reduced value and will include the
word “Reduced” in the window title (see Figure 5.15 which shows the Well
Graph for a single kinetic cuvette viewed in a reduced plots format).

Zoom Box

You can enlarge the Well Graph even further by clicking the zoom box in the
upper right-hand corner of the window (the center box of three in the upper
right corner in Windows). Clicking the zoom box once will cause the window
to fill the total display on your monitor; clicking the zoom box again will
return the window to its previous size.

Size Box

Clicking and dragging the size box located in the lower-right corner
(Macintosh) or clicking and dragging the lower right corner of the window
(Windows) allows you to make the Well Graph any size desired.

Printing the Well Graph

You can print the Well Graph window, if desired, by clicking the
button at the bottom left corner of the dialog box.
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If you enlarge the Well Graph to greater than 12 inches, Molecular
Devices does not recommend printing it since the graph will not fit
on an 8.5- by 11-inch page and the printout will be truncated.

Masking Wells or Cuvettes

If you find data in certain wells or cuvettes (outliers) that should be excluded
from the calculations to be performed by data reduction, you can mask these
wells or cuvettes. Select the well(s) or cuvette(s) to be masked and then click
the Mask button in the Plate section or CuvetteSet section tool bar or choose
Mask... from the Plate or CuvetteSet menu. Masked wells/cuvettes are
shown with an overlay of diagonal lines.

The masking function can be used as a “what if?” tool. For example, you
could suppress or enable certain functional groups within the experiment.
Suppose you have included a group blank in the template and want to see the
data with and without the blank. Masking the group blank wells would sup-
press the blanking function; unmasking them would enable it again.

- Plate®{ |ESetup| |E Temp1ate| |ZReduct1’nn| |E Disp1al,|| \El
Plate*1
1 2 3 4 5 3 7 & 9 10 11 12
&|-0.030|-0.0200-0.008 0005 [ 0.019 | 0035 (0052 0071 0092 0116 0142 | 0170 [[Endpoint
B[-0.002 0005|0019 0035 0052 0071 {0092 0116|0142 (0470 0202 0227 [[Lm1 430
Clo01e | 0035 0052 0071 (0092 0116 (0142 0170 0202 L0237 0275|0318 || Autorni=: OFf
Calibrate: On
o 0092 0116 0142 04700202 0237 0275 (0318 03265 0417
E 0142 0170 0202 (0237 0275 0315|0365 0417 0475 | 0.53p |Flate Last Read:
Q52 A TG99
F 0275 0318|0365 04170475 0538 oeod 0006
=
G 0365 (0417 | 0475 0538 | 064 : aad 72 Masked
o
H Wells

w'awelength Combination: ILm1
Lrata Mode: Absorbance
Flate Blank Used L1 =013

= ﬂj CuvetteSet®1 |E Setupl |E Temp1ate| |Z Reductinnl |E Disp1al,|| \El

rnas CuvetteSet+1

A1 AZ (3 \ [kinetic
% Tirne : 5:00
wval: 0z
FReads: |1 Masked
Data: 7A16799 947 AM Data: 7716799 9.54 AM Data: 7716599 958 AM Ll 450 Cuvette
Ref: Mo Reference Ref: Mo Reference Fef: Mo Reference
Lag Tirne: 0:00
W awe length Combination: L1 E?)dp:il:-!eg: 00
[rata Mode: Absorbance 00 Mas: 1

Wmax Ptz 24724

Figure 5.17: Masked Wells in a Plate Section and a CuvetteSet Section

To remove masking from one or more wells, highlight the masked well(s) and
click the Mask button in the Plate section tool bar (toggles masking on and
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off) or choose Mask... from the Plate or CuvetteSet menu again. The diagonal
lines covering those wells (and masking function) will be removed.
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Data Reduction

Raw data received from the MAXline instrument can be displayed in an ana-
lyzed (or reduced) form. The reduction process within SOFTmax PRO is
based on formulas that reduce the raw data to show a single number for each
well or cuvette. Further analysis of this reduced number then takes place in
the Group and Graph sections.

SOFTmax PRO performs calculations hierarchically when reducing the opti-
cal density information collected from the instrument. Calculations in the
Plate section or CuvetteSet section are performed in the order shown below. If
an option has either not been selected in the Instrument Settings dialog box, is
not available for the instrument you are using, or has not been defined in the
template and / or Reduction dialog box, SOFTmax PRO starts/ continues with
the next listed calculation.

Plate Section

1)
2)

3)

4)
5)
6)
7)

With the SPECTRAmax GEMINI or GEMINI XS, start with step
number 4 below (steps 1 through 3 do not apply to this instrument).

Convert OD to %T (and vice versa)

Pre-read plate blank or plate background constant subtraction (or division for
70T)

PathCheck pathlength correction (different equations for OD and %T)—
available with SPECTRAmax PLUS, PLUS?%, 190, and 340PC only

Plate blank subtraction
Wavelength reduction
Kinetic or spectrum reduction

Group blank subtraction

CuvetteSet Section

1)
2)

3)
4)
5)
6)

Convert OD to %T (and vice versa)

Reference is subtracted from the reading (optical density mode) or the read
data is divided by the reference (%T mode—see Caution below)

Template blank subtraction
Wavelength reduction
Kinetic or spectrum reduction

Group blank subtraction

5-24

SOFTmax PRO User’s Manual



@ Chapter 5: Displaying and Analyzing Data

/N\[IXENON] Separate mathematical calculations are used for handling
OD and %T calculations for Pre-read plate blanking, PathCheck, and
Reference because OD calculations are performed on a linear scale,
whereas %T calculations are performed on a logarithmic scale. Other
calculations, however, are not calculated differently by SOFTmax
PRO for absorbance and %T modes. Because of this, Molecular Devices
recommends that %T be used only for raw OD, raw OD with Pre-read plate
blank subtraction, or PathCheck-corrected raw OD readings. Use caution
when using %T on reduced numbers or any readings that apply other
calculations since the data may not accurately reflect proper calcula-
tions.

You can access the Reduction dialog box in several ways: by clicking the
button in the tool bar of the active plate/cuvette section, by
choosing Reduction from the Plate/CuvetteSet menu, or by clicking the
button in the Well Graph display. The appearance of the Reduc-
tion dialog box will be different depending on the type of read mode you
have chosen, and the options you have chosen in the Instrument Settings dia-
log box. Figures 5.18 and 5.19 show the Reduction dialog boxes for a Plate sec-
tion and a CuvetteSet section, respectively, in endpoint, kinetic, and spectrum
modes (both absorbance and fluorescence settings are shown), along with the
default reductions for each of those modes.

SOFTmax PRO User’s Manual 5-25



Chapter 5: Displaying and Analyzing Data

)

Reduction Dialog Boxes Default
. Reductions
Meductan ! Endpoint
v Corgdration Fuduclion
il e
Wiy gt Conban gl
it = U — = Custom
o A B sieplibrkles
P FTrwanstine 'Pathlength
) ]
-
i [T
Vimerbrath Coabisatio Kinetic Custarn
i w Heduclion + L
B Bresen gy gy T v Wrnax
Dl Vg Peindy E + Mrnax (units per sec.)
Tirme to Yrnax
Lt o Pl Onset Time
i 0 FE 1l iates: [ | L Wenis et Fm ) W W raw [E] 1 Time at Minimum
i D _Em el IH'\-' | - Lirdw - Tirne at Maxirmum
Ty plytn bwmi Ti t 142 Maxi
o 1w pebekios [ sdrywigna Him 'BFL b |IREELS | | T ddaciria Wsa e e
Fa BN || I P " ILI Slope
IEI E Area Under Curve
Fudactien Custorn
gy gy i gl
Spectrum Lustom
e p A ILrnt
o ro—y Fazirmurm
Finirurn
o P Wl I"""_! g — ¥ Lambda at Maxirurn
e 0F [eooan | e | E | I r— Larnbda at Minirum
. - Beduclion
o s air e Area Under Curve
g b ik g
T Custarn
e Bt plrta Waad
Hm"rl 1] I LIS I'."C I
Hmmy 1 trd [ ]
Well Scan
Custaorn
= LA
Mokt b axirnLim
| -
Lt
¥ Average
wosry [ Y OTNEEE
AL Custom
' 1 |

Figure 5.18: Reduction Dialog Boxes for Endpoint, Kinetic, Spectrum, and Well Scan
Modes (Plate Section). Boxes in the center are from SPECTRAmax GEMINI or

GEMINI XS.
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Figure 5.19: Reduction Dialog Boxes for Endpoint, Kinetic, and Spectrum Modes
(CuvetteSet Section)

The PathCheck (SPECTRAmax PLUS, PLUS?3, 190, and 340PC only) and pre-
read plate reduction parameter checkboxes will not be displayed in the Plate
section Reduction dialog box unless they have been selected in the Instru-
ment Settings dialog box. Figure 5.20 shows how the Reduction dialog box
looks with the “Use plate blank,” “Use pre-read plate,” “Switch normal and
pre-read,” and “Apply PathCheck” options available.
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Figure 5.20: Example Reduction Dialog Box Showing PathCheck, Pre-Read and Plate
Blank Options

All of the read modes offer one or more predefined choices for reduction. The
predefined reductions are described below under the appropriate read mode
heading. In addition, with any read mode, you can create a custom reduction
formula to better suit your needs. Since all custom reduction formulas are
defined the same way, regardless of read mode, they are described together
after the individual read mode sections.

Wavelength Combination

The default reductions for endpoint readings are !Lm1, [Pathlength,' and
Custom for all MAXline instruments when you read at a single wavelength or
if you choose “1-Ref” (for all instruments except SPECTRAmax and VERSA-
max). The !Pathlength reduction reports the pathlength in each well. With all
SPECTRAmax instruments, additional wavelength combinations become
available depending on the number of wavelengths chosen. For any MAXline
instrument, you can choose Custom and create different reduction formulas.
The wavelength combinations available in the drop-down menu show the
correct format of the formulas that produce these reductions.

PathCheck (SPECTRAmax PLUS, PLUS®*, 190, and 340PC only)

Pathlength correction allows microplate data in endpoint mode read by the
SPECTRAmax PLUS, PLUS?, 190, and 340PC to be normalized to a 1 cm
pathlength. When PathCheck is turned on in the Instrument Settings dialog
box for the plate, “Apply PathCheck” appears in the associated Reduction
dialog box.

1 The !Pathlength option is only applicable 19 Plate or CuvetteSet sections when
using the SPECTRAmax 190, 340PC, PLUS 4, or PLUS; however, the wave-
length reduction display is not instrument-dependent in SOFTmax PRO, so this
choice is always shown, regardless of which instrument is connected or chosen in
the Preferences. Choosing Pathlength with an other instrument or for Cuvette-
Set sections in the SPECTRAmax PLUS or PL &S will cause an error. The Plate
section will not display a reduced number and, consequently, no values will be
reported in the Group section table.
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Kinetic

Wavelength Combination

The default wavelength combination for kinetic readings is !Lm1 and is the
only choice (besides Custom) for all MAXline instruments except the SPEC-
TRAmax and VERSAmax. For the SPECTRAmax, the choices depend on the
number of wavelengths chosen (for example, if you will read at two wave-
lengths, choices default to ILm1 and [Lm?2, along with Custom). With the
VERSAmax, choices depend on whether you are reading the plate at either
one or two wavelengths. For any MAXline instrument, if you do not wish to
use the default reduction, you can choose Custom and create a different
reduction formula.

Kinetic Limits
The Limits settings for the display of kinetic data are MaxOD, MinOD, Lag
Time, and End Time for absorbance instruments, and MaxRFU/RLU, Min-
RFU/RLU, Lag Time, and End Time for the SPECTRAmax GEMINI or GEM-
INI XS.

The display of OD/RFU/RLU values is shown relative to the first
point measured for each well. Negative kinetic values decrease with
time, and limits should be set accordingly (below 0) to view negative
kinetic data.

Limits define the data that will be viewed and included in data reduction,
but do not affect data collection. If you alter a limit to show less data,
you can always display the “hidden” data again by changing the
limit.

MaxOD/MaxRFU/MaxRLU

The limit for the maximum value you wish to report. Any values from the
reading that are above this limit will not be shown and will be excluded from
data reduction. The defaults are 1.0 for OD and 20,000 for RFU/RLU.

The MaxOD/RFU/RLU reduction parameter can be used to exclude the non-
linear portion of the reaction from data analysis. This type of data reduction is
most useful in reactions where the initial portion of the data is linear. You
might also adjust the End Time setting to remove a non-linear portion after a
certain time point in the reaction. Using MaxOD /RFU/RLU allows the use of
the maximum number of linear points to calculate the slope of the line and,
thus, to determine the rate for each well.
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Figure 5.21: Different Reductions of the Same Data Using Different MaxOD Points

Both of the Well Graphs shown above display different reductions of the same
data (these examples use optical density readings). In the figure on the top,
the MaxOD is set to 2.0 for the display of wells B4, C6, and D8. In the figure
on the bottom, the MaxOD has been reset to 0.5.Alternatively, you could leave
the Maximum OD and decrease the number of Vmax Points used to deter-
mine the slope of the line.

5-30

SOFTmax PRO User’s Manual



ﬁ Chapter 5: Displaying and Analyzing Data

MinOD/MinRFU/MinRLU

The limit for the minimum value you wish to report. Any values from the
reading that are under this limit will not be shown and will be excluded from
data reduction. The default is 0 OD/RFU/RLU. To display negative kinetics,
the value should be set below 0 (zero).

Lag Time

Specifies how many initial data points are excluded from the calculation of
Vmax Rate. Lag Time truncates the data used in the calculation. It does not
prevent data from being collected. The kinetic plots will not display the data
collected prior to the set Lag Time. The value for Lag Time can be changed
after the plate is read. The default is 0.

L _
(== =y E =]
I ] = [ ]

Figure 5.22: Different Lag Time Settings

In the figure on the left, well C5 has a lag time: the data is not linear until
approximately 80 seconds after the start of data collection. Thus, the linear
curve fit is not good and the slope of the line does not reflect the maximal rate.
In the figure on the right, a lag time of 80 seconds has been set and the linear
curve fit for both wells is good, allowing the slope of the lines to reflect the
maximal rate in each well. Alternatively, you could leave the Lag Time and
decrease the number of Vmax Points used to determine the slope of the line.
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End Time

This setting specifies the time at which you wish to stop showing data in the
display. Any values occurring after this limit will not be reported in the dis-
play. The default setting is the total assay time. The value for end time may
not be greater than the total assay time.

Absolute Values

This setting causes the plots shown in the data display to be drawn at their
absolute OD or RFU/RLU as opposed to the default (with the box unchecked)
which offsets the first point to the (0,0) coordinate. Enabling Absolute Values
may cause some data points that do not fall within the default limits for the
plots to “disappear” (see Figure 5.23).
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Figure 5.23: Kinetic Reduction with Absolute Values Enabled. Note that the limits in
this example (MinOD=0, MaxOD=0.5) do not allow all of the data to be visible.

To see more data, yet still display absolute values, increase the limits for
MinOD/RFU/RLU and/or MaxOD/RFU/RLU found in the Reduction dia-
log box (Figure 5.24).
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Figure 5.24: Limits in Reduction Dialog Box (OD and RLU shown)

If you increase the MaxOD/RFU/RLU setting to be at least as large as the
largest absorbance/ fluorescence / luminescence value expected, most or all of
the data plots should appear in the data display. In the example shown in Fig-
ure 5.23, if the MaxOD value is increased from 0.5 to 2.0, the plots then appear
as shown in Figure 5.25.
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Figure 5.25: Kinetic Reduction with Absolute Values Enabled and MaxOD Value
Increased
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Kinetic Reduction

Kinetic reductions are applied to the list of numbers (the value at each time-
point) after the wavelength combination formula is applied. Vmax per min
and Vmax per sec reductions are available for all instruments that are capable
of kinetics; the default kinetic reduction for absorbance instruments is Vmax,
and for the SPECTRAmax GEMINI or GEMINI XS, the default kinetic reduc-
tion is Vmax (units per sec). Other reductions available from the pop-up
menu are Time to Vmax, Onset Time, Time at Minimum, Time at Maximum,
Time at 1/2 Maximum, Slope, Area Under Curve, or you can choose Custom
and then create a different reduction formula.

Vmax

The maximum slope of the kinetic display of optical density (for absorbance
instruments) or relative fluorescence/luminescence units (for SPECTRAmax
GEMINI or GEMINI XS) versus time. The default value displayed is in milli-
optical density units per minute (mOD/min) for absorbance instruments; for
the SPECTRAmax GEMINI or GEMINI XS, the default value displayed is in
units/second, where units are relative fluorescence units (RFU) or relative
luminescence units (RLU). The rate is calculated with the use of Vmax Points
(see below) which determines the number of contiguous points over which
Vmax is calculated. The number of Vmax Points defaults to the maximum
taken during the reading; you can change this number in the Reduction dia-
log box if desired.

Vmax = Vmax/sec ¢ 60,000

A linear regression is performed to determine the slope of the line using the
equation:

y=m*X+B
where m is the slope of the line.

The reaction rate is reported in milliOD /min (color change in milliOD per

minute of reaction time) for absorbance instruments, or in units/sec for the
SPECTRAmax GEMINI or GEMINI XS.

Vmax Points

This setting defines the maximum size of the line segment used to determine
the slope of the line used in calculating the rate of the reaction. The default is
the total number of points taken in the reading, with the data normalized to a
starting point of 0,0 (as opposed to starting from the optical density of the first
time point). The first slope is calculated for a line drawn beginning at the first
reading as defined by Lag Time (described below) and ending at a total num-
ber of readings equal to the Vmax Points setting. The second and any subse-
quent slopes are calculated beginning at the second time point and ending at
a total number of readings equal to Vmax Points. The steepest slope is
reported as Vmax Rate. If the data plot displays fewer time points (data
points) than the number of time points chosen for Vmax Points, then all of the
time points will be used to determine the slope of the data.
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Table 5.1: Using Vmax Points (Example)

Well 1 Well 2 Well 3

Time points visible in 25 10 2
the well (data plot)

Number of Points Used for Data Analysis:

Vmax Points set to 25/25 25 10 2
(default)
Vmax Points set to 5/25 | Overlapping | Overlapping 2
5-point line 5-point line
segments* segments*

* SOFTmax PRO will perform a linear regression on as many overlapping
5-point line segments as possible in the analysis window. The slope will be
determined for each line segment and then the steepest slope will be reported
as the reaction rate. Thus, in well 2 of the example in Table 5.1, above, the
slope will be determined for line segments consisting of time points 1 to 5,
2t06,3t07,4t08,5t09, and 6 to 10, and then the slope of the line segment
with the steepest slope will be reported as the Vmax Rate.

The progressive slope calculations are repeated until the last included data
point is reached (as defined by the End Time or MaxOD /MaxRFU / MaxRLU
— see below). The maximum positive or negative slope is reported as Vmax
(mOD/min, RFU/sec, or RLU/sec). Vmax Points can be set from 2 to the total
number of points in the curve. The number of Vmax Points can be set before
the plate is read and can be changed after the plate is read. The data display
will update automatically each time. The Vmax Points setting does not affect
data collection.

The height of the Y axis in the raw data plots or plate display is con-
trolled using MinOD /RFU/RLU and MaxOD/RFU/RLU. The
default settings are:

MinOD/RFU/RLU =0

MaxOD =1.0 MaxRFU/RLU = 20,000

The width of the X-axis in the raw data plots or plate display is con-
trolled using Lag Time and End Time. If either the MaxOD or End
Time setting excludes points such that a total number of readings
equal to Vmax Points cannot be used, then the maximum included
points will be used.

Time to Vmax

This is an alternative method for analyzing non-linear kinetic reactions which
reports the elapsed time until the maximum reaction rate is reached, rather
than reporting the maximum rate itself. Used in conjunction with Vmax
Points, Time to Vmax is the time to the midpoint of the line defined by Vmax
Points and used to calculate Vmax. This elapsed time data is useful for appli-
cations including coagulation chemistry where the changing concentration of
the reagents does not change Vmax, but rather will change the time at which
the reaction reaches the maximum rate.
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Onset Time

This is another method for analyzing non-linear kinetic reactions. Onset Time
reports the time required for a kinetic reaction to change by a specified optical
density (onset OD or RFU/RLU above the initial OD/RFU/RLU reading for
the well). This elapsed time data is useful for cascade reactions including clot
formation (endotoxin testing, for example) and clot lysis applications where
the change in reagent concentration does not affect the maximum optical den-
sity change but changes the time required for the reaction to reach comple-
tion.

Time at Minimum

This setting reports the time at the minimum OD, %T, RFU, or RLU that falls
within the reduction limits.

Time at Maximum

This setting reports the time at the maximum OD, %T, RFU, or RLU that falls
within the reduction limits.

Time at 1/2 Maximum

This setting reports the time at the half of the maximum OD, %T, RFU, or
RLU that falls within the reduction limits. To calculate this reduction, SOFT-
max PRO first determines the kinetic point (within the reduction limits) that
has the maximum signal level (OD, %T, RFU, or RLU). It then scans the
kinetic plot from left to right until it finds two points having signals that
bracket half of that value. A linear interpolation between these two points is
used to estimate the Time at 1/2 Maximum.

Slope

This setting determines the slope of the combined plot (i.e., the slope of the
line using linear regression after the wavelength combination reduction). This
setting uses all visible timepoints in the reduction window. Slope is the same
as Vmax Rate when Vmax Rate is set to the same number of points as the run
(i.e., the default). Slope is not the same as Vmax Rate if you have modified the
Vmax Points.

Area Under Curve

This reduction estimates the area under the curve as defined by the data plots
in wells and cuvettes (within the reduction limits). The data plots are treated
as a series of trapezoids with vertices at successive data points and at the X-
axis coordinates of the data points. The areas defined by each of the trape-
zoids are then computed and summed.
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Spectrum (SPECTRAmax Instruments Only)

Spectrum Limits

The Limits settings for the display of spectrum data are MaxOD /RFU/RLU,
MinOD/RFU/RLU, Starting Wavelength in nm, and Ending Wavelength in nm.

The display of values is shown relative to the first point measured
for each well. Limits define the data that will be viewed and included in
data reduction, but do not affect data collection. If you alter a limit to
show less data, you can always display the “hidden” data again by
changing the limit.

MinOD/MinRFU/MinRLU

The limit for the minimum value you wish to report. Any values from the
reading that are under this limit will not be shown and will be excluded from
data reduction. The default is 0 OD/RFU/RLU.

MaxOD/MaxRFU/MaxRLU

The limit for the maximum value you wish to report. Any values from the
reading that are above this limit will not be shown and will be excluded from
data reduction. The default is 1.0 OD for absorbance; the default for the
SPECTRAmax GEMINI or GEMINI XS is 20,000 RFU/RLU.

Start (Wavelength) nm

Specifies the limit for the minimum wavelength setting you wish to report.
Any values from the reading that are under this limit will not be shown and
will be excluded from data reduction.

End (Wavelength) nm

Specifies the limit for the maximum wavelength setting you wish to report.
Any values from the reading that are above this limit will not be shown and
will be excluded from data reduction.

IN[OJ¥] The settings for the Start and End wavelength settings cannot be
below the lowest wavelength or above the highest wavelength
entered in the Instrument Settings for the spectrum reading.

Spectrum Reduction

The spectrum reduction formula is applied to the list of numbers in each well
(values at each wavelength) after the wavelength combination formula is
applied. The default reduction for spectrum readings is Lambda at Maxi-
mum. You can choose Lambda at Minimum, Maximum, Minimum, or Area
Under Curve instead from the pop-up menu or you can choose Custom and
create a different reduction formula.

Maximum

Reports the maximum absorbance (optical density), percent transmittance
(%T), relative fluorescence, or relative luminescence (within reduction param-
eters of MinOD/RFU/RLU and MaxOD/RFU/RLU).
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Minimum
Reports the minimum absorbance (optical density), percent transmittance

(%T), relative fluorescence, or relative luminescence (within reduction param-
eters of MinOD/RFU/RLU and MaxOD/RFU/RLU).

Lambda at Maximum

Reports the wavelength at which maximum absorbance (optical density), per-
cent transmittance (%7T), relative fluorescence, or relative luminescence is
achieved (within reduction parameters of MinOD /RFU/RLU and
MaxOD/RFU/RLU).

Lambda at Minimum

Reports the wavelength of minimum absorbance (optical density), percent
transmittance (%T), relative fluorescence, or relative luminescence is achieved
(within reduction parameters of MinOD /RFU/RLU and
MaxOD/RFU/RLU).

Area Under Curve

This reduction estimates the area under the curve as defined by the data plots
in wells and cuvettes (within the reduction limits). The data plots are treated
as a series of trapezoids with vertices at successive data points and at the X-
axis coordinates of the data points. The areas defined by each of the trape-
zoids are then computed and summed.

Data Mode (% Transmittance/Absorbance)

For all read modes (except with the SPECTRAmax GEMINI or GEMINI XS),
you can choose whether to view data as % Transmittance or Absorbance (OD).
As with all reduction or display options, these choices do not affect the raw
data acquired from the instrument but rather only how it is shown in SOFT-
max PRO. If %T is chosen, all values including raw data are displayed in %T.

AN\ IS When the data mode is switched from %T to Absorbance or
vice versa, SOFTmax PRO recalculates all of the values based upon
the new data mode. Separate mathematical calculations are used for
handling OD and %T calculations for Pre-read plate blanking, and
PathCheck because OD calculations are performed on a linear scale,
whereas %T calculations are performed on a logarithmic scale. How-
ever, other calculations are not calculated differently by SOFTmax
PRO for absorbance and %T modes. Therefore, switching from %T to
Absorbance or vice versa is not recommended. Additionally, Molecular
Devices recommends that %T be used only for raw OD, raw OD with Pre-
read plate blank subtraction, or PathCheck-corrected raw OD readings. Use
caution when using %T on reduced numbers or any readings that
apply other calculations since the data may not accurately reflect
proper calculations.

If you switch from one mode to the other, note that settings for the
two modes are not “linked”—settings chosen for one mode are not
reflected if you switch to the other mode. For example, if data from a
spectral scan is displayed with a MinOD of 0 and a MaxOD of 1
(absorbance), and you then switch to % Transmittance and change the
limits to 0 and 50%, respectively, switching back to absorbance will
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not change the limits set previously (the Min- and MaxOD limits will
still be 0 and 1).

Well Scan (SPECTRAmax GEMINI Series Only)

Wavelength Combination

The default wavelength combination for well scan readings is !Lm1 and is the

only choice besides Custom which can be used to create a different reduction
formula.

Well Scan Reduction

Choices are Maximum, Minimum, Average (default), and Custom. Average
provides the average value for all points in the well scan.

Custom Reduction Formulas

If the predefined reduction formulas do not meet your needs, you can create
one or more different reduction formulas for any or all read modes (endpoint,
kinetic, spectrum, or well scan). Choosing “Custom” from any of the menus
or dialog boxes causes a Formula button to appear (an example of this button
in an endpoint Reduction dialog box is shown in Figure 5.26). Custom reduc-
tion formulas may contain other operators and terms in addition to wave-

lengths.
Reduction
----- wavelength Cornbination
L
..... Data Made e -
ata ode B Usze plate blank
Q Absorbance — Formula
() ETransmittance
Button

()

Figure 5.26: “Custom” Selected Showing Formula Button (Endpoint)

Clicking the Formula button opens the Calculation dialog box in which you
can name and define a new reduction formula.

Calculation

Formula:|!'Lm1

[Accept] [Cancel] H 0K ]|

Figure 5.27: Wavelength Calculation Dialog Box (Endpoint)
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Examples of some formulas that might be used when combining multiple

wavelengths in the Calculation dialog box are given in Table 5.2.

Table 5.2: Wavelength Reduction Formula Examples

22 3A 42t06A
ILm1 + 'Lm2 ILm1 + !Lm2 + !Lm3 ILm1 + !Lm2 + ... + ILmn
ILm1 - ILm2 ('Lm1 - Lm3) / ('Lm2 - ('Lm1 - 'Lm6) /(ILm2 - 'Lm5) /
ILm3) ('Lm3 - 'Lm4)
ILm1 / 'Lm2 ILm1 / !Lm3 ILm1 / 'Lmn
ILm1 * ILm2 ILm1 * ILm3 ILm1 * ILmn

Log10('Lm1/!Lm2)

Log10('Lm1/!Lm3)

Logl0('Lm1/!Lmn)

IPathlength

!Pathlength

IPathlength

ILmx/ constant

For example, Lm1/1.44 for quantitating a polyclonal antibody by
measuring the absorbance at A280 in a SPECTRAmax PLUS or
PLUS3#* with PathCheck on.

Average(lallvalues)

This formula will average together the optical densities for
multiple readings at the same wavelength (for example, if you
read the well six times at 280 nm).

Min('allvalues)

This formula will report the minimum OD recorded for
multiple wavelength readings in each well.

Max(!allvalues)

This formula will report the maximum OD recorded for
multiple wavelength readings in each well.

If('Lmz<A,makeerr(118),if('L
mx>B,makeerr(117),!Lm1)))

This formula will report “low” for any well with an OD less than A,
“high” for any OD greater than B, and the OD of any well that
lies between A and B.

INOJ¥H For Emax, Vmax, UVmax, or THERMOmax instruments, the choice

available for reading at two wavelengths is designated “1-Ref.” While
the instrument performs a reading at the two wavelengths you desig-
nate (one for the measurement and one for the reference), data
regarding these individual wavelength readings is automatically
reduced to a single value in the data display: the value obtained from
the reading at the reference wavelength is subtracted from the read-
ing at the measurement wavelength and only the resulting value is
displayed. When you choose 1-Ref, you cannot view the data associ-
ated with the readings at the individual measurement or reference
wavelengths.
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Custom reduction formulas utilizing mathematical operators or terms can be
used to obtain specific types of data. Table 5.3 provides some examples of
such formulas for kinetic and spectrum readings.

Table 5.3: Kinetic and Spectrum Reduction Formula Examples

Kinetic
Vmaxcorr(!combinedplot, Reports Vmax correlation coefficient for plots in all 96 wells.
lvmaxpoints,!readinterval)
Vmax(Delta(!combinedplot), Will report the Vmax Rate of the delta between each time point.

lvmaxpoints,!readinterval)

Spectrum or Kinetic

Nthitem('Lm1,X) Will report the optical density at item X in the list of readings.
For example, if you have a kinetic run with 20 time points and
Xis 10, it will report the OD of the 10th time point. Similarly, if
you have a spectral scan with 20 measurements and X is 10,
it will report the OD of the 10th wavelength measured.

Alist of accessors and operators that may be used in custom reduction formu-
las can be found at the end of this chapter. For a full discussion of custom for-
mulas, see the Formula Reference Guide.

When you finish your entry in the Calculation dialog box and click [ OK]], the
formula you have entered then appears to the right of the word “Custom”
and becomes the default selection for the Custom option. You may subse-
quently edit this formula or enter a new one by clicking the Formula button
again.

Recalculation Options

By default, SOFTmax PRO performs continuous recalculation of the data
when you read plates, create or change formulas, and so on. At certain times,
it would be useful to disable the recalculation feature so that you can make
alterations to the experiment without waiting for individual recalculations to
be completed. Two commands are available in the Edit menu that allow you
to modify the way in which SOFTmax PRO performs recalculation:

Suspend Recalculation and Recalculate Now (38 =; CTRL+=).

Choosing Suspend Recalculation disables the automatic recalculation feature
of the program and places a checkmark to the left of the command in the
menu to indicate that it has been selected. While this function is enabled, no
recalculation will occur, regardless of what you may change, add, or delete
from the experiment. This is especially useful when creating or changing col-
umn formulas within Group sections, for example, as it can speed up the pro-
cess greatly.

When recalculation has been suspended, you may wish to see the results of
the changes you have made but may still not wish to enable continuous recal-
culation. Choosing Recalculate Now (3£ =; CTRL+=) from the Edit menu will
cause SOFTmax PRO to examine all elements of the experiment and perform
complete recalculation of the data. Choosing this command does not enable
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continuous recalculation but simply causes the program to perform recalcula-
tion once.

To return to continuous recalculation, choose Suspend Recalculation again.
The checkmark next to the command will disappear, indicating that the
function is no longer in use.

IN(OJ¥# Recalculate Now (3 =; CTRL+=) can be used to see intermediate
results during long kinetic readings. At any time, you can choose
Suspend Recalculation to delay calculations until a later time.

Displaying Data in Group, Graph, and Notes Sections

Group Sections

The manner in which data is displayed in a Group section depends on the
type of reading that was performed (endpoint, kinetic, spectrum, or well
scan), but can be customized by choices made in the data display, reduction
settings, and the Edit menu.

* Resizing/hiding columns

¢ Adding/deleting columns

* Showing/editing column formulas
¢ Adding/editing summaries

¢ Changing text style

Default displays for Group sections are shown automatically unless you
choose a different display option.

The particular font to be used in a Group section table, as well as its size and
style, can be changed by first selecting one or more columns in the Group sec-
tion table and then choosing the Text command from the Edit menu and mak-
ing the desired choices from the dialog box that appears.

Settings from the Plate/CuvetteSet Section Affect Data Display in
Group Section Tables

Reduction options in the Plate/CuvetteSet section allow you to display the
raw data received from the MAXline instrument in a reduced (analyzed)
form. Which reduction options are available depend on the read mode used
and reduction settings chosen. Reduced number from the Plate/CuvetteSet
section is displayed in the Values column of the Group section tables by
default.

Reduction settings do not affect the raw data but simply cause it to be dis-
played differently. You can change reduction settings without affecting the
raw data from the plate or cuvette reading in any way.

Custom reduction formulas require the use of accessors and operators that
are understood by SOFTmax PRO. A list of these accessors and operators is
given at the end of this chapter.
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Resizing and Hiding Columns

Divider being
dragged to the
left

The columns in a Group section can be resized in several ways. One of the
simplest is to drag the line dividing the columns to another position (moving
it horizontally). When you point to a line between columns, the cursor
changes to a double arrow with a vertical line through it, showing that it is
ready to move left or right (see Figure 5.28).

b Dﬂ Standards

ndards {pg/mi) Double-headed
Sample Concentra(ion alues | MeanMalue | Std.Dev. | CVE arrow cursor

Sta0i 1.80 |47
L
Sta02 0.500 |EF
B4
Sta03 0.250 |C3
c4
Sta04 0125 |DF
b4
Sta0s 0.063 |E3
E4

Srnallest standard value:

Largest standard walue:

Figure 5.28: Cursor Positioned on a Line between Columns

Reducing Column Size and Hiding Columns

You can reduce a column to a size smaller than the width of its title, in which
case the title will not be completely visible. You can also hide a column by
reducing its size completely (drag one edge of the column on top of the other)
or by selecting that column and choosing Hide from the Group menu.

If you hide a column in this way and then wish to view it again, use
the Show All command in the Group menu. All columns that were
hidden will again be visible. There is no way to show only one hidden
column.

Enlarging Column Size

You can enlarge the width of columns to any size. Increasing the size of col-
umns may make the width of the Group section increase beyond the page
width boundary. If this occurs, the columns will “disappear” off the edge of
the screen but are really still there. To bring these columns back into view,
reduce the width of the columns that are still visible until the others reappear.

Standards (pg/sml)

Sample Enncentr’atid-n 'w'e{lls Yalues | MeanWale | StdDey.
StalbH— 00| &
&
Stal2 0.570 |BZ
Ed
S5talD3 0250 |CF
E Cd
[nt 5 u I | N L W]~

Figure 5.29: Dragging a Column Divider Line
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IN[OJN If the width of a section extends beyond the page width boundary,
y pag Y
the portion that is not visible will not be printed.

To size two or more columns to the same width, highlight those columns and
then drag one of the dividing lines to the desired width. The width of all high-
lighted columns will be sized the same as the column to the left of the divid-
ing line you are moving.

Columns can also be resized to the minimum amount of space required by
choosing Autosize from the Group menu. By highlighting the entire table or
individual columns and then choosing Autosize, the amount of space each
column requires will be reduced to the minimum size required by the largest
piece of text in that column.

Double-clicking the line dividing two columns causes the single column to
the left of the divider to be sized according to the largest amount of text in
that column.

Showing and Editing Existing Column Formulas

When group sections are first created, the formulas used to calculate the data
are not displayed.

These formulas can be shown (until you choose to hide them again) by mak-
ing a Group section active and then choosing Show Formulas from the Group
menu. (Note that the command in the menu changes to Hide Formulas after
they are shown.)

Create Column
Create Summary

Edit Column
Edit Summary

Autosize
Hide 3#H
Hide Replicates
Show All
Show Formulas<—— Show Formulas Command

Group Settings...
MNew Window

Figure 5.30: The “Show Formulas” Command in the Group Menu

Choosing this option causes an additional row to appear (beneath the head-
ing for each column) which shows the formula used to calculate the data in
each column. To see formulas briefly, hold down the shift and control (Ctrl)
keys.
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o Djj Standards EI EI
Standards {(mg/m1l)
Sample | Concentration |'wWells | Values | MeanYalue | StdDew. | CVER
Formulas —4PHisample| Concentration | Bwelll] wellvall Average(Yalul StdeviWal] CviYal
StaD1 0.000 | B1 0.1zz2 0.233 o104 | 41.2
BZ 0135
[ 0.149
cz 0165
=3 0.1az
bz 0201
E1 0.222
E2 0.2464
Fi 0.272
Fz2 0.z00
Gi 0.zz2
Gz 0367
H1 0406
Hz 0.445
Srnallest standard value : Min(Mean'alue) : 0.253
Latgest standard value : Max(MeanYalue) | 0253

Figure 5.31: Formulas Shown in Group Columns

Modifying Column Formulas

To modify the formula for an existing column, double-click the column or
click the column once and then click the formula button in the section tool bar.
The dialog box associated with the column formula will open, allowing you
to edit the formula (and the name) associated with the column.

Create Summary Button

Create Column Button Formula Button

IR

Standards {mg/smil)}

~ Djj Standards MeanMalue : dveragelValues)

Sample | Concentration |Wells | Walues | MeanMalue | Std.Dew. | CVE
15ample| Concentration | Mwellll Pwellvall Averageftalud Stdew(Val]Cwial
StaD1 0.000 B 012z 0.253 o104 | 412

EZ 01335

C1 0.149

cz 0185

L1 013z

[mhes 0.2

E1 0223

EZ 0.24&

F1 0272

F2 0300

G1 0332

G2 0367

H1 0406

Hz2 0.443

Smallest standard value : Min(Meantalue) : 0253
Largest standard walue : Max(Mean¥alue) : 0252

Figure 5.32: Formula Button Activated and Column Formulas Shown

Information about the accessors and operators that can be used in column for-
mulas can be found at the end of this chapter. For a complete discussion, see
the accompanying Formula Reference Guide.
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Adding Columns

You can add a new column to a Group section by clicking the Create Column
button in the Group tool bar or by choosing Create Column from the Group
menu which will open the Column Formula dialog box.

Calculation

Nome:[CorF6 ]

Formula:|

Decimal Places: E

[Hccept} [Canl:el] [[ 0K ]]

Figure 5.33: Column Formula Dialog Box

In the Column Formula dialog box, you can change the name of the new col-
umn (from the default which simply lists the column by number) to reflect the
data that it will contain.

If no existing column is selected when you click the Create Column button,
the new column will be created to the right of all existing ones. If you select
(highlight) a column and then add a new column, it will be positioned to the
right of the one you selected. If the table is currently as wide as the sheet of
paper specified in Page Setup when a new column is added, the columns will
“disappear” off the right side of the window but are still there. To bring these
columns back into view, resize visible columns smaller.

New columns can contain references to other columns, both in the current
section or in a different one within the same experiment. For example, if you
wanted to subtract the mean values in one group from those in another, you
could create a new column (in either group) to do this. If the two groups were
named “Group 1” and “Group 2,” for example, and both groups contained a
column entitled “Mean,” you could create a column within “Group 1” that
would subtract the mean values in “Group 2” from those in “Group 1.”

The column formula needed to do this would be:

Mean-Mean@Group2

Numerous possibilities exist for creating and editing column formulas to dis-
play the data you desire. A list of operators that can be used in formulas
within SOFTmax PRO is given at the end of this chapter. For a complete dis-
cussion of formulas and operators, see the accompanying Formula Reference
Guide.

IN[OJ¥] To delete a column, highlight it and press the Delete key or choose
Cut from the Edit menu.
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Adding or Editing a Summary in a Group Section

To add a summary at the bottom of a Group section, click the Create Sum-
mary button in the tool bar or choose Create Summary from the Group menu.
The Calculation dialog box will appear, allowing you to change the name of
the summary or hide the name, if desired, as well as to enter a description of
the summary and to create a formula for it (including the number of decimal
places for the result, if appropriate). Double-clicking an existing summary
causes the same dialog box to appear, allowing you to modify summary infor-
mation.

Calculation

Name:[Summarg#1 ] Hide Name

I]escriptiun:| |

Formula:|

Decimal Places:

[Fll:l:ept] [Cancel] [[ 0K }]

Figure 5.34: Calculation Dialog Box

Information entered in this dialog box will be placed at the bottom of the
Group section as follows:

Name = Description =~ Formula Result

You can click the checkbox next to Hide Name which will change the way the
summary appears to show:

Description  Formula Result

IN[OJ¥F] The name assigned to a summary is important since you can refer-
ence the summary by name in other formulas (building one upon
another). The summary name can be referenced even if it is hidden.

If you wish to see the formulas associated with summaries without calling up
the Calculation dialog box for each one, you can choose Show Formulas from
the Group menu. To see these formulas only briefly, hold down the shift and
control (Ctrl) keys while that Group section is active. The summaries will
“expand” to show the complete formula along with the title. They will
resume their previous appearance when you release the option key.

Summaries in Group sections can be moved horizontally, if desired, by drag-
ging them left or right. When you position the pointer over a Group sum-
mary, the cursor changes to show a double-headed horizontal arrow. Clicking
once highlights the summary; dragging and then releasing the summary
leaves it in the position where the mouse button was released.

To have summaries line up with particular columns in the Group, hold down
the control (Ctrl) key while dragging the summary. When you release the con-
trol (Ctrl) key, the summary will “snap back” so that it begins flush to the left
side of the column under which it was released. Each summary can be posi-
tioned in a different place in the Group section, if desired.
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IN[OJ¥F] To delete a summary, highlight it and press the Delete key or choose
Cut from the Edit menu. A summary can also be copied or cut and
then pasted in a different location.

You can also change the format of the text in Group section columns and/or
summaries. By selecting the column or summary and then choosing Edit and
then Text Style (Ctrl+T), you can change the font, size, and/or style of the
text.

Notes Sections

The Notes section allows you to enter text describing the experiment and one
or more summary lines that contain formulas. To create a summary, click the
Create Summary button in the tool bar or choose Create Summary... from the
Notes menu.

The Calculation dialog box that appears (see Figure 5.34) allows you to enter
a description of the summary, accept the default title for the summary, change
it, or hide it, and to enter a formula (including the number of decimal places
the reduction should show, if appropriate). Detailed information regarding
operators and accessors can be found at the end of this chapter.

If you wish to see the formulas associated with the summaries without calling
up the Calculation dialog box for each one, you can choose Show Formulas
from the Notes menu. To see these formulas only briefly, hold down the shift
and control (Ctrl) keys while that Notes section is active. The summaries will
“expand” to show the complete formula along with the other summary infor-
mation. They will resume their previous appearance when you release the
option key.

Graph Section

The Plot#X Dialog Box

Whenever you create a new Graph section or add a plot to an existing graph,
the Plot#X dialog box opens automatically (“X” starts with “1” and incre-
ments each time a new plot is added to a Graph section). In this dialog box,
you can rename the plot, assign specific information to be plotted on the X-
and Y- axes, and choose which icon and color will be used. If you rename the
plot, the title of the dialog box will change to show the new plot name.

All groups that have been created or assigned within the file are listed on the
left side of the “Source:” field in the Plot#X dialog box. The first group in the
file is automatically selected. Other groups can be selected by highlighting
them. When a group is selected, the pull-down menus in the X-axis and Y-axis
subfields change to show the group columns that are available for graphing.
Group columns can be assigned for both the values to be plotted and any
error bars to be included for both axes.

Summaries and user-defined formulas can also be graphed. Pushing the
button for either the X-axis or Y-axis opens a dialog box which allows you to
enter formulas. To plot a summary, enter the summary name in this dialog
box. Formulas can be plotted for comparison with other data. For example, if
the data is assumed to follow a specific model, the model formula can be
entered as a plot and then the data can be chosen for another plot within the
same graph. You can also use this feature to plot kinetic or spectrum data in
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Graph sections. For example, to plot kinetic data from well A1 in a Graph sec-
tion, you can enter the formula !A1Lm1 for the Y-Axis and the !TimeRun

accessor for the X-axis. The entered formulas are also shown in the “Source:”
field of this dialog box.

The size, color, and style of the icon used for a plot can be selected on the right
side of this dialog box. Four sizes, nine colors, and nine styles are available
from drop-down menus.

The Graph Options Dialog Box

The Graph Options dialog box allows you to change the name of the Graph
section, change the height of a graph, select the type of graph to be displayed,
change the fonts used on the title, legend, and axes, access the Plot#X dialog
box for editing plots, entering new plots, and/or to delete plots. This dialog
box is opened after pressing in the Plot#X dialog box when a new
Graph section is being created. This dialog can also be accessed by pressing
the Graph Options button [5] on the Graph section toolbar or by choosing
Graph Options from the Graph menu.

Scatter plots, cluster bar charts and stack bar charts can be created. Error bars
can be used with all graph types. You can also choose whether to connect the
points and/ or plot the symbols in the graph.

In the “Plots:” field of this dialog box, each of the plots that have been created
for this Graph section are listed. Choosing any of these plots provides an indi-
cation of the data to be used for the X- and Y- axis data points and error bars
on the right side of this field. Plots can be deleted by highlighting the plot
name and clicking the button. Clicking on the button opens
the Plot#X dialog box, allowing you to create a new plot for the graph. Exist-
ing plots can be edited by highlighting the plot name and clicking on the
button which opens the Plot#X dialog box containing all the informa-
tion for the selected plot.

When creating a new Graph section, the Graph Options dialog box opens
after pressing either [OK | or[ Cancel | in the Plot#X dialog. The new Graph
section is not created, however, until you press in the Graph Options
dialog box.
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Name of the plot
(you can change this)

Chart options box

Delete... [plot] button—
New... [plot] button —
Edit... [plot] button—]

Plot name and symbol /
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itle: |Standard Curwve | Height:
ype: —Fonts -

|_Fonts options
box

= @ Scatter Title: Sample Text =
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Ll O stackbar Legend:
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error bar
|| v-Errors: Mo Erro description
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Figure 5.35: Graph Options Dialog Box

Creating Multiple Plots

1)

SOFTmax PRO makes it possible to create multiple plots within a simple
graph. Each plot will represent data from a group that has been created in the
Template Editor or data from a summary or custom formula. You may plot
data from any group or from several groups on a graph, even if the groups are
in separate experiments. It is possible, for example, to plot multiple dilution
series of an unknown, to graph together a series of patient samples, or to plot
several controls that are run over time against one another.

Following is a summary of the steps required to create multiple plots within a
single graph, after which is an example that provides more detail.

Multiple Plots Step Summary

¢ Create all required groups in the Template Editor.
¢ Read the microplate or cuvette to obtain data.

¢ Create a graph section.

¢ Add plots to the graph and choose the group and the X and Y values to be
shown for each plot.

Example of Creating Multiple Plots

This example shows how three groups, all of which are Standards, were plot-
ted on the same graph.

Groups are created in the Template Editor. For this example, four groups are
created: three for standards (Standard1, Standard2, and Standard3) and one
for Unknowns (Unknown1).
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Experiments#1: Plate#1

s sample: ka1 ]
ear

1 2 z 4 =] ) ¥ 2 2 10 i1 12
Standardil
Al 5ta0l | Sta02 | 51203 | Sta0d | 5ta05 | Stadé

Standard2
C| Stadi | Sta02 | S1a03 | Sta0d | 51a05 | StaDs

Standard3s
FI Sta0i | Sta02 | 51203 | Sta0d | S1a05 | Stale
Unknownl
G| Unki01 | Unko2 | UnkD3 | UnkOd | Unk0DS | UnkDé

H| Unki01 | Unko2 | Unk03 | Unkod | Unk0S | UnkDg

Figure 5.36: Standards and Unknowns Groups Created

2) The associated Group sections are created using the Standards column format
which, by default, generates columns for concentration and optical density
values. The example below shows the Group section for Standard?.

oo Djj Standard2 EI

Standard? (pg/fml)

Sample | Concentration |Wells | Walues | MeanMalue | Std.Dewv. | CVE
Stali 1.000 |C1 420.000 420.000 0.000 0.0
S5taD2 0.500 |C2 410.000 410.000 0.000 0.0
S5ta03 0.250 |CZ 410.000 410.000 0.000 0.0
S5tan4 0.125 |[C4 410.000 410.000 0.000 0.0
5ta05 0063 |C5 410.000 410.000 0.000 0.0
S5tad6 0.031 |C& 410.000 410.000 0.000 0.0

Srnallest standard walue : 410000
Largest standard walue: 420000

Figure 5.37: Standard2 Group Section

3) Anew Graph section is created by selecting New Graph from the Experiment
menu. This causes the Plots dialog box to open automatically. The default
name for the first plot, “Plot#1,” is then changed (by typing a new name over
it) to “Standard #1.” Clicking [OK] opens the Graph Options dialog box which
allows you to choose the graph type, modify the fonts used for the graph, and
so on. Choices should be made as follows: Standard1 for the group to be plot-
ted, the concentration of Standard1 for the X-axis, and values of Standard1 for
the Y-axis. No error bars are added.
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Graph Options
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Figure 5.38: Graph Options Dialog Box with Plot Name Changed to “Standard#1”

A second plot is added to this graph by clicking the button in the
Graph Options dialog box. After clicking [ New ], a dialog labeled Plot #2 is
opened. The second plot name defaults to “Plot#1,” which now shows
beneath the first plot. Change this second plot name to “Standard#2,” choose
Standard? for the group, and change the X- and Y-axes to show concentration

4)

and values, respectively, for Standard2.
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(] ]
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arorn:  PoBrrar

) o)

Figure 5.39: Graph Options Dialog Box with Second Plot Added for Standard#2

5) This process is repeated for a third plot, labeled “Standard #3.”
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6) Now that all plots information is complete, clicking in the Graph
Option dialog box will close it, and the resulting graph will show the three
plots created.

= [Z] Graphi2 Fit: [ Log-Logit | EI
Graph#2
0.93 =
—
Bws: Wy
0.83 o
-
In;
073
m]

063 a
- B =N
B 053 i

i B N
]
0.43 5 T S =
0 T | NI TP I rreekl AR
U‘HHC_ 1 T 1 I
0.23 T Biwmeo
: T i
Ll ]
013 ¥
0.001 0.01 0.1 1 10 100 1000
Concentration
y=(ADMOT+(C) BRI A =] C D Rr2

& Plot#! (Standards?: Concentration vs Meanalue) 0416 0.434 0.EE3 0135 0.497a
A Plot#3 (Standards3: Concentration s Mean'alue) 062 0.434 0.EE3 0.206 0873
O Plot#2 (Standards?: Concentration ws Mean'alue) 0925 0.434 0.EE2 0.305 04973

Figure 5.40: Graph Displaying Three Standards Plots

You can add as many plots to a graph as you wish, and these can be of the
same or different types of groups. If you create a graph and later wish to add
one or more plots to it, simply click the[ Graph Options | button on the
Graph section tool bar and then click the button. This will cause the
Plots dialog box to reappear, allowing you to add or modify the plot informa-
tion.
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)

Error Bars

When data is displayed as a scatter or bar graph, you can choose to display
error bars for the plot of the data for the X- and/or Y-axis. Error bars are lines
that extend beyond a plotted value in either or both directions and graphi-
cally represent some amount of error in plotted data.

= ] s [ i [

[T

=

Error Bars
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Figure 5.41: Plot Showing Error Bars

Choices for displaying error bars relative to a particular axis are the same as
those available for displaying data on that axis: any column from that group
that contains numerical information (not columns with text). To display error
bars, click and hold the box next to “Error Bars” in the Plot#X dialog and drag
to select one of the choices in the menu. To disable error bars, choose “No

Error” for the X- and/or Y-axis.

Error bars show both positive and negative error. Depending on the range set-
tings for the graph, portions of the error bars may not be visible.

Curve Fitting

When you first create a graph of the data, it does
it. The graph might appear something like this:
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Figure 5.42: Graph with No Fit
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You can fit any plot to one of nine curve-fitting algorithms: Linear, Semi-Log,
Log-Log, Quadratic, 4-Parameter (logistic), Log-Logit, Point-to-Point, Expo-
nential, and Cubic Spline. These selections are shown in the Fits pop-up menu
in the Graph section toolbar (click on the box next to “Fit”).

Typically, a standard curve refers to the curve fitted to the plot of concentra-
tion versus mean value for the Standard group.

Once you have selected a Fit type, SOFTmax PRO determines the parameter
values that best fit the data. The function with these parameters is then drawn
on the graph. Ideally, the type of fit used should be determined by the under-
lying chemistry of the assay and could be set before data is read.

A good discussion of curve fitting appears in “Data Analysis and
Quality Control of Assays: A Practical Primer” by R. P. Channing
Rogers in Practical Immuno Assay, edited by Wilfrid R. Butt (published
by Marcel Dekker, Inc., New York, 1984).

When a fit is chosen, the Graph section is updated to show the coefficients
describing the fit when applicable. These values are displayed in the legend at
the bottom of the graph. Figures 5.43 through 5.50 show the same graph with
the different fit algorithms applied. Note that the legend information changes
(along with the formula for the fit) at the bottom of each Graph section for
each different fit.

All plots on a graph must have the same type of fit.

When a curve fit is chosen, the values for the coefficients of the equation (A, B,
C, etc.) will be shown as will the square of the correlation coefficient (R/2).
The correlation coefficient describes how well a change in x values correlates
with a change in the y values. Please see “Judging a Good Curve Fit” on page
5-65 for more information. The R”*2 value should only be used for curve fits
having linear axes.
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Linear
The linear function fits the best straight line to the data. The equation for this

fit has the form of:

Y=A+B*X)
where A is the y-intercept of the line and B is the slope. A linear fit should be
used whenever the values appear to lie on or scattered around a straight line.
This equation is shown on the screen as:
y =A+Bx

Alinear fit should be used whenever the standard values appear to lie on or
are scattered around a straight line. Figure Figure 5.43 shows an example of a

linear fit.
= [ Standard Curve [2#Plots|  Fit: [_Linear hd | EI
Standard Curve
1
0.z
T 06
=
=
=
£
= 0.4
0.z
o+H——Tt+r—T—TT1T T T T 71 T T
u] 10 20 20 40 S0 =]
Concentration
y = A+ B A E 2
o 5td (Standards : Concentration ws Meanh'alue) 0058 0o1s 0,936

Figure 5.43: Graph with Linear Fit
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Semi-Log
The semi-log function fits the best straight line to a set of data for log(X) plot-
ted against Y. The resulting curve displayed will be a straight line with the X-
axis drawn in logarithmic scale. The equation for a semi-log fit is:

Y =A+[B *logo(X)]

and is shown on the screen as:

y =A+B*log(x)
where A is the y-intercept of the line and B is the slope (note: log in this equa-
tion is the common or base-10 logarithm).

= [#] Standard Curwve |%* Flots I Fit: | Serni-Log v| @
Standard Curve
1.2
1
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y=#h+E *Loglx): A E B2
o 5td (Standards : Concentration ws Mean'alue) 0.254 0563 0922

Figure 5.44: Graph with Semi-Log Fit
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Log-Log

The log-log function fits the best straight line to the set of data which consists
of the logarithm of the readings on the Y-axis (the response) and the logarithm
of the dose on the X-axis. The resulting display will be a straight line with
both axes drawn in logarithmic scale. The equation for the log-log fit is:

logo(Y) = A+ [B * log9(X)]
and is shown on the screen as:
log(y) = A + B * log(x)

where A is the loggY-intercept of the line for log;(X) = 0 and B is the slope
(note: log in this equation is the common or base-10 logarithm).

= [#] StandardCurve [ Pts]  Fit: [ Log-Lo -
StandardCurve
1
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Figure 5.45: Graph with Log-Log Fit
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Quadratic
The quadratic function fits the best parabola to the data. The parabola is a
curved line based on the equation:

y:A+(B*x)+(C*x2)
which is shown on the screen as:
y =A+ B+ C*x"2
where A is the intercept, B is the slope of the curve at the intercept, and C is
the measure of the curvature of the parabola.

The quadratic fit is most appropriate when the standard curve has a tendency
to curve up or down. An example of a quadratic fit is shown in Figure 5.46.

< [Z] Graph®1 [s#Plets]  Fit: [_ouadratic ] (2]
Graph*1

0.5

0.z ‘/‘5—

/
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a S 10 15 20 25 0

o

Concentration
y=#+Bx+Cu'2: A B [ R"Z2
o STD (Standards : Concentration vs Mean'alued 0.0zz2 0.0035 Z.18e-4 1

Figure 5.46: Graph with Quadratic Fit
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4-Parameter Logistic and Log-Logit

If the standard curve has a sigmoidal shape when plotted on the semi-log
axes, it may be appropriate to use either the log-logit or 4-parameter fit. Both
fits are based on the equation:

y:__Ai+D

x.B
1+ (E )
where D is the Y-value corresponding to the asymptote (i.e., the flat part of the
curve) at high values of the X-axis and A is the Y-value corresponding to the
asymptote at low values of the X-axis. The coefficient C is the X-value corre-
sponding to the midpoint between A and D. The coefficient B describes how
rapidly the curve makes its transition from the asymptotes in the center of the

curve. A large value of B describes a sharper transition. Typically, B has a
magnitude of about 1.

Both the log-logit and 4-parameter equations are shown on the screen as:
y=(A-D)/(1+(x/C~"B)+D
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Figure 5.47: Graph with 4-Parameter Fit
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< [Z] Graphit Fit: [ Log-Logt ] =

Graph#1

03

s

025

/

oD

Y
0135
04
1 10 100 1000
concentration
y=(A-DMT D A B C o R
& Plot#1 (Group#1: concentration vs Meanialue) o1 1.247 11 262 0.305 -0.8956

Figure 5.48: Graph with Log-Logit Fit
Some publications show the log-logit equation in another form:

log,, ﬁ = bx-Dblog,,c

where
y = H X = log,,x
A different algebraic expression of these is:
y=—AD .o
1-(x/C)

The difference between the log-logit fit and the 4-parameter fit are in the way
the coefficients A and D are calculated. For the log-logit method, the standard
values for the lowest and highest values of x are used. The corresponding y
values are assigned to A and D, respectively. Based on these fixed values for A
and D, the algorithm then computes values for B and C. This technique works
well if there are standard points along the upper and lower asymptotes. If this
is not true, the log-logit fit should be avoided in favor of the 4-parameter
logistic.

In SOFTmax PRO 2.x, the 4-parameter logistic curve fit uses 2000 iterations. If
the fit does not converge in this number of iterations, the program will report
a fit error.

The curve-fitting algorithm for the 4-parameter equation was based
on the Levenberg-Marquardt Method. Discussion of this method can
be found in Numerical Recipes in C: The Art of Scientific Computing by
William H. Press, Brian P. Flannery, Saul A Teukolski, and William T.
Vetterling, published by Cambridge University Press, New York,
1988.
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If you are moving from SOFTmax PRO 1.x to 2.x, note that the num-
ber of iterations used to fit the 4-parameter curve has been increased
(to 2000). If no fit is found, the software will reverse the A and D val-
ues and try again for up to 2000 additional iterations. If the fit still
does not converge, the software will report a “fit error.”

Point-to-Point

A linear equation is fit to each pair of data points. Fit parameters are not
given. The point-to-point curve fit is a linear fit composed of pieces that
assume a linear relationship between each pair of data points. The line seg-
ment defined by each pair is used to interpolate data between those points.
Since there are multiple line segments, fit parameters are not shown on the

graph.
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Figure 5.49: Graph with Point-to-Point Fit
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Cubic Spline

This curve fit generates a fit to a cubic equation between each pair of data

points. The general form of a cubic equation is:
y=A+Bx+ O +Dx3

The equations are computed with the requirement that the first and second
derivatives of the equations are continuous throughout the range of the data.
As multiple curve fits are performed with this routine, fit parameters are not

shown with the graph.
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Figure 5.50: Graph with Cubic Spline Fit
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Exponential

The exponential function used to generate this curve fit is:

y=A+B*(1-exp-x/ Q)
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Figure 5.51: Graph with Exponential Fit

SOFTmax PRO does not plot samples with descriptor values of zero
(0) on a log axis. Curve fits affected by this are the semi-log, log-log,
log-logit, and 4-parameter curve fits.
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Minimum Number of Standards

The number of standards used in a standard curve depends on the particular
curve fit selected and on the judgment of the operator. The table below gives
the minimum number of standards required mathematically by each of the
curve fitting algorithms.

Table 5.4: Minimum Number of Standards Required for Curve Fits

Curve Minimum Number of Standards

Linear

Quadratic

Semi-Log

Log-Log

Log-Logit

4-Parameter

Point-to-Point

Exponential

B QI NN DN

Cubic Spline

For optimal results, you should always exceed the minimum number of stan-
dards required for any given fit.

There are other requirements on the standards for the log-logit and 4-parame-
ter logistic curves. The fits for the 4-parameter logistic curve are based on the
assumption that the curve has a high and a low asymptote and a certain
“steepness” for the linear portion around the inflection point between the
asymptotes. If a sufficient number of points do not define the inflection point
and the asymptotes, you will receive a “no fit” error message or an inappro-
priate fit. For best results, make sure that the 4-parameter fit is appropriate for

your assay and that the entire range of the assay is represented in your stan-
dards.

If your standards do not clearly define both a high and low asymptote, the
spline fit may be more appropriate for your assay.

Judging a Good Curve Fit

The correlation coefficient is also known as the goodness of fit value because
it shows how good a fit exists between the computer curve and the standard
data points. It measures the degree to which the points fall on the computer
curve and may give an indication as to what residuals are to be expected. The
correlation coefficient is popularly known as R and is between -1 and 1, inclu-
sive. When the data points lie on a perfectly straight line with negative slope,
then R = -1. If the correlation coefficient is not suitably close to 1 or -1 (a per-
fect fit), you can simply apply one of the other types of curves without having
to reread the plate or cuvette.

For nonlinear curve fits, SOFTmax PRO performs transformations that cause
the curve to become more linear. The correlation coefficients are derived from
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that transformed data. Because of this, you should be cautious about using
correlation coefficients as an indicator of goodness of fit. Do not let this single
value for goodness of fit sway your intuition about which fit is best. Some
curve fits may seemingly give a good fit (e.g., fit values close to 1) but, when
inspected by eye, show a poor fit along a major portion of the plot.

Graph Options
Graphs can be customized further through the Graph Options dialog box

which is accessed by choosing Graph Type... from the Graph menu or by click-
ing the Graph button ( )in the section tool bar.

Graph Options

Title: [Graph® | Height:[100  |%
rType: onts:
Sample Text
2 @ Soatter Title: P
ik O Cluster bar
Sample Text St
Bl i3 stack bar Legend :
O connect points e Sample Text Set.
B Flot symbols

Plots:  [Edit.. | [Hew. | [pelete |
O Plot*1 =1 & Std Dev.@Standards
O Plot#*z

Yo Maluesi@Standards
w=Errors: Mo Error

Y-Errors: Mo Error

al

Canl:el][ 0K ]l

Figure 5.52: Graph Options Dialog Box

The default options are shown in Figure 5.52, but you can alter these as
desired: you may change the font and type size used for the title, legend,
and/or axes of the graph, and you can choose the color and type of symbol
used on a scatter graph to show the plot. The graphs shown in preceding Fig-
ures reflect the default graph options. Connecting the points of a scatter graph
can be useful in determining the closeness of the fit. Figure 5.53, below, shows
a scatter graph with points connected compared to a linear fit.

IN[OJ¥FH The Connect Points option connects the points in order of appear-
ance by sample name—not the appearance of points from left to right
on the graph.
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Graph Options Button
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Figure 5.53: Scatter Graph with Points Connected (Linear Fit Applied)

Other options in this dialog box allow you to plot the data as a bar graph with
data shown in clusters or stacked. Figure 5.54 shows both of these bar graph

options.
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Figure 5.54: Bar Graphs— Cluster and Stack

Bar graph options for multiple plot graphs are only available when
each plot contains the same number of data points and has matching
X-axis coordinates.

INOJ¥H When choosing the Connect Points option, the order in which points
are connected is sample name dependent.
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Axes Options

Double-clicking either graph axis, clicking the X-axis or Y-axis button in the
Graph section toolbar, or selecting either X-axis... or Y-axis... from the Graph
menu opens a dialog box concerning the configuration of that axis. Figure
5.55 shows the dialog box for the X-axis.

X Axis Settings

- AiS

[ Auto-range Scale
Min: D @ Linear
o[ ] | Otos
B4 Gridlines B4 Tick Marks
~Label Cancel I
| concentration | ol
0K

Figure 5.55: X-Axis Dialog Box

The default settings are shown in the Figure above. You can change these as
desired for either or both axes.

Axis Settings

Enabling the Auto-range option causes the graph to be drawn such that all
data points are shown (by automatically adjusting the minimum and maxi-
mum range settings to encompass the data). You can disable the Auto-range
function by clicking the checkbox or by changing either or both values for the
Min and/or Max settings.

Formulas in SOFTmax PRO

You can enter custom calculations in several places within SOFTmax PRO to
provide the information you desire:

¢ In Plate sections and Cuvette sets, you can specify formulas to be used for
wavelength reduction, kinetic reduction, and spectral scan reduction.

¢ In the Group table sections, you can view and edit the formulas associated
with the various columns or create new columns containing new formulas.
The data shown in columns from one group can relate to or contain infor-
mation derived from columns in another group. You can also create sum-
maries which consist of formulas and text.

¢ Notes sections allow you to enter summaries which consist of formulas and
related text.

Use of formulas in SOFTmax PRO is described in a separate manual,
The SOFTmax PRO Formula Guide.
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File Creation and Management

During routine use of SOFTmax PRO, you will create, open, and save numer-
ous files. You may wish to create file folders that will make it easy to locate
particular files. It is also important to understand the way in which SOFTmax
PRO finds and uses default protocol files to enable certain assay options auto-
matically.

When you install SOFTmax PRO, certain files and folders/directories are cre-
ated on your computer’s hard disk. One of these files is known as the
“Default Protocol” (so named on the Macintosh; called “DEFAULT.PPR” in
Windows). The Default Protocol file is automatically used as a “template” for
new files you create. You can, however, create one or more different “tem-
plate” protocol files.

Default Protocol

When first installed, SOFTmax PRO looks for the Default Protocol file in
the same folder or subdirectory as the SOFTmax PRO program file. You can
instruct SOFTmax PRO to look in a different location, however, through the
Assays menu. Suppose, for example, that you create a folder/subdirectory
called “MYASSAYS” and that you create a new protocol file (called “Default
Protocol” or “DEFAULT.PPR”) within this folder. The Assays menu shows
two sections: at the top, a command entitled Set Folder..., which allows you
to choose the folder within which SOFTmax PRO will look to find the Default
Protocol file when creating a new experiment. At the bottom of this menu,
beneath the dividing line, is a list of all protocol files contained in the cur-
rently chosen folder.

5et Folder...

protocol 1
Figure 6.1: The Assays Menu

To have SOFTmax PRO look in a different folder for the Default Protocol file,
choose Set Folder.... A dialog box will open, allowing you to locate and set a
different default folder. Figure Figure 6.2 shows the dialog box that appears
for the Macintosh and Figure Figure 6.3 shows the dialog box that appears for
the Windows environment.

[ G SOFTmax® PRO3.0 | + | = Avalon
[, Assays =] Eject

Desktop

Cancel

i i

-

[ Select “Assays” ]

Figure 6.2: Set Folder Dialog Box —Macintosh
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Select the folder you wish to use and then click the large button at the bottom
— of the dialog box to set this folder as the default. The name shown in this but-
ton will change to reflect the name of the selected folder.

IN[OJ¥F] Molecular Devices recommends that you have only one default

protocol.
Select Directory Ed
Directony:

c:hzoftmax pro 3.0

= o -

£ Assays

o (o]

Drives: Cancel |

| = cCROMLECH =]

Figure 6.3: Select Folder Dialog Box —Windows

§|m Locate and highlight the folder you wish to use and then click the
R button at the right of the dialog box to set this folder as the default.

Opening Other Protocol Files

The bottom half of the Assays menu provides a “shortcut” for opening other
protocol files contained in the set folder. These usually consist of protocols
you or others create for repeated use. To choose a different protocol file, click
the protocol file you wish to use. An untitled copy of that protocol file will
open in a new window.
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Locating Protocol and Data Files

You may find it useful to create separate folders/subdirectories within which
to store the data files that SOFTmax PRO creates. In addition, you may want
to create and save various protocol files for use as “templates” for later read-
ings. In a multi-user environment, it might be helpful to create a folder/sub-
directory for each SOFTmax PRO user or to create separate
folders/subdirectories for different types of experiments. We recommend that
you consider the way in which you will organize your files before creating too
many of them—otherwise you may find that locating a particular file among
the many that fill your hard disk difficult and/or time consuming.

Creating new folders on the Macintosh must be done outside of
SOFTmax PRO (using commands in the Finder); creating new subdi-
rectories in Windows must be done outside of SOFTmax PRO (using
the File Manager or Windows Explorer, for example).

Creating New Files

Selecting New (38N; CTRL+N) from the File menu causes a new, untitled file to
open, creating a new window on the screen. The initial contents of this win-
dow are based on the default protocol file chosen in the Preferences dialog
box.

You can create and/or open more than one SOFTmax PRO file at a
time. Subsequently opened files will appear in separate windows in a
cascading, diagonal order.

New files can be saved as protocol files at any time, either before or after data

is acquired. To create a new protocol file, enter all the instrument settings for

the reading and then choose Save or Save as... from the File menu. The dialog

box that appears presents the option of saving a file as either a protocol or a

data file (the default). On the Macintosh, click the option button next to “Pro-

tocol” and enter a name for the file in the text box (type over “Untitled”).

In Windows, choose the appropriate format from the list in the box under the

heading, “Save File as Type:.” Also remember to choose the folder or subdi-

rectory in which to save this file. When you have entered all the information,

click or[OK].

If you are creating a protocol file from a file containing data, first
save the file as a data file (if you wish to save the data) and then per-
form a second save as a protocol file. Data will not be saved with a
protocol file.

Protocol files are stationery pad files—when you choose to open a protocol

file, you are actually presented with a copy of the file, which appears as an

untitled file.
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Figure 6.4: Save as... Dialog Box —Macintosh
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Figure 6.5: Save as... Dialog Box —Windows

Opening Files

You can open a SOFTmax PRO file by selecting Open... (380; CTRL+0) from the
File menu within SOFTmax PRO or by double-clicking on the file name or
icon when you are in the Finder (Macintosh) or in the File Manager (Win-
dows). Note that you can open SOFTmax PRO files using either platform
regardless of whether they were created using Macintosh or Windows (see
“Cross-Platform Files,” below, for more information).

Opening SOFTmax/SOFTmax PRO Files (Earlier Versions)

SOFTmax PRO allows you to open files from previous versions of SOFTmax
PRO as well as from SOFTmax. From within SOFTmax PRO, select the Open
(38 O; CTRL+0) command from the File menu. The file will open and will func-
tion in the same way as a SOFTmax PRO file. If you wish, you can save the
file in SOFTmax PRO format by selecting Save As... from the File menu. If you
do not change the name of the file and save it to the same location, a message
box will appear, asking whether or not you want to replace the existing SOFT-
max file with the new SOFTmax PRO version. If you do not, you can either
choose a different location or rename the file.
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While SOFTmax files can be opened using SOFTmax PRO, two
items do not translate completely across the programs: sample blanks
and auto range limits (in graph sections). The data for sample blanks
obtained using SOFTmax will be available when these files are
opened in SOFTmax PRO, but no calculations are performed auto-
matically using this data. Auto range limits are not available when
SOFTmax files are opened using SOFTmax PRO, so limits for the dis-
play of information in graphs must be entered manually.

Cross-Platform Files

If you have SOFTmax or SOFTmax PRO files that were created on a platform
other than the one you are currently using, you can transfer these files to your
computer and use them, provided you have the required software and/or
hardware to do so.

Transferring Macintosh Files to the PC

Third-party software is available for the Windows-compatible PC that allows

== the insertion and reading of Macintosh 3-1/2-inch disks. If you need to trans-
fer files between Macintosh and PC platforms and do not have such software
for the Windows-compatible PC, you can use PC disks for both platforms
since the Macintosh will be able to read them.

Macintosh computers are equipped with software that allows you to “read”
and transfer files from PC disks. If you are using System 7.5 or later, you will
need to make sure that File Exchange is available in the Control Panels. The
process of using File Exchange is described below.

1) If you have not yet enabled File Exchange on your Macintosh, select Control
Panels from the Apple (&) menu. From within the Control Panels, choose the
Extensions Manager and turn File Exchange on by placing a checkmark next
to it. Restart your computer—File Exchange will now be enabled.

2) Rename the Macintosh files you want to transfer to PC disks so that their
names conform to the DOS file naming conventions: no more than eight char-
acters, no spaces, and a three-letter extension preceded by a period. Table 6.1,
found later in this chapter, describes the three-letter extensions that are associ-
ated with data and protocol files from SOFTmax and SOFTmax PRO.

3) Insert an PC-formatted disk into the Macintosh floppy drive. It will appear as
an icon on the Macintosh desktop.

4) Drag the renamed files onto the IBM disk icon to copy the files to the disk.
Drag the disk to the trash to eject it.

Certain special characters will not translate accurately across plat-
forms. Characters that are created on the Macintosh using the option
key, such as ®, ©, °C, ™, or e (bullet character) for example, will be
shown on the PC as other letters or characters. Also, if you align items
using spaces, these may or may not align when viewed on a different
platform since fonts on the different platforms have different charac-
ter widths.
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Transferring PC Files to a Macintosh

Third-party software is available for the Windows-compatible PC that allows
the insertion and reading of Macintosh 3-1/2-inch disks. If you need to trans-
fer files between Macintosh and PC platforms and do not have such software
for the Windows-compatible PC, you can use PC disks for both platforms
since the Macintosh will be able to read them.

Macintosh computers are equipped with software that allows you to “read”
and transfer files from PC disks. If you are using System 7.5 or later, you will
need to make sure that File Exchange is available in the Control Panels.

1) If you have not yet enabled File Exchange on your Macintosh, select Control
Panels from the Apple (&) menu. From within the Control Panels, choose the
Extensions Manager and turn File Exchange on by placing a checkmark next
to it. Restart your computer—File Exchange will be enabled.

2) Choose File Exchange from the Control Panels. A dialog box like the one
below will appear.

) Filpe ExrBange §I
| PCExchange Y,/ File Trassistion
o M P et i b RAOE 05 e fypes on PCdisks [
= Open unmapged Bles on amy ik uking mappings hilew
Chaea i e raappd ign 5o AT | Risant Frvenenoss
el bl ko | Flln By I.I
1w A8 = pinFacr! | TO =
7 B rimurtre [ sess
Frea -\,!-':u-u" D STri
[ ..3 T T n =
& o T |1 TEST
T ﬁ W R b H WEF re=
Al Mamimm T
SIS Dishor: [ Minumt an startup | kaunt s |
Figure 6.6: PC Exchange Dialog Box
3) In this dialog box, click[Add. . . . This will cause a second dialog box to

appear.
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=——— Add Mappin

S pping
Extension: D
Map to:

Application
KPT QuickShowlT 1.2.2
B Remote dccess Status
ﬁ Acrobat™ Catalog 3.0
# Acrabat™ Distiller™ 3.01
}s Acrobat™ Reader 3.01
ﬁ] Adaptec Toast 3.5
[£] Adobe Gamma -|

MO

FileType: [[ 2277 | 4 | [ Select.. |

[ Show Advanced Options ]

(Cancel | | Add |
Figure 6.7: Add Mapping Dialog Box

4) In order to allow the Macintosh to automatically recognize protocol and data
files of PC origin as SOFTmax PRO files, you need to enter the associated
three-letter extensions that correspond to these files in the File Exchange Add
Mapping dialog box. The table below lists the type of file and its correspond-
ing extension that should be entered in the dialog box.

Table 6.1: PC File Name Extensions and Macintosh Document Types
for Use with File Exchange

Type of File E3-Lett.er Macintosh
xtension Document Type
SOFTmax PRO Protocol File .PPR sPFd
SOFTmax PRO Data File .PDA SPFd
SOFTmax Protocol File .PRO sPFd
SOFTmax Data File .DAT SPFd

For example, if you will be working with SOFTmax PRO protocol files created
on the PC, enter .FPR in the box under “Extension . | |”

5) Then click the application icon (currently shown as “File Type ???” in the cen-
ter of the box under “Application Program.” From the menu choices, navigate
to the folder where the SOFTmax PRO application resides. Highlighting this
application will enable the Macintosh to start SOFTmax PRO and read the
corresponding protocol file whenever you double-click a PC file bearing the
“PPR” extension. Also select the appropriate Macintosh document type
(shown in the table above). Clicking causes this dialog box to close and
updates the earlier dialog box to show the extension and associated program
you just entered.

6) Repeat steps 3 through 5 for other PC file name extensions with which you
will be working.
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Saving Files Manually

SOFTmax PRO provides several ways to save files manually. If the current file
has not been saved (is “Untitled”), it can be saved under any name. If you
have opened and modified an existing file, you can save it under the same
name (overwriting the old information) or under a different name. You can
also save the file in the same or in a different location on your hard disk (in a
different folder or subdirectory).

Saving Files under the Same Name

If you have made changes to a file and want to save these changes, thereby
updating the same file, select Save (¥5; CTRL+5S) or Save As... from the File
menu. If you select Save (38S; CTRL+9), the current version of the file will
replace the old one (without notification). If you select Save As..., an alert box
will appear, asking if you want to replace the previous file by that name. If
you are intentionally replacing the file, click[Replace] or[Yes]. The new
information will be written over the old information under the same file
name.

Saving Files under a Different Name or in a Different Folder

If you have made changes to a file and want to save these changes as a new
file, or if you wish to save the file to a different location, select Save As... from
the File menu. A dialog box will open allowing you to enter a new name
and/or a new location for the file. To choose a different location for the file,
use the pull-down menu at the top of the dialog box to select a different
folder. To change the name, overtype the existing file name. Click when
you have entered all the necessary information and you are ready to save the
file.
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Autosave

SOFTmax PRO can be configured to save a copy of your data file automati-
cally (Autosave) after a reading. This function is enabled in the Preferences
dialog box (choose Preferences... from the Edit menu).

my Preferences

Setial Port:

-Export Format

i"' Time

¥ Include Labels

-V &utosave File
|CZ'|SOFTM.*'-‘«.){ PRO 34 | Set . |

File Prefix:  [Data
I~ &ppend Date

& SOFTmax PRO File  Text File

Reader: | SPECTRAmax GEMN w | o |
™ Sutaprint
F Cancel | ] I

Figure 6.8: Preferences Dialog Box

When you enable the Autosave function (by clicking its checkbox in the Pref-
erences dialog box), the textbox below it becomes active, allowing you to
accept or change the default location for saving data files. The default location
is the folder containing the SOFTmax PRO program. You may accept the
default file prefix or change it to another prefix of your choice. For example,
you may wish to use a prefix that is specific for a certain group of experiments
or one of several users. You may also choose the file type for the Autosaved
file (SOFTmax PRO file or ASCII text file), choose to append the date to the
autosaved file name, and, if you select the Text file option, you can then
choose either the “Create a new file” or “Append to file” option.

INOJ¥FH When Autosave is enabled in SOFTmax PRO file mode within files
containing multiple experiment sections, each experiment section
will be autosaved to a separate file.

IN[OF¥R If you are using SOFTmax PRO with ROBOmax, you must deselect
the Autosave and Autoprint functions. ROBOmax software automati-
cally saves the SOFTmax PRO data file after the plate is read.
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Printing

Five printing options are available for an experiment:

1)

2)

3)

4)

5)

You can print a report at any time by choosing Print... (3 P; CTRL+F)
from the File menu. You can determine which sections (or whether all
sections) will be printed in this report (see “The Printed Report,” below).

A copy of the template can be printed while you are in the Template Ed-
itor by clicking the button in the bottom left corner.

A report can be printed automatically at the end of a reading. To enable
this function, choose Preferences... from the Edit menu and select “Au-
toprint.”

You can print the active section or selection. This option is available
within the File menu. If only one section is selected, the name shown in
the menu will reflect the name of the active section. For example, if the
active section is named “Plate #1,” the topmost print command in the
File menu would be Print ‘Plate #1°.... If more than one section is select-
ed, the menu will show Print Selection. You can select multiple sections
to be printed by holding down the Shift key and clicking on the section
tool bars to make them active.

Enlarged displays (well graphs) of kinetic or spectrum data can be print-
ed by clicking the button in the Well Graph window. The size of
the printout is dependent on the size of the well graph.

If you enlarge the well graph to greater than 12 inches, the printout

will be truncated.

Regardless of which print option you select, make sure the printer is con-
nected properly to the computer and that it is turned on prior to sending the
print request.

If Autoprint is enabled, make sure the printer is connected and that it is
turned on prior to starting a reading.

If you are using a Macintosh, you can check the Chooser for the currently
selected (connected) printer.

If you are using Windows, you can select a printer by choosing Print Setup
from the File menu. In the Print Setup dialog box, choose the default printer
or select from any other printers have been configured for use with Windows.
See your Windows documentation for further information.
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The Printed Report

You can create customized reports by including or excluding experiments and
individual sections, changing the order in which sections will print, and add-
ing text describing each experiment in Notes sections. You can also create
summaries (consisting of reduction formulas and associated text) in Notes
and Group sections. The size and content of Group sections can also be
changed.

Including or Excluding Sections

When sections are created, they default to being included in the printed
report. You can exclude sections from printing by clicking the print setting
button on the tool bar of that section (it is a toggle, so it will change from
enabled [&] to disabled &®] or vice versa).

Changing the print setting option for the experiment will change the state of
all sections within that experiment. Changing the print setting option for one
or more sections within an experiment will cause the print setting button for
the experiment to change to reflect an “undecided” status with regard to the
sections within it ( [#]). Toggling the experiment’s print setting button will
override any changes made to individual sections and set all of them to print-
ing.

When Print is chosen from the File menu, selecting Print All will override the
print settings made to sections or experiments.

Customizing the Report

In addition to choosing which sections will print in the report by toggling
their print status, you can choose to print all items in a file or to print only the
report from the Print dialog box that appears when you choose Print from the
File menu.

26

Printer: | Galahad = Destination:
r [General i]

Cnpies:D ] Collated

Pages: @& All
) From: I | To: | |

L1

Paper Source: @& All pages from: [Autu Select

L1

() First page from: | Cassette (250 sheets)

L1

Remaining from: [ Cassette (250 sheets)

Save Settings [ Cancel I

Figure 6.9: Print Dialog Box

Other options regarding the appearance of the printed report can be chosen in
this dialog box: you can add text to be included in the header on every page
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of the report (maximum of 100 characters in a single row), and you can
include or exclude the experiment title (the name of the experiment in the file)
as well as the name(s) of sections, and you can include the date and time of
printing, as well as add page numbers to the report which are printed at the
bottom right corner of each page. These are all enabled, by default, until you
disable them by clicking in the box with the checkmark next to each option
(which will deselect that option).

If a Notes section is longer than can be printed on one page, a line
may be cut off (not printed) at the bottom of the first page. To fix this
problem, insert a carriage return in the appropriate place (above the
page break) in the Notes section and print again.

Changing the Section Order

Click in the

tool bar of the
active section
and drag upward

When sections are created (either automatically by SOFTmax PRO or by you),
their order may not be optimal for either viewing or printing. The order of

sections in the window determines how they will print in the report, and you
may find that changing the order of sections makes it easier to view the data.

When you create a new section, it is positioned directly after the currently
active section. To change the order of a section, first make it active by clicking
on it, then click in its tool bar and drag it to a new position (on top of the sec-
tion you want it to precede). Sections may be open or closed during this pro-
cedure.

- mj Standards1 EI EI

Standards1 {units/ml}

Sample |'Wells |Sample® | Yalues | MeanValue
Stali A1 1] 0100 0.100
Stal2 El 2] 0122 0122
4o fx] W) T
Stal4 53] 4| 0182 0.182
StalS E1 5| 0.22% 0.223
Stalé F1 6| 0272 0.272
Sta07 |61 7| 0Zz2 0.2I2 |
[l
= EE CuvetteSet®] |a Setupl |E Temp]atel |Z Reductionl |E Disp1ag| El
CuvetteSet*1
LAl Endpaoint

Lrnl 450

T
Eractar—Plo Dk

Ref: No Reference

W awelength Combination: L
Data Mode: Absorbance

Figure 6.10: Moving a Section Upward
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Changing the Text Format

The text in Notes and Group sections can be formatted to change its appear-
ance. The Format Text dialog box, accessible by choosing Text Style... (35T;
CTRL+T) from the Edit menu, provides a number of different options (see
Figure 6.11).

Format Text

Font:| Geneva ¥ :Style

[ Bold ’
size: 2] o e

[ Underline .
ABCDEabcde O outline [“Apply | Macintosh
1234567890

[ Shadow

[ Condensed

[ Extended

Figure 6.11: Format Text Dialog Box (Macintosh)

First highlight the text you wish to format. Then choose Text Style...

(38T; CTRL+T) and select the options you wish to apply to the selected text. You
can click on the button to see the result of the selections you have
made, allowing you to select more or different options before finally setting

the options by clicking on [ OK].

The Print Dialog Box

Choosing any of the Print... commands brings up a dialog box. The contents
of this box will vary depending upon the type of printer you have selected or
the particular printing option you have chosen, but the basic elements are the
same. The dialog boxes shown below represent those displayed when you
choose the Print... command from the Macintosh and from Windows.

26
Printer: | Galahad = Destination:
r [General i]
Copies:D [ Collated
Pages: @ All
Paper Source: @ All pages from: [Autu Select i]
(O First page from: | Cassette (250 sheets) 2|
Remaining from: [Cassette (250 sheets) ] ]

Ceamee) ([ )

Figure 6.12: Print Dialog Box for the Macintosh

You can choose to print all of the sections, regardless of whether they are
included in the report, by clicking the option button next to “Print all” at the
bottom left of the Print dialog box.
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Print

— Printer
Mame:

Status:
Type:
Where:

Cormment;

Epzon Shulus 800 ESCAP 2 Properties |
Ready
Epzon Stylus SO0 ESCAP 2
LPT1:

[ Print to file

— Print range

™ Al 9999 pages

Copies

Mumber of copies: 1

# Pages from || to:[12 Iﬂ I Collate

— Optionz

W Experiment Titls ¥ Date and Time

¥ File Name ¥ Page Mumbers

= Print 2l % Print Report
Header Text: I
QK | Cancel I
Figure 6.13: Print Dialog Box for Windows (Epson Stylus 800 Shown)

If more than one printer is available to your computer, make sure
you select the desired printer prior to selecting one of the Print
options in the File menu. If you start to print and discover the wrong
printer is selected, choose to exit from the Print dialog box.
Select the correct printer (using the Chooser for the Macintosh or the
Print Setup dialog box for Windows) and then repeat the print pro-

cess.

Additional information regarding the general print functions available in
these dialog boxes can be found in the documentation that accompanies your

computer and/or printer.
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Exporting/ Importing Information

Exporting Data

The Export... command (a sub-menu of Import/Export located in the File
menu) creates a file of data from one or more Plate sections, CuvetteSet sec-
tions, and/ or Group table sections within a SOFTmax PRO file. The type of
data that is exported depends upon three things:

1) Selections made in the Preferences dialog box regarding the export format.
Choose Preferences from the Edit menu. Within the Preferences dialog box
that appears, select the format for data export that you prefer: for Plate sec-
tions, you can choose either time-based, which produces a linear format for
the data, or plate-based, which exports data in a matrix format corresponding
to a microplate grid; CuvetteSet sections are automatically exported as time-
based data. You also must choose whether or not to include labels with the
exported data.! Click to close the dialog box.

~Export Format -

Export i
Format —#: € Time

Selection 4 Include Labels

Figure 6.14: Choosing an Export Format from the Preferences Dialog Box

The preference settings chosen above also affect the copying and
pasting of data and Autosaving to ASCII text.

2) Display options chosen for the Plate section or CuvetteSet section.
Whether raw or reduced data will be exported depends upon the display
options. If raw data is displayed, raw data will be exported; if reduced data is
displayed, this reduced data will be exported.
Open the Plate section or CuvetteSet section from which you will be export-
ing data. Click the button in the tool bar of the Plate section or
CuvetteSet section to access the Display dialog box. Choose the elements of
the display settings that match the data you would like to export: raw or
reduced data, with or without number, and so on. When finished selecting
display preferences, click to close the dialog box.

L Including labels will affect all data exported, but doing so is most noticeable with Group section data, since
the column headings in the Group table will be shown, as will any other calculated data in summaries, etc.
Labels included with Plate and CuvetteSet sections show “1-12” headers for 96-well Plate section data rep-
resented as an 8 x 12 matrix; 384-well plate data will show “1-24” headers; CuvetteSet section labels show
“Al1,” “A2,” etc., representing the same number of cuvettes shown in the CuvetteSet section.
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e | ]

3)

Figure 6.15: Display Dialog Box

When exporting data as tab-delimited ASCII text, all reduced dis-
plays will be exported as numbers, regardless of how the data is
shown in SOFTmax PRO. Choosing Grayscale, Ranged, or Threshold
will export the same information as the reduced number display.
Choosing “with number” will also not affect the exported data, since
only the raw number is exported when raw numbers are displayed
and only the reduced number will be exported when reduced data is
displayed.

Choices made in the Export dialog box.

After choosing Export... from the File menu, a dialog box will appear, asking

you to choose which sections you wish to export. You can choose to export

Plate and CuvetteSet sections (all or selected) and/or Group sections (all or

selected). After choosing a name for the exported data file, click to save

the exported data.

Swen i | '3 S0FTmaxFAD 20

T

Flmpamar | badsg

Fr 8 B0 || Tt Filez [0

F Pisien wrcd Comnitng
= a
™ Salercied

s o 2 = m| | G SOFTmaxPRO3.0 % | = Avalon
- [, 6-30 captures 4]
[# Additions to ch3.00C =
Iﬁnssays
[# Changes for Chapter 5 .m.‘.
[# Changes to Chapter 6.00C ||
Export Data to:
ILI |Untitlecl = Text |
= Carcnl | [ J
© oup Sachees b4 Plates and Cuvettes [ Group Sections
. & Al 2 All
- # Selected ) Selected

Figure 6.16: Export Dialog Box —Windows and Macintosh

Exported tab-delimited ASCII data files have a minimum of five lines and, in
most cases, will be considerably longer. An example of an exported tab-delim-
ited file containing Endpoint data collected from a SPECTRAmax 250 follows.
The reading was done at a single wavelength, displayed as raw datain a
microplate format with labels:
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##BLOCKS=1
Plate: Plate#1 1 PlateFormat Endpoint Absorbance Raw FALSE 1 300 9 350 750 10 1 405 1 12 96

20.80
0.12214
0.14918
0.18221
0.22255
0.27183
0.33201
0.40552
~End

0.1 0.11052 0.12214 0.13499 0.14918 0.16487 0.18221 0.20138 0.22255 0.24596 0.27183 0.30042
0.20138 0.22255
0.24596 0.27183
0.30042 0.33201
0.36693 0.40552
0.44817 0.4953
0.54739 0.60496
0.66859 0.73891

0.13499
0.16487
0.20138
0.24596
0.30042
0.36693
0.44817

0.14918
0.18221
0.22255
0.27183
0.33201
0.40552
0.4953

0.16487 0.18221
0.20138 0.22255
0.24596 0.27183
0.30042 0.33201
0.36693 0.40552
0.44817 0.4953
0.54739 0.60496

0.24596 0.27183
0.30042 0.33201
0.36693 0.40552
0.44817 0.4953
0.54739 0.60496
0.66859 0.73891
0.81662 0.9025

0.30042 0.33201 0.36693
0.36693 0.40552 0.44817
0.44817 0.4953 0.54739
0.54739 0.60496 0.66859
0.66859 0.73891 0.81662
0.81662 0.9025 0.99742
0.99742 1.10232 1.21825

An example of an exported file containing Group table data is shown below:

BHBLOCKS
Group:
Sample
Un@1
Un@2
Un@3
UnBah
UnB@s

Un @6
Un@?

UnBsd

~End

=1
Unknouwns
Wells
A1

A2

B1

B2

G1

c2

D1

D2

E1

E2

F1

F2

G1

G2

H1

H2

1
Sample#f Ualues
1 B.188
a.111
2 B.122
B.135
3 B.149
B.165
L B.182
8.2Mm
5 8.223
B.246
i} B.272
B.388
7 B.332
B.367
8 B. 486
B.448

HeanUalue
a.185

8.129

B.157

8.192

8.234

B.286

8.349

B.427

The first line of an exported ASCII data file includes one field indicating the
number of data sets in the file. This single field includes the text
"##BLOCKS="followed by a number that equals the number of data sets.

The second line of a file for a Plate or CuvetteSet section includes 19 fields
that provide all of the information needed to determine the type of test that
was run to measure the first data set. The table following describes each of

these fields.
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Table 6.2: ASCII Data File Fields and Descriptors

Field Field Entry Description

1 Section kind Either Plate: or Cuvette:

2 Section name Defined in Section dialog

3 Export version Always 1in SOFTmax PRO 2.x (2 if there are headers)

4 Export format PlateFormat or TimeFormat, set in Preferences

5 Read mode Endpoint, Kinetic, spectrum, or well scan

6 Data mode For absorbance plates: Absorbance or % Transmittance
For others: Fluorescence, Luminescence, or Time-Resolved Fluorescence

7 Data type Raw or Reduced

Pre-read included TRUE or FALSE; always FALSE for Cuvettes
Kinetic points Reduced plates and endpoint plates = 1

Kinetic/spectrum plates: number of reads

10 Kinetic read time Kinetic read time in seconds or well scan read pattern (horizontal, vertical, X, or
fill); otherwise blank field

11 Kinetic interval Kinetic read interval in seconds or well scan density; otherwise blank field

12 Start wavelength Spectrum start wavelength; otherwise blank field

13 End wavelength Spectrum end wavelength; otherwise blank field

14 Wavelength step Spectrum wavelength step; otherwise blank field

15 # of wavelengths # of wavelengths in endpoint, kinetic, well scan reads; for spectrum: blank field

16 Read wavelengths For absorbance /luminescence: wavelengths read, separated by a space; for
spectrum: blank field; for fluorescence: emission wavelengths; for Ex/Em
sweep: blank field

17 First column read First column read (1 to max), always 1 for cuvettes

18 Number of columns Last column read (1 to max), always 12 for cuvettes

19 Number of wells or Number of wells in a plate (24, 96, 384, etc.) or number of cuvettes read for a

cuvettes

CuvetteSet

After Field 19, the format splits, depending on the read type. Fields 20-28 are not present for absorbance or
transmittance but are included for fluorescence and/or luminescence.

20 Excitation wave- Excitation wavelengths, separated by spaces
lengths For luminescence or sweeps, this is a blank field (the emSweep excitation
wavelength is in field 16)
21 Cutoff option Manual or Automatic
22 Cutoff filters Cutoff filter wavelength values, separated by spaces
23 Sweep wave option EmSweep or ExSweep or blank field
24 Sweep fixed wave The value for the fixed (em or ex) wavelength
25 Reads per well Number of times a well is read for a single reading
26 PMT setting Automatic, High, Medium, or Low
27 Start integration time Time to start integration for time-resolved fluorescence; otherwise, blank field
28 End integration time Time to end integration for time-resolved fluorescence; otherwise, blank field

The information for the first plate or cuvette section is provided in the lines
following the descriptors. The number of lines of data depend on the export
format and the type of test that was run. A minimum of one line of data is
exported when the Time format is used with a single wavelength endpoint
read.
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If the instrument you are using has a temperature associated with
the data (all MAXline instruments except Emax, Vmax, and UVmax),
the temperature at the time of the reading will appear before the first
data point in the reading.

The second line of a file for a Group table section includes fields that corre-

spond to the number and types of columns found in that section (they are

labeled as the table is labeled and look very much like the table itself.

Following the data, a blank line is included and then a line with a single ter-
mination field: ~End.

Each subsequent data set in the file includes the lines described above, a
blank line, and a line with the termination field.

Importing Data from Outside of SOFTmax PRO

SOFTmax PRO imports data in tab-delimited ASCII text format, allowing you
to import data collected by a non-Molecular Devices instrument into SOFT-
max PRO. Note that only plate and cuvette data can be imported.

Selecting Import... from the Import/Export menu under File causes the
Import dialog box to appear.

| G2 DataFiles %] = Avalon

[ ] Plate/Cuvette Sections = | Ejact
[ ] Raw Data w/settings
[ ] Spectrums/multiple

Desktop

Cancel

L

4]

Figure 6.17: Import Dialog Box

Choose the file you wish to import and click the button. Note that data
to be imported must contain the appropriate header information. A new experiment is
created in the open SOFTmax PRO file for the imported data. New Plate sec-
tions and / or CuvetteSet sections are created for each data set within the file.
Plate pre-read and CuvetteSet reference data can also be imported, but data for
pathlength correction cannot. Note that the time / date stamp for a section con-
taining imported data shows “imported data” rather than a date or time.

Importing and Exporting Templates

Template information, saved as an ASCII text file, can be exported from Plate
and/or CuvetteSet sections and can also be imported into such sections. A
template file consists of seven columns of data that is separated by tabs. Each
line of the file provides information for one well in a plate or one cuvette.

When template information is exported, the information for well/ cuvette Al

is written into the first line of the file, information for well / cuvette A2 is writ-
ten to the second line of the file, and so on, until a line has been created in the
export file for each well in a plate or all cuvettes. If no template information
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exists for a well in a plate or for a cuvette, that line is left blank. The ASCII file
terminates with the string “~End”.

The order for importing template information must match the export order.
Similarly, blank lines in the file are assigned to a well or cuvette, providing a
well/ cuvette with no template setting.

Table 6.3 describes the data that is included in each column of the ASCII tem-
plate file.

Table 6.3: ASCII Template File Columns and Descriptions

Column | Column Entry Description

1 Group name Assigned in the Group Settings dialog box. If this field is missing, the rest of the
line 1s ignored. Any text string can be entered in this field.

2 Column format Assigned in the Group Settings dialog box. Five text strings are supported in
SOFTmax PRO 3.0: Empty, Basic, Standards, Unknowns, and Unknowns[Dilution].
Blank groups have an Empty column format. If this field is empty, the Basic col-
umn format is assigned.

3 Sample name The sample name is set in the “Sample:” field of the Template Editor dialog box. If
this field is left blank, no sample name will be assigned to the well, although the
sample name will be included in the group.

4 Number of O for Empty and Unknown column formats; 1 for other column formats.

descriptors

5 Descriptor units | Assigned in the Group Settings dialog box. Supforted strings are unit/ml, mg/ml,
ug/ml, hg/ml, mg, ng, and ml. If this column is left blank, unit/ml is assigned.

6 Sample Assigned in the Groug Settings dialog box. Any text string can be entered in this

descriptor field or it may be left blank.

7 Descriptor value | Assigned in the Series dialog box. Can be set to any number or left blank.

Exporting Graphs

Graphs from Graph sections and Well Graphs can be exported in PICT format
(Macintosh) and EMF format (Enhanced MetaFile in Windows). Graph sec-
tions can be exported by choosing Export Graph from the Graph menu. Well
Graphs can be exported by choosing Export Graph from the Plots menu that
appears when a Well Graph is opened.
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Copying and Pasting

Parts of an experiment can be copied within a SOFTmax PRO file, to or from
another SOFTmax PRO file, or to or from another program using the Copy
and Paste commands. Plate section and CuvetteSet section data, and text and
summaries in Notes sections can be copied and pasted to other sections
within the same or a different experiment within SOFTmax PRO or to other
programs. Virtually any ASCII-formatted text can be copied and pasted into a
Notes section. A graph can be copied and the resulting picture pasted into
another application. Template information can be copied and pasted from one
part of a template to another (within the same or to different templates and
from one experiment to another).

Plate Section and CuvetteSet Section Data and Templates

Copying and Pasting
within SOFTmax PRO

Data can be copied from one Plate section to another or from one CuvetteSet
section to another within SOFTmax PRO. Make the source section active by
clicking on it and then choose Copy (36C; CTRL+C) from the Edit menu. Create a
new section, if necessary, and make the destination section active. Choose
Paste (38V; CTRL+V) from the Edit menu to paste the data into this section.

When copying Plate sections, all well data is copied. It is not possi-
ble to copy and paste the data from only certain wells. Even if you
select only one well prior to choosing the Copy (3C; CTRL+C) com-
mand, all plate data will be copied and pasting will replace all data in
the destination plate (PathCheck data is not copied). It is possible,
however, to copy individual cuvettes or groups of cuvettes and paste
these into other CuvetteSet sections.

If the Instrument Settings of the target section do not match the settings from
the section being copied, the Instrument Settings for the target section will be
updated appropriately to match.

Templates can also be copied from one Plate section to another or from one
CuvetteSet section to another within SOFTmax PRO. However, the effects of
this action depend on whether you are pasting the template to another section
in the same experiment from which it was copied or to a section in a different
experiment. Pasting a template to a section in the same experiment from
which it was copied is useful for cross-plate analyses since corresponding
wells in each plate will be assigned to the same group and sample.

Pasting a template to a section in a different experiment will create new
groups in that experiment if those groups have not previously been created in
that experiment. If you are pasting templates between experiments, and
groups from the source template do not exist in the destination experiment,
pasting a template will create them. Existing groups of the same name will
not be changed by the pasting process. For example, if the template being
copied contains the groups “Standard” and “Unknown,” and the group
“Standard” already exists in the destination experiment, the group
“Unknown” will be created but all information regarding the group “Stan-
dard” in the destination experiment will remain unchanged.

Experiments define a naming scope for the sections within them, which is
especially important for Group sections: it allows you to have identical
groups (name and column format) within two or more different experiments
in the same file. Having multiple experiments in the same file also provides
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Copying from Other
Programs

Copying to
Other Programs

you with quick access to different types of information without having to
open or refer to multiple files.

If you are copying cuvette data and the target CuvetteSet section does not
contain the appropriate cuvettes for the data that is to be pasted, new cuvettes
will be created automatically. Please note that pasting cuvette data for only
some cuvettes will clear the existing data from all other cuvettes in that sec-
tion. For example, if cuvettes A2, A4, and A6 are copied from CuvetteSet#1
and you attempt to paste this data into CuvetteSet#2 which contains cuvettes
Al through A12, the data in all twelve cuvettes will be cleared and then
cuvettes A2, A4, and A6 will receive the pasted data. An alert box will ask
whether or not you wish to replace all the data before proceeding.

Plate section data, CuvetteSet section data, and Notes section text can be copied
from programs other than SOFTmax PRO and pasted into a Plate section,
CuvetteSet section, or Notes section. For Plate section data, the format of the
copied information must match the Instrument Settings of the target Plate sec-
tion and the settings chosen in the Export Format in the Preferences. Pre-read
data cannot be pasted into a Plate section. If there is a mismatch between the
data to be pasted and the target section, SOFTmax PRO will attempt to paste the
data, but if it cannot do so, an error message will result (an example of such an
error message for a Plate section is shown in Figure 6.18). After data is pasted
into a Plate section, the information to the right of the display will show
“imported data.”

0 Pasted Text doesn't
match plate settings.

Figure 6.18: Error Message Generated When Pasting Mismatched Data

If you have created a template for a Plate section prior to pasting
data, numbers will be shown only in the group(s) you have created in
the template. Data in other wells will not be reported (but will be
available if you alter the template). Clearing the template or assign-
ing groups to all wells in the plate will show the complete data set.
Templates for CuvetteSet sections do not change the way the data is
shown in the display (all cuvettes will show data, regardless of whether
or not the template has only certain cuvettes assigned to groups.

Plate section, CuvetteSet section, Group table section, and Notes section data
can be copied from SOFTmax PRO and pasted into another program that will
accept the data (such as a spreadsheet or word processing program). No copy
or paste features are available for Graph sections or Well Graphs, but these
graphs can be exported as either PICT or EMF files (see “Exporting Graphs”
on page 6-22 for more information).
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Duplicate

New

Group Columns

You can copy a Group column and paste it within another Group in the same
experiment or into a Group of another experiment. The data included in the
pasted columns will be appropriate for the target group.

Highlight the column, select Copy (3£C; CTRL+C) from the Edit menu; then acti-
vate the section into which you want to paste the column and select Paste
(38V; CTRL+Y) from the Edit menu. If you highlight a column in the destination
section, the column you are pasting will appear to the right of the highlighted
column. Otherwise it will be appended to the right of all existing columns.

Columns and summaries in Group sections can also be copied and pasted to
other programs. Data from other programs cannot be pasted into Group sec-
tions within SOFTmax PRO, however.

Copying Formulas and Summaries

Formulas are used in Group columns, custom reductions, and summaries.
Sometimes it is useful to copy an existing formula, column, or summary from
one area of the program to another, or from one experiment to another, rather
than taking time to recreate it. Summaries can also be copied and pasted within
SOFTmax PRO. After pasting, both formulas and summaries can be edited.

Contiguous column formulas may be copied and pasted together.
Summaries must be copied and pasted individually.

To copy a formula or summary, highlight it and then select Copy (3C; CTRL+C)
from the Edit menu. Activate the area or section in which you would like to
paste it; if necessary, with a formula, access the particular dialog box into which
it will be pasted. After placing the cursor in the correct location and highlighting
any existing information to overwrite it, select Paste (38V; CTRL+V) from the Edit
menu. The pasted formula or summary will appear in the new location.

Formulas and summaries can be deleted by highlighting them and pressing
the Delete key or choosing Cut from the Edit menu.

Duplicate and New

All sections and even complete experiments can be duplicated by making the
section or experiment active and then selecting Duplicate from the Edit menu.
All of the information in the section or experiment (including data) is copied to
the newly created section or experiment. The name of the new section or experi-
ment is the same as that of the original with the addition of the word “Copy”
(e.g., “OldName Copy”). Duplicated sections are created at the end of the exper-
iment. Duplicated experiments are created beneath the other experiments.

Duplicating a Cuvette section creates a copy of the previous Cuvette section,
including the last reference that was read.

Group section tables can also be duplicated. When a Group table is dupli-
cated, its name is added to the Template Editor’s list of group names (but the
group is not assigned to any wells).

Graph sections that are duplicated include all settings for plots, fit, etc.
Notes sections are duplicated exactly, including any summaries and all text.

New sections and new experiments can be created by selecting New from the
Section or Experiment menu. If an existing section or experiment is active
when this command is chosen, all of the information in the section or experi-
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ment (except data) is copied to the newly created section or experiment. The
name of the new section or experiment is the same as that of the original with
the addition of an incrementing number (e.g., “OldName#2”). A new section
is created immediately below the active section. A new experiment is created
immediately below the active experiment.

Creating a new Cuvette section creates a copy of the previous Cuvette section,
including the template, if any, but this section contains no data.

New Group section tables can also be created but are devoid of any data.
New Graph sections include all settings for plots, fit, etc., but contain no data.

New Notes sections are exact copies of the active Notes section, including any

summaries and all text (same as duplicated Notes sections except for the

name).

Table 6.4: New vs. Duplicate within an Experiment

New Duplicate
Notes Empty Notes section. Replicates text and summaries from source
Section Notes section.
Plate Replicates Instrument Setup, Reduction, Replicates Instrument Setup, Reduction, and
Section and Display parameters from last Plate Display parameters from last Plate section cre-
section created (if no Plate section exists, ated.
default values are used).
Cuvette- | Replicates Instrument Setup, Reduction, Replicates Instrument Setup, Reduction, and
Set Sec- | and Display parameters from last Cuvette- | Display parameters from last CuvetteSet sec-
tion Set section created (if no CuvetteSet sec- tion created. Also copies the last reference that
tion exists, default values are used). was read and the number of cuvettes defined
from the source CuvetteSet section.
Graph Creates a new Graph section with default Replicates all Graph settings, including any
Section settings and asks for plot information. plots that were defined in the source Graph
section.
Group Not available Creates a replicate of the source Group section
Section table. The new group will be in the template

Group drop-down menu but no wells will be
assigned to this group.
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Password Protection

Individual protocol and/or data files can be protected by adding a password
to them. When a protocol file is password protected, you may read data into
the file but you may not change the file in any other way. When a data file is
password protected, you may view the file but are unable to change it. The
correct password must be entered to make changes to the files.

The table below shows the various actions that are protected when a pass-
word is assigned to a SOFTmax PRO file.

Table 6.5: Actions Protected by Password

Menus 11;001 Bar Dialog Boxes Others
uttons
File>Page Setup Read” Summary Moving a formula in a Notes
section
File>Import Ref.* Instrument Setup Resizing columns in a Group
File>Save As... Template Editor Moving sections and experi-
ments
Edit>Undo Reduction Typing in sections (Notes, Plate,
and CuvetteSet)
Edit>Cut Display
Edit>Paste Mask Well
Edit>Clear New Column
Edit>Delete Section Edit Formula
Edit>Duplicate Section Plots
Edit>New Experiment Graph Options
Edit>New Section X-Axis/Y-Axis
Edit>Text Style All Section Settings

Control>Instrument Setup

Notes (all items)

Plate (all items)

Group (all items)

Graph (all items)

Cuvette (all items)

* Only if data exists in the section.
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Setting and Changing a Password

Choosing Set Password... from the File menu causes the Password dialog to
appear. If the active document is already password protected, the menu com-
mand changes to Change Password... .

Set Password ——————|| =————— Set Password

Retype New Password: |:| Retype New Password: I:l

Old Password: l:l
New Password: I:l New Password: l:l

i

Figure 6.19: Set Password Dialog Box. Left, no password set previously; right, with
previously set password.

This dialog appears differently depending upon whether or not you are set-
ting a password for the first time or if you are changing/removing an existing
password. If you have not previously set a password, the dialog box will
appear like that on the left of Figure 6.19. To set a password, type it in both
boxes (first to set it and then to confirm it). After password protection is
enabled, a “locked” icon will appear on the right side of the status bar ().
When changing or removing a password, the dialog box will appear as shown
on the right of Figure 6.19. Before you can change or remove the password, you
are required to enter the old password in the top text box. After entering the old
password, checking the box next to “Remove Password” and typing nothing in
the rest of the boxes will clear the password from the file when you click [ OK].

As with all password protection, be sure to choose a password that you will
be able to remember, since the file will be locked to changes of nearly any kind
should you forget it. If you try to perform an unauthorized action on a pro-
tected file, a dialog box will appear asking you to enter the password.

Password Required

[ suspend Password

Cancel |

Figure 6.20: Password Required Dialog Box

When this dialog box appears, you must enter the password in order to con-
tinue with the action you have chosen.

If you do not remove password protection prior to trying to change the file,
every attempt to change the file will result in this dialog box appearing. This
repeat prompting can be stopped by enabling the Suspend Password option
(click the box to check it).

A\ XIS SOFTmax PRO provides no hidden commands that will
override password protection. If you are concerned that you might
forget your password, write it down and store it in a safe place for
future reference.

6-28

SOFTmax PRO User’s Manual



Chapter 7 Tutorials

Introduction.......... ... 7-3
Quantitative Endpoint Assay Tutorial.............. 7-4
Hard and Soft Parameters .................. 7-4
Description of the Assay Example ........... 7-5
Define the Protocol ........................ 7-5
Start SOFTmax PRO (Create a New File) ........... 7-5
Define the Instrument Settings .............. 7-6
Define the Template ....................... 7-8
Set the Reduction Parameters .............. 7-15
Set the Display Parameters. ................ 7-16
Save the Protocol . ........................ 7-17
Read thePlate.......................o.... 7-18
Data Analysis—Group Sections ............ 7-22
Data Analysis—Standard Curve............ 7-28

PrintaReport..................... ... ... 7-31




Chapter 7: Tutorials @

7-2 SOFTmax PRO User’s Manual



)

Chapter 7: Tutorials

Introduction

The “hands-on” written tutorial included in this chapter is designed to take
you through the basic features of the SOFTmax PRO program. A SOFTmax
PRO file (endtut.pda) will also be used (how to open and use this file is
described in the tutorial steps).

If you are new to SOFTmax PRO, we suggest that you read and follow the
steps in this “hands-on” tutorial before using SOFTmax PRO for the first time.
Going through this tutorial will help you learn to use the basic features of
SOFTmax PRO quickly. To learn more about SOFTmax PRO, you will want to
read through Chapter 3, "SOFTmax PRO Overview,"” and Chapter 4, “Read-
ing Microplates and Cuvettes,” as well as reading the introduction to the
Formula Reference Guide.

If you have not yet installed SOFTmax PRO, refer to Chapter 2,
“Installation,” and follow the steps listed there to install the software
before proceeding with this tutorial.

SOFTmax PRO User’s Manual 7-3



Chapter 7: Tutorials @

Quantitative Endpoint Assay Tutorial

This tutorial section will lead you through the steps required to create and
run a quantitative assay utilizing a standard curve. It will be especially bene-
ficial for users who are new to SOFTmax PRO.

Hard and Soft Parameters

The only settings that must be defined before reading a microplate are the
instrument settings (found in the Instrument Setup dialog box). These set-
tings tell the instrument what conditions should be in place in order to collect
data. They include the read mode (endpoint, kinetic, spectrum, or well scan),
the number of wavelengths, specific wavelength settings, and so on. These
settings, called “hard” parameters, define the conditions under which the
data is obtained. Once a microplate has been read, the instrument settings
cannot be changed without deleting the data.

“Soft” parameters include the template definition and data reduction settings.
These parameters can be defined prior to reading a microplate, but they are
applied only after the plate is read and can be changed at any time.

In this tutorial, you will build a complete protocol (based on the settings
found in the Default Protocol file) which will include both hard and soft
parameters. You will save the completed protocol file prior to collecting data
(it could then be used to generate future data files).

This tutorial assumes you are using an absorbance instrument. If
your computer is connected to a SPECTRAmax GEMINI or GEMINI
XS, you should choose a different instrument in the Preferences
before proceeding: in the Edit menu, choose Preferences. In the dialog
box that appears, choose the SPECTRAmax and then close the dialog
box. When you are finished with the tutorial, be sure to go back to the
Preferences dialog box and choose the GEMINI instrument that is
connected to your computer.

A synopsis of the steps you will take during this tutorial is given below.

Create a new file

Instrument setup

Template setup

Set reduction parameters

Set display parameters

Save the protocol

Read the plate (start the simulator and then open the Tutorial file)
Analyze data—Standard Curve

Analyze data—Standard section

Print the report

CORPNNT LN

—_
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Description of the Assay Example

Following are the details about the quantitative assay settings we will use to
create a protocol file using SOFTmax PRO.
Type of Assay: Endpoint

Standards in ug/ml: 0,0.1,0.25,0.5,0.75,1.0, and 1.4
(each standard run in duplicate)

Blanks: Plate blank run in duplicate
Auto Mix: On
Wavelengths: One—405 nm

Standard Curve Fit: Linear

Define the Protocol

The following steps will guide you through the process of creating a protocol
file for a quantitative assay. Reading a plate will not be required—data has
been saved in a separate tutorial file that will be opened later, allowing you to
continue with this tutorial.

Step 1: Start SOFTmax PRO (Create a New File)

Double-click the SOFTmax PRO icon to start the program. If SOFTmax PRO is
already running and another file is loaded, then choose New... from the File
menu. You should see a new file labeled “Untitled.”

& untitled _[O]x
i Introduction
] B jl
- & Hotest1 E [a]
Default Protocol Tutorial

If won are new to SOFTmax PRO, follow this tutorial as outlived in Chapter 7 of the Users Manual
This protocol contains this Introduction and one Experiment section.

Experiment #1:
Quantitative Endpoint asgay with Standards and Unknowns (with and without dilution factor). The unknowns are

interpolated fromw a standard curve.

To Customize This Defauli Protocol:

First, delete any sections you do not want (for exaraple, this Introduction).

Second, make avy changes ywou wish to the Instroment Settings.

Last, save this default protocol with the name Default Protocol in the same folder as the SOF Tmax PRO
application (you will be asked if won wish to replace the existing defanlt protocol--choose Yes).

- Eﬁ Experimenti1
B Plate#1 | & setup | | Tempiate | | = Reduction | [ Display |
[ Djj Standards @
[ Djj Controls @ n
[ Djj Samples IEI @
b [F] Graphii Fit: [ Mo Fit -
b [l cuvettesster | B Setup | [ Template | [ Reduction | [ER Display |

KN

Figure 7.1: New SOFTmax PRO File with Introduction to
Default Protocol/Tutorial Open

8] ) ]
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CuvetteSet#1 (shown open in the figure above) can be deleted since the use of
a cuvette is not covered in this tutorial. To delete this section:

Click in the title bar of the CuveteSet#1 section (it will turn gray and the title
will become bold). From the Edit menu, choose Delete CuvetteSet#1. A small
dialog box will appear, asking you to confirm deletion of this section. Click
the Delete button and the section will be deleted.

The experiment should now have a Plate section, a Graph section, and certain
other predefined group sections that will be used in this tutorial.

Define the Instrument Settings

Click the button in the Plate section tool bar to open the Instrument
Settings dialog box. The option button next to “Endpoint” is automatically
selected; no change is required. The “Wavelengths” may be set to the default
of 1 at 405 nm; if so, leave the settings on the right side of the box alone. If not,
click the arrow next to the number of wavelengths and choose “1” from the
drop-down list; then click the arrow next to the wavelength shown for Lm1
and type in 405. Figure 7.2 shows what the Instrument Settings dialog box
might look like at this point (it may look differently depending upon which
instrument is actually connected to your PC).

mZ Instrument Settings Ed
Endpaint Kinetic Spectrum

Options:

Wavelengths H |W’aue|engths
405
o Mumber of Wavelengths:

Automix & Blanking

Before: Off
Pre-Read Plate: On

AutoCalibrate
on

Strips
Read entire plate

i foz ]

;I Cancel | Ok I

Figure 7.2: Instrument Settings Dialog Box (example for SPECTRAmax;
your Instrument Settings dialog box may look different).
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Now check the settings for Automix & Blanking on the left side of the dialog
box: “Before” should be set to “Off”; “Pre-Read Plate” should be set to “On.”
If they are not, click the heading for Automix & Blanking on the left side of
the dialog box. This will cause the settings for that function to appear on the
right side of the box. Click the appropriate checkboxes to turn settings on or
off. When you are finished, the dialog box should look similar to the one
shown in Figure 7.3.

@ Instrument Settings E
@ | & e
Endpaint Kinetic Spectrum
Options:
Wavelengths ﬂ | Automix & Blanking ﬁfm
405
Automix & Blanking o-ALtomix
Before: Off © I BeforeFirstRead secs
Pre-Read Plate: On
AutoCalibrate H
on Blanking
Strips i ¥ Pre-Read Plate
Read entire plate i
;I Cancel | Ok I

Figure 7.3: Instrument Settings Dialog Box Showing Automix & Blanking

The Instrument Settings dialog box for some instruments may show
additional choices such as a menu for selecting plate types and/or
PathCheck. The online Help index can be used to learn more about
these features. To learn about “AutoCalibrate” shown in this dialog
box, for example, choose Index from the Help menu. Then type “auto-
calibrate” in the first field and double-click the result showing “Auto-
calibrate” in the second field. A description of AutoCalibrate should
now be displayed.

Instrument settings are now complete. Click to accept the settings, close
the dialog box.
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Step 3: Define the Template

A) Click the button in the Plate section tool bar. This will open the
Template Editor, showing all wells empty. Drag the mouse (or shift-click) to
select the first two wells, Al and A2. Click the Group pull-down menu on the
Template Editor to see the group selections. Choose Blank. The two selected
wells in the template will now be defined as the plate blank.

m Experimentitl: Platedt

Group Srow: e 2 = | et
Pull-down Cleat
Menu 4 =5 8 7 8 4 101112
Bl-ank
8 BL | BL
B
¢
D
E
F
o
H

Prirt | Cancel (0]

Figure 7.4: Template with Plate Blank Wells Assigned

B) Now select the two wells B1 and B2. Select “Standards” from the Group
menu. The selected wells will now show the default first sample name for the
Standards group, “St01.” The area in the top center of the Template Editor
will become active, showing the default values for concentration and units.

m# Experimentifl: Platefil E3

Sample: [=t01 EI : ;
Grou [Edt.. ] | )
" m Concentration [0 pol
1 2 5 4 5 =] 7 g g 10 11 12
Blank
Al BL BL
Stanclards
Bl stol | =to
C
0]
E
F
G
H
Print | Cancel Ok

Figure 7.5: Template with First Standards Entered
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In this tutorial, the concentration for the first Standard should be set to 0
pg/ml. If a value other than “0” is shown, highlight the existing value and
enter O in this box. Click the key or press either the Tab or Return
key on the keyboard to assign this concentration to the selected wells in the
template. You can quickly check the concentrations you have assigned to the
template by pressing and holding the CTRL+Shift keys (Macintosh or Win-
dows). This causes the display to show only group names and values
assigned to specific wells.

@) Experimentiil: Plateil
Edit... : - -
o || semele i | o)
Clear | [Concentration |0 oyl
1 2 3 4 5 =] 7 g g 10 11 12
Blank
o,
Stanclards
B 0
c
(]
E
F
G
H

Print | Eancell Ok |

Figure 7.6: Template showing First Standards Concentrations

C) Now select wells C1 and C2. “Standards” is still showing as the default group
name, but a new sample descriptor is created automatically (St02), so all you
need to do is assign a concentration value of 0.1 ug/ml to these wells. After
entering the value, click the box (or press the Tab or Return key) to
assign this value to the selected wells.

D) A total of seven standards will be assigned in duplicate in this template. You
can use the Series function to assign the next four standards. Select wells
D1/D2 through G1/G2. Click the button. In the dialog box that
appears, leave the default values for the sample descriptor (5td03), starting
from the top, and the concentration in ug/ml. Enter 0.25 for the starting
value, choose the function “+” and enter 0.25 for the increment of the series.
These choices will cause the series of wells you have selected to be assigned
concentrations of 0.25, 0.5, 0.75, and 1.0 ug/ml, respectively. The choices you
have made should look like this:
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i Series |
Ttart Frome Firzt Sample: =03
g * Top |7 Sample Descriptar
ﬁ " Battom Concertration Uitz Jpcgtml |:|
B0 O Left Starting value:
5288 O Right . Stepby. [ + w] [p25 |
Replicates: Cancel | .4

Figure 7.7: Series Dialog Box

Click the button to close the dialog box and return to the Template Edi-
tor. The four sets of wells you selected should now be assigned the values
entered for the series. You can check the concentrations assigned to these
wells by pressing and holding the CTRL+Shift keys.

m Experimentitl: Platedt
Elit. .. ; - -
sraus [P Sk oo = | i)
Clear | [Concentration (0.25 Pyl
1 2 3 4 5 5] 7 g g 10 11 12

Blank

m =2 o m I

-

07a 075

1 1

Prirt | Cancel (0]

Figure 7.8: Template with CTRL+Shift Keys Depressed

The last standards need to be entered manually. Select wells H1 and H2. A
new sample descriptor is created automatically (5t07), so all you need to do is
assign a concentration value of 1.4 ug/ml to these wells. After entering the

value, click the box (or press the Tab or Return key) to assign this
value to the selected wells.

The template should look like the one in Figure 7.9 when you are finished
entering the Standards.
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m Experimentitl: Platedt

Elit. .. ; - -
sraus e | = | i)
2ar

| IConcertrstion [1.4 Pyl

1 2 3 4 5 5] 7 g g 10 11 12
Blank
BL BL
Stanclards
by (HN Y

b (R (1

St03 - 503

m =2 o m I

Stod | Stod

-

Stos - 505

G| Stos - SHis

Prirt | Cancel (0]

Figure 7.9: Template Filled with Blanks and Standards

F) This tutorial example uses seven separate unknown samples, with each
unknown being placed in four wells. The unknown samples should be
entered on the template as follows:

¢ Sa0l—wells A5 through D5 * Sa05—wells E7 through H7
¢ Sa02—wells A6 through D6 * Sa06—wells A8 through D8
¢ Sa03—wells E6 through H6 * Sa07—wells E8 through H8

¢ Sa04—wells A7 through D7

Start by highlighting wells A5 through D5. Select “Samples” from the Group
menu. The selected wells will now show the default first sample name for the
Samples group, “Sa01.” The template should look like the one below.

@ Experimentiil: Plateltl
rous el sai = | e
2ar
1 2 3 4 5 g 7 g g 10 11 12
Blank Samples
Al BL | BL Sali
Stanclards
Bl sto1 @ stod a0
C| stoz | sto2 Zali
D| stoz @ =to3 Sali
E| stod = stod
F| stos = stos
G| St0s - SHIS
Hi stoy @ sto7
Prirt | Cancel 0k

Figure 7.10: First Samples Added to the Template
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Continue highlighting the wells as described above, assigning new unknown
sample descriptors to each subsequent group. When all seven unknown
samples have been added to the template, it should look like this:

m Experimentitl: Platedt E |
o il — [y
1 2 3 4 5 5] 7 g g 10 11 12
Blank Samples
Al BL BL Sall  Sal2  Sald | Sals
Standards
Bl sto1 | std Sall a2 Sa0d4  Sals
C| stoz | Stz Sall  Sal2  Sald | Sals
Dl =to3 | Stos Sall a2 Sa0d4  Sals
E| stod4 | Stod Sal3  Sa05  Sal?
F| =tos | Stos Sal3 =805 Sal7
G| Sto5 - Sto6 Sal3 =a05 =al?
H| =to7 | sto7 Sal3  5a05  Sal?
Print | Cancel k.

Figure 7.11: Samples Added

This tutorial example uses two controls, with each control being placed in
three wells. The controls should be entered on the template as follows:

¢ Co01—wells A9 through C9 e Co02—wells D9 through F9

Start by highlighting wells A9 through C95. Select “Controls” from the Group
menu. The selected wells will now show the default first sample name for the
Samples group, “Co01.” Do the same for wells D9 through F9, assigning the
default second sample name, “Co02” to these wells. The template should look
like the one below.

m' Experimentii1: Plated x|
Srou Sempi a0 = | e
2ar
1 2 3 4 5 5] 7 5] 9 10 11 12
Blank Samples ontrols
AlBL BL =all  Sal2 | Sald  Sa0s  Coll
Stancdards
Bl sto1 @ Stod Zall =al2 | Sald  Sa06  Cold
Cl sto2 | stz =all  Sal2 | Sald  Sa0s  Coll
D} =to3 | Stos Zall  =al2 | Sald  Sa06  Col2
E| sto4 | Stod Sal3  Sabs  Sa07 | CodZ
F| =to5  stos Sal3 Sa0Ss  Sa07 | Co0Z
G| St05 | Stos Sal3 Za0s  =a07
St07 0 SoF Sal3 Sals  Saly
Frint | Cancel k.

Figure 7.12: Controls Added
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H) The last items to be added to the template are samples with dilution. To do
this, you will need to create a new group. First choose the wells of the tem-
plate that will contain these samples: A1l through G12. Click the Group pull-
down menu and choose “New...” from the bottom of the list. This causes a
dialog box to appear, allowing you to choose the attributes for the new group.
Name the group “Sam w/dil” and choose “Unknowns (dilution)” for the Col-
umn Format. This causes a checkmark to appear in the Sample Descriptor box
and puts “Dilution Factor” into the text box automatically. To the right of this
text box, define the units by clicking the arrow next to the drop-down menu
and choose “ug/ml.” The dialog box should look like the one below.

my Group Settings E3 |

N |

v Sample Descriptor

units: gl |71

rColumn Formst

| Inknoswenz[Dilution ™ |

Cancel | ak

Figure 7.13: Samples with Dilution Added

When you click the button to close the dialog box, the template should
look similar to the one below.

@Y Experimentiil: Platedtl
Group: | Sam weidil Sample: 1SDaI:I1 mﬂlzl |
ug
5] g 10

Dilution Factor

1 2 5 4 5 5] 7 11 12
Blank Samples ontrols
Al BL BL Sall  =a02 a4  Sa06  Coli
Stanclards

Bl st st Sall  Sal2  mald  Sa0b | Coll
Cl| stoz | Stoz Sall  Sal2  Sald  Sa06 0 Cold
D] =to3 | sto3 Sall  Sal2  Sald4  Sa06 Col?
E| =to4 = Stod Sal3  Zals =a07  Col2
F| stos  stos Sal3  =a05 =g07  Col2
G| Stos | Stog Sal3  =a0s =a07

H| stor | stor Sala  zals  Sali

Print | Cancel OF

Figure 7.14: Samples with Dilution Added

The samples with dilution need to be changed to be part of a series, however,
since we really want to include six different samples with replicates.
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Highlight wells A11 through G12 again and click the button. Leave
the default direction from the top down and leave the default operator of
divided by 1. Enter “10” for the starting dilution. The Series dialog box

should look like this:
Wy Series |
Ztart Frome First Sample:
g i+ Top |7 Sample Descriptor
ﬁ T~ BEattom Dilution Factor |nits: IEI
£ O Left Starting value:
7E% O Right . Stepby [ w] h |
Repllcates: Cancel | (1]4 I

Figure 7.15: Series Dialog Box for Samples with Dilution
Clicking in the Series dialog box causes the template to look like this:

@Y Experimentiil: Platedtl
Grou: | — 1
Ear
1 2 3 4 5 =] 7 5] g 10 11 12
Blank Camples ontrols
Al BL BL Za01  Sa02  =a0d  Z506 | Coll
Stanclards

Bl st | st Sall  Sab2  =abd | sg06 | Coll
Cl stz | sto? Sall  Sal2  Sa0d | 5806 | Cold
Dl =to3 @ Sto3 Sal1  Sa02  Sald  S806 0 Co02
E| sto4  =tod Za03  =a0s5 =807 Co02
F| =tos  stos Za03 =805 =807 Co02
G| Stof  Stos Zal3 =805 =807

Hl =tor | sto7 Salb3d  =abs  =a07

Print | Cancel OF

Figure 7.16: Samples with Dilution Made into a Series

I) The template is now complete. Click the button to accept the entries and
close the Template Editor. The outlines of the groups you have defined in the
Template Editor will now be shown in the Plate section.
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Step 4:

- Plate# =] Setupl |E Ternp]atel |Z Reductionl EDisp]agl IEI
Plate#1
1 2 3 4 5 5] 7 g 9 10 11 12
Encipoirt
A
Lm1 405
B Autamix Off
Calibrate: On
C
Plate Last Read:
o Mo Data
Pre-Read Uszed
E Mo Data
F
G
H

Wizvelenogth Combination: ILm1
Data Mode: Ahzorbance

Figure 7.17: The Plate Section Showing Group Boundaries
Set the Reduction Parameters

Click the button in the Plate section tool bar to open the Reduc-
tion dialog box.

m: Beduction E
----- Wavelenoth Combination
-Diata Made :
¥ Lse plate blank
* Absorbance | V¥ Use pre-read plate
% Transmittance ™ Switch normal and pre-read

Cancel | ak. I

Figure 7.18: Reduction Dialog Box (Single-Wavelength Endpoint)

The default reduction setting for a single measurement wavelength, “!Lm1,”
is acceptable and no change is required. However, for this tutorial example,
we wish to subtract the plate blank included in the template. Make sure the
box next to this option is checked (click it if it is not), and then click to
close the dialog box.
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Step 5: Set the Display Parameters

Click the button to open the Display dialog box.

mi Display
| T

Eanr Raduced

Figsne 0D
ExEErap

0267
0.330

Show
¥ wyith reduced number

Cancel | ak. I

Figure 7.19: Display Dialog Box (Endpoint)

The default display for Endpoint readings is raw OD showing the reduced
number (checkbox enabled under “Show”). It is not necessary for the pur-
poses of this tutorial to show a reduced number, so click the checkbox next to
“With reduced number” to disable this function. If you decided later that you
would like to view the reduced data, you can change the display options after
the reading since this does not affect the actual data—only how it appears on
the screen and printout.

m Display
| )
Bawr Beduced
Rarar OD

A IS

| 0.as7

Show
™ with reduced number

Cancel | QK. I

Figure 7.20: Display Dialog Box after Disabling “With reduced number”
Click to close the dialog box.
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Step 6: Save the Protocol

Choose Save from the File menu. Because the file has not been saved before
and is not named, the Save As... dialog box will open.

(G Protocols | — Basic
A
(G New |
Save this document as:
[utona l
2 Data File i Protocol File

Figure 7.21: Save As... Dialog Box—Macintosh

Save this document as |

Save in: Iﬁ Protocals j ﬁl

File: narne: |Tutnrial.|:||:|r Save I
Save az lupe: |F'n:| Protocol Files [*.ppr) j Cancel |

Figure 7.22: Save As... Dialog Box—Windows

On the Macintosh, click the option button next to “Protocol File.” In Win-
dows, click in the box under “Save File as Type:” and choose “Pro Protocol
Files (*.ppr).” Type the name you are giving to the file in the text box (high-
lighted over “Untitled”). In this example, type Tutorial. When you have fin-
ished entering information in this dialog box, click to save a copy of
the protocol file to the hard disk.

The title bar of the window will still show “Untitled,” rather than
“Tutorial” after saving. This does not mean the protocol has not been
saved. When you create a protocol file, SOFTmax PRO saves a copy of
the current file under that file name but does not display the name on
the screen. Protocol files are saved as template files (on the Macin-
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Step 7:

tosh, these are known as stationery files). When you open a protocol
file, an “Untitled” window appears, containing all the protocol infor-
mation saved previously, so that you can collect data and save the
resulting data file under a different name.

Congratulations! You have just created your first SOFTmax PRO protocol file.
Now would be the time to read the plate and then save the data file. In this
tutorial example, however, you will not perform an actual plate reading but
will use a simulator program built into SOFTmax PRO to generate “data” that
you will manipulate as if it had been obtained from an actual reading. The
same data is also contained in a file provided with the original software from
Molecular Devices called “Endtut.pda.” The data in this file was generated
using the parameters you have just created in this protocol file.

Read the Plate

If you were reading an actual microplate at this time, you would prepare the
microplate as it is defined in the Template Editor. (Before an actual reading,
you might find it helpful to print a copy of the template to assist in properly
filling the plate.) You would then place the filled microplate in the drawer of
the MAXline instrument. Since we are using a simulator, you don’t need to
load anything in the instrument. To enable the simulator, hold down the Ctrl
and Shift keys and then choose Flash Simulator from the extended menu
choices that appear in the Control menu (see the figure below).

| Contral

[rstiument Setup...

Eead [Etr{+E
Head Erman Lom

=

[Eloze rawer

el =

[Ea|itaratiar..

GEMIMI Simulator !

Pluz334 Sirmulator
[Elear Ermon Lag

Figure 7.23: Extended Choices in the Control Menu

Now that the simulator is active, click the button in the SOFTmax
PRO status bar at the top of the screen to initiate the simulated reading.

A dialog box will appear asking you to choose the section you wish to read
(the only choice in this tutorial is Plate#1) and whether or not you wish to
include a pre-reading (see the following screen).
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my Select Section E |
—1 Sections:
™ Pre-read &+ Nomat

Cancel | ak I

Figure 7.24: Select Section Dialog Box

We will skip the Pre-read for this tutorial because it is done automatically by
the simulator. Click the radio button next to “Normal” and then click the
button to close this dialog box and begin the simulated reading.

Values appear in the data display in the Plate section as they if they were read
by the MAXline instrument (faster than in real time). (Note that these same
values are contained in a file called Endtut.pda in the Tutorial folder within
the SOFTmax PRO folder on your hard drive. If you wish, you can open and
use the data in that file instead from this point forward.)

The plate section of either file should look similar to the figure below.

- Plated |ESetup| |E Temp]atel |Z Reductionl |ﬁ Disp]agl @
Plate#1
1 2 3 4 5 6 7 B g 10 M 12
A1 0400|0111 04350148 (0165 0182 | 0201 0245 0272 Encipoirt
Blo122 0135 0165 {0182 (0201 (0223 (0246 0200 0332 Lmi 405
cloi49 0165 0201 {0223 0246 | 0272 | 0300 0367 0408 JER————
D182 0201 0246 (0272 0300 0332 | 0367 0445 0495 Calibrate; On
E{n223 0248 0332 0367 | 0406 0448 0547 0RDS
Flate Last Read:
Fln272 0300 0406 | 0448 | 0495 0547 0FE3 0739 12411 P 26000
Gloas2 0367 0435 | 0.547 | 0605 0817 0903 Pre-Read Used
Mo Data
H| 0408 0443 0E05 0669 0739

Wiavelength Combination: ILmd
Diata Mode: Ahsorbance

Figure 7.25: Plate Section with Simulated Data
The display for each well that is defined by a group boundary shows a raw

OD value. The reduction formula is shown at the bottom of the display:
“Wavelength Combination: [Lm1”.

In this part of the tutorial, you will first view raw data without the plate blank
subtracted and then display the data in various reduced formats.
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A) Click the button in the Plate section tool bar. The Reduction dia-
log box will open.

my Beduction E
----- Wavelength Combination
~Digta Macle i
™ use plate blank
{*  Ahsorbance W Use pre-read plste
i Transmitance ™ Switch normal and pre-resd

Cancel | Q. I

Figure 7.26: Reduction Dialog Box

Click the box next to “Use plate blank” to deselect it. Clicking closes the
dialog box and returns to the Plate section. It will be updated to reflect the
raw OD data without subtracting the plate blank.

B) Click the button in the Plate section tool bar. The Display dialog
box will open.

my Dizplay |
| )
Bawr Baduead
Feane D
Example

Show
[ wiith reduced number

Cancel | QK I

Figure 7.27: Display Dialog Box

The current display selection is shown as a depressed button (Raw, in the
example above). In this tutorial example, the display is set to raw OD values
without a reduced number.
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Click the button. The following options will appear:

mi Display %]
[ =
Bawr ERaduced

Reduction: Ll
Erwrple . EEE

v Mumber
Threshold
Ranged

Cancel | ] I

Figure 7.28:

Choose “Grayscale” from the drop-down menu that appears when you click
the Display options menu. The dialog box will update to show the low and
high limits for grayscale display values (which are automatically set to the
minimum and maximum data values).

mi Display %]
[ =
Bawr Eaducad

Reduction: Ll

Erwple 0 G
IZ' Bty ngh:. 09015 | -g—+— Low and ngh
e AR Limit Settings
Show

™ with reduced number

Cancel | ] I

Figure 7.29: Display Dialog Box Updated with Low and High Limit Settings
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Step 8:

Click [ OK]]. The dialog box will close, and the data display in the Plate section
will update to show the data represented by shades of gray as shown in Fig-
ure 7.30.

s Plated1 | =] Setupl |E Ternplate I | * Reduct'ionl |E Crisplay I @
Plate#1
1 2 3 4 12

a1 | Endpairt

Bl [ | | Lmi 405

¢ Autamizx: Off

o Calibrate: On
Plate Last Read:

FL_ L] 1211 PM 20400

el Pre-Read Used

H | | | | Mo Data

Wizvelenogth Combination: ILimd
Drata Wode: Sbsorbance

[[]= 04 []=n0z2 []=n4 []=0s
Bl=s W= [0 - o

Figure 7.30: Plate Display with Data Displayed as Gray Scale

Data Analysis—Group Sections

Group sections are created automatically by SOFTmax PRO when you define
groups in the Template Editor. In this tutorial, some groups were already cre-
ated when you started the new file and a new one was added when you cre-
ated the new group, Sam w/dil. The content of Group sections changes
depending on the wells that are assigned to these groups in the Template Edi-
tor. Before a plate is read, these sections show no data for the wells. After a
reading, Group sections contain information about the values for the wells
contained within the groups.

Scroll down until the Standards Group is visible. It should look like this:

= Djj Stanclards EI IEI

Standards (pgiml)

Figure 7.31: The Group Section for Standards
The columns in this group are set up as follows, from left to right:
e Sample: the seven sample names assigned for the Standards group

 Concentration: the concentrations assigned to each sample in the template
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¢ BackCalcConc: Returns the curve fit associated with the plot of Standards
from the Standard Curve against the Values column.

® Values: raw OD values obtained for each sample

* MeanValue: the mean of data from the Value column for each sample

e StdDev: standard deviation for each sample value

* CV%: coefficient variation percent for each sample value

In the following part of this tutorial, you will view formulas associated with

columns and summaries, resize individual columns, autosize all the columns,
add a column, and hide replicates.

A) Viewing Formulas. To view the formulas associated with all columns in the
Standards Group section, hold down the CTRL+Shift keys while this group is
active. A second row will appear beneath the column titles, showing the for-
mulas for each column. Depending on the size of the column, all or only part
of the formula may be shown.

Standards {(pg/mil)

Figure 7.32: A Portion of the Standard Group Section with Formulas Shown
(by Pressing the CTRL+Shift Keys)

If column formulas are long, as in this tutorial example, they may be seen in
their entirety in the default column size. To see the complete formula for a par-

ticular column, click once on a column to highlight it. The formula for that col-
umn will be shown in the tool bar.

= Ijjj Standards EI EI BackConcCalc: InterpkStd@Graphil Malues)

Standards {pg/ml)

Sarmols | Concs s tion ™ Wi Va ke | St D
2
=102 QL 100 [Tl

Figure 7.33: Standards Group Section with Formula Shown for Highlighted
Column (BackCalcConc). Click the button to modify or change a formula.

B) Resize and then Autosize a Column. Position the pointer on the line dividing
the columns named “Concentration” and “BackCalcConc.” The pointer will
change to a double-headed arrow. Click and drag the line dividing these col-
umns to the right. Figure 7.34 shows these actions and the resulting wider
Concentration column.
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Double-

/Headed Tm-:nun EEEMMM
Arrow e
Pointer ] i [ 4 =

Dividing*‘_:/'
Line

Dragging
Right

= ] oercwss  [3H]E4] [ concatraton: concanieation

Sl dw fpg il

k. — Resulting
4'/// Column is

Wider

Figure 7.34: Sizing the Standard Value Column Wider

To shrink this column to the minimum size needed to display the complete
title, click once in the Concentration column to highlight it. Then choose
Autosize from the Group menu. The column will be reduced in width as
shown in Figure 7.35.

Several columns can be Autosized at one time by highlighting
(dragging across) multiple columns in the Group and then choosing
Autosize.
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= mj Standarcs EI IEI

Standards {pg/ml)

Before

= Djj Standards EI EI

Standards {pg/mi)

After

Figure 7.35: Columns Before and After Autosize

C) Add a Column. The columns that are created by default with various Group
sections may not always meet all the needs of a particular experiment. You
can add a column to any Group section and define the purpose of this column
in your data analysis. By default, new columns are added to the right of any
selected (highlighted) column or, if no columns are selected, after the last col-
umn in the Group.

To add a new column to the right side of the Standards Group, make sure this
section is active. Then deselect any highlighted columns by clicking outside
the column area. Click the Create Column button ( ) or choose Create
Column from the Group menu. A dialog box will open, asking you to enter
information for the new column.

m Calculation E
hlame- ColR9
Formula:

Decimal Places:
Secenpt Cancel | K I

Figure 7.36: Calculation Dialog Box
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In this tutorial example, the new column will show the maximum value
obtained for each sample. Type over the default column name, entering
MaxValue in the box next to “Name.” Now enter Max(Values) in the box next
to “Formula” and click [ OK]. (Be sure to enter the formula exactly as shown.)
The dialog box will close and a new column will be shown at the right of the
previous columns, showing the maximum value obtained for each sample.

Figure 7.37: New MaxValue Column Appended to Group Section

View an “If” Statement in a Column Formula. The Samples section contains
a columns called “Outliers.” This column is made up of an “If” statement that
calls upon data from another Group section to report when data points lie
outside the range of the minimum and maximum Standard values.

An “If” statement in a formula defines a condition that, if found to be true,
causes a certain result and, if not true, causes a different result. The basic
structure of an If statement is:

If (condition,resultl,result?)

Let’s take a closer look at the individual elements that make up the Outliers
formula:

If(Values>=MinStd@Standards and Values<=MaxStd@Standards,””,” Outlier”)

This statement says that, if the data shown in the Values column is greater
than or equal to the calculation of “MinStd” found in the Standards group
section and less than or equal to the calculation of “MaxStd” found in the
Standards Group section, then show nothing (signified by two quotation
marks with nothing between them); otherwise show the word “Outlier.”

Looking at the Standards section, you will not immediately see the MinStd or
MaxStd calculations used by this If statement. They are there, but their names
are hidden. Look at the bottom of the Standards section and you will see two
summaries as shown in the following figure.
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= njj Standards EI EI

Standards (pg/mly

Figure 7.38: Summaries in the Standards Section

Double-click the first summary, “Smallest standard value:”. A Calculation
dialog box will appear:

m Calculation Ed

hlaime: |Min8td ||7 Hide Mame

Deszcription: |Smallest standard value: |

Farmula: Min(MeanValuej

Decimal Places:
SCEEnT | Cancel | akK I

Figure 7.39: Calculation Dialog Box from Summary in Standards Section

This dialog box contains a checkbox for “Hide Name” which is currently
enabled. Unchecking the box will allow you to view the name of the sum-
mary to the left of its text in the Standards section.

The formulas for MinStd and MaxStd are:
Min(MeanValue) Max(MeanValue)

The MeanValue column is derived from the average of the well values found
in the Values column (the Standard replicates). The minimum and maximum
values from the MeanValue column in the Standards Group are used to create
the summaries which is what the Outliers column formula uses to name its
“Outliers.” Such a formula might be useful in finding points that might be
better masked (not used in the calculations), for example.

Basic information regarding formulas and the information they can contain
can be found in Chapter 5, “Displaying and Analyzing Data.” For a complete
discussion of writing formulas in SOFTmax PRO, as well as detailed exam-

ples of formulas and customized protocols, refer to the Formula Reference
Guide.
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E) Hide Replicates. While the Standards section is active, choose Hide Repli-
cates from the Group menu. The display before and after hiding replicates is
shown in Figure 7.40.

- m Moy ﬁE < E-
Farvlan & (pmindi
D0 C o e PR R W A ke Wi e s il [ L
P | L4 L3l BE  01= 1TR| o) Bl
I3 ralnl or
1~ L] 1. 000 LOMICT -0ME 1550 0oy RS
Standards Lo | nssr |
: S 0T 130101 DA 14M| 00ml 87
Section 17|00 | 0432
Show1ng S nem| OSHEL ne  ddm omi| Bl
: 1 %08'E1 [ 0LITT
Replicates =T (¥ 1] 1123 Fr 00 E T TIE]
(Default) 1135 F1 {0110
TF T wild] ST SL 0iEE] i dis] g
107G T
AT INLL] 1017 HI 05 10| Qmi| 7
1015 HZ 04
Srnalen Aamiderd b -0 00
Larpesd. daadard b [1 T30
= [ et (][] o |
lardar s bigel
Samgle Cons mitral oo dibos i Died CVYL iy
After Salll | 140 07| oo 0% OFI
. 10 Eaall i1l Q35 0073 0] 0353
Hiding a1 | BSE Gs3 000 07 a3
Revlicates FH NG| 07 ool 03| ogT
p Bads | BRI il i) 1 adio
TS T FIID| omd| aod A% o
TR (AT Q004 000 §TT] -0 Do
Erralles starsdend valee: 0L
Larpered: simrstard valow £ 710

Figure 7.40: Standard Section Before and After Hide Replicates

More information about modifying group sections can be found in Chapter 5,
“Displaying and Analyzing Data.”

Step 9: Data Analysis—Standard Curve

The Default Protocol used to create this tutorial example file contains the pre-
defined groups Standards, Samples, and Controls; during the course of this
tutorial, you also created a new group called Sam w/dil (with dilution). In
addition, it contains a Graph section which has been created to display a stan-
dard curve.

Scroll down within the SOFTmax PRO window until you see the section tool
bar for “Graph #1.” This section is closed; click the indicator on the left side of

the tool bar to open it. This graph contains a single plot as shown in Figure
7.41.
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Figure 7.41: Standard Curve Graph Section—No Fit Applied

This graph is set to show concentration on the X-axis and mean value on the
Y-axis. If you are continuing with simulated data, no fit will have been applied;
the Endtut.pdf file has a linear fit applied. With simulated data, apply a linear
fit by clicking in the menu next to “Fit:” and choosing Linear. Releasing the
mouse button causes SOFTmax PRO to redraw the graph based on its evalua-
tion of the fit of the data to the new curve choice. The figures below show a lin-

ear fit followed by a 4-parameter fit.

LA TN ] eer— i i 1]
o
i
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i........................ W i L
» e

=

Figure 7.42: Standard Curve Graph Section with Linear and 4-Parameter Fits
Applied
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You can also display the data in a bar-graph or another format by clicking the

graph options button which opens a dialog box like that shown in the fol-

lowing figure.

my Graph Options

Tie: Height:frop_|%
—Type: onts:
i f+ Scatter Thle: Sample Text
= Cluster bar
Sample Text
Ll © stack bar Legend: P
Connect paoints
r P B Sample Text
[v Plot symbols

Plots: Edit...l New...l Deletel
s

I

¥ Concentrationg@@Standards

Y MeanVsluei@Standards
®¥-Errors: Mo Error

w-Errorz; Mo Error

Cancel |

Figure 7.43: Graph Options Dialog Box

This dialog box allows you to choose rename the graph, choose the type of
graph that will be shown, and to format the text used in the graph. You can add
or remove plots (click the[New | or[Delete] buttons) and you can also edit
existing plots. See Chapter 5, “Graph Section,” for more information regarding

the graphing options that are available.
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Step 10: Print a Report

SOFTmax PRO allows you to print several types of information. In addition
to printing a copy of the template, you can print the active section, the sec-
tions that have been designated to be included in the report, or all sections.

The default setting in SOFTmax PRO is for all sections to be included in the
report. You can exclude sections from printing as described in Chapter 6, “File
Management and Printing.” Otherwise, choosing Print... from the File menu
and choosing “Print report” will print all of the sections that are designated to
be included in the report, regardless of whether or not they are open.

A standard Print dialog box will appear (the appearance of this box depends
upon the type of computer and printer you are using). Select the appropriate

settings for your printer and then click or[ OK].

Printer: “General™ 8351 W
Copies: EI Pages: @ All (O From: To:
Cancel
-Paper Source ~Destination........, o
@ All O Firstfrom: [_Auto Select ]| | @ Printer
(Ao ~] O
. (O PDF Help |
Header Text: | |

EExperimentTit*e 4 Date and Time

[ File Name [ Page Numbers

2 Print All #® Print Report

Figure 7.44: Print Dialog Box for Macintosh

= I T |

Printer: HP Desklet 1200C on LPT1:
Print Hange
ou
] Selection
] Pages

From: |1 | To: 9999 |
Print Quality: |Hedium |£I Copies: I:l
[ Print to File [ collate Copies

Figure 7.45: Print Dialog Box for Windows (HP DeskJet 1200C Shown)

You have completed this tutoriall—but SOFTmax PRO has many other features
that you will find useful. The next chapter describes in detail items only
briefly discussed up to this point and will provide information regarding cus-
tomizing and using the rest of the features of SOFTmax PRO.
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Introduction

When alerts, message boxes, or error boxes appear while you are using SOFT-
max PRO, they usually contain information describing the situation. In some
circumstances, however, the information may not be complete enough to
indicate what you should do to remedy the problem. At other times, errors
may occur that are not directly associated with SOFTmax PRO but affect its
operation. The information in this chapter is provided to assist you if an error
occurs for which you do not have a solution or if you don’t know the source
of a problem.

This chapter presents general information regarding problems you may
encounter first, followed by specific types of problems grouped by kind: dis-
play issues, printing errors, etc. Within each group is general information
regarding such problems, sometimes followed by a table containing specific
problems and their suggested remedies. If you encounter a problem during
operation of SOFTmax PRO, first check to see if a table is associated with that
type of problem and see if a remedy is listed there. When remedies require
more space than the table can allow, a reference to a numbered text section
will be listed in the table. Refer to that text section (by number) beneath the
table to learn more about solving the problem.

If you need additional assistance or if you encounter a problem with SOFT-
max PRO that is not listed here, in the U.S., call Molecular Devices Technical
Services group at 1-800-635-5577; elsewhere, call your local representative.
For problems with an instrument that do not relate to the use of SOFTmax
PRO, please see the instrument manual for more information.

Message Boxes and Alerts

Message boxes typically appear to inform you that the action you are attempt-
ing needs adjustment in some way. Message boxes contain only an but-
ton that you can click to remove the message after you have read the
information.

Alerts inform you that the action you are about to take will have conse-
quences that may not be reversible or may make a significant change within
the program. Alerts are indicated by an alert symbol ( A\ ); typically, alerts do
not prohibit an action but warn you about a condition that may cause a prob-
lem.

One common example of an alert occurs when you are defining instrument
settings for a kinetic assay and the read interval is too short. The message
might look like this:

Eead interval is too short.
Minirmum 9 seconds.

Figure 8.1: Example of an Alert Message
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One or More Points Lost Message

my SOFTmax Pro E

One or more points may have been lost
during this read.

Fleaze check pour data.

This error appears only with the SPECTRAmax PLUS, PLUS3% 190,
340PC, GEMINI (in kinetic or spectrum mode only), or VERSAmax—
other instruments are unable to continue after generating this error
and will simply stop the reading.

A problem may exist with the instrument or the computer, or a communica-
tion problem may exist between the instrument and the computer. This error
message means that no signal was recorded for a given wavelength in a given
well (for an endpoint or spectral scan) or at one or more timepoints for a given
well and wavelength (for a kinetic run). The instrument sent a placeholder
(“NAN” — stands for “Not A Number”) in lieu of a number and continued to
collect data.

Depending on the type of assay(s) conducted, it may be very easy or difficult
to see which wells were not read. During a multiple-wavelength endpoint
reading, it might be quite easy to spot a missed data point; finding one during
a long kinetic reading might be quite difficult, however. Follow the instruc-
tions below for the type of reading that was performed when the error
occurred in order to assist you in finding lost data points.

Lost Data with a Multiple-Wavelength Endpoint Reading

If you get such an error message during a multiple-wavelength endpoint
reading, try displaying raw signal at all wavelengths and visibly inspect the
plate data for missing readings.

Lost Data with a Single-Wavelength Kinetic Reading

If the error occurs during a single-wavelength kinetic run, access the Reduc-
tion dialog box (click the button) for the plate section that was
read. Choose “Custom” for the Wavelength reduction and then click the for-
mula button that appears () to bring up the Reduction dialog box. For
the kinetic reduction, enter the formula Inumpointsread and then close the dia-
log box. In the Plate section, set the display (click the button) to
raw data plot with reduced number. Compare the number shown in the Plate
display with the number of Vmax Points listed at the right-hand side of the
Plate section. The numbers should be the same. If a time point was not col-
lected in a well, the Plate display number will be lower.

Lost Data with a Multiple-Wavelength Kinetic Reading

If the problem occurs during a multiple-wavelength kinetic run, you can fol-
low the procedure outlined above, changing the wavelength reduction in turn
to each of the wavelengths read (Lm1, Lm?2, etc.) and then checking the num-
ber of points read at each wavelength. Once you know which wells have a
missing time point, you can look at a Well Graph with points connected and
determine if the missing points will adversely affect data analysis.

84

SOFTmax PRO User’s Manual



@ Chapter 8: Troubleshooting

#Low or #Sat Messages (Plate Section Data)

HCat | 18728 | 19728 | 20728 | KOst | 23720 | Hlow | 27728 | BOat | 3172.0 | 34720 | 37728

10728 [ 2072.8 | 21728 | 5« | 25728 | HLow (29728 | #0at | 34728 | 37728 | 40728 | Hiat

~
31728 | 23728 | woar | 2772 #low JeElATHem TR TS I RO T Wells

25723 | HSa | 20726 | WLew | 34726 | HSe |40728 | 43728 (47725 | HSe |53z elns| reporting
“#Low”

and “#Sat”
errors

~
34708 | HLowr | 40728 | HEq | 47F2E | 51728 | S6TDE| HOo

Hiat | 31728 | HLoww | ZTTI8 | HSat | 43728 | 47TIE (5172 | KEat 28| 6TTaE | 7IVAE
TA8 | TITAE | B072E| HOa

HLowr 43728 | H0at | 51728 | 56728 | 61728 | M5« | 73728 | 80723 | 30725 | ROat | 10673

47728 | KSdL | 50728 | 61725 | 67728 | HSat | SO0T2.5 | 88728 | BTT2E | Hig | 11773 | Klow

IN[OJ¥F] These reports appear in the Plate section of the SPECTRAmax
GEMINI and only during endpoint mode.

The error #Sat appears when the well is saturated (i.e., too much signal). Try
lowering the PMT setting and re-read the data. If the well is still saturated
after the PMT is set to “Low,” try diluting the sample.

The error #Low appears if the flash lamp missed the flash for that well.
Reread the affected strip(s).

Points Saturated Message

m SO0FTmax Pro E

One or more points were reported as
& zaturated.

Fleaze check your data.

This error appears only with the SPECTRAmax GEMINI and only
during kinetic or spectral mode.
A specific timepoint in a given well (for a kinetic run) or a specific wavelength
in a given well (for a spectral scan) is reported as saturated. Check the indi-
vidual wells for saturation. If the saturation occurs at the time or wavelength
of interest, you will need to reread at a lower PMT setting. If the saturation
does not occur in the time segment or wavelength of interest, you may ignore
the message and proceed with data analysis.
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Points Lost and Saturated Message

@y SOFTmax Pro =

One or mare paints may have beer lost
& during this read.

Algn, one or more pointz were reported asz
zaturated.

Fleaze check your data.

This error appears only during kinetic or spectral mode with the
SPECTRAmax GEMINIL
This error message appears if a specific timepoint in a given well (for a kinetic
run) or a specific wavelength in a given well (for a spectral scan) is saturated
and points are also missed (see “One or More Lost Points,” above). Check the
individual wells for saturation. If the saturation occurs at the time or wave-
length of interest, you will need to reread at a lower PMT setting. If the satu-
ration does not occur in the time segment or wavelength of interest, you may
ignore the message and proceed with data analysis.

For points missed, see the earlier section, “One or More Points Lost Message”
on page 8-4, for information on how to find lost points.

Error Message Boxes

Error boxes contain a stop graphic (ﬂ) and text explaining the error, if the
software can report it. Some errors are not recoverable and require that you
perform the action or assay again. Others, such as an obstruction of the
drawer of the microplate reader, report the problem and allow you to correct
it and then proceed with the assay.

0 Pasted Text doesn't
match plate settings.

You have attempted to paste values from an external file containing ASCII
tab-delimited data into a Plate section or CuvetteSet section, but the number
of fields of data that you have copied does not match those required by the
setup of that Plate section or CuvetteSet section.

For Plate section data, the format of the copied information must match the
Instrument Settings of the target Plate section and the settings chosen in the
Export Format in the Preferences. Check that all the required fields are
present and that you have highlighted all of these fields prior to copying the
data and try pasting again.
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Communication Problems

an “X” through it

Symptom Possible Cause/Solution

The instrument icon shown 1) Is the MAXline instrument turned on?

in the upper left corner of the | 2) If the icon also has the words “No port selected” through it along
SOFTmax PRO window has with an “X,” open the SOFTmax PRO Preferences settings and select

the proper communications port (setting should agree with the
physical port to which the cable from the instrument is connected to
the computer).

3) Quit SOFTmax PRO, turn off power to both the computer and the
MAXline instrument. Check that cable connections between the
instrument and computer are secure. Turn both machines on again
and restart SOFTmax PRO. If an “X” still appears over the icon, it
may be that you are using the wrong type of cable. See “Communi-
cation #1” (following) for more information.

time.

The Macintosh computer has | You can purchase a serial switch that will allow you to choose between
only one serial port and can’t | communication with the MAXline instrument or the printer. See
connect to a MAXline instru- | “Communication #2” (following) for more information.

ment and printer at the same

Communication #1

Instrument Icon Shown with an “X”

If the instrument icon shown in the upper left corner of the SOFTmax PRO
window has an “X” through it, check whether the MAXline instrument is
turned on. If it is, then check the SOFTmax PRO Preferences settings (see Set-
ting Preferences below) to ensure that the proper communications port
(modem or printer for the Macintosh; COM1 or COM2, typically, for the PC)
is selected. This setting should agree with the physical port to which the cable
from the instrument is connected to the computer. If the port setting is correct,
the instrument is on, and communication is still not functioning properly, quit
SOFTmax PRO, turn off power to both the computer and the MAXline instru-
ment, and check that the cable connections between the instrument and com-
puter are secure. Turn both machines on again and restart SOFTmax PRO. If
an “X” still appears over the icon, it may be that you are using the wrong type
of cable.
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Communication #2

Macintosh Computers Having a Single Serial Port

Some Macintosh computers have only a single 8-pin DIN serial port which
serves as both the printer and modem port. Please check to see if your model
is listed as compatible hardware on the SOFTmax" PRO for Macintosh Version
System Requirements and Compatible Hardware sheet. If your computer is not
listed, the performance of SOFTmax PRO version 3.0 for Macintosh cannot be
guaranteed when using this model.

When running SOFTmax PRO, the single serial port Macintosh can either
communicate with the MAXline instrument or print through the single serial
port, but both printer and instrument cannot remain connected to the serial
port at the same time. To avoid uncabling the instrument in order to attach
the printer, you must either print across a network using the ethernet port of
the computer, or the instrument and printer can be connected to an A/B
switch box (one 8-pin DIN input port with two 8-pin DIN output ports) avail-
able from MacWarehouse (1/800/255-6227, part number BND0199, Din-8

A /B switch box). This switch box can then be attached to the single serial port
of the computer. The A /B switch of the switch box is used to physically
switch the connection between the instrument and the printer. Because of the
limitations of the single serial port Macintosh, the Autoprint feature of SOFT-
max PRO cannot be used unless you use the ethernet port of the computer for
printing.

To print from SOFTmax PRO for Macintosh using the single serial port Mac-
intosh, connect to an AppleTalk-compatible printer such as the Hewlett-Pack-
ard DeskWriter C or 550C using an AppleTalk cable connection and the
AppleTalk printer driver. Serial printers such as the Apple StyleWriter which
use an Apple

8-pin DIN to 8-pin DIN peripheral cable and a serial printer driver cannot be
used with SOFTmax PRO for Macintosh on a Macintosh with a single serial
port.

Configuration for Reading

The computer, SOFTmax PRO for Macintosh, and switch box must be config-
ured as follows in order to establish communication with the MAXline instru-
ment: AppleTalk Inactive in the Chooser dialog, serial port set to modem in
the SOFTmax PRO Preferences dialog, and the switch box set to communicate
with the MAXline instrument (to access the Chooser or Preferences dialogs,
refer to “To Switch from Printing to Reading,” below).

Configuration for Printing

The computer, SOFTmax PRO for Macintosh, and switch box must be config-
ured as follows in order to print from SOFTmax PRO: AppleTalk active in the
Chooser dialog, serial port set to modem in the SOFTmax PRO Preferences
dialog, and the switch box set to communicate with the printer (to access the
Chooser or Preferences dialogs, refer to “To Switch from Reading to Printing,”
below).

8-8
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Connecting to the Switch Box

These instructions are for connecting to the A /B switch box available from
MacWarehouse (800-255-6227, part number BND0199, DIN-8 A /B switch
box).

Attach one end of the 8-pin DIN to 8-pin DIN serial cable provided with the
switch box to the single 8-pin DIN serial port of the computer.

Attach the other end of the cable to the input port (I/O) of the A/B switch
box.

Attach one end of the 8-pin DIN to 8-pin DIN serial cable provided in the
SOFTmax PRO software package to one of the two output ports (A or B) of
the A /B switch box.

Attach the other end of the cable to the MAXline instrument.

Attach one end of the 8-pin DIN to 8-pin DIN AppleTalk cable to the remain-
ing output port of the switch box.

Attach the other end of the cable to the AppleTalk printer.

Place a note on the top of the switch box indicating the identity of each output
port.

To Switch from Reading to Printing

Configure the computer, SOFTmax PRO, and the switch box as described
above for reading a microplate.

Read the microplate.
Set the switch box to communicate with the printer.
Quit SOFTmax PRO.

In the Finder, select Chooser from the Apple menu to bring up the Chooser
dialog.
Set AppleTalk to active.

In the box on the left side of the Chooser dialog, choose the AppleTalk driver
for the printer. The printer name should appear in the box on the right side of
Chooser dialog.

Close the Chooser dialog.
Start SOFTmax PRO.

Print the desired sections.
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To Switch from Printing to Reading

1) Configure the computer, SOFTmax PRO, and the switch box as described
above for printing.

2) Print the desired sections.

3) Select Chooser from the Apple menu to bring up the Chooser dialog.
4) Set AppleTalk to Inactive.

5) Set the switch box to communicate with the instrument.

6) Select Preferences from the Edit menu.

7) Without changing any settings, click OK.

8) Read the microplate.

Macintosh Cable Connections

For a MAXline instrument connected to a Macintosh, one end of the cable
should end with an 8-pin DIN connector. This connector is small and round
and should be connected to either the modem or printer port of the Macintosh.

Printer Modem

RN

Figure 8.2: 8-Pin Din Connection to Macintosh Computer

If you are connecting the Macintosh to a MAXline instrument, the other end
of the cable should also be an 8-pin DIN connector.

Figure 8.3: 8-Pin DIN to 8-Pin DIN Serial Cable

You should use a double-shielded, straight-through serial cable. If you are
unsure of the quality of the cable you are using, Molecular Devices suggests
that you purchase a cable of known quality and try the connection again.
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Q:EEE PC Cable Connections

For a PC that will be connected to a MAXline instrument, one end of the cable
should end with an 8-pin DIN connector. This connector is small and round
and should be connected to the MAXline instrument.

The connector required to attach to your PC will depend upon the type of
serial port(s) available on your computer. Typically, at least one 9-pin or 25-
pin serial port is available on a PC; most have two, which are known as
COM1 and COM2, respectively. The connector for your computer may be a 9-
pin or 25-pin connector (or you can use an adapter that converts from 9-pins
to 25-pins—see Figure 8.4).

9-pin to 25-pin
adapter

: 25-pin

Figure 8.4: 25-Pin DIN to 25-Pin or 9-Pin Serial Cable

The cable itself should be a double-shielded, straight-through serial cable. If
you are unsure of the quality of the cable you are using, Molecular Devices
suggests that you purchase a cable of known quality and try the connection
again.
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Display Problems

Symptom

Possible Cause/Solution

Alarge Group section table
becomes gray or disappears.

You are attempting to display more than 2500 data points in a group.

1) From the View menu, choose Minimize. Delete the large Group
table; then create a new, smaller table.

2) If this does not work, from the View menu, select the large group;
then choose Delete groupname from the Edit menu. Save the file;
close the file; reopen the file.

Checkbox for Plate blank
subtraction in the reduction
dialog box is not visible.

This option is not visible until after data has been collected.

Y-axis units on a graph (either
Well Graph or Graph section)
are repeated.

This can occur when the range on the Y-axis is very small. Increase the
height of the Y-axis.

Ared “hand” appears in the
instrument information por-
tion of a Plate section or
CuvetteSet section.

A Visioneer PaperPort extension (Macintosh) is in conflict with SOFT-
max PRO. Disable or remove the PaperPort extension and restart the
computer.

Text appears “too large” for
wells in plate on Windows
platform.

In the Windows Control Panel, check the settings for Display. Ensure
that you are using “small fonts.”

General display problems in
Windows

Change the video display settings to 16-bit and high color, or better.

Printing Problems

Symptom

Possible Cause/Solution

Text in the header field of the
print dialog box “disappears”
if you press the return or
enter key.

The text is still there but is not visible. It will print. If you click in the
box and drag the mouse to the left, it will reappear.

The Notes section is longer
than one page. The bottom
line of the first page and the
top line of the second page
are partially printed.

Insert a linefeed into the Notes section at the appropriate place.

8-12
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General Problems

Symptom

Possible Cause/Solution

Data from a CuvetteSet sec-
tion reference or reading
doesn’t seem “right.”

Check that the cuvette is oriented properly in the cuvette port of the
instrument: the clear sides of the cuvette must face left and right when
you are in front of the instrument. If the cuvette is oriented improperly,
remove it, replace it in the correct orientation, and repeat the reference
or reading.

Macintosh “bombs” or
gives errors that cause SOFT-
max PRO to crash.

The amount of memory available in your Macintosh or the amount of
memory allocated for SOFTmax PRO may be insufficient. See “General
Problem #1” below for more information.

|E Double-clicking a file
with the “.pda” extension
launches the Printshop appli-
cation.

Printshop (from Brederbund) uses the “.pda” extension to identify its
files (as does SOFTmax PRO). See “General Problem #2” below for
more information.

General Problem
. —| #1

Insufficient Memory in a Macintosh

If errors occur while using SOFTmax PRO for the Macintosh, it may be that

the amount of memory allocated for the program is insufficient. Two items
need to be checked: the amount of memory your Macintosh has available for
use, and the amount of memory allocated to SOFTmax PRO.

To see the amount of memory available within the Macintosh, first quit all
open applications, then go to the Finder, and choose About This Macintosh...
from the Apple (O) menu.

o

File Edit Yiew 5pecial

bout This Computer

The information box that opens will list the amount of memory used by the
System file and the amount of memory remaining (under the heading, “Larg-
est unused block”) that can be assigned to applications (such as SOFTmax
PRO). The amount of memory available should be equal to or greater than
minimum amount required by SOFTmax PRO.

O

Aboud This Computer BB

Mac ._ L‘ﬂmﬁﬁrr N —

Bl - i Moy 190 E
Wirtau) Paemairy: 000 PrE i oo Bagd
Largesd Umdssd Blaad: 1755000

" Hac 5 RS 0

Pt 95 HOH 12

=& D Rl Cawgater, Ind. 1965- | #E

Kl hem TaiME

Figure 8.5: About This Macintosh Dialog Box
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If you open many files simultaneously, or if you open SOFTmax PRO while
other applications are open in the background, memory errors can occur.
Also, if you make a kinetic run with a large number of data points, you may
not have enough memory with a typical allocation. SOFTmax PRO requires a
minimum of 7223K (over 7 megabytes) of memory to run, but this is not opti-
mal. The preferred size is 8223K (over 8 megabytes) or larger. Try increasing
the amount of memory allocated to the program. To do this, quit SOFTmax
PRO (if it is running). Then highlight the SOFTmax PRO program icon (click
it once), and then choose Get Info (381) from the File menu. The dialog box
that opens lists suggested and minimum memory allocations (see Figure 8.6).

| SPF 3.0 Info =|

[sPF 3.0 |

SOFTHz@PROZ0  &1993-99 Malecular Devices Corp.
Show: [ Memory =

Kind: application program
Memory Requirements
Suggested Size: 10000 K

Minimum Size: 5000 K
Preferred Size: 10000 K

Hote: Memory requiremnents will increase by 2,152 K if
virtual memary is turned off.

[ Locked

Figure 8.6: SOFTmax PRO Info Dialog Box

Enter a larger amount of memory in the box next to “Suggested size”—the
amount you enter may be limited by the total amount of memory available.
The next time you start SOFTmax PRO, it will use the larger memory size you
have allocated. You may also enter a different number into either the mini-
mum or preferred size boxes. It is suggested that you do not reduce the num-
ber in the “Minimum size” box (you may increase it, however). The
“Preferred size” can be as large as you wish, depending on the amount of
memory available.
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g General
5 Problem #2

Printshop Launches instead of SOFTmax PRO (Windows only)

Both Printshop (an application from Brederbund) and SOFTmax PRO use the
extension “.pda” to identify files. If Printshop is already installed when you
install SOFTmax PRO on your computer, the “.pda” extension will have
already been registered with Windows as a Printshop file, and SOFTmax PRO
files will appear with the Printshop icon. Double-clicking any file ending with
the “.pda” extension will launch Printshop instead of SOFTmax PRO.

There are two ways to fix this problem: 1) you can launch the SOFTmax PRO
program and open the data or protocol file from within the program; 2) you
can change the program that starts when you open a file. To perform this sec-
ond option, do the following:

In My Computer or Windows Explorer, click the View menu, and then click
Options.

Click the File Types tab.

In the list of file types, click Printshop. The settings for Printshop will be
shown in the File Type Details box (“PDA” will appear as the extension used).

Click [EdTt].

In the actions box, click [Open].

Click[Edit], and then specify SOFTmax PRO as the program you want to
open files thathave this extension. Todo this, click the[ Browse. . . Jbutton
and locate the SOFTmax PRO executable file.

Doing this will cause “.pda” files to be associated with SOFTmax PRO instead
of Printshop. In order to open Printshop files, you will need to open the Print-
shop application and open “.pda” files relating to Printshop from within that
application (double-clicking a “.pda” file will open SOFTmax PRO).
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Introduction

SOFTmax PRO 3.0 can be controlled by other Windows applications by means
of a simple ASCII string-based messaging system. A command string such as
“Read” or "SaveAs:myFile” is sent to SOFTmax PRO which then parses and
executes the command.

Interprocess communication is implemented by using the Windows Send-
Message / PostMessage system. When SOFTmax PRO 3.0 starts up, it uses
RegisterWindowMessage to register a unique message tag. Other applications
can retrieve this message tag by using the same mechanism:

smaxMsg=RegisterWindowMessage(“SOFTMaxPROMsg™);

ASCII commands are sent to SOFTmax PRO using the WM_SETTEXT message,
a special message used for interprocess Windows messages because it allows
character strings from the address space of one process to be accessed (read-

only) by a process running in another address space.

All messages must be sent to the SOFTmax PRO main window. To get the
proper HWND:

hwnd = FindWindow(“S0OFTMaxPROMainWnd”, “SOFTmax Fro”);
Finally to send the message:

SendMessage(hwnd WM_SETTEXT,smaxMsg,(LFARAM)myCmd);
Notes:

¢ The smaxMsg tag MUST be sent as the wParam so that SOFTmax PRO
knows this is an external command and not a Windows generated message.

¢ The tag and hwnd should be checked for non-zero values before sending
the message.

SOFTmax PRO Responses

Most commands that are sent to SOFTmax PRO are just that: commands that
tell SOFTmax PRO to do something. However, a few SOFTmax PRO com-
mands respond with ASCII results. Examples are “ReturnStatus” and
“ReturnData”.

Two response modes are available. In the first mode, SOFTmax PRO responds
by putting the requested information on the clipboard. The data can then be
pasted into other applications, such as into Excel spreadsheets. For many
other applications, however, the clipboard mechanism is not appropriate for
retrieving data from SOFTmax PRO. Because of this, SOFTmax PRO can also
send the response strings back in a separate message, using the MFC C++
WinProc. This mechanism is discussed in detail later in the Appendix.
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SOFTmax PRO Commands

SOFTmax PRO commands are single words. If parameters are required with
the command, a colon is used between the command and the parameters.

Close

Close the current document.

AN\ [N If the data has not been saved, the document is closed any-

way with no user warning.

CloseDrawer
Tell SOFTmax PRO to close the instrument drawer.

Copy

This is equivalent to pressing CTRL-C or selecting Copy from the Edit menu.

Notes:

¢ If a plate section has just been read or is the only selected section, the
plate data will be copied to the clipboard.

¢ The data copied will follow the display settings for the current plate
(normally Raw Data).

¢ Other sections such as Groups can also be copied. The SelectAll command
should be used first.

ExportAs: XXX
Tell SOFTmax PRO to export data in the standard SOFTmax PRO format.

ImportTemplate: XXX

Have SOFTmax PRO import a template file. The file should comply with
SOFTmax PRO'’s template file format. A plate section should be selected
prior to importing a template.

NameCurSection

This (re)names the current selected section. If no section is selected, nothing
happens.

Notes:

e This command is used typically to identify different plates in an auto-
mated environment.

¢ The data copied will follow the display settings for the current plate
(normally Raw Data).

Example:

“NameCurSection:Plate#002345”
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New

Have SOFTmax PRO send a New command. This creates a new document and
reads in the values contained in the “Default Protocol.ppr” protocol file.

OpenAssay: XXX

Have SOFTmax PRO open a protocol file. The file should be in SOFTmax
PRO’s Assays folder which is set using the Assays menu. Protocols can also
be stored in subdirectories of the Assays folder.

Notes:

® Only protocol files can be opened.

¢ SOFTmax PRO will append .ppr to any filename passed in.
o If the file is not found, SOFTmax PRO does nothing.

Examples:
“OpenAssay:myFile”
“OpenAssay:\mySubDirectory\myFile”

OpenDrawer
Tell SOFTmax PRO to open the instrument drawer.

Read

Select a plate section and send SOFTmax PRO a read command.

Notes:

¢ If more than one plate section exists in the current document, the first
selected plate will be read. If no plate is selected, the first plate after the
currently selected section will be read. If nothing is selected, the first
plate in the document will be read (typical case).

¢ If the plate already has data, the data will be overwritten without con-
firmation.

o If Autosave is turned on, the document will be saved normally after the
read is complete.

e Pre-reads of plates should not be performed.

ReturnData

This command is used to ask SOFTmax PRO to send back the data from the
currently selected plate. Generally this is used to send the data directly to
the caller instead of using the clipboard.

In the Visual Basic or Excel environments, this command functions like the
SOFTmax PRO “Copy” command if a plate is the currently selected section.

ReturnStatus

This command sends back the current instrument status. The status is an
ASCII string that has information about the instrument type and version,
whether the instrument is busy or idle, its current temperature, and the
state of its drawer. The exact format of this response depends on the type of
instrument in use.
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ReturnTiming

This command sends back the number of seconds that it would take to read
the current plate. For multi-plate documents, the plate used is chosen in the
same way as described in the “Read” command above.

SaveAs: XXX

Have SOFTmax PRO save the current document file. The file will be saved
in the current SOFTmax PRO Autosave directory which is set in the Prefer-
ences dialog accessed through the Edit menu. Data files can also be saved to
subdirectories of the Autosave directory.

Notes:
¢ SOFTmax PRO will append .pda to any filename passed in to it.

¢ If a file with the same name already exists, SOFTmax PRO will automat-
ically overwrite the file with NO warning.

¢ If the subdirectory does not exist, the file will not be saved.

Examples:
“SaveAs:myFile”

“SaveAs:\mySubDirectory\myFile”

SelectAll

This is equivalent to pressing CTRL-A or choosing Select All from the Edit
menu. This can be used to select data in group tables for copying (not needed
for copying plate data).

SelectSect

Select a section by name. This can be useful for multi-plate protocols or for
selecting Group tables for copying.

Examples:
“SelectSect:Plate#t0023499”
“SelectSect:Group#1”

SelectSectNum

Select a section by its order in the document. This can be useful for multi-
plate protocols or for selecting Group tables for copying.

Example:

“SelectSectNum:d ”

SetTemp:XX.X

Send a command to set the current instrument incubator temperature.

Stop

Send SOFTmax PRO a command to stop reading. This is equivalent to press-
ing the Stop button on the SOFTmax PRO tool bar. This should be sent before
any Close or Quit command if there is a possibility that the instrument is
still reading.
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Quit

Tell SOFTmax PRO to close all documents and Quit.

[\SI¥(ONH If the data has not been saved, the application quits any-
PP q y
way with no user warning.

Visual Basic (Excel Macro) Example
' First some housekeeping code:
Private Declare Function FindWindow Lib “userd2” Alias _
“FindWindowA” (ByVal IpClassName As String, _
ByVal IpWindowName As String) As Long
Private Declare Function SendMessage Lib “userd2” Alias _
“SendMessageA” (ByVal hWnd As Long, ByVal wMsg As Long, _
ByVal wParam As Long, _
ByVal IFParam As String) As Long

Private Declare Function RegisterWindowMessage Lib “user32” Alias _

“RegisterWindowMessageA” (ByVal mgsName As String) As Long

Const WM_SETTEXT = 12" define a windows message value
Function SendMsgToPRO(ByVal msgStr As String) As Long
hWnd = FindWindow(“SOFTMaxPROMainWnd”, “SOFTmax Fro”)
If hWWnd = O Then ' one beep means Pro is not running.
Beep
Else
" Pro is running so use the SendMessage AFI
softmaxMsg = RegisterWindowMessage(“SOFTMaxFPROMsg”)
If softmaxMsg = O Then
' This version of PRO does not understand external msgs
Beep
Beep
Else
SendMessage(hWnd, WM_SETTEXT, softmaxMsg, msgStr)
End If
End If
End Function

' This is an example of how to use the above routine
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Sub SendNewMsgToPRO()
SendMsgToPRO (“New”)
End Sub

MFC C++ Interface to SOFTmax PRO Remote Commands that
Return Values

Some SOFTmax PRO IPC commands return values. By default they put the
data in the clipboard, but optionally they will use the WM_COPYDATA
mechanism to return data directly to the caller.

In order to have the SOFTmax PRO response returned in this fashion, the
commands must be sent using WM_COPYDATA so that SOFTmax PRO
knows what to send the response to.

SOFTmax PRO will then reply with another WM_COPYDATA message
that contains the response.

MFC Example Code:

long cmdStr;

CString cmdStr;

smaxMsg=RegisterWindowMessage(“SOFTMaxPROMsg™);
cmdStr="0OpenDrawer™;

cd.dwData=(DWORD)GetSafeHwnd();; // pass our hwnd for return messages
cd.cbData=cmdStr.GetlLength()+1; // add one for /0
cd.lpData=cmdStr.GetBuffer(0);

:SendMessage(hwnd WM_COFPYDATA,smaxMsg,(LFARAM)&cd);

Later, SOFTmax PRO will reply with a WM_COPYDATA message. To get it in MFC, cre-
ate a routine like this:

BOOL XXXXXXX::OnCopyData(CWPropWnd, COPYDATASTRUCT* pCopyDataStruct){
UINTmsgTag;

CString aStr;
msgTag=RegisterWindowMessage(“SOFTMaxPROReplyMeg™); // get tag
if (pCopyDataStruct->dwData==msgTag) {

aStr= pCopyDataStruct->lpData,pCopyDataStruct->cbData);

/1 do whatever

return(TRUE);

}else {

return(FALSE); // message is for someone else

}

}
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Symbols
%Transmittance 1-4, 1-16, 1-24, 1-26, 4-13, 4-15,
4-23, 5-12, 5-18, 5-25, 5-37, 5-38, 620

Numerics

1-Ref 5-40
4-Parameter (curve fit) 5-60

A

About SOFTmax PRO 3-26
Absolute OD values 5-32
Absolute values 5-18, 5-32, 5-33
Absorbance 1-3, 1-4, 1-13, 1-16, 1-21, 1-24, 4-15,
4-23,5-18, 5-25, 5-38
Active 1-13, 3-8, 3-10, 3-24, 3-26, 3-27, 3-28,
3-30, 3-33
Alerts 8-3
ANSI Character Set 1-13
AppleTalk 2-3, 2-4, 2-5, 8-8, 8-9, 8-10
Area Under Curve 1-13, 4-14, 4-28, 5-34, 5-36,
5-37, 5-38
ASCII
Character Set 1-13
file 1-17, 1-19, 2-18, 3-16, 3-18, 3-26, 3-33,
3-35
string-based messaging 3-39
Assays
folder 2-19, 3-24, 6-3, 6-4, A-5
menu 2-19, 3-24, 3-32, 6-3, 6-4, A-5
Autocalibration 1-13, 4-4, 4-25, 4-53, 4-54, 4-58
Automix 1-14, 1-25, 3-31, 4-4, 4-5, 4-14, 4-23,
4-28,4-32, 4-57
button 3-7, 3-8
Autoprint 2-19, 3-29, 6-12, 8-8
Preferences setting 2-14
with ROBOmax 6-11

Autosave 2-16, 2-18, 3-29, 6-11, A-5
Append to File 2-18
Create New File 2-18
directory A-6
file prefix 2-18
Preferences setting 2-14
with ROBOmax 6-11
Autosize (command) 3-20, 3-37, 5-44, 7-23

B

Background constant subtraction 4-21, 4-26,
5-24
Background interference 4-21, 4-30, 4-32
Blanking 1-14, 1-25, 4-49
blanks in combination 4-50
CuvetteSet section 1-14
group-associated blanks 1-14, 4-50
plate blank 1-14, 4-49, 5-27, 7-8, 8-12
Plate section 1-14
pre-read plate 4-21
pre-read plate blank 1-14, 3-31, 4-21, 4-25,
4-26, 4-49, 5-27, 5-38
Ref 1-14, 4-49
template blank 1-14, 4-50

C

Cable connections 2-7, 2-8, 2-14, 8-7
Macintosh 2-3, 2-4, 8-8, 8-10
PC 1-22, 1-24, 2-4, 2-6, 8-11
Calculation
dialog box 3-14, 3-20, 5-39, 5-47, 5-48
hierarchical 5-24
Calibration 3-31, 4-28, 4-58
Checkbox 1-14
Chooser 2-3, 2-4, 3-27, 6-12, 6-16, 8-8, 8-9, 8-10
Clear
button 4-37, 4-39, 4-44
Clear (command) 1-14, 3-28
Close (command) 3-26, A-6
Close Drawer (command) 3-31
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Column
adding 5-42, 5-46
adding/deleting 3-28, 5-46
Autosize 3-20, 3-37, 5-44, 7-23
copy/ paste 6-25
Create (command) 3-37
creating new 3-20
deleting 5-42, 5-46
editing 3-20, 3-37, 5-42, 5-44, 5-45
enlarge 5-43
format 4-41
formulas 5-46
copy/ paste 6-25
editing 5-44
modifying 5-45
hiding 3-37, 5-42, 5-43
reference to other 5-46
resizing 5-42, 5-43
showing 3-37
showing formulas 5-42
showing/hiding formulas 3-20
text format 5-48
Column vs. wavelength priority (reading) 4-58
Communication
instrument icon 2-14
ports—Preferences setting 2-14
problems 8-7
serial port 2-15
Connect Points 5-66
Connections
Emax, Vmax, UVmax, or THERMOmax to
Macintosh 2-4
Emax, Vmax, UVmax, or THERMOmax to
PC 2-6
SPECTRAmax & OPTImax to Macintosh
2-3
SPECTRAmax & OPTImax to PC 2-4
Control menu box (Windows) 1-15
Copy 1-15, 6-23
command 3-28, 6-23
formulas 6-25
Group columns 6-25
Plate data 6-23
pre-read data 4-21
template 6-23
Create Column (command) 3-37, 5-46
Create Summary (command) 3-35, 3-37, 5-47,
5-48
Cross (pattern) 4-15

Cross-platform files 6-7
Cubic Spline (curve fit) 1-15, 5-63
Curve fit 1-15, 5-54, 5-55
4-Parameter 5-60
Cubic Spline 1-15, 5-63
Exponential 1-18, 5-64
judging a good fit 5-65
Linear 1-20, 5-56
Log-Log 5-58
Log-Logit 1-20, 5-60
minimum number of standards 5-65
Point-to-Point 1-22, 5-62
Quadratic 1-23, 5-59
Semi-Log 1-24, 5-56, 5-57
Custom formulas 5-68
reduction 5-39
Cut 1-16
Cut (command) 3-28
Cutoff 1-16
Cutoffs 4-32
CuvetteSet
menu 3-34
menu commands/buttons 3-17
reduction options 5-4
resizing the display 5-11, 5-12
section 1-16, 3-17, 5-4
data display 5-4
CuvetteSet section 1-16
CuvetteSet Settings (command) 3-35

D

Data
exporting 6-17, 6-21
importing 6-21
Data display 1-16, 4-59, 5-3, 5-4, 5-5, 5-42, 7-19
Gray Scale 5-15, 5-17
Group section 5-42
limits 5-15
Ranged 5-15, 5-16
reduced number 5-14
Threshold 5-15
well graph 4-59, 5-18
Data file 1-16, 5-3, 6-5
locating 6-5
Data mode (%7T/ Absorbance) 1-16, 5-38, 6-20
Data points 5-31, 5-32, 5-65, 5-68, 8-12
one or more points lost 8-4

I-2
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Data reduction 1-3, 5-24
calculation, hierarchical 5-24
Default protocol 1-16, 6-3
Delete (command) 3-9, 3-10, 4-37
Delete Section (command) 3-28
Density (setting) 4-16
Desktop 1-16
Dialog box 1-16
Dilution factor 1-17
Dimmed 1-17
Display
command 3-33, 3-34
default settings 5-6, 5-12
dialog box 5-6
options 6-17
parameters 5-3
problems 8-12
reduced number 5-14
Drawer button 3-8
Dual wavelength 5-40
Duplicate 6-25
Duplicate (command) 1-17

E

Edit Column (command) 3-37
Edit Summary (command) 3-35, 3-37
Emax
connection to Macintosh 2-4
connection to PC 2-6
Emission scan (spectral) 1-17
Emission spectral scan 1-17
End (wavelength) nm 5-37
End Time 5-29, 5-32
Endpoint 1-3, 4-13, 4-27, 5-28
display defaults 5-6
reduction 5-28
Enlarged well graphs 5-18
Error bars 5-54
Error messages 8-6
pasted text 8-6
Excitation scan (spectral) 1-17
Experiment
active 3-8, 3-30
Experiment menu 3-30
Experiment section 3-8
Exponential (curve fit) 1-18, 5-64

Export 6-21
command 3-26, 6-17
data 6-21
format 2-15

Preferences setting 2-14

Export command
format

Preferences setting 6-17

Exporting data 6-17

F
File
autosaving 6-11
creating 6-3, 6-5
cross-platform 6-7
data 6-5
management 6-3, 6-5
menu 3-26
opening 6-6
SOFTmax 6-6
protocol 6-5
saving 6-10, 7-17
saving manually 6-10
stationery 7-18
Files
opening
SOFTmax PRO 1.x 6-6
Fill (pattern) 4-15
Filter wavelengths 2-15
Fluorescence 4-54
Fluorophore 1-18
Format text 6-15
Formula 5-68
column 5-46
copy 6-25
custom 5-68
custom reduction 5-39
editing 5-44
help 1-9
plot 5-48
summary 5-47
Formula (button) 5-39
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G

Glossary of Terms 1-13
Graph 5-48
command 3-33, 3-34
connect points 5-66
copying 6-23
curve fit 5-54, 5-55
error bars 5-54
formulas 5-48
options 5-66
axes 5-68
bar 5-67
button 5-19
defaults 5-66
scatter 5-66
standard curve 7-28
summary 5-48
Graph menu 3-36

Graph section 3-9, 3-21, 5-48, 5-55

curve fit 5-54, 5-55

menu commands/buttons 3-22

plots 5-55
Graph Settings 3-36

Graph Type (command) 3-36, 5-66

Graphing wells 5-18

Gray Scale display 5-15, 5-17

Group 3-9, 3-19, 7-22
blank (plate blank) 7-8
boundaries 4-37, 4-38
columns 7-22

adding 5-46
copy 6-25
formulas 5-44, 5-46
paste 6-25
customizing 3-9
sample descriptor 4-47
sample name 4-47
series 4-47
Template Editor 4-36
text format 6-15
units 7-8
Group menu 3-37
Group section 5-42

menu commands/buttons 3-20
Group Settings (command) 3-37

Group Settings (dialog box)

assign area 4-45

sample area 4-44

sample descriptor 4-41
Group-associated blanks 1-14, 4-49, 4-50

H
Help 1-9, 1-10

formula 1-9

hypertext links 1-12

search function (Windows) 1-11
Hide (command) 3-37, 5-43
Hide Formulas (command) 5-44
Hide Replicates (command) 3-37
Highlight 1-18
H-line (pattern) 4-15

I

Icon, instrument 2-14
Import/Export 6-21
Importing data 6-21
Incubator (command) 3-31
Incubator button 3-8
Installation 2-9
Instrument settings 3-23, 4-4, 7-6
mode 4-13, 4-27
read type 4-30
summary 4-5
wavelengths 4-15
Instrument Setup (command) 3-31

K

Kinetic 1-3, 4-14, 4-28, 5-29
display defaults 5-6
interval 4-14, 4-28
limits 5-29
negative OD values 5-29
reduction 5-29, 5-34, 5-39
run time 4-14, 4-28

Kinetic limits 5-29
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L
Lag Time 5-29, 5-31
Lambda at Maximum 5-38
Lambda at Minimum 5-38
Large Display 1-19
Limits
data display 5-15
MaxOD 5-29, 5-37
MinOD 5-37
Linear (curve fit) 1-20, 5-56
Log-Log (curve fit) 5-58
Log-Logit (curve fit) 1-20, 5-60
Luminescence 1-20

M

Macintosh

computer 2-7

problems 8-13

software 2-9
Mask 5-22

button 5-22

wells or cuvettes 5-22
Mask (command) 3-33, 3-34, 5-22
Max Lambda 5-38
Maximum 5-37
Maximum (reduction) 1-20
MaxOD 1-20, 5-29, 5-33, 5-37
MaxRFU 1-20
MaxRLU 1-20
Memory

insufficient (Macintosh) 8-13
Menu

Assay 3-32

bar 3-4

CuvetteSet 3-34

Experiment 3-30

File 3-26

Graph 3-36

Group 3-37

Notes 3-35

Plate 3-32

View 3-30
Message boxes 8-3
Minimize (command) 3-30
Minimum 5-38
Minimum (reduction) 1-21
MinOD 1-21, 5-29, 5-31, 5-37
MinRFU 1-21

MinRLU 1-21
Mode 4-13, 4-27
Endpoint 4-13, 4-27
Kinetic 4-14, 4-28
interval 4-14, 4-28
run time 4-14, 4-28
Spectrum 4-15, 4-29
Well scan 1-4, 4-15
Modem port 2-15

Molecular Devices Technical Service 8-3

N
New (command) 3-26, 6-5

New Window (command) 3-33, 3-35, 3-36, 3-38

Non-Volatile RAM 1-21

Normal Display 1-21

Notes menu 3-35

Notes section 3-9, 3-13, 5-48
text format 6-15

Notes Settings (command) 3-36

NVRAM 1-21

Q)

OD values, absolute 5-18, 5-32, 5-33
Onset Time 4-14, 4-28, 5-36
Open (command) 3-26, 6-6
Optical density (OD) 1-13, 1-21, 4-53
OPTImax
connection to Macintosh 2-3
connection to PC 2-4
Option button (radio button) 1-22

P

Page Setup (command) 3-6, 3-27, 5-46
Parallel Port (Windows) 1-22
Partial plate read 4-24, 4-35
Password protection 6-27

changing 6-28

setting 6-28
Paste 1-15, 6-23

command 3-28, 6-23

Group columns 6-25

pre-read data 4-21
PathCheck 4-20, 5-27, 5-28
Pathlength correction 4-20, 5-27, 5-28
Plate blanks 1-14, 4-49
Plate menu 3-32
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Plate section 3-9, 3-15, 5-4
data display 4-59, 5-4, 5-5, 7-19
instrument settings
summary 4-5
menu commands/buttons 3-16
reduction options 5-4
Plate Settings (command) 3-33
Plots 5-48, 5-55
command 5-48
Point-to-Point (curve fit) 1-22, 5-62
Port 1-22
Preferences 2-14
command 3-29, 6-11
Pre-read plate blanks 1-14, 4-25, 4-49
copy/ paste data 4-21
Print (command) 3-27, 6-15
Print Section (command) 3-27
Printing 6-12
Autoprint 6-12
options 6-12
problems 8-12
report 6-12, 6-13, 7-31
including/excluding sections 6-13
section 6-12
order 6-13
setup 6-12
template 6-12
well graph 5-21, 6-12
PrintShop
Conflict with SOFTmax PRO 8-13
Protocol
default 1-16
Protocol file 6-4, 6-5
default 6-3
locating 6-5
saving 7-17

Q

Quadratic (curve fit) 1-23, 5-59
Quit (command) 3-27

R

Radjio button (option button) 1-22
RAM (Random Access Memory) 1-23
Ranged display 5-15, 5-16

Read 4-54, 7-18
button 3-7
command 3-31, 4-54
cuvette 4-53, 4-55
entire plate 4-24, 4-35
microplate 4-53, 4-54
mode 4-13, 4-27
Endpoint 1-3, 4-13, 4-27
Kinetic 1-3, 4-14, 4-28
Spectrum 1-3, 4-15, 4-29
Well scan 1-4, 4-15
partial plate (Strips) 4-24, 4-35
priority 4-58
strips 4-24, 4-35
Read type 4-30
Reader (pop-up menu) 2-15
Recalculate Now (command) 3-29, 5-41
Recalculation options 5-41
Reduced Number (display) 5-14
Reduction 1-3, 5-4, 5-24, 5-27
command 3-32, 3-34
custom formula 5-39
defaults 5-28, 5-29, 5-34, 5-37, 5-39
kinetic 5-34
options 5-4
parameters 5-3
spectrum 5-37
Ref (Cuvette Set) 4-49
Ref button 3-7
Reference
problems 8-13
reading 4-55
Registration dialog box 2-12
Replicates 4-46
Report 6-13
customizing 6-13
default setting 7-31
printing 6-12, 6-13, 7-31
including / excluding sections 6-13
RFU/RLU values, absolute 5-18, 5-32
ROBOmax 6-11

S

Sample descriptor 4-41

Save (command) 3-26, 6-5, 6-10, 7-17
Save As (command) 3-26, 6-5, 6-10
Saving files manually 6-10

Scroll 1-24
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)

Scroll bar 3-10
Section 3-9

active 1-13, 3-10, 3-24, 3-27, 3-28, 3-30, 3-33

changing order 6-14
creating 3-10
CuvetteSet 3-17
deleting 3-9, 3-10
Graph 3-9, 3-21, 5-48, 5-55
curve fit 5-54, 5-55
options 5-66
plots 5-55
Group 3-9, 3-19, 5-42, 7-22
columns 7-22
customizing 3-9
text format 6-15
inactive 3-10
Notes 3-9, 3-13, 5-48
text format 6-15
order 6-14
Plate 3-9, 3-15
printing order 6-13
relationship 5-3
Standard Curve 7-28
tool bar 3-10
Sections
opening/ closing 3-11
Select All (command) 3-28
Semi-Log (curve fit) 1-24, 5-56, 5-57
Serial port 1-24, 2-15, 8-7
Series 4-46, 4-47
replicates 4-46
Show All (command) 3-37, 5-43
Show Formulas (command) 3-36, 3-37, 5-44,
5-47, 5-48
Size box 5-21
Slope 1-24, 5-36
SOFTmax files 6-6
SOFTmax PRO 1.x files 6-6
SOFTmax PRO Version 2
What's New 1-4
Specifications
Macintosh computer requirements 2-7
Windows-compatible computer 2-8
Spectral emission scan 1-17
Spectral excitation scan 1-17
SPECTRAmax
connection to Macintosh 2-3
connection to PC 2-4

Spectrum 1-3, 4-15, 4-29, 5-37
display defaults 5-6
Speed Read 4-20
Standard curve 5-65, 7-28
Standards, minimum number 5-65
Start and End (wavelengths) 5-37
Stationery file 7-18
Status bar 3-4, 3-7, 4-57
Stokes shift 1-25
Strips 4-24, 4-35
Summary 5-47, 5-48
adding / editing 5-42, 5-47
aligning 5-47
formula 5-47
line up with column 5-47
moving 5-47
plot 5-48

Suspend Recalculation (command) 3-29, 5-41

T

Temperature display 3-7
Template 3-9, 4-38

blanks 4-50

clear 1-14, 6-24

command 3-32, 3-34

copy/ paste 4-51, 6-23

groups 4-36, 4-37

hierarchy 4-37

import/export 6-21

samples 4-37

selecting wells 4-38

series 4-46

fill direction 4-47

Template Editor 3-32, 3-34, 4-36, 4-38, 7-8

Group area 4-39

tool bar 4-39
Text

format 6-15
Text Style (command) 3-29, 6-15
THERMOmax

connection to Macintosh 2-4

connection to PC 2-6
Threshold display 5-15
Time at 1/2 Maximum 5-36
Time at Half Maximum 1-25
Time at Maximum 1-25, 5-36
Time at Minimum 1-25, 5-36
Time to Vmax 4-14, 4-28, 5-35
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Time-resolved fluorescence 1-25
Title Bar 1-26
Title screen 2-12, 2-13, 3-3
Tool bar 3-10
Transmittance (%T) 1-16, 4-13, 4-15, 4-23, 5-12,
5-18, 5-25, 5-37, 5-38, 6-20
Transmittance(%T) 1-4, 1-16, 1-24, 1-26
Troubleshooting
Technical Services 1-12

U

Undo (command) 1-26, 3-28
Uninstall 2-11
Units (group) 7-8
UVmax
connection to Macintosh 2-4
connection to PC 2-6

V

Vertical Display 1-26

View menu 3-30

V-line (pattern) 4-15

Vmax 4-14, 4-28, 5-34
connection to Macintosh 2-4
connection to PC 2-6

Vmax (kinetic reduction) 5-34

Vmax Points 5-18, 5-30, 5-31, 5-34, 5-35

W

Wavelengths 4-15
Spectrum 4-19, 4-31
Well graph 5-18, 5-21
printing 5-21, 6-12
Well scan 1-4, 4-15
Density setting 4-16
pattern 4-15
Wells
graphing 5-18
masking 5-22
selecting in template 4-38
Window
active 1-13, 3-26, 3-33
Page Setup command 3-6
scroll bar 3-10
size 3-6, 3-12
sizing 5-21
Windows-compatible computer
requirements 2-8

X

X-axis (command) 3-36, 5-68

Y

Y-axis (command) 3-36, 5-68

Z

Zoom box 5-21

I-8
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