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Improved throughput is just a click away!
Is your MetaMorph® acquisition system overwhelmed with users? 

Are users waiting in line to analyze their data?
Adding a dedicated MetaMorph offline analysis system provides improved 
productivity to your laboratory or core facility.

Accelerate throughput and save time by moving image analysis off the 
acquisition system and onto the separate dedicated workstation. This is 
especially helpful for analysis requiring high computational power such as 
motion analysis, segmentation and measurements on large data sets.

We offer three offline products:

• MetaMorph Offline Basic Software: Includes standard measurement 
and analysis capabilities such as thresholding, segmentation, filtering 
and morphometry.

• MetaMorph Offline Premier Software: Enhanced version of Basic 
Software plus advanced application modules and the 4D viewer 
application.

• MetaMorph Offline Premier Software Network Licensing: Equivalent to 
offline Premier version but in a cost effective bundle with attractive per 
seat license pricing.

These MetaMorph packages can be purchased through any of our valued 
sales partners or directly from Molecular Devices, Inc. Click HERE to locate a 
sales partner near you.

Visit us at the Society for Neuroscience 

Annual Meeting in San Diego, CA!

Booth #3501

MetaMorph Software Webinar Series:
"Enhance FRET-based assays with MetaMorph Software"

The recording is now posted to our website HERE

"Using Integrated Morphometry Analysis to Measure Objects within 
MetaMorph Software" 

The recording is posted to our website HERE

Visit the newly redesigned 
Molecular Devices website:

www.moleculardevices.com

Detect•Decode•Discover

http://www.moleculardevices.com/Company/Who-We-Are/Contacts/Distributors/MetaMorph.html
http://www.moleculardevices.com/Company/What-We-Do/Events/081010-Enhance-FRET-MetaMorph.html
http://www.moleculardevices.com/Company/What-We-Do/Events/102610-IMA-MetaMorph.html
http://www.moleculardevices.com


George McNamara, Ph.D., Image Core Manager
Analytical Imaging Core Facility, University of Miami

In part one, I described making a panoramic movie of the classic timelapse film by David Rogers of a neutrophil 
chasing bacteria. In part two, I described the three tracking options,  Track Points (manual), Track Objects (using 
threshold), Multi-Dimensional Motion Analysis (using threshold). In part three I discussed Measure – Integrated 
Morphometry Analysis (IMA) / Morphometry - Measure Objects (MO). Figure 1 shows the first plane of the 
panorama, with the cell thresholded (orange overlay) after I had subtracted 10 intensity levels, then painted the 
cell intensity level 255. 

In this final installment I show how to make an outline of the path, and then how to create and use a quantitative 
image map of how long a cell covers each part of its path.

Using Process – Binary Operations, Binarize, low= 254, high=255, all planes, I now have a binary stack. The 
entire path can be obtained using Process – Stack Arithmetic – Maximum (see part 2, Figure 3, for image). The 

Binary - Outline, all planes, 
then Stack Arithmetic 
– Maximum, provides a 
different view (Figure 2). 

However, a problem with 
outlines from multiple time 
points is they overlap. 
Especially where the cell 
slows down, outline pileup 
presents a problem: how 
long did the cell spend at that 
location? Robert Futrelle and 
I came up with a solution, a 
temporal area map (TAM), 
that is very easy to do in 
MetaMorph using Stack 
Arithmetic: Sum of the binary 
stack. 

To generate Figure 3, an 
intensity scale bar was made 
with Display – Graphics – 
Gray Wedge (starting=140, 
ending=0),  the numbers 0 
and 140 were added using 
Display – Graphics – Text, 
a pseudocolor lookup table 
(LUT) was selected from 
the image window toolbar, 
and Edit – Duplicate – As 
Displayed, was used to 
convert to 24-bit image for 
publication (the original 16-
bit image was also saved).

The complete temporal 
area map (TAM) in Figure 
3 shows the entire history 
of the neutrophil and how 
long it covered each pixel. 
Figure 4 shows the partial 
TAM’s of the first and last 
segments, of 100 time points 
(MetaMorph planes) each. 

      (continued on page 3)

FOCUS: Utilizing Temporal Area Maps to Trace an Object Path

Figure 1. First plane of panoramic movie with cell thresholded orange.

Figure 2. Binary outline stack arithmetic maximum, of neutrophil. 

http://support.moleculardevices.com/pdfs2/MetaMatters_vol_2_iss_3.pdf
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(continued from page 2)

The cell makes a greater net 
displacement during the first 100 
time points, than during the last 
100 time points. This is apparent 
from the movie, but hard to show 
a movie in a printed page! The 
TAM images are useful in their 
own right – they give an instant 
overview of the history of the cell 
coverage. With 3D datasets, for 
example, fluorescence confocal (or 
nanoscope) volume data, TAM’s 
can become TVM’s – temporal 
volume maps. With fluorescent 
protein fusions, for example, 
GFP-myosin II, the TAM (or TVM) 
can be related to the time history 
of a cytoskeletal element. Any 
functional reporter, whether the 
classic Fura-2 calcium reporter 
or the latest FP biosensor, can 
also be related to dynamic cell 
morphology.

 

FOCUS: Utilizing Temporal Area Maps to Trace an Object Path

Figure 3. Temporal area map (TAM) of panoramic neutrophil. Maximum value is intensity 
level 134 (red area near top left). 

Figure 4. Temporal area map (TAM) of panoramic neutrophils, first 100 planes (right 
side, fast moving) and last 100 planes (left side, slow moving). Maximum value is 
intensity level 100 (orange area near top left). See Figure 3 for time coverage intensity 
wedge.

Figure 5. Temporal area map histograms of 
all planes (top, see Figure 3), first 100 planes 
(middle, see Figure 4), and last 100 planes 
(bottom, Figure 4 left side). 

Figure 5 shows the temporal area 
map histograms (TAMgrams). It 
may appear surprising that the 
mode 100 value of the last 100 
planes (bottom panel) does not 
appear as a spike in the “all planes” 
(top panel), but this is because the 
cell moved into the stationary spot 
and the values are distributed over 
a large range of the top panel (the 
vertical axes are different in all 
three panels – this could have been 
handled by graphing in Excel but 
I wanted to include the intensity 
color wedge in the histograms). 



Upcoming Training, Courses and Conferences

NOVEMBER 13 - 17, 2010 

Society for Neuroscience
Booth #3501 
San Diego, CA

DECEMBER 11 - 15, 2010 

American Society for Cell 
Biology
Booth #1200
Philadelphia, PA

APRIL, 2011 

Fundamentals of
MetaMorph Software
Downingtown, PA

APRIL, 2011 

Advanced Topics in
MetaMorph Software
Downingtown, PA

402 Boot Road
Downingtown, PA 19335

MetaMorph® Software...
the gold standard in 

research imaging

Phone: 800-635-5577 x 1820                                    
Fax: 610-873-5492                                              

meta.admin@moldev.com                             
support.dtn@moldev.com                                        
training.dtn@moldev.com

We’re on the web! 

MetaMorph.com 

MetaMorph® products @ QFM, 
2008
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We’re on the web!

MetaMorph.com

The MetaMorph®

Software Advanced 

Training Course is in

April, 2011!

The free MetaMorph® 

Software Basics 

Training Course is in

April, 2011!
For training courses click here: MetaMorph Software Training

Submit a 500 - 800 word MetaMorph® 
Software method and receive a FREE 

software upgrade or application module.
Submit a 100 - 200 word MetaMorph® Software tip 

and receive a FREE 12 month software
maintenance agreement.

The method description and tip paragraph will be published in 
MetaMatters. 

 Email: Mary.David@moldev.com for more information on incentive programs.

Amazing Software Incentives!

Diagnostic Instruments introduces:
New SPOT Driver for MetaMorph Software

CONFERENCES TRAINING
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