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Purpose:To automatically and efficiently countcell-clustersof a clonogenic assayusing
color informationandimageprocessingtechniques.

Method and Materials: A computeralgorithmwasdesignedin theMatlab(Natick,MA )
programmingenvironmentto automatically count cell colonies. In this implementation,
six-well tissueculture plates with stained colonieswere scanned using a commercial
flatbed scanner.Theseimages were then read into the programas three-channel(Red,
Green,Blue) color images.Color windowswereapplied to eachchannelto isolatecolony
clustersfrom the background. Region labeling techniqueswere then used to identify
individual cell clusters.Next, individual clusterstatistics (area,eccentricity,etc.) were
obtained andusedto determineif a clusterwerea viable colony (>50 cells) andwhether
it was a single,doubleor triple colony. The number of coloniescountedwascompared
with thenumberdeterminedmanually.

Results: The imagesobtained from the flatbed scannerwere of high quality and were
observedto haveminimal shadowingeffects. Thetime for theautomatedcolonycounting
softwareto analyzeandcountindividualwells wason theorderof 7-20 sec.Comparison
between manual and computer-assistedcounting showed agreement of 3-5%. The
Wilcoxon signed-rank test showed no statistically significant difference (p > 0.05)
betweenthenumberof colonies countedmanually or with thecomputerprogram.

Conclusion: Images from the flatbed scannereffectively represent the requiredcolony
data,andno advancedequipment is required to record the images. Color rangefiltering
removedtheneedfor most post-processingtechniquesandalsois aneffective methodfor
dealingwith errorsfrom shadowing along the edgesof the plates.Use of this automated
technique will allow for a largequantity of clonogenicsurvivaldatato be analyzedin an
efficient and consistent manner.


