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Abstract: During cancer treatment, the patient's response to drugs appears differently at the cellular level. In this
paper, an image-based cell phenotypic feature quantification and key feature selection method are presented to predict
the response of patient-derived cancer cells to a specific drug. In order to analyze the viability characteristics of can-
cer cells, high-definition microscope images in which cell nuclei are fluorescently stained are used, and individual-
level cell analysis is performed. To this end, first, image stitching is performed for analysis of the same environment
in units of the well plates, and uneven brightness due to the effects of illumination is adjusted based on the histogram.
In order to automatically segment only the cell nucleus region, which is the region of interest, from the improved
image, a superpixel-based segmentation technique is applied using the fluorescence expression level and morpho-
logical information. After extracting 242 types of features from the image through the segmented cell region infor-
mation, only the features related to cell viability are selected through the ReliefF algorithm. The proposed method
can be applied to cell image-based phenotypic screening to determine a patient's response to a drug.
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(b) Image enhancement

(@) Image stitching
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Fig. 1. Image stitching and enhancement result
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Fig. 2. Image segmentation results
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Input: number of grid
compactness
Output: Segmented Result

Initialize cluster centers Centerk = [Ik, ak, bk, xk, yk] T by sampling pixels at regular grid steps S.
Move cluster centers to the lowest gradient position in a 3 X 3 neighborhood. Set label 1(i)) = —1 for each pixel i.

Set distance d(i) = o for each pixel i.
repeat
for each cluster center Ck do
for each pixel i in a 2S X 2S region around Ck do
Compute the distance D between Ck and i.
if D < d(@i) then

set d@) =D
set13) =k
end
end
end

Compute new cluster centers.
Compute residual error E.
until E < threshold
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Table 2. Extracted feature list information

Characteristic

Number of features

Number of cell nuclei in the image
Cell nucleus area shape
Cell nucleus intensity

Cell nucleus location

Cell nucleus intensity threshold value by thresholding Algorithm

Neighboring cell nuclei based on the Voronoi algorithm

Neighboring cell nucleus
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180  Table 3. Selected feature types

# Features Weight value
1 Median_Neighbors_SecondClosestObjectNumber 0.56255
2 Median_Neighbors_FirstClosestObjectNumber 0.56179
3 StDev_Neighbors_FirstClosestObjectNumber 0.56165
4 Mean_Neighbors_SecondClosestObjectNumber 0.56159
5 Count 0.56151
6 Mean_Neighbors_FirstClosestObjectNumber 0.56141
7 StDev_Neighbors_Second ClosestObjectNumber 0.56131
8 Mean_Neighbors_AngleBetweenNeighbors 0.46002
9 StDev_Neighbors_ NumberOfNeighbors 0.44946
10 Median_Neighbors_AngleBetweenNeighbors 0.41658
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