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Table S1. Characteristics of objects.  

                                                        Total number of nuclei: 11661 

 Cells (p63) Cells (HE) ROIs (p63) ROIs (HE) Cases Age 

Normal 2749 1289 14 14 7 65.4±13.9 

UDH 2307 1073 16 16 5 56.6±7.6 

LG-DCIS 1819 666 21 21 5 65.0±15.6 

HG-DCIS 1203 555 19 19 5 63.8±11.6 

    

 

 

 

 

 

 

 

 

 

(Mean±S.D.) 

UDH: Usual ductal hyperplasia 

LG-DCIS: Low Grade Ductal carcinoma in situ 

HG-DCIS: High Grade Ductal carcinoma in situ 



Table S2. Analyzed ROIs 

  
Total 
Cases 

ROIs 
Case1 Case2 Case3 Case4 Case5 Case6 Case7 

Normal 7 2 2 2 2 2 2 2 
UDH 5 4 2 3 3 4 

  

DCIS G1 5 4 7 4 4 2 
  

DCIS G3 5 4 3 5 3 4 
  

 



Table S3. Morphological features 

Area & Shape 

Area Compactness Eccentricity Form Factor 
Major 

Axis Length 

Maximum Feret 

Diameter 

Maximum 

Radius 

Mean 

Radius 

Median 

Radius 

Minimum Feret 

Diameter 

Minor 

Axis Length 
Perimeter Solidity 

Ratio of Feret 

Diameter 

Ratio of Axis 

Length 

FracAtD 

1of4* 

FracAtD 

2of4* 

FracAtD 

3of4* 

FracAtD 

4of4* 
 

Nuclear texture (GLCM) 

Angular 

Second Moment 
Contrast Correlation 

Difference 

Entropy 

Difference 

Variance 

Entropy 
Info. Measure of 

Correlation1 

Info. Measure of 

Correlation2 

Inverse 

Difference 

Moment 

Sum Average 

Sum Entropy Sum Variance Variance   

 

 

 

 

 

 

 

* FracAtD: Fraction of total stain in an object at a given radius. The distribution is measured from 

the center of the object, where the center is defined as the point farthest from any edge. The 

numbering is from 1 (innermost) to 4 (outermost). 



Table S4. Possible candidate molecules of crosstalk between luminal cells and 

myoepithelial cells. 

Ligand 
(Luminal cell) 

Receptor 
(Myoepithelial cell) 

ADAM15, ADAM17, COL18A1 ITGB1 
CDH1 ITGB7 

DUSP18 ITGA3 
DUSP18 ITGA7 

FN1 SDC2 
IL15 IL15RA 

SLIT2 ROBO1 
SHH SMO 

WNT7B FZD1 

 

 



1.Raw data (Serial sections of p63 IHC slides) 2.Segmentation of all cells by program of  NEC 

3. Manually picking up 
myoepithelial cells

4.Measurement by CellProfiler
5. Classification (SVM) & Mapping

Figure S1
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