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Phosphoprotein Keratin 23 accumulates in MSS but not MSI colon cancers in vivo and impacts 

viability and proliferation in vitro   

 

Supplementary Figure 1  

Immunohistochemical analyses were performed applying the rabbit anti-K23 antibody in a 1:600 

dilution to a tissue microarray with various human tumors from different organ sites and matching or 

non-matching normal tissues (100 x magnification).  

a)-f) K23 is upregulated in adenocarcinomas compared to normal mucosa from the same organ. a) 

normal pancreas (exocrine only); b) pancreas adenocarcinoma; c)-f) gastrointestinal adenocarcinomas 

of the c) stomach d) small intestine e) colon and f) rectum  

g)-l) K23 is not differentially expressed in epithelial cells of the prostate, bladder or uterus.  

g) normal prostate ; h) prostate adenocarcinoma; i) normal urothelium j) bladder transitional cell 

carcinoma grade II; k) normal endometrium; l) adenocarcinoma of the endometrium. 

g)-l) K23 is not differentially expressed in epithelial cells of the prostate, bladder or uterus. g) normal 

prostate ; h) prostate adenocarcinoma; i) normal urothelium j) bladder transitional cell carcinoma 

grade II; k) normal endometrium; l) adenocarcinoma of the endometrium. 
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Supplementary Figure 2  

Confocal microscopy of COS7 cells overexpressing KRT23. Cells were labeled with the polyclonal 

rabbit anti-K23 antibody, applied in a 1:600 dilution. K23 expression (green) was visualized applying 

a 1:2000 dilution of the secondary antibody AlexaFlour 488 goat anti-rabbit IgG highly cross-

adsorbed. (Leica DMRS confocal microscope, 63x, 2x zoom; Z-stack, 0.5m interval) 
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Supplementary Figure 3  

Supervised Cluster analyses. Heatmap of the top 371 transcripts separating tumor with status “MSS-

high Keratin23” and “MSI-low/no Keratin 23” as identified by immunohistochemistry followed by 

supervised clustering of transcript profiling data. Genes with a p-value < 0.05 in a SAM analysis and 

with a variance across all samples >0.5 were clustered using Cluster and Treeview (Eisen). Red are 

upregulated and green are downregulated genes. 
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Supplementary Figure 4  

Ingenuity pathway analyses (IPA5.0).  Transcript profiling data (U133plus2.0) from 10 

normal colon mucosas were compared to those from 118 MSS and 35 MSI colon 

adenocarcinomas as well as to colon cancer cell lines SW480, CaCo2 (MSS) and HCT15, 

HCT116 (MSI).  KRT23, CEL, DACH1, CEBPB, TGIF2, SERPINE/2 and NOTCH1 were 

upregulated in MSS tumors, while TFAP2a and NFIC were upregulated in MSI tumors. 

Expression patterns of KRT23 and CEBPB (MSS) and TFAP2a and NFIC (MSI) are 

reproducible in the cell lines analyzed.  
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Supplementary Table 1  

Transcript profiling of seven keratins. Expression profiling of 122 colon samples using HG-

U133A2.0 arrays and of 163 colon samples using HG-U133plus2.0 arrays shows strong significant 

upregulation of KRT23 in MSS tumors compared to low transcript levels in MSI tumors and normal 

colon mucosa. Genome wide profiling identified only six other keratins to be differentially expressed 

in colon adenocarcinomas compared to normal mucosas. Extremely high expression of a keratin 

restricted to MSS tumors is thus a unique feature for KRT23. Median transcript signal, SD and fold 

change (FC) are given as log2 values.  
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Supplementary Table 2   

Top  17 genes (top 18 probe sets) differentially expressed between MSS tumors with high 

Keratin23 and MSI tumors with low Keratin 23 as identified by immunohistochemistry followed 

by supervised clustering of transcript profiling data. Ratios are given as normalized ratio log2 (-INF, -

1] and [1, +INF). 
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Supplementary Table 3  

Transcript profiling of 16 TFs potentially targeting KRT23 monitored on 163 tissue samples 

(U133plus arrays).  Signal values are given as median log 2. Seven TFs with significant differences 

between MSS and MSI tumors with regard to the p value and the expression level are indicated with 

an asterisk. Three TFs, CEBPA, CEBPB and FOXQ1, shown in bold letters were regarded as highly 

relevant. 
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