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Figure S1. Antibody specificity screening by strip Western blot. Antibody specificity screening 

by strip Western blot. Since RPPA is a dot-format micro-Western blot, primary antibody 

specificity is critical for quantitative analysis. The specificity of the primary antibodies used in 

this study was confirmed by the single predominant band at the expected molecular weight using 

strip Western blotting.1-3 Asterisks indicate expected molecular weight for each protein. 
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Figure S2. Confirmation of drug response by conventional Western blot. (A) Drug 

concentration-dependent protein expression 24 h after drug administration. (B) Temporal drug 

administration. Drugs were used at the highest concentrations to obtain clear changes in protein 

levels. Protein loading was routinely assessed by Ponceau S staining. 5FU, 5-fluorouracil; CIS, 

cisplatin; and CPT, CPT-11 (irinotecan). 
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Figure S3. Bias removal using principal component analysis (PCA). Schematic examples of the 

experimental bias removal using PCA. Raw time course data for cyclin A, cyclin B, and cyclin 

D1 were obtained from separate RPPA slides. PCA was calculated for each experimental 

replicate set followed by raw data adjustment (see Online Methods for details). Final time course 

data were obtained from the average of the experimental replicates for each time point followed 

by curve smoothing using a Marcov Chain Monte Carlo (MC/MC) algorithm. 
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Figure S4. Cell cycle arrest and apoptosis induced by 5FU, CIS, and CPT. (A) DNA histograms 

induced by 5FU. L, 4.0 × 10-1 µM; M, 4.0 µM; and H, 40 µM for 5FU. (B) DNA histograms 

induced by CIS. L, 1.7 × 10-1 µM; M, 1.7 µM; and H, 17 µM for CIS. (C) DNA histograms 

induced by CPT. L, 3.0 × 10-4 µM; M, 3.0 × 10-1 µM; and H, 3.0 × 102 µM for CPT. 
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Figure S5. Summary of protein-protein interactions based on the literature search. Protein 

interactions between proteins that were used in this study are summarized. Each row and column 

represents a protein (outside) and corresponding gene symbol (inside). Intersections in yellow 

indicate the presence of an interaction between two protein species based on a literature and 

database search. 
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Figure S6. Morphology of HCT116 used in Figure 4B. Morphological changes of HCT116 cells 

was observed in the presence of 0.1 µM MG132. Scale bars = 50 µm. 

 



 S8

 

Figure S7. Distribution of distance correlation depending on conditions based on protein 

function. Function-based distance correlation between all possible combinations of protein level 

profiles as a function of time. All 18 conditions tested are listed. High, Medium, and Low 

indicate drug concentrations. Abbreviations of protein functions are: AP, apoptosis; CC, cell 

cycle; CG, cell growth; CS, cell structure; and SR, stress response. The “non-functional” 

category indicates that a protein in a pair is the total protein as measured by Colloidal Gold. 
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Table S1. Primary antibodies used for quantitative protein detection using RPPA. 

*CST, Cell Signaling Technology; BD, BD Biosciences; SC, Santa Cruz. 

  

Protein Titer for WB Titer for RPPA Species Clone ID Vendor* Catalogue # 
Akt 1:250 1:100 Rabbit NA CST 9272 
Bcl-xl 1:1000 1:100 Rabbit 54H6 CST 2764 
Caspase2 1:1000 1:100 Mouse ICH-1L BD 611022 
Caspase3 1:1000 1:125 Rabbit 8G10 CST 9665 
Caspase7 1:1000 1:250 Mouse MCH-3 BD 610812 
Caspase9 1:250 1:125 Rabbit NA CST 9502 
CDK2 1:2500 1:100 Mouse NA BD 610145 
CDK4 1:1000 1:250 Mouse DCS156 CST 2906 
CDK7 1:2000 1:100 Mouse M01 CST 2916 
Chk2 1:1000 1:100 Mouse 1C12 CST 2662 
CyclinA 1:250 1:125 Mouse NA BD 611268 
CyclinB 1:1000 1:250 Mouse NA BD 610219 
CyclinD1 1:1000 1:250 Mouse DCS6 CST 2926 
CyclinD3 1:1000 1:500 Mouse DCS22 CST 2936 
CyclinE 1:1000 1:250 Mouse HE12 CST 4129 
ERK2 1:5000 1:100 Mouse NA BD 610103 
GSK3β 1:1000 1:100 Rabbit NA CST 9338 
Keratin19 1:200 1:100 Mouse A53-B/A2.26 Thermo MS-198 
Keratin7 1:50 1:100 Mouse OV-TL12/30 Thermo MS-1352 
MDM2 1:100 1:250 Mouse SMP14 SC sc-965 
MDR 1:1000 1:100 Mouse NA Sigma P7965 
MEK2 1:2500 1:100 Mouse NA BD 610235 
MEK5 1:1000 1:100 Mouse NA BD 610956 
MKK7 1:1000 1:100 Rabbit NA CST 4172 
NFκBp65 1:1000 1:100 Rabbit C22B4 CST 4764 
p15 1:1000 1:100 Rabbit NA CST 4822 
p16 1:100 1:250 Rabbit NA CST 4824 
p21 1:1000 1:125 Mouse H252 Thermo MS-387 
p53 1:200 1:500 Mouse DO-1 Thermo MS-187 
p53Ser15 1:2000 1:100 Rabbit NA CST 9284 
p90 1:1000 1:100 Rabbit 32D7 CST 9358 
PARP 1:500 1:100 Rabbit NA BD 611038 
Rb 1:250 1:100 Mouse NA BD 610884 
RIP 1:1000 1:100 Mouse NA BD 610458 
TRADD 1:250 1:100 Mouse NA BD 610572 
Tubulinα 1:500 1:100 Mouse DM1A Thermo MS-581 
Tubulinβ 1:1000 1:100 Mouse TBN06 Thermo MS-1226 
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Table S2. Enrichment of functional nodes on drug administration modes. 

a. Enrichment of functional nodes by drug administration modes 

*Condition 1 *Condition 2 Function **Fraction 1 **Fraction 2 ***p value 
CPT_M_Tem CPT_M_Sus Cell Growth 0.029412 0.142857 0.0009 
5FU_M_Tem 5FU_M_Sus Cell Growth 0.093385 0.222222 0.0023 
CPT_L_Tem CPT_L_Sus Cell Growth 0.039683 0.115607 0.0035 
5FU_H_Tem 5FU_H_Sus Cell Growth 0.102362 0.183486 0.0161 
CIS_H_Tem CIS_H_Sus Cell Growth 0.097222 0.244186 0.0208 
CPT_H_Tem CPT_H_Sus Cell Growth 0.188525 0.273973 0.0417 
 

b. Enrichment of functional nodes by drug concentrations 

*Condition 1 *Condition 2 Function **Fraction 1 **Fraction 2 ***p value 
CPT_L_Tem CPT_H_Tem Cell Growth 0.0396 0.1885 0.0000 
CPT_M_Tem CPT_H_Tem Cell Growth 0.0294 0.1885 0.0000 
CPT_L_Sus CPT_H_Sus Cell Growth 0.1156 0.2740 0.0005 
CPT_L_Tem CPT_H_Tem Cell Cycle 0.4008 0.2760 0.0013 
CPT_M_Tem CPT_H_Tem Apoptosis 0.4198 0.2896 0.0073 
CPT_L_Tem CPT_M_Tem Cell Cycle 0.4008 0.2647 0.0077 
CPT_M_Sus CPT_H_Sus Cell Growth 0.1429 0.2740 0.0082 
5FU_L_Sus 5FU_M_Sus Cell Structure 0.1574 0.0505 0.0135 
CPT_L_Tem CPT_M_Tem Apoptosis 0.3016 0.4191 0.0248 
5FU_L_Sus 5FU_H_Sus Cell Structure 0.1574 0.0780 0.0341 
5FU_L_Sus 5FU_M_Sus Cell Growth 0.1111 0.2222 0.0388 
 

*Condition indicates Drug_Concentration_Administration: L, Low; M, Medium; H, High; Sus, 
Sustained; and Tem, Temporal. 
**Fraction of nodes in the same function (e.g., Cell Growth) of the entire number of edges in 
respective conditions. 
***Fisher’s exact test. 
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