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Figure 1. Test of different concentrations of trastuzumab and Reverse Phase Protein 

Array quantification of network proteins in resistant and sensitive cells. A. WST-1 

viability assay to determine the response of cells to different trastuzumab 

concentrations (100 nM, 0.5 µM and 1 µM) over 4 days. Water was used as vehicle 

control. B. Reverse Phase Protein Array results for the quantification of ERBB2 
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receptor and candidate proteins to be targeted in resistant HCC1954 and sensitive SK-

BR-3 and BT474 cells. 

 

 
 

Figure 2. Logical knockdown simulations. A. CDK4 knockdown was taken as an 

example to describe the logical definition of knockdown situations. Logical rule for 

the activation of CDK4 protein was shown as an example. It shows that CDK4 is 

activated when Cyclin D1 is active, but neither p21 nor p27. B. Minimum and 

maximum values of CDK4 were set to “0” to implement a knockdown of this factor.  

C. For each knockdown, we determined a set of relevant initial states, with the 

knockdown proteins set to "0". “0” means inactive, “M1” means active and “*” means 

that the corresponding protein can take any of these values. D. Stable states reached 

for CDK4 knockdown, with pRB = 0. 
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Figure 3. Stabilization of EGFR protein by ERBB2 in ERBB2 overexpressing 

HCC1954 and SK-BR-3 cells, but not in low ERBB2 expressing MDA-MB-231 cells. 

A, B and C. qRT-PCR results showing the knockdown efficiencies of EGFR and 

ERBB2 siRNA pools (20 nM) at mRNA level in HCC1954, MDA-MB-231 and 

SK_BR_3 cells, respectively. ACTB and HPRT1 genes were used as house-keeping 

controls. D. Western blots demonstrating the knockdown efficiencies of EGFR and 

ERBB2 siRNAs at protein level in ERBB2 overexpressing HCC1954 and SK-BR-3 

cells, and in low ERBB2 expressing MDA-MB-231 cells. In ERBB2 siRNA 

transfected cells both EGFR and ERBB2 were down regulated in HCC1954 and SK-

BR-3 cells, but not in MDA-MB-231 cells although siRNAs have no targeting activity 

against each other at mRNA level (A, B and C).  
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Table 1 The list of references for each interaction shown in Figure 3 
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Gene Accession number No. Sense Sequence      Antisense Sequence

MAP2K1 NM_002755 1 GCACAUGGAUGGAGGUUCUUU 5'-P AGAACCUCCSUCCSUGUGCUU
MAP2K1 NM_002755 2 GCAGAGAGAGCAGAUUUGAUU 5'-P UCAAAUCUGCUCUCUCUGCUU
MAP2K1 NM_002755 3 GAGCAGAUUUGAAGCAACUUU 5'-P AGUUGCUUCAAAUCUGCUCUU
MAP2K1 NM_002755 4 CCAGAAAGCUAAUUCAUCUUU 5'-P AGAUGAAUUAGCUUUCUGGUU

AKT1 NM_005163 1 GACAAGGACGGGCACAUUAUU 5'-P UAAUGUGCCCGUCCUUGUCUU
AKT1 NM_005163 2 GGACAAGGACGGGCACAUUUU 5'-P AAUGUGCCCGUCCUUGUCCUU
AKT1 NM_005163 3 GCUACUUCCUCCUCAAGAAUU 5'-P UUCUUGAGGAGGAAGUAGCUU
AKT1 NM_005163 4 GACCGCCUCUGCUUUGUCAUU 5'-P UGACAAAGCAGAGGCGGUCUU
ESR1 NM_000125 1 GAAUGUGCCUGGCUAGAGAUU 5'-P UCUCUAGCCAGGCACAUUCUU
ESR1 NM_000125 2 CAUGAGAGCUGCCAACCUUUU 5'-P AAGGUUGGCAGCUCUCAUGUU
ESR1 NM_000125 3 AGAGAAAGAUUGGCCAGUAUU 5'-P UACUGGCCAAUCUUUCUCUUU
ESR1 NM_000125 4 GAUCAAACGCUCUAAGAAGUU 5'-P CUUCUUAGAGCGUUUGAUCUU

CDKN1B NM_004064 1 GGAGCAAUGCGCAGGAAUAUU 5'-P UAUUCCUGCGCAUUGCUCCUU
CDKN1B NM_004064 2 GAGCAAUGCGCAGGAAUAAUU 5'-P UUWUUCCUGCGCSUUGCUCUU
CDKN1B NM_004064 3 GCAAUGCGCAGGAAUAAGGUU 5'-P CCUUAUUCCUGCGCAUUGCUU
CDKN1B NM_004064 4 CGACGAUUCUUCUACUCAAUU 5'-P UUGAGUAGAAGAAUDGUDGUU
CDKN1A NM_000389 1 GAUGGAACUUCGACUUUGUUU 5'-P ACAAAGUCGAAGUUCCAUCUU
CDKN1A NM_000389 2 GCGAUGGAACUUCGACUUUUU 5'-P AAAGUCGAAGUUCCAUCGCUU
CDKN1A NM_000389 3 CGAUGGAACGGCGACUUUGUU 5'-P CAAAGUCGAAGUUCCAUCGUU
CDKN1A NM_000389 4 CGACUGUGAUGCGCUAAUGUU 5'-P CAUUAGCGCAUCACAGUCGUU

CDK4 NM_000075 1 GCAGCACUCUUAUCUACAUUU 5'-P AUGUAGAUAAGAGUGCUGCUU
CDK4 NM_000075 2 GGAGGAGGCCUUCCCAUCAUU 5'-P UGAUGGGAAGGCCUCCUCCUU
CDK4 NM_000075 3 UCGAAAGCCUCUCUUCUGUUU 5'-P ACAGAAGAGAGGCUUUCGAUU
CDK4 NM_000075 4 GUACCGAGCUCCCGAAGUUUU 5'-P AACUUCGGGAGCUCGGUACUU
CDK2 NM_001798 1 GAGCUAACCAUCCUAAUAUU 5'-P UAUUAGGAUGGUUAAGCUCUU
CDK2 NM_001798 2 GAGAGGUGGUGCGCUUAAUU 5'-P UUAAGCGCCACCACCUCUCUU
CDK2 NM_001798 3 GCACCAAGAUCUCAAGAAAU 5'-P UUUCUUGAGAUCUUGGUGCUU
CDK2 NM_001798 4 GGACGGAGCUUGUUAUCGCUU 5'-P GCGAUAACAAGCUCCGUCCUU

CCNE1 NM_001238 1 GGAAAUCUAUCCUCCAAAGUU 5'-P CUUUGGAGGAUAGAUUUCCUU
CCNE1 NM_001238 2 GGAGGUGUGUGAAGUCUAUUU 5'-P AUAGACUUCACACACCUCCUU
CCNE1 NM_001238 3 CUAAAUGACUUACAUGAAGUU 5'-P CUUCAUGUAAGUCAUUUCGUU
CCNE1 NM_001238 4 GUAUAUGGCGACACAAGAAUU 5'-P UUCUUGUGUCGCCAUAUACUU
CCND1 NM_053056 1 GUUCGUGGCCUCUAAGAUGUU 5'-P CAUCUUAGAGGCCACGAACUU
CCND1 NM_053056 2 CCGAGAAGCUGUGCAUCUAUU 5'-P UAGAUGCACAGCUUCUCGGUU
CCND1 NM_053056 3 GAACAGAAGUGCGAGGAGGUU 5'-P CCUCCUCGCACUUCUGUUCUU
CCND1 NM_053056 4 ACAACUUCCUGUCCUACUAUU 5'-P UAGUAGGACAGGAAGUUGUUU
IGF1R NM_000875 1 GGCCAGAAAUGGAGAAUAAUU 5'-P UUAUUCUCCAUUUCUGGCCUU
IGF1R NM_000875 2 GCAGACACCUACAACAUCAUU 5'-P UGAUGUUGUAGGUGUCUGCUU
IGF1R NM_000875 3 GGACUCAGUACGCCGUUUAUU 5'-P UAAACGGCGUACUGAGUCCUU
IGF1R NM_000875 4 GUGGGAGGGUUGGUGAUUAUU 5'-P UAAUCACCAACCCUCCCACUU
MYC NM_002467 1 ACGGAACUCUUGUGCGUAAUU 5'-P UUACGCACAAGAGUUCCGUUU
MYC NM_002467 2 GAACACACAACGUCUUGGAUU 5'-P UCCAAGACGUUGUGUGUUCUU
MYC NM_002467 3 AACGUUAGCUUCACCAACAUU 5'-P UGUUGGUGAAGCUAACGUUUU
MYC NM_002467 4 CGAUGUUGUUUCUGUGGAAUU 5'-P UUCCACAGAAACAACAUCGUU

ERBB3 NM_001005915 1 GCGAUGCUGAGAACCAAUAUU 5'-P UAUUGGUUCUCAGCAUCGCUU
ERBB3 NM_001005915 2 AGAUUGUGCUCACGGGACAUU 5'-P UGUCCCGUGAGCACAAUCUUU
ERBB3 NM_001005915 3 GCAGUGGAUUCGAGAAGUGUU 5'-P CACUUCUCGAAUCCACUGCUU
ERBB3 NM_001005915 4 UCGUCAUGUUGAACUAUAAUU 5'-P UUAUAGUUCAACAUGACGAUU
ERBB2 NM_004448 1 UGGAAGAGAUCACAGGUUAUU 5'-P UAACCUGUGAUCUCUUCCAUU
ERBB2 NM_004448 2 GAGACCCGCUGAACAAUACUU 5'-P GUAUUGUUCAGCGGGUCUCUU
ERBB2 NM_004448 3 GGAGGAAUGCCGAGUACUGUU 5'-P CAGUACUCGGCAUUCCUCCUU
ERBB2 NM_004448 4 GCUCAUCGCUCACAACCAAUU 5'-P UUGGUUGUGAGCGAUGAGCUU
EGFR NM_201283 1 CAAAGUGUGUAACGGAAUAUU 5'-P UAUUCCGUUACACACUUUGUU
EGFR NM_201283 2 CCAUAAAUGCUACGAAUAUUU 5'-P AUAUUCGUAGCAUUUAUGGUU
EGFR NM_201283 3 GUAACAAGCUCACGCAGUUUU 5'-P AACUGCGUGAGCUUGUUACUU
EGFR NM_201283 4 CAGAGGAUGUUCAAUAACUUU 5'-P AGUUAUUGAACAUCCUCUGUU
CDK6 NM_001259 1 GCAAAGACCUACUUCUGAAUU 5'-P UUCAGAAGUAGGUCUUUGCUU
CDK6 NM_001259 2 UAACAGAUAUCGAUGAACUUU 5'-P AGUUCAUCGAUAUCUGUUAUU
CDK6 NM_001259 3 GAUAUGAUGUUUCAGCUUCUU 5'-P GAAGCUGAAACAUCAUAUCUU
CDK6 NM_001259 4 GCACUAAUCAGCACACAUAUU 5'-P UAUGUGUGCUGAUUAGUGCUU  

Table 2 The list of siRNAs and sequences 
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Table 3 The list of antibodies 

Antibody Company Catalog no Dilution WB Dilution RPPA Storage (C) Species
EGFR Santa Cruz sc-03 1/500 1/500 4 Rabbit
ERBB2 Neomarkers Ab-17 1/500 1/500 4 Mouse
ERBB3 Upstate 05-390 1/500 NA -20 Mouse
ERBB4 Upstate 06-572 1/300 NA -20 Rabbit
IGF1R Upstate 05-656 1/500 NA -20 Mouse
ER alpha Upstate 05-820 1/250 NA -20 Rabbit
MYC Cell Signalling Technolgies 9402 1/500 NA -20 Rabbit
AKT1 BD 610860 1/1000 1/500 -20 Mouse
pAKT1 Covance PRB-542P 1/1000 1/250 -20 Rabbit
MEK1 BD 610122 1/1000 NA -20 Mouse
ERK1/2 Santa Cruz sc-94(K-23) 1/1000 1/500 4 Rabbit
pERK1/2 RD systems AF1018 1/1000 1/500 -20 Rabbit
p21 BD 610233 1/500 1/200 -20 Mouse
p27 BD 610241 1/1000 1/200 -20 Mouse
CDK2 BD 610146 1/500 1/200 -20 Mouse
CDK4 Cell Signalling Technolgies 2906 1/500 1/200 -20 Mouse
CDK6 Sigma C8343 1/500 NA 4 Mouse
Cyclin D1 Cell Signalling Technolgies 2926 1/500 1/200 -20 Mouse
Cyclin E1 Santa Cruz sc-247 1/500 NA 4 Mouse
pRB Cell Signalling Technolgies 9308 1/500 1/250 -20 Rabbit  
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Gene Gene ID UPL Probe # UPL Probe Catalog # Primer sequence
EGFR_left NM_005228.3 50 4688112001 acacagaatctatacccaccagagt
EGFR_right NM_005228.3 50 4688112001 atcaactcccaaacggtcac
ERBB2_left NM_004448.2 4 4685016001 gggaaacctggaactcacct
ERBB2_right NM_004448.2 4 4685016001 ccctgcacctcctggata
ERBB3_left NM_001982.2 86 4689119001 cacaatgccgacctctcc
ERBB3_right NM_001982.2 86 4689119001 cacgaggacatagcctgtca
IGF1R_left NM_000875.2 55 4688520001 aaaaaccttcgcctcatcc
IGF1R_right NM_000875.2 55 4688520001 tggttgtcgaggacgtagaa
ESR1_left NM_000125.2 24 4686985001 ttactgaccaacctggcaga
ESR1_right NM_000125.2 24 4686985001 atcatggagggtcaaatcca
MYC_left NM_002467.3 75 4688988001 tttttcgggtagtggaaaacc
MYC_right NM_002467.3 75 4688988001 ttcctgttggtgaagctaacg
AKT1_left NM_005163.2 45 4688058001 gcagcacgtgtacgagaaga
AKT1_right NM_005163.2 45 4688058001 ggtgtcagtctccgacgtg
MAP2K1_left NM_002755.2 7 4685059001 ttttaggaaaagttagcattgctgt
MAP2K1_right NM_002755.2 7 4685059001 agggcttgacatctctgtgc
CDKN1A_left NM_078467.1 32 4687655001 tcactgtcttgtacccttgtgc
CDKN1A_right NM_078467.1 32 4687655001 ggcgtttggagtggtagaaa
CDKN1B_left NM_004064.2 1 4684974001 agatgtcaaacgtgcgagtg
CDKN1B_right NM_004064.2 1 4684974001 cgggttaactcttcgtggtc
CCND1_left NM_053056.2 67 4688660001 gaagatcgtcgccacctg
CCND1_right NM_053056.2 67 4688660001 gacctcctcctcgcacttct
CCNE1_left NM_001238.1 36 4687949001 ggccaaaatcgacaggac
CCNE1_right NM_001238.1 36 4687949001 gggtctgcacagactgcat
CDK2_left NM_001798.2 50 4688112001 cctcctgggctgcaaata
CDK2_right NM_001798.2 50 4688112001 cagaatctccagggaataggg
CDK4_left NM_000075.2 25 4686993001 gtgcagtcggtggtacctg
CDK4_right NM_000075.2 25 4686993001 tgtgtgggttaaaagtcagca
CDK6_left NM_001259.5 2 4684982001 tgatcaactaggaaaaatcttggac
CDK6_right NM_001259.5 2 4684982001 ggcaacatctctaggccagt  

Table 4 The list of primers, primer sequences and probe numbers 


