
Supplementary Material 
 
Part I: Sample Information 
 
Three NPC cell lines, CNE1, CNE2, and HK1 were treated with CYC202. Gene expression of 380 
selected genes were collected at 0, 2, 4, 6, 12 and 24 hours after treatment respectively. As a result, 
HK1 responsed the treatment; CNE2 partially responsed the treatment; CNE1 resisted the treatment. 
Figure Suppl_1 shows that unsupervised classification indicates genes were regulated differentially 
during the course of treatment among the three cell line. 
 
Figure Suppl_1: Unsupervised classification of cell lines.  

 
 
 
 
14 NPC patients were treated with CYC202. Gene expression were measured for these patients before 
and two weeks after the treatment, respectively. Figure Suppl_2 shows the unsupervised classification 
result on RE of these patients. According to the result, patients are classified into two molecular 
response group, responsive group (18, 14, 17, 8, 7, 19, 9, 16 and 5) and resistant group (1, 6, 20, 15, 
10). 
 
Figure Suppl_2: Unsupervised classification of patients. 

 
Part II: Pathway Information 
 
108 signaling pathways were collected from KEGG pathway database (September 14, 2008) [7] and 49 
signaling pathways were collected from the Ingenuity Pathway database (July 12, 2008) [27]. All 
constructed pathways are organized in a particular XML format, which are available at the project 



website.  
Part III: Results of PathwayExpress 
 
As a comparison to Decipherer, we evaluate CNE1 with PathwayExpress. However, we find 61 out 83 
identified signaling pathways are more significant than 1E-4. See Figure Suppl_3 for the results of 
CNE1.  
 
Figure Suppl_3: Result of Evaluating CNE1 by Pathway Express. 
 



 
 
Part IV: Genetic Pathway Hypotheses 
 
Table Suppl_1 shows generated genetic hypotheses for each of the NPC patients.  
 
Table Suppl_1: Genetic hypotheses for the NPC patients. 
Source Pathway p-value FDR 

Pt1 

GNRH GnRH-->GnRHR-->Gq/11-->PLC-Beta-->DAG-->PKC-->MEKK-->MK

K3/6-->p38MAPK-->Gonadotropins gene expression and secretion 

2.49E-3 0.157 

MAPK  G-protein-->IP3-->Ca2+-->RasGRP-->Ras-->RafB-->MEK1-->ERK-->c-

Myc-->c-fos-->DNA2---ERK-Pathway-->Proliferation, differentiation 

9.30E-3 0.181 

ADIPOCYTOKINE TNF-Alpha-->TNFR2-->TRAF2-->JNK--|IRS-->Akt-->Insulin resistance 1.47E-2 0.181 

MAPK IL1-->IL1R-->TRAF2-->MEKK1-->MEK1-->ERK-->Elk-1-->SRF-->c-f 1.56E-2 0.181 



os-->Proliferation, differentiation 0.5130090559393918   

WNT PS-1-->Beta-Catenin-->TCF/LEF-->cycD-->Cell cycle 2.23e-2 0.181 

Pt5 

MAPK  

 

IL1-->IL1R-->TRAF2-->MEKK1-->MEK1-->ERK-->c-Myc-->c-fos-->P

roliferation, differentiation 

1.00E-4 6.99E-3 

MAPK IL1-->IL1R-->TRAF2-->ASK1-->MKK6-->p38-->MAPKAPK-->CREB 1.80E-3 4.90E-2 

JAK-STAT   

 

STAM-->JAK-->SHP2-->GRB-->SOS-->MAPK signaling 

pathway-->CycD-->Cell cycle 

2.10E-3 4.90E-2 

MAPK   

 

TGFB-->TGFBR-->DAXX-->ASK1-->MKK6-->p38-->p53-->p53 

signaling pathway 

5.80E-3 0.102 

APOPTOSIS TRAIL-->TRAIL-R-->FADD-->CASP8-->CASP7-->Cleavage of Caspase 

Substrate-->Apoptosis 

1.75E-2 0.245 

Pt6 

ERBB  EGF-->ErbB1-->Grb2-->GAB1-->PI3K-->PIP3-->PKB/Akt-->mTOR--|eI

F-4EBP-->Protein synthesis 

1.20E-3 7.32E-2 

FOCAL-ADHESION GF-->RTK-->FAK-->RhoGEF-->RhoA-->mDia1-->Actin-->Actin 

polymerization 

6.20E-3 0.122 

ERBB  EGF-->ErbB1-->Nck-->PAK-->JNKK-->JNK-->Elk-->Angiogenesis 7.90E-3 0.122 

JAK-STAT STAM-->JAK-->STAT-->Homo/hetero STAT 

dimers-->CBP-->Pim-1-->Growth, proliferation, fate determination, 

development, immunity 

8.00E-3 0.122 

FC-EPSILON Lyn-->Syk-->PLC-Gamma-->DAG-->PKC-->Histamine, Heparin-->Toxic 

to parasites, Increase vascular permeability, Cause smooth muscle 

contraction 

1.36E-2 0.139 

Pt7 

APOPTOSIS  IL-1-->IL-1R-->MyD88-->IRAK-->NIK-->IKK--|IKB-Alpha--|NF-kB-->

Bcl-XL-->Survival 

2.00E-4 1.14E-2 

MAPK Heterotrimeric 

G-protein-->DAG-->PKC-->Raf1-->MEK1-->ERK-->MNK1/2-->CREB-

->Proliferation, differentiation 

6.00E-4 1.71E-2 

MAPK ASK2-->MKK6-->p38-->MAPKAPK-->CREB 1.50E-3 2.85E-2 

MAPK FGF-->FGFR-->GRB2-->SOS-->RAS-->RafB-->MEK2-->ERK-->Sap1a

->SRF-->c-fos-->Proliferation, differentiation 

5.10E-3 7.27E-2 

APOPTOSIS IL-1-->IL-1R-->TRADD-->FADD-->CASP8-->CASP3-->Cleavage of 

Caspase Substrate-->Apoptosis 

2.24E-2 0.213 

Pt8 

MAPK ASK2-->MKK6-->p38-->PRAK-->CREB 2.10E-3 7.25E-2 

MAPK HGK-->MEKK1-->MKK4-->JNK-->ATF-2 2.50E-3 7.25E-2 

APOPTOSIS IL-1-->IL-1R-->MyD88-->IRAK-->NIK-->IKK--|IKB-Alpha--|NF-kB-->

IAP-->Survival 

5.30E-3 9.22E-2 

JAK-STAT STAM-->JAK-->STAT-->Homo/hetero STAT 

dimers-->CBP-->Pim-1-->Growth, proliferation, fate determination, 

development, immunity 

1.30E-2 0.165 



GNRH GnRH-->GnRHR-->Gq/11-->PLC-Beta-->DAG-->PKC-->MEKK-->MK

K3/6-->p38MAPK-->Gonadotropins gene expression and secretion 

1.62E-2 0.165 

Pt9 

MAPK IL1-->IL1R-->CASP-->PAK1/2-->MEKK2/3 5.10E-3 0.123 

APOPTOSIS IL-1-->IL-1R-->MyD88-->IRAK-->NIK-->IKK--|IKB-Alpha--|NF-kB-->

IAP-->Survival 

6.70E-3 0.123 

FOCAL-ADHESION GF-->RTK-->FAK-->RhoGEF-->RhoA-->PIP5K-->PIP2-->Actin-->Actin 

polymerization 

7.80E-3 0.123 

MAPK Heterotrimeric 

G-protein-->DAG-->PKC-->Raf1-->MEK1-->ERK-->c-Myc-->c-fos-->P

roliferation, differentiation 

8.30E-3 0.123 

P53 Gamma-irradiation, UV, Genotoxic drugs-->DNA 

damage-->ATM-->CHK2-->p53-->DNA-->p48-->p53R2-->Gadd45-->Se

strins-->DNA repair and damage prevention 

8.40E-3 0.123 

Pt10 

MAPK FGF-->FGFR-->GRB2-->SOS-->RAS-->Raf1-->MEK1-->ERK-->Elk-1-

->SRF-->c-fos-->Proliferation, differentiation 

1.00E-4 6.50E-3 

FOCAL-ADHESION PTEN--|FAK-->Grb2-->Sos-->Ha-Ras-->PI3K-->PIP3-->Vav-->Rac-->PA

K--|MLCK-->MLC-->Actin-->Actin polymerization 

7.00E-4 2.28E-2 

GNRH Ca2+-->CACN-->PKC-->MEKK-->MKK3/6-->p38MAPK-->Gonadotro

pins gene expression and secretion 

2.20E-3 4.77E-2 

JAK-STAT STAM-->JAK-->SHP2-->GRB-->SOS-->MAPK signaling 

pathway-->BclXL-->Antiapoptosis 

5.00E-3 8.13E-2 

FC-EPSILON Lyn-->Syk-->PI3K-->RAC-->MKK3/6-->p38-->DNA-->TNF-Alpha-->Pr

omotes inflammation, Stimulates cytokine production by many cell types, 

Activates endothelium 

8.40E-3 0.109 

Pt14 

APOPTOSIS  IL-1-->IL-1R-->TRADD-->FADD-->CASP8-->Bid-->CytC-->Apaf-1-->

CASP9-->CASP3-->Cleavage of Caspase Substrate-->Apoptosis 

5.00E-4 3.40E-2 

FOCAL-ADHESION GF-->RTK-->FAK-->p130Cas-->Crk-->Paxillin-->Actin-->Actin 

polymerization 

1.20E-3 4.08E-2 

MAPK Tpl2/Cot-->MEK2-->ERK-->c-Myc-->c-fos-->Proliferation, 

differentiation 

3.50E-3 7.93E-2 

CELL_CYCLE TGF-Beta-->Smad2/3-->Smad4-->Kip1,2--|CycD-->CDK4,6--|Rb--|E2F--

>DP1-->S-phase proteins 

5.30E-3 8.02E-2 

MAPK IL1-->IL1R-->TRAF2-->MEKK1-->MEK2-->ERK-->MNK1/2-->CREB-

->Proliferation, differentiation 

5.90E-3 8.02E-2 

Pt15 

ERBB TGF-Alpha-->ErbB1-->Shc-->Grb2-->GAB1-->PI3K-->PIP3-->PKB/Akt

-->mTOR--|eIF-4EBP-->Protein synthesis 

2.00E-4 1.24E-2 

APOPTOSIS NGF-->TrkA-->PI3K-->Akt/PKB-->IKK--|IKB-Alpha--|NF-kB-->Bcl-XL

-->Survival 

3.60E-3 0.112 

MTOR INS/IGF-->Insulin signaling 5.90E-3 0.122 



pathway-->PI3K-->PIP3-->PDK1-->AKT-->Raptor-->G-BetaL-->mTOR-

->HIF1-Alpha-->DNA-->VEGF-->VEGF signaling pathway 

MAPK PP2CA--|MKK3-->p38-->ATF-2 9.70E-3 0.143 

INSULIN LAR--|SHC-->GRB2-->SOS-->Ras-->Raf-->MEK1/2-->ERK1/2-->MNK

-->eIF4E-->Protein synthesis 

1.15E-2 0.143 

Pt16 

MAPK IL1-->IL1R-->TAB1-->TAK1-->IKK-->NFkB-->Proliferation, 

inflammation, anti-apoptosis 

1.70E-3 0.114 

MAPK Heterotrimeric 

G-protein-->DAG-->PKC-->Raf1-->MEK1-->ERK-->Sap1a-->SRF-->c-f

os-->Proliferation, differentiation 

4.80E-3 0.114 

Pt17 

MAPK IL1-->IL1R-->TAB1-->TAK1-->MKK6-->p38-->p53-->p53 signaling 

pathway 

3.00E-4 1.89E-2 

MAPK MLTK-->MKK7-->JNK-->ATF-2 2.50E-3 7.87E-2 

MAPK PP5--|ASK1-->MKK6-->p38-->Sap1a-->Proliferation, differentiation, 

inflammation, apoptosis pathway, cell cycle pathway 

7.60E-3 0.128 

JAK-STAT STAM-->JAK-->STAT-->Homo/hetero STAT 

dimers-->CBP-->Pim-1-->Growth, proliferation, fate determination, 

development, immunity 

1.28E-2 0.128 

ACTIN GF-->RTK-->Sos-->Ras-->PI3K-->PIP3-->Vav/Tiam1-->Rac-->PAK-->

MAPK signaling pathway-->Gene expression 

1.40E-2 0.128 

Pt18 

P53 Gamma-irradiation, UV, Genotoxic drugs-->DNA 

damage-->ATR-->CHK1-->p53-->DNA-->Fas-->PIDD-->DR5-->CASP8

-->CASP3-->Apoptosis 

5.00E-3 0.166 

JAK-STAT STAM-->JAK-->PI3K-->AKT-->Antiapoptosis 6.20E-3 0.166 

APOPTOSIS IL-1-->IL-1R-->TRADD-->FADD-->CASP8-->CASP7-->Cleavage of 

Caspase Substrate-->Apoptosis 

6.90E-3 0.166 

APOPTOSIS TRAIL-->TRAIL-R-->FADD-->CASP8-->CASP3-->Cleavage of Caspase 

Substrate-->Apoptosis 

1.23E-2 0.177 

MAPK IL1-->IL1R-->TRAF2-->MEKK1-->MEK1-->ERK-->c-Myc-->c-fos-->P

roliferation, differentiation 

2.04E-2 0.177 

Pt19 

FOCAL-ADHESION GF-->RTK-->Shc-->Grb2-->Sos-->Ha-Ras-->PI3K-->PIP3-->Vav-->Rac-

->PAK--|MLCK-->MLC-->Actin-->Actin polymerization 

1.70E-3 6.48E-2 

MAPK GLK-->MEKK1-->MKK4-->JNK-->ATF-2 1.80E-3 6.48E-2 

MAPK HGK-->MEKK1-->MKK4-->JNK-->p53-->p53 signaling pathway 3.90E-3 9.36E-2 

MAPK ASK2-->MKK3-->p38-->PRAK-->CREB---p38-Pathway 1.14E-2 0.204 

CALCIUM Growth factor-->PTK-->PLC-Gamma-->IP3-->IP3R-->Ca2+-->FAK2 1.42E-2 0.204 

Pt20 

WNT Wnt11-->Frizzled-->Dv1--|Daam1--|RhoA-->JNK-->Gene transcription 1.00E-3 6.12E-2 

GNRH GnRH-->GnRHR-->Gq/11-->PLC-Beta-->DAG-->PKC-->Src-->EGFR-- 1.70E-3 6.12E-2 



>Grb2-->Sos-->Ras-->Raf-1-->MEK1/2-->ERK1/2-->Elk1-->LH-Beta-->

Gonadotropins gene expression and secretion 

ERBB TGF-Alpha-->ErbB1-->Shc-->Grb2-->GAB1-->PI3K-->PIP3-->PKB/Akt

-->mTOR-->p70S6K-->Protein synthesis 

5.20E-3 9.36E-2 

FC-EPSILON Lyn-->Syk-->PI3K-->PLC-Gamma-->DAG-->PKC-->Histamine, 

Heparin-->Toxic to parasites, Increase vascular permeability, Cause smooth 

muscle contraction 

8.80E-3 0.111 

P53 Hypoxia-->p53-->DNA-->Fas-->PIDD-->DR5-->CASP8-->CASP3-->Ap

optosis 

1.11E-2 0.111 

 
 
Part V: Treatment Proposal 
 
Table Suppl_2 shows some further treatment proposed to the CYC202 resistant patients.  
 
Table Suppl_2: Proposed personal treatment. 

 


