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Table S1. List of antibodies used in this study. 

 

Table S2. Summary of the disease severity in Iqgap1+/+, Iqgap1−/−, Iqgap1+/+K14-E6E7 and Iqgap1-/-K14-E6E7 mice treated with 
10 μg/mL 4NQO. 
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Figure S1. qRT-PCR detecting MmuPV1 E1^E4 to confirm that MmuPV1 can infect keratinocytes. (A) copy number of 
MmuPV1 E1^E4 transcript (normalized to cell host mGAPDH copy number) detected in mock- or MmuPV1-infected pri-
mary mouse keratinocytes at 48 hours post-infection. MmuPV1 E1^E4 was detected by Taqman® probe. (B) copy number 
of MmuPV1 E1^E4 transcript (normalized to cell host hGAPDH copy number) detected in mock- or MmuPV1-infected 
NOKs and NOKsIQGAP1KO cells at 48 hours post-infection. 
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Figure S2. qPCR detecting viral presence in oral swab samples from mock- or MmuPV1-infected Iqgap1+/+ and Iqgap1-/- mice 
at 3-week post-infection. Oral swab samples were taken from infected mice at 3-week post-infection and then proceeded 
for DNA extraction. qPCR was then used to detect MmuPV1 E2 gene using SYBR green method. Extracted DNA was 
quantified to ensure equal loading to each reaction. The result was graphed, with a line across indicating the threshold of 
background signal. which was determined by signals observed in negative control samples (water). 

 
Figure S3. IQGAP1 is necessary for HPV-induced PI3K signaling in vivo. Back skin was collected from Iqgap1+/+, Iqgap1-/-, 
Iqgap1+/+K14E6E7, Iqgap1-/-K14E6E7 mice and proceeded for protein lysates. (A) Immunoblotting to detect S6 activation. 
Relative band intensity (RBI) was calculated by normalizing to Iqgap1+/+ lane. (B) quantification of (A) Statistics was con-
ducted with two-sided Student T-test. Asterisk indicates statistical significance. 
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Figure S4. 4NQO-treated Iqgap1+/+, Iqgap1-/-, Iqgap1+/+K14E6E7, Iqgap1-/-K14E6E7 mice. (A) experimental timeline. (B) Tumor 
incidence. (C) Tumor multiplicity. (D) Cancer incidence. (E) Cancer foci multiplicity. (F) esophageal cancer foci multiplic-
ity. Asterisk indicates statistical significance. 
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Figure S5. Cancer phenotypes in 4NQO-treated Iqgap1+/+, Iqgap1-/-, Iqgap1+/+K14E6E7, Iqgap1-/-K14E6E7 mice, separated by 
organ sites. (A) Cancer incidence. Statistical analysis was conducted with Fisher’s exact test: Iqgap1+/+K14E6E7 vs. Iqgap1-/-

K14E6E7, tongue: p = 1; esophagus: p = 0.46. (B) Tongue cancer foci multiplicity. (C) Disease severity of tongue cancer. 
Statistical analysis was conducted with Wilcoxon rank sum test: Iqgap1+/+K14E6E7 vs. Iqgap1-/-K14E6E7= 3.7 vs. 4.1, p = 0.63. 
(D) Disease severity of esophageal cancer. Statistical analysis was conducted with Wilcoxon rank sum test: 
Iqgap1+/+K14E6E7 vs. Iqgap1-/-K14E6E7 = 5.2 vs. 4.2, p=0.21. 
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Figure S6. IHC detecting expressions of BrdU and MCM7 in the epithelium of 4NQO-treated Iqgap1+/+, Iqgap1-/-, 
Iqgap1+/+K14E6E7, Iqgap1-/-K14E6E7 mice. 
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Figure S7. IF detecting expression patterns of pERK and pS6 in normal epithelium and cancers of 4NQO-treated 
Iqgap1+/+K14E6E7 (panel A) and Iqgap1-/-K14E6E7 (panel B) mice. 
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Figure S8. Uncropped Western blot figures. 


