Table S1: Clinical characteristics of patient cohorts

TCGA Cohort (n = 300) NOR Cohort (n=79) WUSM Cohort (n= 86)
HPV HPV p- HPV HPV p- HPV HPV values
Positive Undetected value® | Positive Undetected value? | Positive  Undetected P
Age at diagnosis p=0.008 p=0.05 p=0.02
179
<50 (62%) 6 (32%) 58 (78%) 2 (40%) 30 (40%) 0 (0%)
108
>50 (38%) 13 (68%) 16 (22%) 3 (60%) 45 (60%) 11 (100%)
Histological type p=0.001 p=0.67 p=8.5e-6
Squamous cell 239 o o o o o
carcinoma | (85%) 10 (53%) 46 (62%) 2 (40%) 68 (91%) 4 (36%)
Adenocarcinoma | 39 (14%) 8 (42%) 20 (27%) 2 (40%) 4 (5%) 5 (45%)
Adenosquamous |5 1o, 1(5%) 6 (8%) 1(20%) 2 (3%) 0 (0%)
carcinoma ° ? ° ¢ ° °
Neuroendocrine
. NA NA 2 (3%) 0 (0%) NA NA
carcinoma
Small cell NA NA NA NA 1 (1%) 2 (18%)
FIGO stage p=0.28 p=0.27 p=0.14
151
I (55%) 10 (53%) 63 (85%) 3 (60%) 23 (31%) 0 (0%)
11 | 62 (23%) 5 (26%) 10 (14%) 2 (40%) 26 (35%) 4 (36%)
III | 44 (16%) 1 (5%) 1 (1%) 0 (0%) 23 (31%) 6 (55%)
IV | 17 (6%) 3 (16%) 0 (0%) 0 (0%) 3 (4%) 1 (9%)
Primary NA =0.61 =0.52
Treatment® p= p=7
Radiation +/- o o Y o
chemo NA NA 7 (10%) 1 (25%) 74 (99%) 11 (100%)
Meigs +/- BSO NA NA 64 (89%) 3 (75%) NA NA
Hysmre“‘”gg& NA NA 1(1%) 0 (0%) NA NA

aPearsons Chi Square test (2-sided)
®Missing data for three patients
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Table S2: Targeted Gene Panel for WUSM Cohort Sequencing
Genes included in the WUSM targeted gene panel for next-generation sequencing of patient tumor samples.



Significantly mutated genes (SMGs) in HPVVY tumors identified by MutSig2CV analysis

Relative

Unique Non-silent

Missense Silent

IILOFII

Gene Patients . . R . . FDR
frequency sites mutations mutations mutations mutations
TP53 12 50% 13 13 8 1 5 9.03E-06
PTEN 7 29% 9 11 6 0 5 5.27E-04
KRAS 5 21% 3 5 5 0 0 1.28E-03
ARID1A 8 33% 12 12 3 0 9 1.74E-02
Co-occurrence of SMGs in HPVV tumors
ZNF331 WT ZNF331 Mutant p-value
CTCE WT 19 1
7.623E-03
CTCF Mutant 1 3
ZNF331 WT ZNF331 Mutant p-value
ARID1IA WT 16 0
6.59E-03
ARID1A Mutant 4 4
KIAA1012 WT KIAA1012 Mutant p-value
MC5R WT 20 1
1.98E-04
MC5R Mutant 0 3
Mutual exclusivity of SMGs in HPVU tumors
TP53 WT TP53 Mutant p_value
ARID1IA WT 5 11
2.7E-02
ARID1A Mutant 7 1
TP53 WT TP53 Mutant p_value
ZNF331 WT 8 12
4.66E-021
ZNF331 Mutant 4 0
TP53 WT TP53 Mutant p_value
NCAPH2 WT 8 12
4.66E-021
NCAPH2 Mutant 4 0

Table S3: MutSig2CV SMG list and co-occurrence/mutual exclusivity of SMGs in HPVU tumors

"LOF" depicts nonsense, frameshift or splice-site mutations (which are often regarded as "loss of function" mutations;
FDR depicts false discovery rate (Benjamini-Hochberg procedure, 'one-tailed test).



Tissue type Cell Line HPV status RB1 TP53

C33A - c.1961-1G>A p-R273C

e HT3 ) p. QUUR p.G152V£};.5(13<245V/p.E

CaSki HPV 16 WT WT
SiHa HPV 16 WT WT

Fadu - WT p-R248L
HNSCC UM-5CC-47 HPV 16 WT WT
UPC1-SCC-154 HPV 16 WT WT

Table S4: HPV status, RB and TP53 mutational profile across cell lines
COSMIC cell lines database used to identify RB1 and TP53 genetic alterations.
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Figure S1: Somatic copy number alterations (SCNAs) in HPVY tumors
GISTIC2.0 analysis of A) amplifications and B) deletions in 24 HPVY tumors (threshold of 4<0.25).
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Figure S2: Similarity matrix for presence/absence of mutations and SCNAs in HPVV tumors
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A complementary depiction of data presented in Main Figure 2. Pearson correlation-based similarity heatmap was

generated on data for presence or absence of mutations and SCNAs using the Broad Morpheus suite of tools.
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Figure S3: WUSM SMG transcript expression and DE analysis

A) SMGs in HPV undetected tumors from the WUSM patient cohort that are upregulated and B) down regulated
(Wilcoxon test *p < 0.05, ***p < 0.001). Differentially expressed genes with log?2 fold change > 1 or < -1 and p-value <
0.05 were used for GSEA pathway analysis. C) Volcano plot of log2 fold change vs -log10 p-value for differentially
expressed genes in RN Aseq library (yellow = DE > 1, purple = DE < -1); gene labels indicate the significant DE genes
from the hallmark E2F targets and G2M checkpoint pathways. D) Significant pathways altered in HPVY vs HPV*
patient tumors. E) Table of significantly altered pathways from GSEA analysis.
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Figure S4: CESC and HNSCC cell line sensitivity to Palbociclib mono-therapy and combination with RT

A) Cervical cancer cell line sensitivity to palbociclib monotherapy (HPVU: C33A, HT3; HPV+: CaSki, SiHa). B) Cyclin
D1 protein expression by western blot analysis (vinculin serves as a loading control). C) Cell viability by alamar blue
was evaluated 5 days after Palbociclib in combination with radiation treatment (Student’s t-test, no significance).



