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Figure S1
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Figure S1. Effect of HPV16 E6 and/or E7 expression on UPCI-SCC-111, U-20S and HaCaT
cell proliferation, apoptosis and cell cycle. (A) The expression of HPV16 E6 (black dots, left y-
axis) and/or E7 (grey dots, right y-axis) was determined by RT-qPCR in the different isogenic cell
models expressing HPV16 E6 and/or E7. No significant difference was observed between
conditions. The proliferation (B), apoptosis (C) and cell cycle (D) of UPCI-SCC-111, U-20S and
HaCaT cells transduced or not with E6 and/or E7 was evaluated using IncuCyte live cell analyzing



system, annexin V-propidium iodide staining assay and propidium iodide incorporation,
respectively. Note the absence of impact of viral oncoprotein expression on these three parameters.
Results represent the means = SEM of three independent experiments. The absence of statistical
significance (ns: not significant) was determined using an ordinary one-way ANOVA (A), one-
way ANOVA followed by a Dunnett’s multiple comparison test (C) and > test (D).
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Figure S2. (A) Neutral comet assay, (B) cytokinesis-block micronucleus assay and (C)
clonogenic growth analysis using U-20S cells transduced or not with HPV16 E6 and/or E7.
The length of at least 30 comet’s tails was measured in each condition. For each independent
experiment (n = 4), the presence of micronuclei was assessed in 250 binucleated cells. For the
analyses of clonogenic growth, the percentage of area covered by cell colonies was determined by
computerized counting (ColonyArea ImageJ plugin) at day 10. The non-irradiated condition (0 Gy)
was used as control and set to 100%. Results represent the means £ SEM of three independent
experiments. Each individual data point at 1 Gy are also shown.



Figure S3

False positive results of the GPCA screening
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Figure S3. False-positive data of the GPCA screening method. Eleven DNA damage/repair
proteins were highlighted by GPCA as potentially interacting with E6 (RAD51B, SHLD1, FANCE)
or E7 (MPG, UVSSA, FAAP100, NUDT15, WDR48, PRPF19, p53, CLK2) from HPV16 but the
results were not confirmed by co-IP.
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Figure S4. The interactions E6-PER1 and E7-DUT are isoform-specific. (A) Heatmap
representing the NLR scores of 21 DNA damage/repair proteins from the library and their
respective isoforms tested for potential interaction with HPV16 E6 or E7. Of note, three
discriminant results (E6-PER1; E7-PNKP and DUT) were detected by GPCA. The black blocks
represent values above the threshold set for outliers. Three biological triplicates were performed



with each pSPICA-N1 plasmid. (B) The isoform specificity of both E6-PER1 and E7-DUT
interactions was validated by co-IP. To further characterize these interactions, GPCA experiments
were also performed using truncated or mutated forms of HPV16 E6 or E7. Results represent the
means £+ SEM of three independent experiments. Results collected with full-length proteins were
reproduced from Figures 3E and 4D. Asterisks indicate statistically significant differences (*p <
0.05, **p < 0.01, ***p < 0.001, ****p < 0.0001). P values were determined using a one-way
ANOVA followed by a Bonferroni post-test.
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Figure S5. Subcellular protein fractionations (S2: cytoplasmic; S3: nucleic acid-free and P2:
linked to chromatin) from oral cancer cells (UPCI-SCC-111) transduced or not with HPV16
viral oncoproteins. The protein bands were quantified by densitometric analysis (ImageJ software)
and the sum of all three subcellular fractions was set to 100%. MEK2, HDAC2 and YY1 were used
as purity control for S2, S3/P2 and P2 fractions, respectively. With the exception of PAPR3, it is
interesting to notice that an enrichment of newly uncovered protein targets for E6 and/or E7 was
invariably observed in the S3 fraction (similarly to our data reported with non-cancerous
keratinocytes, Figure 5C).
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Figure S6. Binding of identified targets for HPV16 with E6 or E7 from three other high-risk
(carcinogenic) HPV genotypes (HPV18, 33 and 39). The similarity of data collected with HPV 16
oncoproteins (see Figures 3 and 4) and their counterparts from other high-risk genotypes should be
noticed. EGAP and Rb1 were used as positive control for the GPCA experiments analyzing potential
interactions with E6 and E7, respectively. PLEKHA9 was used as a negative control. Results
represent the means = SEM of three independent experiments. Asterisks indicate statistically
significant differences (*p < 0.05, **p < 0.01, ***p < 0.001, ****p < 0.0001). P values were
determined using unpaired t-tests.



Figure S7
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Figure S7. Basal expression level of each novel target for HPV E6 and E7 identified in the
present study. (A) Protein extracts from immortalized keratinocytes (HaCaT cells) transduced or
not with HPV16 viral oncoproteins (B) and the TCGA public dataset for head and neck SCC were
used to assess the protein and mRNA level, respectively.



Table S1. Cell culture conditions used in the present study.

Name
A431
CAL-27
SQ-20B
UD-SCC-1
FaDu
SiHa

C4-l

HT-3

Hela

uU-20S

HaCaT

UPCI-SCC-111

UPCI-SCC-40
UPCI-SCC-036
UPCI-SCC-114
UPCI-SCC-154

CAL-33

CaSki

BHY

MDA-1483

Origin
Vulva
Base of tongue
Larynx
Oropharynx
Hypopharynx
Cervix
Cervix

Lymph node
metastasis from
cervical cancer

Cervix
(adenocarcinoma)

Osteosarcoma
Skin
Oral cavity

Oral cavity
Tonsil
Oral cavity
Base of Tongue

Base of tongue

Colon metastasis
from cervical
cancer

Pharynx

Retromolar
trigone

HPV status Culture medium
HPV-
HPV-
HPV-
HPV-
HPV-
HPV16 Dulbecco’s modified Eagle’s medium
HPV18 containing 10% fetal calf serum, 1% sodium
pyruvate, 1% non-essential amino acids (Gibco,
Thermo Fischer Scientific, Waltham, MA, USA).
HPV30
HPV18
HPV-
HPV-
HPV-
Minimum essential media, supplied with 10%
HPV- fetal calf serum, 1% sodium pyruvate, 1% non-
HPV- essential amino acids and 2mM of L-glutamine
(Gibco, Thermo Fischer Scientific, Waltham,
HPV- MA, USA).
HPV16
HPV- Roswell Park Memorial Institute 1640,
supplemented with 10% fetal calf serum, 1%
sodium pyruvate, 1% non-essential amino acids
HPV1E (Gibco, Thermo Fischer Scientific, Waltham,
MA, USA).
HPV- Dulbecco’s modified Eagle’s medium
containing 33% Ham’s Nutrient Mixture F12,
10% fetal calf serum, 1% sodium pyruvate, 1%
HPV18 non-essential amino acids (Gibco, Thermo

Fischer Scientific, Waltham, MA, USA).



Dulbecco’s modified Eagle’s medium
containing 10% fetal calf serum (Gibco, Thermo
HEK-293T Embryonic kidney HPV- Fischer Scientific, Waltham, MA, USA).



Table S3. List of primary antibodies used for Western blotting and immunofluorescence.

Target Manufacturer Reference Dilution WB Dilution IF
Thermo Fisher
ALKBH2 . . PA5-21005 1/1000 /
Scientific
CHK2 (CHEK2) Cell signaling 63347 1/1000 1/200
CLK2 Abcam Ab188141 1/1000 /
dUTPase (DUT) Abcam Ab137097 1/1000 /
Th Fish
ENDOV ermo risher PA5-70136 1/1000 1/1000
Scientific
XPB (ERCC3) Abcam Ab190698 1/1000 /
Th Fish
MNAT1 ermo Fisher PA5-49811 1/1000 1/500
Scientific
Th Fish
PARP3 ermo risher PA5-21478 1/1000 1/500
Scientific
PER1 Biorbyt Orb374136 1/1000 1/500
Th Fish
PMS1 ermo risher PA5-100752 1/1000 /
Scientific
Bethyl
PNK1 (PNKP) eyl A300-257A-T 1/1000 /
Laboratories
Thermo Fisher
POLDIP2 . . PA5-14613 1/1000 /
Scientific
CtIP (RBBPS) Cell signaling 92015 1/1000 /
RPA1 Cell signaling 2267S 1/1000 1/500
KIAA 1530 Th Fish
ermo risher PA5-28497 1/1000 1/500
(UVSSA) Scientific
Bethyl
Ku70 (XRCC6) . A302-623A-T 1/1000
Laboratories
Ku70 (XRCC6) Abcam Ab92450 1/2000
DNA2 Abcam Ab96488 1/1000 1/500
BLAP75 (RMI1) Abcam Ab172625 1/1000 /
BRCA1 Cell signaling 9010T 1/1000 /




RAD51 Abcam Ab133534 1/1000 /
XRCC1 Cell signaling 76998T 1/1000 /
XRCC2 biz:zznc;:gy 5C-365854 1/1000 /
XRCC3 Cell signaling 20026S 1/1000 /
XRCC4 Cell signaling 23908S 1/1000 /
XRCC5 Cell signaling 2180T 1/1000 /
FLAG-Tag Cell signaling 8146S / 1/1000
FLAG-Tag Cell signaling 14793S / 1/1000
HA-Tag Cell signaling 2367S / 1/1000
HA-Tag Cell signaling 3724S / 1/1000




