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Figure S1. Expression control of the cell lines used in the experiments assessing the requirement of both E6 and E7 to 
promote YAP/TAZ signaling and stemness properties. (A) Western blot analysis of transiently transfected HaCaT cells 
transfected with empty vector or overexpressing either HPV16 E6, HPV16 E7 or both, used for qPCR and 3D spheroid 
experiments shown in Figure 1A and 1B. β-actin was used as a loading control. (B) Non-normalized log2 fold-change 
values of YAP/TAZ-target genes expression in confluent HaCaT cells overexpressing either HPV16 E6, HPV16 E7 or both 
versus confluent parental empty vector-transfected HaCaT cells. Data are Mean ± SD of three independent experiments 
performed in triplicate. * p < 0.05, ** p < 0.01, **** p < 0.0001 determined with two-way ANOVA with Dunnett’s multiple-
comparisons test. 

 
Figure S2. The hydrophobic N-terminal α2 helix of HPV16 E6 mediates E6 homodimerization. (A) Electrostatic surface 
representation of E6 with surface-exposed α2 helix residues indicated, showing the general hydrophobic nature of the 
binding region. Red: negatively charged surfaces; blue: positively charged surfaces; white: neutral surfaces. E6N and E6C: 
N- and C-terminal domains. Model created with APBS tool in PyMOL (PDB code: 4xr8). (B) Comparison of E6 self-asso-
ciation signals with negative controls measured through BRET assays in HEK 293T cells expressing full-length E6 proteins 
(left graph) or N-terminal fragments (right graph). Negative controls represent the interaction signals of YFP-E6 or YFP-
E6N with two unrelated proteins (RLuc-tagged UL44 from human cytomegalovirus or RLuc, respectively). Data are Mean 
± SD of three independent experiments performed in triplicate. *** p < 0.001, **** p < 0.0001 determined with unpaired two-
tailed t tests. 



 
Figure S3. Controls of the samples used in the experiments assessing E6 homodimerization in the cytoplasm and its link 
to the E6/hScrib interaction. (A) Representative immunofluorescence images of H1299 cells expressing FLAG-E6 (green 
fluorescence, upper image) or Myc-E6 (green fluorescence, lower image) used for Proximity Ligation Assays. Scale bars: 
10 μm. (B) Representative confocal images of Myc-FLAG Proximity Ligation Assays (PLA) in H1299 cells. Negative con-
trols represent Myc-FLAG PLA in empty vector-expressing cells or in cells overexpressing only Myc-E6 or FLAG-E6. Right 
graph shows the quantification of PLA signals normalized over the number of cells present in three different fields of view 
for each sample, with nH1299-empty vector = 361, nH1299-Myc-E6 = 227, nH1299-FLAG-E6 = 450 and nH1299-Myc-E6 + FLAG-E6 = 324. Scale bars: 25 
μm. ** p < 0.01 determined with one-way ANOVA with Dunnett’s multiple-comparisons test. (C) Western blot analysis 
for YFP-tag, HA-tag, and endogenous hScrib of H1299 cell lysates expressing YFP-tagged and HA-tagged E6 proteins used 
for hScrib immunoprecipitations in Figure 2C. β-actin was used as a loading control. In (A) and (B) nuclei were stained 
with DRAQ5. 

 
Figure S4. HPV16 E6 targets the insoluble fraction of hScrib. Western blot analysis of the soluble or insoluble fractions of 
HaCaT-e.v. and HaCaT-E6 cell lysates showing the dramatic reduction of the insoluble fraction of endogenous hScrib 
following E6 overexpression. Cells were cultivated at complete confluence before harvesting. β-actin was used as a loading 
control. 



 
Figure S5. Controls of the experimental procedures assessing the contribution of hScrib targeting mediated by dimeric E6 
to promote YAP/TAZ signaling. (A) Western blot analysis of endogenous hScrib, YAP and TAZ in stable HaCaT cell lines 
overexpressing HA-tagged E6 proteins or bearing empty vector used for hScrib immunoprecipitations in Figure 5A. β-
actin was used as a loading control. (B) Western blot analysis of HaCaT-E6, HaCaT-E6 Y43E/F47R, and HaCaT-E6 
T149D/L151A cells overexpressing HPV16 E7-FLAG/HA used for YAP/TAZ-target genes expression analysis shown in 
Figure 5C. β-actin was used as a loading control. (C) Non-normalized log2 fold-change values of YAP/TAZ-target genes 
expression in confluent HaCaT-E6, HaCaT-E6 Y43E/F47R and HaCaT-E6 T149D/L151A cells overexpressing HPV16 E7-
FLAG/HA versus confluent HaCaT-e.v. cells. Data are Mean ± SD of three independent experiments performed in tripli-
cate. * p < 0.05, ** p < 0.01, *** p < 0.001, **** p < 0.0001 determined with two-way ANOVA with Dunnett’s multiple-com-
parisons test. (D) Representative images of HaCaT-E6 cells stably overexpressing wild-type Lumio-tagged HPV16 E7 
(green fluorescence). Scale bars: 50 μm. (E) Western blot analysis of endogenous hScrib and exogenous overexpressed 
YFP-hScrib in HaCaT-E6+E7 cells used for the generation of spheroids shown in Figure 5E. β-actin was used as a loading 
control. 

  



Table S1. Antibodies used in this study. 

Antibody (clone–application–dilution) Source Identifier 
Mouse anti-p53 (DO-1) (WB 1:4000) Santa Cruz  Cat# sc-126 

Goat anti-HPV16 E6 (N-17) (WB 1:200) Santa Cruz  Cat# sc-1584 
Mouse anti-HPV16/18 E6 (C1P5) (WB 1:100) Santa Cruz  Cat# sc-460 

Mouse anti-HPV16 E7 (NM2) (WB 1:500) Santa Cruz  Cat# sc-65711 
Mouse anti-HA (F-7) (WB 1:500) Santa Cruz  Cat# sc-739 

Rabbit anti-HA (Y-11) (WB 1:500) Santa Cruz  Cat# sc-805 
Goat anti-hScrib (C-20) (IF 1:1000) Santa Cruz  Cat# sc-11049 

Mouse anti-hScrib (D-2) (IP) Santa Cruz  Cat# sc-374139 
Mouse anti-YAP (63.7) (WB 1:1000) Santa Cruz Cat# sc-101199 

Mouse anti-β-actin (WB 1:8000) Sigma-Aldrich Cat# A5441 
Rabbit anti-hScrib (WB 1:4,000 / IF 1:500) Sigma-Aldrich Cat# HPA064312 

Goat anti-YAP (WB 1:1000) Sigma-Aldrich Cat# SAB2501938 
Rabbit anti-TAZ (WB 1:1000) Sigma-Aldrich Cat# HPA007415 

Rabbit anti-FLAG (IF/PLA 1:200) Sigma-Aldrich Cat# F7425 
Mouse anti-Myc (9E10) (IF/PLA 1:1000) Sigma-Aldrich Cat# M4439 

Rabbit anti-hScrib (IP) Invitrogen Cat# PA5-28628 
Mouse anti-GFP (3F8.2) (WB 1:1000) Millipore Cat# MAB1083 

Goat anti-rabbit IgG-HRP (WB 1:4000) Millipore Cat# 12-348 
Goat anti-mouse IgG-HRP (WB 1:4000) Millipore Cat# 12-349 
Rabbit anti-goat IgG-HRP (WB 1:4000) Millipore Cat# AP106P 

Donkey anti-mouse IgG-Alexa 488 (IF 1:1000) Invitrogen Cat# A21202 
Donkey anti-rabbit IgG-Alexa 488 (IF 1:1000) Invitrogen Cat# A21206 
Donkey anti-rabbit IgG-Alexa 555 (IF 1:1000) Invitrogen Cat# A31572 
Donkey anti-goat IgG-Alexa 555 (IF 1:1000) Invitrogen Cat# A21432 

WB: Western blotting; IF: Immunofluorescence; IP: Immunoprecipitation; PLA: Proximity Ligation assay. 

  



Table S2. Oligonucleotides used in this study for qPCR experiments. 

Oligonucleotide Sourcea 
GAPDH qPCR forward primer 

5’-TCATTTCCTGGTATGACAACG-3’ 
Enge et al., 2009 

GAPDH qPCR reverse primer 
5’-ATGTGGGCCATGAGGT-3’ 

Enge et al., 2009 

CTGF qPCR forward primer 
5’-AGGAGTGGGTGTGTGACGA-3’ Zanconato et al., 2015 

CTGF qPCR reverse primer 
5’-CCAGGCAGTTGGCTCTAATC-3’ Zanconato et al., 2015 

CYR61 qPCR forward primer 
5’-CCTTGTGGACAGCCAGTGTA-3’ This paper 

CYR61 qPCR reverse primer 
5’-ACTTGGGCCGGTATTTCTTC-3’ This paper 

AREG qPCR forward primer 
5’-CGAACCACAAATACCTGGCTA-3’ 

He et al., 2015 

AREG qPCR reverse primer 
5’-TCCATTTTTGCCTCCCTTTT-3’ 

He et al., 2015 

CCNA2 qPCR forward primer 
5’-AGTAAACAGCCTGCGTTCACC-3’ 

Amatori et al., 2017 

CCNA2 qPCR reverse primer 
5’-GAGGGACCAATGGTTTTCTGG-3’ 

Amatori et al., 2017 

ANKRD1 qPCR forward primer 
5’-AGTAGAGGAACTGGTCACGG-3’ Chang et al., 2015 

ANKRD1 qPCR reverse primer 
5’-TGTTTCTCGCTTTTCCACTGTT-3’ Chang et al., 2015 

AXL qPCR forward primer 
5’-CCAGGACACCCCAGAGGTGCTAAT-3’ Uribe et al., 2017 

AXL qPCR reverse primer 
5’-TGGTGGACTGGCTGTGCTTGC-3’ Uribe et al., 2017 

CD44 qPCR forward primer 
5’-TGGCATCCCTCTTGGCCTTGG-3’ 

Johansson et al., 2017 

CD44 qPCR reverse primer 
5’-TGAGACTTGCTGGCCTCTCCGT-3’ 

Johansson et al., 2017 

SURVIVIN qPCR forward primer 
5’-GACCACCGCATCTCTACATTC-3’ 

Vargas and Vivas-Mejìa, 2013 

SURVIVIN qPCR reverse primer 
5’-TGCTTTTTATGTTCCTCTATGGG-3’ Vargas and Vivas-Mejìa, 2013 
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