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Supplementary Figure 1 ITGB1 and ITGA11 increase with evidence for heterodimers following HSC
activation. (a) Time course of rat HSC activation indicated by the detection of a-SMA and COL1 (log scale).
(b) Representative immunoblot underlying (a). The double band for ITGB1 is consistent with detection of
precursor 115 KDa and mature 130 KDa forms. (c) gqRT-PCR analysis of integrin alpha subunits in activated
rat HSCs (ArHSCs) relative to their quiescent counterparts (log scale). (d) Quantification and representative
immunoblot (inset) of ITGA11 and ITGAV protein levels in ArHSCs compared to their quiescent (Q)
counterparts. (e) Coimmunoprecipitation studies showing evidence for ITGA11B1 heterodimer complexes in
activated rat HSCs. Representative immunoblot of two independent experiments is shown. SN =
Supernatant and IP = Immunoprecipitation. (f) Immunofluorescence following Itgb1 loss (‘ltgb1-null’) in
activated mouse HSCs (‘Control’) for F-actin (green; located along stress fibres) and G-actin (red; distributed
in the nucleus and cytoplasm of control cells). Following loss of ltgb1 in activated mouse HSCs F-actin is
diminished and cells are much more rounded. Scale bars 50um. (g) MTT assay for cell viability following
Itgb1 loss (‘ltgb1-null’) in activated mouse HSCs (‘Control’). (h) The detection of apoptosis by Caspase
immunoblot is unaltered following Itgb1 inactivation (+Tamoxifen) in activated mouse HSCs (-Tamoxifen).
The positive control (+ve Cntl) is lysate prepared from UV-treated activated rat HSCs. All experiments are



n=3 to 6 unless otherwise indicated. Two-tailed unpaired t-test was used for statistical analysis. Data are
shown as means * s.e.m.. *P<0.05, **P<0.01.
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Supplementary Figure 2 Abrogation of either ITGA11 or ITGB1 causes loss of activated HSC /
myofibroblast characteristics. (a) Quantification of COL1 and SOX9 protein levels following moderate
ITGA11 knockdown by siRNA1 (n=8) or siRNA2 (n=3) in activated mouse HSCs expressed relative to
scrambled control (immunoblots for ITGA11 siRNA knockdown are available in Supplementary Figure 8). (b,
¢) Quantification and example immunoblots following loss of Itgb1 (‘ltgb1-null’, n=4) in mouse HSCs already
activated for 7 days showing decrease in protein levels for a-SMA, COL1 and SOX9. (d-f) Migration of
activated mouse HSCs (‘Control’) over 24h versus migration of equivalent HSCs in which Itgb1 had been
recombined only after full activation (track length, um; n=3 biological replicate experiments) (d). Individual
tracks for a small subset of cells are shown in different colours for one experiment in (e) and (f). Two-tailed
unpaired t-test was used for statistical analysis. Data are shown as means + s.e.m.. *P<0.05, 1P<0.005.
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® Plasma membrane

® Inflammation

u Adhesion

m Vasculature
Wounding

m Cell proliferation

m Cell migration

B Protein dimerization

Cluster 7: Functional annotation clustering (Enricment Score >2.0)
Plasma membrane: combined Enrichment Score (8.82, 6.05, 4.99, 2.72) = 22.58

CORE CATEGORY P VALUE GENE SYMBOL

External side of plasma |29 E-12 | Clec7a, Cd22, Cd274, Cd28, Cd48, Cd83, Viwt, Clsb, H2-D1, H2-K1, H2-Qb, H0a,

membrane lItga4, ItgaXx, i7r, li2rg, Piprc, Robod, Stab2

Cell surface 26E-10 mmcmmwtcmmmmmmnmnm
He0a, ltgad, ltgaX, I7r, N2rg, Plpre, Robod,

Membrane 18E-6 Abce3, Arap3, Bink, Clec7a, Cd22, Cd274, Cd28, Cd300A, Cd36, Cd48, CdB3, Eitdi,

Gpri16, Gpra7, Notchi, Slamf8, St8siad, St8siab, Acer2, Aqp1, Amb1, Bace2, CdhS,
Cxcrd, Cldnd, F8, Csfir, Csf2rb, CybB, Dock2, Evi2b, Entpd1, Eng, Emecn, Fam26f,
Fmoft, Folr2, HpsE, H2-D1, H2-K1, H2-Qb, Hvent1, Hsd11b1, ltgad, ltgaX, ligpb, i7r,
Kira3, Lrre33, Lyvel, Lhfpi2, Ly9, Lep1, Laptm5, Myct1, Nip2, ParvB, Ppap2b, Prex1,
Pde2a, Pik3ap1, Pidd, Pivap, Pecami, Pixnc1, Pixnd1, Kennd, Cypdbi, Bel2, li2rg,
Plgerd, Prkch, Plprb, Piprc, Rsad2, Ripd, Selplg, Semadd, Stab2, Sorll, Sic40A71,
Sicd3a2, Sic9a% Spns2, Stabl, Tspani3, Tmem140, Tmem204

Inflammation: combined Enrichment Score (3.81, 3.47, 3.11, 2.11, 2.32, 2.2) = 17.02

CORE CATEGORY P VALUE GENE SYMBOL

Cell activation Bink, Cd28, Cd48, Fyb, Ikzf1, Vwf, Was, Cxcrd, Dock2, Entpd1, H60a, ligaX, Ii7r,
Lep1, Pieg2, Bel2, Prikeb, Sykb, Vav1

Cxerd, Dock2, Fabp7, Hhex, ligaX, Irf6, i7r, Bl2, Prkch

Adhesion: combined Enrichment Score (7.58, 3.14) =

CORE CATEGORY P VALUE GENE SYMBOL

Cell adhesion ClecTa, Cd22, Cd36, Vwf Cdh5 Cdnd. F8, Cyfip2, Dpt. Eng, Emcn, Fermi3, ltgad,
ItgaX, Kira3, Lyve1, LyS, Nmp2, Parvb, Pcam1, Bel2, Pipre, Selplg, Stab2, Stab{, Tgfbi

Vasculature: Enrichment Score 4

CORE CATEGORY P VALUE GENE SYMBOL

Blood vessel 9E-5 Egfi7, Notch1, Zmiz1, CdhS, Cxxr4, Eng, Emen, Epas1, ltga4, Ppap2b, Plxnd1, Robo4
development

Wounding: Enrichment Score = 2.8
CORE CATEGORY PVALUE |GENE SYMBOL

Defense response 10E-4 ClecTa, Dhx58, Col11, Cols, FB, H2-D1, H2-K1, H2-Qb, Irf8, Masp1, Bcl2, Penk, Pipn6,
Pipre, Rsad2, Stab1

Call proliferation: Enrichment Score = 2.59

CORE CATEGORY | P VALUE | GENE SYMBOL

Regulation of cell TA1E-S Cepba, Cd274, Cd28, Mamhi Zmiz1, Sash3, Cdh5, Dpt, Hels1, Hhex, Irf6, Nr5a2,
proliferation Bel2, Odct, Ptpné, Plpre, Sifn

Cell migration: Enrichment Score = 2.34
CORE CATEGORY P VALUE |GENE SYMBOL

Regulation of cell 32E3 Arap3, Egfi7, Cxcrd, Pecam1, Bel2, Robod
migration

Protein dimerization: Enrichment Score = 2.16

CORE CATEGORY P VALUE GENE SYMBOL

m Cepba, Ikzf1, Vi, Alf3, Cise, Eng, Epas1, Masp1, Nfe212, Bcl2
activity

Supplementary Figure 4
Functional annotation by
gene ontology for enrichment
in Cluster 7 from Fig. 2a.
Proportions are shown in (a).
Individual categories and the
genes underlying them are
shown in (b).
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u Cell membrane
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Cluster 2: Functional annotation clustering (Enrichment Score >2.0)

CATEGORY P VALUE GENE SYMBOL
Cell proliferation 1.5E-5 Cend1, Gng2, Itgh2, lI7r, Nef1, Thx1,

Pdgfb, Sict11at

Cell surface 1.8 E-2 Cd93, Itgb2, ll7r, Sic11a1, Slco3at

CATEGORY P VALUE GENE SYMBOL

Glycoprotein 9.3 E-5 Cd93, Mamdc2, Sell3, Chi1, Csf2rb2,
Entpd1, Itgb2, I7r, Lgals3bp, Psap,
Ptpro, Plpre, P2rx4, Gpri137b, Nni,
Pdgfb, Slc11a1, Slc15a3, Slco3al,
Slcodat, Tslp, Tipi2, Trpv2, Tnfrsf21

Signal 7.8E-3 Cd93, Mamdc2, Tyrobp, Chi1, Csf2rb2,
Itgh2, II7r, Lgals3bp, Psap, Ptpro, Ptpre,
Cxcl5, Nn1, Pdgfb, Tslp, Tfpi2, Tnfrsf21

CATEGORY PVALUE GENE SYMBOL
Response to 1.3E4 Entpd1, Itgb2, Ncft, Pparg, Plek, Cxcl5,
wounding Slc11at, Tipi2

Supplementary Figure 5 Functional annotation by gene ontology for enrichment in Cluster 2 from Fig. 2a.
Proportions are shown in (a). Individual categories and the genes underlying them are shown in (b).



Top 20 Canonical Pathways

Hepatic fibrosis / HSC activation

Cellular efects of sildenafil

Calcium signalling

Epithelial adherens junction signalling
RhoA signalling

Oleate biosynthesis ||

Regulation of actin based motility by Rho
Virus entry by endocytic pathways
Semaphorin signalling in neurons

Paxillin signalling

Actin cytoskeleton signalling
Gluconeogenesis |

Glycolysis |

Remodelling of epithelial adherens juctions
Agin interactions at neuromuscular junctions
Agranulocyte adhesion and diapedesis
Clathrin-mediated endocytosis signalling
ILK signalling

Caveloar-mediated endocytosis signalling
Integrin signalling

0 05 1 15 2 25 3 35 4 45 5

- log (p-value)

Supplementary Figure 6 Top 20 canonical pathways represented by genes listed in Cluster 3 (Fig. 2a-c)

following Ingenuity Pathway Analysis.

Pathways were ranked by the negative log of P-values calculated by

Fisher's exact test for gene enrichment. Pathways highlighted in red contain either ‘Myl9’ and/or ‘Pak’ as

terms.
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Rat catgcect ccaqggc tac My19
Mouse catgccct cccgggctgg
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Supplementary Figure 7 YAP binds to a TEAD motif in the MYL9 gene. (a) Alignment of MYL9 3° UTR
shows the conserved TEAD-binding motif (core motif shown in black). Conservation is indicated by asterisks
(*)- (b) Representative ChIP assay (n=3) for TEAD-binding element from (a) showing enrichment for the
TEAD co-factor, YAP, in chromatin prepared from activated rat HSCs. Negative control is immunoglobulin
(IgG) and positive control is input (diluted 10-fold).
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Supplementary Figure 8 Representative immunoblots for all ITGA11 siRNA knockdown quantified in
Figures 3 & 5 and Supplementary Figure 2. Abrogation of ITGA11 is by two independent siRNAs, siRNA1 (a)
and siRNA2 (b). Please see raw data files for full immunoblots containing molecular weight markers.
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Supplementary Figure 9 Characterisation of mouse livers following verteporfin (VP) treatment in CCly-
induced liver fibrosis. (a) VP treatment did not affect serum alanine aminotransferase (ALT) levels compared
to the DMSO control group. (b) Hydroxyproline quantification seemed lessened in the VP-treated CCl, liver
fibrosis group but did not reach statistical signficance. (c-f) VP treatment did not significantly alter
myofibroblast cell numbers quantified by aSMA staining (c-d) or inflammatory cells (predominantly
macrophages), quantified by F4/80 staining (e-f) compared to DMSO control group. Two-tailed unpaired t-
test was used for statistical analysis. Data are shown as means + s.e.m..
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Supplementary Figure 10 Characterisation of mouse livers following VP treatment in BDL-induced liver
fibrosis. (a) VP treatment in BDL improved liver function as indicated by lower serum alanine
aminotransferase (ALT) and bilirubin (BIL) levels compared to the DMSO control group. (b) Hydroxyproline
quantification was not statistically lowered in VP-treated BDL liver fibrosis. (c-h) VP treatment did not
significantly alter ductal hyperplasia as quantified by the surface area covered by CK19 positive ducts (c-d),
although there was a trend to lower myofibroblast cell numbers, quantified by aSMA staining, (e-f) and
inflammatory cells (predominantly macrophages) quantified by F4/80 staining (g-h) compared to DMSO
control group. Two-tailed unpaired t-test was used for statistical analysis. Data are shown as means £ s.e.m..
*P<0.05.
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Supplementary Figure 11 Abrogation of PAK3 by two independent siRNAs in activated mouse HSCs.
Quantification (a) and representative immunoblot (b) showing reduced levels of pro-fibrotic proteins /
activated HSC markers following abrogation of PAK3 relative to control scrambled siRNA. Two-tailed
unpaired t-test was used for statistical analysis. Data are shown as means + s.e.m.. *P<0.05, **P<0.01,
tP<0.005, tP<0.001; n=3.
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Supplementary Figure 12 IPA3 treatment does not affect cell viability of activated HSCs or alter fibrotic
markers in Itgb1-null activated HSCs. (a) MTT assay for cell viability following IPA3 treatment in activated
mouse HSCs. Control is DMSO treated cells. (b) IPA3 treatment does not alter levels of profibrotic markers,
COL1 and SOX9, in Itgb1-null activated HSCs compared to DMSO treated cells. Two-tailed unpaired t-test
was used for statistical analysis. Data are shown as means * s.e.m..
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Supplementary Figure 13 Characterisation of livers following IPA3 treatment in CCl, and BDL models of
liver fibrosis. (a, b) IPA3 treatment did not alter the liver weight/body weight ratio compared to the DMSO
control group in CCl, (a) or BDL (b) models of liver fibrosis. (¢, d) Non-significant improvements seemed
apparent in liver function following IPA3 treatment compared to DMSO control for serum ALT (CCl,; model; c)
and ALT & bilirubin (BDL; d). (e, f) Hydroxyproline levels were lowered in IPA3-treated CCl, liver fibrosis (a
model of parenchymal liver disease) but not in the BDL model (a more restricted peribiliary model of fibrosis).
Two-tailed unpaired t-test was used for statistical analysis. Data are shown as means + s.e.m. **P<0.01.



Supplementary Figure 14. Raw immunoblotting data files

Fig 1. c,d
ITGB1on Ethanol (E) and Tamoxifen (T) treated activated
ltgb17/1BactinCreER+ mHSCs

E T infigue1dEis'Cand Tis'N'

175KDa — . ==

B-ACtin e —

Figl.cd

SOX9(62KDa) and aSMA (42kDa) on Quiescent (Q), Ethanol (E) and
Tamoxifen (T) treated activated Itgb1"/fBactinCreER+ mHSCs (n= 3)

SIS E is Control (C)

T is Itgb1-null (N)
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Figure 3aand b _
MYL9 on Quiescent (Q) and Activated (A) rHSCs (n=3)
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Figure 3aand b

YAP on Quiescent (Q) and Activated (A) rHSCs (n=3)

M = marker lane
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Figure 3c and d

MLY9 on Quiescent (Q), Ethanol (E) and Tamoxifen (T) treated activated
ltgb1/MBactinCreER+ mHSCs (n=3)

Figure 3c,d and h

YAP on Quiescent (Q), Ethanol (E) and Tamoxifen (T) treated activated
Itgb1""BactinCreER+ mHSCs (n=3)

 Infigure: E is control
- ‘and Tis Iltgb1-null




Figure 3h

phospoYAP on Quiescent (Q), Ethanol (E) and Tamoxifen (T) treated
activated Itgb1"fBactinCreER+ mHSCs (n=3)

In figure: E is control
and T is Itgb1-null
M@ 5Bl OB E T E S,

65 KDa —> - e
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Figures 3g, 5¢c and Supplementary Figures 2a and 8: ITGA11 siRNA1
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Figure 5b:
Q: Quiescent HSCs
A: Activated HSCs + vehicle = Control

Tx: Activated HSCs + Tamoxifen = Itgb1-null

B-Actin western on CrER+:ITGB17FmHSCs

Q: Quieécent g
A Activated + Vehicle
Tx: Activated + Tamoxifen

(J: Quiescent
A Activated + Vehicle
Tx: Activated + Tamoxifen

ITGB1 ==

100

ITGB1 western on CrER+:ITGB1""" mHSCs




PAK3 western on CrER+:ITGB1""mHSCs

Q: Quiescent
A Activated + Vehicle

Tx: Activated + Tamoxifen




Figure 5d and e PAK1 siRNA1

Scrambled (S) and siRNA (K) treated mHSCs
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Figure 5d and e PAK1 siRNA1
Scrambled (S) and siRNA (K) treated mHSCs

S
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Figure 5d and e PAK1 siRNA1
Scrambled (S) and siRNA (K) treated mHSCs
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Figure 5d and e PAK1 siRNA2

JP553 PAK1 Western

JP558 PAK1 siRNA
Col1
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Figure 5f Figure 5f

COL1 (175KDa) and SOX9 (62KDa) on Control(C) Activated human HSCs treated
and IPA3 treated (T) rHSCs. with DMSO (C) or IPA3 (T).
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Supplementary Figure 1a, b

ITGB1 on rHSCs timecourse in culture activation days 0 - 14

0 B SR I ATl [ o

130 KDa — 22
B Actin e’ P — —

Supplementary Figure 1a, b

COL1 on rHSCs timecourse in culture activation days 0 - 14
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Supplementary Figure 1a, b

aSMA on rHSCs timecourse in culture
activation days 0 - 14
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Supplemental Figure 1e




Supplemental Figure 11

PAK3 siRNA
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siRNA target gene Cat. No. Species Target sequence
Itgall (siRNA1) S100244566 mouse CACGCCCTATCTGGACCTATA
S102699046 mouse TACGACCTTTACTGTCAGAAA
Itgall (siRNA2) S102748179 mouse CCGCCCTGTAGTTCAAATCAA
S102722755 mouse CAGCTTCTACCTGGTGGGAAA
Pak1(siRNA1) S101368598 mouse CTGGGCATTATGGCAATTGAA
Pak1(siRNA2) $101368591 mouse CTCGCTTGCTTCAAACATCAA
Pak3 (siRNA2) S101368682 mouse CCCACTGAGGATGAACAGTAA
Pak3 (siRNA1) S104418967 mouse TAGCAGCACATCAGTCGAATA

Supplementary Table 1 siRNA target sequences.




Target Species | Forward Reverse Application
Acta2 Mouse | GTCCCAGACATCAGGGAGTAA | TCGGATACTTCAGCGTCAGGA gPCR
ActinB Mouse | GCTGTATTCCCCTCCATCGTG CACGGTTGGCCTTAGGGTTCAG gPCR
ActinB Rat CCCGCGAGTACAACCTTCT CGTCATCCATGGCGAACT gPCR
Bambi Rat TGTGCTGCTCACCAAAGGCGA | AGCAGGCACTAAGCTCGGACT gPCR
ChiP-ve | Mouse | CTGAGGCAGTCGAAGGAGAG | ACACTGGCTGCCAAAATGTA Chip
Collal Mouse | TGTTGGCCCATCTGGTAAAGA | CAGGGAATCCGATGTTGCC gPCR
GusB Mouse | GCAGTTGTGTGGGTGAATGG GGGTCAGTGTGTTGTTGATGG gPCR
GusB Rat CTCTGGTGGCCTTACCTGAT AGGTGTTGTCATCGTCACCTC gPCR
Hspala/b | Rat TGTCCCTCAAGAGCCCAACCC | TTGGCTCTCCACACAGGAACCC gPCR
Itgal Rat GCAACCGGAAGCGAGAGCTGG | TAGCAGCAGTAGCCCCGCGA gPCR
Itgal0 Rat GGCCTGTGCCCCTCTCTGGT GGACAACGTTGGGCGGTCGG gPCR
Itgall Mouse | GATACGCTGTGGCCGTTTTG AGAAGTGCTTGTCGTCAGGG gPCR
Itgall Rat ACCCGCACGGCATTTGGCAT TCGTGGGATTCCCCGTCCGT gPCR
Itga2 Rat TGTGCGCACCCCCAAAAGCA CCGTCAATCTTGAGTGAGCAGTAGC | gPCR
Itga3 Rat AGTCCTGGTCTGTGCCCATCGG | TCGTTGCCACGCACGTAGCA gPCR
Itga4 Rat GGGTACCAACCGGGCACTCC AATGAGCCAGCGCTTCGTCCC gPCR
Itga5 Rat TTTGGCAGTGCAGCAGGGCA CCACGCGGCCAGTCTTGGTG gPCR
Itgab Rat TGCGGGCACTCAGGTTCGAG AGGATGATCCACCACGCTATCCCT gPCR
Itga7 Rat TCTGGGGAGCGCCTGACCTC AGGTCTGCCCAGCCATCACTGT gPCR
Itga8 Rat GCGCGCACAGCCAGTGTCTT CCTCTCTGCAGGCCAGGGACA gPCR
Itga9 Rat AGACGACGCCTACGACGCCAA | ATGCCCATCTCCTCCTTCTGCCAC gPCR
Itgb1 Mouse | GCCAAGTGGGACACGGGTGAA | AGCTTGGTGTTGCAAAATCCGCCT | gPCR
Myl9 Mouse | CTCTGCAGCAGGGAAACCC CTTCTTGGTGGTCTTGGCCT gPCR
Myl9 Mouse | GACCCTACAAGGAGGGACCA CTTCCTTCCTCAGGCCAGC Chip
Pak1 Mouse | TTAGCCGAATCCAGCCTGTC CAGCAGCTACTGGCGGTG gPCR
Pdgfrb Mouse | TCCAGGAGTGATACCAGCTTT | CAGGAGCCATAACACGGACA gPCR
Pparg Rat TCTCAGTGGAGACCGCCCAGG | GGGAGGACTCCGGGTGGTTCAG gPCR
Yap1 Mouse | ATTTCGGCAGGCAATACGGA CATCCTGCTCCAGTGTAGGC gPCR

Supplementary Table 2 PCR primer sequences and applications.




