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Figure S1 (Related to Figure 1) | CAF origin and interactions with tumor cells in murine and
human ICC. (A,B) Representative images of confocal microscopy showing co-localization of
Lrat-Cre-induced TdTom with CAF markers Collal-GFP (A) or aSMA (B) in KRAS/p19-,
YAP/AKT-, FBXW7AF/AKT-, NICD/AKT-induced ICC (n=3 per model) in Lrat-Cre” TdTom"
Collal-GFP* mice. Scale bars, 50 um. (C) UMAPs of scRNA-seq showing all detected cell
populations in the indicated samples. (D) Violin plots of scRNA-seq showing the PF signature
score in the indicated samples; the width of each violin plot indicates the kernel density of the
expression values. (E) UMAPs of scRNA-seq showing all detected cell populations and the
normalized expression levels of indicated genes. (F,G) Violin plots showing the panCAF signature
score in the indicated samples and UMAPs showing the normalized expression levels of indicated
genes in (F) mouse ICC models (n=4) and in (G) human ICC (n=4) and human CCA (n=1). (H)
UMAPs of scRNA-seq showing the normalized expression levels of HSC-CAF, VSMC-HSC and
PF-CAF markers within panCAF in the indicated samples. (I,J) Violin plots of scRNA-seq
showing the HSC signature score in (I) mouse ICC (n=4) and in (J) human ICC (n=4) and human
CCA (n=1); the width of each violin plot indicates the kernel density of the expression values. (K-
N) Heatmaps of scRNA-seq showing number of ligand-receptor interactions between (K,M) all
cell populations and between (L,N) HSC-CAF, PF-CAF and tumor cells detected by CellphoneDB
in the indicated YAP/AKT-induced ICC (n=2), human ICC (n=4) and human CCA (n=1). (O)
Overall survival in 119 ICC patients with low (n=59) and high (n=60) ACTA2 mRNA expression
and recurrence risk in 113 ICC patients with low (n=56) and high (n=57) panCAF signature (Sia
et al. cohort). (P) Overall survival in CCA patients with low (n=37) or high (n=40) expression of
aSMA (Riener et al. TMA cohort).
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Figure S2 (Related to Figure 2) | Comparison of CAF from ICC and PDAC by global stellate
cell and portal fibroblast signatures by single cell RNA-sequencing. (A) Violin plot showing
the global SC signature in KRAS/p19-induced ICC (n=1). The width of each violin plot indicates
the kernel density of the expression values. (B) UMAPs showing the normalized expression levels
of the global stellate cell (global SC) signature markers in KRAS/p19 ICC. (C,E) Violin plot
showing the global SC signature relative to randomly selected genes in YAP/AKT-induced ICC
(n=3). The width of each violin plot indicates the kernel density of the expression values. (D)
UMAPs showing the normalized expression levels of the global stellate cell (global SC) signature
markers in YAP/AKT ICC (n=1).
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Figure S3 (Related to Figure 3) | CAF promote ICC. (A) Representative images of confocal
microscopy and quantifications showing co-localization of Co//al-GFP and aSMA in KRAS/p19-
, YAP/AKT-, FBXW7AF/AKT-, NICD/AKT-induced ICC (n=3 per model) in Lrat-Cre* TdTom"
Collal-GFP* mice. Scale bars, 50 um. (B) UMAPs of scRNA-seq showing the normalized
expression levels of indicated genes and populations and quantifications of Collal and Acta2 in
KRAS/p19- (n=1) and YAP/AKT-induced ICC (n=3). (C,D) HSC-derived CAF were depleted by
injecting diphtheria toxin 6 times (3x/week) in Lrat-Cre*, TdTom", iDTR" or Lrat-Cre*, TdTom",
iDTR" littermates from week 5 to 7 after tumor induction (late depletion) and HSC depletion was
confirmed by sirius red staining in (C) KRAS/p19 (n=13-15 mice/group) and (D) YAP/AKT-
induced ICC (n=11-16 iDTR- mice/group). Scale bar 100 pm. (E-F) For early HSC-derived CAF
depletion, Lrat-Cre* TdTom" iDTR" mice and Lrat-Cre* TdTom" iDTR" littermate controls were
injected 6 times with DT (3x/week) starting 3 weeks after the plasmid injection. (E) HSC-derived
CAF depletion and repopulation by HSC-CAF or PF-CAF were determined by measuring the
TdTom" areca and Lrat (HSC marker) as well as Upk3b (PF marker) mRNA expression in
YAP/AKT-induced ICC after the last DT injection (sacl, n=6-7 mice per group) or 2 weeks later
(sac2, n=9 mice per group); (F) representative images of whole livers, liver body ratio (LBR), IHC
and CK 19" quantifications from above groups. Scale bars 1 cm. (G-H) Pdgfib, Lrat, Des, Collal,
Acta? mRNA expression and representative images of sirius red and quantifications in Pdgfr,é’f "
(n=14) and Pdgfrf ° (n=15) mice in YAP/AKT-induced ICC (G). Scale bar 100 pm.
Representative images of livers, CK19 THC as well as quantification of LBR and CK19* area from
above groups (H). Scale bars 1 cm. (I) Representative micrographs and quantifications of Ki67
IHC from KRAS/p19-induced ICC in aSMA-TK mice (n=15 mice/group). Scale bars 100 pum.
(J,K) Representative gating strategy in the tumors of KRAS/p19-induced ICC, iDTR" (n=4) and
iDTR" (n=6) mice for (J) lymphoid and (K) myeloid subsets. (L) Flow cytometric analysis
of CD11b", F4/80*, CD11b"/F4/80", CD11b"/CDl1c’, CD11c*, CD11c"/CD103" subsets in the
tumors from KRAS/p19-induced ICC as well as confirmation of depletion via TdTom" area in
Lrat-Cre"TdTom" iDTR™ (n=4) and Lrat-Cre*TdTom" iDTR* (n=6) mice. (M) Representative
micrographs and quantifications of CD3 IHC from KRAS/p19-induced ICC (n=14 iDTR" mice,
n=13 iDTR" mice) and YAP/AKT-induced ICC (n=14 iDTR" mice, n=9 iDTR" mice). Scale bars
100 pum. (N) Subcutaneous co-injections of CGKP19 KRAS/p19 ICC-derived cells alone or with
HSC in Rag2KO mice. (O) Rel4A mRNA expression in HSC from Reld™ (n=2) and Reld™™¢ (n=2).
(P) Representative images of CK19 THC, livers, LBR and CK19" area from RelA” (n=8) and
RelA*™C (n=10) from KRAS/p19-induced ICC. For panels A-I, L-P data are shown as mean +
SEM, and statistical significance was determined using two-sided unpaired T-test (G,H,L,N) or
Mann-Whitney (F,H,L,N,P) for groups of two; and by one-way ANOVA followed by Sidak’s
posthoc test (C,E,F,M,P) or Kruskal-Wallis test with Dunn’s posthoc test (A,B,D,G,]) for groups
of three.
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Figure S4 (Related to Figure 4) | Single cell RNA-sequencing of CAF subpopulations in
murine and human ICC. (A,B) Violin plots showing the normalized expression levels of the top
genes from iICAF, myCAF and mesCAF signatures in (A) KRAS/p19-, YAP/AKT-induced ICC
and (B) human ICC and CCA in one representative sample each. (C,D) Violin plots showing the
iCAF, myCAF and mesCAF signature scores in the indicated (C) KRAS/p19- induced ICC,
YAP/AKT-induced ICC, (D) human ICC and human CCA samples. The width of each violin plot
indicates the kernel density of the expression values. (E,F) Heatmaps showing number of ligand—
receptor interactions between iCAF, myCAF, mesCAF and tumor cells in the indicated (E)
YAP/AKT-induced ICC, (F) human ICC and human CCA samples, analyzed by CellPhone DB.
(G) Recurrence risk in 113 ICC patients with low (n=56) and high (n=57) myCAF signature (Sia
et al. cohort).
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Figure S5 (Related to Figure 5) | CAF promote tumor growth independently of type I
collagen. (A) Loss modulus G” (a measure of viscosity), was determined for tumors from Collal i
(n=3) and Coll al™™* (n=4) in a KRAS/p19-induced ICC and in control livers (n=2) by shear
rheometry. Curves are mean = SEM. Using 2-way ANOVA: *p<0.05, **p<0.01, ****p<0.0001,
#0.05<p<0.10 vs ctrl (black) or vs Collal AHSC (red). (B) Proliferation assessed by PicoGreen in
HuCCT-1 plated on 2kPa, 16 kPa and 64 kPa plates (n=3 each group) and representative pictures
of HuCCT-1 plated on 2kPa and 64 kPa plates. (C-E) Mx1-Cre activation for the deletion of Collal
was induced by 3 i.p. injections of poly(I:C) before tumor induction starting when mice were 4
weeks old. (C) Representative images and quantification of sirius red staining and tumor Collal
mRNA expression in Collal" (n=13) and Collal™" (n=12) in KRAS/p19-induced ICC. Scale
bars 100 um. (D) Representative images of CK19 THC, livers, LBR and CK19" area from
KRAS/p19-induced ICC for Collal" (n= 13) and Collal*"" (n=12) mice. Scale bars 1 cm. (E)
Storage modulus G' (a measure of elasticity) and loss modulus G” (a measure of viscosity), were
determined for tumors from Collalf/f(n=3) and Collal™" (n=6) in KRAS/p19 ICC or control
liver (n=2) by shear rheometry. Curves are mean + SEM. Using 2-way ANOVA: *p<0.05,
*4p<().01, ¥*+¥%p<0.0001, #0.05<p<0.10 vs ctrl (black) or vs Collal""" (red). (F) Representative
images and quantifications of sirius red staining, livers, LBR and the CK19" area in Collal o
(n=11) and Collal""" (n=11) mice from YAP/AKT-induced ICC. Scale bars 1 cm. (G) MxI-Cre
activation for the deletion of Collal was induced by 3 i.p. injections of poly(I:C) starting 3 weeks
after tumor induction. Representative images of sirius red staining and livers, LBR, Co//lal mRNA
expression and the CK19 and sirius red-positive area in Collal o (n=7) and Coll al™ (n=11)
mice from YAP/AKT-induced ICC. Scale bars 1 cm. (H) DDR1 western blot in Ddr/ "NT (n=1)
and T (n=1) and (I) representative XGAL staining in Ddril-LacZ reporter (n=1) and wt littermate
(n=1) mice in KRAS/p19-induced ICC. Data are shown as mean + SEM, and statistical
significance was determined by two-sided unpaired T-test (D,F) or Mann-Whitney (E) for groups
of two; and by 2-way ANOVA (A,E) or one-way ANOVA (B,G) or Kruskal-Wallis test with Dunn’s

posthoc test (C,D) for groups of three.
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Figure S6 (Related to Figure 6) | myCAF-derived HAS2 sustain tumor growth in ICC. (A)
Representative micrograph and quantifications of confocal microscopy show co-localization of
Lrat-Cre-induced TdTom (HSC derived-CAF) with HA and absent co-localization with CK19 in
KRAS/p19- (n=1) and YAP/AKT- (n=1) ICC. (B) Confocal microscopy in human ICC (n=1)
showed co-localization of HA with aSMA but not with CK19. Scale bars, 50 um. (C,D)
Representative micrographs of HA IHC and quantification in CAF-depleted mice from (C)
KRAS/p19-ICC (n=15 iDTR", n=13 iDTR" mice) and (D) YAP/AKT-induced ICC (n=16 iDTR",
n=11, iDTR" mice). Scale bars 1 cm. (E) Representative micrograph and quantifications of
confocal microscopy show high expression of myCAF HA in cells with high expression of myCAF
marker Collal-GFP and low expression of myCAF HA in cells with low expression of myCAF
marker Collal-GFP, in KRAS/p19- and YAP/AKT-induced ICC (n=3 tumors per group). Scale
bars, 50 pm. (F) Has2 mRNA expression in HSC isolated from Has2"' (n=1) and Has2*"5¢ (n=2)
and representative confocal microscopy showing absent HA in Has2*"5C mice. Scale bars, 50 pm.
(G) Cd44 mRNA expression in tumor (T) (n=6 per group) and non-tumor (NT) (n=7 per group)
tissue from Cd44""and Cd44*1°° mice. (H) Representative micrographs of CD44 IHC in normal
liver and tumor area in KRAS/p19-induced ICC in Cd44"" and Cd44*" mice. (I) BrdU
incorporation assay in mouse (CGKP19) and human (HuCCT1 and MzCHA) tumor cells treated
with different types of HA. (J) BrdU incorporation assay in human and mouse tumor cells treated
with conditioned medium (CM) from HAS2-Tg and littermate wt mice (n=4/group). (K) HA
content in the CM from HAS2-Tg and littermate control wt mice by ELISA in presence or absence
of hyaluronidase (HYAL) (n=1 per condition, left panel) and BrdU incorporation assay in SB1
cells treated with CM from HAS2-Tg or littermate wt mice in the presence or absence of HYAL or
after pre-treatment with CD44 antibody or IgG control (n=4 per condition, middle and right panel).
(L) Representative micrographs and quantifications of HA-stained area of human CCA TMAs
(n=19 ICC and n=58 ECC) and normal liver (n=14). Scale bars 1 cm. (M) UMAPs showing the
normalized expression levels of HAS2 and CD44 in human CCA (n=1). (N) Representative
CellphoneDB heatmap showing interactions of HAS2-expressing myCAF with HA-receptor
expressing cells in human ICC and in CCA. (O) UMAPs showing the normalized expression levels
of HMMR and LYVEI in KRAS/p19-, YAP/AKT-induced ICC and in human ICC. For panels C-
E,G,I-L; data are shown as mean = SEM, statistical significance was determined by two-sided
unpaired T-test (J) or Mann-Whitney (J,L) groups of two; and by one-way ANOVA followed by
Sidak’s posthoc test (D,E,K,G,I) or Kruskal-Wallis test with Dunn’s posthoc test (C,I) groups of
three.
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Figure S7 (Related to Figure 7) | iCAF-derived HGF promotes ICC growth. (A)
Representative gating strategy and pictures showing the Lrat-Cre*TdTom"Collal-GFPhigh
(myCAF) and Lrat-Cre'TdTom*Collal-GFP" (iCAF) cells sorted and freshly plated from
tumors of KRAS/p19- (n=3) and YAP/AKT-induced ICC (n=2); and ELISA showing that Lrat-
Cre*TdTom"Collal-GFP"¥ iCAF produce more HGF compared to the Lrat-Cre" TdTom" Collal-
GFPMeh myCAF 24 hours after plating. Scale bars, 100 pm. (B) Confocal microscopy
representative images of RNAscope showing Has? and Hgf in Lrat-Cre'TdTom" mice in
KRAS/p19- and YAP/AKT-induced ICC. Scale bars, 50 um. (C) Representative fluorescent
confocal microscopy image of iCAF marker RGS5 and myCAF marker HA and quantifications in
human ICC (n=1). Scale bars, 50 um. (D) Hgf mRNA expression in HSC from Hgf o (n=1) and
Hgf AHSE (n=2). (E) Representative images of CK19 immunohistochemistry, livers, LBR and
CK19" area from Hgf " (n=9) and Hgf AHSC(n=8) livers in YAP/AKT-induced ICC. Scale bars 1
cm. (F) CK19 western blot in the CGKP19 cell line (n=1) and whole liver (n=1) and representative
picture of liver, CGKP19 native fluorescence and CK19 immunohistochemistry in CGKP19
spleen-injected mouse. Scale bar 100 um. (G) Human MzCHA-1 and murine SB1 cell lines were
treated with recombinant human or mouse HGF (25 ng/ml, n=5) or vehicle (n=5) and cell number
was determined after 48h. (H) Representative micrographs of Ki67 IHC in Hgf "and Hgf Ay
YAP/AKT-induced ICC. Scale bars 100 pm. (I) CGKP19 cells were treated with mouse HGF,
followed by phospho-kinase array. (J,K) Human (MzCHA1) and murine (SB1 and CGKP19) CCA
cell lines were treated with (J) recombinant HGF (K) in the presence of MEK1/2 inhibitor U0126
or vehicle and were tested by western blot for phosphorylated and total ERK1/2. (L) UMAPs
showing the normalized expression levels of HGF and MET in human CCA (n=1) and in
YAP/AKT-induced ICC (n=2). (M) CellphoneDB showing interaction of HGF-expressing iCAF
with MET-expressing cells in human CCA (n=1). For panels A-C,E,G,H; data are shown as mean
+ SEM, statistical significance was determined by two-sided unpaired T-test (A,E,G) or Mann-
Whitney (B,C) groups of two; and by one-way ANOVA followed by Sidak’s posthoc test (E) or
Kruskal-Wallis test with Dunn’s posthoc test (H) groups of three.



Table S1 (Related to Figure 1 and Figure S1). Description of mouse and human scRNA sequencing samples used for CAF analysis

MOUSE SAMPLES scRNA-seq (GSE154170)

Non-PF, Non- i/my/
Sample ID 1CC model Enrichment HSC-CAF [iCAF, myCAF,| CellphoneDB | Total CAF| HSC-CAF | PF-CAF | non-HSC iCAF myCAF mesCAF | multiCAF| mesCAF
P PF-CAF% mesCAF% analysis number number number | other CAF | number number number number | other CAF
analysis analysis number number
vapakTicer [YAPAKTPlsmids 11000, coltal-Grp+ v v v 1830 1788 42 none 790 835 41 95 69
asmi 0 E p 0
YAP/AKTICC2 | VAPAKT plasmids 70% Collal-GFP+ and 30% | v v 356 | 3117 139 none 1747 | 1026 137 282 64
HDTVI* unpurified tumor
vap/ARTICCS [FARMETPISIIS 1100% Collal-Grp+ v v v 4683 4076 607 none 2183 1262 540 563 135
KRAS/p19 plasmids % C - ¥
KRAS/pl9 P19 plasmids 170% Collal-GFP+ and 30% v v v 2662 2324 149 189 1350 686 204 367 55
HDTVI unpurified tumor suspension
*HDTVI= Hydrodynamic tail vein injection
HUMAN SAMPLES scRNA-seq
Non-PF, Non-i/my/
Sample ID Source paper Source Sample ID HSC-CAF |iCAF, myCAF,| CellphoneDB | Total CAF] HSC-CAF | PF-CAF non-HSC iCAF myCAF mesCAF | multiCAF| mesCAF
P pap! Samp PF-CAF% mesCAF% analysis number number number | other CAF || number number number number | other CAF
analysis analysis number number
- GSE142784, W, v v
Human ICC1 Zhang et al., 2020 GSM4240155 ICC24S 2574 2397 177 0 1413 781 144 49 187
Human ICC2-1 * |Zhang et al., 2020 GSEI138709, GSM4116585 v v v 124 74 50 0 42 21 43 8 10
Human ICC2-2 * |Zhang et al., 2020 GSE138709, GSM4116584 v v v 218 199 19 0 98 78 3 34 5
Human ICC2-3 | Zhang etal., 2020 | GSE138709, GSM4116583 v v v 42 42 0 0 24 12 0 6 0
Human ICC2-4 | Zhang et al., 2020 GSE138709, GSM4116581 14 14 0 0 2 11 0 0 1
Human ICC2-5 Zhang et al., 2020 GSE138709, GSM4116580 11 11 0 0 6 0 0 0 5
GSE125449 Setl,
Human ICC3-1  |Maetal,, 2019 S11 P06 LCP2S v v v 150 150 0 0 62 37 0 31 20
GSE125449 Setl,
Human ICC3-2 Maetal, 2019 S09 P04 LCP25 24 24 0 0 3 15 0 1 5
. o GSEI25449 Setl,
Human ICC3-3  |Maetal., 2019 S08 P03 LCP26 13 13 0 0 2 8 0 1 2
. o GSEI25449 Setl,
Human ICC3-4  |Maetal., 2019 S12 P07 LCP30 16 16 0 0 2 10 0 2 2
. GSE125449 Setl,
Human ICC3-5  |Maetal., 2019 $20 P12 LCP3S 37 37 0 0 8 17 0 5 7
GSE125449 Setl,
Human ICC3-6  |Maetal., 2019 $19 P11 LCP39 12 12 0 0 1 8 0 3 0
Human ICC4 | Zhang et al,, 2020 GSE142784, v v 1228 1228 0 0 905 172 0 72 79

GSM4240156 _1CC32S8

* Different tumors from same patient




Table S2 (Related to Figure 1 and Figure S1). Cell marker genes and signatures for the identification of cell populations in scRNA-seq.

MOUSE CELL POPULATIONS |
PanCAF Collal Colla2 Col3al Clsl Acta2 Clra Serpinfl Pdgfrb | Coll2al
HSC-CAF Lrat Des Colecl] Rgs5 Cygb Ednra Frzb Lum Ndufa412 | Pdgfirb Septd
Tagln
Global SC-CAF Lrpl Marcks Col6a3 Cd63 Cxcll2 Cygh ColSal Lum Nidl Empl Tshz2
PF-CAF Msin Upklb Upk3b Gpmba
Global PF-CAF Msin Upklb Upk3b Gpmba Krtl9
Tumor ICC Krtl9 Epcam
Endothelial Kdr vIvf Pecam 1
Hepatocytes Alb Ttr
Myeloid Adgrel Cd68 Cd52 [tgam
Lymphoid Prprcap Cd3e Cd2 Cdl9
emHSC Kdr Pecam] Lrat Des
Cholangiocytes Sctr Hnflb |Krtl9 Epcam
HUMAN CELL POPULATIONS |
PanCAF COLIAI | COLIA2 | COL341 CIS ACTA2 CIR  |SERPINFI! PDGFRB
HSC RGS5 LUM COLECI11 | TAGLN CYGB EDNRA | EMILINI | FOXSI
FRZB GEM HEYL _|NDUFA44L2| NOTCH3 | PDGFRB | SEPT4 _|SERPINFI
COLI1441 | DCN
PF MSLN UPKIB KRT19 SLPI
Tumor ICC KRT19 EPCAM
Endothelial KDR VWF ENG AQPI
Hepatocyte-like ALB TTR APOC3 FABP1 APOAI FGLI1
T cell CD3E CD3D CD3G CD8A
B cell CD794 CD79B | MS4Al
Plasma cell JSRP] FCRL5 | JCHAIN MZBI IGHG3 | IGHGI
Mast cell CPA3 TPSABI KIT
DC-like cell ITGAX
Monocytes CD68 CD74 CD14 CSFIR
Cholangiocytes FYXD2 | TM4SF4 | ANXA4 KRT19 | EPCAM
Macrophages VSIG4 CD68 | FCGR24 | CD163
MOUSE Angptl6 C2 Cyp27al | Ephb4 Gns Ifnar2 Lrrcde Nrxnl | Rasgeflb | Slc35d1 | Tmem51
iCAF Ank3 C4b Cyr6l Etnkl Gpat2 Igflr Ltbpl Nrxn2 Rasgrp2 | Slc40al | Tmem56
Ankrd55 C6 Cysltr] Ets] Gpcd ligpl Lyte Nif3 Rasllla | Slc4a8 | Tmem9b
Aard Anol Cachdl |DI1Ertd622e|  Ets2 Grap 1110rb Macfl Ntm Rbfox3 | Slc9a3r2 | Tmitc2
Abcc9 Apocl Cadm3 | ps3ooronisric | Evalb Gstml [ll1ral Manla Ninl Rbm46 | Slco2bl | Tnfrsf11b
Abi3bp Apoe Calcrl Daam2 | Faml71b| Gsttl 16st Man2al P2ryl4 Rbpms | Slco3al | Tnfisflb
Ablim2 Apoldl Camkld | Dapkl Fam26f | H2-DI ltgal Map4k3 P3h2 Resdl Slmap | Tnfrsf21
Acapl Arap2 Ccbel Dapk2 Fam49a | H2-K1 Itga2b Marcks Pam Reln Smad6 Tnsl
Acer2 Arhgap24 | Ccdc3 Dcdc2a | Fam84a | H2-Q4 I1ga9 Matn2 Papss2 Rem1 Smagp Tns2
Acsl5 Arhgap42 | Ccdc68 Dcn Fbin5 H2-06 Itgh3 Mbd2 Parpl4 Rgll Smpdi3a Tnxb
Actnd Arhgeft Cd302 Ddr2 Fena H2-07 1tih3 Mertk Pdela Rgs2 Sntgl Trib2
Acvr2a Arid5b | Cdc42ep4 | Dennd2a | Fermt2 Hopd Itih4 Metrn Pde3a Rgs4 Socs3 | Trim30a
Adam23 Arrbl Cdh2 Des Fgfir2 Hand2 Itm2c Mndal Pdgfra Rgs5 Sod3 | Trp53ill
Adamts ] Art3 Cdkl8 Dmd Fhll Hdac7 | Ipripll | Ms4add Pearl Rhobtbl | Sorbsl Tshz2
Adamts10 Arvef Cebpb Dock8 Filipl! Hesl Jade2 Mtl Phactr2 | Rnaset2b Sox5 Tspan7
Adamts13 Astn2 Chstl5 Dse Fos Heximl Jun M2 Pim 1 Rock2 Sprn Viprl
Adamts5 Atplad Cited2 Duspl Fosb Hgf Junb Mitus] Pim3 Rspo3 Ssfa2 Vstm4
Adamts[2 AW112010 |  Cks2 Duspl0 Foxfl Hhip Jup Mustnl Pkia Rinl St3gal4 Wipfl
Adap?2 B2m Clca3al Ecel Frzb Hix Kcnip3 Myc Pla2rl Rindrll Steap4 Xdh
Adap2os Bambi Clecl4a Ecml GOs2 Hmenl Kenj8 Mylip Plekha6 Rxra Stim 1 Zbth16
Adgrll Bcl2ll Clstn3 Ednra Gabl Hpse Kifl5 Mylk Plscrd Ryk Susd2 Zbth20
Adm Bcol Coll4al Ednrb Gabra3 | Hs3st3al KIf9 Myol8a Plvap Scarbl Sydel Zfp36
Adorala Ber Colecl0 | Efempl Gdf10 | Hs3st3bl Kinl Myolb Plxncl Sdc4 Syt9 Zfp36l1
Adra2b Birc2 Colecl] Egrl Gdf2 | Hsdl1bl | Lamal Ncoa7 | Ppplrlda | Selenbpl | Tbx20 Zfp703
Afapl12 Birc3 Cp Ehbpl Gem Icaml Ldlrapl Nfia Prelp Sema3d Tef21
Agtrla Bmpl0 Cpedl Ehd3 Ggt5 1d3 Lgals3bp | Nfkbia Prex2 Sema4b Teofbi
Agtrap Bmp2 Cpne8 Eif4e3 Gja4 ler2 Lhx2 Ngf Prss23 | Sema6d | Tgfbr3
Alcam Bmp5 Crip2 Emilinl |Gm10600| Ifi203 Lifir Ngfir Ptafi | Serpina3g| Tinagll
Aldhlal Bmyc Csfl Eng Gmi12216| 1fi2712a Lipa Nkd 1 Pthlr Serpingl |Tmem141
Aldhla3 Bok Ctso Enpp5  |Gm12840| Ifihl Lrat Notchl Pprk Sfi2d2 |Tmeml76a
Aldh2 Big2 Cxcll2 Epasl  Gml13889 |  Ifit3 Lrp4 Npr3 Rampl Sgkl | Tmeml178
Alpl Clra Cyghb Epb4112 |Gm14964 | Ifitm] Lrp5 Nrlhd Ramp2 Shisa3 | Tmem204
Angptl2 Clsl Cyp20al Epha2 |Gm37800 | Ifitm2 Lrrc32 Nrilh5 Raphl Slc29al | Tmem47
Annl0 Coll2al CtlaZa Fbinl Heyl Lxn Nkd2 Pla2gl6 | Rnfl19b Slc7a5 | Tnfaip2
MOUSE Avpil CollSal Ctxnl Fbin2 Hs6st2 | Maged2 Nrep Plat Runx] Smco4 Tppp3
myCAF B4galntl | Collal Cx3cll Fbn2 Htral Maplb Nrp2 Plaur S100al6 | Smim3 | Tsc22d3
Bhlhe41 Colla2 Cxcll4 Fefirl Igfbp5 | Mapkapk3 | Nuakl Plod2 S100a4 Sox4 THl5
Ace Bmpl Col3al Cyp51 Fkbpl1 Igsf3 Mdfi Ociad2 Plp2 Sac3dl | Sparcll | Tubb2a




Acot7 Bpgm Coldas Dap Freml | Impdhl Mdk Olfmi2b Plpp5 Scpepl Speccl Tubb3
Acta2 Capg Col5a2 Dbp Fst Inhba Medag P4ha2 Pmepal Sdcl Sppl Tyms
Actg2 Cd59a Col5a3 Ddahl Fstl] Itm2a Meox] | Pafahlb3 | PodxI2 Serfl Srpx Uck2
Adam 19 Cd9 Col6a2 Dpysl3 Fstl3 Ketdl 1 Mfap2 Palld Prrx] Serpine2 Stc2 Vean
Adcy7 Cd93 Col7al Ebfl Fxyd5 Kdelr3 Mfap4 Pcbp4 Prss35 | Serpinfl | Stkl7b Vegfa
Ahnak2 Cda Col8al Egin3 Fxyd6 Kif26b Mgll Pdgfrl Pigfin Sesn3 Sulfl Vimpl
Akl Cdhll Colecl2 Empl Fzdl Kremenl Mgp Pdlim3 Ptk7 Sfipl Tipi2 Wispl
Akr1b8 Cdkn2a Comtd] Enol Gas7 Lama4 | Mical2 Pdzrn3 Ptn Sh3bgri3 | Tgfb3 Wntll
Aldhla2 Cdlkn2b Copz2 Enppl  |Gm15867 |  Lefl Minos! | Pgaml Pprb | Sh3pxd2b |  Thyl Zswim7
Ank Cercam Cotll Ewvd Gngll Leftyl Mmpl4 Pgf Rab7b Shisa4 Thynl
Ankrd37 Ch25h Cox4i2 Evl Gpbarl | Lgals] Mmp2 Pgkl Rap2b Sival Timpl
Anpep Chstl] Cpxm2 | Fam198b Gpcl Lgi2 Mtchl Piezo2 Rapgef4 | Slcl6a3 | Tmdsfl
Aocl Chst2 Crifl Fam20a | Gpm6b | Lhfpl2 Nbll Pik3ipl Rgsl6 Sle27al | Tmem?2
Apola Cleclla Csrp2 Fam20c | Gprl53 Lspl Ncam 1 Pkm Rgs19 | Sic39al4 | Tmem4Sa
Aprt Clmp Cthrel Fam69b HI Lthp2 | Ndufa4l2 | Plala Rnf149 Sle7a2 Tne
MOUSE mesCAF I
Adgrdl Cd2ap Flrt2 Igfbp6 Mmd Rbbp8 | Slc9a3rl | Tmem98
Angptl7 Celf2 Fthl 118 Msin Rspol Sipi Tnfaip3
Anxa3 Cpe Gas6 Krtl8 Ndrgl S100al Smpd3 | Tnfrsfl2a
Atplbl Cxadr  Gm20186 Krt7 Ndufa4 Saa3 Snrpg Trf
Bicdl Dab2 Gm8186 Krt8 Nkain4 Shsn Spint2 Ucp2
C3 Ddrl Gpc3 Ldhb Pdgfc | Serpinb6b | Stmnl Upklb
Cdl5] Ezr Gpmba Lgals3 Pdpn Shb Tcea3 Upk3b
Cd200 Fbxo33 Hspbl Lrrnd Rablla | Slc39a8 |Tmemli5la Wil
HUMAN iCAF |
ADAMTS4 AGT APOE | ARHGDIB | CCL19 | CCL2] COLECI1l CPE GEM GJA4
GPX3 HIGDIB IL6 ISYNAI LHFP | MAPIB | MTIA |INDUFA4L2| PDK4 RGS5
HUMAN myCAF I
APOD CCL1] | COLIAI | COLIA2 | COL3A1 | COL5A1 | COL643 | CTGF | CTHRCI | CYPIBI FNI
INHBA ISLR LUM MMPI14 | POSTN | PTGDS SERPINFI| SFRP2 SPON2 VCAN
HUMAN mesCAFl
ANXAI ANXA2 | BDKRBI | Cl90rf33 C3 CALB2 | CCDC80 CFB CRABP2
CXCL1 CXCL6 | EFEMPI | EGFL6 EMP3 EZR HMOXI HP HSPA6
IFI27 IGFBP6 | ITLNI KRT18 KRT19 KRT8 |LINC01133| LOX MTIE
MTIG MTIX MXRAS PDPN |PLA2G2A| PRG4 PRSS23 PTGIS |RP11-572C15.6
S100410 5100416 | S10046 SAAI SAA2  |SERPINE2| SH3BGRL3 | SLC1248 SLPI TMA4SF1




Table S3 (Related to Figure 1). Functional enrichment analysis in HSC from BDL (n=4) and DDC (n=4) fibrosis models and HSC-CAF from YAP/AKT- (n=4) and KRAS/p19- (n=3) induced ICC models using g:Profiler.

adjusted intersection | adjusted intersection
effective | adjusted intersection | query | intersection p value query size size pvalue | querysize|  size
domain | pvalue | querysize | size size size CAF CAF CAF CAF CAF CAF
term_name term_id term size| size | HSCBDL | HSC BDL  HSC BDL HSC DDC | HSC DDC YAP/AKT YAP/AKT | YAP/AKT | KRAS/p19 |KRAS/p19| KRAS/p19
region GO:0005576 2804 | 21259 | 7.77E-08 99 38 80 35 2.67E-08 9 38 5.89E-16 75 42
matrix G0:0031012 487 21259 | 1.03658E-06 94 15 57 11 1.83E-07 59 13 6.47E-10 79 17
space G0:0005615 1941 21259 | 2.98E-07 51 21 79 2 2.15041E-05 96 27 4.99E-08 70 2
collagen-containing extracellular matrix G0:0062023 359 21259 | 1.78404E-05 9% 12 36 8 7.10E-08 59 12 1.83E-07 94 14
signaling receptor binding G0:0005102 1780 | 21091 1 70 14 74 12 0.002845884 91 22 2.71163E-06 86 26
matrix structural G0:0005201 133 21091 | 4.41113E-06 9% 9 25 4 0001105235 59 6 1.96906E-05 79 8
tbe G0:0035295 1140 | 21354 1 84 13 54 13 0000151874 68 17 4.79798E-05 49 15
kidney GO:0001822 327 21354 1 58 5 46 7 3.04957E-05 73 11 0000113061 49 9
renal system GO:0072001 337 21354 1 58 5 46 7 4.15614E-05 73 11 0000146254 49 9
ificati G0:0001503 304 21354 1 94 6 46 7 0.000783761 83 11 0.000184979 57 10
animal organ G0:0009887 1045 | 21354 1 99 13 46 8 0.03129489 85 15 0.000330507 86 18
urogenital system development G0:0001655 380 21354 1 79 6 46 7 0000141373 73 11 0.000405537 49 9
jomineral tissue p G0:0031214 160 21354 1 9% 4 46 5 0.004236973 50 6 0.000450113 56 7
i GO:0110148 162 21354 1 9% 4 46 5 0004554113 50 6 0.000489848 56 7
xenobiotic G0:0052697 9 21354 | 0957878873 1 1 5 2 0000172614 22 3 0.000579999 32 3
flavonoid GO:0052696 9 21354 | 0957878873 1 1 5 2 0.000172614 2 3 0000579999 32 3
ical structure GO:0009653 2730 | 21354 | 0003295181 100 31 9% 25 231458E-05 87 32 0000604815 98 32
tissue p G0:0009888 1963 | 21354 | 0203447015 | 100 2 88 25 1.047E-05 85 27 0.000616129 72 2
i i G0:0001527 11 21259 | 0.003891102 | 94 3 25 2 0017692828 23 2 0.000842584 56 3
animal organ development G0:0048513 3628 | 21354 | 0.06226051 100 34 9% 30 0.000148434 87 36 0.001337753 68 29
matrix organi G0:0030198 289 21354 | 0019821241 100 9 34 4 1 61 5 0.001390976 73 9
structure G0:0043062 291 21354 | 0020947287 | 100 9 34 4 1 61 5 0.001473328 73 9
hormone catabolic process G0:0042447 11 21354 | 0.689495347 51 2 30 2 0.143853547 24 2 0.001499023 35 3
cellular idati GO:0052695 12 21354 1 1 1 5 2 0.000451181 2 3 0001514408 32 3
tube G0:0035239 916 21354 1 84 9 54 8 0.001996834 68 14 0001746287 49 12
uronic acid metabolic process G0:0006063 13 21354 1 1 1 5 2 0.000586144 2 3 0.001966726 32 3
metabolic process GO:0019585 13 21354 1 1 1 5 2 0.000586144 22 3 0.001966726 32 3
flavonoid metabolic process G0:0009812 14 21354 1 1 1 5 2 0.000745503 22 3 0.002500557 32 3
blast differentiati G0:0001649 207 21354 1 9% 4 46 6 0.035164389 83 7 0.002895903 57 7
xenobiotic metabolic process GO:0006805 103 21354 | 0.82615765 29 3 81 5 0007592701 22 4 0.00410986 76 6
cell motility GO:0048870 1655 | 21354 | 0.023308881 81 19 90 19 0.000347167 63 19 0.004956436 87 21
ization of cell GO:0051674 1655 | 21354 | 0.023308881 81 19 90 19 0.000347167 63 19 0004956436 87 21
cellular response to xenobiotic stimulus GO:0071466 107 21354 | 0923846369 | 29 3 81 5 0.008838458 2 4 0005136614 76 6
lung G0:0030324 213 21354 1 44 3 46 5 0.000826155 68 8 0.006033851 40 6
bone trabecula formation G0:0060346 11 21354 1 9 1 33 2 0.76728063 55 2 0.006311414 56 3
respiratory tube development G0:0030323 216 21354 1 44 3 46 5 0.000918758 68 8 0.006541655 40 6
muscle cell migration GO:0014812 109 21354 | 0000430462 81 7 85 5 0.027612405 59 5 0.007187338 79 6
i G0:0040011 1845 | 21354 | 0.00805022 81 21 90 19 0001856186 63 19 0.007442679 87 2
is of an cpithel G0:0002009 541 21354 1 100 6 46 6 0.046970783 61 9 0.007617839 49 9
Drug ism - P450 KEGG:00982 67 8477 | 0.446592765 15 2 12 3 0.001712385 22 4 0.007863115 32 4
system GO:0048731 4897 | 21354 | 0.081793495 90 38 94 37 0.000411564 87 2 0007866464 98 3
response to xenobiotic stimulus G0:0009410 116 21354 1 29 3 81 5 0012188862 2 4 0008222982 76 6
cell adhesion G0:0007155 1377 | 21354 1 89 14 96 16 0011759839 61 15 0.008264717 98 20
receptor regulator activity G0:0030545 564 21091 | 0.03206153 81 10 74 7 0091408454 91 10 0.008783806 85 11
biological adhesion G0:0022610 1389 | 21354 1 89 14 9 16 0013066337 61 15 0.009420014 98 20
insulin-like growth factor binding protein complex G0:0016942 5 21259 | 0.01559776 50 2 78 2 0013183482 46 2 0.010298155 40 2
growth factor complex GO:0036454 5 21259 | 0.01559776 50 2 78 2 0013183482 46 2 0.010298155 40 2
ECM-receptor interaction KEGG:04512 87 8477 | 0.698112296 81 4 36 4 0.024005755 59 5 0010860404 79 6
activity GO:0015020 35 21091 | 0.901888916 1 1 5 2 0.003625847 2 3 0010918447 32 3
REAC:
Extracellular matrix organization R-MMU-1474244 | 253 8684 1 9% 8 36 6 0.088534638 33 6 0.011737981 73 10
respiratory system development G0:0060541 242 21354 1 44 3 46 5 0.000406577 99 10 0.012580169 40 6
Ascorbate and aldarate i KEGG:00053 30 8477 | 026137281 1 1 5 2 0.00430337 22 3 0.013415364 32 3
bone trabecula G0:0061430 14 21354 1 94 1 33 2 1 55 2 0.013845801 56 3
pitheli GO:0060429 1173 | 21354 1 100 11 67 11 0.00276825 80 17 0.014752797 55 13
Regulation of Insulin-like Growth Factor (IGF) transport REAC:
and uptake by Insulin-like Growth Factor Binding Proteins (IGFBPs) | R-MMU-381426 | 111 8684 | 0491558526 | 69 5 78 5 0282680893 91 6 0.015390505 54 6
cell migration G0:0016477 1499 | 21354 | 0.022818416 81 18 90 18 7.24863E-05 63 19 0.016551988 51 14
REAC:
G R-MMU-156588 | 22 8684 | 0.681020094 1 1 5 2 0.005663518 22 3 001720389 32 3
structure formation involved in GO:0048646 1174 | 21354 1 100 13 54 8 0.000289436 85 19 0018422674 56 13
GO:0001944 774 21354 1 84 9 54 7 0.064391429 80 12 0019139181 49 10
Pentose and KEGG:00040 34 8477 | 0.296222518 1 1 5 2 0.006300168 2 3 0.019571028 32 3
Porphyrin and KEGG:00860 41 8477 | 0357209507 1 1 5 2 0011091865 22 3 0.019807753 66 4
hormone metabolic process G0:0042445 207 21354 1 51 3 40 4 1 91 5 0.020497252 76 7
i organism p G0:0007275 5474 | 21354 | 0.985436356 | 90 38 98 39 0001140113 87 44 0.024777103 98 45
of xenobiotics by P450 KEGG:00980 69 8477 | 0.601157463 1 1 12 3 0.052009646 22 3 0.026409616 76 5
negative regulation of canonical Wt signaling pathway G0:0090090 130 21354 1 -1 -1 46 2 0.764584367 55 4 0027060572 49 5
cell di iati GO:0048762 224 21354 1 100 2 46 4 0.045893914 80 7 002717077 49 6
cell-substrate adhesion GO:0031589 352 21354 1 100 4 36 4 0.015057786 61 8 0027776319 86 9
regulation of insulin-like growth factor receptor signaling pathway G0:0043567 25 21354 | 0.060887854 | 50 3 78 3 0.04524633 46 3 0030930508 40 3
REAC:
Molecules associated with elastic fibres R-MMU-2129379| 31 8684 1 9% 3 25 2 0.800531969 23 2 0.031389939 73 4
tissue i G0:0048729 646 21354 1 80 8 46 7 0.156845386 35 7 0.031757042 49 9
extracellular matrix binding G0:0050840 57 21091 1 81 2 19 1 0.84786404 83 3 0.033659128 79 4
regulation of cell i GO:0042127 1769 | 21354 1 100 18 46 9 0.012962412 61 17 0035072177 85 20
response to steroid hormone G0:0048545 357 21354 | 0352046241 92 8 82 7 0.136413053 81 8 0035421997 67 8
bone mineral G0:0030282 121 21354 1 94 3 77 5 0012597371 79 6 0.037041945 56 5
negative regulation of transmembrane receptor
protein seri ine kinase signaling pathway G0:0090101 121 21354 1 9% 3 33 4 0.177316285 78 5 0.037041945 56 5
UDP-g activity GO:0008194 152 21091 1 1 1 5 2 0.161657094 44 4 0.043306072 32 4
regulation of osteoblast differentiati GO:0045667 140 21354 1 94 3 38 3 1 83 4 0.046331832 85 6
frizzled binding G0:0005109 41 21091 1 -1 -1 46 2 0.095831946 55 3 0046432783 44 3
negative regulation of cell GO:0008285 701 21354 1 100 8 46 5 0.344383342 61 9 0047554559 85 12
response to i G0:0051384 180 21354 | 0293480918 92 6 82 5 1 81 4 0048870196 67 6
receptor antagonist activity G0:0048019 16 21091 1 17 1 13 1 0262303735 42 2 0.049767759 9 2
movement of cell or G0:0006928 2087 | 21354 | 0.004169579 81 23 9% 20 0003581921 64 20 0053095402 87 2
Retinol i KEGG:00830 9% 8477 | 0.818968138 1 1 87 7 0037258981 34 4 0056831852 38 4
regulation of process G0:0050793 2602 | 21354 1 100 2 9 18 0014842244 91 27 0.061521797 87 25
regulation of ical structure G0:0022603 964 21354 1 100 9 94 9 0032761011 61 12 0.075495818 87 14
regulation of smooth muscle cell migration GO:0014910 89 21354 | 0.000341529 58 6 81 4 1 44 3 0083776119 43 4
Steroid hormone bi i KEGG:00140 88 8477 | 0766693576 1 1 87 6 0.105508027 2 3 0.08461788 45 4
response to organic cyclic d G0:0014070 1047 | 21354 | 0.037148453 9 16 82 14 1 91 13 0.095676914 72 13
Estrogen i WP:WP1264 12 4470 | 0.094734579 | 29 2 1 1 0.005026694 7 2 0.09797678 1 1
cell G0:0008283 2086 | 21354 1 100 20 46 10 0.028559649 61 18 0098895107 72 19
regulation of cell migration G0:0030334 940 21354 1 81 11 86 10 0.025463729 61 12 0.101773518 49 10
regulation of cell motility G0:2000145 991 21354 1 81 11 86 10 0043107812 61 12 0101987901 87 14
response to stimulus G0:0009719 1620 | 21354 | 0.001310278 96 23 38 11 0007321111 91 21 0102785427 69 16
smooth muscle cell migration GO:0014909 96 21354 | 0.000536936 58 6 81 4 1 44 3 0.112764486 45 4
Chemical carci i KEGG:05204 9% 8477 | 0.836392992 1 1 87 7 0.135541232 2 3 0.116884877 45 4
i WP:WP1241 15 4470 | 0.123371496 1 1 5 2 0.001654449 2 3 0.122470974 1 1
process G0:0032502 6586 | 21354 1 100 46 98 2 0.004508178 87 48 0.127787039 98 49
structure p G0:0048856 6028 | 21354 1 100 44 98 41 0.002380422 87 46 0.140332198 98 46
cellular response to chemical stimulus G0:0070887 3111 21354 | 0422218876 51 18 43 18 0014207187 86 29 0161137749 87 27
basement membrane GO:0005604 109 21259 1 81 3 36 2 0.002913959 96 6 0218878191 79 4
cell i G0:0000902 1062 | 21354 1 81 9 94 11 0002443341 87 17 0.219828306 98 15
regulation of establi of planar polarity GO:0090175 44 21354 1 -1 -1 46 2 0.003956652 99 5 0231594181 44 3
regulation of cellular movement GO:0051270 1077 | 21354 1 81 12 86 10 0.032932896 64 13 0248381317 87 14




epithelial cell proliferation G0:0050673 429 21354 1 81 6 38 5 0.005504332 59 9 026239298 94 9
ovulation cycle GO:0042698 84 21354 | 0.003359416 | 90 6 34 1 1 50 3 0268790672 64 4
Drug ism - other enzymes KEGG:00983 88 8477 | 0766693576 1 1 12 3 0.105508027 22 3 0312597491 32 3
response to organic substance G0:0010033 3434 | 21354 | 0054186759 | 96 32 41 18 002613305 85 30 0339735166 87 28
retinoic acid binding G0:0001972 16 21091 | 0412292076 1 1 1 1 0.006497501 7 2 0.412292076 1 1
response to vitamin D GO:0033280 34 21354 1 73 2 33 2 0.028210783 91 4 0463704759 72 3
enzyme linked receptor protein signaling pathway GO:0007167 918 21354 1 50 8 45 8 0.030949112 9% 15 0615961375 85 12
of planar polarity GO:0001736 63 21354 1 -1 -1 46 2 0.023886084 99 5 0675713007 44 3
establishment of tissue polarity GO:0007164 64 21354 1 -1 -1 46 2 0.025815633 99 5 0707927442 44 3
organic acid metabolic process GO:0006082 948 21354 1 100 12 59 13 1 73 10 0711685349 50 9
response to nutrient GO:0007584 191 21354 1 73 4 35 5 0.038299754 91 7 0.820203001 38 4
retinoid binding G0:0005501 34 21091 | 0.876120661 1 1 35 2 6.39148E-05 73 5 0876120661 1 1
cellular response to organic substance G0:0071310 2461 | 21354 | 0074678934 | 51 17 41 16 0142191115 85 23 0.88319428 72 19
response to vitamin GO:0033273 105 21354 1 73 2 35 3 0.012639842 91 6 0998213458 72 4
i id binding GO:0019840 39 21091 1 1 1 1 1 0.000130485 73 5 1 1 1
oxidoreductase activity, acting on paired donors, with
incorporation or reduction of molecular oxygen GO:0016705 221 21091 | 0930457494 | 82 5 87 7 1 73 2 1 80 4
synthase activity G0:0050501 4 21091 | 0.024150363 58 2 34 1 1 44 1 1 26 1
activity G0:0004497 160 21091 1 29 2 87 6 1 73 2 1 76 3
cell is involved in di GO:0000904 767 21354 1 76 7 94 10 0.00096158 87 15 1 98 11
midgut GO:0007494 12 21354 1 19 1 51 3 1 34 1 1 97 2
cellular response to growth factor stimulus GO:0071363 671 21354 1 94 8 34 6 0.029504316 85 2 1 71 8
cellular response to stimulus GO:0071495 1320 | 21354 | 0315544868 48 1 38 10 0.034857925 85 17 1 64 11
cell development GO:0048468 2361 | 21354 1 90 17 86 14 0.035493224 87 24 1 98 21
rhythmic process GO:0048511 347 21354 | 0035959652 | 90 9 83 2 1 82 5 1 64 4
ic acid metabolic process G0:0032787 616 21354 1 100 9 95 12 1 73 8 1 50 7
response o stimulus G0:0009991 566 21354 1 6 2 72 10 1 55 7 1 38 6
digestive tract development GO:0048565 138 21354 1 19 1 51 5 1 68 4 1 38 3
response to growth factor GO:0070848 698 21354 1 58 6 34 6 0.043605217 85 12 1 71 8
ide metabolic process GO:0046379 3 21354 | 0049348422 | 58 2 34 1 1 44 1 1 26 1
i process GO:0045226 3 21354 | 0049348422 | 58 2 34 1 1 44 1 1 26 1
Factor: GLI; mofif: NSTGGGTGGTCY TF:M10254 9881 | 21859 1 9% 53 %0 61 0.022630143 82 56 1 90 55
Factor: Smad2; mofif: NCTGYCTGN TF:M10366 6664 | 21859 1 82 37 88 45 1 95 40 1 45 2




Table S4 (Related to Figures 4, S4). Functional enrichment analysis in mouse iCAF common to YAP/AKT- and KRAS/p19-induced ICC models performed using g:Profiler.

negative
logl0 of effective
adjusted adjusted term | query domain
term_name term id p value p value size | size size size
growth factor activity G0:0008083 0.000405722 3.391771912 146 48 6 21095 |BMP10,GDF2,GDF10,CXCLI12,HGF,NTF3
receptor ligand activity GO:0048018 | 0.007654147 2.116103185 511 | 48 8 21095 |COLEC10,BMP10,GDF2,NTN1,GDF10,CXCL12,HGF,NTF3
signaling receptor activator activity G0:0030546 |  0.008208415 2.085740708 516 | 48 8 21095 |COLEC10,BMP10,GDF2,NTN1,GDF10,CXCL12,HGF,NTF3
receptor regulator activity G0O:0030545 0.013810205 1.859799868 555 48 8 21095 |COLEC10,BMP10,GDF2,NTN1,GDF10,CXCL12,HGF,NTF3
pattern recognition receptor activity GO:0038187 0.01459221 1.835878931 19 10 2 21095 |FCNA,PTAFR
signaling receptor binding COLEC10,BMP10,NRXN1,GDF2,RELN,RSPO3,EDNRB,NTN1,GDF10,CXCL12
G0:0005102 0.038987429 1.409075408 1731 48 13 21095 |ITGB3,HGF,NTF3
cytokine activity G0:0005125 0.042344579 1.373202184 235 42 5 21095 |BMP10,GDF2,NTN1,GDF10,CXCL12
activity GO:0042056 0.046997084 1.327929084 41 48 3 21095 |COLECI10,HGF,NTF3
G0:0006935 | 0.000112748 3.947892433 594 | 48 11 21257 |COLEC10,PTAFR,RELN,SUCNRI,EDNRB,NTN1,CXCLI12,ANK3,ITGB3,HGF.NTF3
taxis. GO:0042330 0.000118647 3.925741441 597 48 11 21257 |COLEC10,PTAFR,RELN,SUCNRI,EDNRB,NTN1,CXCL12,ANK3,ITGB3,HGF,NTF3
angiogenesis GO:0001525 0.000326728 3485813022 | 529 47 10 21257 |HHIP,NRXN1,GDF2,ANGPTL6,C6,RSPO3,CXCL12,RAMPLITGB3,HGF
cellular response to cherical stimulus HHIP,BMP10,NRXN1,GDF2,PTAFR, NR1H5 PDESB,LRAT,EDNRB,PLVAP,ALPLNTN1,D
GO:0070887 0.000346721 3.460019276 3087 | 48 22 21257 |OCK8,GDF10,ADAMTS13,S0D3,CXCL12,ANK3,RAMP1,ITGB3,HGF, NTF3
blood vessel development GO:0001568 | 0.000659488 3.18079318 725 | 47 11 21257 |HHIP.NRXN1,GDF2,ANGPTL6,C6,RSPO3,GIA4,CXCLI2,RAMP1,ITGB3,HGF
positive regulation of multicellular organismal process BMP10,NRXN1,FCNA,GDF2,PTAFR,RELN,C6,EDNRB,CLSTN3,ADRA2B,NTNI1,
GO:0051240 0.000709835 3.148842734 | 1905 | 48 17 21257 |GDF10,MUSTN1,CXCLI12,ITGB3,HGF,NTF3
vasculature development GO:0001944 0.000985148 3.006498521 755 47 11 21257 |HHIP,NRXNI1,GDF2,ANGPTL6,C6,RSPO3,GJA4,CXCLI12,RAMP1,ITGB3,HGF
cellular response to organic substance HHIP,BMP10,NRXN1,GDF2,PTAFR ,NR1HS5,PDESB,LRAT,EDNRB,PLVAP,ALPL,
GO:0071310 0.001148848 2939737255 | 2472 | 48 19 21257 |DOCKS8,GDF10,ADAMTS13,CXCL12,RAMP1,ITGB3,HGF,NTF3
cardiovascular system development G0:0072358 0.001150901 2.938961887 767 47 11 21257 |HHIP,NRXNI1,GDF2,ANGPTL6,C6,RSPO3,GJA4,CXCLI12,RAMP1,ITGB3,HGF
positive regulation of i G0:0040017 0.001398235 2.854419913 606 48 10 21257 |PTAFR,RELN,SUCNRI,PLVAP,NTN1,DOCKS8,CXCL12,ITGB3,HGF,NTF3
blood vessel GO:0048514 | 0.001569884 2.804132465 628 | 47 10 21257 |HHIP,NRXN1,GDF2,ANGPTL6,C6,RSPO3,CXCLI2,RAMPI,ITGB3,HGF
Jocomotion COLEC10,BMP10,GDF2,PTAFR,RELN,SUCNR1,DCDC2A EDNRB,PLVAP,NTN1,
G0:0040011 0.001800323 2.744649689 1796 | 48 16 21257 |DOCKS8,CXCLI12,ANK3,ITGB3,HGF,NTF3
regulation of GO:0040012 0.004013247 2.396504095 1037 | 48 12 21257 |BMP10,GDF2,PTAFR,RELN,SUCNRI,PLVAP,NTN1,DOCK8,CXCLI12,ITGB3,HGF,NTF3
cell adhesion COLEC10,BMP10,NRXN1,PTAFR,RELN,NTM,CLSTN3 NTN1,DOCK8,CXCL12, ANK3,
GO:0007155 0.004074403 2.389936059 1298 | 46 13 21257 |ITGB3,CADM3
biological adhesion COLEC10,BMP10,NRXN1,PTAFR,RELN,NTM,CLSTN3,NTN1,DOCK8,CXCL12,
G0:0022610 0.004474102 2349294129 | 1309 | 46 13 21257 |ANK3,ITGB3,CADM3
tube morphogenesis G0:0035239 0.005013173 2.299887297 892 47 11 21257 |HHIP,NRXNI1,GDF2,ANGPTL6,C6,RSPO3,NTN1,CXCL12,RAMP1,ITGB3,HGF
HHIP,COLEC10,BMP10,NRXN1,GDF2,ANGPTL6,RELN,NRIHS,SHISA3,NTM,C6,
organism P RSPO3,DCDC2A,EDNRB,CLSTN3,SLCO2B1,ADRA2B,ALPL,GJA4NTNI,MUSTN1,CXCL
G0:0007275 0.006020239 2.2203863 | 5293 | 48 27 21257 |12,ANK3,RAMP1,ITGB3,HGF ,NTF3
NMDA glutamate receptor clustering GO:0097114 0.006289006 2.201418014 6 11 2 21257 |NRXNI,RELN
tube development G0:0035295 0.006316468 2.199525686 1109 | 47 12 21257 |HHIP,NRXN1,GDF2,ANGPTL6,C6,RSPO3,EDNRB,NTN1,CXCLI2,RAMP1,ITGB3,HGF
positive regulation of developmental process BMP10,NRXN1,GDF2,RELN,C6,CLSTN3, ADRA2B,NTN1,GDF10,MUSTN1,CXCLI12,
GO:0051094 0.007425993 2.129245452 1526 | 48 14 21257 |ITGB3,HGF,NTF3
regulation of cell migration GO:0030334 0.007659186 2.115817398 911 48 11 21257 |BMP10,GDF2,PTAFR,RELN,PLVAP,NTN1,DOCKS8,CXCL12,ITGB3,HGF,NTF3
positive regulation of cell motility G0:2000147 0.008334152 2.079138596 | 576 48 9 21257 |PTAFR,RELN,PLVAP,NTN1,DOCK8,CXCLI12,ITGB3,HGF,NTF3
circulatory system development G0:0072359 0.008850349 2.053039622 | 1146 | 47 12 21257 |HHIP,BMP10,NRXN1,GDF2,ANGPTL6,C6,RSPO3,GJA4,CXCL12,RAMPLITGB3,HGF
anatomical structure formation involved in morphogenesis GO:0048646 0.009009862 2.045281861 | 1148 | 47 12 21257 |HHIP,BMP10,NRXN1,GDF2,ANGPTL6,RELN,C6,RSPO3,CXCL12,RAMP1,ITGB3,HGF
cell-cell adhesion GO:0098609 0.010130559 1.994366569 792 46 10 21257 |COLECI0,NRXN1,PTAFR,CLSTN3,NTN1,DOCK8,CXCL12,ANK3,ITGB3,CADM3
positive regulation of cellular movement GO:0051272 0.011434139 1.941796534 599 48 9 21257 |PTAFR,RELN,PLVAP,NTN1,DOCK8,CXCLI2,ITGB3,HGF,NTF3
cell surface receptor signaling pathway GO:0007166 | 0.011746087 1.930106779 2655 | 11 8 21257 |HHIP,BMP10,NRXNI,VIPR1,FCNA,GDF2,PTAFR,RELN
positive regulation of response o stimulus BMP10,NRXN1,FCNA,GDF2,PTAFR,RELN,SUCNR1,C6,RSPO3,DCDC2A, ADRA2B
GO:0048584 0.012201051 1.913602772 2338 | 48 17 21257 |GDF10,COLEC11,CXCLI2,ITGB3,HGF,NTF3
regulation of cell motility GO:2000145 | 0.012864465 1.890608275 962 | 48 11 21257 |BMP10,GDF2,PTAFR,RELN,PLVAP,NTN1,DOCKS8,CXCLI2,ITGB3,HGF,NTF3
HHIP,COLEC10,BMP10,NRXN1,FCNA,GDF2,ANGPTL6,PTAFR,RELN,NR1H5,SHISA3,
process NTM,SUCNRI,PDESB,C6,RSPO3,LRAT,DCDC2A EDNRB,CLSTN3,SLCO2B1, ADRA2B,A
G0:0032501 0.013902752 1.856899226 8304 | 48 34 21257 |LPL,GJA4NTN1,GDF10,ADAMTS13,MUSTN1,CXCL12,ANK3,RAMP1,ITGB3,HGF,NTF3
positive regulation of nervous system process GO:0031646 0.014833453 1.828757734 81 11 3 21257 |NRXNI,PTAFR,RELN
anatomical structure morphogenesis HHIP,BMP10,NRXN1,GDF2, ANGPTL6,RELN,C6,RSPO3,DCDC2A, ALPLNTNI,
GO:0009653 0.017256127 1.76305666 2673 | 48 18 21257 |MUSTNI1,CXCLI2,ANK3,RAMP1,ITGB3,HGF ,NTF3
positive regulation of synapse maturation G0:0090129 0.018845722 1.724787211 10 11 2 21257 |NRXNI,RELN
regulation of multicellular organismal development HHIP,BMP10,NRXN1,GDF2,RELN,NTM,C6,EDNRB,CLSTN3,ADRA2B,NTNI,MUSTN 1,
G0:2000026 0.019038939 1.72035726 | 2152 | 48 16 21257 |CXCLI2,ITGB3,HGF ,NTF3
i i response to stress G0:0033555 0.021084474 1.676037221 95 32 4 21257 |RELN,PDESB,EDNRB,GJA4
regulation of fibroblast growth factor receptor signaling pathway G0:0040036 0.02125359 1.672567697 31 4 2 21257 |HHIP,NRXNI
cell migration BMP10,GDF2,PTAFR,RELN,DCDC2A,EDNRB,PLVAP,NTN1,DOCK8,CXCLI12,ITGB3,
GO:0016477 0.021274374 1.672143218 | 1440 | 48 13 21257 |HGFNTF3
postsynaptic density protein 95 clustering GO:0097119 0.023027159 1.637759648 11 11 2 21257 |NRXNI,RELN
HHIP,COLEC10,BMP10,NRXN1,GDF2, ANGPTL6,RELN,NR1H5,SHISA3,NTM.C6,
developmental process RSPO3,DCDC2A EDNRB,STEAP4,CLSTN3,SLCO2B1,ADRA2B,ALPL.GJA4NTN1,GDF10,
G0:0032502 0.023060343 1.637134235 6410 | 48 29 21257 |MUSTNI1,CXCLI2,ANK3,RAMP1,ITGB3,HGF ,NTF3
regulation of response to stimulus HHIP,BMP10,NRXN1,FCNA,GDF2,PTAFR,RELN,RGS5,SUCNR1,PDE8B,C6,RSPO3,
GO:0048583 0.025665761 1.590645848 | 3962 | 48 22 21257 |DCDC2A,EDNRB,ADRA2B,GDF10,COLEC11,CXCL12,RAMP1,ITGB3,HGF,NTF3
positive regulation of leukocyte migration G0:0002687 0.025731626 1.589532774 148 45 5 21257 |PTAFR,PLVAP,DOCKS8,CXCLI12,ITGB3
§ N HHIP,BMP10,NRXN1,GDF2,PTAFR NRIHS,PDESB,LRAT.EDNRB,PLVAP ALPL,
response to organic substance
GO:0010033 | 0.027374417 1.562655126 3351 | 48 20 21257 |DOCKS,GDF10,ADAMTS3,ITIH4,CXCL12,RAMPLITGB3,HGF.NTF3
regulation of cellular movement GO:0051270 | 0.031157411 1.506438634 1057 | 48 11 21257 |BMP10,GDF2,PTAFR,RELN,PLVAP,NTN1,DOCK8.CXCLI2,ITGB3,HGF.NTF3
positive cf i GO:0050918 0.03430169 1.464684481 71 48 4 21257 |COLEC10,CXCL12,HGF,NTF3
response to pain GO:0048265 0.036880101 1.433207897 36 32 3 21257 |RELN,EDNRB,GJA4
HHIP,BMP10,NRXN1,GDF2,ANGPTL6,RELN,NTM,C6,RSPO3,DCDC2A ,EDNRB,
system development CLSTN3,SLCO2B1,ADRA2B,ALPL,GIA4NTN1,MUSTN1,CXCLI2,ANK3,RAMP1,ITGB3,
GO:0048731 0.039461172 1.403830023 4738 | 48 24 21257 |HGF,NTF3
ic cell-cell adhesion via plasma membrane cell adhesion molecules | GO:0007157 0.043203205 1.36448403 44 4 2 21257 |COLECI0,NRXNI
response to external stimulus COLEC10,NRXN1,FCNA PTAFR,RELN,NRIH5,SUCNRI,LRAT,EDNRB,ALPLNTN1,
G0O:0009605 0.043539509 1.361116478 2857 | 48 18 21257 |ADAMTS13,COLEC11,CXCLI12,ANK3,ITGB3,HGF NTF3
regulation of synapse maturation GO:0090128 0.043911322 1.357423489 | 15 11 2 21257 |NRXNI,RELN
positive regulation of cell differentiation GO:0045597 0.04397047 1.356838889 | 1097 | 48 11 21257 |BMP10,GDF2,RELN,ADRA2B,NTN1,GDF10,MUSTN1,CXCL12,ITGB3,HGF ,NTF3
HHIP,COLEC10,BMP10,NRXN1,GDF2,ANGPTL6,RELN,NR1H5 SHISA3 NTM,C6,RSPO3,
anatomical structure development DCDC2A,EDNRB,CLSTN3,SLCO2B1, ADRA2B,ALPL.GJA4NTN I MUSTN1,CXCLI2,
GO:0048856 | 0.047751098 1.321016642 5869 | 48 27 21257 |ANK3,RAMP1ITGB3,HGF,NTF3
learning GO:0007612 | 0049927996 1.301655862 167 | 23 4 21257 |NRXNI,RELN,PDESB.DCDC2A
cell surface HHIP,BMP10,NRXN1,FCNA,NTM,SUCNR1,CLSTN3,PLVAP,SLCO2B1,ADRA2B,
G0:0009986 5.47E-06 5.262233381 | 1062 | 45 14 21187 |CXCLI2,ANK3,RAMPL,ITGB3
extracellular region HHIP,COLEC10,BMP10,FCNA,GDF2, ANGPTL6,RELN,NTM,C6,RSPO3,ALPLNTN I,
GO:0005576 2.80E-05 4.55272153 2713 | 48 21 21187 |GDF10,ADAMTS13,ITIH4,SOD3,COLEC11,CXCLI12,RAMP1,HGF,NTF3
extracellular space COLEC10,BMP10,GDF2,RELN.NTM,C6,ALPL,GDF10,ADAMTS13,SOD3,COLECI1,
GO:0005615 0.002563378 2.591187325 1885 | 48 15 21187 |CXCL12,RAMPI1,HGF,NTF3
HHIP,NRXN,VIPR1,FCNA,PTAFR,RELN,NTM,SUCNR1,C6,DCDC2A ,EDNRB,STEAP4,
cell periphery CLSTN3,PLVAP,SLCO2B1,ADRA2B,ALPL,GJA4,NTN1,DOCKS,ITIH4,CXCL12,ANK3,RA
| G0:0071944 0.041321731 1.383821494 | 6375 | 46 26 21187 |MPLITGB3,CADM3
Lectin pathway of complement activation AC:R-MMU-166( 0.002001741 2.698592149 7 6 2 8671 |COLEC10,FCNA




Table S5 (Related to Figures 4, S4). Functional enrichment analysis in mouse myCAF common to YAP/AKT- and KRAS/p19-induced ICC models performed using g:Profiler.

negative
logl0 of effective
adjusted adjusted | term | query  intersection domain
term_name term id p value pvalue | size | size size size
enzyme inhibitor activity G0:0004857 3.47E-05 44598658 | 385 22 7 21095 |LEF1,PTN,ITIH5,CDKN2A,SERPINF1,CDKN2B,COL7A1
Ilular matrix structural G0:0005201 9.07E-05 4.0423069 | 128 43 6 21095 |COLI5A1,COL8A1,FBN2,COL7A1,MFAP4,PCOLCE2
molecular function regulator GO:0098772 0.000967479 | 3.0143584 | 1799 13 8 21095 |DKK2,LEF1,LRRCS5,PTN,CRLF1,ITIHS,CDKN2A,SERPINF 1
Ilular matrix structural conferring tensile strength G0:0030020 0.002326147 | 2.6333629 | 34 22 3 21095 |COLISA1,COL8A1,COL7TA1
enzyme regulator activity G0:0030234 0.00600966 2.2211501 | 974 26 8 21095 |LEF1,PTN,ITIH5,CDKN2A,SERPINF1,CDKN2B,COL7A1,WNTI1
frizzled binding G0:0005109 0.00692556 2.1595451 | 41 26 3 21095 |ROR2,SFRP1,WNTI1
lin-d protein seri kinase inhibitor activity GO:0004861 0.01619062 1.7907365 | 12 17 2 21095 |CDKN2A,CDKN2B
d idase inhibitor activity G0:0004866 0.019073091 1.7195789 | 197 22 4 21095 | LEFLITIHS,SERPINF1,COL7A1
hydrolase activity GO:1990699 0.019114757 | 1.7186312 1 1 1 21095 INOTUM
d idase regulator activity GO:0061135 0.024007277 | 1.6196571 | 209 22 4 21095 | LEFLITIHS,SERPINF1,COL7A1
peptidase inhibitor activity GO0:0030414 0.024912229 | 1.6035874 | 211 22 4 21095 | LEFLITIHS,SERPINF1,COL7A1
peptidase regulator activity GO:0061134 0.046553337 | 13320492 | 248 22 4 21095 | LEFLITIHS,SERPINF1,COL7A1
animal organ morphogenesis LEF1,PTN,HAS2,CDKN2A COLSAT,FBN2,ROR2,COLTAT,ETV4,SFRP1,WNTI1,
G0:0009887 3.79E-07 6.4214431 | 1028 34 14 21257 |ACTG2,TMEFFI,FST
tissue development LEF1,PTN,HAS2,CRLF1,MEOX1,CDKN2A MEGF10,COL8A1,FBN2,ROR2,
G0:0009888 1.70E-06 5.7683194 | 1923 34 17 21257 |COL7A1,ETV4,SFRP1,WNTI11,ACTG2,TMEFF1,FST
negative of canonical Wnt signaling pathway G0:0090090 1.87E-05 4.7292438 | 130 26 6 21257 NOTUM,DKK2,NKD2,ROR2,SFRP1,WNTI1
negative ion of epithelial cell i i G0:0050680 1.98E-05 4.704054 | 137 25 6 21257 |PTN,CDKN2A,SERPINF1,CDKN2B,ETV4,SFRP1
epithelial cell i i G0:0050673 2.74E-05 4.5616184 | 420 34 9 21257 |PTN,HAS2,CDKN2A,SERPINF1,COL8A1,CDKN2B,ETV4,SFRP1,FST
negative of Wnt signaling pathway G0:0030178 5.56E-05 4.2547247 | 156 26 6 21257 NOTUM,DKK2,NKD2,ROR2,SFRP1,WNTI1
canonical Wnt signaling pathway G0:0060070 7.01E-05 4.1541574 | 283 26 7 21257 |INOTUM,DKK2,LEF1,NKD2,ROR2,SFRPI,WNTI11
ion of Wnt signaling pathway GO0:0030111 9.76E-05 4.0106231 | 297 26 7 21257 |INOTUM,DKK2,LEF1,NKD2,ROR2,SFRPI,WNTI11
somite development G0:0061053 0.00015159 3.819329 91 26 5 21257 |LEF1,MEOX1,ROR2,SFRP1,WNTI1
ion of epithelial cell G0:0050678 0.000239095 | 3.6214299 | 354 25 7 21257 |PTN,HAS2,CDKN2A,SERPINF1,CDKN2B,ETV4,SFRP1
. . LEF1,PTN,HAS2,MEOX 1,CDKN2A,SERPINF1,COL8A 1,FBN2,ROR2,COL7AI,
anatomical structure morphogenesis
GO:0009653 0.000250836 | 3.6006109 | 2673 34 17 21257 |ETV4,SFRP1,WNTI1,ACTG2,TMEFF1,CSPG4,FST
DKK2,LEF1,PTN,HAS2,CRLFI,MEOX1,CDKN2A , MEGF10,SERPINF1,AMN,
multicellular organism development COL8A1,CDKN2B,FBN2,ROR2,COL7A1,GFRA2,ETV4,SFRP1,WNT11,ACTG2,
G0:0007275 0.000349921 | 3.4560297 | 5293 34 23 21257 | TMEFF1,CSPG4,FST
cell population proliferation LEFI,PTN,HAS2,CRLF1,CDKN2A , MEGF10,SERPINF1,COL8A1,CDKN2B,ROR2,
G0:0008283 0.00036649 3.4359376 | 2065 34 15 21257 |ETV4,SFRP1,WNTI1,CSPG4,FST
. LEF1,PTN,HAS2,CRLFI,MEOX 1,CDKN2A ,MEGF10,SERPINF1,COL8A,
animal organ development
GO:0048513 0. 5 | 3.4331091 | 3508 34 19 21257 |CDKN2B,FBN2,ROR2,COL7A1,ETV4,SFRPI,WNTI1,ACTG2,TMEFF1,FST
lation of cell Tatis LEFI,PTN,HAS2,CRLF1,CDKN2A , MEGF10,SERPINF1,CDKN2B,ROR2,ETV4,
- GO0:0042127 0.00054261 3.2655122 | 1739 26 12 21257 |SFRP1,WNTI1
regulation of canonical Wnt signaling pathway G0:0060828 0.000646058 | 3.1897284 | 236 26 6 21257 INOTUM,DKK2,NKD2,ROR2,SFRP1,WNTI1
Wnt signaling pathway GO:0016055 0.000814126 | 3.0893082 | 406 26 7 21257 |INOTUM,DKK2,LEF1,NKD2,ROR2,SFRP1,WNTI11
cell-cell signaling by wnt GO:0198738 0.0008415 3.0749458 | 408 26 7 21257 |INOTUM,DKK2,LEF1,NKD2,ROR2,SFRP1,WNTI11
LEFI,PTN,HAS2,CRLF1,MEOX1,CDKN2A MEGF10,SERPINF1,COL8A1,
system development CDKN2B,FBN2,ROR2,COL7A1,GFRA2,ETV4,SFRP1,WNTI11,ACTG2,TMEFF1,
GO:0048731 0.001607888 | 2.7937443 | 4738 34 21 21257 |CSPG4,FST
negative of cell G0:0008285 0.002140547 | 2.6694752 | 691 26 8 21257 |PTN,CDKN2A,SERPINF1,CDKN2B,ROR2,ETV4,SFRP1,WNTI1
cellular response to growth factor stimulus G0:0071363 0.002489148 | 2.6039494 | 651 37 9 21257 |LEF1,PTN,HAS2,CDKN2B,FBN2,ROR2,.SFRP1,FST,NREP
DKK2,LEF1,PTN,HAS2,CRLF I, MEOX 1,CDKN2A ,MEGF10,SERPINF1,AMN,
anatomical structure development COL8A1,CDKN2B,FBN2,ROR2,COL7A1,GFRA2,ETV4,SFRP1,WNTI1,ACTG2,
GO:0048856 0.002590896 | 2.5865499 | 5869 34 23 21257 | TMEFF1,CSPG4,FST
apoptotic process involved in development GO:1902742 0.002595238 | 2.5858229 | 44 11 3 21257 |LEF1,CDKN2A MEGF10
receptor protein seri kinase signaling pathway GO:0007178 0.002761108 | 2.5589165 | 331 37 7 21257 |LEF1,CDKN2B,FBN2,ROR2,SFRPI,FST,NREP
GO:0001756 0.00278857 2.5546185 | 72 25 4 21257 |LEF1,MEOXI1,ROR2,SFRP1
response to growth factor GO:0070848 0.003480667 | 2.4583375 | 678 37 9 21257 |LEF1,PTN,HAS2,CDKN2B,FBN2,ROR2,.SFRP1,FST,NREP
gland development GO:0048732 0.003595869 | 2.4441962 | 507 26 7 21257 |LEF1,PTN,CDKN2A,SERPINF1,ETV4,SFRPI,WNTI11
P! GO:0060485 0.003700311 | 2.4317618 | 263 31 6 21257 |LEF1,LHAS2,MEOX1,SFRP1,WNTI1,ACTG2
cell surface receptor signaling pathway involved in cell-cell signaling GO:1905114 0.004253448 | 23712588 | 520 26 7 21257 |INOTUM,DKK2,LEFI,NKD2,ROR2,SFRPI,WNTI11
regulation of cell differentiation LEFI,PTN,HAS2,CDKN2A MEGF10,SERPINF1,CDKN2B,FBN2,ROR2,SFRP1,
GO0:0045595 0.004395212 | 2.3570202 | 1950 37 14 21257 |WNTI1,CSPG4,FST,NREP
negative regulation of cellular protein metabolic process G0:0032269 0.00459014 2.3381741 | 1095 25 9 21257 |LEF1,PTN,ITIH5,CDKN2A,SERPINF1,CDKN2B,COL7A1,GFRA2,SFRP1
negative regulation of catalytic activity GO:0043086 0.005250512 | 2.2797983 | 815 25 8 21257 |LEF1,PTN,ITIH5,CDKN2A,SERPINF1,CDKN2B,COL7A1,SFRP1
DKK2,LEF1,PTN,HAS2,CRLF1,MEOX1,CDKN2A , MEGF10,SERPINF1,AMN,
developmental process COL8A1,CDKN2B,FBN2,ROR2,COL7A1,GFRA2,ETV4,SFRP1,WNT11,ACTG2,
G0:0032502 0.005622236 2.250091 | 6410 37 25 21257 | TMEFF1,CSPG4,FST,BAGALNTI,NREP
of animal organ mor G0:2000027 0.006346416 | 2.1974714 | 193 26 5 21257 |PTN,CDKN2A,ROR2,SFRP1,WNTI1
negative ion of protein metabolic process G0:0051248 0.007276934 | 2.1380516 | 1158 25 9 21257 |LEF1,PTN,ITIH5,CDKN2A,SERPINF1,CDKN2B,COL7A1,GFRA2,SFRP1
tube development G0:0035295 0.007436059 | 2.1286572 | 1109 26 9 21257 |LEF1,PTN,HAS2,CRLF1,SERPINF1,COL8A1,ETV4,SFRP1,WNTI1
negative of molecular function G0:0044092 0.007485931 | 2.1257542 | 1162 25 9 21257 | DKK2,LEF1,PTN,ITIHS,CDKN2A SERPINF1,CDKN2B,COL7A1,SFRP1
. X . LEF1,PTN,CRLF1,ITIH5,CDKN2A SERPINF1,NKD2,CDKN2B,ROR2,COL7A,
regulation of cellular protein metabolic process
G0:0032268 0.008003309 | 2.0967304 | 2681 26 13 21257 |GFRA2,SFRPI,WNTI1
itheli P! GO:0060429 0.008362337 | 2.0776723 | 1125 26 9 21257 |LEF1,PTN,CRLF1,MEOX1,CDKN2A ,ROR2,ETV4,SFRP1,WNTI1
of cell adhesion GO:0030155 0.008503341 | 2.0704104 | 689 15 6 21257 |LEF1,PTN,HAS2,CDKN2A ,MEGF10,COL8A1
i G0:0035282 0.009591856 | 2.0180973 | 98 25 4 21257 |LEF1,MEOXI1,ROR2,SFRP1
structure formation involved in morpk GO:0048646 0.00986788 2.0057761 | 1148 26 9 21257 |LEF1,PTN,MEOX1,SERPINF1,COL8A1,FBN2,ROR2,SFRP1,WNTI1
negative regulation of cellular process NOTUM,DKK2,LEF1,PTN,CRLF1,ITIHS,CDKN2A,SERPINFI,NKD2,CDKN2B,
GO:0048523 0.009918832 | 2.0035395 | 4911 26 17 21257 |FBN2,ROR2,COL7A1,GFRA2,ETV4,SFRP1,WNTI1
ificatie G0:0001503 0.010108895 | 1.9952963 | 379 26 6 21257 |LEF1,PTN,FBN2,ROR2,SFRP1,WNTI1
tube ) G0:0035239 0.011575283 1.9364684 | 892 33 9 21257 |LEF1,PTN,HAS2,SERPINF1,COL8A1,ETV4,SFRP1,WNTI1,CSPG4
tissue J GO:0048729 0.011814853 1.9275717 | 644 34 8 21257 |LEF1,ROR2,COL7A1,ETV4,SFRP1,WNTI1,ACTG2,FST
positive of cell adhesion GO:0045785 0.012526189 1.902181 | 408 15 S 21257 |LEF1,PTN,HAS2,MEGF10,COL8A1
negative lation of process G0:0051093 0.013121531 1.8820155 | 1126 34 10 21257 |LEF1,PTN,CDKN2A,SERPINF1,CDKN2B,ETV4,SFRP1,WNTI11,CSPG4,FST
of . . D LEF1,PTN,CDKN2A MEGF10,SERPINF1,CDKN2B,FBN2,ROR2,ETV4,SFRP1,
G0:2000026 0.014058579 | 1.8520586 | 2152 37 14 21257 |WNTI1,CSPG4,FST,NREP
. X . LEF1,PTN,CRLF1,ITIH5,CDKN2A SERPINF1,NKD2,CDKN2B,ROR2,COL7A,
regulation of protein metabolic process
GO:0051246 0.016828218 | 1.7739619 | 2864 26 13 21257 |GFRA2,SFRPI,WNTI1
skeletal system GO:0048705 0.01752666 1.7563008 | 248 25 5 21257 |HAS2,FBN2,ROR2,COL7A1,SFRP1
cell adhesion GO:0007155 0.018468995 | 1.7335567 | 1298 25 9 21257 |LEF1,PTN,HAS2,CDKN2A ,MEGF10,COL15A1,COL8A1,COL7A1,SFRP1
adhesion G0:0022610 0.019775926 | 1.7038632 | 1309 25 9 21257 |LEF1,PTN,HAS2,CDKN2A ,MEGF10,COL15A1,COL8A1,COL7A1,SFRP1
sensory organ development GO:0007423 0.020997299 | 1.6778366 | 577 20 6 21257 |LEF1,PTN,SERPINFI,COL8A1,FBN2,ROR2
bone izati G0:0030282 0.022058952 | 1.6564151 | 116 26 4 21257 |PTN,FBN2,ROR2,WNTI1
of cell-substrate adhesion GO:0010810 0.022732149 | 1.6433595 | 211 15 4 21257 |PTN,HAS2,CDKN2A,COL8A1
skeletal system development GO:0001501 0.025571105 | 1.5922505 | 509 34 7 21257 |HAS2,FBN2,ROR2,COL7A1,SFRPI,WNTI1,FST
Wht signaling pathway, planar cell polarity pathway GO:0060071 | 0.025613855 | 1.5915251 | 38 | 26 3 21257 |ROR2,SFRP1,WNTII
planar cell polarity pathway involved in axis i G0:0003402 0.02760231 1.5590546 5 26 2 21257 |SFRP1,WNTII
estrous cycle GO:0044849 0.029420928 | 1.5313436 | 22 6 2 21257 |PTN,HAS2
enzyme linked receptor protein signaling pathway GO:0007167 0.029884227 1.524558 | 884 37 9 21257 |LEF1,CDKN2B,FBN2,ROR2,GFRA2,SFRP1,CSPG4,FST,NREP
ion of i of planar polarity GO:0090175 0.029949564 | 1.5236095 | 40 26 3 21257 |ROR2,SFRP1,WNTI1
cell surface receptor signaling pathway NOTUM,DKK2,LEF1,PTN,CRLF 1, NKD2,CDKN2B,FBN2,ROR2,GFRA2,SFRP1,
GO0:0007166 0.032521937 | 1.4878236 | 2655 37 15 21257 |WNTI1,CSPG4,FST,NREP
ovulation cycle GO:0042698 0.034149574 | 14666147 | 86 13 3 21257 |PTN,HAS2,SERPINF1
negative regulation of mammary gland epithelial cell G0:0033600 0.035143454 | 1.4541556 6 24 2 21257 |CDKN2A,ETV4




cell differentiation

LEF1,PTN,HAS2,MEOX1,CDKN2A ,MEGF10,SERPINF1,COL8A1,CDKN2B,

GO:0030154 | 0.038207701 | 14178491 | 4248 | 34 18 21257 |FBN2,ROR2,COLTALETV4,SFRP1,WNTI |, TMEFF1,CSPG4,FST
gland morpt GO:0022612 | 0038280124 | 14170267 | 139 | 25 4 21257 |PTN,CDKN2A,ETV4SFRPI
negative regulation of I process GO:0051241 | 0.040857245 | 13887309 | 1326 | 33 10 21257 |LEF1,PTN,CDKN2A SERPINFI,CDKN2B,ETV4,SFRP,WNTI1,ADCY7,CSPG4
epithelial to mesenchymal transition GO:0001837 | 0.042519125 | 13714157 | 137 | 26 4 21257 |LEF1,HAS2,SFRPL,WNTI1
negative regulation of biological process NOTUM.DKK2,LEF1.PTN,CRLF 1 [TTH5 CDKN2A SERPINF 1 NKD2,CDKN2B,
GO:0048519 | 0047486952 | 13234257 | 5477 | 26 17 21257 |FBN2.ROR2.COLTA1.GFRA2.ETV4SFRP1,WNT11
cellular response to platelet-derived growth factor stimulus G0:0036120 0.048107092 13177909 = 28 6 2 21257 |PTN,HAS2
i ) PTN.ITIHS.COLISA 1 SERPINF1,COLSA I FBN2.COLTA1 SFRPI TMEFF1,
collagen-containing extracellular matrix
G0:0062023 LSTE-IL | 10727259 | 339 | 43 13 21187 | CSPG4.S100A6 MFAP4.PCOLCE
extracellular matrix PTN,ITIHS,COLISA 1 SERPINF1,COLSAT,FBN2,COL7A 1 SFRPL,WNTI1,
GO:0031012 | 325E-11 | 10487735 | 452 | 43 14 21187 | TMEFF1,CSPG4,5100A6,MFAP4,PCOLCE2
NOTUM.DKK2,PTN,CRLF 1ITIHS COLI5A 1 SERPINF 1 AMN,COLSA 1 FBN2,
extracellular region COL7A1,SFRP1,WNTI1,PRSS35,TMEFF1.CSPG4,FST.S 100A6.PLAIA MFAP4.P
GO:0005576 | S76E-07 | 62396066 | 2713 | 44 2 21187 |COLCE2.TNFRSF9
basement GO:0005604 | 2.18E-06 | 5.6623636 | 104 | 32 6 21187 |PTN.COLISA1SERPINF1.COLSAT,COL7AT,TMEFF1
extracellular space DKK2.PTN,CRLF1,COLISA1,SERPINFI AMN,COLSAI.COLTA1SFRP1,WNTI1,
GO:0005615 | 0.003622364 | 24410079 | 1885 | 44 14 21187 |FSTPLAIAMFAP4.TNFRSF9
collagen trimer GO:0005581 | 0022181242 | 16540141 | 88 | 22 3 21187 |COLISAI1COLSAI.COLTAL
microfibril GO:0001527 | 0.039580835 | 14025151 | 11 | 39 2 21187 |FBN2MFAP4
Wat signaling pathway KEGG04310 | 5.64E-05 | 4248439 | 152 | 26 7 6926 | NOTUM.DKK2,LEF1 NKD2.ROR2. SFRP1.WNT11
Cushing syndrome KEGG:04934 | 0017493086 | 17571336 | 146 | 29 5 6926 | LEF1.CDKN2A.CDKN2BWNTII.ADCY7
Collagen chain trimerization CR-MMU-8948  0.026137604 | 15827342 | 38 | 22 3 8671 | COLISAICOLSAICOLTAI
Collagen biosynthesis and modifying enzymes CR-MMU-1650 0.045313253 | 13437748 | 59 | 43 4 8671 | COLISAI.COLSAICOL7AI,PCOLCE2
) NOTUM,LEF1.LRRCS5 CRLFI.SERPINFT,NKD2,CDKN2B FBNZROR2,ADCY7,
Factor: AP-2; mofif: SNNNCCNCAGGCN; match class: 1 TF:MO00915 1 | 0.010591738 | 19750328 | 2395 | 48 17 21846 | ACTG2.TMEFFI FST.MFAP4,VCAN,CPXM2.DOKS
DKK2,LRRC55 HAS2,CRLF 1, MEOX 1. CDKN2A MEGF 10, SERPINF1.COLSA,
Factor: Smad4; motif: NCAGACAN; match class: 0 NKD2.COL7A1ETV4,SFRP1,WNTI1,D630003M21RIK, PRSS35 ADCY7,ACTG2,
TEMO7368_0 | 0.010657189 | 19723573 | 5290 | 40 23 21846 | TMEFF1.CSPG4.S100A6MFAP4.LSP1
DKK2,LRRC55,HAS2,CRLF I, MEOX |, CDKN2A MEGF10,SERPINF1,COLSA,
Factor: Smad4; motif: NCAGACAN NKD2,COL7A1,ETV4,SFRP1,WNTI 1,D630003M21RIK,PRSS35,ADCY7,ACTG2,
TE:MO7368 | 0.010657189 | 19723573 | 5290 | 40 2 21846 | TMEFF1,CSPG4,5100A6,MFAP4,LSP1
Factor: Sp; mofi: ASMCTTGGGSRGGG; match class: 1 LEF1,CRLF1,MEOX | MEGF10.FBN2,INSC,COL7A1,ETV4, WNT11,CSPG4 FST,
TF:M00665_1 | 0018213747 | 17396007 | 1757 | 41 13 21846 | NREP.VCAN
Factor: FKLF; motif: BGGGNGGVMD; match class: | TEMOIS37 1 | 0.026764655 | 15724384 | 985 | 27 8 21846 | DKK2.LEF1 HAS2,NKD2.ROR2,GFRA2,ETV4,D630003M2IRIK
NOTUM.DKK2,LEF 1, HAS2,CRLF | MEOX 1ITIH5 CDKN2A MEGF10,AMN,
Factor: WT1; motif: SMCNCCNSC NKD2,CDKN2B FBN2,INSC.ROR2,COLTA1 GFRA2,ETV4,SFRP1,WNTI 1,D6300
TEMOIIIS | 0.032278059 | 14910926 | 8133 | 27 21 21846 |03M2IRIK
NOTUM,DKK2,LEF 1, HAS2,CRLF 1, MEOX 1 ITIHS CDKN2A MEGF10,AMN,
Factor: WT1; motif: SMCNCCNSC:; match class: 0 NKD2,CDKN2B,FBN2,INSC,ROR2,COL7A 1 GFRA2,ETV4,SFRP1,WNTI 1,D6300
TE:MOTIIS 0 | 0.032278059 | 14910926 | 8133 | 27 21 21846 |03M2IRIK




Table S6 (Related to Figure 6). Combined top DGE core matrisome filtered CAF YAP/AKT and KRAS/p19 versus quiescent HSC.

Sum log2Fold
log2FoldChange log2FoldChange Kras/p19 and

Gene baseMean YAP/AKT IfcSE stat pvalue padj baseM KRAS/p19 IfeSE stat pvalue padj YAP/AKT

Mgp 9960.9976 13.3806 0.6823| -19.6120 1.22E-85 1.11E-82| 4142.7631 12.1766 0.5451] -22.3367| 1.63E-110| 1.36E-107 25.5572 Core Matrisome
Col6as 2969.9244 13.1437 1.1259| -11.6744| 1.72E-31 1.79E-29  967.4053 11.6372 0.9047| -12.8630|  7.27E-38|  6.65E-36 24.7809 Core Matrisome
Sppl 15673.0196 12.0905 0.5016| -24.1062| 2.15E-128| 9.40E-125| 15253.7126 12.1529 0.4242| -28.6461| 1.79E-180| 4.34E-177 24.2434 Core Matrisome
Col6a6 963.6615 12.6791 1.3962( -9.0814 1.07E-19] 4.95E-18| 231.4441 10.6974 1.6731 -6.3936 1.62E-10(  2.27E-09 23.3765 Core Matrisome
Coll5al | 15353.4502 11.2533 0.8004| -14.0593|  6.76E-45 1.45E-42 12457.9640 11.1875 0.8002| -13.9810| 2.04E-44| 2.28E-42 22.4408 Core Matrisome
Mfap4 2391.5150 11.4487 1.1358| -10.0801 6.76E-24|  4.32E-22| 1234.1193 10.5493 1.2482| -8.4515| 2.88E-17| 7.83E-16 21.9980 Core Matrisome
Fbn2 9533.2964 11.5753 0.4199| -27.5667| 2.79E-167| 2.03E-163| 1643.1586 9.1123 0.3408| -26.7375| 1.72E-157| 3.76E-154 20.6877 Core Matrisome
Cilp 1370.9420 10.3084 1.0201 -10.1053| 5.23E-24| 3.39E-22| 1237.1727 10.2419 0.8896] -11.5124 1.14E-30(  7.41E-29 20.5503 Core Matrisome
Dmbt1 289.6714 11.0294 2.0308| -5.4310| 5.60E-08| 6.41E-07 94.1498 9.4647 1.1964| -7.9113| 2.55E-15| 5.89E-14 20.4941 Core Matrisome
Igfbp5 5785.2698 10.7093 0.4993| -21.4477| 4.79E-102 1.16E-98| 2744.1844 9.7364 0.3274| -29.7352| 2.70E-194| 7.34E-191 20.4457 Core Matrisome
Lamc3 434.4838 10.7764 1.4269| -7.5524| 4.27E-14 1.14E-12  176.7730 9.5884 1.0171] -9.4270| 4.22E-21 1.47E-19 20.3648 Core Matrisome
Has2 240.0764 10.0202 1.0867| -9.2209| 2.95E-20| 1.44E-18| 266.4770 10.2429 1.0519| -9.7375| 2.09E-22| 8.13E-21| 20.2631 [Core Matrisome
Igfbp6 243.2684 10.0338 1.1285| -8.8914| 6.03E-19| 2.58E-17| 250.1232 10.1387 1.0424) -9.7263|  2.33E-22|  9.04E-21 20.1726 Core Matrisome
Coll0al 48.5075 9.1512 1.1911 -7.6831 1.55E-14| 4.41E-13 91.6773 10.1460 1.0657] -9.5208 1.72E-21 6.18E-20 19.2973 Core Matrisome
Col28al 67.8336 9.6355 1.1450| -8.4152  3.92E-17 1.43E-15 62.1539 9.5822 1.1508| -8.3268| 8.31E-17| 2.20E-15 19.2177 Core Matrisome
Npnt 33.5049 8.6128 1.1403| -7.5534| 4.24E-14 1.13E-12 58.0432 9.4710 1.1570( -8.1861 2.70E-16]  6.80E-15 18.0838 Core Matrisome
Thbs4 327.9637 9.2556 1.2470|  -7.4220 1.15E-13|  2.93E-12| 197.6863 8.5902 1.3166| -6.5247|  6.82E-11 9.90E-10 17.8458 Core Matrisome
Smocl 231.6377 8.6320 0.8131] -10.6162| 2.50E-26 1.87E-24 147.9011 8.0631 0.6929| -11.6363|  2.69E-31 1.83E-29 16.6951 Core Matrisome
Mfap5 41.7127 6.7429 1.0069]  -6.6968| 2.13E-11 4.14E-10] 3324165 9.7752 0.8407| -11.6270]  3.00E-31 2.03E-29 16.5181 Core Matrisome






