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Supplemental Figure 1. mRNA expression levels of fibroblast-related markers in tumors.

A. gPCR quantification of mRNA levels of Fap, Acta2, Des, Pdgfra and Pdgfrb in CRC
tumors in Bmall*" and Bmall”~ mice (n = 4 samples per group).

B. gPCR quantification of mRNA levels of Fap, Acta2, Des, Pdgfra and Pdgfrb in PDAC
tumors in Bmall*" and Bmall”~ mice (n = 4 samples per group).

C. ¢PCR quantification of mRNA levels of Fap, Acta2, Des, Pdgfra and Pdgfrb in HCC



tumors in Bmall** and Bmall”~ mice (n = 4 samples per group).

Data presented as mean = s.e.m. *P < 0.05; **P <0.01; ***P < 0.001; two-tailed student #-test.
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Supplemental Figure 2. Cell proliferation, cell death, hypoxia, microvessels, and
inflammation of CRC tumors grown in Bmall™* and Bmall”" mice.
A. Representative micrographs of immunohistochemical staining of CRC tumor tissue stained

with Ki-67 (red), FAP (green), CA9 (green), CD31 (red), NG2 (green), F4/80 (red), CD80



(red), CD206 (red), DAPI (blue), fluorochrome-based TUNEL assay (green) and green
fluorescent protein (GFP) signal-labeled tumor cells (green).

B. Quantification of Ki-67*, FAP" plus Ki-67", GFP* plus Ki-67*, DAPI, TUNEL", CA9",
CD31%, NG2*, NG2* plus CD31%, F4/80*, CD80", and CD206" in Bmall*"* and Bmall-~ mice

(n = 6 random fields per group).

Data presented as mean determinants from random fields + s.e.m. *P < 0.05; **P < 0.01; ***P <

0.001, ns = not significant; two-tailed student z-test. Scale bar = 50 um.
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Supplemental Figure 3. Cell proliferation, cell death, hypoxia, microvessels, and

inflammation of PDAC and HCC tumors grown in Bmall** and Bmall” mice.

A. Representative micrographs of immunohistochemical staining of PDAC tumor tissues from

Bmall** and Bmall”- mice stained with Ki-67 (red), FAP (green), fluorochrome-based



TUNEL assay (green), CA9 (green), CD31 (red), NG2 (green), F4/80 (red), CD80 (red),
CD206 (red), DAPI (blue), and GFP signal-labeled tumor cells (green).

B. Quantification of Ki-67", FAP* plus Ki-67*, GFP* plus Ki-67, DAPI", TUNEL*, CA9",
CD31%, NG2*, NG2* plus CD31", F4/80", CD80", and CD206" (n = 6 random fields per
group).

C. Representative micrographs of immunohistochemical staining of orthotopic HCC tumor
tissues stained with Ki-67 (red), FAP (green), CA9 (green), CD31 (red), NG2 (green), F4/80
(red), CD8O (red), CD206 (red), DAPI (blue) and fluorochrome-based TUNEL assay (green).

D. Quantification of Ki-67*, FAP* plus Ki-67", DAPI, TUNEL", CA9", CD31", NG2*, NG2*

plus CD317, F4/80", CD80", and CD206" in Bmall** and Bmall”- mice (n = 6 random fields

per group).

Data presented as mean determinants from random fields + s.e.m. *P < 0.05; **P < 0.01; ***P <

0.001, ns = not significant; two-tailed student z-test. Scale bar = 50 um.
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Supplemental Figure 4. mRNA expression levels of Arntl and Serpinel in FACS sorted
GFP* cells from CRC tumor.
qPCR quantification of mRNA levels of Arntl (Bmall) and Serpinel in FACS-sorted-GFP*

tumor cells from CRC tumor in Bmall*" and Bmall~~ mice (n = 4 samples per group).

Data presented as mean =+ s.e.m. ns = not significant; two-tailed student #-test.



— D —
o (<)
E, ns E i; ns
< ~3- <ZE ~4- <L ~41 s
=z O 0 [(¢}] Z O *
x 2 E 231 T3 | :
S a 2 ns ~ 8 = e
QG ﬁ 8 G 21 @ o621
W T 1- <2 1 Qo ] ns
) ] 0 g ]
= 7 0- 2 0- £ 0
D x\" R x\" / 5 [ S N
4 o N r \'\ \'\
IO RPN
Q,é‘@ q,@@ X R LR
Vehicle TGF-$ inhibition Vehicle TGF-B inhibition Vehicle TGF-B inhibition
O O seskok
> ns >
4 — = ns
% dokk koK %: l**—
—A4- — e ’
Z947 [ - Z 920 .
E &3 € c 1.5
o LIS
g, 2- ] 'S, 1.0 ,
T O o T O 'L
A 5 14 = A o5 0.5
(O o~
2z 0 2z 0.0
5 JEL 5 LI
O N N Q >
r 2L 2
PSS & @@Q,é\ <z,<°
Vehicle TGF-$ inhibition Vehicle TGF-B inhibition

Supplemental Figure 5. mRNA expression levels of fibrotic markers in vehicle- and SB-
431542-treated CRC tumors grown in Bmall** and Bmall”- mice.
qPCR quantification of mRNA levels of Fap, Acta2, Des, Pdgfra and Pdgfrb in vehicle- and SB-

431542-treated CRC tumors grown in Bmall™* and Bmall-- mice (n = 3 samples per group).



Data presented as mean + s.e.m. *P < 0.05; **P < 0.01; ***P < (0.001, ns = not significant; one-

way ANOVA.
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Supplemental Figure 6. Cell proliferation, cell death, hypoxia, microvessels, and

inflammation of vehicle- and SB-431542-treated CRC tumors grown in Bmall™* and

Bmall” mice.
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A. Representative micrographs of immunohistochemical staining of vehicle- and SB-431542-
treated CRC tumor tissues grown in Bmall™* and Bmall” mice stained with Ki-67 (red), FAP
(green), fluorochrome-based TUNEL assay (green), CA9 (green), CD31 (red), NG2 (green),
F4/80 (red), CD80 (red), CD206 (red), DAPI (blue), and GFP signal-labeled tumor cells (green).

B. Quantification of positive signals of vehicle- and SB-431542-treated CRC tumor tissues in
Bmall** and Bmall”- mice stained with Ki-67, FAP plus Ki-67, GFP plus Ki-67, DAPI, TUNEL,

CA9, CD31, NG2, NG2 plus CD31, F4/80, CD80, and CD206 (n = 6 random fields per group).

Data presented as mean determinants from random fields + s.e.m. *P < 0.05; **P < 0.01; ***P <

0.001, ns = not significant; one-way ANOVA. Scale bar = 50 pum.

12



200

TN

B8R
gwi wri) Plau/wr)
018, YIS0 B0 0Y490d

=

S350 & 0000.\\@@
ER R ® 229
pioy/(zur) plaw/(zwn)

O e dvd eaie NINS3A

CRC liver meta

c

CRC lung meta

<<

(=17 VNSO

Play/izuuri)
ease D100

> 29382°

IBRE
P wri)
eaie gy490d

T praw(zwr)
Baie NINS3O

pia/(zui)
eale  dyd

1dvQ/dv

NIWS30

e ,Qﬂuwﬂn

Id¥amy490d IdvaRu490d w

iE

2 e o
FE) % |0 ER )
BSRECS el 8388° gl
play(zur) & byt L
eae. -0
e ©918 ,DM00d
o - — o
e F AL —
y ) /
Y%
: 9 gaggac \U.ij g§838°
. LV pioy(wri) @ plow(w)
S8 g o & L :
8 8 8 % eaie v ealE NINS3Q mem.nzmwnn
P ) "
eaIE DHA00d <
Q
i "%, 3o
o £7
5 5% ¢ % S33RSC % als
preg/(zwr) piayzuni) Prey/{zwr) i
I cam.dvd eaie NINS3A eaie 444904 Elh
3Is
2|3
Q|ER
m @+
o
k]
2
H
g e
g
2 X z 530 |dvQNA90d [dVarao
- E— e .
. i % el
. b oS B
% 50 e Py
mmmmo \\jcmwm 9¢_c 'YL \:o»&icmm ° \\zeim
F ploy/(;ur) = ey ) Bl piai/ () %IF  pleuu) E4
3 eaie,yIuSD coie 4400 POR.VWSD eale DHIOAd
* gl” iC
S &3 1 Ty 1, 13
288 % 2 Mw‘,ux\\ R
pro(wri) proyzwr) S3 S S ) i MM\Q o EEI Jc 8 AM T
BaIE, YWS-D eae 0y 490d au_“uEmz_ﬂ i GQT plowu) A@T plou L) % =
= e eale . dyd ease NINS3Q ease,g490d
i ;- - +dvd eale Hy490d =z
; 1 m ]
8898 % 8888° i o
pry/(zuri) plow (i) u_msaz.,: |- 5
LL ®ee dvd ease NINS3IA esie gu490d o E
W
W
Hp iz
° £
m o “ [
o g

PDAC lung meta

IdvQ/dy4 NINS3a

NINS30

1dVamE4904d 1dva. IdVA/OH490d  IdYas

[ERETEZ NINS3a IdVQOY490d IdYaioad = 10V Qev4 WS

13



Supplementary Figure 7. Hyperfibrosis in metastatic nodules of Bmall”- mice.

A.

Representative micrographs of immunohistochemical staining of lung metastatic lesions of

CRC tumor in Bmall™* and Bmall~- mice with fibroblast markers: FAP (green); a-SMA (green);

DESMIN (red); PDGFRa (green); and PDGFRp (green).

B.

Quantification of FAP', a-SMA*, DESMIN*, PDGFRa* and PDGFR" signals (n = 6
random fields per group).

Representative micrographs of immunohistochemical staining of liver metastatic lesions of
CRC tumor in Bmall™* and Bmall”- mice with fibroblast markers: FAP (green); a-SMA
(green); DESMIN (red); PDGFRa (green); and PDGFRp (green).

Quantification of FAP', a-SMA*, DESMIN*, PDGFRa* and PDGFR" signals (n = 6
random fields per group).

Representative micrographs of immunohistochemical staining of lung metastatic lesions of
PDAC tumor Bmall*" and Bmall”- mice with fibroblast markers: FAP (green); a-SMA
(green) plus CD31 (red); DESMIN (red) plus ENDOMUCIN (green); PDGFRa (green); and
PDGFR (green).

Quantification of FAP', a-SMA*, DESMIN*, PDGFRa* and PDGFR" signals (n = 6
random fields per group).

Representative micrographs of immunohistochemical staining of liver metastatic lesions of
PDAC tumor Bmall*" and Bmall”- mice with fibroblast markers: FAP (green); a-SMA
(green); DESMIN (red); PDGFRa (green); and PDGFRp (green).

Quantification of FAP', a-SMA*, DESMIN*, PDGFRa" and PDGFR" signals (n = 6

random fields per group).
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I. Representative micrographs of immunohistochemical staining of lung metastatic lesions of
CRC tumor in C57BL/6 wild type mice that received CRC tumor cell alone implantation,
CRC tumor cell plus Bmall** CAF co-injection and CRC tumor cell plus Bmall”~ CAF co-
injection with fibroblast markers: FAP (green); a-SMA (green); DESMIN (red); PDGFRa
(green); and PDGFRJ (green).

J. Quantification of FAP*, a-SMA*, DESMIN*, PDGFRa" and PDGFRp" signals (n = 6
random fields per group).

K. Representative micrographs of immunohistochemical staining of lung metastatic lesions of
PDAC tumor in C57BL/6 wild type mice that received PDAC tumor cell alone implantation,
PDAC tumor cell plus Bmall** CAF co-injection and PDAC tumor cell plus Bmall”- CAF
co-injection with fibroblast markers: FAP (green); a-SMA (green); DESMIN (red) plus
ENDOMUCIN (green); PDGFRa (green); and PDGFRp (green).c

L. Quantification of FAP*, a-SMA*, DESMIN*, PDGFRa" and PDGFRp" signals (n = 6
random fields per group).

M. Representative micrographs of immunohistochemical staining of liver metastatic lesions of
PDAC tumor in C57BL/6 wild type mice that received PDAC tumor cell alone implantation,
PDAC tumor cell plus Bmall** CAF co-injection and PDAC tumor cell plus Bmall”- CAF
co-injection with fibroblast markers: FAP (green); a-SMA (green); DESMIN (red); PDGFRa
(green); and PDGFRJ (green). Representative micrographs of immunohistochemical staining
of lung metastatic lesions of

N. Quantification of FAP*, a-SMA*, DESMIN*, PDGFRa" and PDGFRp" signals (n = 6

random fields per group).

15



Data presented as mean determinants from random fields + s.e.m. *P < 0.05; **P < (0.01; ***P <
0.001, ns = not significant; two-tailed student t-test and one-way ANOVA. Scale bar = 50 um.

meta = metastasis, TC = tumor cell
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Supplemental Figure 8. Bmall”’- CAFs promotes cancer metastasis in zebrafish.

A. Representative micrographs of zebrafish receiving co-implantation of GFP* CRC cancer cells
(green) plus Dil-labeled Bmall** CRC-isolated CAFs (red) in the perivitelline space of each
zebrafish embryo. At 48 h post-implantation, cancer metastasis was analyzed. White arrows
indicate green or red cell clusters; yellow arrows point CAF-CRC (red merged green) cell
clusters. Dashed lines encircle the amplified area of the trunk region (scale bars: 100 pm).

B. Representative micrographs of zebrafish receiving co-implantation of GFP™ CRC cancer cells

(green) plus Dil-labeled Bmall”~ CRC-isolated CAFs (red) in the perivitelline space of each

17



zebrafish embryo. At 48 h post implantation, cancer metastasis in was analyzed. White
arrows indicate green or red cell clusters; yellow arrows point CAF-CRC (red merged green)
cell clusters. Dashed lines encircle the amplified area of the trunk region (scale bars: 100 um).
. Representative micrographs of zebrafish receiving implantation of CRC cancer cells (green)
in the perivitelline space of each zebrafish embryo. At 48 h post-implantation, cancer
metastasis in was analyzed. White arrows indicate metastatic cancer cells. Dashed lines
encircle the amplified area of the trunk region (scale bars: 100 um; in amplified fields, 50
pum).

. Representative micrographs of zebrafish receiving implantation of Dil-labeled Bmall™*
CAFs (red) in the perivitelline space of each zebrafish embryo. At 48 h post-implantation,
cell metastasis in was analyzed. White arrows indicate metastatic CRC-isolated CAF cells.
Dashed lines encircle the amplified area of the trunk region (scale bars: 100 pm).

. Representative micrographs of zebrafish receiving implantation of Dil-labeled Bmall-- CRC-
isolated CAFs (red) in the perivitelline space of each zebrafish embryo. At 48 h post-
implantation, cancer metastasis was analyzed. White arrows indicate metastatic CRC-isolated
CAF cells. Dashed lines encircle the amplified area of the trunk region (scale bars: 100 pm).

. Quantification of metastatic cells in the trunk and tail regions at 48 h post-implantation (n = 8
zebrafish embryos per group).

. Representative micrographs of zebrafish receiving co-implantation of GFP* PDAC cancer
cells (green) plus Dil-labeled Bmall** PDAC-isolated CAFs (red) in the perivitelline space
of each zebrafish embryo. At 48 h post-implantation, cancer metastasis in was analyzed.

White arrows indicate green or red cell clusters; yellow arrows point CAF-PDAC (red

18



merged green) cell clusters. Dashed lines encircle the amplified area of the trunk region
(scale bars: 100 pm).

. Representative micrographs of zebrafish receiving co-implantation of GFP* PDAC cancer
cells (green) plus Dil-labeled Bmall-- PDAC-isolated CAFs (red) in the perivitelline space of
each zebrafish embryo. At 48 h post implantation, cancer metastasis in was analyzed. White
arrows indicate green or red cell clusters; yellow arrows point CAF-PDAC (red merged
green) cell clusters. Dashed lines encircle the amplified area of the trunk region (scale bars:
100 um).

Representative micrographs of zebrafish receiving implantation of PDAC cancer cells (green)
in the perivitelline space of each zebrafish embryo. At 48 h post-implantation, cancer
metastasis in was analyzed. White arrows indicate metastatic cancer cells. Dashed lines
encircle the amplified area of the trunk region (scale bars: 100 um).

. Representative micrographs of zebrafish receiving implantation of Dil-labeled Bmall**
PDAC-isolated CAFs (red) in the perivitelline space of each zebrafish embryo. At 48 h post-
implantation, cancer metastasis in was analyzed. White arrows indicate metastatic PDAC-
isolated CAF cells. Dashed lines encircle the amplified area of the trunk region (scale bars:
100 um).

. Representative micrographs of zebrafish receiving implantation of Dil-labeled Bmall”
PDAC-isolated CAFs (red) in the perivitelline space of each zebrafish embryo. At 48 h post-
implantation, cancer metastasis in was analyzed. White arrows indicate metastatic PDAC-
isolated CAF cells. Dashed lines encircle the amplified area of the trunk region (scale bars:

100 pm).
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L. Quantification of metastatic cells in the trunk and tail regions at 48 h post-implantation (n = 8

zebrafish embryos per group).

Data presented as mean + s.e.m. *P < 0.05; **P < 0.01; ***P < 0.001, ns = not significant; one-

way ANOVA. Scale bar = 50 um; TC = tumor cell.
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Table S1. Primer sequences

Gene Forward primer sequence Reverse primer sequence

Actin 5’-AGGCCCAGAGCAAGAGAGG-3’ 5’- AGGGTTGCACTAAACATGTCAG-3’
Serpinel  5’- GACACCCTCAGCATGTTCATC-3’ 5’-GCCGTGTTAAGGAATCTGCTG-3’

Fap 5’- CACCTGATCGGCAATTTGTG-3’ 5’-CCCATTCTGAAGGTCGTAGATGT-3’
Acta?2 5’- ATTGTGCTGGACTCTGGAGATGGT-3> 5’- TGATGTCACGGACAATCTCACGCT-3’
Des 5’- CCTGGAGCGCAGAATCGAAT-3’ 5’- TGAGTCAAGTCTGAAACCTTGGA -3’
Pdgfira 5’- TGGCATGATGGTCGATTCTA-3’ 5’- CGCTGAGGTGGTAGAAGGAG -3’
Pdgfirb 5’- TCAACGACTCACCAGTGCTC -3’ 5’- TTCAGAGGCAGGAAGGTGCT -3’

21



