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Methods

n/a Involved in the study

ChIP-seq

Flow cytometry

MRI-based neuroimaging

Antibodies
Antibodies used

ENCODE: https://www.encodeproject.org. Human genome assembly GRCh37 (hg19): https://ftp.ncbi.nlm.nih.gov/genomes/all/
annotation_releases/9606/105.20201022/GCF_000001405.25_GRCh37.p13/. The data in Supplementary Fig. 2e and Supplementary Fig. 4f used in this study are
available in the Linkedomics web server database: http://www.linkedomics.org/login.php. The RNA-seq data generated in this study have been deposited in the GEO
repository under accession code GSE188582. Raw data from each figure or table are provided as a Source Data file. Each single sheet of the Excel document was
labeled with relevant figure or table. Uncropped images were provided as a separate sheet in the Excel file. Source data are provided with this paper. 

A reasonable sample size was estimated from similar experiments in others' and our former publications (doi: 10.1126/scitranslmed.abb6282,
doi: 10.1053/j.gastro.2019.01.252) to ensure adequate reproducibility of results. The exact n values used to calculate the statistics are
provided.

No data were excluded from the analyses.

All experiments were replicated independently. Number of repeats is provided in the text and figure legends where appropriate.

Mice were randomly distributed and assigned to different treatment groups prior to the start of the treatment. For cell culture experiments,
all treatments and controls were done together. Wells were randomly assigned for treatments.

For cell culture experiments, investigators were not blinded to group allocation, but had no vested interest in the conclusion. The samples
were processed simultaneously or in parallel in all experiments. For other experiments, such as genomics analysis, histological scoring, animal
samples collection and image analysis were performed blinded.

GDF1 (R&D, MAB6937, Monoclonal Mouse IgG2B Clone # 748450, Human, IF, 1:100), GDF1 antibody (Biorbyt, orb33665, Human,
IHC,1:200, WB, 1;1000), GDF1 (Aviva system biology, OACD03794, Mouse, WB, 1:500, IHC, 1:400), GDF1 ( abbexa, abx103259,
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Validation

Mouse, IF, 10ug/ml, WB, 2ug/ml), CD8 (Abcam, ab93278, Human, IHC, 1/500), CD8 (Abcam, ab209775, Mouse, IHC, 1/2000),
Granzyme B (Abcam, ab4059, Mouse, IHC, 1/100), Ki67 ( R&D, AF7649, Mouse, IF, 1/100), Cytokeratin 19 (Abcam, ab52625, Human,
IHC/IF, 1/500, Abcam, WB, 1:1000), SOX9 (Abcam, ab185966, Human, IHC/IF, 1/500, WB, 1:1000), AFP (Proteintech, 14550-1-AP,
Human, IF, 1/100, IHC, 1:200, WB, 1/1000), AFP (Abcam, ab46799, Human, WB, 1/1000), EPCAM (Abcam, ab92469, Human, IHC/IF,
1/100), TTR (Abcam, ab75815, Human, IF, 1/100), HNF-4-alpha (Abcam, ab181604, Human, IHC, 1/2000, WB, 1/1000), GAGE12B/C/
D/E (Aviva system biology, OAAB07499, Human, IHC, 1/100, WB, 1/1000), LSD1 (Abcam, ab129195, Human, WB, 1/10000), GAPDH
(D4C6R) (Cell Signaling Technology, #51332, Human, Mouse, WB, 1/5000), Smad2/3 (D7G7) (Cell Signaling Technology, #8685,
Human, WB, 1/1000, Chip,1/100), , Phospho-Smad2 (Ser465/467)/Smad3 (Ser423/425) (D27F4) (Cell Signaling Technology, #8828,
Human, WB, 1/1000), SMAD2 (Abcam, ab40855, Human, WB, 1/10000), SMAD3 (Abcam, ab208182, Human, WB, 1/1000), Activin A
Receptor Type IB/ALK4 (Abcam, ab109300, Human, WB, 1/10000), TGF-beta  RI/ALK5 (R&D, AF3025, Human, WB, 1/1000), Activin
Receptor Type 1C/ALK7 ( Novus biologicals, NBP1-50659, Human, WB, 1/2000), Donkey Anti-Mouse IgG H&L (Alexa Fluor® 488)
(Abcam, ab150105, 1:2000), Goat polyclonal Secondary Antibody to Mouse IgG - H&L (Alexa Fluor® 488) (Abcam, ab150113, 1:2000),
Donkey polyclonal Secondary Antibody to Rabbit IgG - H&L (Alexa Fluor® 647) (Abcam, ab150075, 1:2000), Goat polyclonal Secondary
Antibody to Rabbit IgG - H&L (Alexa Fluor® 594) (Abcam, ab150080, 1:2000), Donkey polyclonal Secondary Antibody to Sheep IgG -
H&L (Alexa Fluor® 647)(Abcam, ab150179, 1:2000), Anti-rabbit IgG, HRP-linked Antibody (Cell Signaling Technology, #7074, 1:5000),
Anti-mouse IgG, HRP-linked Antibody  (Cell Signaling Technology, #7076, 1:5000), Recombinant Human GDF-1 Protein (R&D, 6937-
GD), Recombinant Human TGF-beta 1 Protein (R&D, 240-B), InVivoPlus anti-mouse PD-1 (CD279) (Bio X Cell, RMP1-14, BP0146),
InVivoPlus rat IgG2a isotype control (Bio X Cell, 2A3, BP0089).

GDF1 (R&D, MAB6937, https://www.rndsystems.com/cn/products/human-gdf-1-antibody-748450_mab6937).

GDF1 antibody (Biorbyt, orb33665, https://www.biorbyt.com/gdf1-antibody-orb33665.html).

GDF1 (Aviva system biology, OACD03794, https://www.avivasysbio.com/gdf1-antibody-oacd03794.html).

GDF1 (abbexa, abx103259, https://www.abbexa.com/gdf1-antibody-p-48386).

CD8 (Abcam, ab93278, https://www.abcam.cn/cd8-alpha-antibody-ep1150y-ab93278.html).

CD8 (Abcam, ab209775, https://www.abcam.cn/cd8-alpha-antibody-epr20305-ab209775.html).

Granzyme B (Abcam, ab4059, https://www.abcam.cn/granzyme-b-antibody-ab4059.html).

Ki67 (R&D, AF7649, https://www.rndsystems.com/cn/products/mouse-ki67-mki67-antibody_af7649).

Cytokeratin 19 (Abcam, ab52625, https://www.abcam.cn/cytokeratin-19-antibody-ep1580y-cytoskeleton-marker-ab52625.html).

SOX9 (Abcam, ab185966, https://www.abcam.cn/sox9-antibody-epr14335-78-ab185966.html).

AFP (Proteintech, 14550-1-AP, https://www.ptgcn.com/products/AFP-Antibody-14550-1-AP.htm).

AFP (Abcam, ab46799, https://www.abcam.cn/alpha-1-fetoprotein-antibody-ab46799.html).

EPCAM (Abcam, ab92469, https://www.abcam.cn/prealbumin-antibody-epr3219-ab92469.html).

TTR (Abcam, ab75815, https://www.abcam.cn/prealbumin-antibody-ep2929y-ab75815.html).

HNF-4-alpha (Abcam, ab181604, https://www.abcam.cn/hnf-4-alpha-antibody-epr16885-chip-grade-ab181604.html).

GAGE12B/C/D/E (Aviva system biology, OAAB07499, https://www.avivasysbio.com/gage12b-antibody-n-terminal-region-
oaab07499.html).

GAPDH (D4C6R) (Cell Signaling Technology, #51332, https://www.cellsignal.cn/products/antibody-conjugates/gapdh-d4c6r-mouse-
mab-hrp-conjugate/51332?site-search-type=Products&N=4294956287&Ntt=51332&fromPage=plp&_requestid=325308).

LSD1 (Abcam, ab129195, https://www.abcam.cn/kdm1lsd1-antibody-epr6825-nuclear-marker-and-chip-grade-ab129195.html)

Smad2/3 (D7G7) (Cell Signaling Technology, #8685, https://www.cellsignal.cn/products/primary-antibodies/smad2-3-d7g7-xp-rabbit-
mab/8685?site-search-type=Products&N=4294956287&Ntt=smad2%2F3&fromPage=plp).

Phospho-Smad2 (Ser465/467)/Smad3 (Ser423/425) (D27F4) (Cell Signaling Technology, #8828, https://www.cellsignal.cn/products/
primary-antibodies/phospho-smad2-ser465-467-smad3-ser423-425-d27f4-rabbit-mab/8828?site-search-
type=Products&N=4294956287&Ntt=8828&fromPage=plp&_requestid=317790)

SMAD2 (Abcam, ab40855, https://www.abcam.cn/smad2-antibody-ep784y-ab40855.html).

SMAD3 (Abcam, ab208182, https://www.abcam.cn/smad3-antibody-epr19686-chip-grade-ab208182.html).

Activin A Receptor Type IB/ALK4 (Abcam, ab109300, https://www.abcam.cn/activin-a-receptor-type-ibalk-4-antibody-epr4815-
ab109300.html).

TGF-beta  RI/ALK5 (R&D, AF3025, https://www.rndsystems.com/cn/products/human-tgf-beta-ri-alk-5-antibody_af3025).

Activin Receptor Type 1C/ALK7 (Human, WB, 1/2000, Novus biologicals, NBP1-50659, https://www.novusbio.com/products/alk-7-
activin-receptor-type-1c-antibody_nbp1-50659).

Donkey Anti-Mouse IgG H&L (Alexa Fluor® 488)(Abcam, ab150105, https://www.abcam.cn/donkey-mouse-igg-hl-alexa-fluor-488-
ab150105.html).

Goat polyclonal Secondary Antibody to Mouse IgG - H&L (Alexa Fluor® 488) (Abcam, ab150113, https://www.abcam.cn/goat-mouse-
igg-hl-alexa-fluor-488-ab150113.html).

Donkey polyclonal Secondary Antibody to Rabbit IgG - H&L (Alexa Fluor® 647) (Abcam, ab150075, https://www.abcam.cn/donkey-
rabbit-igg-hl-alexa-fluor-647-ab150075.html).

Goat polyclonal Secondary Antibody to Rabbit IgG - H&L (Alexa Fluor® 594) (Abcam, ab150080, 1:2000, https://www.abcam.cn/goat-
rabbit-igg-hl-alexa-fluor-594-ab150080.html).

Donkey polyclonal Secondary Antibody to Sheep IgG - H&L (Alexa Fluor® 647)(Abcam, ab150179, https://www.abcam.cn/donkey-
sheep-igg-hl-alexa-fluor-647-ab150179.html).

Anti-rabbit IgG, HRP-linked Antibody #7074, https://www.cellsignal.cn/products/secondary-antibodies/anti-rabbit-igg-hrp-linked-
antibody/7074?site-search-type=Products&N=4294956287&Ntt=hrp-linked+antibody&fromPage=plp).

Anti-mouse IgG, HRP-linked Antibody #7076, https://www.cellsignal.cn/products/secondary-antibodies/anti-mouse-igg-hrp-linked-
antibody/7076?site-search-type=Products&N=4294956287&Ntt=hrp-linked+antibody&fromPage=plp).

Recombinant Human GDF-1 Protein (R&D, 6937-GD, https://www.rndsystems.com/cn/products/recombinant-human-gdf-1-
protein_6937-gd).

Recombinant Human TGF-beta 1 Protein (R&D, 240-B, https://www.rndsystems.com/cn/products/recombinant-human-tgf-beta-1-
protein_240-b).

InVivoPlus anti-mouse PD-1 (CD279) (Bio X Cell, RMP1-14, BP0146 https://d2a7cdyquyl45u.cloudfront.net/tds-sheets/BP0146-
tds.pdf).

InVivoPlus rat IgG2a isotype control (Bio X Cell, 2A3, BP0089, https://d2a7cdyquyl45u.cloudfront.net/tds-sheets/BP0089-tds.pdf).




