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RNA-seq data generated in this study have been deposited in the GEO database under accession code: GSE246457 [https://www.ncbi.nlm.nih.gov/geo/query/
acc.cgi?acc=GSE246457]. scRNA-seq data generated in this study have been deposited in the GEO database under accession code: GSE246458 [https://
www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE246458]. Spatial transcriptomics data generated in this study have been deposited in the GEO database under
accession code: GSE274665 [https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE274665].

The publicly available RNA-seq data from CCLE used in this study were downloaded from DepMap portal[https://depmap.org/portal/]. The publicly available RNA-
seq data from TCGA used in this study were downloaded from firebrowse [http://firebrowse.org/?cohort=PAAD]. The publicly available RNA-seq data from ICGC
used in this study were downloaded from ICGC data portal, now migrated in ICGC 25K data. The publicly available RNA-seq data from PanCuRx used in this study are
available upon request in the EGA database under accession code EGAS00001002543 [https://ega-archive.org/studies/EGAS00001002543]. The publicly available
RNA-seq data from ImVigor trial used in this study are available within easierData R package. The publicly available mouse sc-RNA-seq data used in this study are
available in the GEO database under accession code GSE129455 [https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE129455].

The publicly available human sc-RNA-seq data used in this study are available in: GEO database under accession codes GSE154778[https://www.ncbi.nlm.nih.gov/
geo/query/acc.cgi?acc=GSE154778], GSE155698 [https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE155698], GSE210347 [https://www.ncbi.nlm.nih.gov/
geo/query/acc.cgi?acc=GSE210347]; in GSA database under accession code CRA001160 [https://ngdc.cncb.ac.cn/gsa/browse/CRA001160] and in EGA database
upon request under accession code EGAS00001002543[https://ega-archive.org/studies/EGAS00001002543]. The remaining data are available within the Article,
Supplementary Information or Source Data file.

Data on sex and gender of patients were not collected for this study.

Data on race and ethnicity of patients were not collected.

In house primary cell lines and human tissues, were derived from patients with histologically verified pancreatic cancer who
underwent surgical resection. Samples have been classified based on molecular subtypes through multiplex
immunofluorescence, immunohistochemical stainings or RNA-seq.

Patients undergoing pancreatic cancer surgery resection were recruited by referring physician. No self-selection biases have
been identified.

Human PDAC tissues used in this study were obtained from surgical resections of patients treated at the University and
Hospital Trust of Verona (Azienda Ospedaliera Universitaria Integrata, AOUI). Written informed consent was acquired from
patients before specimens' acquisition. The FFPE samples used for staining were retrieved from the ARC-Net Biobank and
were collected under the protocol number 1885 approved by the local Ethics Committee (Comitato Etico Azienda
Ospedaliera Universitaria Integrata) to A.S. (Prot. 52070, Prog. 1885). Tissues from surgical resection used for the generation
of primary cultures were collected under the protocol number 1911 approved by the local Ethics Committee (Comitato Etico
Azienda Ospedaliera Universitaria Integrata) to V.C. (Prot. n 61413, Prog 1911 on 19/09/2018). All experiments were
conducted in accordance with relevant guidelines and regulations. The Essen cohort is a retrospective study carried out
according to the recommendations of the local ethics committee of the Medical Faculty of the University of Duisburg-Essen.
Patients who had undergone pancreatic resection with a final histopathologic diagnosis of human PDAC between March 2006
and February 2016 was used (Approval no: 17-7340-BO).
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Antibodies
Antibodies used

Validation

Sample size represents number of cell lines, tumor cells, human or mice tissues. The sample size was not predetermined using a statistical
method; instead, it was determined based on our experience with the relevant experiments and similar published studies. Sample sizes for
each experiment are provided in the Figure or in the Figure legends.

In the sc-RNAseq analysis, three non-CAF subclusters were excluded from further analysis following the subclustering process due to their
ambiguous classification.

The number of biological or technical replicas for each experiment is indicated in the figure legends or in material and methods section.

For animal studies, mice were randomized for tumor volume before treatment.

Blinding was not applicable as all conditions were labelled for data collection. The entire experimental process and subsequent data analysis
were conducted using standardized protocols, objective quantitative methods or have been validated with orthogonal techniques.

The following antibodies were used:

p-ERK (Phospho-p44/42 MAPK (Erk1/2) (Thr202/Tyr204) #9101, 1:200 IF-IHC, 1:2000 WB, polyclonal, lot. 32, Cell Signaling
Technology

p-ERK (Phospho-p44/42 MAPK (Erk1/2) (Thr202/Tyr204) #4376, 1:200, cl. 20G11, lot. 21, Cell Signaling Technology

GATA6 (#AF1700, Bio-techne, lot. KWT0523031

GATA6 #ab175349, polyclonal, lot. GR3447918-1, Abcam)

KRT81 (sc-100929, Santa Cruz Biotechnology Inc. cl. 36-Z, lot. I3021),

S100A2 (#109494 [EPR5392], Abcam),

pan-Keratin (#4279, C11, Cell Signaling Technology; #ab6401, Abcam, cl. C11),

-SMA (#ab5694, Abcam, 1:200, polyclonal, lot.GR3183259-39, GR3263275-13),

PDPN (ab236529, Abcam, 1:200, cl. EPR22182, lot. GR3330154-1),

CD34 (NCL-L-END, Leica, 1:200, cl. QBEND/10, lot. 6088521),

Ly6C (#ab15627, Abcam, 1:100, cl. ER-MP20, lot. GR3261661-18),

CD8 (CD8a (4SM15) 14-0808-82, Invitrogen; #ab101500, Abcam, 1:200, cl. SP16, lot. 1036318-32; C8/144B, lot. 20042547, DAKO),

total ERK (#9102, Cell Signaling Technology, 1:1000, lot. 26),

p-AKT (#4060, (Ser473) (D9E) XP®, Cell Signaling Technology, lot. 2),

total AKT (#9272, Cell Signaling Technology, lot. 28),

p-S6 (#D57.2.2E/ #4858, Cell Signaling Technology, lot. 11),

total S6 (#2317, 54D2, Cell Signaling Technology, lot. 4),

Vinculin (#4650, Cell Signaling Technology, lot. 5),

GADPH (#5174, (D16H11) XP®, 1:3000, Cell Signaling Technology, lot. 9),

CD45 BV421 (#563890, BD Biosciences, 0.2mg/ml, cl. 30-F11, lot. 4036259),

CD31 PE-Cy7 (#561410, BD Biosciences, 0.2mg/ml, cl. 390, lot. 3327027),

PDPN AF488 #127406, Biolegend, 0.2mg/ml, cl. 8.1.1, lot. B355066),

Ly6C APC (#128016, Biolegend, 0.2mg/ml, cl. HK1.4, lot. 3115596).

p-ERK #9101 https://www.cellsignal.com/products/primary-antibodies/phospho-p44-42-mapk-erk1-2-thr202-tyr204-antibody/9101?
srsltid=AfmBOopsqvmx3edTOG_lZQNw5xe22eH-BhlUUM-GdtbVEh0-WyfnMyei
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Eukaryotic cell lines
Policy information about cell lines and Sex and Gender in Research

Cell line source(s)

Authentication

Mycoplasma contamination

Commonly misidentified lines
(See ICLAC register)

Animals and other research organisms
Policy information about studies involving animals; ARRIVE guidelines recommended for reporting animal research, and Sex and Gender in
Research

Laboratory animals

Wild animals

Reporting on sex

p-ERK #4376 https://www.cellsignal.com/products/primary-antibodies/phospho-p44-42-mapk-erk1-2-thr202-tyr204-20g11-rabbit-
mab/4376. IF PMID: 30887098

GATA6 #AF1700 https://www.bio-techne.com/p/antibodies/human-gata-6-antibody_af1700

GATA6 #ab175349 https://www.abcam.com/en-us/products/primary-antibodies/gata6-antibody-ab175349

KRT81 sc-100929 https://www.scbt.com/p/keratin-81-antibody-36-z?srsltid=AfmBOoqVIgc0XM2GaC-
Ly1Y_MVROukdewuoeYDwzBz9jRL7xABBFB1IM

S100A2 #109494 https://www.abcam.com/en-us/products/primary-antibodies/s100-alpha-2-s100a2-antibody-epr5392-ab109494

pan-Keratin #4279 https://www.cellsignal.com/products/antibody-conjugates/pan-keratin-c11-mouse-mab-biotinylated/4279

pan-Keratin #ab6401 https://www.abcam.com/en-us/products/primary-antibodies/pan-cytokeratin-antibody-pck-26-ab6401

-SMA #ab5694 https://www.abcam.com/en-us/products/primary-antibodies/alpha-smooth-muscle-actin-antibody-ab5694

PDPN ab236529 https://www.abcam.com/en-us/products/primary-antibodies/podoplanin-antibody-epr22182-ab236529

CD34 NCL-L-END https://shop.leicabiosystems.com/en-de/ihc-ish/ihc-primary-antibodies/pid-cd34

CD8 (CD8a (4SM15) https://www.thermofisher.com/antibody/product/CD8a-Antibody-clone-4SM15-Monoclonal/14-0808-82

CD8 #ab101500 https://www.abcam.com/en-us/products/primary-antibodies/cd8-alpha-antibody-sp16-ab101500

CD8 C8/144B https://www.agilent.com/en/product/immunohistochemistry/antibodies-controls/primary-antibodies/cd8-(dako-
omnis)-76236

total ERK #9102 https://www.cellsignal.com/products/primary-antibodies/p44-42-mapk-erk1-2-antibody/9102

p-AKT #4060 https://www.cellsignal.com/products/primary-antibodies/phospho-akt-ser473-d9e-xp-rabbit-mab/4060

total AKT #9272 https://www.cellsignal.com/products/primary-antibodies/akt-antibody/9272

p-S6 #D57.2.2E/ #4858 https://www.cellsignal.com/products/primary-antibodies/phospho-s6-ribosomal-protein-ser235-236-
d57-2-2e-xp-rabbit-mab/4858?srsltid=AfmBOoqIIkXS6HdK6Q0TrhKvELT3_DKLaVkP5phwAOYttxTQmS-UBAYF

total S6 #2317 https://www.cellsignal.com/products/primary-antibodies/s6-ribosomal-protein-54d2-mouse-mab/2317

Vinculin #4650 https://www.cellsignal.com/products/primary-antibodies/vinculin-antibody/4650

GADPH #5174 https://www.cellsignal.com/products/primary-antibodies/gapdh-d16h11-xp-rabbit-mab/5174

CD45 BV421 #563890 https://www.bdbiosciences.com/en-de/products/reagents/flow-cytometry-reagents/research-reagents/single-
color-antibodies-ruo/bv421-rat-anti-mouse-cd45.563890

CD31 PE-Cy7 #561410 https://www.bdbiosciences.com/en-de/products/reagents/flow-cytometry-reagents/research-reagents/
single-color-antibodies-ruo/pe-cy-7-rat-anti-mouse-cd31.561410

PDPN AF488 #127406 https://www.biolegend.com/en-gb/products/alexa-fluor-488-anti-mouse-podoplanin-antibody-4751?
GroupID=BLG5772

Ly6C APC #128016 https://www.biolegend.com/en-gb/products/apc-anti-mouse-ly-6c-antibody-6047

We used 5 mouse PDAC cell lines, 1 mouse pancreatic stellate cell line, and 17 human PDAC cell lines. The mouse PDAC cell
line FC1199 was generated from tumour of KPC mice (KrasG12D/+; p53R172H/+; Pdx1-Cre). FC1199 were provided by the
Tuveson laboratory (Cold Spring Harbor Laboratory, NY, USA). Primary murine PDAC cell lines 60400, 60590, 511892, and
110299 were derived from corresponding tumour pieces of KPC mice (60400, 60590, and 511892: Ptf1awt/Cre;Kraswt/LSL-
G12D;p53fl/fl 48; 110299: Ptf1awt/Cre;Kraswt/LSL-G12D;p53LSL-R172H/fl 82). The mouse pancreatic stellate cell line
(mPSC4) has been established from WT C57BL/6J mice and was provided by the Tuveson laboratory (Cold Spring Harbor
Laboratory, NY, USA). The human PDAC cell lines HPAF-II, PANC-1, and AsPC1 were obtained from ATCC (catalog numbers
CRL-1997, CRL-1469, CRL-1682). The Suit-2, Hs766T, Colo 357, and BxPC3 cell lines were generously supplied by Prof. Aldo
Scarpa from the University of Verona. The MIA PaCa-2 line was provided by Prof. Vincenzo Bronte, also at the University of
Verona. hF2, hT1, and hM1 were kindly provided by Dr. David A. Tuveson from Cold Spring Harbor Laboratory (USA). Patu
8988S were kindly provided by Dr. Francisco X. Real (CNIO, Madrid). Human primary PDAC monolayer cell lines (VR2-2D,
VR6-2D, VR9-2D, VR20-2D, and VR23-2D) were established by digesting tissue samples and directly plating them onto tissue
culture vessels to initiate monolayer cultures.

Commercially available cell lines are authenticated. In house cell lines were sequenced along with patient-derived material to
confirm their origin.

Cell lines were routinely screened for Mycoplasma contamination using MycoAlert Mycoplasma Detection Kit (Lonza). All cell
lines were negative.

No commonly misidentified lines were used in this study.

In this study were used six- to eight- weeks oldC57Bl/6J (B6J) Strain #:000664 and NSG (NOD.Cg-Prkdcscid;Il2rgtm1Wjl) Strain
#:005557

No wild animals have been used in this study.

We provide information on the sex of the mice but did not consider it as a variable in our analysis, as there is no evidence to suggest




