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Supplementary Fig. 1. Epithelium and bone marrow cells rarely become fibroblasts in both
normal and tumor bearing pancreas. a-b, Bright field and green epifluorescence views of
dissected pancreata and spleens. normal n=3 mice; tumor n=14 mice. ¢c-d, Co-immunostaining
on the pancreas and quantification of cells that are either single positive or double positive for
defined markers. n=6 mice for PDGFRf; n=4 mice for aSMA. e-i, Flow cytometry gating strategy
to identify the fibroblast population by negatively selecting other cell markers. j, Flow cytometry
analysis of dissociated pancreata from a KPFG mouse. k, Flow cytometry analysis of gated GFP+
cells from dissociated KPFG pancreata. |, Flow cytometry analysis of dissociated pancreata from
a KPF recipient of GFP+ bone marrow. m-n, Bright field and green epifluorescence views of
dissected pancreata and spleens. No transplant group, n=8 mice; normal + transplant group, n=14
mice; tumor + transplant group, n=15 mice. o-p, Quantification of cells that are either single
positive or double positive for defined markers in images represented in g-t. In o, n=5 mice for
PDGFRB; n=3 mice for aSMA. In p, n=4 mice for “normal”; n=5 mice for “tumor”. q-t, Co-
immunostaining of the pancreatic tissue from normal mice transplanted with GFP+ bone marrow.
u, Flow cytometry analysis of the peripheral blood. Plots in the second and third columns were
gated GFP+ cells from the plots in the first column. Bone marrow transplant recipients were
harvested five months after transplantation. Data are mean = SD. Scale bars in a, b, m and n:

1000um; in ¢ and g-t: 30 um. Source data are provided as a Source Data file.
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Supplementary Fig. 2. I°°T targeted mesenchyme during fetal development and fibroblasts
derived from the pancreata. a, Heatmap of expressions of known markers for different cell
lineages. Each column represents an individual cell within different clusters. b, Immunostaining
on transverse sections across the foregut level of E9.5 mouse embryos. Yellow dashed lines
delineate the foregut epithelium and the region between the yellow and the white dashed lines
delineate the splanchnic mesenchyme. n=3 embryos. ¢-d, Bright field and green epifluorescence
views of dissected embryos of [®T genotype and their littermate. Littermate n = 4 embryos; [c¢T
n =5 embryos. e, Section view of whole mount stained fetal pancreas. f, Co-immunostaining of
Tomato and aSMA on pancreatic tissues from [°*T mice. g-j, Immunostaining on cultured
fibroblasts from /¢ T adult pancreas and tumor cells derived from the KPF mice. Scale bars for b:

50 um; for c-d: 1000 ym, for e-j: 100um. Spl, splanchnic; meso, mesoderm; epi, epithelium.
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Supplementary Fig. 3. KPFIF°T targeted cells contribute to fibroblasts, but not
macrophages in the adult pancreas. a-b, Co-immunostaining of adult pancreas from either /°¢T
or KPFI*T mice. ¢, Quantification of cells that are either single positive for Tomato or F4/80, or
double positive for Tomato and F4/80 in images represented in a and b. n = 5 mice for [T
(normal); n = 5 mice for the KPFI°¢T mice. Data are mean = SD. d-e, whole mount immunostaining
of thin slices of KPF/I°®*T tumor pancreas. n=1 mouse for each stain panel. f, Flow cytometry
quantification of the percentage of Tomato positive cells that express each cell type markers. n =
4 mice. g, Immunostaining of an apparently normal region in a KPF/°®T pancreas harvested at an
early stage (30 day). h. Quantification of cells in images represented in g. n=3 mice. Data are
mean = SD. Scale bars in a-b, g, 30 um; scale bars in d-e, 100 um. Arrowheads indicate Tomato

positive cells. Source data are provided as a Source Data file.
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Supplementary Fig. 4. I*ERT targeted fetal mesenchyme which contribute to fibroblasts,
but not the epithelium in the adult pancreas. a-b Bright field and green epifluorescence views
of dissected embryos of [°®ERT genotype and their littermates. Littermate n = 3 embryos; [°*ERT n
=4 embryos. Scale bar: 1000um. ¢, Co-immunofluorescence staining on an E12.5 fetal pancreas
section. n = 3 embryos. Scale bar: 100um. d-f, Immunostaining on cultured fibroblasts from [¢eERT

adult pancreas and tumor cells derived from the KPF mice. Scale bar: 100um.
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Supplementary Fig. 5. Additional characterization of the I°°ERT and the KPFI‘*ERT models.
a-c, Immunostaining on adult pancreatic tissues and quantification of cells that are either single
positive or double positive for defined markers. n=5 mice for normal; n=5 mice for tumor. d-f,
Quantification of cells that are either single positive, or double positive for defined markers in
images represented in main Fig. 4l-q. For VIM staining, n = 4 mice for /°°ERT (normal) and n = 4
mice for KPFI°*ERT (tumor); for PDGFRB, n = 5 mice for normal and n = 5 mice for the tumor; for
aSMA, n = 5 mice for normal and n = 5 mice for the tumor. g-h, Immunostaining on pancreas
sections of [°®ERT and KPFI°*ERT mice. i, Quantification of cells in images represented in G-H. n
= 4 mice for I°*ERT and n = 5 mice for KPFI°®ERT group. Statistical significance is calculated using
unpaired two-sided t-test. ** p=0.009. j-k, Bright field and green epifluorescence views of
dissected organs. Data are mean £ SD. Scale bars in j-k, 1000 ym; scale bars in a-b, g-h: 30 pm.

Arrowheads indicate Tomato positive cells. Source data are provided as a Source Data file.
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Supplementary Fig. 6. Expression of known marker genes projected on single cell clusters.

e

e 2

P 2

wap 2

e 2

mar 2

e 2

umar 2

a2

ki ma_Saa me.Clae ma_Ear2
g fe e 3iak,
P . i e
ke s ke et
‘ma_Lyz1 rna_Cd79a ma_Ly6d rna_Ms4at
P 4o X 5 o Y.
o R i e { (i ‘
H T i3
it et ke iner
ma_$10008 ma_S1000 mo_00s2 ma_Den
- Ir, N ) ~ H g
. . . »i . . . . . * . . .
T et E b Uman_1 h T R
me_Cottat ma_cotset ne_cels m_catg
: 3 3 By o ;
s s 3 s s w»
.
s ot et et
rna_Gzma ma_Nkg7 rma_Clu ma_Tff1
. 3 : i g
o . A i3
. 02 S 2
h h UAPR_1 UMAR_1
o Kets KT
o 1 & o 3
o P Se e 53
3 I H HE 13
n B b . o . e .
UMAR_1 UmAR_1 h N UMAP 1 h UMAR_1
rna_Epcam ma_lgfop? ma_Pivap ma_Cd34
. o » B
] s« vy,
= 13 i3
ma_car? ma_caz2 ma_Gubt ma_pros2
> P o ) ¥ L
o | i g tr.
i3 P8 = 2 8 LT
it et ey iaer
T Rt ma_Ackaz S
of iy I i
7 N i FEN
h UMAR_1 h UMAP_1 - UMAR_1
ma_S10086 ma g ma_Sparc me.Vim
> 5o 3 5 HEY »
" | i 2
s o1 et
ma_sopt
-
Is
w1



Supplementary Figure 7
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Supplementary Fig. 7. Additional bioinformatic analysis with sc-RNA seq datasets. a-b,
Cells are colored according to their assigned cell type in each study, with the current study
designated “scRNA” and the Tuveson mouse all cells dataset ' designated as “Tuveson_all”’. a,
Cross comparison of the two datasets demonstrates a strong concordance. b, Dataset split by
PDAC and normal samples, showing that there are shifts within certain cell populations between
the two contexts (e.g. CAFs are more diverse than normal fibroblasts in this study). c,
Myofibroblasts and inflammatory fibroblasts cell clusters split into normal and PDAC samples. d,
Feature plot showing Eng (gene encoding for CD105) expression in fibroblasts of normal and
PDAC pancreata. e, A heatmap of differentially expressed genes comparing normal fibroblasts
and PDAC fibroblasts. f-h, Immunostaining of Tomato and aSMA on KPFIT PDAC tissue. Arrows
denote an aSMA high cell (myofibroblast) and arrowheads denotes an aSMA low cell
(inflammatory fibroblasts). i, Quantification of the percentage of Tomato+ cells within aSMA high
expressing cells and aSMA low expressing cells. n=4 mice. Data are mean + SD. j, Expression
of fetal splanchnic gene signatures in adult mouse normal pancreatic tissue resident fibroblasts
(TRFs), cancer associated fibroblasts (CAFs), human pancreatic TRFs and CAFs. k, Heatmap of
expressions of known fetal lineage markers in adult mouse normal pancreatic and PDAC
fibroblasts. Columns represent individual cells within different clusters. Scale bars in f-h: 30um.

Source data are provided as a Source Data file.
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Supplementary Fig. 8. Gating strategies for flow cytometry analysis. a, Sequential gating
strategy for Fig. 1e-h. b, Sequential gating strategy for Fig. 1m-p. ¢, Sequential gating strategy
for Fig. 2I-n, Fig. 3j-I, and Fig. 4m. d, Sequential gating strategy for Fig. 5a. P4 was sorted as
hematopoietic cells, P6 as epithelial + endothelial cells, and P8+P10 as fibroblasts. e, Sequential

gating strategy for Supplementary Fig. 3f.
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