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Supp. Figure 1. METABRIC weighted gene co-expression network analysis (WGCNA) for
all gene probes associated with low or high IGF1R expression in human breast cancers. A.
Table of integrated WGCNA (IGF1R-GS1) showing module and clinical trait association. Each
row corresponds to a module by its eigengene (ME), each column to a clinical measurement.
Each cell contains the corresponding correlation and p-value (in parentheses). The table is color-
coded by correlation according to the color legend. Green < 0 for negative correlation; Red > 0,
for positive correlation. B-D. Top 5 pathways identified by ingenuity pathway analysis (IPA) of
selected gene modules from (A) revealing functional signatures in 3 modules positively
correlated with IGF1R expression. (blue and tan=metabolic signatures, greenyellow=neuron
signature) E-H. Top 5 pathways identified by IPA analysis of selected gene modules from (A)
revealing key signatures in 4 modules inversely (negatively) correlated with IGFIR expression.
(brown module=immune signature, yellow module=cell cycle signature, magenta=Wnt signaling
signature, cyan=apoptosis signature).
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Supp. Figure 2. K8iKOR model validation: IgfIr expression in mammary tissue and
tumors of K8iKOR-Wntl mice. A-B. Igfir expression in 16-week mammary gland
hyperplasias (A) or end stage tumors (B) from Wntl or K§iKOR-Wntl mice determined by
qRT-PCR. Expression of Gapdh was used for normalization. Statistic: Unpaired parametric
Welch’s ¢ test (hyperplasia), Unpaired non-parametric Mann-Whitney U test.
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Supp. Figure 3. Identification of tumor cell populations.

A-E. Feature plots from Seurat analysis for cell markers for fibroblasts (Pdgfib, Col3al) (A),
MACs/monocytes (Fcerlg, Ms4a7) (B), T cells (Cd4, Cd8, 1117r) (C), endothelial cells
(Pecaml) (D), and epithelial cells (Epcam, Kit, Nfib, Krt8, Krti4, Krt18, Krt19) (E).
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Supp. Figure 4: Increased fibroblasts in tumors with reduced IGF1R function. A-B.
Representative dot plots of flow cytometry of the CD90.2 (fibroblast) population in Wntl (A)
and DN-Wntl (B) tumors. C. Quantification of the fibroblast population. Each dot represents an
individual tumor. Statistic: Unpaired Student’s #-test
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Supp. Figure 5. Pathway, cell function, and gene changes in tumor cells with reduced
IGF1R. A-F. Graphical summary plots for DN-Wnt1 (A,C,E) or K8iKOR-Wntl (B,D,F) vs.
Wntl tumors for Cluster 10 (T-cells) (A,B) and Clusters 4 and 14 (fibroblasts) (C,D;E,F).
Blue=downregulated; orange=upregulated.
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Supp. Figure 6. Epithelial cell subtypes in mammary tumors. A-E. Violin plot for markers
for luminal (A), basal (B), alveolar progenitor (C), luminal progenitor (D), and bipotential
progenitor cells (E). F-H. Cluster 5 has increased levels of estrogen receptor (Esrl) (F),
progesterone receptor (Pgr) (G), and prolactin receptor (Prlr) (H) identifying this cluster as a
hormone-sensing cell.
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Supp. Figure 7: K14 expression in primary tumor epithelium. A. RT-PCR for K14 epithelial
cells from Wntl, DN-Wntl, and K8iKOR-Wntl tumors. B. RT-PCR for K14 in sorted primary
tumor cells from Wntl and DN-Wntl tumors.
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Supp. Figure 8. Epithelial-mesenchymal transition (EMT) is enriched in tumor epithelial
cells with reduced IGF1R. A-E. Enrichment dot plots of the gene set enrichment analysis
(GSEA) hallmark gene set in DN-Wntl (A,C,E) and K8iKOR-Wntl1 (B,D,F) primary tumors.
Alveolar cells (A), luminal cells (C), and bipotential basal cells (F) showed enrichment in EMT
in tumors with reduced IGF1R.



ge Gene Fold Change

Mmp3 23.4 Mmp2 4.6
Mmp9 10.3 Krt14 4.5
Col3al 9.8 2 2
Fgfbpl 9.1 Aktl 4.3
Twistl 9.1 EmpT 2
Fnl 6.6 1] 28
Col5a2 3.6

Colla2 6.1 1k 36
Slug 6.1 Itgav 3.5
Pdgfrb 4.9 Foxc2 3.4
Wntll 4.8 Stat3 3.4
Notchl 4.7 Zebl 3.2
Zeb2 4.7 Vim Sl

C DN-Wnt1 E2
Breast or paibatic_ cancer
Urinar)‘lt tumor Breast or #lan cancer

/
ncer

<

ent| mor cell lines
o &

/ ; ‘

[

1
|
|
T

YCN

~

- Vi N _\. i “
o b A
ate Cell Activation™ ~ i EiF2*§ignaling
OB ALBHIA2

]/ 2=
e s SR
Hepatic Fibrosis / Hep.gtlcfS(ell

E DN-Wnt1 E9

BAG2 Signilng Pathway R"k“ o i

% 'Developmenll lignant tumor __,
: ~ <Cellcyole ft Il lines
Differentiation of %cﬂva tissi i lis \> fﬂ)\} prog of tumor cell line:
oL e NigA™
e o C 4
WG g Ipv$§Qn of

| ~
1l lin Cl 1
P l\f\:}/ :,,‘
r |

1

ma cell lines

DN-Wnt1 EO

Bl = A
Formation aryglapd  \
% SS7 Proliferatiop Eifepithelial cells
e o o N\ ol " %
Proliferation of hem‘@ﬂc progenitor'cells :
il \rw\ ' giolelo body gunk
S SN S S
Differemiaﬁor.dast—ceﬂ-liner = S !
e Sl I
Differentiation ;Oﬁ:alia} ek TSN cels
i os! lood cefls
Growth of %al- tissue . /
3 N
. D 3 ARTR A
Cell death of paneec cancer neﬂllne S% 4
/
L\y iesis

DN-Wnt1 E7
Trp@oﬂ

ILK

ling "~
Ny

=
sis

mTOR Blgnaling [ Ngesatic Fibrosis Blgnali
: e :
2N

ol < N
Hematopoiesis of nuclear I}qkocyles p >
< RN s ; i
Transpo.ﬁllé'eﬂl—e 'E sis
~ * =

onic cell lines



Supp. Figure 9. Ingenuity pathway analysis (IPA) of epithelial cell clusters from tumors
with reduced IGF1R compared to Wntl. A. Table of highest fold changes of EMT genes from
DN-Wntl compared to Wntl tumors using an RT2 EMT profile assay. B-E. Graphical
summaries from IPA in Cluster EO (B), E2 (C), E7 (D) and E9 (E) from DN-Wntl compared to
Wntl tumors. Blue=downregulated; orange=upregulated.
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Supp. Figure 10. Adhesion is altered in tumors with attenuated IGF1R in vitro. A-C.
Representative images of immunofluorescence for keratin 8 (K8) and keratin 14 (K14) from
primary Wntl (A), DN-Wntl (B), or K8iKOR-Wnt1 (C) tumor cells attached to collagen coated
plates after 10 hours of incubation. K8=green; K14=red D-E. Quantification of clusters (D) or
single cells (E) from primary tumor cells attached to collagen coated plates after 10 hours.
Statistic: Mann-Whitney U test F-G. Quantification of cell types making up the clusters (F) or
single cells (G) from primary tumor cells attached to collagen matrix after 10 hours of
incubation. Red=K 14" cells, Green=K8" cells, Yellow=K8*/K14" cells, Blue=Keratin negative
cells H-J. qRT-PCR for E-cadherin (H), Vimentin (I), and the dn/GF IR transgene (J) in primary
tumor epithelial cells non-adherent and adherent to collagen after 10 hours.
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Supp. Figure 11. The dnlIGFIR transgene is expressed in luminal and basal epithelial cells
in hyperplastic mammary gland and tumor tissue. A-D. RNAscope representative images in
hyperplastic mammary glands for a negative probe control (A), positive housekeeping gene
probe control (B), and human Igf7r probe (dominant-negative I/gfr transgene) in negative
K8iKOR-Wntl (C) and positive DN-Wnt1 (D) tissue. E-H. RNAscope representative images in
mammary tumors as for negative probe control (E), positive housekeeping gene probe control
(F), and human /gf7r probe (dominant-negative Igf1r transgene) in negative K8iKOR-Wntl (G)
and positive DN-Wnt1 (H) tissue. Sections are representative of 4 different hyperplasias or
tumors per group, scale bar=50 um. I. RT-PCR for the human IGF-1R transgene in sorted
primary tumor cells from Wntl and DN-Wnt1 tumors.



Gene Target Forward Primer 5’ to 3’ Reverse Primer 5’ to 3’ |

Mouse CyclinD1 QuantiTect Qiagen Catalog No.
249900
Mouse E-cadherin GCTCTCATCATCGCCACAG GATGGGAGCGTTGTCATTG
Mouse GAPDH GATGCCCCCATGTTTGTGAT GGTCATGAGCCCTTCCACAAT
Mouse Gusb CAACGCCAAATATGATGCAG TGCGTCTTATACCAGTTCTCAAAC
Mouse IGF-1R CACAGCTGCAACCACGAG GGGATATCATCTGCTCCTTCTG
Mouse IGF-1R CGCCTGGAAAACTGCACG GCAGGGGATACAGTACATGTTT
Exon 11
Mouse K14 GCATCTACTTGCTGGACATCAG AGGATACCCCAAGCCACTG
Human B-Actin AGCCATGTACGTTGCTATCCA ACCGGAGTCCATCACGATG

Human IGF-1R GGCACAATTACTGCTCCAAAGAC CAAGGCCCTTTCTCCCCAC

Table 1: List of qRT-PCR primers.



