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Fig. S1 - Related to Fig. 1
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Fig. S1 - Related to Fig. 1. TAMs in K14cre;Cdh1F/F;Trp53F/F mammary tumors 
express low levels of CD206 and have a proliferative phenotype compared to TAMs 
from the MMTV-NeuT model. (A-B) Percentage of CD206+ macrophages in KEP 
tumors and WT FVB mammary glands (A) or NeuT tumors and WT Balb/c mammary 
glands (B) as determined by flow cytometry. The gating was based on fluorescence-
minus-one sample for CD206. (C-D) Percentage of MHC-II+ macrophages in KEP 
tumors and WT FVB mammary glands (C) or NeuT tumors and WT Balb/c mammary 
glands (D) as determined by flow cytometry. (E-F) Percentage of Ki67+ macrophages 
in KEP tumors and WT FVB mammary glands (E) or in NeuT mammary tumor and 
WT Balb/c mammary glands (F) as determined by flow cytometry. Dot plots were 
gated on CD11b+F4/80+ macrophages. (G-H) Percentage of CX3CR1+ macrophages 
in KEP tumors and WT FVB mammary glands (G) or in NeuT mammary tumor and 
WT Balb/c mammary glands (H) as determined by flow cytometry. Dot plots were 
gated on CD11b+F4/80+ macrophages. (I-J) Percentage of CD73+ macrophages in 
KEP tumors and WT FVB mammary glands (I) or in NeuT mammary tumor and WT 
Balb/c mammary glands (J) as determined by flow cytometry. Dot plots were gated 
on CD11b+F4/80+ macrophages. Representative dot plots are shown in all panels. 
Data are mean values ± SEM from n=3 animals per group and were analyzed with 
Mann-Whitney test, *p < 0.05.  
  



Fig. S2 – Related to Fig. 1
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Fig. S2 - Related to Fig. 1. Isolation procedure of CD11b+F4/80+ macrophages from 
mammary tumor, mammary gland, spleen and bone marrow by magnetic and 
fluorescence-activated cell sorting. (A-B) Representative dot plots of KEP (A) and 
NeuT (B) mammary tumors showing the CD11b+F4/80+ population before and after 
pre-enrichment by magnetic-activated cell sorting for CD11b+ cells. (C-F) 
Representative dot plots illustrating the gating strategy for the isolation of 
CD11b+F4/80+ macrophages from KEP tumors (C), mammary gland (D), spleen (E) 
and bone marrow (F) by fluorescence-activated cell sorting after enrichment of 
CD11b+ cells. (G) Dot plots showing the purity of the sorted macrophages in tumor, 
mammary gland, spleen and bone marrow of KEP mice. (H) Stacked bar plots 
showing the composition of KEP tumors in CD11b-, CD11b+F4/80- and 
CD11b+F4/80+ cells before and after macrophage sorting. Data are mean values ± 
SEM from 3 preps.  
  



A

Fig. S3 – Related to Fig. 2
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Fig. S3 - Related to Fig. 2. Murine tissue macrophages are distinguished from other 
immune cell populations and epithelial cells by their transcriptome. (A) Schematic 
representation outlining bioinformatics workflow. (B) HC based on the1,000 genes 
with the highest variance within the dataset. Macrophage transcriptomes derived 
from different organs and disease states were collectively named macrophages. (C) 
PCA using all present genes plotted in two-dimensional graphs. (D) Schematic 
representation of the bioinformatics workflow for Co-expression network analysis 
(CNA) of all present genes by CoCena2. (E) CoCena2 logged network degree 
distribution with linear fitting. (F) Networks were colored according to GFCs for each 
condition, respectively. 

  



Fig. S4 – Related to Fig. 3
A
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Fig. S4 - Related to Fig. 3. Inter-tissue comparison leads to false interpretation of 
changes in TAMs. FC/FC plot of the union of DE genes showing the fold change in 
expression of genes in (A) KEP-TAMs compared to MTMs (KEP model) (y-axis) 
against KEP-TAMs compared to splenic macrophages (KEP model) (x-axis), (B) 
KEP-TAMs compared to splenic macrophages (KEP model) (y-axis) against MTMs 
(KEP model) compared to splenic macrophages (KEP model) (x-axis), (C) NeuT-
TAMs compared to MTMs (NeuT model) (y-axis) against NeuT-TAMs compared to 
splenic macrophages (NeuT model) (x-axis), (D) NeuT-TAMs compared to splenic 
macrophages (NeuT model) (y-axis) against MTMs (NeuT model) compared to 
splenic macrophages (NeuT model) (x-axis), (E) KEP-TAMs compared to bone 
marrow macrophages (KEP model) (y-axis) against KEP-TAMs compared to MTMs 
(KEP model) (x-axis), (F) KEP-TAMs compared to bone marrow macrophages (KEP 
model) (y-axis) against MTMs (KEP model) compared to bone marrow macrophages 
(KEP model) (x-axis), (G) NeuT-TAMs compared to bone marrow macrophages 
(NeuT model) (y-axis) against NeuT-TAMs compared to MTMs (NeuT model) (x-axis) 
and (H) NeuT-TAMs compared to bone marrow macrophages (NeuT model) (y-axis) 
against MTMs (NeuT model) compared to bone marrow macrophages (NeuT model) 
(x-axis). Each dot represents one gene where red and blue dots indicate positive or 
negative fold change differences in both comparisons and grey dots correspond to 
opposite fold change differences across the axes. 
  



Fig. S5 – Related to Fig. 4 and Fig. 5

T-cell activation processes

Eosinophil migration

Reg. of cellular 
adhesion

Wound healing 
processes Wound healing 

processes

Reg. of protein transport

Cation homeostasis

Proliferation-related
processes

Lipid metabolism
Actin cytoskeleton
organization

Neg. reg. of vasculature 
development

Cellular response to
bacterial lipopeptide

Reg. of innate immune response
(defense response)

GTPase signal transduction

Reg. of apoptosis

Cytokine biosynthesis (IL-2)

Neg. reg. of apoptosis

Neg. reg. of transcription
-based processes

Metabolism and biosynthesis-
related processes

Pos. reg. of 
phospholipase activity

Fatty acid transport

Developmental processes

Endocytosis

Cell migration-related processes

Breast cancer TAM-specific genes

A

C

B

 

Random signature 1

N
o

Y
e

s

-5

0

5

10

15

20

 

Random signature 2

N
o

Y
e

s

-5

0

5

10

15

20

z
-s

co
re

Splenic macrophage signature

N
o

Y
e

s

-5

0

5

10

15

20

z-
sc

o
re

*  

KEP-TAM signature
N

o

Y
e

s

-5

0

5

10

15

20
NeuT-TAM signature

N
o

Y
e

s

-5

0

5

10

15

20

 

N
o

Y
e

s

-5

0

5

10

15

20

Common breast cancer 
TAM signature

Signature enrichment

D

F

Arl4c

Bend4

Cux1

Eepd1

Gramd1b

Hif1a

Htra3

Med23

Msr1

Mxi1

Nt5e

Tal1

Blue

Nodes

receiving > regulating

regulating > receiving

Edges

known interactions

unknown interactions

Labels

transcription factor

no transcription factor

Nodes Size

No. of edges

Abcg1

Capn3
Cd69

Cd72

Cebpa

Cybb Dock10

Dtx4

E2f2

Eed

Gdf3

Grap2

Gtf2h2

Havcr2

Hps4

Icosl

Itgax

Kdr

Kynu

Lair1

Map4k3

Nrip1

Pik3cb

Ppfia4

Prdm1

Ptprc

Rapgef1

Sgk1

Sh2d1b1

Socs6

Tle1

Tlr12

Tnfsf13b

Zdhhc13

Zfp472

Magenta

E

KEP-TAM-specific genes

Vasculature development

Leukocyte migration

Mitosis spindle organization-related processes

Protein localization to kinetochore

Chromosome localization

Protein complex biogenesis/assembly

Immune system-related processes

Pos. reg of developmental processes

Neg. reg. of apoptosis

Biosynthesis and metabolism-

Regulation of DNA repair/cellular 

Neg. reg. of cell cycle-related processes

DNA/RNA biosynthesis and metabolism

Leukocyte migration

Cell cycle-related processes

response to stress

related processess

down-regulation

highest

highest

up-regulation0.01

0.00

F
D

R
 q

-va
u

e

0.01

0.00

F
D

R
 q

-va
u

e

down-regulation

highest

highest

up-regulation0.01

0.00

F
D

R
 q

-v
a

u
e

0.01

0.00

F
D

R
 q

-v
a

u
e

NeuT-TAM-specific genes

Endothelial cell

Actin cytoskeleton organization

Neg. reg. of cytotoxicity

Immune cell activation

Immune cell proliferation

Cell-cell adhesion

Wound healing processes

Angiogenesis-related processes

Reg. of cell growth

Cell motility

Protein phosphorylation 

Protein localization

Response to lipids
Reg. of biosynthesis
and metabolism

Reg. of response to stimulus

Reg. of GTPase signal transduction

Pos. reg. of response 
to wounding

Pos. reg. protein phosphorylation

Neg. reg. of apoptosis

Pos. reg. of intracellular protein transport

Pos. reg. of immune 
cell activation

 Cell development,
 differentiation

and related metabolism

differentiation



Fig. S5 - Related to Fig. 4 and Fig.5. In silico gene ontology enrichment and 
regulatory circuit analysis of TAM-specific gene modules. (A-C) Network visualization 
of GOEA using BiNGO and EnrichmentMap based on model-specific DE genes 
derived from (A) common breast cancer TAM-, (B) KEP-TAM- and (C) NeuT-TAM-
specific genes. Node size and color (positively enriched GO terms) and node border 
width (negatively enriched GO terms) represent corresponding FDR-adjusted 
enrichment p-values (p-value: ≤0.05). Enriched gene ontology terms mentioned in the 
text are highlighted in yellow boxes. (D) ILC patients from the TCGA database 
enriched in the KEP-TAM gene signature exhibit higher enrichment in human breast 
cancer cell proliferation signatures. ILC specimens having a significant enrichment for 
the macrophage signatures are visualized in gold boxplots, whereas non-enriched 
specimens are marked in turquoise boxplots. Data were analyzed with t-test, *p < 
0.05. (E-F) I-GIN construction for KEP-TAM-specific (blue cluster) (E) and NeuT-
specific (magenta cluster) (F) genes. Node coloring represents regulatory or 
receiving status obtained from a Bayesian approach and points out highly co-
expressed genes and their known or proposed links to strongest correlated 
neighbors. Candidate genes mentioned in the text are highlighted in yellow boxes. 
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Fig. S6 - Related to Fig. 6. Validation of Kaplan-Meier survival analysis of breast 
cancer model-specific signatures. (A) KEP-TAM, NeuT-TAM, splenic and bone 
marrow macrophage and MTM signatures from both models were computed using 
CIBERSORT and their relative abundance in the ILC specimens was calculated. (B-
G) Kaplan-Meier survival curves of overall TCGA (left, n=125), overall METABRIC 
(n=146) and disease-specific METABRIC (right, n=146) ILC (left subpanel) or TNBC 
(right subpanel) patients. Specimens having a significant enrichment for (B) KEP-
TAM, (C) NeuT-TAM, (D) splenic macrophage, (E-F) random or (G) macrophage 
abundance signatures are visualized in red lines and numbers. The rest patients are 
visualized in green lines and numbers. Z score above 2 (p-value: ≤0.05) marks 
significant enrichment of gene signatures. 


