
Supplementary Table 1: Summary of tumor-bearing NIC/ShcAfl/fl transgenic females. 
Mouse Number Parity Number of Litters Number of Tumors 

2749 Multiparous 10 2 (BT1, BT2) 
6262 Multiparous 8 1 
8033 Multiparous 6 1 
8296 Multiparous 5 2 (BT1, BT2) 
9094 Multiparous 9 1 
1474 Multiparous1 0 2 (BT1, BT2) 
5479 Virgin2 0 2 (BT1, BT2) 
5863 Virgin2 0 2 (BT1, BT2) 

1. This female was mated with a male from 8 weeks of age but never had a visible pregnancy.  She 
was nonetheless placed into the multiparous cohort to account for the possibility of a failed 
pregnancy. 

2. These females were never mated with a male and thus are part of the virgin cohort. 
 

 



Supplementary Table 2: Differentially-expressed chemokines and their receptors in NIC/ShcA-null mammary tumors. 

aFold change (log2) from the Agilent array for each individual NIC/ShcAfl/fl tumor relative to a pool of five NIC/ShcA+/+ tumors. 
bAverage fold change for each gene over all eight NIC/ShcAfl/fl tumors. 
cGenes that are differentially regulated, at least two fold, in at least 50% of the NIC/ShcA-null tumors are highlighted 

Genec Chemotactic Gene Function Avg FCb 2749BT1a 2749BT2a 6262a 1474BT1aa 1474BT2a 8296BT1a 8296BT2a 9094a 
Ccl2 monocytes, basophils, memory T cells, dendritic cells 1.7 ± 0.7 1.3 1.5 3.1 1.3 1.4 2.1 2.1 1.0 
Ccl3 polymorphonuclear leukocytes 1.8 ± 1 1.8 1.4 2.6 1.1 0.7 3.8 1.5 1.7 
Ccl5 monocytes, eosinophils, memory T cells, dendritic cells 2.7 ± 2.6 1.3 1.7 1.4 1.4 1.3 1.8 8.9 3.4 
Ccl7 monocytes 1.8 ± 1.3 1.2 1.3 4.9 1.1 1.0 2.1 1.7 0.9 
Ccl8 monocytes, T cells, NK cells, mast cells, eosinophils, basophils 2 ± 1.5 0.9 1.7 5.4 2.4 1.5 1.8 1.7 0.5 

Ccl12 monocytes, eosinophils 1.5 ± .7 1.2 1.0 3.1 1.0 0.8 1.7 1.7 1.1 
Ccl17 T cells 2 ± 1.4 1.0 1.4 2.3 1.2 1.7 5.0 2.9 0.9 

 Ccl19 B cells and T cells 3.9 ± 4.1 1.3 1.8 3.2 2.5 2.4 4.9 13.7 1.6 
Ccl22 monocytes, dendritic cells, NK cells, activated T cells 4.8 ±0 8 3.1 1.2 3.5 3.2 1.4 0.9 24.3 0.4 
Ccl24 resting T cells, eosinophils 1.4 ± 0.9 0.6 0.9 3.0 1.6 0.8 2.4 1.5 0.5 
Ccl25 activated macrophages, dendritic cells 0.9 ± 0.7 0.5 0.4 0.4 0.8 0.8 2.6 1.4 0.6 
Ccl27 memory T cells 0.8 ± 0.2 0.9 0.8 0.8 0.6 0.6 1.2 1.0 0.6 
Cxcl1 neutrophils 0.9 ± 0.6 0.4 1.1 2.1 0.5 0.4 0.9 0.7 1.0 
Cxcl5 neutrophils 0.9 ± 0.9 0.2 0.8 2.8 0.7 0.2 1.2 1.0 0.5 
Cxcl9 NK cells, T cells; IFN�-inducible 5.1 ± 2.8 3.9 5.3 2.3 7.7 6.9 2.6 9.8 2.2 

Cxcl10 NK cells, T cells; IFN�-inducible 4.3 ± 1.6 4.4 6.9 2.4 3.5 2.2 5.0 5.2 4.6 
Cxcl11 activated T cells; IFN�-inducible 3.7 ± 2.7 2.5 9.7 1.9 3.6 1.9 1.3 5.2 3.6 
Cxcl12 endothelial progenitor cells 1.5 ± 0.7 1.5 2.6 2.1 0.7 0.4 1.2 1.8 1.7 
Cxcl13 B cells 7.1 ± 5.9 1.2 3.0 2.2 6.5 4.3 12.3 18.5 8.7 
Cxcl14 monocytes, dendritic cells, NK cells 2.6 ± 1.5 1.6 2.3 5.7 1.9 1.7 2.3 3.8 1.4 
Cxcl15 neutrophils 1.8 ± 1.1 0.9 1.4 2.3 0.8 1.9 1.5 4.2 1.0 
Cxcl16 T cells, NKT cells; IFN�-inducible 1.4 ± 0.6 0.8 1.6 2.7 1.0 0.8 1.3 1.3 1.5 
Cx3cl1 NK and T cells (soluble); endothelial cells (mb bound) 0.5 ± 0.2 0.4 0.7 0.8 0.4 0.5 0.4 0.4 0.6 

Xcl1 T cells 1.0 ± 0.5 1.5 0.6 0.4 1.3 1.1 0.7 1.6 0.7 
Ccr2 Ccl2, Ccl7, Ccl8, Ccl11, Ccl13 and Ccl16 receptor 3.0 ± 2.3 1.5 1.3 4.9 2.5 1.1 7.5 4.0 1.1 
Ccr3 Ccl11, Ccl13, Ccl24, Ccl26 and Ccl28 receptor 1,2 ± 0.3 1.3 1.2 1.8 1.2 0.7 1.2 1.1 1.1 
Ccr4 Ccl17 and Ccl22 receptor 1.4 ± 0.4 1.6 1.1 1.1 1.4 2.2 1.2 1.2 1.2 
Ccr5 Ccl4, Ccl5, Ccl8, Ccl11, Ccl13 and Ccl16 receptor 1.6 ± 0.6 1.2 1.7 2.7 1.4 1.1 2.1 1.6 1.3 
Ccr7 Ccl19 receptor 4.5 ± 6.5 2.2 1.4 4.9 2.0 2.6 0.9 20.1 1.3 
Ccr9 Ccl25 receptor 2.0 ±1.4 1.6 1.2 1.5 1.3 1.2 4.8 3.4 1.0 

Cxcr3 Cxcl9, Cxcl10 and Cxcl11 receptor 2.7 ± 2.1 1.4 1.5 2.2 2.0 1.8 4.1 7.2 1.1 
Cxcr4 Cxcl12 receptor 2.0 ± 0.8 2.0 0.6 1.4 2.4 2.6 2.9 2.4 1.7 
Cxcr6 Cxcl16 receptor 2.8 ± 2.4 1.2 1.2 2.0 2.5 2.2 3.0 8.5 1.3 
Xcr1 Xcl1 receptor 1.5 ± 0.5 1.8 0.9 1.6 1.8 1.2 1.2 2.3 0.8 

Cx3cr1 Cx3cl1 receptor 0.6 ± 0.3 0.4 1.0 1.1 0.5 0.4 0.4 0.4 0.4 



Supplementary Table 3: A 43 gene ShcA-regulated immune signature (SRIS) that is differentially regulated in NIC/ShcAfl/fl mammary tumorsa 

aThe 43 gene SRIS is composed of genes that are differentially expressed in NIC/ShcAfl/fl tumors and are associated with pan T cells (yellow), activated T cells (blue), the Th1/CTL 
response (green) and the Th2/humoral immune response (red). 
bNumber of NIC/ShcAfl/fl tumors in which each gene is differentially expressed by Agilent arrays. 

Mouse Gene Human Gene Entrez ID Gene Function # DE tumorsb Avg. FCc Avg FC (DE)d Avg. P Valuee Ref 
CD247 CD247 NM198053 Zeta chain of the TCR; 6/8 3.1 ± 4.2 3.7 ± 4.7 0.0008 (1) 
CD3e CD3E NM000733 Epsilon subunit of the TCR-CD3 complex Validated by IHCf 2.4 ± 1.6 N/A N/A (2) 
CD4 CD4 NM000616 expressed by Th cells; binds MHC class II 7/8 3 ± 3.8 3.2 ± 4 0.0006 (3) 
CD28 CD28 NM006139 Co-stimulatory molecule in T cells qRT-PCRf 3.5± 4.4 6.9± 6.1 0.001 (4) 
Ctla4 CTLA4 NM005214 T cell co-inhibitory molecule 6/8 3 ± 2.7 3.5 ± 2.8 <0.0001 (4) 

Cxcl11  CXCL11  NM005409 Chemotactic for T cells; induced by IFNγ signaling 7/8 3.7 ± 2.8 4.1 ± 2.8 0.0001 (5) 
Cxcl13 CXCL13 NM006419 Chemotactic for B cells 7/8 7.1 ± 6 7.9 ± 5.8 0.0002 (5) 
Cxcl9 CXCL9 NM002416 Chemotactic for T cells; induced by IFNγ signaling 8/8 5 ± 2.8 5 ± 2.8 0.0005 (5) 
Cxcr3 CXCR3 NM001142797 Receptor for CXCL9, CXCL10 and CXCL11 7/8 2.7 ± 2.1 2.9 ± 2.1 0.005 (5) 
H2-Aa HLA-DQA1 NM002122 MHC class II molecule 8/8 2.5 ± 1.3 2.5 ± 1.3 0.0005 (6) 
IL1b IL1B NM00576 Mediator of the inflammatory immune response 8/8 3.6 ± 3.5 3.6 ± 3.5 <0.0001 (7) 
Itk ITK NM005546 IL2-inducible kinase expressed in T cells 7/8 4.6 ± 7.3 5.1 ± 7.1 0.005 (8) 

Lag3 LAG3 NM002286 MHC class II binding CD4 homologue 6/8 3 ± 2.4 3.5 ± 2.6 0.007 (9) 
Lck LCK NM001042771 T cell specific Src family member 7/8 3.7 ± 3.6 4 ± 3.8 0.002 (10) 

Nfatc2 NFATC2 NM01136021 NFAT family member expressed in B and T cells 7/8 0.4 ± 0.2 0.3 ± 0.1 0.001 (11) 
Ppia PPIA NM021130 cyclosporine A-mediated immunosuppression 8/8 3.5 ± 2.1 3.5 ± 2.1 <0.0001 (12) 
Ptprc PTPRC  NM002838 Hematopoeitic-specific protein tyrosine phosphatase 8/8 1.8 ± 0.9 1.8 ± 0.9 0.004 (13) 

Slamf6 SLAMF6 NM052931 Expressed on NK, B and T cells 7/8 2.1 ± 2.3 2.2 ± 2.5 0.01 (14) 
Slamf7 SLAMF7 NM021181 Expressed on NK, B and T cells 7/8 2.5 ± 1.8 2.6 ± 1.9 0.01 (14) 
Slamf9 SLAMF9 NM033438 Expressed on NK, B and T cells 7/8 1.6 ± 0.5 1.7 ± 0.4 0.007 (14) 
Tcra TCRA NC000014.8 T cell receptor, alpha chain 8/8 4.7 ± 8.1 4.7 ± 8.1 0.004 (15) 

Tnfrsf19l RELT NM032871 Hematopoietic TNFR family member 7/8 1.6 ± 0.9 1.7 ± 1 0.008 (16) 
Tnfrsf7 CD27 NM001242 TNFR family member required for T cell immunity 6/8 2.5 ± 2.5 3 ± 2.7 0.003 (17) 
Vtcn1 VTCN1 NM024626 Co-stimulatory molecule on APCs 7/8 2.1 ± 1.4 2.2 ± 1.4 0.01 (18) 
Atrn ATRN NM139322 Cytokine/receptor interactions in activated T cells 8/8 1.4 ± 0.4 1.4 ± 0.4 0.003 (19) 

CD69 CD69 NM001781 Induced in T cells following antigen activation 6/8 2.4 ± 2.2 2.8 ± 2.5 0.0005 (20) 
Icos ICOS NM012092 Induced in T cells following antigen activation 8/8 3.8 ± 4.8 3.8 ± 4.8 0.003 (21) 
IL7r IL7R NM002185 Blocks apoptosis of antigen-activated T cells 6/8 3.6 ± 2.8 4.3 ± 2.8 0.01 (22) 
B2m B2M NM004048 Beta chain of MHC class I molecules 7/8 3.1 ± 1.8 3.3 ± 1.7 0.007 (23) 

CD8b1 CD8B NM172099 expressed by CTLs; binds MHC class I 6/8 3.1 ± 4.4 3.8 ± 4.9 0.01 (3) 
Gzmb GZMB NM004131 Serine protease expressed by CTL and NK cells 7/8 0.6 ± 0.2 0.6 ± 0.2 0.004 (24) 
Ifng IFNG NM000619 Th1 cytokine 8/8 2 ± 1 2 ± 1 0.007 (25) 
Il12b  IL12B NM002187 Cytokine that sustains a Th1 response 6/8 1.9 ± 0.7 2.1 ± 0.7 0.002 (26) 
Lilrb3 LILRB3 NM001081450 Binds MHC class I; inhibits immune response  6/8 1.9 ± 1.4 2.2 ± 1.5 0.002 (27) 
Tia1 TIA1 NM022037 Nucleolytic activity against CTL target cells 8/8 0.8 ± 1.5 0.8 ± 1.5 0.0007 (28) 

CD72 CD72 NM001782 Regulates B cell signaling 7/8 2 ± 0.6 2.1 ± 0.5 0.01 (29) 
Igh-4 IGHG1 NC000014.8 Ig heavy chain constant gamma 1 region 8/8 7.4 ± 4.9 7.4 ± 4.9 0.005 (30) 
Igh-6 IGHM NC000014.8 Ig heavy chain constant mu region 8/8 2.8 ± 2.9 2.8 ± 2.9 0.001 (30) 
Igh-1a IGHG2 NC000014.8 Ig heavy chain constant gamma 2 region qRT-PCRf 1.9 ± 0.8 2.5 ± 0.7 0.008 (30) 

IgJ IGJ NC000004.11 Linker protein Ig alpha and mu polypeptides 8/8 13.8 ± 11.7 13.8 ± 11.7 <0.0001 (31) 
IL4 IL4 NM00589 Important for Th2 cell differentiation  7/8 1.7 ± 0.5 1.6 ± 0.5 0.002 (32) 
C1s C1S NM001734 Serine protease; initiates complement cascade 7/8 2 ± 1 2.3 ± 1.3 0.01 (33) 
C3 C3 NM000064 Activation of the complement system 7/8 3 ± 2.2 3.3 ± 2.1 0.0008 (33) 



cAverage fold change (log2 values) on Agilent arrays over all 8 individual NIC/ShcAfl/fl tumors relative to a pool of 5 NIC/ShcA+/+ tumors. 
dAverage fold change (log2 values) on Agilent arrays NIC/ShcAfl/fl tumors that are differentially expressed (p≤0.01) relative to a pool of 5 NIC/ShcA+/+ tumors. 
eAverage p value in NIC/ShcAfl/fl tumors in which the gene is differentially expressed. 
fThree genes were not differentially expressed in 6/8 of of NIC/ShcAfl/fl tumors based on Agilent arrays but validated as being differentially expressed by qRT-PCR or IHC analyses 
and thus are included within the SRIS. 
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Variable Hazard Ratio Standard Error P-Value
Grade II 1.732 0.287 0.056
Grade III 2.617 0.392 0.014*
LN +ve 1.717 0.246 0.028*
Her2+ 2.505 0.530 0.083
ER+ 0.853 0.531 0.76

SRIS-Low 0.751 0.386 0.46
Grade II 1.999 0.328 0.034*
Grade III 2.556 0.339 0.0056**
LN +ve 1.893 0.187 0.0007**
Her2+ 0.979 0.601 0.97
ER+ 0.524 0.394 0.1

SRIS-Low 1.394 0.284 0.24
Grade II 2.075 0.463 0.12
Grade III 1.917 0.621 0.29
LN +ve 2.252 0.361 0.025*
Her2+ 0.541 0.643 0.34
ER+ 0.430 0.417 0.043*

SRIS-Low 2.246 0.647 0.21
Grade II 1.627 1.007 0.31
Grade III 1.609 0.979 0.33
LN +ve 1.240 1.017 0.31
Her2+ 1.043 0.180 0.86
ER+ 0.768 -1.184 0.24

SRIS-Low 2.088 3.068 0.002**
Grade II 1.044 0.614 0.94
Grade III 1.000 0.599 1.0
LN +ve 1.373 0.205 0.12
Her2+ 0.515 0.460 0.15
ER+ 0.840 0.209 0.4

SRIS-Low 2.551 0.210 0.000009**
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Supplementary Table 4: The SRIS functions as an independent prognostic marker within the HER2 and basal subtypes 
among 12 publically available datasets.

*p<0.05 **p<0.01



Supplementary Table 5: Published datasets used to interrogate the relationship between expression of the SRIS and patient outcome.

Dataset Luminal Aa Luminal Ba Normala HER2a Basala Totala Reference.

Anders 16 21 10 9 22 78 (1)
Bild 26 35 21 37 39 158 (2)
Chin 28 31 10 20 29 118 (3)

Desmedt 59 46 18 28 47 198 (4)
Ivshina 66 61 35 38 49 249 (5)

Loi 98 111 66 48 91 414 (6)
Van de Vijver 97 66 18 56 58 295 (7)

Parker 53 54 18 34 66 225 (8)
Pawitan 35 34 32 29 29 159 (9)
Schmidt 63 34 35 30 38 200 (10)
Sotiriou 16 32 19 13 21 101 (11)
Wang 72 72 29 48 65 286 (12)

629 597 311 390 554 2481
aTotal number of patients classified within each group
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Supplementary Table 6:  Primer sequences and conditions used for quantitative real-time polymerase chain reactions. 

Gene Forward Primer Sequence Reverse Primer Sequence Input RNA (ng) Detection Temp (°C) 
CD28 GTTTTCACTTGCCAGCACAT ACCCCAAACACCAACTTAGC 25 72 

CXCR3 ATGCCTTTGTGGGAGTGAAG AGGAGGCCTCAGTTGTCTCA 25 80 
GAPDH CATCAAGAAGGTGGTGAAGC GGGAGTTGCTGTTGAAGTCG 25 77 

ICOS ACAGGGCACCTGACTTGATT GGGTCTTCCTTAAGAAGGGG 25 72 
IgHM GGATTGGACGGGTTTATCCT TAGACCGCAGAGTCCTCGAT 40 78 
IgHG1 CGACACCCCCATCTGTCTAT GACAGGGATCCAGAGTTCCA 40 77 

IgHG2a CACCTAACCTCTTGGGTGGA CCACGTTGTTCACAAACCAG 40 79 
IgJ CCCTTTGAACAACAGGGAGA AGGTCTCAGGAACACCATCG 25 77 

ShcA TTGTCAATAAGCCCACACGA TCCGGGTATTGAAGTCAAGG 25 78 
ShcB AGATCCTGAAGCCACGAGAA GAGGCTTGACCCTGACTCTG 50 80 
ShcC AGCAACCAGTGGAGAGGAAA CCCATTTCCATAGGCTGAGA 25 80 
ShcD CATTGAAGCCTGGCATTTTT GATGGAGGAAAAGCAATGGA 12.5 72 
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