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(a) (b)

Figure S1: Survival data from TCGA does not replicate clinical trial observations. Kaplan-Meier
curves showing no improvement in (a) OS (p = 0.69, log rank test) or (b) DFS (p = 0.69, log rank test)
in TCGA TNBC patients with >30% TILs as compared to <30% TILs as scored by a pathologist. (a) and
(b) Images generated with R 4.0.2 (https://www.R-project.org) [35].
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Figure S2: Quantification of immune cell infiltrate by CIBERSORT analysis of RNA-Seq gene
expression data from TCGA TNBC cases. The heatmap returned by CIBERSORT shows the quan-
tities of 22 different immune cell types among the 132 TCGA TNBC samples. CIBERSORT assigns a
score of arbitrary units that reflects the absolute proportion of each cell type in a mixture. A higher score
would indicate a higher proportion of that cell type. The far right column indicates the pvalue when 1000
permutations are used instead of 100. Image generated with CIBERSORT (https://cibersort.stanford.edu)
[29]. 2



Table S1: Prognostic Value of Immune Cell Types in TCGA TNBC Patients (Kaplan-Meier log rank test)

Cell Type Cut Off
Low

Cut Off
High

Cut Off
Low

Number
High

Number
OS

pvalue
OS

FDR
DFS

pvalue
DFS
FDR

CD8 T Cells 0.25*sd 0.1011 0.1726 71 40 0.013 0.24 0.077 0.73

CD8 T Cells median 0.0849 0.0849 66 66 0.028 0.14 0.088 0.28

CD8 T Cells mean 0.1369 0.1369 82 50 0.028 0.28 0.176 0.75

CD8 T Cells 0.5*sd 0.0654 0.2084 55 31 0.032 0.36 0.158 0.68

CD8 T Cells quartiles
0.0000,
0.0290,
0.0849

0.0849,
0.1916,
0.6908

33, 33 33, 33 0.094 0.48 0.280 0.54

CD4 Memory
Activated T Cells

0.25*sd 0.0348 0.0646 72 45 0.105 0.45 0.034 0.66

CD4 Memory
Activated T Cells

median 0.0258 0.0258 66 66 0.038 0.14 0.011 0.11

CD4 Memory
Activated T Cells

mean 0.0497 0.0497 78 54 0.270 0.71 0.179 0.75

CD4 Memory
Activated T Cells

0.5*sd 0.0199 0.0794 61 33 0.091 0.37 0.045 0.29

CD4 Memory
Activated T Cells

quartiles
0.0000,
0.0007,
0.0258

0.0258,
0.0789,
0.3078

33, 33 33, 33 0.220 0.48 0.085 0.42

M1 Macrophages 0.25*sd 0.1038 0.1556 60 41 0.210 0.50 0.194 0.74

M1 Macrophages median 0.1109 0.1109 66 66 0.100 0.26 0.165 0.37

M1 Macrophages mean 0.1297 0.1297 76 56 0.053 0.28 0.166 0.75

M1 Macrophages 0.5*sd 0.0779 0.1815 50 27 0.056 0.36 0.032 0.29

M1 Macrophages quartiles
0.0000,
0.0599,
0.1109

0.1109,
0.1760,
0.5524

33, 33 33, 33 0.146 0.48 0.114 0.42

TCGA: The Cancer Genome Atlas; TNBC: triple negative breast cancer; OS: overall survival; DFS: disease free
survival; sd: standard deviation; FDR: false discovery rate; Bold: pvalue < 0.05

Table S2: Survival Rates of TCGA TNBC Patients (Kaplan-Meier)

Years
OS High CD8

T Cells
(0.25*sd)

OS Low CD8
T Cells

(0.25*sd)

DFS High
CD4 Memory
Activated T

Cells
(0.25*sd)

DFS Low
CD4 Memory
Activated T

Cells
(0.25*sd)

OS High
CD8/High

CD4 T Cells
(cluster
analysis)

OS Low
CD8/Low

CD4 T Cells
(cluster
analysis)

5 96.4% 71.9% 85.9% 58.2% 95.5% 73.1%

7 96.4% 71.9% 85.9% 58.2% 95.5% 73.1%

10 96.4% 53.9% 57.3% 58.2% 95.5% 54.8%

TCGA: The Cancer Genome Atlas; TNBC: triple negative breast cancer; OS: overall survival; DFS: disease free
survival; sd: standard deviation
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Table S3: Subtype Classification of TCGA TNBC Samples with Mutation Frequency Differences:
High vs. Low CD8/CD4 T Cells (cluster analysis)

Samples Gene Mutation High or Low Group TNBC Subtypes

TCGA.EW.A3U0, TCGA.D8.A27M,
TCGA.C8.A26X, TCGA.A2.A0CM

PIKFYVE high UNS, UNS, LAR, IM

TCGA.S3.AA10, TCGA.EW.A1PB,
TCGA.GM.A3XL, TCGA.GM.A2DD

LAMB2 high IM, IM, IM, LAR

TCGA.EW.A3U0, TCGA.GM.A3XL,
TCGA.OL.A5D7

PKD1 high UNS, IM, IM

TCGA.AO.A128, TCGA.AR.A0TS,
TCGA.AQ.A04J

CREBBP high IM, BL1, MSL

TCGA.EW.A1PB, TCGA.E2.A1L7,
TCGA.BH.A0RX

RGPD4 high IM, NA, NA

TCGA.D8.A27M, TCGA.OL.A66P,
TCGA.E2.A1B6

IGHV2-70 high UNS, LAR, IM

TCGA.D8.A27M, TCGA.C8.A26X,
TCGA.GM.A2DD

GGA1 high UNS, LAR, LAR

TCGA.D8.A27M, TCGA.E2.A1L7,
TCGA.A2.A0SX

ATP9A high UNS, NA, BL2

TCGA.AO.A128, TCGA.GM.A2DH,
TCGA.AR.A1AQ

ATG2B high IM, UNS, IM

TCGA.AO.A128, TCGA.A2.A04T,
TCGA.AR.A1AQ

ZNF697 high IM, BL1, IM

TCGA.E2.A159, TCGA.EW.A1OV,
TCGA.A2.A04T

SYBU high BL2, UNS, BL1

TCGA.AO.A128, TCGA.EW.A3U0,
TCGA.OL.A66P

RALGAPA2 high IM, UNS, LAR

TCGA.D8.A27M, TCGA.GM.A3XL,
TCGA.LL.A441

PPP1R3F high UNS, IM, MSL

TCGA.E2.A159, TCGA.EW.A1OV,
TCGA.GM.A2DI

HIST1H2BC high BL2, UNS, NA

TCGA: The Cancer Genome Atlas; TNBC: triple negative breast cancer; sd: standard deviation; BL1: basal-like 1;
BL2: basal-like 2; IM: immunomodulatory; M: mesenchymal, MSL: mesenchymal stem-like, LAR: luminal androgen

receptor; UNS: unstable; NA: not applicable
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Table S4: Subtype Classification of TCGA TNBC Samples with Mutation Frequency Differences:
High vs. Low CD8 T Cells (0.25*sd)

Samples Gene Mutation High or Low Group TNBC Subtypes

TCGA.AO.A128, TCGA.GM.A2DH,
TCGA.S3.AA15, TCGA.AR.A1AQ

ATG2B high IM, UNS, MSL, IM

TCGA.D8.A1XK, TCGA.EW.A3U0,
TCGA.D8.A27M, TCGA.BH.A0BG,
TCGA.C8.A26X, TCGA.A2.A0CM

PIKFYVE low
BL1, UNS, UNS, UNS,

LAR, IM

TCGA.BH.A18G, TCGA.D8.A1XK,
TCGA.C8.A26Y, TCGA.A1.A0SO,
TCGA.OL.A5RW, TCGA.D8.A147,
TCGA.BH.A0BL, TCGA.A2.A3XX

GOLGB1 low
UNS, BL1, LAR, UNS,
UNS, BL1, UNS, BL1

TCGA.BH.A18G, TCGA.D8.A1XQ,
TCGA.A1.A0SO, TCGA.AN.A04D,
TCGA.A2.A3XT, TCGA.D8.A27F,

TCGA.A2.A3XY

HUWE1 low
UNS, BL1, UNS, LAR,

NA, M, M

TCGA.S3.AA15, TCGA.A2.A0CM,
TCGA.A2.A0SX

NOTCH3 high MSL, IM, BL2

TCGA.D8.A27M, TCGA.OL.A66P,
TCGA.E2.A1B6

IGHV2-70 high UNS, LAR, IM

TCGA.AO.A128, TCGA.A2.A04T,
TCGA.AR.A1AQ

ZNF697 high IM, BL1, IM

TCGA.C8.A26X, TCGA.A2.A0CM,
TCGA.E2.A14X

TLR3 high LAR, IM, BL1

TCGA.E2.A159, TCGA.EW.A1OV,
TCGA.A2.A04T

SYBU high BL2, UNS, BL1

TCGA.AO.A128, TCGA.E2.A1LH,
TCGA.EW.A1OV

SGIP1 high IM, MSL, UNS

TCGA.AO.A128, TCGA.EW.A3U0,
TCGA.OL.A66P

RALGAPA2 high IM, UNS, LAR

TCGA.D8.A27M, TCGA.GM.A3XL,
TCGA.LL.A441

PPP1R3F high UNS, IM, MSL

TCGA.E2.A1LH, TCGA.GM.A2DH,
TCGA.A2.A04Q

PARP14 high MSL, UNS, IM

TCGA.GM.A2DH, TCGA.OL.A66P,
TCGA.EW.A1P7

LIMCH1 high UNS, LAR, UNS

TCGA.E2.A159, TCGA.EW.A1OV,
TCGA.GM.A2DI

HIST1H2BC high BL2, UNS, NA

TCGA.AO.A128, TCGA.E2.A1LH,
TCGA.E2.A573

HEG1 high IM, MSL, IM

TCGA.S3.AA10, TCGA.BH.A0BG,
TCGA.GM.A2DD

FAM120C high IM, UNS, LAR

TCGA.AO.A128, TCGA.EW.A3U0,
TCGA.AO.A0J6

ETV3L high IM, UNS, IM

TCGA.E2.A1LH, TCGA.GM.A2DD,
TCGA.A2.A0ST

ARHGAP21 high MSL, LAR, NA

TCGA: The Cancer Genome Atlas; TNBC: triple negative breast cancer; sd: standard deviation; BL1: basal-like 1;
BL2: basal-like 2; IM: immunomodulatory; M: mesenchymal, MSL: mesenchymal stem-like, LAR: luminal androgen

receptor; UNS: unstable; NA: not applicable
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(a) (b)

Figure S3: Relationship of CD8 T cells and CD4 memory activated T cells in the two group vs.
cluster analysis for TCGA. (a) In the TCGA two group analysis, samples with high CD8 T cells are
compared to samples with low CD8 T cells regardless of the CD4 memory activated T cell status. (b) In the
TCGA two group analysis, samples with high CD4 memory activated T cells are compared to samples with
low CD4 memory activated T cells regardless of the CD8 T cell status. (a) and (b) In the TCGA cluster
analysis, only samples with both high CD8 T cells and high CD4 memory activated T cells (magenta)
are compared to samples low in both cell types (orange). (a) and (b) Images generated with Microsoft
Powerpoint (Office 365 ProPlus Version 2002) (https://www.microsoft.com).

Table S5: Subtypes of TCGA TNBC Patients

CD8 T Cells
(0.25*sd)

CD8/CD4 T Cells

(cluster analysis)

Characteristic
TNBC

Patients
(n=133)

High CD8
T Cells
(n=40)

Low CD8
T Cells
(n=71)

p fdr

High
CD8/

High CD4
(n=33)

Low CD8/
Low CD4
(n=58)

p fdr

TNBC Subtype 8.4e-10 6.4e-08

BL1
17

(13%)
3

(8%)
12

(17%) 0.16 0.63
3

(9%)
7

(12%) 0.74 1

BL2
11

(8%)
2

(5%)
7

(10%) 0.48 1.00
2

(6%)
6

(10%) 0.71 1

IM
20

(15%)
17

(43%)
1

(1%) 1.2e-07 8.5e-07
14

(42%)
1

(2%) 8.8e-07 6.2e-06

LAR
17

(13%)
3

(8%)
13

(18%) 0.10 0.50
3

(9%)
11

(19%) 0.24 1

M
25

(19%)
0

(0%)
21

(30%) 1.1e-05 6.7e-05
0

(0%)
21

(36%) 1.8e-05 1.1e-04

MSL
11

(8%)
4

(10%)
4

(6%) 0.48 1
3

(9%)
3

(5%) 0.66 1

UNS
23

(17%)
6

(15%)
11

(15%) 1 1
4

(12%)
7

(12%) 1 1

NA
9

(7%)
5

(13%)
2

(3%)
4

(12%)
2

(3%)

TCGA: The Cancer Genome Atlas; TNBC: triple negative breast cancer; p: pvalue; sd: standard deviation; FDR: false
discovery rate; BL1: basal-like 1; BL2: basal-like 2; IM: immunomodulatory; M: mesenchymal, MSL: mesenchymal

stem-like, LAR: luminal androgen receptor; UNS: unstable; NA: not applicable; Bold: pvalue < 0.05
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(a) (b)

Figure S4: Kaplan-Meier curves showing a trend towards improved OS or DFS in TCGA TNBC
patients with high quantities of CD8 T cells or CD4 memory activated T cells in their tumor
sample. (a) Analysis of TCGA TNBC patients with a higher proportion of CD8 T cells in their tumor
(quartiles 3 and 4) show a trend towards improved OS (p = 0.094, FDR = 0.48, log rank test). (b) Analysis
of TCGA TNBC patients with a higher proportion of CD4 memory activated T cells in their tumor sample
(quartiles 3 and 4) show a trend towards improved DFS (p = 0.085, FDR = 0.42, log rank test). (a)
and (b) Cut offs of T cell infiltrate were based on quartiles. (a) and (b) Images generated with R 4.0.2
(https://www.R-project.org) [35].
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Figure S5: Hierarchical clustering of all immune cell quantities in TCGA TNBC samples. TCGA
RNA-Seq gene expression data was analyzed with CIBERSORT to quantify the amount of different immune
cells in the TNBC samples. Hierarchical clustering of these quantities after normalization is shown in
the heatmap. Image generated with R’s (4.0.2) (https://www.R-project.org) [35] gplots package (3.0.4)
(https://CRAN.R-project.org/package=gplots) [36].
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Figure S6: Kaplan-Meier curve demonstrating improvements in OS in TCGA TNBC patients
with high quantities of CD8 T cells and CD4 memory activated T cells in their tumor sample.
TCGA TNBC patients with a higher amount of CD8 T cells and CD4 memory activated T cells in their
tumor (magenta) as compared to samples with a lower amount of both these cell types (orange) have a better
OS (p = 0.037, FDR = 0.11, log rank test) (survival rates high vs. low, 5 year: 95.5% and 73.1%, 10 year:
95.5% and 54.8%). The clusters were identified according to the hierarchical clustering analysis in figure 5.
Image generated with R 4.0.2 (https://www.R-project.org) [35].
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Table S6: Comparison of TCGA and METABRIC TNBC Patients

Characteristic
TCGA TNBC Patients

(n=133)
METABRIC TNBC Patients

(n=199)
p

Mean Age at Pathologic
Diagnosis

54.7 53.9 0.57*

Pathologic Stage 0.09#

I-II
110

(83%)
129

(65%) Y

III-IV
20

(15%)
12

(6%) Y

NA
3

(2%)
58

(29%) N

Menopause 0.05#

Pre
35

(26%)
82

(41%) Y

Post
82

(62%)
117

(59%) Y

NA
16

(12%)
0

(0%) N

Chemotherapy 0.0006#

Yes
103

(77%)
117

(59%) Y

No/NA
30

(23%)
82

(41%) Y

Positive Lymph Node 0.01#

Yes
49

(37%)
100

(50%) Y

No
84

(63%)
96

(48%) Y

NA
0

(0%)
3

(2%) N

TCGA: The Cancer Genome Atlas; METABRIC: Molecular Taxonomy of Breast Cancer International Consortium;
TNBC: triple negative breast cancer; p: pvalue; *: Wilcoxon test; #: Fisher’s exact test; Y: Used in Fisher’s exact test;

N: Not used for Fisher’s exact test; NA: missing data; Bold: pvalue < 0.05
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Figure S7: Quantification of immune cell infiltrate by CIBERSORT analysis of microarray gene
expression data from METABRIC TNBC cases. The heatmap returned by CIBERSORT shows
the quantities of 22 different immune cell types among the 196 METABRIC TNBC samples. CIBER-
SORT assigns a score of arbitrary units that reflects the absolute proportion of each cell type in a mix-
ture. A higher score would indicate a higher proportion of that cell type. The far right column indi-
cates the pvalue when 1000 permutations are used instead of 100. Image generated with CIBERSORT
(https://cibersort.stanford.edu) [29]. 11



(a) (b)

Figure S8: Distribution of the proportion of CD8 T cells or gamma delta T cells across the
METABRIC TNBC cases. A histogram of the quantity of (a) CD8 T cells or (b) gamma delta T cells
present across the different METABRIC TNBC samples was plotted using data generated by CIBERSORT.
CIBERSORT assigns a score of arbitrary units that reflects the absolute proportion of each cell type in a
mixture. A higher score would indicate a higher proportion of that cell type. Vertical lines represent the
cut off (+/- 0.25 * standard deviation) used to create the “high” and “low” groups. (a) and (b) Images
generated with R 4.0.2 (https://www.R-project.org) [35].

Table S7: Prognostic Value of Immune Cell Types in METABRIC TNBC Patients (Kaplan-Meier log rank test)

Cell Type
High vs.
Low Cut

Off

Low Cut
Off

High Cut
Off

Low
Number

High
Number

OS pvalue OS FDR

CD8 T Cells 0.25*sd 0.0613 0.1023 101 65 0.979 0.98

CD8 T Cells median 0.0581 0.0581 98 98 0.673 0.78

CD8 T Cells mean 0.0818 0.0818 118 78 0.773 0.94

CD8 T Cells 0.5*sd 0.0407 0.1228 79 50 0.681 0.97

CD8 T Cells quartiles
0.0000,
0.0175,
0.0581

0.0581,
0.1233,
0.3552

49, 49 49, 49 0.238 0.51

gamma delta T
Cells

0.25*sd 0.0382 0.0662 103 66 0.006 0.12

gamma delta T
Cells

median 0.0362 0.0362 98 98 0.007 0.10

gamma delta T
Cells

mean 0.0522 0.0522 116 80 0.011 0.23

gamma delta T
Cells

0.5*sd 0.0242 0.0801 78 48 0.008 0.13

gamma delta T
Cells

quartiles
0.0000,
0.0035,
0.0362

0.0362,
0.0792,
0.2986

49, 49 49, 49 0.0521 0.16

METABRIC: Molecular Taxonomy of Breast Cancer International Consortium; TNBC: triple negative breast cancer;
OS: overall survival; sd: standard deviation; FDR: false discovery rate; Bold: pvalue < 0.05
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Table S8: Survival Rates of METABRIC TNBC Patients (Kaplan-Meier)

Years
OS High CD8 T Cells

(0.25*sd)
OS Low CD8 T Cells

(0.25*sd)
OS High T Cells

gamma delta (0.25*sd)
OS Low T Cells

gamma delta (0.25*sd)

5 66.2% 63.5% 73.9% 56.6%

7 62.9% 53.9% 72.3% 48.0%

10 55.6% 50.3% 67.3% 42.0%

15 43.9% 47.1% 61.3% 37.6%

20 36.6% 47.1% 58.0% 35.4%

METABRIC: Molecular Taxonomy of Breast Cancer International Consortium; TNBC: triple negative breast cancer;
OS: overall survival; sd: standard deviation

(a) (b)

Figure S9: Kaplan-Meier curves showing a trend towards improved OS in METABRIC TNBC
patients with high quantities of gamma delta T cells in their tumor sample. (a) Analysis of
METABRIC TNBC patients with a higher proportion of CD8 T cells in their tumor (quartiles 3 and 4) do
not have a better OS (p = 0.238, FDR = 0.51, log rank test). (b) Analysis of METABRIC TNBC patients
with a higher proportion of gamma delta T cells in their tumor sample (quartiles 3 and 4) show a trend
towards improved OS (p = 0.052, FDR = 0.16, log rank test). (a) and (b) Cut offs of T cell infiltrate were
based on quartiles. (a) and (b) Images generated with R 4.0.2 (https://www.R-project.org) [35].
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Table S9: Subtypes of METABRIC TNBC Patients

CD8 T Cells
(0.25*sd)

T Cells gamma delta

(0.25*sd)

Characteristic
TNBC

Patients
(n=199)

High CD8
T Cells
(n=65)

Low CD8
T Cells
(n=101)

p fdr

High T
Cells

gamma
delta

(n=66)

Low T
Cells

gamma
delta

(n=103)

p fdr

TNBC Subtype 8.9e-05 0.16

BL1
29

(15%)
7

(11%)
15

(15%) 0.49 1
10

(15%)
15

(15%) 0.65 1

BL2
14

(7%)
4

(6%)
8

(8%) 0.77 1
4

(6%)
9

(9%) 0.38 1

IM
45

(23%)
26

(40%)
9

(9%) 3.3e-06 2.3e-05
17

(26%)
19

(18%) 0.17 1

LAR
18

(9%)
5

(8%)
12

(12%) 0.44 1
8

(12%)
9

(9%) 0.58 1

M
38

(19%)
6

(9%)
31

(31%) 0.0011 0.0065
6

(9%)
27

(26%) 0.0089 0.063

MSL
10

(5%)
4

(6%)
3

(3%) 0.43 1
6

(9%)
4

(4%) 0.34 1

UNS
33

(17%)
10

(15%)
18

(18%) 0.83 1
12

(18%)
15

(15%) 0.42 1

NA
12

(6%)
3

(5%)
5

(5%)
3

(5%)
5

(5%)

METABRIC: Molecular Taxonomy of Breast Cancer International Consortium; TNBC: triple negative breast cancer; p:
pvalue; sd: standard deviation; FDR: false discovery rate; BL1: basal-like 1; BL2: basal-like 2; IM: immunomodulatory;
M: mesenchymal, MSL: mesenchymal stem-like, LAR: luminal androgen receptor; UNS: unstable; NA: not applicable;

Bold: pvalue < 0.05
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