
© Translational Cancer Research. All rights reserved.   https://dx.doi.org/ 10.21037/tcr-21-1248

Supplementary

Fi
gu

re
 S

1 
C

el
l s

co
re

 d
iff

er
en

ce
 b

et
w

ee
n 

br
ea

st
 c

an
ce

r 
tis

su
es

 a
nd

 a
dj

ac
en

t n
or

m
al

 ti
ss

ue
s 

in
 T

C
G

A
 c

oh
or

t. 
R

ed
: b

re
as

t c
an

ce
r 

tis
su

es
; g

re
en

: a
dj

ac
en

t n
or

m
al

 ti
ss

ue
s.

 a
D

C
, a

ct
iv

at
ed

 d
en

dr
iti

c 
ce

ll;
 c

D
C

, c
on

ve
nt

io
na

l 
de

nd
ri

tic
 c

el
l; 

C
L

P,
 c

om
m

on
 ly

m
ph

oi
d 

pr
og

en
ito

r;
 C

M
P,

 c
om

m
on

 m
ye

lo
id

 p
ro

ge
ni

to
r;

 D
C

, d
en

dr
iti

c 
ce

ll;
 G

M
P,

 g
ra

nu
lo

cy
te

-m
ac

ro
ph

ag
e 

pr
og

en
ito

r;
 H

SC
, h

em
at

op
oi

et
ic

 s
te

m
 c

el
l; 

iD
C

, i
m

m
at

ur
e 

de
nd

ri
tic

 c
el

l; 
M

E
P,

 m
eg

ak
ar

yo
cy

te
-e

ry
th

ro
id

 p
ro

ge
ni

to
r;

 M
P

P,
 m

ul
tip

ot
en

t r
og

en
ito

r;
 M

SC
, m

es
en

ch
ym

al
 s

te
m

 c
el

l; 
N

K
T

, n
at

ur
al

 k
ill

er
 T

 c
el

l; 
pD

C
, p

la
sm

ac
yt

oi
d 

de
nd

ri
tic

 c
el

l; 
T

C
G

A
, T

he
 C

an
ce

r 
G

en
om

e 
A

tla
s.



© Translational Cancer Research. All rights reserved.   https://dx.doi.org/ 10.21037/tcr-21-1248

A B

Figure S2 High cDC score is associated with a better overall survival. (A) METABRIC (HR =0.65; 95% CI: 0.58–0.73; P<0.001); (B) 
GSE96058 (HR =0.70, 95% CI: 0.57–0.87; P<0.001). cDC, conventional dendritic cell; CI, confidence interval; HR, hazard ratio.

A B

C D

Figure S3 cDC score is inversely correlated with the expression level of HER2. (A) Distribution of cDC score according to HER2 status 
in TCGA; (B) distribution of cDC score according to HER2 status in METABRIC; (C) Spearman’s correlation analysis between cDC 
score and expression level of HER2 in TCGA; (D) Spearman’s correlation analysis between cDC score and expression level of HER2 in 
METABRIC. cDC, conventional dendritic cell; TCGA, The Cancer Genome Atlas.
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Figure S4 Gene set enrichment analysis (GSEA) with Hallmarks gene sets for which highly enriched in the high cDC tumors compared to 
low tumors in the TCGA. cDC, conventional dendritic cell; TCGA, The Cancer Genome Atlas.
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Table S1 Characteristics of breast cancer patients

Characteristic All (n=1,056) Training set (n=528) Test set (n=528) P value

Age, years, mean ± SD 58.05±12.93 58.15±13.13 57.94±12.74 0.781

Age, n (%)

≤65 years 759 (71.88) 375 (71.02) 384 (72.73) 0.538 

>65 years 297 (28.12) 153 (28.98) 144 (27.27)

Race, n (%)

White 736 (69.70) 373 (70.64) 363 (8.75) 0.503 

Others 320 (30.30) 155 (29.36) 165 (31.25)

Stage, n (%)

I 181 (17.50) 94 (18.18) 87 (16.83) 0.513 

II 597 (57.74) 289 (55.90) 308 (59.57)

III 237 (22.92) 126 (24.37) 111 (21.47)

IV 19 (1.84) 8 (1.55) 11 (2.13)

Tumor size, n (%)

T1 278 (26.40) 141 (26.76) 137 (26.05) 0.137

T2 606 (57.55) 290 (55.03) 316 (60.08)

T3 132 (12.54) 72 (13.66) 60 (11.41)

T4 37 (3.51) 44 (4.55) 13 (2.47)

Node status, n (%)

N0 498 (47.93) 262 (50.38) 236 (45.47) 0.070

N1 350 (33.69) 165 (31.73) 185 (35.65)

N2 119 (11.45) 65 (12.50) 54 (10.40)

N3 72 (6.93) 28 (5.38) 44 (8.48)

Metastases, n (%)

M0 873 (97.65) 436 (98.20) 437 (97.11) 0.283

M1 21 (2.34) 8 (1.80) 13 (2.89)

Status, n (%)

Alive 908 (85.98) 457 (86.55) 451 (85.41) 0.595

Death 148 (14.02) 71 (13.45) 77 (15.58)

Survival time (days), mean ± SD 1,259.53±1,193.34 1,237.46±1,239.282 1,281.60±1,146.32 0.548

SD, standard deviation.
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Table S3 Survival analysis with the key genes associated with high 
cDC score in gene set enrichment analysis

Genes P HR (95% CI)

PDP1 0.000 1.969 (1.403–2.763)

RAC2 0.000 0.531 (0.380–0.741)

CEBPD 0.000 0.533 (0.382–0.744)

IL2 0.000 0.557 (0.401–0.774)

SPOCK2 0.001 0.579 (0.416–0.805)

CD3E 0.001 0.577 (0.414–0.804)

DEF6 0.001 0.576 (0.412–0.804)

CD3D 0.001 0.577 (0.413–0.805)

APOBEC3G 0.001 0.585 (0.421–0.812)

CD247 0.002 0.587 (0.421–0.819)

APOBEC3F 0.002 0.593 (0.426–0.825)

IL27RA 0.002 0.595 (0.428–0.826)

HLA-DRA 0.002 0.596 (0.428–0.831)

EGR3 0.002 0.601 (0.434–0.834)

BTG1 0.002 0.602 (0.435–0.834)

UBA7 0.002 0.595 (0.426–0.832)

TRAT1 0.002 0.599 (0.430–0.835)

IFNG 0.003 0.601 (0.432–0.836)

ITIH1 0.003 0.604 (0.435–0.838)

TNIP1 0.003 0.602 (0.433–0.838)

FLT3LG 0.003 0.600 (0.430–0.838)

TAPBP 0.003 0.608 (0.438–0.844)

PSME2 0.003 0.607 (0.437–0.845)

STAT4 0.003 0.606 (0.433–0.846)

CXCL1 0.003 0.613 (0.443–0.850)

GZMA 0.003 0.609 (0.438–0.849)

IL12B 0.004 0.613 (0.442–0.852)

IRF2 0.004 0.618 (0.446–0.854)

CD40LG 0.004 0.612 (0.439–0.854)

CD79A 0.004 0.618 (0.445–0.858)

PSMB8 0.004 0.621 (0.447–0.862)

CD96 0.005 0.619 (0.444–0.863)

FASLG 0.005 0.620 (0.444–0.865)

NFKBIA 0.005 0.628 (0.453–0.872)

MAP4K1 0.005 0.625 (0.448–0.871)

IGF2R 0.006 1.594 (1.145–2.218)

CD2 0.006 0.628 (0.451–0.874)

CD48 0.006 0.628 (0.451–0.875)

GSTO1 0.006 0.630 (0.453–0.876)

TGFBR1 0.006 1.580 (1.138–2.194)

HLA-DQA1 0.007 0.638 (0.459–0.887)

LAMB3 0.007 0.638 (0.458–0.887)

RPS6KA1 0.008 0.639 (0.460–0.887)

RUNX1 0.008 0.639 (0.460–0.888)

CD8B 0.008 0.638 (0.458–0.888)

Table S3 (continued)

Table S3 (continued)

Genes P HR (95% CI)

HLA-DOB 0.008 0.642 (0.463–0.889)

SOCS3 0.008 0.643 (0.464–0.890)

CXCL3 0.008 0.644 (0.465–0.893)

IL18RAP 0.008 0.638 (0.458–0.891)

CD74 0.009 0.645 (0.465–0.895)

WLS 0.009 0.646 (0.466–0.895)

CCR7 0.009 0.644 (0.463–0.895)

CST7 0.009 0.645 (0.464–0.897)

CAB39 0.009 1.561 (1.117–2.181)

PLAC8 0.009 0.647 (0.466–0.898)

SELL 0.009 0.648 (0.468–0.899)

CCL19 0.010 0.652 (0.470–0.903)

BIRC3 0.011 0.653 (0.471–0.906)

NFKBIE 0.011 0.653 (0.470–0.906)

CAMK4 0.011 0.651 (0.468–0.906)

CXCL2 0.011 0.655 (0.473–0.908)

HLA-DMA 0.011 0.655 (0.471–0.909)

CXCL9 0.012 0.654 (0.470–0.909)

SOCS1 0.013 0.659 (0.475–0.914)

PDLIM4 0.013 0.661 (0.477–0.916)

IL7 0.013 0.660 (0.475–0.916)

CD3G 0.013 0.659 (0.473–0.917)

EMP3 0.013 0.661 (0.476–0.918)

IRF1 0.014 0.665 (0.480–0.922)

ERRFI1 0.015 0.667 (0.482–0.924)

GBP2 0.016 0.668 (0.481–0.927)

IL2RB 0.016 0.667 (0.480–0.928)

WAS 0.017 0.668 (0.481–0.929)

TP63 0.017 0.672 (0.486–0.931)

SFRP1 0.017 0.673 (0.487–0.931)

IL2RG 0.017 0.670 (0.482–0.930)

ITK 0.019 0.674 (0.485–0.937)

LTF 0.019 0.678 (0.489–0.938)

CD8A 0.020 0.676 (0.486–0.941)

C1S 0.022 0.680 (0.489–0.945)

DST 0.022 0.682 (0.492–0.947)

IKZF1 0.022 0.680 (0.488–0.947)

DENND5A 0.022 0.684 (0.494–0.948)

PRF1 0.023 0.680 (0.488–0.948)

GPR18 0.023 0.685 (0.494–0.949)

CCNL1 0.023 0.685 (0.495–0.950)

CLCA2 0.024 0.685 (0.494–0.951)

NT5E 0.024 1.457 (1.051–2.019)

TACR1 0.024 0.689 (0.498–0.953)

OSMR 0.026 0.690 (0.499–0.956)

DGKA 0.026 0.690 (0.497–0.957)

Table S3 (continued)
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Table S3 (continued)

Genes P HR (95% CI)

IL18 0.027 0.691 (0.498–0.958)

CD83 0.027 0.691 (0.498–0.959)

L3MBTL4 0.028 0.693 (0.500–0.961)

LTA4H 0.028 0.695 (0.502–0.962)

PIK3CD 0.030 0.696 (0.502–0.965)

ISG20 0.030 0.695 (0.500–0.965)

EOMES 0.030 0.693 (0.498–0.966)

IL7R 0.031 0.695 (0.499–0.967)

SIT1 0.032 0.698 (0.503–0.970)

GSN 0.032 0.696 (0.499–0.970)

ITGB4 0.033 0.700 (0.504–0.971)

ZAP70 0.033 0.700 (0.504–0.972)

FBLN5 0.034 0.702 (0.507–0.973)

HLA–DRB1 0.034 0.699 (0.503–0.973)

PTAFR 0.034 0.700 (0.503–0.974)

CD37 0.035 0.700 (0.503–0.975)

IL16 0.035 0.701 (0.503–0.976)

NCF4 0.036 0.704 (0.507–0.977)

CXCR3 0.036 0.704 (0.507–0.978)

EIF4E3 0.037 0.709 (0.512–0.980)

GP1BA 0.037 0.703 (0.504–0.979)

CLDN11 0.039 0.710 (0.513–0.982)

STAT5A 0.039 0.709 (0.512–0.982)

XCL1 0.039 0.709 (0.512–0.982)

MAFF 0.039 0.711 (0.514–0.983)

IFNAR1 0.039 1.412 (1.017–1.959)

MKNK1 0.040 0.708 (0.509–0.984)

CCL5 0.040 0.710 (0.512–0.985)

NEDD9 0.041 0.712 (0.514–0.986)

LAMP3 0.042 0.714 (0.516–0.988)

CCR5 0.042 0.710 (0.511–0.988)

AHR 0.042 0.714 (0.516–0.989)

GNAI2 0.043 0.714 (0.515–0.989)

ITGAL 0.043 0.713 (0.514–0.990)

BCL10 0.044 0.716 (0.518–0.990)

PLPP3 0.044 0.714 (0.515–0.991)

ICAM1 0.044 0.715 (0.516–0.991)

CTSO 0.046 0.715 (0.514–0.994)

GPR183 0.046 0.714 (0.513–0.995)

LCP1 0.047 0.720 (0.520–0.996)

KLRK1 0.048 0.718 (0.518–0.996)

IL10 0.048 1.394 (1.002–1.938)

LAT2 0.049 0.718 (0.516–0.999)

GZMB 0.049 0.719 (0.517–0.999)

cDC, conventional dendritic cell; HR, hazard ratio; CI, 
confidence interval.
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Table S4 Spearman’s correlation analysis between IL-2 and cells

Cell type P value* R

CD8+ Tcm 9.65E-106 0.599 

aDC 9.75E-105 0.596 

DC 4.04E-78 0.527 

cDC 8.65E-78 0.526 

CD8+ T-cells 3.29E-66 0.490 

CD4+ memory T-cells 1.49E-44 0.408 

CD4+ Tem 3.09E-42 0.398 

B-cells 5.24E-37 0.373 

Megakaryocytes 1.99E-35 0.366 

CD4+ naive T-cells 5.46E-35 0.363 

CD8+ naive T-cells 3.13E-29 0.332 

Class-switched memory B-cells 5.30E-29 0.331 

Stroma score 3.20E-27 0.321 

Tregs 4.75E-25 0.308 

Macrophages M1 7.49E-25 0.306 

Fibroblasts 3.28E-22 0.289 

iDC 2.70E-20 0.276 

Adipocytes 2.95E-20 0.276 

CD4+ T-cells 3.05E-20 0.276 

Mesangial cells 5.71E-20 0.274 

Endothelial cells 1.65E-18 0.263 

Memory B-cells 3.04E-18 0.261 

pDC 1.94E-17 0.255 

HSC 2.62E-17 0.254 

ly Endothelial cells 3.28E-17 0.253 

mv Endothelial cells 5.23E-16 0.243 

Macrophages 6.96E-15 0.234 

CD8+ Tem 7.64E-15 0.234 

Monocytes 9.99E-12 0.205 

Tgd cells 1.26E-10 0.194 

Macrophages M2 1.75E-10 0.193 

naive B-cells 3.55E-10 0.190 

Chondrocytes 8.00E-10 0.186 

Plasma cells 7.14E-09 0.175 

Astrocytes 1.07E-07 0.161 

Basophils 6.28E-05 0.122 

Th2 cells 7.39E-05 0.120 

Keratinocytes 3.79E-04 0.108 

Sebocytes 4.53E-04 0.107 

Melanocytes 7.04E-04 0.103 

GMP 1.14E-02 0.077 

MEP 1.31E-03 −0.098 

MSC 1.68E-04 −0.114 

Th1 cells 1.11E-05 −0.133 

Table S4 (continued)

Table S4 (continued)

Cell type P value* R

Smooth muscle 1.38E-11 −0.204 

CLP 1.22E-16 −0.249 

Myocytes 5.38E-23 −0.294 

Neurons 1.96E-25 −0.310 

Osteoblast 5.08E-41 −0.392 

*, only cells with a P value <0.05 are listed. aDC, activated 
dendritic cell; cDC, conventional dendritic cell; CLP, common 
lymphoid progenitor; DC, dendritic cell; GMP, granulocyte-
macrophage progenitor; HSC, hematopoietic stem cell; 
iDC, immature dendritic cell; MEP, megakaryocyte-erythroid 
progenitor; MSC, mesenchymal stem cell; pDC, plasmacytoid 
dendritic cell.


