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Comparison of Ing-term prognosis and molecular characteristics
between early breast cancer with zero HER-2 expression and low
HER-2 expression
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Abstract Background and Aims: Novel anti-human epidermal growth factor receptor 2 antibody-drug
conjugates (ADCs) have provided new treatment options for breast cancer patients, including those with
low HER-2 expression. However, the differences in clinicopathologic characteristics, molecular features,
and prognosis between breast cancer patients with low HER-2 expression and those with zero HER-2
expression are still unclear. Therefore, this study was conducted to compare the survival prognosis,
clinicopathologic characteristics, and molecular features of breast cancer patients with low HER-2
expression and zero HER-2 expression, in order to further elucidate the molecular characteristics of low
HER-2 expression breast cancer and to more accurately identify the population that may benefit from
ADC drugs.

Methods: The data of 1 245 patients with stage I-IIl early primary invasive breast cancer who
underwent surgical treatment in Xiangya Hospital of Central South University from January 2011 to
December 2015 were retrospectively analyzed. The differences in clinicopathologic characteristics
among patients with different levels of HER-2 expression (zero expression, low expression,
overexpression) were compared. The differences in overall survival (OS) and disease-free survival (DFS)
were analyzed, and independent prognostic factors were identified. Molecular characteristics and
immune microenvironment differences between low HER-2 expression and zero HER-2 expression
breast cancer patients were compared using data from the TCGA database.

Results: Among the 1 245 patients, 395 (31.73%) had zero HER-2 expression, 562 (45.14%) had low
HER-2 expression, and 288 (23.13%) had HER-2 overexpression. Compared to patients with zero HER-2
expression, those with low HER-2 expression had higher lymph node stage, a higher proportion of
hormone receptor (HR) positivity, more axillary lymph node metastases, and lower Ki-67 level (all P<
0.05). Survival analysis showed that both OS and DFS were significantly lower in patients with HER-2
overexpression compared to those with zero HER-2 expression and low HER-2 expression (all P<0.05);
there were no significant differences in OS and DFS between zero HER-2 expression and low HER-2
expression patients, either overall or stratified by lymph node status or HR status (all P>0.05).
Multivariate Cox risk model results indicated that age and axillary lymph node metastasis were
independent risk factors for OS, while age, ER status, HER-2 expression level, and axillary lymph node
metastasis were independent risk factors for DFS (all P<0.05). In terms of molecular characteristics,
there were no significant differences in molecular mutation burden between low HER-2 expression and
zero HER-2 expression breast cancer, but there were some differences in immune infiltration, with zero
HER-2 expression breast cancer exhibiting a more active anti-tumor immune response.

Conclusion: There are certain differences in the pathological characteristics of low HER-2 expression
and zero HER-2 expression breast cancer, but the prognostic outcomes are similar. The molecular

characteristics of low HER-2 expression breast cancer are heterogeneous, but do not show significant
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specificity compared to HER-2 0 expression breast cancer. Therefore, the results of this study do not
support the classification of low HER-2 expression as a new molecular subtype of breast cancer.

Key words Breast Neoplasms; ErbB Receptors; Prognosis; Immunoconjugates
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FUMR I AR A M e DL R, Ak
A K7 2Z & 2 (human epidermal growth factor
receptor 2, HER-2) & | o (9 32 2 9K 3 Bt K AR
PR L= U P 177 N S 1/ B U N SR L R
(immunohistochemistry , IHC) #1722 )¢ B i 4 3¢
(fluorescence in situ hybridization, FISH) B A K
HER-2 4K %%, ¥ HER-2 THC 3+ 5% THC 2+ H. FISH 3"
€ O HER-2 B, Bf HER-2 THC 0, +8( 2+ H
FISH R4 38 19 L g 9 & S HER-2 B PEY . HER-2
FH P 2L B s AR o LR Y 159%~20% , K 2t
HER-2 iG 7 1 HER-2 PH M 2L AR08 . g 4= 28t
il J5 2200 R4 BT HER-2 K 4> T8 s ek . /h
Gy I 2 TR U T 4 ) 57) (tyrosine kinase inhibitors ,
TKD) DL M ft 1k 25 ¥ 18 B 9
conjugate, ADC) 5§ 245 ¥ 1 BT 37 ik AR b 3 ol % T
HER-2 FHPEZL I 9 3 SR A%, (H& HER-2 FI P 2L
WR%EE, G145 HER-2 0 &3k (& X A THC 0) FlHER-2
RF ik (F X4 HC+H 2+ H FISH 1), #B Gk
M A% 48 19§t HER-2 34 97 1 3K 257, DESTINY-
Breast 04 Y AF IR 45 R, 5 B IM £ Ab T Jr £ AH
e, T-DXD I 3 4k K 2837 1 HER-2 {I% 3% 5 W 401 ZL
e A B EAE (overall survival, OS) A1k JE 4=
1% (progression-free survival, PFS), HER-2 fik 3 ik
SR PR B A R &S, 4k, H AT HER-2 ik %
K Fl HER-2 0 3¢ 35 ZL W g 22 18] (9 16 DR BRARRAE .
TFHRRIE WG 22 5 M RN B, (EAS I — 2B T

A 5 [0 B0 43 A e R R A N RE IS e 28 TR
TR IT I T~ LI 70 i 4 9 i i 2L Mt i 2B S 7 %
BE, 4T LA HER-2 ik 3 35 F HER-2 0 & 3k 3L o
FB B G TR s B A R AE K W WG 22 5%, Jf
2 i TCGA % ¥% F&F 43 #7 I 3¢ HER-2 {Ik 3% i5 I
HER-2 0 3k FL I B85 1 40 1Rk B A g Gl B 85
25, BAE#E— 48 8 HER-2 % 26 3k 3L 8 19 2>
THRHAE, TN ADC 259367 R 22 5 1 B A
S HEORE WEBEBE ADC 253k 25 AN HE, BOREMER 2 2
i T 25 LA

(antibody-drug

1 #ABEHFE

1.1 ANAER

AW ST YA 2011 4 1 H —20154F 12 H [ 1 3
KAHHE 22 B 12368 1 4 F AR 97 19 I~ B 40 Jis %
P P LR g R I PR B BEORE AR TR
2 (1) WAE BS BE B2 52 T ARG IT 09 J5 K 1 12 1 1 2L
Bde s (2) HER-2GIRZE W Hf, # HER-2 H 2+, A
FISH £ I 25 5 5 (3) Il PR s B 5% 8 K B U7 15 B 58
# MRIRNABRE, SN A1 245 BB . AR T
€ A 1B I SY R A v R R R R B A
PR 5323 0 il 2 040 BRAF AR E . H AT JC 4R B
N RSB RS R T, BB B
B A% W) 2 B9 LK o m R A S8 B SO R
202211708 .
1.2 IR & RIS

W B R A AR S R PR P R, AL AR AR
W B . BMIL IR TNM Z0 30 | G B 20 4~ 2
Koy 9. MEPLE Z K (estrogen receptor, ER) . 4%
B E Z 1K (progesterone receptor, PR) . HER-2 % ik
R Ki-67 RIBAKF . - For AL R EE R
BEEAE B . ABFSE T HER-2 S5 W) K6 I A o 2 AR 4
2007 4F 36 [ G R M9 22 2398 B L K A 4
(ASCO/CAP) & A ()48 BY1IF T 2013 4F 5 351" oy iff
FE M, ZJ5 HER-2 AR MR 5 2018 4 ASCO/CAP #§
R UM A THC /sl FISH I 2 647 o Forp HER-2
it 3k O THC 4 3+ 8% THC 2+ H FISH FH #: ,
HER-2 £ % 35 & X N IHC N 1+, 2+ H FISH B %,
HER-2 0 %% 35 & X N THC 0, ER. PR FHM: A &
MK THC 45 5 7 ER . PR 235 19 41 J LE B > 19",
# £ Z K (hormone receptor, HR) PFHEE X A ER
¢ PR FHPE, HR BIPEE o ER BIE H PR B2,
Ki-67 7KV-LL 14% SR 53 3 i 73 R Ki-67 i 3R35 - (<14%)
MIKi-67 £k (>14%) ",
1.3 BEGEWEIER

Wk RAE L UE S O AU A N R B
ML 1 R AT BT, BE U7 AR L B[] 2 2022 4R
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121, s, B2, 5. 104FE1 IR L I HER-2 1 £ i5 B #  (81.7% vs. 55.9%, P<0.001) ;
1 (disease-free survival, DFS) . 0S. DFS%E X N F HER-2 Ik ik 53 PR FH: HL il 8 67.4%, W B & T
RZHE I EREREBRSIET-FEEZ HER-2 0 %3k (67.4% vs. 57.7%, P=0.003) F1HER-2
H il . 08 & oA TR Z H 2 AT A J5t K 5] Rk EBH (674% vs. 35.1%, P<0.001)., HER-21K
FE TS5 B ] FIKBHHKi-67 (>14) BB 51.1%, BB AK
1.4 TCGAHUBREHIES A IE T HER-2 0 £ B # (51.1% vs. 58.2%, P=0.029)

i if TCGA biolinks 1. H 15 %] TCGA-BRCA 1Y %8 A HER-2 i3 £k #E (51.1% vs. 70.8% , P<0.001) .

A% maf 40 %, 38 i oddsratio PR AL 3 B 7E P4 4 5] AH 4F
HE A Y 5 A8 R B A2 R AR g A B UE . TCGA-
BRCA 1) % % 1 43 J5 B4 M\ TIMER2.0 (timer. cistrome.
org) H#E T #HARMN, EHEH P CIBERSOFTx (https:
/lcibersortx.stanford.edu ) 5315 15 2| (4 22 24 42 5 40 g
f9 SV o B AT 2E— AP T R 2 M . TCGA K dis
JE i HER-2 i3 %35 . HER-2 {§ %A fil HER-2 0 £ ik
SRS Z AT WE IR E LY .

1.5 SGitFaE

K JH SPSS 25.0 M4t T Ak A o TH RS
BB (A5 [n (%) 1. 40 R
JH X K5 56 5% Fisher B VIR 15 . SR Cox#i.%*ﬂ

Z R FR 53 B 52 ) 2L e R U MRS IR R . R
JH Kaplan-Meier % 73 #7 A2 £7 45 21 2 1 A= £7 i 2,

21 [8] A= A7 il 26 1 e AR Log-rank Ko . P<0.05 22
SHEGITFE L.

2 & R

2.1 NABREFWERIEARRESHE
PG A bR e, gy A1 245 ) LR BB .
Hidh HER-2 i3 5% 3K 5 2% 288 4] (23.13% ) . HER-2 ik
% 3k 562 1] (45.14%) . HER-2 0 % ik 395 fi
(31.73%) . A [F] HER-2 & ik 7K °F 2L i o 28 & 19 I
Pﬁﬁ}ﬂ%ﬁﬁnzﬂ% 1R o 7E Il R Ik B 45 43 1)
¢N) Jiifi, HER-2E
ik B B eNIS3 WA L B R 41.5%, PR & T
HER-2 0 £k B & (41.5% vs. 32.7%, P=0.006) ,
A5 HER-2 i Rk My & FH M LW W 2% 7
(41.5% vs. 46.2% , P=0.188) . 1E i 63 bk O &5 ¥ % Jr
1, HER-2fIk3235 834 R & Az Mk 0 25 55 8 1R
b 1k 52.1%, Wi W X T HER-2 0 & ik & &
(52.1% vs. 62.3%, P=0.009), 5 HER-2dF£iLHRE
T B 25 (52.1% vs. 49.0%, P=0.677). 1t HR J7
i, HER-2 2535 % ER P L6y 81.7%, W]
7T HER-2 0 £i5H ¥ (81.7% vs. 69.9%, P<0.001)

(clinical lymph node staging ,
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TE AF I . BMI

. TNM 73 ¥ J7 11, HER-2 0 3R ik |
HER-2 £ % A Al HER-2 i ik =40 Z [a] ¥ TC W g 2%
5 (¥ P>0.05),

22 AFEHER2FRIEKFEIBEEENEEST
Z#R
Fiti 75 #% 1 BSF 6] SR 2022 4F 12 H o 1 245 ] i 3%
1, 304 1] 35 DFS 2% /i, 148 il 35 0S 4 45 . HER-2

id # ik . HER-2 £ % 15 fl HER-2 0 %35 4 10 2 4F
DFS 3510 83% . 92% . 93%, 54F DFSH/4351 K
72% . 85% . 84%, 104 DFS K7 51N 63% . 73% .
77% . HER-2 i %3k 54 19 DFS B K F HER-2 0 %

B 5 HER-2 ik R ik % (1 P<0.001) , 1M
HER-2 fik % ik 5 HER-2 0 % ik . % DFS 22 % L4 it
SRS (P>0.05) (K 1A) . HER-23d %1k . HER-2K
3K F HER-2 0 3235 f& 19 2 4F 0S 501l ok 94% |
97% . 98%, 54E 0S 435K 86% . 93% . 93%,
10 4E OS K439 8 78% . 87% . 89% . HER-2 i F ik
BE A0S I B AR T HER-2 0 ik £ & (P<0.001)
5 HER-2 X Fik B H (P=0.001), i HER-2 {k 3% ik
HHER20EXKXHEEOSER LAITHFE XL (P>
0.05) (E1B) ., FETHMELERE . HRH:?K/\F‘
X2 HER-2 Ik #6345 fl HER-2 0 3k S Z U DFS . 0S
T, FERELEHERE D, HER2 KR E S
HER-2 0 ik B 1) DFS 5 0S 2 R ¥ LG 1124 5 X
(¥ P>0.05) (K 1C-D); ek L5 BH M B &,
HER-2 {{ %35 5 HER-2 0 &35 L 1) DFS 5 0S8 2 57
WG %3 X (3 P>0.05) (F 1E-F). HR M
B, HER-2{R3K A5 HER-2 0 KB H 0S5
DFS 25 g it & L (¥ P>0.05) (5 1G-H) ;
HR [ 1 2 # d, HER-2 ik % ik 5 HER-2 0 %
ik BB 0S 5 DFS 2 R gt & L (P>0.05)
(K 11-7) .
2.3 HIIHEEOSHICox RREMESEEN T

Cox ML R/ #7 h AR IE | NGRS . Al 81% 4y
2%, ERARA . PRARZS . HER-2 E AN . Ki-67 ik
IR LA K s i L4555 7% 5 8 OS A G (34 P<0.05)
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KAUE ,% :HER-20 %k 5 HER2 MKk A R WA REBE N KM E 5 0 FHE LK 711

WL EEW AL E Cox 2001 s, 4B (HR=
1.633, 95% CI=1.176~2.267, P=0.003) , ¢N (HR=
2.001, 95% CI=1.368~2.927, P<0.001), M &% k2
R (HR=3.012, 95% CI=1.991~4.556, P<0.001)
EFLIRE R E OSSR R (R2),
24 IMEEDFSH Cox BEZMEZEAXNH
Cox HLP Z 43 v, 4RI . oNJRZS . 1%
9% . ERRA . PRARA . HER-2 FRik 1 0 DL K ik
W AR 5 DFS A ¢ (3 P<0.05) . # DL A

EPAZHE Cox W BR, Fi# (HR=1.590,
95% CI=1.266~1.997, P<0.001) , N (HR=1.320,
95% CI=1.024~1.701, P=0.032), ERIRZ (HR=0.657,
95% CI=0.474~0.910, P=0.012) , HER-2 % ik 7K
(HER-2 34 # ik vs. HER-2 0F%1k: HR=1.656, 95% Cl=
1.219~2.251, P=0.001; HER-2 i % ik vs. HER-2 fi§
Fik: HR=1.586, 95% CI=1.195~2.104, P=0.001),
s kI 25 #5 8% (HR=2.322, 95% CI=1.782~3.024,
P<0.001) JEFLIMEEH DFS M BN R (553).

F1 AFEHER-2KFEIREBERKFERE (%) |

Table 1 Clinicopathologic features of breast cancer patients with different HER-2 levels [r (%)]

- 0Kk IRk fUES7N P
) (n=395) (n=562) (n=288) 0Fihvs fRFEE  0Fikes. b Ik (RFiKws. i HIA
()
<50 251(63.5) 352(62.6) 163(56.6)
0.774 0.067 0.088
>50 144(36.5) 210(37.4) 125(43.4)
BMI (kg/m?)
<24 249(63.0) 336(59.8) 191(66.3)
0.310 0.376 0.063
>24 146(37.0) 226(40.2) 97(33.7)
cN
¢NO 266(67.3) 329(58.5) 155(53.8)
0.006 <0.001 0.188
cN+ 129(32.7) 233(41.5) 133(46.2)
TNM 43
1 63(15.9) 91(16.2) 45(15.6)
2 269(68.1) 358(63.7) 176(61.1) 0.238 0.051 0.566
3 63(16.0) 113(20.1) 67(23.3)
EIEAE e
1 7(1.8) 7(1.2) 3(1.0)
2 289(73.1) 421(74.9) 234(81.3) 0.713 0.047 0.113
3 99(25.1) 134(23.8) 51(17.7)
NRESE 21059
0 246(62.3) 293(52.1) 141(49.0)
=3 105(26.6) 173(30.8) 91(31.6)
0.009 0.001 0.677
4~9 33(8.3) 67(11.9) 36(12.5)
>10 11(2.8) 29(5.2) 20(6.9)
ERIRZS
[l 119(30.1) 103(18.3) 127(44.1)
<0.001 <0.001 <0.001
FHPE 276(69.9) 459(81.7) 161(55.9)
PRARZS
B 167(42.3) 183(32.6) 187(64.9)
0.003 <0.001 <0.001
FH 228(57.7) 379(67.4) 101(35.1)
Ki-67 /K-
<14% 165(41.8) 275(48.9) 84(29.2)
0.029 0.001 <0.001
>14% 230(58.2) 287(51.1) 204(70.8)
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_ITHER-2 04k

—TTHER-2 {33k

—JTHER-2 i %3k

—+— HER-2 0 %35~ %%

—+— HER-2 fit#i5-M%

—+— HER-2 if k-l % —+— HER-2 3 3k

————

_THER-2 0%k __THER-2 0%k
_JTHER-2 it ik —_TTHER-2 itk

—+— HER-2 0 %35 % —— HER-2 0 &35~ %
—+— HER-2 {if 351 % —+— HER-2 {335 -%%

_JTHER-2 043k

—TTHER-2 {335
—+— HER-2 0 & i5-Jl% —+— HER-2 0 iA-ik
—+— HER-2 {5 % —+— HER-2 fli k-2

—

__ITHER-2 0 ik
—TTHER-2 {3k

—+— HER-2 0 %351k
—— HER-2 fIG#35-M%

b
i

I THER-2 033k

—JTHER-2 {3k

—+— HER-2 0 %351 % —— HER-2 0 &35 %
—+— HER-2 fE 355 —+— HER-2 fiR435- %k

1 FREHER2KFEBEWEFST  A-B: HER23HKK . HER-2MER LM HER-2 0 %Kik % DFS. OSiZ; C-D:
IRELZEIITE HER-2 R IAFTHER-2 0 %A DFS . OS2k E-F: k45 HITE HER-2 {RFA FTHER-2 0 &AM ¥ DFS
5OSHhZ; G-H: HREIPEHER-2{RKIAMHER-2 0KIAEH DFS, OSHhiZk; 1-J: HREIMEHER-2 {RKIAMHER-2 0%
ik # DFS. OS ik

Figure 1 Survival analysis of patients with different HER-2 levels A-B: DFS and OS curves for patients with HER-2

overexpression, low HER-2 expression, and zero HER-2 expression; C-D: DFS and OS curves for lymph node-negative
patients with low HER-2 expression and zero HER-2 expression, E-F: DFS and OS curves for lymph node-positive
patients with low HER-2 expression and zero HER-2 expression; G-H: DFS and OS curves for HR-positive patients with
low HER-2 expression and zero HER-2 expression; I-J: DFS and OS curves for HR-negative patients with low HER-2

expression and zero HER-2 expression
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F2 BHEOSHEMEZEN
Table 2 Analysis of factors affecting the OS of patients
- LGS » EAEin »
HR(95% CI) HR(95% CI)

AE

=50 %/ vs. <50 % 1.843(1.335~2.545) <0.001 1.633(1.176~2.267) 0.003
BMI

>24 kg/m® vs. <24 kg/m’ 1.149(0.828~1.596) 0.406 — —
I R N 533

eN+ vs. ¢NO 3.494(2.476~4.930) <0.001 2.001(1.368~2.927) <0.001
HE =5

I vs. I~I1 1.476(1.035~2.105) 0.031 1.242(0.857~1.800) 0.252
ERRE

PR vs. BT 0.465(0.335~0.644) <0.001 0.670(0.431~1.042) 0.075
PRARA

PR vs. BAE 0.493(0.355~0.683) <0.001 0.781(0.505~1.210) 0.269
HER-2RAS <0.001 0.147

fIRRIL vs. 053K 1.196(0.790~1.810) 0.399 1.077(0.706~1.643) 0.729

IR vs. 053K 2.217(1.441~3.410) <0.001 1.498(0.959~2.341) 0.076

FLFRIK vs. ILFRIR 1.864(1.285~2.705) 0.001 1.467(0.972~2.213) 0.068
Ki-67 7K

>14% vs. <14% 1.617(1.146~2.281) 0.006 1.244(0.866~1.787) 0.238
AR Nk 7

S vs. A 4.166(2.862~6.065) <0.001 3.012(1.991~4.556) <0.001

#x3 BEDFSHEMEZRSHT
Table 3 Analysis of factors affecting the DFS of patients
- S ey » EZSEvin »
HR(95% CI) HR(95% CI)

AE

>50 % vs. <50 % 1.647(1.315~2.063) <0.001 1.590(1.266~1.997) <0.001
BMI

>24 kg/m® vs. <24 kg/m’ 1.161(0.924~1.460) 0.201 — —
Il A N 4348

cN+ vs. cNO 2.059(1.643~2.581) <0.001 1.320(1.024~1.701) 0.032
HEEAC 203

I vs. I~I1 1.225(0.947~1.585) 0.122 — —
ERRZS

BH: vs. B 0.625(0.494~0.792) <0.001 0.657(0.474~0.910) 0.012
PRARZS

PR ws. B 0.709(0.566~0.888 ) 0.003 1.070(0.780~1.468) 0.673
HER-2RAS <0.001 0.001

IR vs. 01K 1.124(0.849~1.489) 0.414 1.040(0.783~1.382) 0.785

Ik vs. 05R35 1.990(1.475~2.684) <0.001 1.656(1.219~2.251) 0.001

1 RIE vs. ILRIA 1.774(1.361~2.314) <0.001 1.586(1.195~2.104) 0.001
Ki-67 7K -

>14% vs. <14% 1.055(0.840~1.325) 0.646 — —
s R L 45 5 8%

& vs. T 2.590(2.045~3.279) <0.001 2.322(1.782~3.024) <0.001

http://www.zpwz.net



714

o I

SRR R 5533 %%

2.5 AEHER-2 RIEREZEMNHS FHIEER
itk —25 T f# HER-2 K 2 35 ZL R 98 19 4 F 4¢
fE, {8 2N 2RO FE TCGA SR 5 A /] W 7 e fiy ¢
Ak, 45 T HER-2 {IR 3R 35 Il HER-2 0 2 3k M
GEARNTR B = 10 AN SR, ARARE R, ik s
[H 7F HER-2 ik 2% 35 Al HER-2 0 2% ik fith 9 wp A4 28 7%
W% 2% % (K 2A) . X HER-2 % 3 i5 f1
HER-2 0 2 35 ZL R 9 19 5 928 161 35 A0 SC Pk o0 A, AR

B 95 20 B 22 1) ) R OGPk BB, 3R ] HL A 5 T A B
ATRETE M 2%, SRR E £ (5 2B-C) . i
— DX o 2 A0 R AT A VR4 A, R BT Y
NK #f Mfi /£ HER-2 0 KA ZL R h & %, My iR
B 2 i /£ HER-2 IR R A FL e i & 4, JF Ha&
NK 4f ffl 7 i & ) KLRC2 ., KLRC3 . TARP. CCR7
W fE HER-2 0 ik s 5, KW HER-2 0 KA FL IR
Jes B B g A % SOy P RE T iR BR (&1 2D-E) .

T HER-2 k. Zi5FL B s, HER-2 0 kAL b &%

HER-2{% %1k (n=378) vs. HER-2 0 %34 (n=30)
& 5 S
; AN AT

- & &
——i TP53 LGN N A GO
' *éo\,,\ 5 S &\c«%o\\\o\\@\\&f & iy #q:éo \de@e\(pé& &
; FSPTA1 S ; SO S FE T
: 0.030.16 0.03 0 -0.05 D41 0.3 0.29] 0.25-0.36-0.01/0:89-0.14 !
= RB1 rrerrer .
'
'
: LPTEN o8
' 25 001000002
; FPRKDC o
'
H=—1 FPIK3CA 02 -
'
! o ,
: FFAT1
'
! | =02 -0.2
; ATR
! 0.4 -04
; LERBB2
h =08 -06
{ FATRX Myeloid dendritic cell activated
t -08 Mast cell activated o 48

3 2 -1 0 1 2
Log odds ratio A

Neutrophil

NK cell activated ©

Heatmap plot of DEGs in HER-2 .33k 5. HER-2 0 %34
I ovp My

group

HER-2 0435
2 HER-2 k351
0 _______
o°

nge

©DOWN
ot Sig

oup

[~]

NK cell activated
OB cell naive

—logl0 (P)

T
1

]

]

]

]

1 chan
1

|

1

1

]

]

-2

B cell naive

-4

L&

-0.2 -0.1 0.0 0.1
Fold Change D
TCGA-BRCA

TCGA-BRCA TCGA-BRCA

TCGA-BRCA

¥

HEY\‘?‘ /\E‘ff@ﬁ “ER‘2 0 %ﬁ

—_

(=)
—
w

oo
—_
S

IS
v

F%

“ER_Q_ ﬁff‘aﬁ “E“Q [\ %@ﬁ

[5°]

=)
TARP expressions
53
(X1 CIX,
CCR7 expressions
w5
~w——

KLRC2 expressions
KLRC3 expressions

=
(=}

“E?\-’l &&%@ﬁ “E?v?- 0 ik “EY\-’Z R&%ﬁ “ER—?- 0 Es

B2 SFHESH A AR HER-2KCFFIRE S RAIAR ;. B: HER-2IRRIAFLIRIE L3475 C: HER-2 0%
IRFUE e R A S0T; D HER-2IRGRIAFIHER-2 0 SRIKFUE S e R 34T s B: A i 22 kA 3 A

Molecular characteristics analysis A: Analysis of mutation frequencies in breast cancer with different HER-2 levels;

B: Immunophenotype analysis of low HER-2 expression breast cancer; C: Immunophenotype analysis of zero HER-2

expression breast cancer; D: Clustering analysis of immunophenotypes of low HER-2 expression and zero HER-2

Figure 2

expression breast cancer; E: Differential gene analysis of immune cells
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