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o Z58  CEPIA B E /0 #H7 78 HER2 mRNA 7E32 1 P FLUIR e 20 21 P 1) A 1 Ki67 1 F838 EUF HH 5 Nanostring nCounter
FEARKGI 53 B M FLAR A 2 20 HER2 mRNA 9335 7K5F-, BHE 16/53(30.19% ) , B4 37/53(69.81% ) , HER2 FHE £ 4
3T A 3 (18.80% ) , 13 17154 (81.20% ) , HER2 BAME: B35 Hh 19 1] (51.35% ) F7 54, 18 il (48.65% ) TCAk 5 222 il 1 FL AR ¥
Il PR BT R4 R 7R, HER2/KI67 =i P L B SR B A B AR PP O B S o 4518 - HER2 BIPE IR I PEFLA I o
Ki67 i 28R TR A B AR PI 74, HER2 /Ki6 7" B ¥ 1 M LI H 3 U A Wb A R A0 o

[ERA]  RiEMEFLIRE ; HER2;Ki67 ; Nanostring nCounter; LI 772 Tls

[FE4S2£S] R737.9 [HktRERT] A [XEHS] 1007-4368(2021)06-873-07
doi: 10.7655/NYDXBNS20210613

Expression level of HER2/Ki67 is association with efficacy of anthracycline
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[Abstract] Objective: This study aims to investigate the expression level of HER2/Ki67 is association with efficacy of anthracycline
chemotherapeutic drugs and clinical prognosis in invasive breast cancer. Methods: The expression level of HER2 and Ki67 in invasive
breast cancer were predicted by database. The mRNA expression of HER2 in 53 cases of invasive breast cancer FFPE was detected by
Nanostring nCounter technique, and the efficacy of anthracycline chemotherapeutic drugs was analyzed. Total 222 cases of invasive
breast cancer tissue samples from 2008 to 2012 were collected to analyze the protein expression level of HER2 and Ki67, and the
correlation analysis was conducted based on the clinicopathological data and the chemotherapy efficacy of the patients. Results:
GEPIA database analysis showed that there was a correlation between the HER2 mRNA and Ki67 mRNA. The expression level of
HER2 mRNA in 53 cases of invasive breast cancer was detected by Nanostring nCounter. The positive rate was 16/53(30.19% )and the
negative rate was 37/53(69.81% ). Among the HER2 positive patients, chemotherapy was effective in 3 cases(18.80% )and ineffective
in 13 cases (81.20% ). In the HER2 negative patients, chemotherapy was effective in 19 cases (51.35% ) and ineffective in 18 cases

(48.65% ). The results of the clinicopathological data of 222 cases of invasive breast cancer showed that the invasive breast cancer
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patients with HER2/KI67 * predicted better chemotherapy efficacy and prognosis. Conclusion: In patients with HER2 - negative

invasive breast cancer, the high expression of Ki67 indicates a better effect of chemotherapy, while the patients with HER27/Ki67 "

predict a better survival time.
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N2 A K B F 2Z 4K 2 (human epidermal
growth factor receptor-2, HER2) , N3z A= K K 1%
R Z— HER2 fm 35 (19 g 2 80 i
(AL RE I AR I RE ) , A7 BUR AR . B
FUEFL I DR SE B aE  A g h A R B T
HER2 &k . B BRI Iy ik 2 Sy 2l
A& (immunohistochemistry , IHC) | ¢ Y6 JF AV 2238 B AR
(fluorescence in situ hybridization, FISH) % , 1fif FISH
s T I HER2 FE P4 K F- iy a bnifE

AHIEFE SR B % U0 HER2 mRNA 75 2
T PSR I FA R L, -5 Ki67 mRNA koK
ST B AT Nanostring nCounter FEARKI 53
{9115 10 PSP T A K T b [ B9 7 BEAE 7S (forma-
lin fixed paraffin sample, FFPE) 2] 21 b A 1 HER2
mRNA [ RIR L, I 5 IS T 25 7 &bk
A7 RIRAE ST 5 3 — 2030 0o 222 (5332 108 4 L g W
PRI B BTRE, S AR o T E Y RS L LA
A BT RS AR

1 #RFTE

1.1 ##

WS4 g 1 s B e BER 2013 48 1 H —
2015 4F 12 H FARBCEERIDAT 1Y 53 B3 81 7L AR I8
FOERRA . BE BN Lt A 5 R R B ¢
b, BE BT B YT . [T ICAR o
LT Fpo BE B BERL 2008 4F 1 H—20124E 12 A2
T LI Y 2H 20 e 222 f51] , BLAT 52 4 1 I TAC I
PRAGE ALFELE 25 D0 R B0 3R 32 1 Ces-
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trogen receptor, ER) \ﬁﬁi%%@ﬁ(pmges‘[emne recep-
tor, PR) \HER2 | Ki67 235 iR /s itk L4556 RS |
ARG TNM A RS2y M OCAR R I
PTG IEOLAE BT 2017 4F 12 H o IR 214
FFLR A AL PPAN Y AR HE S IR RECIST2000( 5K
IR RO bRIE) ™ : 58 252 (complete remis-
sion, CR) : T AT HARI LS8 40 R AR 4 DL L
#B 322 i (partial remission, PR) : A7 5 H AR
P Z MG/ 30% VA EIF R 4 FLLE 5 P ik e
(disease progression, PD) : 47 J H AR A AR Z F
K 209 LA E S BB AL s B R E (diseuse sta-
bility, SD) : 1647 Ji H brii kK A8 Z 4 /N A i ik
30%BIE AL 20%F-0rFE4 L L. B A=
CR+PR; B ICAL=PD+SD. A5 2 gl
L B BEfE HI 2 B3 2t (2019-0653) o JEHEAN
B
1.2 Fik
1.2.1 238 FESHT

LR B P JE DR 3 38 I 3% 5 70 A (the online
database gene expression profiling interactive analysis,
GEPIA) & — S8 & 9 EL B Py , A FH— bR i A
J¥ 3 M1 2k H TCGA Fl GTEx data (http://gepia.cancer
pku.cn/detail.php ) i 9 736 /> i I3 1 8 587 4~ 1E # #¥:
AT mRNA I 7250805 o A SCR T GEPIA %4l 2 A
s I FIAR L
1.2.2  Nanostring nCounter £ A %) &-

Xt 53 LR A A R g 55 % RRZH R FFPE 1k
17 Nanostring nCounter 2 3K 4341 . #45 HE 44 {4,
PR, T OB B b a0 AR g il o o AR R A7 i 20
21 e 4l RNA $2 0 & (BT 3P w) ) A
VEULHIHEAT RNA fili 2, JF A7 A4 58 ali AL A T4
% JHl nCounter GX Human Kinase Kit (NanoString
Technologies 24 7] , 38 [ ) #EA7 3L 38 0. BOF
PE R 3 A ASGIEAT mRNA 20 T35, AS RS2 58615
77 20 DAL B (fields of view, FOV) 3k £ 7w, 31K H
280F0V BEATTHA. $4 BRI AL B0 2R A T
SERARVERMGIR AT . FERIAE R 100 ng, e 3
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Table 1 Clinicopathological data of 53 cases of breast can- N J"_Ej:jépﬁg%gj‘jsiﬂ(qz , ﬁ%ﬂ?yu 2,
cer 123 S#Emm(SPik)
L S (%)) il 4 ATV A L 60 CCHERS 1.5 ho A HER2 i
‘E““{; . P (RMA-0690, 1: 100, 7 #H 75 4 24 71 ) . Ki67 $it fk
. 20(37:74) (ZM-0166,1:100, b5t P A2 &40 7)), EIRFE 1~
suzx 2 h, KA DAB 0, 6 5 2 BE LK — H 2R M , o
% 17(32.08) JB % B . HER2 77 ++ B FE A 48 22 47 HER2 1
bt 36(67.92) FISH A6 W , 3#F — 25 ) it HER2 19 35 15 00, 4> H
LB NN HER2 & AL, Kio7 RIE THC IPE, <5%
<2cm 6(11.32) (=), >5%H(+),
>2 cm 47(88.68) 13 %iti
ER 37 FF SPSS21.0 G5 H A, HHRUFORH Y 21 ) L
i e TR Mo 2SR I Keaplan-Meier
PR BT T Log-rank /0 56 , FFA SiiH2# 105015
B 24(45.28) SRR, L P < 0.05 Ry 2 AT Gt 27 3
[l 29(54.72) 2 & B
HER2
2+ 40(75.47) 2.1 GEPIA 48 & 2 A7 HER2 3 B £22 18 A 5LA%
>0+ 13(24.53) AR S
oy Pl HER2 3 K 7R 12 i M LA e P (1) 22561
Pt 28(52.83) W AR 8 F GEPIA 304 Fi2 43t HER2 mRNA 7E
M@i 23(52.80) L FL R AL SR IE 3 AL 80T Ik, 45 R
o 27(50.94) HER2 mRNA 5 %35 8 4 1Y AR TS 1 O L HER2
N14243 26(49.06) mRNA (R IR B H 2 (AR RIFRAGI2HE L
kR (P=0.900, Cut-off=50%, [l 1A) ; JE— 4 F] FHAH G 1
MO 30(56.60) ST & B, HER2 mRNA %) 235 Fl Ki67 mRNA )2
M1 23(43.40) IR AT AH K (P=0.007,7=0.079, K 1B) .
TNM 73101 2.2 Nanostring nCounter B AA M| 53 4] iz i M FUAR
1 25(52.80) Jo 40 AR A F HER2 mRNA #9 £G4 H oL
2 28(5283) ABFFCUCHE T 53 D138 P 7L A0 1 s A
ﬂd?* 23 {5 Jic %o 9 55 41 41, 1] Nanostring nCounter £ AR
F % (CR+PR) 32(60.38) . . -
FH(SDAPD) 21(39.62) 7l HER2 mRNA (%) 3% 18 K °F o LBt Jss 41 48

%2 Nanostring nCounter 1l B 9 E E 54K 5t 5 51
Table 2 The probe sequence of the the target genes by Nanostring nCounter

FFR 7 15 A A5 —3")
HER2 1256~1355  ACAGACACGTTTGAGTCCATGCCCAATCCCGAGGGCCGGTATACATTCGGCGCCAGCTGTG
TGACTGCCTGTCCCTACAACTACCTTTCTACGGACGTGG
GAPDH 387~486 GAACGGGAAGCTTGTCATCAATGGAAATCCCATCACCATCTTCCAGGAGCGAGATCCCTCC

AAAATCAAGTGGGGCGATGCTGGCGCTGAGTACGTCGTG

B-tubulin 1956~2055  TTCTAAGTATGTCCATTTCCCATCTCAGCTTCAAGGGAGGTGTCAGCAGTATTATCTCCACT
TTCAATCTCCCTCCAAGCTCTACTCTGGAGGAGTCTGT

CLTC 291~390 GGGTATCAACCCAGCAAACATTGGCTTCAGTACCCTGACTATGGAGTCTGACAAATTCATC
TGCATTAGAGAAAAAGTAGGAGAGCAGGCCCAGGTGGTA
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Figure 1 Analysis of HER2 gene expression in invasive breast cancer by GEPIA database

HER2 mRNA Rk 7KF & Foa s 44, g 55 44
HER2 mRNA %355} 716.74 + 528.15, A4sE5
HZTHER2 mRNA ¥{H, ¥ MR 414 HER2 mRNA 45
B N E TR AMRFEIA , 45 5 R TE 53 Bl i 3,
Jif g 20 4 kR A o HER2 mRNA 5 3 ik 16 )
(30.19% ) , HER2 mRNA {lx3& ik 37 41 (69.81% ) , M
HESAGIT¥E X (P<0.001), ¥ Nanostring
nCounter K6 1 25 5 RN A IR ZALI T 259 BOROR 75
M, 45 5 % 3, HER2 mRNA & % 15 B2 % 3 1)
(18.80% ) A %%, 1314 (81.20% ) Joxk , HER2 mRNA ik
Tk B FE T 190 (51.35% ) F 3%, 18 1] (48.65% ) T
B, ERA G L (Y=4.174,P=0.039, % 3)

% 3 NanostringnCounter 3 7R 46 il HER2 3 3% 15 5 f1 &

Table 3 Relationship between the expression of HER2 de-
tected by Nanostring nCounter and the effect of

(n(%) ]

anthracycline chemotherapy

HER2
#T S Tk (n=37) Wik (n=16)

%L (CR+PR) 19(51.35) 3(18.80)

JCRL(SD+PD) 18(48.65) 13(81.20)

¥=4.174,P=0.039,,

2.3 HER2/& & A B Ki67 & & ik T+ & % 8 P 5L
R B B BT 0 TT 97 2R TG T L

WSS T Vi P LR AR ) A 2 e 222 4] 3 ot e
25 2H ALK A HER2 1 Ki67 19 263515 70 ol 4 4 .
HER2/Ki67 44 1], HER2/Ki67°107 {4 , HER2"/Ki67
32 f4i] , HER2'/Ki67" 39 i . 2% & B HER2 5 Ki67
(14 22 315 0 5 R K /N (¢=10.993, P=0.012) Ik 2
SRS ('=17.488, P=0.001) . ILAb 5475 (=14.797,

log,(Ki67 TPM)

log.(HER2 TPM)

P=0.002) . TNM 431 (’=18.627,P=0.005) LA IR
YIS RR (¥=22.075,P=0.001) K5, Ifii 5 fieg 4
A Ha 28100 ER PR AFIGRREME A ICC (R 4) . E
TEG 0 7 , HER2 /Ki6 7 TR e LI i A
B A (log-rank=16.675,P=0.001, &]2) .

3 i

L MR i s THE S50 BT PR e i DL ) 2 e e g
Z—, HokA: kB B S T, R R
PR DAY, TR W 38 S I R IE T LA
KA BE AR R XEE, BRIz
FHFIRYT SER MR, & nT DAIE o BE AR PR A 4 19 98
B o3 ZEN T R B URAE T 2 A BT LI
A 2 — IR BRI
0 H T E PR i A1y 2

HER2 J&—Fi 85 s 25 11, s Rk ol A m]
e S SR A0 M AL | I (A5 bR 20 A 5 1k 245 )
ARIE (HALAG — L SCERHRIE , HER2 15 22 3K f8 5 X6 1L
W25 B R R, SR S
=2 F AR KA BT I PRAMARAR A T ARG i
YEHE, ABFST X GEPIA R R AE L 0 HT , &
M HER2 (5 2235 R ML B A AR 25 T
HER2 kA8 & (H 22 5 A 4 it 2 X (HER2
{261k 535 ] , HER2 Ik 3635 535 4], P=0.900) . 4%
SEPEAT B HT & B, HER2 1Y 2 35 ATKi67 (1%
IS ARG . XS5 LR HER2 FIKi67 7E12
TP 2L s 200 M b ) 238 BV AT REAEAEAH DG o

e 46 i PR 53 1] 7L R i FFPE 2H 21 K 48 5k ]
Nanostring nCounter £ AR K Il HER2 3 A %) 2 15 IR
Ao RN, 5301k FL R AL B bR A
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Table 4 The relationship between the expression of HER2 and Ki67 and the clinical characteristics of invasive breast cancer

[n(%)]
i HER2(-) HER2(+)
AL A G610 (neaa) KioT(1)(n=107)  Ki67(0)(n=32) Ki67(+)(n=30) X1  PMA
iR o7 4763 0.190
il 140(63.1) 33(23.6) 68(49.6) 18(12.9) 21(15.0)
il 82(36.9) 11(13.4) 39(47.6) 14(17.1) 18(22.0)
%25 5975 0.113
& 121(54.5) 31(25.6) 54(44.6) 15(12.4) 21(17.4)
= 101(45.5) 13(12.9) 53(52.5) 17(16.9) 18(17.8)
ER 7.548  0.056
FHM: 87(39.2) 16(18.4) 40(46.0) 11(12.6) 20(23.0)
Bk 135(60.8) 28(20.4) 67(49.6) 21(15.6) 19(14.1)
PR
FH 134(60.4) 33(24.6) 61(45.5) 15(11.2) 25(18.7) 7.104  0.069
B 88(39.6) 11(12.5) 46(52.3) 17(19.3) 14(15.9)
JiE RN 10.993  0.012
<2cm 45(20.3) 14(31.1) 25(55.6) 4(8.9) 2(4.4)
>2cm 177(79.7) 30(16.9) 82(46.3) 28(15.8) 37(20.9)
Nk A 17.488  0.001
NO 113(50.9) 24(21.2) 67(59.3) 10(8.8) 12(10.6)
N1+2+3 109(49.1) 20(18.3) 40(36.7) 22(20.2) 27(24.8)
N2 14.797  0.002
MO 193(86.9) 39(20.2) 101(52.3) 24(12.4) 29(15.0)
M1 29(13.1) 5(17.2) 6(20.7) 8(27.6) 10(34.5)
TNM 23+ 18.627  0.005
1 100(45.0) 23(23.0) 55(55.0) 9(9.0) 13(13.0)
2 84(37.8) 15(17.9) 42(50.0) 11(13.1) 16(19.0)
3 38(17.1) 6(15.8) 10(26.3) 12(31.6) 10(26.3)
ITI7RL 22.075  0.001
AR (CR+PR)  121(54.5) 32(26.4) 63(52.1) 13(10.7) 13(10.7)
JoR(SD+PD)  34(15.3) 1(2.9) 13(38.2) 8(23.5) 12(35.3)
BRAAF 67(30.2) 11(16.4) 31(46.3) 11(16.4) 14(20.9)

50 J=— HER2'Ki67'=39(17.57%)
== HER2'Ki67=32(14.41%)
== HER2'Ki67'=107(48.20%)

{=— HER2'Ki67 =44(19.82%)
{ Log-rank=16.675,P < 0.001

IR (%)

A ()
B2 HER2.Ki67 Ri:z 52 REEENEFTE S
Figure 2 Expression of HER2 and Ki67 and prognosis of

invasive breast cancer patients

HER2 75 % 3% 16 1] (30.19% ) , HER2 i 2 ik 37 4l
(69.81% ) . %% %I 73 F i 8050 i &R 48 02
Nanostring 2y 7 i nCounter R4t , 3 T80 7086 5%
TE A5 2 R W] A I 4508 55 AR A i 1) B
mRNA 75+ Jf i et i e w55
it 5 fit PCR IR SR AR AR L 2 H AR PIris 19 T
PRI TAE > XA B AR R, BT
ARG HA R S TS LA, S T
For MR SELRAFEAN Y AL IR B PRI ME Y A7 A A b iy
AR BRI FFPE 40 2V AR Hh 3L R 1Y
mRNA kK200 201448 3 J, 1 35 FE R 20
F) AT A — 50X i 68 ALK . ROS1 I RET fl 5 %& A
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AT RN, 113 BhRAS 3 Bl A L K 43 ) F FISH
F Nanostring nCounter ARG 5 , 25 R 19—k
F100%'",

P — 254 Nanostring nCounter £ 0 25 52 1 E 3
HKALIT 259 m B S AT 43 B, 45 2R B, HER2
mRNA R IE B #1961 (51.35% )57 A3, 18 4]
(48.65%) LI T TCA% , HER2 mRNA 3535 i, 34
IT %0 (18.80%) , 13 Filfb 7 LA (81.20% ) , 22 5%
BT E o A SR, X HER2
mRNA /5 2k Wi T P 2L 2, HER2 mRNA X
RLBE B EARGYT h ks, ETA
WS I AL 14 /D, FRAT T4k SIS T 2008 41 A
—20124F 12 H BAT 52 88 AR 3 58 ki e 7 2L
P U 222 1], AR 1 TR 2 AT 404, 45
SR HER2/Ki67 H &R 338 1 L5 i KN (=
10.993, P=0.012) . itk B &5 %% B (y’=17.488, P=
0.001) AL #5F% (*=14.797,, P=0.002) . TNM 53
(x’=18.627, P=0.005) LA J& B 7 AL J7 97 2L (=
22.075, P=0.001) #H 3¢ , #F — L 9E 5C T mRNA 1945
. Biesaga 55"/ %t 172 91530 L B i 8 5 1) G B
FORMEAT [ B 2T & B, AR 2 A7y 3
SR LR R A B R TR AR AR

HER2 Rk 55 AL BRI A7 97 S0A e A 3
— B, M Ki67 S — P44 FE 4 AH PR,
5H 22 3% MG . ImIR b Kie7 EFZEH TAsid
Bt v 20 6 B P e e A g A KR
P LU ERE B2 SN, Ki6T FRibKF-
REFUN A5 AT s AWFREXT 222 =
T P L I i S8 5 AT I DR BERE A, 45 R
B HER2/Ki67" H 35 1 B R AT 7 0A BOR I8 5
52.1% (61/121) , & T HER2/Ki67 (26.4% , 32/
121) .HER2*/Ki67 (10.7% , 13/121) % HER2'/Ki67*
(10.7%,13/121) |2 &, ZRA Gt 58 L i 20
AT BT I 45 Rt B % HER2 /K67 Y 3= i M 3L
Jges £ E A A A A

FE T T S S A R S A I R A B S i
AT DR IR A 154 BV A5 Bk
G RS S I 1 3 B o i 2 0 ) AP VA E e
P R BRI Y b R A s e
PRk e | e rb At LB g BE R SRR 15 1 3 141
RIE W H T IR R . 2T Nanostring £ AR I & 1 7L AR
T T W26 5A 1% PAMS0 © AR 4% i FDA 1R
1 H A, X — IR T FLR R 2 A I A Y (Tumi-
nal A) & B (luminal B) \HER-2 & £ (HER-2

Enriched ) M LR FE R (Basal-1 like) , AH FL AR v B 995
PE2EZH, G650 A H TN L A g 2B 1 10 AT
HEAERT ]2

ZE Pk ATl A 1 . mRNA FEE A 3
AT TR T FLR i T HER2/Ki67 Rk
B 25007 RS R BRGERH ] . AR5
45 3 HER2/Ki67 FRIAME iR I P FLAR i R A
BASARYT RN ) BEAR S, R 2R E R
WA AEAF TS TS DL
[ S ik]
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