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Abstract

Breast cancer is a common malignant tumor in women all over the world, and the metastasis and
invasion of breast cancer patients are the main factors affecting the survival prognosis. At present,
there are four types of breast cancer: Luminal A, Luminal B, HER2 over-expression type and triple
negative type. There are significant differences in proliferation, apoptosis, migration and invasion
among breast cancer cells of different molecular types, the most common of which is HER2 over-
expression. Overexpression of HER2 increases the metastatic risk of breast cancer cells and is as-
sociated with estrogen receptor and progesterone receptor expression and patient survival. The
overexpression of HER2 may affect the malignant proliferation of cells to some extent and is an
independent risk factor for the prognosis of patients. The concept of HER2 low-expression subdi-
vides the traditional “HER2 negative” into HER2 zero-expression and HER2 low-expression in 2021,
but whether it can be used as a new classification of breast cancer needs further study. P63 is a
member of p53 family, which is highly homologous with p53 in structure and function, and plays
an important role in tumorigenesis, development and metastasis. In breast cancer, p63 is involved
in the invasion and metastasis of tumor cells. ANp63 also plays an important role in HER2-regulated
cell invasion and scattering. ANp63 is usually highly expressed in tumors with metaplastic and
basal-like features, and these tumors are usually triple-negative breast cancers, and some low-
expression HER2 populations are still classified as triple-negative breast cancers. Therefore, this
article reviews p63 protein and HER2 low-expression breast cancer and its correlation and clinical
significance, which provides a theoretical basis for the follow-up study of p63 and HER2 low-
expression breast cancer.
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1. 5|15

LRI 2 B AT Lo 5w DR R B, R BB AE T, 2023 SRR R IE RS (1 BN,
FLIRE 5 PEHE S 2008 31%, BRI 226 /7, i MR, CHURINE U AR — K,
AEREREN 11.7%. TI7ERESE T AN, FLIRS AL B AR e e T NBORs &, 2068 Ji. HlllE
PR b FLIE = 2534 Luminal A 22, Luminal B BUF1 3R B A2 K K752 44-2 (human epidermal growth factor
receptor 2, HER2)id 1A R DL K = [H RS 7L iy (triple negative breast cancer, TNBC) 4 fh 2R A4[2]. iT4EkK, Ff
3595 BRI () ek R AR 245 ) (8 B4 (antibody-drug conjugates, ADC) N 3545 .25 97 #%[3], HER2 k%
1Y 7L Mg AT N TR G R % 70 R PR T s o AT ORI R £ 2. BiF ST KB ADC 24
YRR, I HER2 B jm) 5 5 FE BT A4 (1 = R S MEAN 2 BN o3 1 (R s S A B s vV, ADC 24
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Wi 55 W RS AE SR IR T R R FEVE I [4]. 25T DESTINY-Breast 01 1 #. 11 #. DESTINY-Breast 03
[11 #F1 DESTINY-Breast 04 11 A AR50 K s, il 2 2Rk pi(T-DXd) Bl ik itk FH T 07 Bl R AN vl 1)
B M HER2 MK IA S e VA7 [5] [6] [7] [8]. DESTINY-Breast 04 11 il A 56 [6] 3 — 545
N, TR ABEH, T-DXd 411 mPFS A AR 2 45 54(9.9 ™M H VS 5.1 A~ H, P <0.0001). & Af72(0S)
JiTfl, HR BAYE A T-DXd 448 TPC At K 6.4 > H(23.9 M H VS 17.5 1, HR =0.64, P <0.0028);
MAFEF T-DXd 415 TPC 4 OS 4350 23.4 A~ A #1 6.8 A~ H (HR = 0.64, P < 0.0010).

2. HER2 #TEAL IR EFHE AR RN
2.1. HER2 BYE X K454

HER2 J& TR K AEKH T2 KEEGFR), s&—FfAfE TR manfo R mmpsiiziaEn, Af
F R BRI, AT Ytk 1721, 4 FEZ10N 185 kD, #UFRN pl85 [9]. HER2 % 4 ERBB2 3
R ifd, & FURRE B W2 vh B ) R JE A [10]. HER2 AL M 3 B0 4hk, B A4 & 18 (the
extracellular domain, ECD). % i 4% #y15(a transmembrane domain, TM) A2 it P4 £ #4935 (an intrcellular domain,
ICD). ECD X n[ %3 4 ANEEhfads, o 1o 1N g5 BeR 4 A6 a0, T 1 1V g5 a3 U A7 76 =
BIEBEERR, o DA R RIVR IR Rk . TMOBE N o BRIELE . 7E ICD B8 T B IIRREE ),
PR T Tt S PR VA ) M R [11] [12] 6

2.2. HER2 T S5 S 1@ g KX IhRE

HER2 %% 5 RAS-RAF-MEK-ERK & PI3K-AKT-mTOR i#i#. HT# =4, HER2 5 HER3.
HER4 S5 R4, It — SR R BER0E M N I B A BRI, S8R RIS 5@ a3 . 400
P, SEFRRASHA T(SOS)4E A MM %244, {§iJFi I RAS-GDP ##y RAS-GTP. 2 JG ik 4 & R-T7 &
PR B (RAR) RILELAT OUE G 1 (1) MEK . 528, IBCBOE 2 24 5 Ak R B (ERK) . ERK FAIB0E K
SR, (E2 MR TR, 55— 77, ERBB2 ¥ 153 HER2 il JERiE, 55
R R AR TR, (ST PR B P 00 P T R A SR IR A, T B S B /UL B8 (phosphoinositide 3-kinase,
PI3K)/& 130 B (protein Kinase B, PKB)4H (5 5, 55 AKT iG1h; (R 0E 22 245 75 40 2 e
(mitogen-activated protein kinase, MAPK)%%(5 5l [13], #F— P ¥E T mTOR. PI3K-AKT-mTOR i %
Z 5T MR TE A SRR 28 DL R (R 2 B, 6 R 4 i TR B R R M R AR SR I [14] . BEC
HENE, 2RI HER2 T/ S IR 245 5 18R 5 2 Pl e B 2% AH G [15] -

2.3. HER2 BY4&

BEE T4 ADC 259 H T HER2 IRERIE LR IR YT, %50 HER2 R IAM HER2 KR A WAL A A &
X MPTE, HER2 [kl 7y E 2 Wit el 2 A BEPR G 15 0Kk R AL 28 32 (in - situ hy-
bridization, ISH)%, % FH 2% R A7 24 32 (Fluorescence in situ hybridization, FISH). 25 R 1) A 4 41 21
k2% (immunohistochemistry, IHC)i%, H ATl AR 4 — F TG HIW 2 297 77 %6[16]. 4 IHC 45 342
7~ HER2 (3+)Hk(2+) HAEA FISH FL Ry 14 o~ HER2 M, B HER2 i %A TS AR, 1 IHC 45 R BoR
HER2 ik N(0). (1+)Bk(2+)FE FISH S R3E Ry 1952 U~ HER2 B M.

H AT HER2 Hs il 3= E X 73 HER2 JEFAG Ty 3, (EAEEUR, HER2 7EAKIE I A (0 1 1+) 1) 4utani
FEZE RN, JRELR 5y 52 FMEE, LU — B AERE T A Sy . BEAE[17]R R, HER2 FEMMR )
FIEBNSZ, KL 1000 44T F#E5d 1,000,000 44 F/41H[18]. Moutafi M. Robbins CJ 5 A&
T FUMRE PRy HER2 RSN S (E AU, AR HER2 Y ol (1) R B8 N2V B3 e ik 7 — Al
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J77E[19], f# HER2 {43 /2 B IFEHf o 1207 VA8 F € e 6 5 S FRAEIL Y HER2 FEFIAR G, M B4
& HER2 835 A EAL G AL 2200 1 Th i TR 5 o

2.4. HER2 {RFREBFLIRFE

DESTINY-Breast 04 Il pRKiREeAF 72 &K 3L, ADC Z54%t HER2 K1k FL MR B 0 Pl 5 A 2297 2%,
G, X HER2 FRIRSHE X 3t 1 Ay 7L e o BETUER PR GV B A “HER2 (KGRI X — & 7E 2021 4R
(ALBEIZIT 4R hE ki, far w1 BEA e SO “HER2 11" FLME MG IR 73 Y. VF
ZZITARE W E R E X T HER2 IR IAFL MR IS, B IHC A 1+88 2+4FA ISH 25 R A1 # R
HER2 X #1%[20]. 2018 £E R 3% [ Il PR 8 2% 2> (American Society of Clinical Oncology, ASCO)/3 [l B 2
% #:4x(College of American Pathologists, CAP) ) HER2 #:ili#5 B [21]#F 55 &8, H BT HER2 MR &5 ARER
BIT IS Luminal 24 & TNBC HJi297 461, 1008 T AL IR HE R T R 2 A ). HER2 1 RiE A
FLIRE AN IR T 2945 200 734~ HER2 224K, 1 HER2 3R IA B3 F MR g i KA > & 1) HER2 £
ik, DRCHE DA 2 | A2 S5 R0 ) 254767 TS B AR [22] . HER2 B3 iy 3R IA & LI (858 R A
BERRNEZ —, MANEEEEE U EE TN EERNE . HER2 it ik Lk DA 24 2 f 46 5
AL FONPRFIE R B M R AL . HER2 (130 F5E 3 T8 {6f e 4 e 5 L6 ARy 1 23], KK 7 R R %
MMERR, 4%k 88 O AR AL AR . 2t 7R (4], HER2 B AY 14 580 i B R %
B ORI G BEFE 241K, % idim . Ak S, HER2 IHMR
LM E (P < 0.05). 1Ml HER2 i #ik & 50T I 251 5 iy . HER2 REWS IR AL A A=+, IF 50
JGNEAR 22 I TNM 3 I RG A OGHE[25]. EPA AR 2R T, HER2 (IRRIA 7L B S B 2 4 15
FTA AL S 1 —2, BRI Lu ) & TR, RO MR AR AR T HER2 TRIAEFHE LR, H
MM R . HER2 RISTESRA MR ARk BA v, BB Bk e b7 N,
TR WP RE A Al [26] . HER2 (KR IA 7L Re 15 BN — PPt B S 2K 8 3 e 15 AR Ge i 4
] YE YT HH SO TS A H AT SR AR R 27].

2.5. HER2 FE R B P FRX TR R A RHE

ERBB2 Jii i ik (Rlid i =y KP4 1 5 5 HER2 B i RIA , {84t P SRAS 80 M LA A7 78 0 HER2
S 5 Z R MR ARG, R AN T, [E B R 4 T A L R, AT A R L A
SRR BRI, GRS, B SEE. YR, TENBE. BEee]. K, R
AN B R HER2 MIWF AL, BRI, HER2 iRk FLAME A EonmIZ . B RE R
RS MTREME . B IO AEAE TG AT B 22 . 2B L S TR R T IA AU . B 20%1) B R
HHRESEN HER2 IdRiA . WF7LRI, HER2 RIABH MG BARIEE H 2, HER2 BHPEM 1 B W &
O R T A RS G UG . (A ORI S B S 5 HER2 25 id RIA TR [29]. 4L,
HER2 45 & I i bw 470 1) 138 24 A8 56 7T D B 96 2 Wi (e i B [30], A2 B 8 1) B0 25 5 s 4
17 HE FE IR 0 ) ) B AR HER2 745 B A 23k A4l T AN 1 HER2 i 3RiA 2 [31], I+ H HER2
5 HAh EGFR % M L8 1A Bz 4 i A K PRl 1 (vascular endothelial growth factor, VEGF)IBE & A6 %t #3 1i
S 0 iy LA B Y [32]. BEE R IR HHE R, HER2 (TG MEthiZ Wit e, (AR B loss 40 A 1 12 28
R R XK HH 8 1 = (E R % b B2 (Urrothelial cancer, UC) 1, HER2 i3 7 EL 2 10%~20%, fF 97[33]
RILHER2 H) s R IA B 5 EGFR J ERBB3 $LRA Y SR Z R EAUE R M UC B AR A K.
WEIE 341407, LENVZ RS e B vh, [R1P I00T FER A 2 1) AT 1) HER2 BRI B0 TT 5 64
GfRF W, AAWA[35)4E M, HER2 fEE IR, ISR, T8 MR R RBRE. (A7ER
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R A TR AEAE I 298 M T E 1 Shi 25 [36] & I HER2 1 & 2 vh ik 4 W fi 25 57 . 76 U Ly vh HER2
FE R 5 HAMAE 5 38 % (Wnt/B-catenin) [37], 3% [FI{E ik 40 i % AE 7 7% . Kalogiannidis [38] 5 5t & 3L, HER2
FILBAE T BT 5 PR 1 R R A B b rp 3R IA AR ], RHMSZTE R &R . HER2 7E1 5 KM
H A R PR IA[39], 7E HER2 Jof 0k M BT S 3 Ak 7 oo\ il 22 2R e, w] R 35 3Ry R o ik
AT SGE TS . MIEM R, HER2 1 RiA 1A A 5 4% S0 B, M i3k i 8 40 A 386 5
oA, FEHIMRE AR T2 [40]. [ HER2 id3RiAtHnI 520 VEGF /K-, 8 M4 Py B2 4 i 4 (e i3t
WA M TR, IR A0 MO B = P A, 3 i 289 o el AR J5 4 IRz [41]

3. TP63 EEHEIBETHNARENX
3.1. TP63 EE K HmMEA p63 EEH

JiJ83 5 4 63 (Tumor protein 63, p63)/& p53 F:H Kk K K1, H TP63 HHF4whd, Efr T YL tfk
3027-29 1-[42], RN ps3 LA HIHEIEE, M5 p53 F AR, 1% FEDN AR MR R AT L 43]
P63 WG p53 AHICHEN K5 T E R AT, B TRk [44]. N TP63 XKL ZE D 6 Fh
MRNA B4k, Fifit 6 FPA[F A E T A [45] . ARG LN N Ui i s(TAD), 0 4 KA
(TAP63)F1 N i ek W 2 FE Bk 25 P8 (AND63), JE & AE N it A — B A 784 1) TAD [46] [47], — & KIAME
FVEHIA I R4 C imiBT 5 s0ORFE, XN av pa y =ANER[48], H o NEKKIER, g NTESL
BT 12 Z JG BRI R, y AR AN T 11~14 JE38mANE 7 15 J5 BT A

3.2. p63 EEFRBPRHEN EHEXHATR

EIEHAMRAL, p63 & —Frke LB bRicy), HFREIFRNL B RAL, A BRI 57
PEANGRUEE, AT T FLBROR AR I 4 BIS W7 [49] . ANp63 E 7 (£ BN ANp63a) T BE6A T AEFE i b iz 4m
JL[S01 A0 i i b Bz AR [51], Sk R FUR b B A0 B R AR M RR 1 L 7 s A R G 5 A 74 [52] - TAp63
T A B IR, T C sl N S R R S LT 7 SRR A, ORI SEHT AT
F[63]HH O & 457 TAp63 MEAY ] DUl % A A T-ANIRFE, 1E B ZL, g mAbE &, TAp63 MY
7E DNA #5177 B AL RS S 2Rk [42] T ANp63 ] A BEZ0 L viE 70 I B 33X 75 A0 B 7E JiJed 1)
R JEPRIEEEAER . p63 FES SANM AW TE. HEMAKE . DNA 05 S B ARE . T
P53 AHIC M5 5 Il I DL S 5 R T S R 1% . SURRE =t 4ERE N b R T4 22 0GB B2 [54], X
TEFEFLRRTE N BT A bR 2 IE 5 R B [B5]H 2 B

T AT p63 fEHL A DI REME A, Marta 58 NS [ S RA IR 2 N ¥ p63 AL TAp63a
FI ANp63a [1] MDA-MB468 Afiffuik, MAFFL 43 H 45108 [56], fEHE:AL A B TNBC 4ifi, ANp63a Xf %
R IE R m . TAp63a #1320 . BAR p63 285 FL R4 M /r AL AN T4 ML 547 ¢, (HIRATK I p63 1)
— AN EEAE R AT ARRGT, X RN R AR 2B E R . KR ER AR A TNBC 41k
AW, PFORHIDIBERI TSR, KT ANp63a 7EJE R AR H R IL . HAKRE57]RY, p63 1t
S5 U R AR B MO, (HRFRA RN ARG —, "aes p63 ZEEAAWA B3 TFHMEZMA
BB, A AE 2 AR p63 B A O, SR A Rt — B 0T AT TR AR [S8] T AR B,
TERIEE LS B p63 JLFERIE, (HEMTRE LR, p63 TRk b iRk m Tke
SRR, VLW p63 AR S LI R R SRR G,

3.3. p63 FEHtAMEPRIRIE B R FHR
AFHLREE S AR E ] L0 BLA B A AR A S 2 2 e p63 RE[AIFRAE, S8 AL
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B ERIE . p63 TEA RIS 1 il o R IA AN A, 7E R ieE 112 W (1 R MU ik 93.75% [59], AT
U (1 % ) s A0 e . P L 2rh p63 I PH MR R I i iy T S5 40 21 [60], IR Ak &8 A
2 p63 HIBH MR IE R T T IR B 67538 . Bk, p63 T —4 A FE K miRNA, A miR-205
O INEE S[61], 2 B b AR s b Bz — R 78 03 4% Ak S S R AN R - . Martens 25 [62]4F 5T K B p63
FAS HPV YL K 08 % V)M DG, H5 p63 WA 13- RAENLH H AT iR I8 . Tuppi M 58T F[63]
RO, WL TS TAp63a St — 5 10%] TAp63a, FJ LLTE YN S VA7 IR 57 B0 S5 . ZR0K&E A
WHIE[641 K3, p63 TEHTFIMRIIR H A SERITER, X2 RYEM BRI K PR p63 R FAt:, 7E&
G bRz AR R p63 ik [RIWT MRV 2k, T FE T A I R 48K 2R R I R IA . BRI A AR S W A e
M EAKYE, (AT p63 7R3 A M rh Rk, FBAPESS RARE 312 W mT 51l . Kumakura 45
PR FL[65]3E— P UESE, p63 L5 ik e & SR A B O, p63 PRI B B E KA AR
e p63 BIPELHAK.

4. p63 5 HER2 {ERIAHIHE X1

H AT 7> HER2 IRFIA B A48T TNBC 1, 1M ANp63 it & e ik 1 BAT A A A B IR AIE
PIFLIE, KZ RN TNBC [66] [67]. HER2 7E LIRS 1 K AL FIFE R e 5 EEAEFH o 75/ BRFLAR R
JREE(MMTV)IXF) 1) ERBB2 5 PR /N B 1 JoRg A AE AR R, I ANp63 & HER2 A L i i 4t e
(The cancer stem cell, CSC)) == 45 X -7[68] [69]. 54k £ [ (E-cadherin) & ¥ B M K7, HWF7E[70]
fa i, ANp63 i@ {iE i E-cadherin 1 & ¥ HER2 75 S (402 22 I E R, 7€ HER2 17 140 2 28
AU R FEVE R o B I B E I s RBIF 70 38 A B Aff — 3 ) (R AH O M
5. #ig

p63 J& H AT BA S AL b R 4H bR ic ), A RO ARE R AR, AR b LRV R
SERIMMFEER, XU 12 & S 2R R B E R . LR AR B RIS 2 12 R B
AN A S SRR AR . FLSOIRIRT B SR . SRR BRI, R VARSI s AR g 1 IR 1 A (1
BSHE YRR . HER2 fEFLIME IR A KB RETE KXPt HER2 ¥ myay7 e E2/E M . HER2 I RIA
X FLIRIE A TS VPN S4B SR T A B R . IR, Bt HER2 $ER)VRYT — B2 AL A . iX
SERf LA RNER 1R ISR IE 7L (1 70 4 51297 77 R AR, EHBNEAE R4, HER2 (KERIAH
PR HIE Lo T HER2 (RFRIE ALV BE W LLBIRR, HAEFFRNEHEEE S 5K 0E 7 Aeft X s i
PIAAER, XA T IX — WA R AR SL e P BB . H AT p63 EALME P I AR R, 5
FLIRS P2 W7 B BB TS ARG, R0 HER2 (RFIA FLIE BB 1A T 4 A g o (IR Bt p63 sl
Agi—, XAFE p63 WAFIAEYF IR KAERANSIERZ w8, KRAEMINR, p63 MR R IK
RESCHIREAR AT, HETHIGE®R. XSRS X p63 BFFr)Ed, BT R T LU HER2 fR3
R LIRS RS HERIRTT T R . AL, TR LR R R IR 1 4 S 2 W DL R o AR P e
p63 th A+ HEAEH .
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