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[ Abstract] Breast cancer is one of the most common malignancies in women. About 70% of patients are estrogen receptor (ER)
and/or progesterone receptor (PR) positive. Endocrine therapy is one of the main treatments for hormone receptor (HR) positive
breast cancer. In recent decades, endocrine therapy drugs have been continuously innovated and applied in clinical practice, the
risk of recurrence/metastasis of breast cancer patients has been significantly reduced, and the prognosis has been greatly improved.
Among them, aromatase inhibitors (Als) play an important role in endocrine therapy for breast cancer. However, a large number of
patients develop either primary or secondary endocrine therapy drug resistance. Therefore, it is very important to overcome endocrine
therapy drug resistance to further improve clinical efficacy. This article reviewed the mechanisms and the latest research progress of
drug resistance in HR-positive breast cancer after prior Al therapy from the aspects of genetics, epigenetics and intracellular signal
transduction pathways, so as to provide some guidance for clinical diagnosis, treatment and scientific research.
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2, HER2) . WK ZIK (estrogen receptor,
ER) . & Z 1K ( progesterone receptor,
PR ) FIKi-67H4 54 B 45 G i 412Uk 2 Rl 45 2R
P FLAR A 43 Hluminal A% | luminal BAY . HER2
BEPERL B =BRSS5 5 S5 A LA EAMRY, DAL
BEWE, IR FAHEEGIT .

Luminal B PR IUONER FHIPERT (5C) PR
FHME . ERJE TALMER Z WO Z A, BN
ZE Ry ( N-terminal domain, NTD ) . DNA%:
&1 ( DNA binding domain, DBD ) VI X Ficiksh
&1 (ligand binding domain, LBD ) 254 A,
HANTD K DBD#B 7345 & — A T G DI e 45 1)
(2 BINAF1KAF2) Y. EREZEAIFFERC
FIERPHIFPIEY , ER oue: L AR 7 55 H 1
HESRIFE A gy, 3@t S0 S 2h 2455
MGS sk, WATdnfigsE . 1k, UL HAE
W kA . R R SCHEEL; MERPAIVEH A
Eﬁﬁﬁ [2,67] ,

70% B FLHRJE N MR Z K (hormone
receptor, HR) BHYE, XFFub2@s, Wi
AT I R AT S A Ay 0 A AT
2546 45 e PEVEBE R 2 AR TR (selective
estrogen receptor modulator, SERM ) | £
MEPLZR Z AR T F] (selective estrogen receptor
down-regulator, SERD ) . 7% # fh Mg 1 i 57
(aromatase inhibitor, AI) FIfE AR R B
KR L LB NAIT R, TEik
JEAE R LR A BTG YT Th N R, iE
SETEM I FLRRE Y — 2By h I P i, AL
BT U A28 I Lo SRR SRS TR IR YT
Jrak VO SR, 4R A LR IR
AR A VEATIN 2y, XA 2 S I B G sT
Hemg LR ARSOWHR B FLIRIE AR T G T 25
WAL M i o it e i A T 23R .
1 BEEEVE
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AR UMAIFVE ] K 5% 12 . RobinsonZg 124
KB ESR1287F Y ER PHE i 0] 3L AR LB DY
ZHNW, SR, TEERMIM: R rEFL I
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AR, Hf—se gy 12 2 2T i Tk b
SERVERAS , Toy%s ' R, TEBZ NI
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REWHBE N (real-time fluorescence quantitative
polymerase chain reaction, RTFQ-PCR) . At
J¥ ( next-generation sequencing, NGS) 5§,

—BERFSEIESE T ESR1FE Y 19 S5 ERaE 1
KPR AE Y ARG . g Y R, T
T47DAME R, FEARMREEME BRI T, BFA
FIESRIEEIN /25 A f0i BE 3k T e dEAm 2 I
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A4 ( DNA methyltransferase, DNMT ) i
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(ENCORE 301) "8, 7EREFEE R KAT
IR YT VR P ER FA P FL AR i 2, ARVG SE3H IR
B BB VA R AR 7Y 36 30 B 24 AT I A K TG i i
HAF ) (progression-free survival, PFS) FlGiA:
8 (overall survival, OS) . [AIEy, HZe4tk:
AT, BUR WA R ST . E il R
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Frili i FIMHER2F A AN FERE L, LA RL
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PUISAHB AR H TS ARRYTHR P . HER2[]
PR AR IR . I, HDAC
TRIFRERERE . PUIAAAF 2500y AR HS
RRALRY TR () SR B TBL
3 EREESHSERIEEARAMAGART
3.1 GFRAzZ 5 #-F@ B R Iew hib 7

H KA F 321K (growth factor receptor,
GFR ) JeH T (5 5 5% 00 B 0 S 0 0TS 5 3R
RPN S W 25 A0 G, S ERBBE R AZ K |
HEF 420 i A KT 324K 1 ( fibroblast growth
factor receptor 1, FGFR1) | B EEA KK
F13%A4K (insulin-like growth factor 1 receptor,
IGFIR) | %Gk E B (mitogen-
activated protein kinase, MAPK ) FlIAR ML 3-
P4 ( phosphatidylinositol 3-kinase, PI3K ) /#2274
R/ IR R R 1 ( serine/threonine kinase, AKT)
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( mammalian target of rapamycin, mTOR ) 155
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PI3KIMEM T Sp1100 ) , JEHAEHRIEM:FLARE
H, AR ER K429 V) | A5 PTENSL A T Rg
PGARE XSS 2 AR5 AN A A . R A
£, I I N 2 AT 2
PI3KZEEH, T ARPBKEZEZS S HEM
KA BB, ERETER (p8S) M
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FEALMT2G, R dfastr- Kk, XFFEa
PIK3CAZEAE Y AT 25 FLNR i, PISKAM il 7B
T FHE R — RN AT R B IR YT RIS o Buparlisib

S — R iz PI3KAPHIF), $a 1 2EPI3KHY
LR (o, B, Fly) ', BELLE-2id
w2 KW, X T ARAYT IR 25 I HR /HER 2 1 1
FLRIEE , AE e R RE A S A LI Fbuparlisib ]
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TS b B, HOE S SEE 2
)5 (Food and Drug Administration, FDA ) {it
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HER2", PIK3CAZEAZ 1) ok 26 28 J5 Ao Mg 1 2L
W9 o

I R ATAIFSE 7 e B, Pedett AT 57
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i 245 B E IPFS, W WA R R WA i . B2
. MEI5%, et Hit, AKTHHF]
capivasertib i ATifi 25 HR FH 2L IR 42 43t 173 19
PERE, A UG AR — 2R SE

mTORGH 5 ER{ 5l [ 2 [8] 7776 5% VI 1)
MHEAEM . mTORZ 54 MmTORE A1
( mTOR complex 1, mTORC1 ) HImTORE 542
(mTOR complex 2, mTORC2) , mTORCIHYJJE
YIS6ELMEF1 ( S6 kinase 1, S6K1) , WifRILERMH)
AF1, Ja# st B R AR S2 A s >
S6K1/EmTORMY FUFHL sz —, A%
BB RPN A0 MG S ) FE T -, RN R
T SES6K 1AL ERERAL RIS S (0 4k ss
AR —MEINERATEY, #id5mTORCIAYAS
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FIDITG 2 A W I RbBEFR AL T 006, B
SEHTFE2F, FEOLHFE MUY, RS 0
WG /S0 3 412 kA g i %) . CDK4/64m
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