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Abstract

Breast cancer has ranked as the most common cancer by incidence worldwide, and becomes the
leading cause of malignant cancer death among women. Numerous factors are involved in the tu-
morigenesis and development of breast cancer, and its pathological mechanism is quite compli-
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cated. With the deepening of research, the relationship between tumor microenvironment (TME)
and breast cancer has drawn increasing attention. TME is composed of cellular components and
extracellular matrix, and has been proved to be closely related to the occurrence, progression,
prognosis of breast cancer. Proprotein convertase subtilisin kexin 9 (PCSK9) is a new proprotein
converting enzyme, whose function is to degrade low density lipoprotein receptor to affect LDL
metabolism, which has been proved to be an effective target for the treatment of cardiovascular
diseases. In recent years, overexpression of PCSK9 can also cause dysregulation of multiple path-
ways such as cell cycle, apoptosis, inflammation and stress response, which is closely related to
TME. Therefore, an in-depth study of PCSK9 in microenvironment of the breast cancer is essential
for developing new TME-targeted strategies and new therapeutic targets. In this review, we sum-
marized the mechanism of PCSK9 in the TME of breast cancer.
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1. 5|8

FURRIE 2 2 R DL R 2 — o ARIESLTE, 2018 SE AR oM FLAME BT R A 210 J5, AR
L MR ORI 25%, HIHER BB, BB e A, £RE, BT ADEEKR, |
] 2 L e e N B R e T N St S An, 0 il o A 3R Ao v UM RO A ZE T KB 17.6% 0
15.6% (2] [3]o KL 33 ekt A 1 ALAE L — b a2 W i B SUIR IR AR [4]. FLARE HOSET:
BAFR) T —w g Ehl, BE AR LLEK, (FR A T B R0 2 LR LR A 12 W AR T I
AHENE, EEREEHRKIAERGIZ 167.1 73, SHFEL) 52.2 HHCT M, FURE K500 5708 HiEn
B, CHCNEERE A A W[5 [6].

T AER R IAE FUBR MR I R AR S R R T R O B 3 1 BRI (7], & 5 MR R i A A7
NG IE, IR A S SO T B3 IR A 52 4R MO 4l . BB, P R A
JUE 7 4 6 58 240 PR AN 4 L 4 o Sk [RIAA) J P, 5 IR R R AR S I B L R R B OC R (8] B,
B XoF J IR AR B B A B 4 i LR VR T I — AN BT 1

A8 AL EEAG 59 3 2 9 (proprotein convertase subtilisinkexin 9, PCSK9)/& A &5 H LB Z G 56
9 ARG, FEBFES W, EH BB, M. EHARRIE . PCSKY il i 5 B B 2k
(low density lipoprotein receptor, LDLR)K 15K % & if & I [H B (low density lipoprotein cholesterol,
LDL-C), H L2 5431 LDL-R 454, K LDL-R FA1E B AT FEfE, S EUH 20 LH ) LDL-R
AR, YD T LDL-C BN, FHs 1 I LDL-C 7K>F[9]. PCSKO [ 1 7£ 4k 45 HH & s e o i1
G, WZE5 T 2R ERE. PCSK9 i Rk T] gl R4 A . TS RORE S N N 55 22 % 0m # 2R 1
JIIRE () AR R S S AR R R I 2R L SETE . A TSAE — RAIAEM RN, Rk PCSK9 MR IR A K
R B —5E HIAE [ 10]o A SO I AR PCSK 7 7 e e A 58 b A AL RO BIF 70 ik g AT T 22450 .

2. BpEEXENEZRR
JOREAL IR IO SRR ALy, IR R A R TR DA o SO B L e B (4 P
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EMEEAT M . K EAT M R SE A0 AR), LSRR, AF 4k A0 RN IS A Rl o 3 BRRAE o 280E I B I SE v] i R IR,
P B ERIEE 1] EME I RE I, S0 S N AH DG PR - 2k i 39 0 75 vl g ik g 3 Bl R 4 %
[12]0 [ MEAH 0 7E i g 2F e Je A A R A 6 22 v A 1) ML BRI B AR AL M2 B ML g i B
TR ME, A 1R B0 %45 40 B R R 40 B O BE 7. M2 B g it LA S il R 1, 2 5H8UEE . JER
IR AR . iR A 5% B W4 Y (tumor-associated macrophage, TAMSs) 2 7Lk 2H 21 iR IR i 1K) S iz 4i
L B R (20 50%), K5 TAMs RIUABARTEH M2 ZU4RMt6E, (kg i & e [13] .
Zhou %5 N\ H ELWRAH AT N AR ZL R 40 52 MCF-7 #EA7 L3597, S5 K3 TAMs i@ 70 il K& IL-6 ff
STAT3 BRAC AT TSR R R R 5%, 0t R 40, AT i 3k P A R NG S [ 14]

2010 4ERFFE N G 3 PR 51 20 BEAIE 72 4iE 52 PCSKO BREZIA I AR Ah, 1623 58050, M. &
F19Z Ak, S A AR A it A 1] o 3k — 25 % B PCSKO 3 3 1L T i 32 DR i 4% 2RE M G JE I, HAL 1 & PCSK9
R ARG, 3 AN SEMEK SDI. SD2. SD3 %, HAMEM N IR, 28 14 6 HExh
AT pAE, BA BB EA 3B, BASMEE 9N, ol EMEE 1| ANEE 6 I E IR
457-527 R FEMR 534-601. 2 EER 608-679, % 2 THE 6 LR 477-526 F IR 552-600. Z HE R 626-678,
BE 3 FEE 5 TPRIEIR 486-509. FIEFR 562-588. FIEFR 635-654.SD1. SD3BHrEy 6 &4k, Hibi4 0
SREE S TR MR, B 3 2 S4BT G MR M R . SD2p F1 S5 5 45%E, Pk 6 N2 B LR 572-584
3 AR 0 T B, 38 K SD2.SD3 R AL 1 427, F-4 SD3 1 1 AMZ e 4335 78, [A 1] PCSK9
53R T HIIRPT R S AI15] [16]. WA, PCSK9 5 EMEAHMAIET: BA M 1E, oxLDL REME
151 B AR MR AY, o B IS R B AR T, BE#E oxLDL WREE I TEE, A0 TN, PCSK9
RIEREZ SEM[17]. EHEBFKRKIN, 15— €W EFI EYEE KN, B oxLDL #FEAIRN A1, Bax &
FZik LI, 10 Bel-2 & ARIA N, THP-1 Y51 B MEgn i i e — 2 ¥R ) PCSK9 siRNA Ji5 ] oxLDL
WP, HE#EH oxLDL AL, Bax HEEFRIEWIE T, Bel-2 HEKIE B, LLESERIER:
PCSK9 /& oxLDL 53 I Wk 40 B i 7 7 8 252 1 fm] 15 B B8], #0if] PCSK9 RIA W] LA oxLDL ¥ S/ B
WEAHARPE T, HHLH S N RMETE A Bax £I&, LRPUETEA Bel-2 RiLH XK[18].

3. BERF4AAR

20 HA2W), WA SR IAERE V) A e AR B SR AA, K R R ARG ROk 1.
] P 20 3 P [T e AR A4, R N Lo 7 P IR AR S M R O 2 4y, IR R S A A GG 5
HE, WSR2 NH A REE T IR AEAE A, NS S Rl . DA UE SR A Hh JIE [ e ) AR
Rl A T WA S B (Ak). (R A, VIR S VF 2 R R AR S R R
YIAIZ[19] [20].

AT H PCSK9 fE# 5k 5 IR A & i H i =Be IR & 5 B, FERI PCSKO ] LU [
REW T A G i T 1 R/ H i = ER A6 OS2 B RN kAT 384 000 i 440 e e ) 85 55 i 2 1
(G A%, RIHX PCSKO W LA k4 i A H vl =R A B[ 21 ] IEA R T3 H I PCSKO FH il = e /K F
ZAAELE IEAH DG, PCSKY @ity #& LDLR 1 BH ik o 5] %2 B i B 1 R0 7L BE SoRi o 4 4 P A AT P v H 3
=fg, AT REE X HiAh LDLR BE324K, 40 CD36. VLDL 24K K Mk T m i = B8 [22].

IEHFMRALR S FE R e, AR iEZz EZ 2 Huh =08, K5 HERIFEML N
WA SRR . MR T RENS i . AR PRI 7, R TR R T, ERLRSEE
B R EEER (23] A HEFCN ok NSRS SRR R 4 43 )5 R e T Al R S R R R )
T 5 2 B 88 240 FRLE A P A1 350 3R 0 HH 3 i (P A 2 MR Y, TR % 10 R i 4 SR B0 LS R 2 R e 3 s i A
WD, FRF T RS — e ORI RIA A G, A MMP-11. &R AR-2. 42 9 40 i 57 (IL-6

DOI: 10.12677/md.2023.131008 42 L2212 W


https://doi.org/10.12677/md.2023.131008

FUIL-1), 3 AR, IRtk (MG S ORI ORI . AR, i RS X R [24)
4. FhiEE SR RUETHE4RAR

Jit IR FH 5% B 41 4 211 i) (cancer-associated fibroblasts, TAFs) & IR A 45 b f 32 B FE R4 i, — 7T
HPAH ATP FIACI A 1) 4 R 4k 40530 1) e 40 B P B8 DS EL Rk RE B AL LT FH T ATP ARl 5 — 7T
T A3 WA AR AC TR - o A DR - DR A AT S5 0T g 248 A0 g PR 58 1R AT T8 (25 ] IR A O e 4T 4 48
Ji 36 I A FH B 55 43k 1) 7 25 T e 28 200 B T e /> 5 A i 5 e 4 L ) P B, DA BRI LA
95 R G0 e AR BRI TR RN R A X S 2 a0 R 2 B iR 1) B A 1T [26 ]

FLI I T TR 1) ST 4 4 52 i 88 5 T 5% A 5 TR 98 A O ST A 48 RL(C AR s) =2 i R 1o 35 v oK
(S o 40 P, AR g A ol rb o T RO A, b 2 P AR R 4R R . AEFLRIR 24, Tyan
SN [27 10 70 A B9 40 i mT DA 22 401 P 5% 3k 428 T 950k 4 44 4 i v 440 i A= 4 IR 7 (hepatocyte growth factor,
HGF) 150, MR 358 40 P A B 1) AE K AN 8648 . Suh 55 A\ [28 385 5236 % I CAFs 81t 55 3 WA 4T 2 3
AR 2 (fibroblast growth factor-2, FGF2)fF T MEWER 52 44 ] 1 FL w40 MDA-MB-231 | FGF
AR 1 (FGFR1), {4 M i 39 58 A% 512 28 o Ja 40 L) b R TA) 70 3 A0 =2 e e 72 i F v ) OB D 3R,
T CAFs #{ESZA] BA4ril L3 EGF 25K 7, B FiiF p3SMAPK. Wnt @M, 175 5 7L 15 40 i 8] 76 A
B AL DL R AR 28 FIRE, IR A S dE A 2 5 T IR A A . TR ER[29]5F NFEXT 3
Bk N B 4B RIS PCSKO 5K F SIS 58 6 AR [ BRI ) J5 7%, B9t R I PCSK9 M fISf5 e £ 4E 2 ks 7=
PEEE. FEUIEIE E RIS N, 38 PCSK9 v] LA et 44t A= 9 D6 -

5. RE

LR EPTd, MRS N IR AR A CLAE AR R R, AR AR A A R R R B AR A
R AR — AR R E RS, MR EIAR B IR ROA S 4R R D e = R LBl
ARtk . PCSKO WISESANM AN JAT . JORE B WIS W 55 2 AR B R R AR08 A A FEE 0 o A M ) 391
MZEdL. T, TR . B, IRAWEA PCSKO 7EFLIR IR A S (/R F, AT o sL e i va 7 S it
BRI AL A, 6 LRI (R i6 T B BE K I SRR EE B R

ELmAB
Paemi GHT e DT RIT H (g5 . 21YXYJ0103).
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