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Abstract

Pin1 is a peptide prolyl isomerase that can specifically catalyze target proteins. Normal cell proli-

SCEF| M M, FAEL, K3 Pinl 5 VEGF FEifife PR IE KARRAED]. IRPREE 23k, 2023, 13(6): 10075-10080.
DOI: 10.12677/acm.2023.1361409


https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2023.1361409
https://doi.org/10.12677/acm.2023.1361409
https://www.hanspub.org/

EHE 4%

feration and differentiation, as well as tumor metastasis and growth, is regulated by the phospho-
rylation of Ser Pro (serine proline) or Thr Pro (threonine proline) in proteins. By inhibiting the
activity of pin1, the goal of inhibiting tumor cell growth can be achieved. VEGF is a powerful cyto-
kine that can produce a variety of biological effects. It can be highly expressed in both traumatic
and tumor tissues, and highly expressed VEGF is more likely to produce a microenvironment con-
ducive to tumor growth. Pinl and VEGF are highly expressed in lung cancer and can be used as
detection indicators for tumor markers, or as a breakthrough point for dual target combination
therapy of lung cancer. This article reviews the function and structure of Pin1 and VEGF, providing
favorable basis for the occurrence, development, and treatment methods of lung cancer, and pro-
viding strong support for multi-channel combination therapy of lung cancer patients.
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1. 4R

it A2 A R i WL RIE 2 —[1]. R A BR AN SERIRE AL T 1 f o I, o5 BT e i SE T 1 25%
DA E[2] [3]. Flfadie i B o0 28, 43 g /INat P it AR /N2 e, b /N LR £ 15 15%, /N B
FEZ 0 85% [4]. AR/ AR AR U H SO B 2 2 Ay = Fh R il iRAE(LUAD) il . K40 s
A — 2% L ) i dis DA K St g — S Ah 2. Tl i (LUAD) A T R B WL 287, T, =K
Tge. BOLRRER[S] [6]. BLSEHE[7], Ml B A Lb[8], Horb ko &5 m il iR (LUAD)
29 5 Fr A e (1) 40% /e A5 (9] A s AN b (B B R R 2Bt e 28— R e AN 2012 it S8 & 332 431,
B & 2018 41 1175 BI[10]. H AT I WIaTT FBOA TR BULYT . BERYETT R ia )T, (A
TG HA R[] ARERERAVEIT IO, 5 FALFREM 4%2] 17%A5E[12]. it 1R A R R & —4
HMZHEE IR RN, KT 2 F0E 5 10 % K I R 578 A s SR 55 1) Wi R VE FH [13] . 07
PR IO TR B DR L R 1 AN A A SR, AT R, W] DA 2 SR A AR 5
kB B TT PR AR R TR 14].

2. Pinl HO£EHThEE

Pind &8 22 Jok Jii 0 Bk 32 I 2 7] 4> 55 ¥4 B (Peptidyl-prolyl cis/trans isomerase, PPlase) 5 Pinl #4 W1 5% % .
N Pinl ZERFEN T 19p13, itz EH Pinl, HEEH 163 NMEIERAEEA KL, 7 1= 18KD. Pinl &
ARAEEHThEEIR: —& N AR — 2R 0X WW, B 39 MIERREEEAR, DUH/AMER T
EEBRNFHIE, TR SR, /T Pinl 456 TR P BRI H Ser/Thr-pro FeE 3% b H—1
N C i IR IE I S A B PPlase i MEX, 1 120 ZIEERGRILA K, X EFIEALA, B RNA %
G N IhRE. LLEWIIX 12 ANEREE R TR 7 41 B2 [15] .

Pinl e I (A0 B 1 CRB AT, B A 28R - HERBUR IR - IR —
AR BRGSO, wnT DO R ARG S . DLAJR AR KL R [16] [17], 22/
I = TR 7 20 B A 35 v V22 QB B 1 Ul v o — RO B IR AU A, X LU A I A 1 R A R
1, 22155 SR J T Il R B T MR I Th e  TE R IR, 22175 - PSR AT 15 9 P 56 A AN [ R I s = #g 4k
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T 4

5 Y YA R IR 22 PP 2 32 Pind BOIRTY, R BN 5 AL IR, JF 2 SR IAEK  Pinl
25 DNA Sl (& s AL, A AR a2 e AR . HRTR T Pind OBEFTEUIR, 2 K43 pinl
FERMR AN Rk, AR IR R AL RERIR, R RRe IR g A s A, R T 18] .

Joerg F. Rppmann %54 Pinl it AL IERR A6 I = B A AR G2, MBI, W Fe kIl
Pind X -2 B A 435 AN 4 0 A= i A ST 2 A B2, Pind BN REBRR & S B I AE A 22 0 R A R T
[19]. Pinl FIRIA/KPAEIEH A, AR AZ LR AR B8 T, @i ] pinl K& e, ks
S PR A P 2R ) H Y

3. VEGF B4 +aThe

I8 P Bz 42 K Rl F (vascular endothelial growth factor, VEGF), B[ If % 3#i% A1 (vascular permeability
factor, VPF), HAZFAEFIIRE, &M EA &R I 0O 8 P S i ARG IR 7, fE AR e
A R PEA R SR B R U8 N R s . BRI, JE RS 5 RE, BRSNS
B, MRS, REKENIE, 3005 g0 i Jo ki@t i B4 m s 40 B e, NI e
Pekitk, I HANT TR A A RIS, AICSAIAEE T (10 i 89 240 Ffwd ok b T S A 3 BURGA 58 PH B
SEIRYE, BRUEMSEFRAF] TR PR SHARE, B AEEZ R RERKE MR, ERIR SR
BRNE o SEAA IR 8% 23 i 22 PR I A2 R IR 7, 048 VEGF (H“ VEGF-A”Z ) FF 40 i A= K Rl -1~ (HGF).
IR M A KR T (platelet-derived growth factor, PDGF). il £ 44 it 4= K [Al ¥ (fibroblast growth factor,
FGF), TEXLE[H 7, VEGF 7R M4 A p s T R 3555 EZAER[20] [21].

VEGF 5 H /& VEGFR2 454, MHIME IEH AR 2, AR  REMIE, i iEwm
" HIRE[22]. VEGF-VEGFR {5 5, Al {2 f VEGFR 2R (Tyr) 7k AE K A F B IR 10 5 E B IR 16 S
RIS ST YER T Sre W,  Tsos AN 24k, REUE @B N VSN, AR A0 i A 2 R Dk
ZRIAR ), W 20 B L PRI [23] 0 387 A= ML 8 BRI Rt S AAced 1 AR K R H R BEE T, e gt
Je8 (1) 38 AR R # [24] 0 20 tHAD 70 AEAR, 387 A LA 1) AR B A1 B o 20 1k S 4008 A 4 T 2 7 B Folkman
BAfe . ZJE IR, RN EE MRS ST, BEAAA 12 2 KRN, B LT
CORHR” IRFS, FERB AT MMERARAS, UM EARRT 2 & 3 = KRULBEF, MR 4 i B AT A 1 2 A
[F s, (REH A A AR i, s b B AR IR, B o] M (1 Y FE B %

4. Pinl 5 VEGF x4

Pind 5% 25 Ji g 20 B i) 35 5 5 404, CAE R A e ok ek, [RIAE TR A 2 RIS, & F#AIK Pinl
IR, T ReAm iR 40 Mg 5, JE3 o g0 s T fEdE/ Nl fiE , Akihedo Ryo Bt 5t 3% B
5 Pinl 4123, VEGF (214 s 2% PR [25] . £E FLIE 1 3K Pind e80T UE & H -1 (activator
protein-1, AP-1)FlE 4% S [F1--a (hypoxia inducible factor-1 a, HIF-1 a)[J# 57, M SE A MCF-7
YY) VEGF 1t RIA[26], I TC B R IE & AL . fEEaUET, FRE UM Pinl [RiE
J&, VEGF RiA/KFRE T, XAHeS VEGF KRR & 3+ & AP-1 4567 A 55 [27] [28] [29]. FE#R
NI SIS T, Pinl-siRNA Y8975, AERRANE B H 2N VEGF Fik/K[30]. LA 5T
— R TEARMREALZ T, Pinl 5 VEGF fFEEM M. Pinl fE 8 — A G+, FEAFMIGES
feiEekrh, REMPMIEM. T VEGF FidRiE, Rt R E R R AnE, AMErEK.
(2 1b et S TN E I Y S

5. Pinl 5 VEGF fEft 5 b piBh AR IHR
I 7 AN [F iR T Pind (VEFR R B, Pinl JL 55 T FHA b A s e S, [ (2 5k i sg
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YT (R 3G HE AL, X R pind TR N2 Al BORE TG FE A . O T AL T Pind YT R4 IR A K1
ot Fmas, HlA KE Pinl ENRIREL ., ARSNAEL, ShP A it 58, {H52 Pinl 72 i /B HL
HIF 7Tt IR R R 2% 18] . Bao Z5E[31]%F A2 60 Fitfifryeg 4L S e AR 82 v B, 7 B LA e
B, wfitE. SR, B, RUSIRRME. FLARE. WORSSE A, BIRTASINE] Pinl mERIA. Pinl BI&
FoIk A Re 5 FAh 1% B A (G0 B-catenin A CyclinDI 45) BAG A SG R s BIF 78 A L, 1 L e AT 97 Jilia o
Pinl [ #l A TR TR s PR FR RS DA 8 A R s 2 2% Ie a3k 4 i 389 e RN A 1A 45 53 % 240 el Pin P
FfER, XATRES Pinl A ZFEUKMIE A X, XRS5 2L F[32]. Pinl RIA MR T
JHEE R AR [33]. AAFFE RN, £ PC3. LN-CaP ZHfur Pinl #f =ML RNAI iRk R A e e, FIK T4/
MIXETE . FURERVSZERERE, (EEE T dPus 2500 2 5 5 5 10 M8 40 AR 17 M AE T2 [34]

Viom Z5[3510F Ft KRB, AMUAE AR 227 rh VEGF i ik, ERANE IR i, FnZe $ b
928 40 e () Zh A AL Hh [36] [37] [38] [39], RIFEaid ik, @55 /04T, VEGFMRNA 2255 Ai 75 iR
AR, T 57 R AR E] VEGFMRNA, AT &K IS KA ) VEGF R 82 HH JHes 48 it = A8 1) iX — 3
% . Sasaki ZE[401% B MR AT FC IS AR TR R B, VEGF miaRiE, JH5HZAEh A, (edk M v s gn i m 4
K, ATERE R S B AE IS R E - VEGF o] LARTY M I8 & M, b oIS i A8 38 53 1 148 =
JNRE, WS BUME IR B AR, T R AR AR R R ) &SR, A A
2 20 P 5 2T 24 40 M T N L R A 44 [41] . Baker Z5[42) 8 ELISA VEFRIC T 45 B 4H 41 5 1E H 4H 40
] VEGF il PAS B4y, &I uPAR. uPA. PAI-1 f1 VEGF fEMEH LA bt #Riks, I HiEEH VEGF 5
UPA. UPAR. PAI-1 Z 855 545 E e i A M OME. Ravi S8[43]0F 78 &KL HIF-a #sk K14 P53
G, I H A S S0 VEGF R . 1 Soumitro 25 [44]38 1 % 3L R 41 Bk MCF-7 & MDA-MB
HIRE KRB, p53 75 VEGF BT spl &0 s & E &Y, MitiBLE T spl %I VEGF B3I+
FIET, M) VEGF IRIA .

6. REERE

gi b, Pinl fid FIALEA R MR A R RIS AR T s s B A, A MEER, didEd 2
FiE Sm e A0 f e 3 i, 3 B A R4 R . Pinl (R/E AL Pinl RS #IHIFIA Pinl {5
AR R A EHIV A E A [N, EZ R T R VEGF i3k, VEGF KR il I 1E
g6 I P AR R A B B R AR A, SR AR I AR R — R AR R T T R, R L
KR 0 HIF-1a. VEGF. VEGFR2 FRiA/KFA B TIRIR 1 AR/ N e A R At Jig, AR T
JEVFAE . X Pinl 5 VEGF IR NSRS BT 1 M Bies i) A2 R RE ML, R IVE YT AEAF A A B
fIFE B, N Pinl $0I5 & Pinl BG VEGF HIHIF AR A AR TR EA T 7 ), [RS8 N SRI6 97 & Fh i
EWE S sy

H AT Pind (8 72 2 O IR T 7L S5 3, 5G T Pind ZE Mt b (4R R LI S 40 AR 2D, AR 5T
FH Pinl & RIA AT BRIEOE NSCLC JELe s #HOCIE B FIAH G A1, MiiZ 5 NSCLC k4, I H
FAEN Pinl. VEGF Sl M tEfRE . BARAE NSCLC A4 f74E Pinl . VEGF I #%ik, H
pinl 5 VEGF MI{EFMLEI AR e TG RE, SEEMIMR. F8%. 2% BB, TR, SRR SR AR
HZHAE M, TrERBRATE— B0, Al 1R A R R RIXGEIE 16T kR R R dE, il
T VR TT PR I E R R
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