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Abstract

In the past 20 years, the global incidence of cancer has been rising rapidly and the treatment of
cancer has always been a challenge for the medical community. At present, the main shortcomings
of conventional chemotherapy drugs are low selectivity and poor therapeutic effect on tumors.
Targeted therapy with high specificity has a better therapeutic effect on patients with fewer ad-
verse reactions. The development of targeted therapy has a good prospect. RLIP76 is a multidrug
transporter and anti-apoptotic protein, which is one of the key molecules in chemotherapy resis-
tance and signal transduction of cancer cells. RLIP76 is inherently overexpressed in cancer cells,
while normal cells have relatively little dependence on RLIP76, which provides evidence for ac-
knowledging RLIP76’s potential as a unique anticancer target. In many cancer cell lines and xeno-
grafts, by inhibiting RLIP76 to trigger the apoptotic pathway, the consistently observed degrada-
tion results provide some ideas for RLIP76 as a new therapeutic drug in clinical practice.
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1. RLIP76 &4t

Ral-fH HAEF & A 76 (RLIP76, Ral-interacting protein 76)7& —f 76 kD MBI AR E A, H N KugiA¥
MLy BOREAE 1], 27 A3 18p1 1.3 Yethfhk Bt — & 11 MR 9 NN TR RS [2], X
FRRal A %542 A 1 (Ral A binding protein 1, RALBP1).RLIP76 7 G135 I 7E P )k 2 B \ AR 2H b %3
AR il WL B ZE40 M B 4 DL SR 2 BN SRR 4l 23k . RLIP76 /& —H % ThRg ik
HHE, ARSI S R AL S PR AR A AR R (LR AT 25D RIS AR 3], XA EE A
FEffEE . IR S AR R T R R [4]. 1ZEEE WS Ral 855, S50 4 RYIEERTIRE. Mg E
EHRIPE N R[S] [6], UK GTP BEiEAL A V& . EAFIE T RA YN QUM . 40 i s A iz
FFAEIX LM i [A] Bt A e 70 8L T A% 30, RLIP76 ARG MEGH M i 28 5 i S ek, 0SB b3 248 A 1 A
Bl R LR 29 I RS O [ 7], e rbn]ad i v s R 0 T A IR o R PR 4 R R,
HbAE R A0 B b A S BT TR (8]

2. RLIP76 B4 IEThEE

RLIP76 J&—M/ iz RIEMZ IR O, FERRSTE . #2 Pul T S5 S5 EEEH.
RLIP76 A BE ) Re 2 — el id /i 5 40 AE DU 2 S8 A0 B AR T 1 1 552 FELAK 5 0 5 4 IO HE TR ) A 69 (G S -E,
glutathione-electrophile conjugates) 4 MF, 5 28 Ak i 5 A QU (1) 55 F A [A) 40 B P R B, AT 461 40 i P
RV T AU AR T = R L At 3 A= Pkl R (AT 25 Ok, Hosh GS-E BL4& B =)@ 1 4HNE-GSH
BRI - RLIPT76 A1 3SR AT T 254, IR R 25K B He iz , LSRR #7242 1) GS-E,
T 7 XM 2 D R A A EHRBUNL I R R EAZ OAE FH I ThRe, AT 259 51 RS i 409 12 . RLIP76 i&
W 5V WAMBRIEA AR, SRR EN . SR RIAR 0] [10] [11]. E4R RLIP76 ¥ R F £ H
fhi& 3, (HEART HIRATE & RLIP76 B =AF EIhfE.

2.1. #%EER

RLIP76 s&—Fh E SN iz 45 AR &1 HE ABC 28 ATP Kk iaik. E M &I RLIP76 [ S-—
Tl 25 5% H ik (dinitrophenyl S-glutathion, DNP-SG)ATP it LAk, ¥ W5t % B RLIP76 #iE ThfRE )
BB, JUHRGHTT 23RN 25121 S Th RS, DLRCE AR 3 1M iE Thee (1 1). HIKD
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0 M55 B 38 A S P 2156 v i H IR 45 G 46 B B AR [3] [13]634E: Bl % 2 (doxorubicin, DOX).
K#HW(vinblastine, VBL). KF Hfifi(vincristine, VCR). £ ¥ (vinorelbine, VRL). KAlGH. #FJ/E& e
MZERAEJE . RLIP76 HA T 2 MIRMR vk, |2 AFAAEAE T A F S, R 2 15 s 4 4 o B 3R 08
XAELF RLIP76 BN AMIEACHT = 1 i B B8 55 K5

RLIP76 [#]—/N 2 5 RRAE 2 B ARSI FH A 75 2256 88 1f) RLIP76. RLIP76 [ N Uil C i 73 il 4l I 8
PN TG, BAMURKFEEE, SR KRS 211 2 InT DLE i e BN 5 12 Thhg . B
SR IR SS R I H ATP B, (5 N AR o (R 3E AR 5 0T C 2R, (H R R #AS g 5000 56 IS T RE[14]
MIRYIAFAERE, KA ATP BRSPS T 2 . XME@E M SREE L, I AXBEREUR, ATP K
fEANFEE Z B2 11 TR R 9 ATP BAS IR SR, T H 5 ATP Bt Z 12 Thhg,
ULEH A2 K3 ATP. RLIP76 1FA GS-E ¥ ia Rt — D 1) RLIP76—/—& R FIWF e s, T4
ZIRLIP76 M)k, MeiEidaiby). m. Feerf RN 7 2~7 £5(3] [11][15]. SULFEIR, GS-E fR
BRI EIZIE R 80%, XMHURFEW AN RF AT ER, B RLIPT6 MIKML T4
Y, CARARU R GS-E BYHARLGEEAL A &, HA TR BURYE. ¥ RLIP76—/—& B ZH 23 & (11
A T RIZ T RE, 258 R KRAHK 80% IS g3, K4ifk i) RLIP76 g4 5 N IX Le 3l f5
ZIE T E 1] [15] [16]. 74| RLIP76 Hiz i D) Ae -5 BUE A B 09N B S AR v AR [17]

AR P2 R
R, &
BT R

ﬁaﬁﬁm\
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ATP SEHNE g, A

Ji R AR 4 e
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RUP76 | HoAh ¥z iz ik

Figure 1. Cell transport function of RLIP76
[ 1. RLIP76 H)4AREEEETNEE

2.2. BAIERIRE S L R

RLIP76 B /MRS B A A6, 368 AT &R SO S 4 8 8 o 7R I3 A 3464 T, RLIP76
AAE TR TE A T-1 (Heat Shock Factor-1, HSF-1). & & . #RE I 90 (Heat Shock Protein 90,
HSP90)H Ral IR EHH[18] [19]. HSP9O /& Tk 2= Bidm S B R ik 17, P # S B RLORT
HSF-1 LR 2I4N i, SECRERATE AR L. FRIEEY, SR EEE Ral 557 S
WP, B HSF-1 FIRVFHZEAZA[18]. Kk, RLIP76 1&1fi HSF-1 F RN #K 5w & (A 0 #H i
RLIP76~/— B4 24 P FA PR o B 1 1) 75 S P v S0 773 AN 420
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RLIP76 ()i T & 75 O AN PR v 2 1 it S0l tH I T, oo PR o sl S A 700 A — ol B2 38 S B2 107
28 IR T TAL R 4 G, JIEF8 GS-HNE [ R 32 15 3 i« 1 GS-HNE [41 a5 38 i m 4% 20 i 2R 171 () RLIP76
PUABHET, TESE GS-HNE H RLIP76 12 % . M TAL #E (1 B A 755 hGST 5.8 Hil RLIP76 4 it id i #11 c-Jun
A i B (c-Jun N-terminal kinase, INK) IR &% 1R 55 [ 7K it i (cysteinyl aspartate specific proteinase-3,
caspase-3) I LETEAL, RGNS 4-F2 5L T )% FR (4-hydroxy-t-nonenal, 4HNE)F1 H,0, /™ SR TP, @
HEA KR E RLIP76 1gG, ] GS-HNE HI4hF, WER T R H,0, B 4HNE 75 58 T2 1)
PRPVER . IXEeEE SR, gifidE AR A HERR 4HNE K15 7 XA T-ROPuM:, 400 A GS-HNE 1P 5
GS-E WL 5 RO 3 B4 5 IEER[21]

2.3. BrlbiRGTEM

T MESE(ROS) A2 i v BB A S DA S PR 7 AR AL R 28 25 (10 LI 4%, RLIPT76 W fg B P i 1 B
H1o Z BRI 7T R RN A5 B IR AR [ RLIP76 S 37 40 Bk 189 N 40 i RLIP76 /K~F LA Je bl 25 2 it 24
. £ Rit Vatsyayan (IBFFE[2175, 3Bl RLIP76 8 it 68 55 SO 1 s SR I E X — %, KB
{1245 RLIP76 JIg 544 A 41k /I 4t it e 40 B (HL 182 RN HI1618) % 2 HT/E 500 Gy ¥ — 3| &= I FR S AR it )5
FHER BRI, EGAREE R FRYMIE R 5 x 10° NMHM/Z TSR, B 24 /ANFHIE — ). 5%t
MRANAAEEL, RLIP76 & 424 BA sk I PAR ST RE 7). X eegs R, AR 8000 S 8L Hh TRl AA T A 1)
GS-E B R XS d 1A B ME L, XSRS HESG N 1 48 A ot e S B R4 70 [13] [22] 6

3. RLIP76 SERIELR

RLIP76 MR A ) A 1R e DL 2 I Bie FEAE . RLIPT76 £E 2 i iEd 4H 23
Y BR7], GFENE . B . SRR, B, MOEDR . SR, FRMEIESRE[23)/E & B T AR
W, RLIP76 7E B & Wi H U K BHPE R A RS T IR BB HZU(P < 0.05), 5kHEEE 5524 7 41 it
SR T 7T 45 AR AL, Wang Z5[251F00F F0 R BAHNH] RLIP76 W] LIS B R FE R, BRIRIESE A&
B S R IE SRR A S5 5, £ RLIP76 AT DM S b sg 40 i i A2 K S IR0 Lee £5(1)
W45 R EL W] RLIP76 fE R BHE A Sh ERIE S TNM 22 XK. % Wang 25[26 78 FLIRE (I 72 25 51
RAH MR ELE R 4 L RLIPT6 FHM R & T R A ZUP < 0.05). RLIP76 1E Rl kIEEH, 1k
g7 255 AR B, A 25900 IR 4B (1) K % . RLIP76 & ] 45 DOX i 251, %} DOX itk
A AT RLIPT76 & S 2 in27].

4. RLIP76 5PhiE$R =697 AR

ARk, AR RLIPT6 (B fE i AT T 2 IR TE o U7 A i 30T SRS Bh R AT TR AR 1 A
55 IhRE. RLIPT76 f&—F 12 RIAM G REIH. iz, Pl S5 SEIENED . XL
PEASE RLIP76 £E4H MR FH (1) SO AL 6 2 O e rh AT AR A7 B . RLIP76 FEAN [F) R UE 1 8 1
S L o B S TR T S X e T L s AR AT R TBOTT 5 (0 SR A B 47 TR R REATLAI . — o RLIP76 I B2 F
ZAEGACTT IR B IS . IR RIS Z 2], i S EIMEM R AR BB, TS a8k
2y O . BOL T LRI, PUA. siRNA U UHEI SR RLIP76 AT S8UiE . Biw. B
TR 45T A AT B e AR AR e B RRR SR IR, BRI R R R [21]. BT X SR IR AR T IX
PN, BEIXFR0HI B FE R RLIPT76 77 3T DL TG R B i i AR A F gt Jig o Jd it RLIP76 1
NZ S R TE IR i 2 SR R — 2D 7T, R SRAS T RLIP76 M1 A — BB M R RE IR T 7%
AT S R AT
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4.1. RLIP76 ;EFEHNHI e 4 < B9 AL IR 53

DAFER FUIE B RLIP76 62 T B FhALAE I IR R A6 17] [28] [29], HZFFAREX 7 RLIP76 L)
REMIP AR AT BERE A : 1) RLIP76 BT HEGMMRIER, RSHiEsh bR GERER. 2) @l 5A
AT g Em it T S m A WE 5 1A BAEH R HEMER[30]. HT RLIP76 J LA LF-FE/S 1
A 2 B SR IEAE G RLIP76, BT X PR Y (R Bt e 25 R AR AR R R o O T XA ax P RS 28, A b 22
FEREZ NS RLIP76 FIEHL R, 85286 5 2 AR 3] RLIP76 (151835 . RLIP76 (aa'’"'™) 141 i
KRN UAPEPT RLIPT6 TG FIAT R4 5 Bk B2 A2 I PTARIR A, X R B @ e % Ak [3 11 R AR
RLIP76 M — X M HOE . BIM PR ZE4IRE, f46 DOX A1 GS-HNE f£ A Bz fi A i 40 i
RGN, T RLIP76 S8 H & R ORFEANE . BFFLSE R SCRE 7 RLIP76 B T A RIS OR 3 4 F = 22
HHESEE TR KME W, X8R BRI, RLIP76 /&R MU S, & —FZ IRt £ 2%
AR — R B E R EE WP T-E A .. RLIPT6 REWSAT X8 NIRRT 21 (0 4HNE)[)
GSH BRI A AT 2590, AR e A 1704 . ARt HoAth 578 40 P RO AE 7 s 410 8 FR AT T3 i FE R
BELWT RLIP76 X fifa & it AF K Hm AL i A iR

4.2. RLIP76 SEMUTHYRHEIER

E AT Ak 7 S e A5 F B YR 97 ok s RO R i A K . 525007 AL, 1 10 250 ARG
AR TN 24 8, i HAE RS T 4T 2 PE . HRTHFRE T RLIP76 B FL, LAERITK: RLIP76 $0H/GTER
VENIETT SRS AT AT, RO AR R i i 4% 02 2 R A 4 MR X A2 K« Rit Vatsyayan [30]55 5 72
T RLIP76 #ER 5 HAML G4k 7 25480, 455 & O A1 RLIP76 JEH) sl A4 i (1) i (R F o XoF i 200 B 1)
PRSI TR R, SO DOX AHEL, [RIFHEH$T RLIP76 1gG FI4HMIAR R 1 3 S7K-F ) DOX, M
RAEDFER FEAMMIET. . P RLIP76 G Bk AP 2 R 2 [ P [FAE I (CT 0.36 + 0.27) K Tk 27T #l
R 25 2 2 [a] ) BUIEFI[31] (CT 0.75 + 0.49). RLIP76 5 At ik 2546 & 3697 v] LA IRJE 40 i 27 A 1
i AL, A I B2 5 52 1) 4H i 23 1 52

4.3. 3% RLIP76 ATIEmZa 4 &siid

% Zjifif Z4(Multi-drug Resistance, MDR )& VT 2 Ji 41 i 2 I HH 1) —PhvRR: 50 R 58 25 440 AS [ 1 4 if 2 118
24P A A IR EE VR R P AR 21, e AR 2 A F 2R o AR B P g 1 R B e . R 2 A
AL B 24 MDR &R R R, 5 BT 25 s R th 1 e & 414, MDR 55 48 i 2454 (1) AR
R/ EE R BN Y] . MDR 1 R B2 MRP fl Pgp 52 Rlikia | AN F[32] [33] [34]. T 25440
BLEIA 5 2990 F3 Rk, b A % 29 4 AR a3 M1 F 0 it RLIPT76 1 A £ 25 i A i ThRE mT LA Tl
W, ZE AR R T E00 H R R R 2 P . BATIRIE T RLIPT76 /15 2 itk 7 254 24
MMV FL, 46 igH. EiEE. DOX. 4% %E(DAU). VCR. VBL. VRL. # e & e flxRHidE
J& - RLIP76 A 10 F IR 25 25 AR BT — AN EML R, 1085 Sk E AN R SRIR A 40 M, 4 1 L
JitiseE . BTSRRIV i . RLIPT76 76 B #ftE (A M5 K562 i ERIE, SFE IR (DOX, DAU). KHM
FAWIE(VCR, VBL, VRL). etk FIANFAA R 25 1 7T ik 2.5 4%, 5 SCLC 4AMikiEL, NSCLC 4Hji
% DOX HIfitE#e R, X5 RLIP76 4+ 5/ DOX 7E NSCLC " 4N /KP4 4 . RLIPT76 fifkis /2l
BRI E RLIP76 /T 1§12 NSCLC % DOX Uk, Sk WK, 5 RE4HAHLL, Caki-2, 786-O
F A-498 BN M AL FE & RLIP76 &2 4. BT RLIP76 fE AR RIEK Z, 5RBHMMAALL, &
Je B e Mg hAE e I BN T 2.5~5.5 . S RN AERMLL, )8 B JeVE N —Fh 5 94 2800 i
HilF, TEIMPR BB NIGER, & RLIP76 #ia IR ZEIRYI[35]. 25 LRTiR, xueghi fkuy, RLIP76 Bk T 1L
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IEWAp Tt 5 £ SHAIH) GS-E #isE A, ISR RS E A e, HAamsEH S 20E 408
Xt 23U 307

5. IR RE

MR35 RLIP76 M4 EEIhRE 59 A M4 A A0 b RLIP76 i R IA IR L, BATTAT AT, RLIP76
FIRY A iy B AT 1) < 88 s 400 B b (2 0 1 5% A PR IR B (JG L2 4HINE A GS-HNE) IR 8, AT -5 50 4 i
FUIR BT AT 15 S A SR/ o X AR AR 22 AT ALE ARV B I ik R 309 L A AR 4T i BT 7 S
T 7E VA P I U 2 5| R A M ) B AR . H T 25 74 3 AR R 1938 0, RLIP76 (1) EvE S i ke 5 n
Jee A L0 AGTT 250 I RRURRAE o e Ab, 4k RLIP76 AT 38 3k (12 97 1255 H P I Jo AR 28 18 M 240 e P i S AUk o
FHORHFE SN, RLIPT6 FEAN S0 1F & 4 i 1Y) 175400 o] $I0 1) 5 e I 8 A2 ofl VEGF 3Rk [17], 2 —Fh
e HAR NI B 25 . JE Bl C2EM T RLIP76 RS X /I BN i eg 1) BELIT R B2 [ 171,
XAy RLIP76 AH K25 i I RIS (1) AT AT VRS AL 1 IEHE

Fitk, RLIP76 JAJT1EA RO EE & — R n4e 4. Sk B R, BA BIFIGRRT . W
FE3AR RLIP76 (156 8¢ 431 25 A6 AN . LA 7] 2 R K 1) =5 B 50 77 1) o 5 0 [ B, N 4S8 P 71 2 RO A AL
BUEE BE R AN YR R AR TR R A AT IR R A AL
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