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Abstract

Mutant p53 enables tumor cells to escape death, resulting in loss of tumor suppressor properties,
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dominant negative effects on the remaining wild-type alleles or oncogenic activity. Breast cancer
is the most common malignant tumor in women worldwide and the leading cause of cancer death
in women. Among them, p53 is the most common mutation gene in breast cancer. The mutation
rate of p53 in all breast cancer patients is 30%~35%, 26% in Luminal type, but as high as 80% in
triple negative breast cancer patients. Due to its high mutation rate, mutant p53 may be a thera-
peutic target for breast cancer patients, especially those with triple-negative breast cancer. In the
past, mutant p53 was considered “undoable”, but this has changed with the development of tar-
geted drugs for mutant p53. Several compounds can reactivate the mutant p53 protein or convert
it into a conformation with wild-type properties, thereby acting as an anti-tumor agent. PRIMA-1,
APR-246, PK11007 and COTI-2 have been found to have anticancer activity in preclinical models
of breast cancer, but there are still many problems to be solved in the treatment of p53. In this re-
view, mutant p53 as a potential therapeutic target for breast cancer is reviewed.
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1. 518

FLI i 2 tHE T R N Vb DLt bR, o e MEDRE AR T i i B2 R A . s 4eit, 2020 44
BRFUIEE B AR B ik 226 J36, 5T ARG 11.7%, HIETR 5 M ErE T B A 15.5%, FLIR
Pt OO A ERE — KR [1] . ARFEMER &K %2 44 (Estrogen Receptor, ER). Z#i# % %% /A& (Progesterone Receptor,
PR) LA Jz N3 7 2 K [H %4k 2 (Human Epidermal Growth Factor Receptor 2, HER2) ik it FLIRHE AT
S 9ET A T (Luminal A). 2T B ZY(Luminal B). =EHZY(Triple-negative breast cancer, TNBC)#1 HER-2
i %  7 (Her2-enriched) . p53 s FL M Hh f i WL RAZ R DR, 7E T B AL e & b pb3 [ RAZZAE
30%~35% [f], 7E Luminal B H JLGRAF KK 26%, (HTE = FH M FL IR g Hh L 9 R Eik 80% [2]. 1A
— PR, B4R pb3 W DL 2 FS AN IR Kk, SR, SRARAY pb3 845 it e 4 i 1k 3B AT
T2, (R R g . p53 RASHIFLAR IR AR B RA, HAHMER M ZE . B IMAS
HAWRE3]. I E, RAM pS3 MM “ARTHZN” , HEEE X RALRL p53 4L [m) 254 1) T K Bt
F, EMIHHCAMAE T, FIRAAR p53 i T 7L B 5 JUHAZ TNBC B 1 & A E NI IR T
Mo ARSI pb3 M AN FLIRE TS (L VR IT L S B Uk g T LSRR

2. 38R p53 SR

HPAETY p53 kA — Al OCHE K R IR 2R, WAy RN E T o BRI R A K IERE
LR ] DNA SIS SZ i (AR 70 2R [4]. 4RI AT, p53 5T p21 Rik, FH 4
JESIREA o R iEAE R, p53 L il S TG AL, A Bel-2 ZORAIIE A TR Bax, fift
RAEFPYEAURRAET, Mt i e 0% Ao 2RI, RAER pb3 A5 i 4H i b AL T, M IhEe L, pS3
R A 4 B IR MR R PR R 2, O 0 A 1) B A 70 4 i B R R 4 S Ve A P B3R AR BU i . p53
RAARIRAT B S PE BRI G 5E . MG 5B A8 ¥ RE AN IRAF XS e VR 97 AT 2451 [5] -

FEREAET, RIRALSE p53 F I i WA RALTE A, HUGR/NRHRAMS S, R 2% M B HER D K
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Ao p53 W E 393 NMEEMR, AN ARIKZIRE G5 0 DNA S5 & LA T C R 28 =M%
FREE B ik, ZOEEMIBATT S BARE 3T LI DNA 454, RBUSHEE LRAR R AN WAL 5 [6]. TEFLAR
JErh, RARA p53 FEHAME T 5-8 M LR £, HAhR1 4 NS T 3 A7 B Rl 2
TNBC HAE KA 54 . p53 TS B AEAN [A] (1) FL s U AL 2 [AIAEAE 22 5 (7], AR (1) 4 2 o 7L e 1 4
IR T AR, S /N 22 0L, 0 B4 BE I LRk R g5 B P 22 0, ER B4 LE ER BHEZ I,
HER 2 B L HER 2 B4 22 WL[7] [8]. 7E ER FHIEMIfIH, p53 RAZWME TG A R BSIARE, p5b3 A&
5 Luminal B. HER 2 ‘& &8 Moss & AL TR G INAHOC, (HY5 Luminal A IR JEEAE R 58 K[ 7] .

3. Z¥FH p53 KB E Y

P53 & — LB XMEVATT I E TR B R A RAR I EIA[9]. 7E TNBC EE IR R Eik 80%. TNBC
H AT H T8 Z A R AaTT, AT EZE, M TNBC B3 h AL S A A7 I(0S) 4008 18 4N H[10], X
Fe AR p53 A HE BN IR R TR B 2 — . TN P 1 AR R (1 L BT AR Y ps3 AN
B oW, e Rk, MMATUEAPHAE 7T — N S[5]. KRR ps3, B RAEN RAS
A MYC —FF, TELERPNNE “ANTHAR” o XFERIECESE T, WNE LSkt
Hi B [ X P SR AR R [, YK LB AR AR, T 28 AR A p53 (I PR A R AR A B AT B R (5] [11] [12].
I Y H O SRR AL A PRIMA-1, APR-246, PK11007 Al COTI-2 2% L4 7 i Ife R iy A6 A
BT T BAERIPURB IR TERF 7T o T TRKG IS I Sk A4 7 L B 40 B o f o a1

3.1. EEELES: PRIMA-1 1 APR-246

3-MEIRERTAEY) PRIMA-1 (2,2-bis (hydroxymethyl) quinuclidin-3-one or APR-017), ¥ & 78 ik —A
&7 7 RAL S W2 (5% [ [ SO AE BT TU T 22 BEVE 70 8) I o 1200 TR T R HE A R A pS3 STl 25 W56 3
WA, EREEIKE IRARTY ps3 IEFARE M, Hilhn: A NHIERE S, FARE RS S MG SR
[13]. TEFLMRELNMIH, PRIMA-1 A] DU INRIA AR A p53 1 LR R X T2 (1 5 K[ 14] . WFFLER A,
PRIMA-1 ] LUE I % 5 p53-hsp90a A HAEH, 145 p53-hsp90a E &I A1, HHTEE p5s3 3G
P, HEBAEH PRIMA-1 5 DNA e 2540 8 2 B, RT3 hn i s 40 B i) Uk PE[15]

PRIMA-L (1) 1 T 3% 4 A0 e s M vl od i v i — A R RS B A i 4 5, el b s 7= 28 T APR-246
(2-(hydroxymethyl)-2-(methoxymethyl) quinuclidin-3-one 5& PRIMA-1"€T) [16], PRIMA-1 £l APR-246 7£%
FhihE B EE PR E A, R BRI LT Caspase JAGIE FANMITE T, £ RIFNET
A= 0 p53 i Z3H it ik i 4 D SO b RO A DGR L [17]. APR-246 R s T SRR I p53 T K
FEPUMEER, it 75 2 A (ROS)BUL JE A I H K [18] [19]. PRIMA-1 Fil APR-246 Fffh s F I 4
BAPUREYE, (A5 0BG M 4 B e VR T B A I, XFEE R DAY SR SR, 1Y
SRR PR B B T 9 R S A R ANVR I E PRIMA-1 8%, APR-246 H (4 24 &4, R, Synnott et all.
[20]48 N A FH 2L I 4 200 78 K B0, 76 MDA-MB-453 #I MDA-MB-468 Wit A [FEI4H 1 % §1, APR-246
5 Eribulin BEE B, FAAEVRIAKIHIER, 2 Mih2EEE APR-246 X MDA-MB-453 41l A A1 in{f
H, {EXF MDA-MB-468 4Hffui% A ¥ smibilfEH . 5 —7J71, £ MDA-MB-468 4iffar, <A1 APR-246
A BAMMER, T MDA-MB-453 4Hffi AN 2. 4 APR-246 5 IIAHEE A A, X PRI R 1)
R TG

APR-246 CL47E | WG IR I H BEAT T 1FME[21], X EANRAER p53 ¥ 25978 N\ Ak P I 7T
(NCT00900614), iZMWFFLTENGAR LR T APR-246 F T Lk 28 40 3 14 s ARt 27 e 1Ry 22 4 ik, BB &t
AP EA RAFIZ R R AT 24030 Ty e, fEAES: b, APR-246 S TR, ps3 FEM b
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W[21]. B T IEAE B 2 ) S 1 B S (NCT02098343) 1) 1b/11 il AR R 56 i3 AT HE— 25 B R 1A .
3.2. 2- WK IE{L &4 PK11007

PK11007 A& 2-fFEmsne L &4 i —Fl, A R R FERE 40, 502 p53 ik 7Y ok 540 7 i 20
H, T IE R 40 A BAR M 4E B B PE[22] . PK11007 A P EH 815 p5b3 #ifi Al p53 Akt PK11007
BB T 2 5IREMEET. WTRE. 5% O ET &M SEg T E ENERRRIE, X
55 PK11007 J4E 5878 R p53 (KRE S1—5[23]. PK11007 X i 5% 55 (1) 182 Al 277 A}t & R (K ke AL A
FHLEAR SRS E T p53 DNA 45418 (DNA-binding domain, DBD), Jf-i%4 #miH 5 NDA 45& e 1y, 16
p53 KA R, PK11007 ¥4n 1 p53 #EEL[A p21 Al PUMA (1) ! mRNA /K-F, KRR p53
(R38BT IS M L SE . 5 APR-246 AL, PK11007 55550 403t T 55 p53 £k, (HRMT4
JEH RRVEAE, 535 PSR (0 e B T v A0 N 5 I (ER) S 75 3 9K [22]

3.3. ML EH: PK7088

Y220C 72 & WLIK) p53 e RALAL /i, FEMRIR T, KT 80%IME RIS, fif p53 1%L X IR A E T
TEEZ) 4 TRIBEIR[24] [25]. Y220C s/ or T Aa g J7 i O BRAR IR 281, DR DN 2 R 31~ L R ) SR AR
B3 T — MR R 4%, TR, PK7088 (1-methyl-4-phenyl-3-(1H-pyrrol-1-yl)-1H-pyrazole),
Je— Pk &3 pb37220C KR Ik K I A I AL A [26] [27]. PK7088 W] LLEasE p53Y22%C Ik 5 HF 4 A p53
fIR G, EAEHE S p53Y 4% AR A s 4 M it iR NOXA AT p21 75 S: 41 5 1] G2/M B AE T,
W fl ke BAX IR RLAR RIS, AT p53 ARF SRIA T TR [27]

34. ¥ - €EBHEER: ZMCL

p53 B WL K G T N2 — il i AR iR DBD et Zn® g A VeI [28], 2 Zn S S
R A AR FUT SR 2 DNA 55128 B e B R — MRS TEN ST, BIEREEEEZ
EEIA A, KRS B Z BB B, 40 p53 MHEE AL [29]. KHTHEE 1 p53 B E, B
AT & AT RETF LA [29]. ZMCL Wt AR B EA SR E A2 —, Yu SE[30]7E - Hm—
TIREFE AL, ZMCL RERS KR pb3 (R175) AR 1S A LS MITh RE . iZ LS RENg L) 2 40
JATFE p53 (RIT2H)/INEL,  FF LA—Fh 175 17 24 3 [RURr S 28R 1) p53 A8t sl S PR AR (1 2B K
XFPEPE B T A 0 B B 1 B PR RS DL I SEAKIE SR AR 16 [30] . ZMCL [7] APR-6 — K¢ 1T LLUIE I 4 il ROS
KPR I SRR, 75 S ET S ps3 L IEH 5 121 (post-translational modifications, PTMs), MM 1%
s HAE A SR T IIhRE, JFIRSIA T REP[31]. EARIXEE ROS /KF7E ZMCL ML FF R IE 1Al i
FFEF, AR EATAE B REE M R, FE AT Bt skIR [32]

35 MREERKLEM: COTI-2

COTI-2 2l ] CHEMAS T 6 %558 R — MR AR &Y. %V & R A& SRR
YRR G IAL A NI ST BRI G, IR A TR T I RE R A [33]
Lindemann A%, COTI-2 iy A4E7 p5b3 #UAL R FRIA IEH Ik, FHIKE T p53 RALE 1) DNA 456 4F
£, COTI-2 %5 DNA 5455 F1 55 il N i e B S S0 M i T B g 2 [34] . b4h, COTI-2 A AT p53
T A AEAE T, 4n3aE AMPK 414 mTOR i #[34] . iIX 8 5 p53 Jo 5 i P Al fit &85l p53 [FIYE K p63
8¢ p73 T HI[34]. HAEG, COTI-2 IEAEERHEE R TT FFdEAT | BAIG R 56 (NCT02433626), 55l
B — 50, WP I PRI 25 2% B S8 % COTI-2 [T 52 14 R4, 24 491 & v HUA 2 481 75 B2/ b 77 & [35]
L APR-246 #H L, COTI-2 7 L M i 41 M 58 A& — P S G 80 At By M o R AR 98 215 541, T H COTI-2
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%t TNBC HIF0E /F F 258 T4 TNBC [36], Synnott N.C.Z5[36 i i ¥ H 5 H #i T4 77 FUIRE £ J LR 40
B PR 25 4 A R I BRI T 7, A KT A G 77T P I 52 M 2 20 PR B SRR 40 Pl R AR 1. 2 COTI-2
SR ERBEAHE, XFTRESTH HCCL1143. Hs578T. BT549 25 6 R fitg £ 7= A W 5] A= K3l 4 1 [36] .

4. INGE

P53 £ & AR PR AE TP BT = AR, JF HARREAE A AT A e i A 38 AR, A2 SLARIE T
Hog =W EFURE R AR pb3 [kl VLRI FRIMRIRME, (45 5R2 R p53 4 Al e HT LR
JEIRYT VBRSPS . AR p53 fE K —EHV O RATT LK. ARSI D2 ESE, A
JURME S HT LUK SRAZ () pb3 B g N A B A RS PRI E . (B HE ) pb3 iR 7 A5 J LA
AU B, Bl EAITEARIE AL e A R RSN ps3 IAEAYE: e SIARIT TR
HIAH AR AT RIBE 7 HNGETr AT R MBI HF BORES555 o BRI AU BOIR A LUK R BT FE I T, X
B GRS, B, KIAE B2 AR SRR KA p53 Tisk2 — ki,
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