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Research Progress on the Mechanism of Autophagy Affecting
Ovarian Cancer Cell Dormancy

KONG Luyang, JIANG Sisi, YANG Meifang, XU Ying*
(Medical College of Jiaxing University, Jiaxing 314001, China)

Abstract Dormancy is widespread in mammalian cells, and is a stable and active state of inhibition of
cells. The cellular metabolic activity in the dormant state is reduced, and transcription and translation are inhib-
ited. Tumor suppressor gene expression is increased, while DNA damage is reduced. There are two stages of Gy
and Gaen, and chemical drugs and inflammation may affect cell dormancy. In normal stem cells, dormancy helps
maintain the dynamic balance of tissues and has a certain protective effect on the body. In tumors, dormancy can
help cells escape immune surveillance, adapt to the environment, resist drugs, restore malignant proliferation,
and prepare for tumor recurrence. Chemotherapy resistance and tumor recurrence are important reasons for the
extremely poor prognosis of ovarian cancer. In recent years, studies have found that dormancy is closely related
to drug resistance and recurrence of ovarian cancer. This article aims to explore the dormancy characteristics of
ovarian cancer cells. Starting from autophagy, this article links the relationship among tumor angiogenesis, cell
cycle and drug resistance, providing new ideas for the research of ovarian cancer recurrence, metastasis, treat-
ment and prevention.
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PR AR (dormancy) A& 4 K B A7 117 S A DL B 2
WHEBRAS o TR 2R 40 B A AR AE 4 R 2H 21
Bl P AR A5 18 5 55 07 T H A A A B
T ek e 200 PR ) PR IR0 RS 1 el B e A 522 ) S ek
e, T RERBUM R 25 1) % 4, R, IR B FTAR
R FIBILAER, ] A g va o7 S A Rk

1 EETHERIKRIR

W ALZNIIEN , P2 AR H S GO ERA
LR ZVRE S R K B T4 (stem cell, SC), ELHIALA
T4 (muscle stem cell, MuSC). i Ifil T4 il (he-
matopoietic stem cell, HSC). EZ T4 (hair fol-
licle stem cell, HFSC)FI## T4l ffd(neural stem cell,
NSC)&, EATM L FIRFE & 40 Mg 1k, b T —Fhik
HRAH AT RS o I AR AR AP BB SR # R W,
SCHA R AN M ERFHOITHE T, MR YERR 5
1R,

b T EARAS 40 M B AT LR RFAE: (1) ARBNE
PEFEARP . (2) B AR ZA0HI0, (3) AR 2R
RGN, AW N B4 SR 5 A [ (retinoblastoma
gene, Rb)F1p53M. (4) RHR A IR) AT DA fs K BIR E Hbo
/L p 40 L P MR R 4 L 5 22 51 2 ) DNA 473 &, (B2
i LE BT A1 ) DN AZ @42 B 955 X 43 512 SCH
DNA#I B, Y SCIB HF DRSNS HES
HDNAH M. (5) B Gl Gaen I M BL, Gaierr
— P T L A0S 1) B LR EHOIRES (quies-
cence alertB{FRGaierr), MGoEGarern 7~ 75 41 M0 KRS 3E
NG
L1 FZRRaiRARAIHLHI
L1l AedEdsicak 4 | s 2 i
NNV dEdr R A TUARAS, (ki (4 i R AR
W, ARV R AR B B LT 2 R R 4
JEL [ VR AN A R 2, 9 2 L AR R E N TR AL
IRASTRAL T 75 108 FEA R T E & BE % T 40
rh DUk B R I R 27, A R T 4 AR AR
SR FU R I, W T SE Y p2 7 ik R B
3B(glycogen synthase kinase 3B, GSK3p)/B-iEH & H
(B-catenin)i& 12/ F T 40 FUGo/G JH BHL i, AT 51 &2
PRARET,

112 w5 ARRAEE SCIRIR FZALE
AL 1) A2 R 1) L S5 10 3 o 00 O B 5 240 g 2 11—
& 5% [N -¥-2(retinoblastoma protein-transcription factor

2, RB-E2F )i B 72 8 1 4 i J 300 plt % B 2R, 2
AW TR, RBHR IS EERIE T 2 ol ARAR (1R
HHORT A L R G B . pS3LEAR AR R T 15 Hh S — s 1Y)
YRR, Hod ik 21 B A MuSC Ak T-F LR,
1.1.3  ARIRF R A% 4 FomiRNA (microRNA)#9 2 3
4 B ATDNA IS A6 AR Dy 3 2 1 3RO s A%
A, 0 4% i G 10 57 45 /) MIDN A A, 2 5SC
() B S5 I 4%, 49 4 Ak 2 B 1 3 R 27 1) —
i 3£ 4k (trimethylation of lysine 27 on histone 3,
H3K27me3) ] LA g BEHSCIH K 3 B 3 5 B Al i
1EMT B AT RN, Y 2 miRNAsSTE & -4 g B
A HE ) # L, miR-127-3p. miR-379-5p. miR-
126-3p 55" L & 4k IAE 41 L AR B v 2 — € 1
TER .
1.1.4 T %8 e 4% 2R B (stem cell niche)t 4k B 49 74
) ANFSEAL AR SCHERAL T B4 195 4R
B, XA MR T, e T+
R fris , [RIE A4 N SCH PR IIRATL il 19 44 i T % H
R E BIBOA ST o 1 a1 MuSCldl i LT 2 A 22 B g 2R
B A A EDIRAS . BT K I, Notchid 2 H
3843 F-Hes1(hairy and enhancer of split homolog 1)
(1) i TR B Ok ™ AR ) P 2 B 20 R e B B2
“F (Achaete-scute homolog 1, Ascll)ZRiEFNH| 21
i PR L M A TSI T HSC,
HFSCHI AR AR 1 52 11
1.2 FZHAEER HRRR A AL

TEE F7 70 8 B B RS A BT, PRI
NSCH LLR tHARBRAR S I AR e & 7o, 7.
FEREFIZE 2 ] R B K NSCHIEFERE /). R E) 2
/PR & 2R 4 K A F (insulin/insulin-like growth factor,
IGF) 0% 11 i & 25 324K (insulin receptor, InR)/f 5
Pt JULEE 3-3% % (phosphatidylinositol 3-kinase, PI3K)/
AKTH P2 5O B S R RIR ) 7 e — 1, 78
SRR SRR, R HSCRT LAY 40 B B0
i 98 M A T BT, R IR AR R
(HE R LR A, (HR RSB i fe i . MBI R
NE S ST NZERE BT SR I 18 Ve LR T AL T, ARER
HSCAN W 75 3 9 5 s 11 2 51 R 40 B FE )

2 BREIRER
2.1 BREIRERBOFHE
IR RN 2 BT R R R R
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()= ELDR 2R, AT DA 70 D T JRg R AR A R AT e e 4
AR B P 28, A7 3 A2 Eh iy 4 8 4 RO T 1 P
17 By 51 D B4 S e A A KA, I AR R R 2R R
G PR 3R 2 e AT B O L 5 2 o iR 0 HE N
41 J FE BRI Go/G A, 8 B DR FF i ab, 3 N ARRCR
Ao e 4 H R R R B A AR BR AN 2 BLARSRSL I, &
ATTRT DA [ B 30 AE g b, AT DUE AR 9k R 5 3
TRA R R .

iy 2 L R BR B AT DA R ARFAE - (1) S ik i
73, IR 24 e A AE T e R N, (U AE R
R R 2T WA 4, AT R Y R DR R X
i e 248 B K R 23 A AL TR IR S, IR IRAR 25 H i)
i e 240 i ) DAk s L AR 1R e 2 e AL T K R AR AE
MALLADIAE VR B, 24 il fie A1 2L Ji foe o # 75 AK 12k
JeE 21 Y (latency competent cancer, LCC)i# it H 4
W H 2 N DickkopfAH 2% 5 H 1(recombinant human
Dickkopf-related protein 1, DKK 1)t NARIRARZS T,
b5 NK A T P 3 1) 5% A5 85 D0 AH 5K 1) R - (1) ik
K2 W TR B, DT A PR HER 201 L e 8 A 8 NK 4
Mo/ FHIERRIER , BRE R . (2) bR —1A]
Jii 4 (epithelial-mesenchymal transition, EMT)#lI
8] J§i —_I 7 #%1k (mesenchymal-epithelial transition,
MET)AE, RERAN AR EMT J L 2 MET (4
AE FEAS & 450 RF ST P T o B SRR 1 248 A 1
TR 7R R A, DAL UVE T 360 R s g 15 -5 1A AR IR
JIti e 200 R R L, X e AR L S AT EMIT, A8 S AT
MET, I H£ [ T EMT 4 i &7 H 55 2 1 4 i
RRfE. 5340, 217 7 EMTHRIRERAN M LL MET#1%
A0 B SR T AR 28R ), DA R SR BRAA
FERCRE 7. 4B AN 7 (extracellular matrix, ECM)
M AR 5 1) 3 2 EMT/MET# /] -1 5
WA, B EMT/METIRE IZHE [ T BRI K
SO RAE A MG HE U, (3) T A MR, AR
I %) Jieh 968 248 B T DASR B HE T A M 1 4 FRRAE . B
B A & MR S A i ST 7 MR SRR 2 TH]
PIIR R, LR A ON w5 . SR N IEE
B LT AN [F) R 2, 2008 T 2 B R 1 e 8 AR
Y o B AT DNAMS S 1G98 (1R 1iE , DNAS S48 AH
K3 I 2205 19 AR 12 AR B 1) 52 75 DA R A 3
Re DA 1720, (4) Tif 25 1%, EMT AT 41 g 36 4
152 5] e 24 M T 24 2 ) 1 5 22, PUTG S YRR
Jia g < BB 2R A R JoR A e JRE b Ok B3 N B A 34

PR B b e 20 B FL AT SE 5 R i 245 1% . FRANCES-
CANGELI%: PVt — D75 25 E W g v R B, g
A7 AE LAEMT AN 40 g 22 24 D9 Rk ) AR A0 i,
i bR S R T E S 45 A B T B 1 2(transcription
factor B-box binding zinc finger protein 2, ZEB2)/fi#
TR A 1) Ji s i D] 22 5 2 IR £ 11 J348% (phosphorylated
proto oncogene serine protein kinase, pCRAF)/f iR
6 B 48 L 8 T4 5 1 755 5 1 1 (phosphorylated apop-
tosis signal regulated protein 1, pASK 1) [k
5 3 b 8 4 L e IR P UA TIR A I U

KA, PRHE b 98T 240 B BT B 2% B KB o AR R 4
WPy LR &N EE. HIRBE, A A
T HAKIAAAR I NG A R 3558 FEAil, X X LLRRAiE
(R — 2P i 5T AT LA R IET B e i e S s B A i
HBUEYE .
2.2 BEBIRERAYFF X
22,1 AFHYFEMEmRRK  EAYN
JEFH AT BE 51 S AR IR IO R SO UK B G B %) 4 e 4
AR, SR H B AR T R, B SR R AR
MR, I PLiR /NI B BB 2NAE NAR N RREEAAAE . R
1 6 368 3 3 NPT PR PR R R 5 SR 108 i S ) 1 5 2R
A ETT, JF B, 5 IR T 40 ORARAR AR A2, b
Jed 0 AR IR AN & X 25 Wi 97 A sl B BT A2 — A 32
BN R AR B o

B FCR I, 8 J5R A e o, g 4 B AT DAAR
P AT ] S 38 5 A AR AR A 2 TA) gk AT i e 24, 7
S SE A IS PR A o R I T R 5 R
TBIT I Wz AR IR AR IR I R P FE AL 1, LAN
S5 PO 5T o, R P IR e AT B i R E
NotchIF£ K fg N [X B-1%E 34 2K A (intracellular domain
of Notchl gene-B-catenin, ICN-B)/I% T3t Z 24K
(type I interferon-inorganics, IFNAR)/ Tt i 15
[X] ¥ 7(interferon regulatory factor 7, IRF7){5 5 il
% 571 2 i e 2 B e 2 2 2R T 508 AT 3 BUIRHIR, 17
230 % IR SR 2 o PR B ) i R A M, S BUR R R
¥t . DAISEUTRBL, 162 F T TURR M IE i HE
Y1 A fi e R, BR EH AC B R 4N Bl i pS53-p21-APC/C
AR PR 4 ) S04 i i A 51 AR AR IR

7E 51 S5 A R R I, ZHOUSE PTHIEH],
AR 25 24 2 58 0 fop g v ARG ZH J 1) B 3], 5 BLARHR
Y 2> R K T4 fubn £, B AR
v BE T RS AN EUE . 3 — DR RO, AT IR
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AR B BT AR A B T, it i B AU R
1(thrombospondin 1, TSP1), FI R {2 M & A& A1,
k75 5 A7 HIF-1(hypoxia inducible factor-1)+
M B A2 K Bl F (vascular endothelial growth fac-
tor, VEGF)%%, KAk Al Ja pR A2,
222 KIEFIARMIGmCEBRIR 1B RIESE
IR R R REEENIEN. KEPILSK, AMT—E
NI JNE 2 1 G0 5 e 2 R g o 2 it % AL A
AR A ABJRAERT AT RRE S B —
S A RRIE, AR5 A ] DUR IR AR AT 48 1 4%
R A e o X B R IS [0 T8 SE N IE
2 AAAER R R R . W TIX—F & UEHE 1
Al REMRRE 2 —J, EBTMe R R R 40 10 ] e 2 18 1 %
i 3 BRI R R R R B DR 3

KRALLS P L e b R I TR 3 1)
SN2 51 EEARIRAI M 1) B 75, TR J5 A8 H1 a7
AJ DL AR g 1 AR RS 1 N . BRI
AREALHE LA JUA : (1) SRR I 34 I AR il d
PR USRI RIRA R B o5 MRS
RANER B, (2) %40 E 7T 2 -y(interferon
gamma, [FN-y)PU0] i TR R HAKAR . (3) #84ES]
FEC P A PR 24 i SR A 08 I 75 5 R MR A e A R
TR I 285 PR T2 S R MG P AR R 40 L, O b e e # 11 A
KB,

DL B #IE 58 SCRF LR B 5 1% T 40 i A [F,
18 14 98 JiE T B 2 Ji 6 AR IR 40 A Py g DR 1, 9 DLt
A F (2 2 e A R R A

3 BREE R IREREOHLE]

L. RS L. miRNAL 40 A & B3 F0 46 i
TP 58 48 A R AR IR ML 1) A7 £ T Ak 22 e AR R O
e BRUEZ AN, b AR IR B ) 3k A0 35 I A A
e, BUmFER UM AN RS, Hoh, R, A
2 0 3] = A O B PRI 0 A A A e ekt 3 R
e
3.1 BREFSINERARRNIER S8R
3.1 AERARIRA AR RO Al R R
[ VGRS 2 A 240 I 45 A 24 e N2 ¥ 300 (1] 4 L A 285 1 2
A R . LRV Z AR Y], EREH
W 5 R AR IR R R V). £ R AR EY S,
L HI AR (aplasia Ras homologue member I)
BRI 3R 155 S 40 M B, O % 3 BN B L I AR

I JE] ) AR KA o AT IR AR K A, Bl S 22t Bl
BB MMIG L. WM EIARHIZR IS 5, g
Mo E Z G 7y, B G K . XM
A K A5 i ELATS BL A T R G B T BE RDIR S, PR
paii RN A TR E I RS NN X (S N
MRS . A B2, B A6 A2 T
FEAN B AE T, Uk B 0 L B AR AR 40 A 1 5 1 AR
AR e, e ar W, ARAR 40 DL B R AR N
HEAF SRS o

312 AEARHMNBES T HEARBRRE W
IR B, AR M AL Twhi . s AR S AR S BRI
(pEZN LSNP BONS EEE iR AN E0 g R RS
YA PTG e ), 4EHF A AR IECY . i B R
CIRTE A TR R NI R e N B S/
T, Bl 5 PR B A b e 200 B el v 30 3G e Y, B R R
W, JF BB AR A ARAE 5 B0, 5 R A 4 RE A
FE D, LR OP S A0 M, KB WK ST
A 28 465 1) 3G 0 32 35 AH R0V, Ab TR BRCIR 25 1) %
o M 7L T e 200 T 1 W 400 ) ) R, T G U0 4
JRLE WA A 7R 20 B LR SR b, AEME R
JIR, T SR O R R PR 5 T, a3 ANARHR
WA Bl b e 40 B o 20 38 GE 0, B R A ) R
ik,

3.1.3 ARHFA-% iRz 90 B RARA9:E58  ARHI
N FrDIRAS3(distinct subgroup of the Ras family
member 3), {EN5 3 H WK B, 55 59 5 7
JEEYIMRK. FI SKOV3dIARHIZR LG, N
ENE Ras/K-F 24K, R ARHANH| E oS & B
(reliability, availability and serviceability, Ras)/4}
2 VE AL #0515 (mitogen-activated protein kinase
kinase, MEK)/4H fl 4M 5 1 5 B8 (extracellular
signal-regulated kinase, ERK)if# #4015 B [FFF
J7 1240 BRI R 25 A0 25 U8 B(protein kinase B,
PKB)/AKT. WL 3h4%0H % & ¥ & 1 (mamma-
lian target of rapamycin, mTOR)F170 kDa S6¥#
(ribosomal protein S6 kinase, 70 kDa, p70S6K)f]
WAk, 5 wortmannin(PI3K A7) &b 3 41 ff 25 5
Ffbh, K ARHIMANE| PIBK/AKTIE . ARHIT
FIK 5 G515 A RE #7098 JE K] 1/2(tuberous sclero-
sis complex 1/2, TSCI1/2)FEHEINA 5, 40
22 5% Ak B E R (mitogen-activated protein
kinase, MAPK). p38. mTOR. p70S6KAIS6 1 il
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W& AL BRI B, ARHIfY N-3i 45 #9328 55 Beclin 1(F%
REATGO[R &P 4h 4, AT R Beclin 17 — R4k,
JARHI-Beclin 15 —RK, fei#tBeclin 15145
PR LI -3 -3 3 (phosphoinositide-3-kinase class 3,
PIK3C)MAHEAEH, Lt i A M 2 &M
. FOXO3a(forkhead box O3a)J kKL
Y S A TS A R . ARHIfE FOXO3af iR
th, F'FATG4. TE M HE 05 3(microtubules
associated protein 1 light chain 3, LC3)#1 RasAH <
K H 7(Ras-related protein 7, Rab7)%% H Wi JE [K %
S JEUR VRS B, ARHIFI LC3 3R IE AL 5
21%~23%, MALIT Ja = T AR i I 3 1 b e &5
T LC3IRIAH ik 81%~84%*, H ARHIM¥ ik
5 LC3-17A LC3-IL A AL 3 i & ATG4 ) L i & 2%
A WS R IR, Rab7 /2 M 1 i 2 1 1k 4 R V55 g
Rl B T . ARHIE3EFOXO3ash 3 H Rab7
#ih . HHBFOXO3amkRab7iE 5, B WG/ NMEAIAELE,
ELERTR e SN = 4 R S SRIVY S 1Y N

2 b, ARHIGEW 40| PI3K/AKT/mTOR. A
LKBIF:H (liver kinase B1, LKB1)/ AMPHK #i i) & 11
P [adenosine 5’-monophosphate (AMP)-activated
protein kinase, AMPK]/mTORAE 5 % Tl i, {2 i Be-
clin 1555 K335, [R5 FLC3. ATG4. FOXO3a.
Rab7H FFRIAIGE N, FL[F] 5| & 5N 55 40 i 5 Wi PR
Al
3.2 NI E 4 A PSSO R R IR

i 96 A= G o I A RO 1Y), PR IR U ek 98 4 i
B = M8 A BCRE DT AR AT . I IR M T T
PR i o 1 I PN B i 11| = 5 A N et
Uiy, EH UG H A AR RO OC B E A B 2P Al
0 o R 1= 5 A e S e 2 R ]
) FH 245 4 B A 555 DR 25 A0 1 A8 A0 7 R o s
S AL IS, R N RBRCRES o 75 B 5598 I PR AT
SeEg ARl A VEGF. $i B i
# -8(interleukin-8, IL-8)3Z&$iiAk, U0 74K
R A ) AR K IR B T AR A 1Y, FEARHIR (1) O 52
FEAN b, 41235 ) 8 A Mg 1 K73 (tissue inhib-
itors of metalloproteinase 3, TIMP3) 145 % Bff 41
1(E-cadherin, CDH1)52 & YLt AL 2, P9 1 ik
FEORBR I E] T vmy, 22 b R AE K 5 PR AIK . TIMP3
A CDH 1 2 51 5 UK MR 9 1 FH 38 ik DNA F 4L
L B R S B,

3.3 MEREZRSBREHLEETIRER
33.1 g A RS R EFH WK
P AE A ORI 2 52 A ik, 5 BUR R S
HIF- 12 Sk S5 T AW S S h T2 A7 A2 R 5
1, AN D92 SR AR5 5 E W PR R KR T R
FEAB AT, Beclin 13dd H Bel-2 7] V5 45 #4345
3(Bcl-2 homology domain 3, BH3)5 S A A7 H &
H 5t Bel-2 0 A\ B2 itk (298 [8l - X L(recombinant
human B-cell leukemia/lymphoma-XL, Bcl-XL)#H
HAEM . R, AT, WK HIF-1 L
Bel-2/# 8 E1B 19kDa%i % £ [ 3(adenovirus E1B
19kDa interacting protein 3, BNIP3), §:%iBeclin 1
Bel-XLAN Bel-2 7 fif 15 , i 5 ¥ Beclin 15/ 0 A
W% . Beclin 1[A] B G AMPHKR 1 & AR S 5,
WK BRSNS 5 BRI . J R
BOm AL BERIR 077 A2, X AT BE 2 P10 AR i 2 1 it
ZIgpLE
332 fRhgARETE TR AR
HhSELG b, B9 R R AR B AESET, X 5 A N
SRR R B IR IRAF 5 AR I, A3 e ol A 35
B AR . FEAR Y, TR SO 58 v i I A A B
B, AIVEGFSE, AT MR 735 . =420 E W
R L6 A 8 R 3 23 1RV I, 7 A T e AR R
W 70 48 B P 5 L BRL T B R e B
Z IR ), g T MR an i R AE TS ARHIRIE 2R
HH AR o

I 5 R 5 B 50 SR AE N S AR TP 4,
Vi BT R AR IR AE AN RIS TN A7 AR AN [H) B 3 9 AL
o MR AR PRARARR I, FRATRAR B, 72 IR A A
B A% L), 0 [ R BT AR R T AT
REA A T80 bR IR, S by T 29 WUk . T
T JH PR PRSI 5 4, (2t B R I UL A B2 )
A8 SE AR T iR e AARBRIR A, R A B A A7 I
[8] 6
3.4 {HAREHASIKER R

R G B AR ) 2 A T SR B AR A PR D ER
14 (spheroids), 5 5 A iR 70 2 8 i K3 ik
M5 M E K. BRikBARIRKRE, EERH
S AL AT VE IR ET 1. MuvBRE &Y [
[ lin-9(protein 1in-9, LIN9). %[ lin-37(protein lin-
37, LIN37). £ 1in-52 (protein lin-52, LIN52).
I 5 40 B J8E 25 45 £ 1 4(retinoblastoma binding pro-
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tein 4, RBBP4) Al 55 [ lin-54(protein lin-54, LIN54)],
WPEFNLINE &), it 25 R = A AR5
R E 4K DREAM(DP. RBEMIREH . E2F
A MuvB). MMB(Myb-MuvB)#ll FoxM1-MuvB K iff
7 4 L A O DR SR, T TE B SR BR A PR IR
Hh R A PO,

BRI BT, 78 URE 1 1% S R W IR A 1
P 1 A(dual-speciicity tyrosine phosphorylation-reg-
ulated kinase 1A, DYRKIA)H/EH T, MuvB. RB
FKEERE F (p1308kp107). #45¢[K-F E2F4(E2F tran-
scription factor 4, E2F4) Al #% 3 [Al-F-DP1(transcription
factor DP1, E2F4)ZH it DREAME &4 , i@ i #1H G,
HHAH L 800 2 AN 3 B T R AR i 41 B TR e, 51
AR, —HDYRKIASLUE, K2 SHDREAME &
kg . MMBE SN, 2E 5] L ORARIR HFIEK
TRAEIERE T R BREY, 4 RBAEAN A A R 1 (cyclin)—
JE 3 A AR RS 14 B (cy clin-dependent kinase, CDK)
FEYIBEEE AT SR IR, DREAME &4
RAEYRE, MuvB. E2F. RB=FH1G MRS, 2 HESI
JEN 5% . CDK S M %2 CDK 4 (CDK inhibi-
tor, CKDM#, Wipl6. p21. p27%%, Hp2 114
ZpS3¥Etil. N EIEYIUR IR T I = U AT RE 2
p53THAE RAR T B DREAMM T T2 3E N & IR
AP R,

B-MybftESHI 5 MuvB4: & BIMMBE &4, &
A 2 2R EF 5. B-Myb MU AT LU
A BMMB & G A R A2 3 Jir e 4 it 38 4, i ELads ml A
3 T LINS2 A PRDREAM & A 44 Sk 101 1] 41 ffg 4K
RS, ES/G, " B-Myb ] £ H B AR 4% B i J=, MuvB
FEFoxM L% S Rl 1 S B 5282 B 229 2L 5 IR B 1R
AT L.

J34h, ARHIAT LIS 9E B WAL T mp2 1 81p27,
F#{fKcyclin A\ cyclin D1. CDK2MICDK4KHE NG,
(147 51 S50 200 M L 451, 1) ) B s 4 O ) A
3.5 BT A EER#HES e IRER

FHAC A IR, B W AT DA 4 A
i AR A BN Go/G ¥ LIRS LR BL AN IR
F1549, LEGH I R, WANGZESVR I, ATGS 3 K il
I T gk /b B B e RO 48 B Gl i IR A b, X
UL B S5 T 1 5% 40 M gk N ARHRARZS B i 4%
B[R] B At AT 19 R IR A B 2 AT DA gk b ) B AR
T BROE 40 M A2 R B IR R R T, AT E B 3

2 20 R BN IR G . S X, B
11 B L BROK 40 i b i) B R R T RIS, E
& H W A5 5 kAT UGR FF 58 48, DU AE 75 2058
PRHR P bR 3 s B e, Dy B R B N 4 B A 39 6
EEENIEL . EARERR S, 78 0P S 4R I
TVFZ Go/GJH WIRH AL R 5 B AR ¢ A ) e 3
[ IR EE IR 900, A A A S B fi) 7 Ao i R A
G IT P25, 51 S MR 40 i 32 )45 47 JF 8 1
A Go/G I BT 51 R AR IR 5 5 WA BB R B,
L b AT 0 0 a5 B W 2 A R AR AR 2 [ A7 T
B S BR R AR ELAE T, AEH BT R £ 59 5L o
B} =3 [A) F) i A i, ARl A kR o BB, %
DLE 5P S0 B R] et g B p21/p27, FEAR
cyclin D1FI CKD1 1) 3842 >k 52 i Ji] A 35 7 AT 5
HURIRET,
3.6 Go/GHARERMME S M2 X &

BN S (AT T 25 SRR AT T B G R,
A B FEIE B AR AR R 51 S5 20 B FERNAZK Y- L2848
TIBEHIE T 5 A7 B 40

PR — A AT ATAR I S5 3, Ry — Bk AR
HRAYT, S LGHE fa) bRIG A K AR M 25 B SRR 2 TAE
o RNAZEEEE U 50 B0 5147 12(the RNA poly-
merase 11 transcriptional mediator subunit 12, MED12) &
—ANATREMIEERINL £, FFIC R, midbR MED1 2R n]
DAFAA B S5 41 P cyclin CHTCDK8 {12 i 32 1 fi
ZHENGYGH, FEXPEAZEE . VUM FEHE A
S5-FRPRIEIE 7 A 24 1, 2 ot 4 i ) S A e 1 245
PRI B o B, SR B R 2, SR
(R R VR G 4 B 0 AR S e 1, (ER L 1
Go/G 2 ATy EE LA ST A = 10 v Ji2 38 B 4 i LA o
e R IVEATR 24598, GAOAE I FTUE R 13X — K4, Al
AT IR 5 14 B R I#6(dual specificity phosphatase 6,
DUSP6) i A I8 1 47 1% ERKAS 538 LA F IR
cyclin D3FJZRIE KT 51 L 5P S0 40 M Go/ G 5, R
SN ON S AR I 2451 . 534%, BR Sl
A AR A 26t 2 WY, 4 i Hh o L T A
I AR% A F(nuclear factor of activated T cells cytoplasmic
4, NFATC4)ifi i3 i #H MY CHE i p27. #liil cyclin
D3-CDKA4Z 1 T 20 Go/G 3 BE i £ 51 RS 0 IR
B RTINS 24 P -2

Db s g i e & W), MED12. DUSP6.
NFATC4. MY C72 51 s i 3T 45 R 7, ()i
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EATA R RAL T 25 YRR AR, Jyllm PR B T R
B B E B2 IT A MR T AN AT RER T
Fo X IX LG KT FALHI 1 — DB 50 AT e
BT 5 A 5 PR A 5% (0 A7 I 245 1, 5 T AR 4t
FEHUHITE & HB BB 2596 T Fe i .
3.7 REEREINEEMARIRIR

B RIES N MW ARV R. 5
fa B NHFAH L, A 70 4 1 L 1k 2 BN B9 1) X
FSr B SR BG83, S Ak, I7E C-J B8R [ (C-reactive
protein, CRP) 7K+ it 2 14 A £ O S 98 (17 XU 164,
TRABERT%; Wi i gt — A 78 80, 28 A E £
AT 9% 245 A4 R =) DL ARAE A AT DABEAIG B 5398 () X
B A5 U0 §L0m 2R < A AR SR 0 AH OGE , fo
8 SR FE A 1OV RS W] LAAE Sy vFAik O S0 1 TR (1)
Fabr o UTERIAT I RN, RS I E A A i R
T SCHRF I 2B B, AT BB 18 1 98 i (i 33 BN S5 1)
KA RIS 2 —. BE T (C-X-CE 7 )B4
1(CXC motif chemokine ligand 1, CXCL1)Z& ¥ % %
S P (R R A J5, W] DA s CXCafb R+
AR 2(CXC chemokine receptor 2, CXCR2)K A it 5
S I AE A R IS 5, GUOSE AL, CXCLI
B S'UTR N I k% 1 2 2 A5 1 (single nucleotide
polymorphism, SNP) rs115476815 7 [E U N\ B
BN G I RS YA . Ak, FIVR & S R T
4(distal-less homeobox 4, DLX4)7E §[ £ 41 i A 1) 3
ik, 2153 RIEAH K T —F A A A B (nitric oxide
synthase, NOS2)%E K 21k B4 i I B — 20 A 1R
JBC, AT 55 VEGF #7334, 515 I 55008 10 25 B A
BN s, H G 5 kT 1 Al A AR OGRS 2 B
FH T PRHE %) B S5 968 4 0 5 51 S R B PR 3R tH 475 45 3
— IR,

4 EESRE

PR i 2 e B FE RN 24 2 B AT R I IR VE
I AU TH] I 1 e D B Pk ik o A R R HIR A O ML i) gk
AT MR R 97 AT BE R BRATSRAE T — AN <96 & MR
WlL&, HIELBART R B Tk oA 4130, rTREER T
FEE IR R R Ry A T kI A i Bl 4
R R K IR R VA 7 3 iE o Wl 52 M %5 JE (Crizotinib)
BT A MEYESE T, W RRIE T SR R IRRES [ it 25
U 5305 4 P, 2 R AR A A S B AR T 16
R AL I 38 s ) o AR R DA 4 O S e 41 B AR

AR P-4l U072 BT 7 BLBRE IR SRAE B IX — . il
R J4E B A 5 i 8 AR IR A2 VR T iE I T BB 5 8,
T T K 3 Ak R HRCER 25 10 40 i 2 75 4 7R oK
A AR e D) R R A 2 ko I [ R IR ) 245 4
AT . A A N AT DU I e R AR IR A L, 2
B YL 25 97 BORIGTT - /N F Z5%) Harmine
AIINDYPU, ROS5454948(F Fh DYRK 1384 fr 410 1
FDTT AZ19 17 i H ] DY RK 1A G 85 98 40
Tk N 20 M A L T, nTRE R AR ITAE
F, AH H AT M R AR TS ¥E R DYRK 259
8 FH X R 7 v 75 B I, BE s e R AR R AN L f5
FE 15 2 0T 4 S B AR 1 bR A AL, B LR B
oH B i (iR 25 M T A R 51 R R, IX e R R
FNEL, a0 RAERIRAR S B B IS, A X L R
PUITE 25, 1% 5K B 1] B o= ™ B R GRS B TS .

VAR, s 20 B AR AR AT 92 4510 O 2 B AS T &
K, A B PARHIR (0 A% 0 2 1 R SRR FE AL A4S
BRI BT FE AR HE, AT e 2 O S
PRER L R A% O dd B, H 5% R 3. 20 o B N
i} 24 2 (B A7 76 52 44 (0 AH ELAVE FH, (B A1 ik = Sk
() BB UE 48 9RE AT pl 3L 5] S 1 A B AR 10 7T R
F& AR R A TR B A ORVE AR, 1S 5 KR
TP JOEAE 5 W I A DR SR04 i S A
Z By AN 3G Fp e — PR 7T, R, IR NER
i AW HAR G EARIR R R G 5580 S8
YR 25 R AR R 6 &R, 5 37 R BT PR IR &40 A
TR ARG R BT R AR AR ZRY 4R A o PR HIRATL ] )
B, FEilt— IR BRI S AR AL, K
A BT IR N RRER ML, R k. .
BT RIS S 5 B e R S ) B, SR
ST IAR &

SE LAk (References)

[1] TUMPEL S, RUDOLPH K L. Quiescence: good and bad of
stem cell aging [J]. Trends Cell Biol, 2019, 29(8): 672-85.

[2] COLLER H A. The paradox of metabolism in quiescent stem
cells [J]. FEBS Lett, 2019, 593(20): 2817-39.

[3] OULHEN N, SWARTZ S Z, LAIRD J, et al. Transient trans-
lational quiescence in primordial germ cells [J]. Develop-
ment, 2017, 144(7): 1201-10.

[4] SO W K, CHEUNG T H. Molecular regulation of cellular
quiescence: a perspective from adult stem cells and its niches
[J]. Methods Mol Biol, 2018, 1686: 1-25.

[51 LI X, HE S, MA B. Autophagy and autophagy-related proteins
in cancer [J]. Mol Cancer, 2020, 19(1): 12.



FLER AR R0 O SR e 40 R PRI RO AR S B L T 7k e

2163

[6]

[7]

[8]

[9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

GARCIA-PRAT L, MUNOZ-CANOVES P, MARTINEZ-
VICENTE M. Monitoring autophagy in muscle stem cells
[J]. Methods Mol Biol, 2017, 1556: 255-80.

TANG A H, RANDO T A. Induction of autophagy supports the
bioenergetic demands of quiescent muscle stem cell activation
[J]. EMBO J, 2014, 33(23): 2782-97.

DU J, ZHU X, GUO R, et al. Autophagy induces GO/G1 arrest
and apoptosis in menstrual blood-derived endometrial stem
cells via GSK3-f/B-catenin pathway [J]. Stem Cell Res Ther, 2
018, 9(1): 330.

LI B, SUN C, SUN J, et al. Autophagy mediates serum starva-
tion-induced quiescence in nucleus pulposus stem cells by the
regulation of p27 [J]. Stem Cell Res Ther, 2019, 10(1): 118.
FLAMINI V, GHADIALI R S, ANTCZAK P, et al. The
satellite cell niche regulates the balance between myo-
blast differentiation and self-renewal via p53 [J]. Stem Cell
Rep, 2018, 10(3): 970-83.

LU Z, HONG C C, KONG G, et al. Polycomb group protein
YY1 is an essential regulator of hematopoietic stem cell quies-
cence [J]. Cell Rep, 2018, 22(6): 1545-59.

CASTEL D, BAGHDADI M B, MELLA S, et al. Small-
RNA sequencing identifies dynamic microRNA deregula-
tion during skeletal muscle lineage progression [J]. Sci
Rep, 2018, 8(1): 4208.

SUEDA R, KAGEYAMA R. Regulation of active and quiescent
somatic stem cells by Notch signaling [J]. Dev Growth Dif-
fer, 2020, 62(1): 59-66.

DING W'Y, HUANG J, WANG H. Waking up quiescent neural
stem cells: molecular mechanisms and implications in neurode-
velopmental disorders [J]. PLoS Genet, 2020, 16(4): e1008653.
SINGH S, JAKUBISON B, KELLER J R. Protection of hema-
topoietic stem cells from stress-induced exhaustion and aging
[J]. Curr Opin Hematol, 2020, 27(4): 225-31.

MALLADI S, MACALINAO D G, JIN X, et al. Metastatic
latency and immune evasion through autocrine inhibition of
WNT [J]. Cell, 2016, 165(1): 45-60.

DAI Y, WANG L, TANG J, et al. Activation of anaphase-
promoting complex by p53 induces a state of dormancy in
cancer cells against chemotherapeutic stress [J]. Oncotar-
get, 2016, 7(18): 25478-92.

WEIDENFELD K, BARKAN D. EMT and stemness in tumor
dormancy and outgrowth: are they intertwined processes [J]?
Front Oncol, 2018, 8: 381.

BAI X, NI J, BERETOV ], et al. Cancer stem cell in breast can-
cer therapeutic resistance [J]. Cancer Treat Rev, 2018, 69: 152-
63.

ZHOU N, WU X, YANG B, et al. Stem cell characteris-
tics of dormant cells and cisplatin-induced effects on the
stemness of epithelial ovarian cancer cells [J]. Mol Med
Rep, 2014, 10(5): 2495-504.

PUIG I, TENBAUM S P, CHICOTE 1, et al. TET2 controls
chemoresistant slow-cycling cancer cell survival and tumor re-
currence [J]. J Clin Invest, 2018, 128(9): 3887-905.
HANGAUER M J, VISWANATHAN V S, RYAN M J, et
al. Drug-tolerant persister cancer cells are vulnerable to GPX4
inhibition [J]. Nature, 2017, 551(7679): 247-50.
FRANCESCANGELI F, CONTAVALLI P, DE ANGELIS M

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

L, et al. A pre-existing population of ZEB** quiescent cells with
stemness and mesenchymal features dictate chemoresistance in
colorectal cancer [J]. J Exp Clin Cancer Res, 2020, 39(1): 2.
CREA F, NUR SAIDY N R, COLLINS C C, et al. The epi-
genetic/noncoding origin of tumor dormancy [J]. Trends Mol
Med, 2015, 21(4): 206-11.

KURPPA K J, LIU Y, TO C, et al. Treatment-induced tumor dor-
mancy through YAP-mediated transcriptional reprogramming
of the apoptotic pathway [J]. Cancer Cell, 2020, 37(1): 104-
22.el2.

LAN Q, PEYVANDI S, DUFFEY N, et al. Type I interferon/
IRF7 axis instigates chemotherapy-induced immunological dor-
mancy in breast cancer [J]. Oncogene, 2019, 38(15): 2814-29.
ZHOU N, WU X, YANG B, et al. Stem cell characteris-
tics of dormant cells and cisplatin-induced effects on the
stemness of epithelial ovarian cancer cells [J]. Mol Med
Rep, 2014, 10(5): 2495-504.

GILLE J, SPIETH K, KAUFMANN R. Metronomic low-dose
chemotherapy as antiangiogenic therapeutic strategy for cancer
[J]. J Dtsch Dermatol Ges, 2005, 3(1): 26-32.

KRALL J A, REINHARDT F, MERCURY O A, et al. The sys-
temic response to surgery triggers the outgrowth of distant im-
mune-controlled tumors in mouse models of dormancy [J]. Sci
Transl Med, 2018, 10(436): eaan3464.

TENG M W, SWANN J B, KOEBEL C M, et al. Immune-
mediated dormancy: an equilibrium with cancer [J]. J Leukoc
Biol, 2008, 84(4): 988-93.

NAMJOSHI P, SHOWALTER L, CZERNIECKI B J, et al. T-
helper 1-type cytokines induce apoptosis and loss of HER-fam-
ily oncodriver expression in murine and human breast cancer
cells [J]. Oncotarget, 2019, 10(57): 6006-20.

ALBRENGUES J, SHIELDS M A, NG D, et al. Neutrophil ex-
tracellular traps produced during inflammation awaken dormant
cancer cells in mice [J]. Science, 2018, 361(6409): eaao4227.
LUZ,LUORZ, LUY, et al. The tumor suppressor gene ARHI
regulates autophagy and tumor dormancy in human ovarian
cancer cells [J]. J Clin Invest, 2008, 118(12): 3917-29.

FLYNN A B, SCHIEMANN W P. Autophagy in breast cancer
metastatic dormancy: tumor suppressing or tumor promoting
functions [J]? J Cancer Metastasis Treat, 2019, 5: 43.

DOWER C M, WILLS C A, FRISCH S M, et al. Mechanisms
and context underlying the role of autophagy in cancer metasta-
sis [J]. Autophagy, 2018, 14(7): 1110-28.

ZHAO Z, ZHAO J, XUE J, et al. Autophagy inhibition
promotes epithelial-mesenchymal transition through ROS/
HO-1 pathway in ovarian cancer cells [J]. Am J Cancer
Res, 2016, 6: 2162-77.

VERA-RAMIREZ L, VODNALA S K, NINI R, et al. Au-
tophagy promotes the survival of dormant breast cancer
cells and metastatic tumour recurrence [J]. Nat Com-
mun, 2018, 9(1): 1944.

ORNELAS A, MCCULLOUGH C R, LU Z, et al. Induc-
tion of autophagy by ARHI (DIRAS3) alters fundamental
metabolic pathways in ovarian cancer models [J]. BMC Can-
cer, 2016, 16(1): 824.

LU Z, YANG H, SUTTON M N, et al. ARHI (DIRAS3) in-
duces autophagy in ovarian cancer cells by downregulating



2164

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

(48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

the epidermal growth factor receptor, inhibiting PI3K and
Ras/MAP signaling and activating the FOXo3a-mediated
induction of Rab7 [J]. Cell Death Differ, 2014, 21(8): 1275-
89.

SUTTON M N, HUANG G Y, LIANG X, et al. DIRAS3-
derived peptide inhibits autophagy in ovarian cancer cells by
binding to Beclinl [J]. Cancers (Basel), 2019, 11(4): 557.

LU Z, BAQUERO M T, YANG H, et al. DIRAS3 regulates the
autophagosome initiation complex in dormant ovarian cancer
cells [J]. Autophagy, 2014, 10(6): 1071-92.

ZHONG L X, NIE J H, LIU J, et al. Correlation of ARHI up-
regulation with growth suppression and STAT3 inactivation
in resveratrol-treated ovarian cancer cells [J]. Cancer Bio-
mark, 2018, 21(4): 787-95.

KUCHITSU Y, FUKUDA M. Revisiting Rab7 func-
tions in mammalian autophagy: Rab7 knockout studies
[J]. Cells, 2018, 7(11): 215.

VIALLARD C, LARRIVEE B. Tumor angiogenesis and vascu-
lar normalization: alternative therapeutic targets [J]. Angiogen-
esis, 2017, 20(4): 409-26.

MAO W, PETERS H L, SUTTON M N, et al. The role of vas-
cular endothelial growth factor, interleukin 8, and insulinlike
growth factor in sustaining autophagic DIRAS3-induced dor-
mant ovarian cancer xenografts [J]. Cancer, 2019, 125(8): 1267-
80.

LYU T, JIA N, WANG 1J, et al. Expression and epigen-
etic regulation of angiogenesis-related factors during dor-
mancy and recurrent growth of ovarian carcinoma [J]. Epi-
genetics, 2013, 8(12): 1330-46.

BALAMURUGAN K. HIF-1 at the crossroads of hypoxia, in-
flammation, and cancer [J]. Int J Cancer, 2016, 138(5): 1058-
66.

LU N, LI X, TAN R, et al. HIF-1a/Beclinl-mediated autophagy
is involved in neuroprotection Induced by hypoxic precondi-
tioning [J]. J Mol Neurosci, 2018, 66(2): 238-50.

MAO W, PETERS H L, SUTTON M N, et al. The role of vas-
cular endothelial growth factor, interleuking, and insulinlike
growth factor in sustaining autophagic DIRAS3-induced dor-
mant ovarian cancer xenografts [J]. Cancer, 2019, 125(8): 1267-
80.

INESS A N, LITOVCHICK L. MuvB: a key to cell cycle con-
trol in ovarian cancer [J]. Front Oncol, 2018, 8: 223.
MACDONALD J, RAMOS-VALDES Y, PERAMPALAM P, et
al. A systematic analysis of negative growth control implicates
the DREAM complex in cancer cell dormancy [J]. Mol Cancer
Res, 2017, 15(4): 371-81.

INESS A N, FELTHOUSEN J, ANANTHAPADMANAB-
HAN V, et al. The cell cycle regulatory DREAM complex is
disrupted by high expression of oncogenic B-Myb [J]. Onco-
gene, 2019, 38(7): 1080-92.

LI X, LIU S, FANG X, et al. The mechanisms of DIRAS
family members in role of tumor suppressor [J]. J Cell Physi-
ol, 2019, 234(5): 5564-77.

AN Z, TASSA A, THOMAS C, et al. Autophagy is required for
G1/G0 quiescence in response to nitrogen starvation in Saccha-
romyces cerevisiae [J]. Autophagy, 2014, 10(10): 1702-11.
WANG Q, BU S, XIN D, et al. Autophagy is indispensable for

[56]

[57]

[58]

[59]

[60]

[61]

[62]

[63]

[64]

[65]

[66]

[67]

[68]

[69]

[70]

the self-renewal and quiescence of ovarian cancer spheroid
cells with stem cell-like properties [J]. Oxid Med Cell Lon-
gev, 2018, 2018: 7010472.

SHAO Y, LIU X, MENG J, et al. MicroRNA-1251-5p
promotes carcinogenesis and autophagy via targeting the
tumor suppressor TBCC in ovarian cancer cells [J]. Mol
Ther, 2019, 27(9): 1653-64.

ZHENG K, HE Z, KITAZATO K, et al. Selective autoph-
agy regulates cell cycle in cancer therapy [J]. Theranos-
tics, 2019, 9(1): 104-25.

LAM T, AGUIRRE-GHISO J A, GELLER M A, et al. Immobi-
lization rapidly selects for chemoresistant ovarian cancer cells
with enhanced ability to enter dormancy [J]. Biotechnol Bio-
eng, 2020, doi: 10.1002/bit.27479.

LUO X L, DENG C C, SU X D, et al. Loss of MED12 induces
tumor dormancy in human epithelial ovarian cancer via down-
regulation of EGFR [J]. Cancer Res, 2018, 78(13): 3532-43.
GAO Y, LI H, HAN Q, et al. Overexpression of DUSP6
enhances chemotherapy-resistance of ovarian epithelial
cancer by regulating the ERK signaling pathway [J]. J Can-
cer, 2020, 11(11): 3151-64.

COLE A J, IYENGAR M, PANESSO-GOMEZ S, et
al. NFATC4 promotes quiescence and chemotherapy resistance
in ovarian cancer [J]. JCI Insight, 2020, 5(7): e131486.
REYES-GONZALEZ J M, ARMAIZ-PENA G N, MANGALA
L S, et al. Targeting c-MYC in platinum-resistant ovarian can-
cer [J]. Mol Cancer Ther, 2015, 14(10): 2260-9.

MCALPINE J N, LISONKOVA S, JOSEPH K S, et al. Pelvic
inflammation and the pathogenesis of ovarian cancer: a cohort
study [J]. Int J Gynecol Cancer, 2014, 24(8): 1406-13.
MCSORLEY M A, ALBERG A J, ALLEN D 8, et al. C-reac-
tive protein concentrations and subsequent ovarian cancer risk
[J]. Obstet Gynecol, 2007, 109(4): 933-41.

TRABERT B, NESS R B, LO-CIGANIC W H, et al. Aspirin,
nonaspirin nonsteroidal anti-inflammatory drug, and acet-
aminophen use and risk of invasive epithelial ovarian cancer: a
pooled analysis in the Ovarian Cancer Association Consortium
[J]. J Natl Cancer Inst, 2014, 106(2): djt431.

NIE D, GONG H, MAO X, et al. Systemic immune-inflam-
mation index predicts prognosis in patients with epithe-
lial ovarian cancer: a retrospective study [J]. Gynecol On-
col, 2019, 152(2): 259-64.

GUO M, XU C, CHEN Y Z, et al. Associations of CXCL1
gene 5'UTR variations with ovarian cancer [J]. J Ovarian
Res, 2020, 13(1): 43.

BURKE A J, GARRIDO P, JOHNSON C, et al. Inflamma-
tion and nitrosative stress effects in ovarian and prostate
pathology and carcinogenesis [J]. Antioxid Redox Sig-
nal, 2017, 26(18): 1078-90.

BLESSING A M, SANTIAGO-O’FARRILL J] M, MAO W, et
al. Elimination of dormant, autophagic ovarian cancer cells and
xenografts through enhanced sensitivity to anaplastic lympho-
ma kinase inhibition [J]. Cancer, 2020, 126(15): 3579-92.
VIVES M, GINESTA M M, GRACOVA K, et al. Metro-
nomic chemotherapy following the maximum tolerated dose
is an effective anti-tumour therapy affecting angiogenesis, tu-
mour dissemination and cancer stem cells [J]. Int J Can-



FLER PSS 2 O L A AR KA S LR B ek e

2165

[71]

[72]

[73]

cer, 2013, 133(10): 2464-72.

LEE S J, GHOSH S C, HAN H D, et al. Metronomic activity of
CD44-targeted hyaluronic acid-paclitaxel in ovarian carcinoma
[J]. Clin Cancer Res, 2012, 18(15): 4114-21.

SIMSEK C, ESIN E, YALCIN S. Metronomic chemotherapy: a
systematic review of the literature and clinical experience [J]. J
Oncol, 2019, 2019: 5483791.

FRIEDMAN E. Mirk/dyrk1B linase in ovarian cancer [J]. Int J

[74]

[75]

Mol Sci, 2013, 14(3): 5560-75.

HU J, DENG H, FRIEDMAN E A. Ovarian cancer cells, not nor-
mal cells, are damaged by Mirk/Dyrk1B kinase inhibition [J]. Int
J Cancer, 2013, 132(10): 2258-69.

ASHFORD AL, OXLEY D, KETTLE J, et al. A novel DYRKIB
inhibitor AZ191 demonstrates that DYRK1B acts independently
of GSK3p to phosphorylate cyclin D1 at Thr(286), not Thr(288)
[J]. Biochem J, 2014, 457(1): 43-56.



