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Role of 14-3-3( protein in occurrence and development of

hepatocellular carcinoma and the research progress
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Abstract

Key words

14-3-3( protein as the central regulatory factor of intracellular signal transduction process plays an important
role in the occurrence and development of hepatocellular carcinoma (HCC). Several studies indicated that the
expression of 14-3-3{ protein is elevated significantly in HCC, and participate in various cellular processes such
as cell proliferation, invasion, and apoptosis. Additionally, by interacting with a multitude of target proteins, 14-
3-3( protein can regulate a variety of signaling pathways that contribute to the occurrence and development of
HCC, this suggests that it may be used as a potential biomarker for the early diagnosis, prognostic prediction,
chemoresistance and treatment of HCC. The overexpression of 14-3-3{ protein is associated with the increased
risk of recurrence and metastasis and the reduced survival rate of HCC patients. The authors review the impact of
14-3-3( protein on regulation of expression, biological function and the occurrence and development of HCC and
the relevant research progress.
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T4 B s (hepatocellular carcinoma, HCC )
JECE UL I Ak B o 2 —, TR E BT A A
HCCH &R R G T AN, WRIERETH3IMmN
R RHCCH M2 W, A . IGY7 LI s
FI A S A, HCCH &R B M4
Mg sg . 8. R2E . T M4 SO B Y AR
HEZF B 1433 CEAENS S ZME ST

TR E , CRUE S EHCCTR AR R
ko MERBUBEE, 14-3-3 { (93 2238 7T 0E R i
Gy FIEOE HCCHN I B B . Ok 2 iiE
P 14-3-3 L FEHCCIiZ W . TS Ak 7 it 25 v

i EAEEERY, &I, LinSChEad A G
B, WESE 1T 14-3-3 { ZEmRNAKSE EXFHCC
FIFER, AT & P 14-3-3 ¢ FEHCCHE 41 2L A4 i £
hRIET R, SiAh, #m14-3-3 ¢ E’JmirroRNA%%
KK 5 HCC B UG 808 A7 A0 G, R
14-3-3 C A ATBERMCAHCCHRTF #E s . ik,
14-3-3 L A —F EEWEIEAAHCEA, &
HCCHiZWr . FilJa . Akd7 it 25 0 FiG 97 4 J7 i e
U R R BT T, EHARIR AR IR E

1 14-3-3¢ EEAWNEMFEINRE

1.1 14-3-3 EEREHME
19674, Moore &I 25 i 27 3% v oy Wk & B
14-3-38 1. @ JLHERBESE, XF14-3-38 11
AN TR) I 5 R A B T RE A T AR AINR . 14-3-3
M R & A% A0 R A 1Y DR SE R AE 4r T
t%?EE%%BOkD,A€7ﬁEM(B v .
e. .. o, o A3 H 7R AN [E] ) L TR 2
%“”, j‘t_%uﬂ?ﬁ/%ﬂ?:%&%%ﬁfﬁ?éﬁiﬂﬁﬁ
, SRR EF RS, SerS8HYMERIL &
ﬂ&m&%%a%%ﬁ_%%2®%¥@,@ﬁ_
BRI HE— 2 i B R R E AL, X T B S IR
RN FARS , S B014-3-3 80 [ 3 B A0S L T S
FORE M A 14-3-3F A= EAREE, H
5o F R AR RN R A EAER,
ARG L R A N M R A R T B
WO I A 7 A 2 A Oy ORI L, T =
S5 UM S 5 . AR I R A L B A AR . A
T I 40 3% A 5 A S 2 b A e AR BRI
WI14-3-3F TEM & RGP . LT RAE . BHEM
A RPN . AR e S rh S T
i,

O MR o F B FAEPH

1.2 14-3-3¢ EHRKIIIEE

TE14-3-3FE AZE T, 14-3-3 0 HEA K IENE
MHER, ¢ . B vy X3RN WAIZEHCCH) K 4 K R
RS Hoh, 14-3-3 L ERAWTE A
A5G FOIRIREE 1 (o B-crystallin ) . ZYJ&E A .
BAD . Wl . WiMRMSEENNZMEAD, ZF
SHBTEENELED, S5 2MAMEIN
WY, 14-3-3 ¢ & AR ORGSR Ko R ] i
1L/ 2 AR 26 1 GPIb-1X-VIE i 52 A 1 & 3 Bl
ANBAE R R R, W EL B 14-3-31 7RI
Airf, f14-3-3 ¢ 5CHIAHDC, TEMFR14-3-3 £ /D
B A 1 0 R s B R AR KL (GLP-1) ZKF 3
SR 11 R R 2 R T B, R T R A AR ST 14-3-3 ¢
FEAWMS S T BT &R geah,
14-3-3 ¢ F A HETT 20 56 098 i Bt i g 5
ALEHCC, &R FLIRE . 4&4\%m@mﬁﬁg$
TR BT, AR N 2 R AE 2 W .
% . T R ST 25 1 0 8 AR A W A R %wﬁa
E{HﬂlSJ

2 14-3-3¢ EAMNHCC A4 X REHE N

2.1 14-3-3¢ EH7E HCC HIxRIE
ZIiffEs TR, HCC R A KR S5 14-
3-30EAMRE RBEYIML, 14-3-3 L HALE
HCCH AL RB W F & TS HL, 5HCC
MM EE R . LTI 25 R RS S A A
M. TangE"" P9 K8, ZEHCCHIMET T, 14-
3-30HEANE CHMFRFEEMX (hepatitis B
virus protein X, HBx ) 5454 HEAREE
P, ARUGE B AETE 25 T 14-3-3 { 5pSer31-HBx
Z A EAER, HIEHERR14-3-3 ¢ &L #)
HIHBxAYF ik, $#E/R14-3-3 £ AT LIAE HIEIFHBV A
KHCCHWEM S . 7 —wr" R, g &0
FHCCHIAE P 14-3-3 ¢ iy Fa ﬁ%me?mss
FEEMZ B TFH. LinEYRH, FEHCCH
HHPAAEDI14-3-3 LI A Bhuik, JF B7EIRIRE 2
HCCZ 1 A] L3 i 25 11 B3l UL ¢ 20 i 3 v 5 14-3-
30 WYERAY N SR, BU14-3-3 ¢ A9 A B PR T AE
SEHCC Y R 0 A R L2 v 7E 1 AR ) 2Rl
Y. HCCHAEAE14-3-3 ¢ PR Rk, JF Hilat
RNA T W ARV FiH14-3-3 ¢ A HCC
MM I, 14-3-3 L B AR IBTE
HCCHY#F e v B J 2 58
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2.2 ¥ HCC MiEpy 185

14-3-3 ¢ 5 A EVH#E HC C A1 M 16 58 5 il A 5
HEMAE . 14-3-3 ¢ 8 P a] LS 18 7 20 i 18 55 14
K AH B, 00 R A5 5 B, R o 4
iR, R BN R & kR
2.21 14-3-3(/ st & A58 -1/STAT3 i@ %
M4 Z %5 45 1 (heme oxygenase 1, HO-1) J&
— I O R Y A B PN PR B, HO-1 MG )
TE 4 R 40 A 9 38 55 A8 RO T SR AR I B . R E
UM IGAE S UR T 2R A AR I A A AR AR ) 2 i
B HAEREEN. HREN 14-3-3 0 ZFHM
HO-1 45 A&, Z#H MG MmE HO-1 iz R
LR B AR A S 0 BE M, AR 2E T HO-1 1%
FE, IR HO-1 1 35 198 TL-6 15 5 19 STAT3
fb, STAT3 J& —Fp i Z W SR E N 7, WiEL
Folr 5 DR ) 3, 33k S0 5L IR X 40 i A Ak . B AE . U
T, M AR B B OCHE B, STAT3 6 PE &
VA5 HCC Ay & A% YIM 5 P, 14-3-3 { /HO-1 %
Al AT STAT3 i B R TP s e, &
HHCC MR A &P,
2.2.2 14-3-3{ 5 PI3K-Akt # Fl 1% # HCC # &
14-3-3 ¢ ¥ 5 PI3K/Akt {5 5 il J% 1% 1k £ HCC
) K Ak e v BT BB AE A, Tang % 5 HCC
B 4B A1 2047 4l 400 B R & B HCC B3 v
14-3-3 ¢ B AK Pt RiE, 5 P-Akt K 5 A
KMk, IR HCC S R Al i g 09 A < FiK I 155
5 P-Akt/ XA 5 F I F -1« (hypoxia-inducible
, HIF-1a ) M9EIE. 14-3-3 ¢ T Akt
1553 0%, S8 HCC 20 M 39 A AAE5 . AN
FEHCC WHERE, Ji4b, 14-3-3 ¢ F1 P-Akt [yt
[ b5 RSSO AR L DR O R AR G
&R HCC BE A AR .

=R B RNA T HE AR MH 14-3-
3CEEMNMMEIHepG2 HCCH MG, 14-3-3 ¢
B 38 B0 Tl B Huh-7 40 1 /9 B0R M. 1
Ah, DiER14-3-3 ¢ & AT INK R p3 845 53
S HCC 20 ML X A6 T7 25 W) i 0%, 14-3-3 £ R
HA7 2 75 h W e
2.3 i## HCC AT FELE
2.3.1 1433 Mt Lk mmeEiL s
[|] i % 4k (epithelial—mesenchymal transition,
EMT ) 248 40 i M I Bz 40 o 38 o 45 22 9 2 e 1) [
Jo 40 2 R AR AR G A 2 ek R Y AR AR
R AR KT L AN A A T R O R 3

factor-1 o

© WA )T i [ & F I F 2P H

GR, IEB T ERSRIE . DU T HIRE 240 il
HNREJR SRR Y R R, 5 2 Ho b an
Mi—#E, HCC M v] @ EMT 3515 8] 78 B RR ok
B o 5 20 B 2 IR o kI R A I A I T O Ak e
TR 180 % 1 A 201

AR AT — e B A M 14-3-3 L A AT L
i LR HLH R E T HCCh B EMT /Y & 4 .
(1) Huang%m]ﬁﬁﬁ‘fﬁf% a B—crystallin514-3-3 L
EHEMERYRHER T 14-3-3 ¢ EEEN, If
Wit Erk1/2/Fra-1/slugfs 5 B #4615 S EM Tt
FE, MNMEEHCCH R R &, SRR PIER
it 25 ML A 3G ;s (2) Ax L& —Fh 32 Ik % 22 R R
ReichlZ PV BAEHCCYN M T Ax1/14-3-3 ¢ ] &
HSmad3 L5 5 W R AL FNIGE TGE- B I JE f 1§
HEH, BERTCF-8 H W, FEEMTH LK
o, REHCCH B R AR, HHCCHEF T
Ax1/14-3-3 ¢ (#3854 =248 R KA 77 9141
X (3) BRAAIE S 14-3-3 L /HIF-1 o /EMTHE B% . Bk
SEAEHCCEF SR Mg th AR 8 UL, Tang %605 &
W, FEHCCHH B IE 3 14-3-3 L RibFHE, 5
ITE I AT BOA DG, ek, 14-3-3 ¢ RliE S AR 5
HDAC4 FJHHIF-1 o 3K, RIMIRESMET, milbk
14-3-3 ¢ Al 3@ 5T HIF-1 o /EMT3E 5847 ] S 450375 S 10
1278, B4 /14-3-3 £/ HIF-1 o il B 70 1790 ko 1
ML RFMHCCH & AR BEHh REREEEZEM, H
14-3-3 { FMIHIF-1 a B R BZHCCERFE TG A R
AR AT S e . e, 14-3-3 CARSEEMTHY
B PLHIIEAR R —
2.3.2 14-3-3(/ B 8 4L 89 Akt/FOXO3a il %
— TSR, 14-3-3 0 M m RIBH R T Akt (1)
AR AL, BERRALEY akt T EE S HE FOXO03a A
R AL I 5 14-3-3 ¢ 45 A kI FOXO03a BT 7,
P — 2 2 JE B iR 1k FOXO3a B AZ 5, o 1 4 F
HCC M {2 22 MiE . 70 FOFSEIESE 14-3-3 ¢
JE miR-22 BY L A, miR-22 nf 3@ i il 14-3-
3¢ Rk E HA T A9 AKT B R L2 F FOXO03a
MR R, BEm I H HCC 40T /% fiR 28, M
58 FOXO03a 76 HCC A 3T i g 3% 7 2

ZEL TR, 14-3-3 L M@ EBEFEMAKE
SOl RS, TSI EHIF-1 o & 28 KR 1k
FOXO3af iz, 1 s HCCHBE 5 I AR 28 Fl i
B, (HEARM AN E 500 i R 1 E AR, frfhiaE
BT A P HC CHE R i 2R A, A fy i —
5T
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2.4 % HCC A@paAT
i 98 B K Ak ER T R A0 A i R R A K S T

FESG A, MAAE MR T A BE A, DR R A R Y
25 R T ML AZ 20 I 25 R . TE A T A
i, 14-3-3 £ DL RIKIE 5 AR B8 8 45
B, TR HE NI EE

2.4.1 14-3-3{ MK HCC 89 57 8 & £ Choi
A VOB 58 &% B AE HCC h 14-3-3 ¢ 0 38 3 98
c-Jun-NH(2) 3 i B F1 p38/MAPK 3 4 3k 5% Wi JIjt 2,
TR — 540 (cis-diammined dichloridoplatium,
CDDP) (R st , 450 WoRUiE 14-3-3 ¢ 7f
LI HCC A= K If- 38438 %) CDDP #) Ak 2 sk
WS INAF HCC 40 i =

242 14-3-30 4 TRA¥BRHEFFO@ICA T
Sy —mkge " B, A 14-3-3 ¢ AT LAR0 A
AMIE 1, FEl it 5 Bax AR AR 8 50 45 515 S
RO REL R T, AT SR AV s S T 2 1, RO e T 2
MEEAH ML ( cancer stem-like cells, CSCs) A1 14-
3-3¢ W ATRE S INXS v S (y -irradiation,
IR) PO, IF7E TR 22 85 J5 Wb 35 R IR 20 M A7 0 %,
16 14-3-3 ¢ #iaiBRJ5, CSCs IR J& 40 i I8 - %
B, iSRS RE ) MR BEAk, 14-3-3 ¢
g PR YGOR T AR ATE R AR T, ZEFAE CSCs
AFAE K o A 0 40 L8 T & U 3 T Baxo PRI,
14-3-3 ¢ 0] fig 38 3 30 1) 20 B 0 T AR O AR BE 43 40
Bax My UJRE, MIm#PHI 4098 1-, F B HCC &
HERE,

2.4.3 14-3-3( 5 ASK1 4EA 494 HCC @mfe A =
ARAE "R 14-3-3 AR KT S ASKL M
FEHITIT A HCC 40 i 94 T2, ASK1 & —Ff fig 43 24
JE AR O, B B TS AT S B INK A p38 Ay
T MAPK 155 B A & A, DA 42 2F 40 i 9 7
M &4 . ASK1 Al i i Ser-967 5 14-3-3 { 47571k
MEAEN, 45 ASK1 FREs e i, (A 06
Diesz 2, 2k HCC MEAKIE.

2.4.4 14-3-3( B B2 HE M & @ £ HCC
Ve SR g E R HCC MBI, dER
Wang % P10 N 7E HCC W, 14-3-3¢ W £ ik Lk
T T 3 A ) R IR T A0 G B R 2 BE Ok i
#t HCC iR, NP4 R B, 78 HCC
A B R R 32 i K 48 MY ( Tumor Infiltrating
Lymphocytes , TiLs ) ¥ 14-3-3 0 B9 =
Fik, HZFHBOEMG: 5 14-3-3 ¢ (KRB HM
W, 14-3-3 ¢ mRBAMN T A il ir &Y (PD-1,

© WA )T i [ & F I F 2P H

TIM-3. LAG3., CTLA-4) ByFRKKFH &, XF
A 14-3-3 ¢ 7] 33 CD8+T 4L iy 4B, X — &3
WEBL T 14-3-3 ¢ & [ Al B& AR TILs £ HCC i Bt
g 3G Pk . Pk, HCC " 14-3-3 ¢ & Af DL &
U ) e 987 B 938 R AR B e B T bR L A0 B T R A N
KAt HCC W& A KR, (FHZZALH a5 R,
T B 2 LR 2 IR IE

3 RENEE

HC G2 I 5 DL 2 M g, 2 i o A G
T M R EFHZ —PY R\t Rm, His 20,
14-3-3 LENMIEA G A, EHCCH R B RA
14-3-3 0 &M a B-crystallin, HO-1., Bax.
AxIFEE T EAEN, A% Sp-Akt/HIF-1 o |
c-Jun-NH(2)35 8 i Flp38/MAPKIM f% . ASK1%:(%
S, ERNILESRBEA LA S 5HCC
s . M. RE. HBANGYTI 2, e
HFHCCH EAd KR . AR B #E/R 14-3-3
BV BE Y HCCHIR YT ¥ 5, A H AT A & Xt
14-3-3FH H A Z MG F IR 18 MR 18T — ALK
(difopein), {HAEHH TH= WARIAE S, HAE IR R
R ZE T RRECOT, A, T RNAT
WEU X RNAFE [ 14-3-3 ¢, i H 790 2R m b i
N Rz BN el S WS I (E R o (T LS G AR =|
B A T 14-3-3 8 111 5 #0288 (R B 7 R 0% 40 il 5
BVO02P L K 14-3-3 5 e (R A B AR A9 A8 e 7 an ot
BARAYMEFBEZAENOIE . HEBHATN
1k, T 14-3-3 ¢ P AT B SEAAS B
AT 5 Ff DL 14-3-3 40 4f) 550 %) 28 A B I TR R S P 1Y
W EAE L N, 14-3-3 { B A EHCC T B 4E A
A B o B0 O A A2 W A G AR 2R BRI
Y LA B 52 0 8% B AR AR e B B I R TS AR g
H LA S — Bl 57 ) A= P b 5 0 1 R S R AR
PR A Rl — 2P, B E14-3-3 { fFHCC
W Z AR ML, B A R S A il 14-3 -
3CAEYFIIREMZS Y, AHHCCRYIARIT S 00T 1Y 1k
o ZE LTk, YETRYMESR KW 14-3-3 { FEHCC
W) R R e B AR BB IEM . 14-3-3 L S HTE
HCCHZ W . BJa . Ay i 25 4 FiG o7 0 5 07 1
WoR R RS, BAEENIFRE L,
WITFReasE i xf 14-3-3 L BAEHCCR A KR IH
1 FHBL I 0 B 55 2k iF — 20 548 0T 68 19 25 0 3R 97 40
A, TS HCC R B2 W6 7 32 18 A0 2k 4

http://www.zpwz.net



388 HE

9529 &

i HCC 8 ARAT 545 A I R U

S % 3Lk

[1] Bray F, Ferlay J, Soerjomataram I, Global cancer statistics 2018:
GLOBOCAN estimates of incidence and mortality worldwide for
36 cancers in 185 countrie [J]. CA Cancer J Clin, 2018, 68(6):394—
424. doi: 10.3322/caac.21492.

2] Betttk, BCRL4e. PR A R AL e AIF 5k g B G 97 1

R[I]. P E AR, 2018, 27(7):910-923. doi:10.3978/
j.1ssn.1005-6947.2018.07.016.
Chen F, Zhao LJ. Research progress on mechanisms for
occurrence of liver cancer and its treatment status[J]. Chinese
Journal of General Surgery, 2018, 27(7):910-923. doi:10.3978/
j.1ssn.1005-6947.2018.07.016.

[3] Gan, Ye F, He XX. The role of YWHAZ in cancer: A maze of
opportunities and challenges[J]. J Cancer, 2020, 11(8):2252-2264.
doi: 10.7150/jca.41316.

[4] Liu M, Liu X, Ren P, et al. A cancer-related protein 14-3-3(
is a potential tumor-associated antigen in immunodiagnosis of
hepatocellular carcinoma[J]. Tumour Biol, 2014, 35(5):4247-4256.
doi: 10.1007/s13277-013-1555-8.

[5] Matta A, Siu KM, Ralhan R. 14-3-3 zeta as novel molecular target
for cancer therapy[J]. Expert Opin Ther Targets, 2012, 16(5):515—
523. doi: 10.1517/14728222.2012.668185.

[6] LinY, Sun L, Ye X. Expression of yhwaz and gene regulation
network in hepatocellular carcinoma[J]. Oncol Lett, 2020,
19(6):3971-3981. doi: 10.3892/01.2020.11481.

[7] Moore BW, Perez VJ. Specific acidic proteins of the nervous
system[J]. Physiol Biochem Asp Nerv Integr, 1967:343-359.

[8] Sluchanko NN, Gusev NB. Oligomeric structure of 14-3-3
protein: what do we know about monomers?[J]. FEBS Lett, 2012,
586(24):4249-4256. doi: 10.1016/j.febslet.2012.10.048.

[9] Neal CL, Yu D. 14-3-3( as a prognostic marker and therapeutic
target for cancer[J]. Expert Opin Ther Targets, 2010, 14(12):1343—
1354. doi: 10.1517/14728222.2010.531011.

[10] Lee IN, Chen CH, Sheu JC, et al. Identification of human
hepatocellular carcinoma-related biomarkers by two-dimensional
difference gel electrophoresis and mass spectrometry[J]. J Proteome
Res, 2005, 4(6):2062-2069. doi: 10.1021/pr0502018.

[11] R, SRR VK, DA, %5, 14-3-35 F7E A JSB FP AgIFoE
PR IR G b2k, 2017, 25(6):509-520. doi:10.11569/
wcjd.v25.16.509.

Tang YF, Zhang YB, Feng XD, et al. Role of 14-3-3 proteins in

human diseases[J]. World Chinese Journal of Digestology, 2017,

© WA )T i [ & F I F 2P H

25(6):509-520. doi:10.11569/wcjd.v25.i6.509.

[12] Wu Y], Jan YJ, Ko BS et al. Involvement of 14-3-3 Proteins in
Regulating Tumor Progression of Hepatocellular CarcinomalJ].
Cancers (Basel), 2015, 7(2):1022-1036. doi: 10.3390/
cancers7020822.

[13] Andrews RK, Du X, Berndt MC. The 14-3-3zeta-GPIb-IX-V
complex as an antiplatelet target[J]. Drug News Perspect, 2007,
20(5):285-292. doi: 10.1358/dnp.2007.20.5.1120215.

[14] Lim GE, Piske M, Lulo JE, et al. Ywhaz/14-3-3zeta Deletion
Improves Glucose Tolerance Through a GLP-1-Dependent
Mechanism[J], Endocrinology, 2016, 157(7):2649-2659. doi:
10.1210/en.2016-1016.

[15] Berg D, Holzmann C, Riess O. 14-3-3 proteins in the nervous
system[J]. Nat Rev Neurosci, 2003, 4(9):752-762. doi: 10.1038/
nrnl197.

[16] Choi JE, Hur W, Jung CK, et al. Silencing of 14-3-3zeta
over-expression in hepatocellular carcinoma inhibits tumor
growth and enhances chemosensitivity to cis-diammined
dichloridoplatium[J]. Cancer Lett, 2011, 303(2):99-107. doi:
10.1016/j.canlet.2011.01.015.

[17] Lee YK, Hur W, Lee SW, et al. Knockdown of 14-3-3zeta enhances
radiosensitivity and radio-induced apoptosis in CD133(+) liver
cancer stem cells[J]. Exp Mol Med, 2014, 46(2):¢77. doi: 10.1038/
emm.2013.151.

[18] Tang Y, Zhang Y, Wang C, et al. 14-3-3( binds to hepatitis B
virus protein X and maintains its protein stability in hepatocellular
carcinoma cells[J]. Cancer Med, 2018, 7(11):5543-5553. doi:
10.1002/cam4.1512.

[19] Tang Y, Lv P, Sun Z, et al. 14-3-3zeta up-regulates hypoxia-
inducible factor-lalpha in hepatocellular carcinoma via activation
of PI3K/Akt/NF-small ka, CyrillicB signal transduction pathway/[J].
Int J Clin Exp Pathol, 2015, 8(12):15845-15853.

[20] BEWIH, T RLAE, Wik iE, % JAK2-STAT3 {5l i 7 I 41 i

T Tk R [I]. P EREE AR, 2017, 26(1):102-108.
doi:10.3978/j.issn.1005-6947.2017.01.017.
Liao MM, Wang CZ, Yang MY, et al. Research progress of JAK2-
STAT3 signing pathway in hepatocellular carcinoma [J]. Chinese
Journal of General Surgery, 2017, 26(1):102-108. doi:10.3978/
j.1ssn.1005-6947.2017.01.017.

[21] Song J, Zhang X, Liao Z et al. 14-3-3zeta inhibits heme

—

oxygenase-1 (HO-1) degradation and promotes hepatocellular

carcinoma proliferation: involvement of STAT3 signaling[J]. J Exp

Clin Cancer Res, 2019, 38(1):3. doi: 10.1186/s13046-018-1007-9.
[22] Tang Y, Wang R, Zhang Y, et al. Co-Upregulation of 14-3-3zeta

and P-Akt is Associated with Oncogenesis and Recurrence of

http://www.zpwz.net



557

I, %:14-3-30 EEAAT 40 M0E KA X R TP E R BT Rt R

889

23

=

[24

=

[25

=

26

=

[27]

[28]

[29]

[30

=

[31]

[32]

[33]

[34]

Hepatocellular Carcinomal[J]. Cell Physiol Biochem, 2018,
45(3):1097-1107. doi: 10.1159/000487351.

Geiger T, Sabanay H, Kravchenko-Balasha N, et al. Anomalous
features of EMT during keratinocyte transformation[J]. PLoS One,
2008, 3(2):e1574. doi: 10.1371/journal.pone.0001574.

Iwatsuki M, Mimori K, Yokobori T, et al. Epithelial-mesenchymal
transition in cancer development and its clinical significance[J].
Cancer Sci, 2010, 101(2):293-299. doi: 10.1111/j.1349—
7006.2009.01419.x.

McGrail DJ, Mezencev R, Kieu QM, et al. SNAIL-induced
epithelial-to-mesenchymal transition produces concerted
biophysical changes from altered cytoskeletal gene expression[J].
FASEB J, 2015, 29(4):1280-1289. doi: 10.1096/1j.14-257345.
Jeanes A, Gottardi CJ, Yap AS. Cadherins and cancer: how does
cadherin dysfunction promote tumor progression?[J]. Oncogene,
2008, 27(55):6920-6929. doi: 10.1038/0nc.2008.343.

Eger A, Stockinger A, Park J, et al. beta-Catenin and TGFbeta
signalling cooperate to maintain a mesenchymal phenotype after
FosER-induced epithelial to mesenchymal transition[J]. Oncogene,
2004, 23(15):2672-2680. doi: 10.1038/sj.onc.1207416.
Morgan-Parkes JH. Metastases: mechanisms, pathways, and
cascades[J]. AJR Am J Roentgenol, 1995, 164(5):1075-1082. doi:
10.2214/ajr.164.5.7717206.

Huang XY, Ke AW, Shi GM, et al. alphaB-crystallin complexes
with 14-3-3zeta to induce epithelial-mesenchymal transition and
resistance to sorafenib in hepatocellular carcinoma[J]. Hepatology,
2013, 57(6):2235-2247. doi: 10.1002/hep.26255.

Reichl P, Dengler M, van Zijl F, et al. Axl activates autocrine
transforming growth factor-beta signaling in hepatocellular
carcinomal[J]. Hepatology, 2015, 61(3):930-941. doi: 10.1002/
hep.27492.

Tang Y, Liu S, Li N, et al. 14-3-3zeta promotes hepatocellular
carcinoma venous metastasis by modulating hypoxia-inducible
factor-lalpha[J]. Oncotarget, 2016, 7(13):15854-15867. doi:
10.18632/oncotarget.

Chen M, Hu W, Xiong CL et al. miR-22 targets YWHAZ to inhibit
metastasis of hepatocellular carcinoma and its down-regulation
predicts a poor survival[J]. Oncotarget, 2016, 7(49):80751-80764.
doi: 10.18632/oncotarget.13037.

Wang X, Shen H, Zhangyuan G, et al. 14-3-3zeta delivered by
hepatocellular carcinoma-derived exosomes impaired anti-tumor
function of tumor-infiltrating T lymphocytes[J]. Cell Death Dis,

2018, 9(2):159. doi: 10.1038/s41419-017-0180-7.
1 R, R OsUMERHRIS T MEQOITAEIR) ) M),

© MR IT F EHFFNHFEIH

[35]

(36]

(38]

[40]

[41]

A5 AR

@AM, 2019, 28(7):785-789. doi:10.7659/j.issn. 1005—
6947.2019.07.003.

Li M, Xiong J. Interpretation of guidelines for diagnosis and
treatment of primary liver cancer (2017 edition) [J]. Chinese
Journal of General Surgery, 2019, 28(7):785-789. doi: 10.7659/
j.1ssn.1005-6947.2019.07.003.

TovL, BOE . N AN R T R SR kR[],
[ 3 58 Ah R 35, 2019, 28(2):234-240. doi:10.7659/
j.1ssn.1005-6947.2019.02.015.

Ning K, Yin XB. Research progress in immunotherapy of
hepatocellular carcinoma[J]. Chinese Journal of General Surgery,
2019, 28(2):234-240. doi:10.7659/j.issn.1005-6947.2019.02.015.
Wang B, Yang H, Liu YC, et al. Isolation of High-Affinity Peptide
Antagonists of 14-3-3 Proteins by Phage Display[J]. Biochemistry,
1999, 38(38):12499—-12504. doi: 10.1021/bi991353h.
Diallo K, Oppong AK, Lim GE. Can 14-3-3 proteins
serve as therapeutic targets for the treatment of metabolic
diseases?[J]. Pharmacol Res, 2019, 139:199-206. doi: 10.1016/
j.phrs.2018.11.021.

Yang X, Cao W, Zhang L, et al. Targeting 14-3—3zeta in cancer
therapy[J]. Cancer Gene Ther, 2012, 19(3):153—159. doi: 10.1038/
cgt.2011.85.

Mancini M, Corradi V, Petta S, et al. A new nonpeptidic inhibitor of
14-3-3 induces apoptotic cell death in chronic myeloid leukemia
sensitive or resistant to imatinib[J]. J Pharmacol Exp Ther, 2011,
336(3):596-604. doi: 10.1124/jpet.110.172536.

Oecking C, Eckerskorn C, Weiler EW. The fusicoccin
receptor of plants is a member of the 14-3-3 superfamilyof
eukaryoticregulatory proteins[J]. FEBS Lett, 1994, 352(2):163-166.
doi: 10.1016/0014-5793(94)00949-x.

Ottmann C, Weyand M, Sassa T, et al. A Structural Rationale
for Selective Stabilization of Anti-tumor Interactions of 14-3-3
proteins by Cotylenin A[J]. J Mol Biol, 2009, 386(4):913-919. doi:
10.1016/j.jmb.2009.01.005.

(ALm#E RE)

T AT, XUZE. 14-3-3C48 F AL 20 MR S 28 4

SRR BT ok 0], Hh R S MRHRE, 2020, 29(7):884-889.
doi:10.7659/j.issn.1005-6947.2020.07.013
Cite this article as: Jian RL, Liu T. Role of 14-3-3( protein in

occurrence and development of hepatocellular carcinoma and the
research progress[J]. Chin J Gen Surg, 2020, 29(7):884—-889. doi:10.7659/
j.1ssn.1005-6947.2020.07.013

http://www.zpwz.net



