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[ Abstract] Phosphatase of regenerating liver-3 (PRL-3) belongs to a protein tyrosine phosphatase family, and regulates the protein activity

by modifying the phosphorylation of tyrosine residues. Previous studies reported that PRL-3 was closely involved in the occurrence,

development, metastasis and prognosis of many kinds of malignant tumors. It probably participats in the reconstruction of the cytoskeleton,

the regulation of cell adhesion, and the process of epithelial-mesenchymal transition. PRL-3 might be a promising target for developing

drugs in cancer treatment. In this paper, we reviewed the research progress in the relationship between PRL-3 and cancer.

[ Key words] phosphatase of regenerating liver-3; tumor; metastasis; prognosis
Corresponding author: WANG Zhen-Xia, E-mail: wzhenxia@163.com

R R R AR Y B RR 1L 5 R b 2ok AR 2 A
M55 5 IR — D EE A, X BhEN
1% BRI ( protein tyrosine kinase, PTK) Fl%& [
P& Z BR WEER I ( protein tyrosine phosphatase, PTP)
KGR SE L, — &S5 IR PR S T AR
HIRE, {5 TG A ERIREER ., K
PTKAI i 25 (AW iR fk , PTPAIfifi & 1 LW iRk . 724
I A A A S i 100 A 1 T 2 TR ke i 1 1l 1 A N 25 R R
FEER P BEHFLAE W RO ANIEAS S5, X 5 &
ORI G . AR E ( phosphatases of
regenerating liver-3, PRL-3 ) & /T 4F 3 & B A0 41 fits 19
PTP, LKt $5PRL-1, PRL-2FIPRL-3 34 AL H .
IXEEPRLY 51 & B — B @ B IF 4, 4l
TR WY k6q12, 1p35FI8q24™M, #AH —CXR

%5 HEA: 2013-08-28; &[5 H#A: 2013-11-06
BIEEE: FEfk E-mail: wzhenxia@163.com

LI LS B B R IR AL 9 AR BRI RE . PRL-37)
RT3 EIERR A WL I A a5, AL 4R — AR5k
HEMIBR ZFN61 ol E . PRL-3TE A A Z Al e
Rl W R, HS MR R R R R R
. TUEA K,

1 PRL-3IEmMEBAEXEBVE

1.1 PRL3S@pBFREE

A0 2R AR BRI AL A B R IR ALK Z 5 T
WMLV, HEERS M EH. NGEH
I RNOZ I 2 WL 2l 2 1 200 1 2 o ) 2 0 1 1A
T, BRI S Tl % P R B S R AR A A
M, TR 5K 22 R BERIIE A, 3de vl 42 o
HIERESIALWSIEE 3l L& i A CE I IR 25NN



© 958 - PEEZEIREHORIE 2013F 125280 £ 125 &£ 12H]  ChinJ Mult Organ Dis Elderly, Vol.12, No.12, Dec 28, 2013

17T 76 40 g X A% Hh AR T BE/E AT . FiordalisiZE P52 &
PPRL-3fE I iHRhoAFIRhoCHY ik, HilLsh & B
ZRRE Y e A o 7 i A 2 IR e B . PRL-34Y A 4
JiL T B A R ROCKA il 77 3Z BT, P L 4f T PRL-3
A L) 2 Rho/ROCK A7 538 [t 52 i 41 Jif B 28 R 4t
Z 5T fE R . 1EAh, SembaZsFlk BIPRL-3fE
WA M E 8 (kerating, KRT8) (LK, J&
A 5 i i L S0 i 2 MG R AR, T I
PRL-334 1] 38 2 9 45 KRT8K & i 41 il i£ £2 , PRL-3
A FHKRTSEMRRILTTRES 5 T MR 5555 . Fcr
W73 5 /R — Ff U0 L DR B 26 1 ( stathmin, BJ1R 26
18) Al S I R, AN E AR E Y, 2
95 4N i P PRL-3 5 5 2 1R SV FH AT 1 138 2k R
SEVE, AT 5 IR kR AN R A e
12 PRL-35@mpef:m o+

PengZEHE TPRL-3FIE & Ko 24, T
B RPIIBERR LK, 5 TERKL2MBERR 1L K-,
X5 MAPKAE 53 Rk, BESR 1 40 it i 266 B
PEH-FECT IR BB R A RS R S5 A, il
NI ST P P T A A TR A0 0 42 28 o LA
X, Fe 54 @ 2 I matrix metalloproteinase, MMP )
Je— 4 W R UK AR, PRL-3BE(EEMMP-2[1) 3
K G AL RIMMP D)2 263k, M4 8 b
AN 1278
1.3 PRL-35 fF % sm e b & 18] % 4k

b Bz 18l 3 B 4k ( epithelial  mesenchymal
transition, EMT ) & [ [z 40 & A= T e 9 2
A 3 AR J ) 1) 78 ST A M A A — R B, S R
M) R R TR IR OG  7EVT 22 Mg 4t L h &R A EMT
M4, WangZ51 % B He LaZit fitl F1 CHO4H Jifd 28 1+ 44 &k
i JePRL-3W] | 18 i) 78 5 240 AR OC (K] -, AisnaillFIZF
i # [ (fibronectin ), [F] B LA F i E- 45 6 &
( cadherin ), y-iEHEHEH (catenin ), B HE
(integrin) %55 | fz 4T K o LiuZEg 3
PRL-3- ¥# J&i & [ % B 3B ( glycogen synthase
kinase-3p, GSK-3p ) -snaili& % il fit% 5 TEMT, I
Jif 7+ GSK-3BHy 2L 1k AE 5| AL snail 19 % ik, PRL-37]
5] L GSK-3B% & M i fisnailik #3E L . LAY LS8
M BEAEPRL-3 54526 R (UK 277 4, PRL-3AT I E-
F5EE Z FICDH22/ % 1k .

1.4 PRL-3ZG AL T iRt 24 T4 5p53% %

P53 BEFZ M T PRL-3FE R 5% Ry d 72, —Lbiff
S48 1B PRL-37] A i 41 5 PIRH2 HIMDM2 ) AH

HAER, f1a T pS3TE AN I A Rk . AT IS
FRPRL-37E 4 M 41 24 3 15 v v] g BE A 1F ) 8 4 o Ay
o, A LA FE ik — RS,

15 #HA~E G 5PRL-3%AEEHER

A (nucleolin) EZAE/E T, €
(1) B RE S 5 MR 0 A W) RN 21 1A% G £
Jit . PRL-3A[ BE i A VP 2 (1 40 A 1 4 i i vh
S5 T HEMRA R, XFEAS MR A
B A HLPRL-3 % 1 7 i 47 b S S AR A

2 PRL-35MEHIXZ

21 #AME

BuffartZ: M b 45 1 5 % 5 i I 98 e % A IF 56 7%
R ok A BFEE RS WA S BLPRL-3AY K3k, IR
kb P PRL-328 35 1T Ak 5 )5 & kb rp Ho et F R HH ¢,
WP g 2 B v A 35 TR 1) 28 38 1T BB LA U b v
P SE DR SR AIAH G, i ML HE T PRL-31% 3R 3k AT RE A 41
SURTRER S E . KatoZE MO IS0 2 8 Wk i 92 % BRAE
JEUR IRk rR PRL-345 46.69%%¢ 1k, 78 /g [X s bk 2
25 AT 47 .5%F 3k, 1 AEA v 4 B8 B T A 3R 3K R =ik
91.3%, MilisPEE %k 5100%, Xing!H 4 15 5 5 25
PIgsie, REHIEE AR, (H# S FFPRL-37E4;
ok ) 2k w1 IR R kR R . PRL-37E AR 4 it
Hh R TR T AN S AN R, R A A SIS
K BAE AR L REFR FIPRL-3. GEit¥OR B R,
PRL-3/ ik SR K/ . R | HZ1%K
AL TNMSH, Dukesi i, i 8= | k45567
I e R o I R IS RO B B 199 7K OF- BT R S 1 AH
%, WA B BoRPRL-33 35 1Y M BAFE A AR B
fiko ARIE DL E 45 e HEWT, PRL-31 R #2351l LLAE A
R L kKR, LHERRE R R
VEFB o FAREY, XA IR RS Wi A0 D 10 5 b
FEE S, FLRALEIRYT TR A A e AR K A
RV AERE A5
22 BE

Miskad 45 M3 S g 4 Ak P F 90 R BR L 5 s 4 4
H1 41 68% K IAPRL-3, o fi A R iR 1) B I
HYIPRL-3 2R 1553 51 81.5%F150% , 1£54 55 1Y itk
B 28 o R B R N 92.6% ., A IE I 5L B B 1 )5 &
Kb VL B AL BHAE SR 43591 R 68.7%H192.1% - 4t 1127 4%
Brig R, PRL-3M 1K 5 IR & 7654 ik VA 120 |
R ELEE T RS K MR A3 A 56, TS 418U A | ip
AR/ BRI G . Dai % MI7E 2934 i 4141
W B T BE BT AR, K BLPRL-3 3Gk PH I R N



i EFLRERAZT 2013 F 12328 H 1235 & 1283  ChinJ Mult Organ Dis Elderly, Vol.12, No.12, Dec 28,2013 - 959 -

43.3%., OokiZsUSlf il T PRL-37E o Ji &k b vh %
IKBAVEA S 45%, TEREB Mk 45 hh92.5%, UL
WU S TP PRL-3E M & £k, EAHBE
P R R R R, TER RS IR A | I R v
FERS AL P Rk iR o XU HAPRL-37E 1 4 1 1 i A
HRPAEERZ L,

23 L&

W% 5./ 2 v BB AT f 9% 20 AL T4 A6 I PRL-3 1Y
FER AP B2 8, Wang 25 MOV F 80 7 e 1t 14386
FRic ki LR H PRL-3PH 1 634 %K 434.8% ., Radke
25 1 T RT-PCR A 1 84 L 938 201 it 28 B 3 43 L
Mg R VR4, AIPRL-3TEA IR L h £k
A 5 1 1 IE R 412 FH G AR TR A L A g bk £ 5
o hEHPRL-3FR A I i i T sl &k, ik IPRL-3%
K B R A A B B TR, JRAE
PRL-3/% 23k 5 145 P iz A= Rl -7 FlEtarf ¢ . Hao
SEUS AR 2RSS, FEFLARE 418U PRL-3£A FH
PR T70%, TEM A5 54T 95.2%,, PRL-35 %,
PRIE AR | SR RIS AT G, Rl % Tk B 45 7%
1 RE UG PR A R . BRILZAh, PRL-3.T]
RES N T FLARIE 0 I R 2
2.4 FFompeE

Zhao Z: VR 53 % BLPRL-3 mRNATE JIF 41 Jifd 5
(FF ) Hh B ek B s F IR IF44L, %
£ 1AL 5 4G I PRL-37E JF 9 41 21 Hh 3 38 B 1 % h
57%, 1EH 220 H29%, H. 3= F A7 T I8 41 it i 2
0 J5T RN S P B A . S A R R, PRL-3
MRNA K5 B H Mg F IR & K 1SR
SIEMK, FFEAE ETHHmRNAZE A E A MMP-2
FMMMP-9, 5 HEMEE Al ML RK, W H,
PRL-3 mRNAL 542U A % A &, EREME4N
LG B T R IR0 TR FE BT B MMPs, B B
JEUEHT T PRL-35 T 98 4HL 40 1L 45 A A 54 .

2.5 PRL-35 HAtpk

Polato % 20 % B PRL-3 7 T 1 B 55 98 P 119 %
EEET T, X508 ERAC, L
BRI — AT 1 W UG bR & . IRANERF Y
o N c = F AN = P A N1 AN
A /N2 i 9 12T | e 2 i SR g POV 2 4 v ol e B
PRL-3FK AT, H A & # W /8 PRL-37E i 41
ZrhRikm FIEFHL, BB THEEL,
AR KA S TR R &AL, PRL-3FR A
BHAE B BB 35 T 5 42 28 B 19 22 . PRL-3 0T AR 4y )
R S0 A R S, I oA TR A B8 T R A Ry —

AL A R o T hR A, HLAW R AT BE K
PIREREg iDL Ly

3 PRL-3ZMEERERITEE

IR RBT, PRL-31) 1k AT LA U Al
AR, JHBERIW R E WU, G4 b
PRL-3 &1k /K- 1T LS #4019 H 1 o 3 24
B A S2 86 1 W /N THERNA (siRNA ) Fi#PRL-3
AT A FFLE], (B4 TR ST B,

FE AN S 56 o & BLRRR T PRL-31) B 9 40
Jiftl R SH101-P4, 2 Jifd 384 58 fiE ) Fh A= < RS W] i
Fe, JFREESAM I - 7RI N SE 56 ok T R Y
PRL-3/% SH101-P4 b [ 21 Jifd 13 A /N BB . 4 i
T PRL-3 11 5 [ 4 it Jit & okt ek 988 A b H 2 B I 44
N, HLR A TR AR A sl P8

Daouti %5 2% % B mge wy - nlL0 i ( thienopyridone )
REVEFEPEHMHIPRL-1, PRL-2, PRL-3MY I 1 I U8
59 40 M B AR 2R HE ) o MR 1-4- 1R 2- R W H g
( 1-4-bromo-2-benzylidene ) Z§PRL-341i i 7] #1 %7 F}
T (rhodanine ) %¢PRL-3%% 511 B4 70 e P AR AR fie
B A il PRL-341 5 114 41 i 3 7% FAH S b I8 56 %5
FAN, T PRL-3AY 5 1 Al Xk H i i Y A e
e EEAEA, FIf R ik
PRL-343 + i S8 B MO M i G M, ] bt
PRL-3(WFFE I 1] o

A 3 1 PRL-3 A4 220k AT LAY/ 22 S b
UM AS g Re , HUR BBt 9 ¢ T PRL-3MRM A= )
22 WSS B AE IR IR T SE 0 I B, MR KR AT
KIS Z 058 () JF e, PRL-31R 7] BE 2 il —
AT Z2 B0 2 AU g 1) 245 ) HE A

[ &%k )

[1] Buffart TE, Coffa J, Hermsen MA, et al. DNA copy
number changes at 8gl11-24 in metastasized colorectal
cancer[J]. Cell Oncol, 2005, 27(1): 57-65.

[2] Fiordalisi JJ, Keller PJ, Cox AD. PRL tyrosine
phosphatases regulate rho family GTPases to promote
invasion and motility[J]. Cancer Res, 2006, 66(6):
3153-3161.

[3] Semba S, Mizuuchi E, Yokozaki H. Requirement of
phosphatase of regenerating liver-3 for the nucleolar
localization of nucleolin during the progression of
colorectal carcinoma[J]. Cancer Sci, 2010, 101(10):
2254-2261.

[4] Zheng P, Liu YX, Chen L, et al. Stathmin, a new target of
PRL-3 identified by proteomic methods, plays a key role
in progression and metastasis of colorectal cancer[J]. J



+ 960 -

PEZFLZRERARG

201312328 H & 1235 & 1283 Chin J Mult Organ Dis Elderly, Vol.12, No.12, Dec 28, 2013

[3]

(6]

[7]

(8]

[l

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

Proteome Res, 2010, 9(10): 4897—-4905.
Peng L, Xing X, Li W, et al. PRL-3 promotes the motility,
invasion, and metastasis of LoVo colon cancer cells

through PRL-3-integrin betal-ERK1/2 and -MMP2
signaling[J]. Mol Cancer, 2009, 8: 110.
Wang HH, Quah SY, Dong JM, et al. PRL-3

down-regulates PTEN expression and signals through
PI3K to promote epithelial-mesenchymal transition[J].
Cancer Res, 2007, 67(7): 2922-2926.

Liu Y, Zhou J, Chen J, et al. PRL-3 promotes epithelial
mesenchymal transition by regulating cadherin directly[J].
Cancer Biol Ther, 2009, 8(14): 1352—1359.

Basak S, SB, Krieg AJ, et al. The
metastasis-associated gene Prl-3 is a p53 target involved
Mol Cell, 2008, 30(3):

Jacobs

in cell-cycle
303-314.

Min SH, Kim DM, Heo YS, et al. Downregulation of p53
by phosphatase of regenerating liver-3 is mediated by
MDM2 and PIRH2[J]. Life Sci, 2010, 86(1-2): 66—72.

Kato H, Semba S, Miskad UA, et al. High expression of
PRL-3 promotes cancer cell motility and liver metastasis

regulation[J].

in human colorectal cancer: a predictive molecular marker
of metachronous liver and lung metastases[J]. Clin
Cancer Res, 2004, 10(21): 7318—7328.

Xing X, Peng L, Qu L, et al. Prognostic value of PRL-3
overexpression in early stages of colonic cancer[J].
Histopathology, 2009, 54(3): 309-318.

Wallin AR, Svanvik J, Adell G, et al. Expression of PRL
proteins at invasive margin of rectal cancers in relation to
preoperative radiotherapy[J]. Int J Radiat Oncol Biol Phys,
2006, 65(2): 452—458.

Miskad UA, Semba S, Kato H, et al. Expression of PRL-3
phosphatase in human gastric carcinomas: close
correlation with invasion and metastasis[J]. Pathobiology,
2004, 71(4): 176—184.

Dai N, Lu AP, Shou CC, et al. Expression of phosphatase
regenerating liver-3 is an independent prognostic
indicator for gastric cancer[J].World J Gastroenterol,
2009, 15(12): 1499—-1505.

Ooki A, Yamashita K, Kikuchi S, et al. Phosphatase of
regenerating liver-3 as a prognostic biomarker in
histologically node-negative gastric cancer[J].Oncol Rep,
2009, 21(6): 1467—1475.

Wang L, Peng L, Dong B, et al. Overexpression of
phosphatase of regenerating liver-3 in breast cancer:
association with a poor clinical outcome[J]. Ann Oncol,
2006, 17(10): 1517-1522.

Radke 1, Gotte M, Kersting C, et al. Expression and

prognostic impact of the protein tyrosine phosphatases

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

PRL-1, PRL-2, and PRL-3 in breast cancer[J]. Br J
Cancer, 2006, 95(3): 347-354.

Hao RT, Zhang XH, Pan YF, et al. Prognostic and
metastatic value of phosphatase of regenerating liver-3 in
invasive breast cancer[J]. J Cancer Res Clin Oncol, 2010,
136(9): 1349-1357.

Zhao WB, Li Y, Liu X, et al. Evaluation of PRL-3
expression, and its correlation with angiogenesis and
invasion in hepatocellular carcinoma[J]. Int J Mol Med,
2008, 22(2): 187-192.
Polato F, Codegoni A, Fruscio R, et al. PRL-3
phosphatase is implicated in ovarian cancer growth[J].
Clin Cancer Res, 2005, 11(19 Pt 1): 6835-6839.

Xu Y, Zhu M, Zhang S, et al. Expression and prognostic
value of PRL-3 in human intrahepatic cholangiocarcinomalJ].
Pathol Oncol Res, 2010, 16(2): 169-175.

Ren T, Jiang B, Xing X, et al. Prognostic significance of
phosphatase of regenerating liver-3 expression in ovarian
cancer[J]. Pathol Oncol Res, 2009, 15(4): 555-560.

Ma Y, Li B. Expression of phosphatase of regenerating
liver-3 in squamous cell carcinoma of the cervix[J]. Med
Oncol, 2011, 28(3): 775-780.

Zhou J, Wang S, Lu J, et al. Over-expression of
phosphatase of regenerating liver-3 correlates with tumor
progression and poor prognosis in nasopharyngeal
carcinoma[J]. Int J Cancer, 2009, 124(8): 1879—-1886.
Ming J, Liu N, Gu Y, et al. PRL-3 facilitates angiogenesis
and metastasis by increasing ERK phosphorylation and
up-regulating the levels and activities of Rho-A/C in lung
cancer[J]. Pathology, 2009, 41(2): 118—126.

Kong L, Li Q, Wang L, et al. The value and correlation
between PRL-3 expression and matrix metalloproteinase
activity and human
Neuropathology, 2007, 27(6): 516—521.
Park H, Jung SK, Jeong DG, et al. Discovery of novel

expression in gliomas[J].

PRL-3 inhibitors based on the structure-based virtual
screening[J]. Bioorg Med Chem Lett, 2008, 18(7):
2250—-2255.

Jiang Y, Liu XQ, Rajput A, et al. Phosphatase PRL-3 is a
direct regulatory target of TGFbeta in colon cancer
metastasis[J]. Cancer Res, 2011, 71(1): 234—-244.

Daouti S, Li WH, Qian H, et al. A selective phosphatase
of regenerating liver phosphatase inhibitor suppresses
tumor cell anchorage-independent growth by a novel
mechanism involving p130Cas cleavage[J]. Cancer Res,
2008, 68(4): 1162-1169.

(h#E: FF4)



