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Effects of phosphatase of regenerating liver cell -3 gene on invasion
and anoikis of human colon cancer cell
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[ Abstract] Objective To explore the effects of phosphatase of regenerating liver cell-3(PRL-3) gene
on human colon cancer cell. Methods After human colon cancer HCT116 cells were transfected by
PRIL-3 small interfering RNA(siRNA), we detected the expression of PRL.-3 mRNA and protein by
using real-time PCR and Western blot assays, respectively. Anchorage-independent growth of the
cancer cells was measured using clony forming in soft agar. Invasion of the cancer cells was measured
using boyden chamber model. And Anoikis was measured using DNA fragmentation assay and terminal
deoxynucleotidyltransferase-mediated dUTP nick-end labeling (TUNEL) assay. Results The PRL-3
mRNA and protein level in HCT116 cells decreased markedly in a time-and dose-dependent manner, so
did the colonies formed in soft agar and cells traversed membrane, compared with those not transfected
cells. The results from agarose gel electrophoresis and TUNEL showed significant increasing apoptosis
index and DNA ladder in a dose-dependent manner. Conclusions Knock-downing PRL-3 with siRNA
might inhibit growth and invasion ability of colon cancer through induing anoikis.
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Fig 1 Effects of PRL-3 siRNA on PRL-3 mRNA and protein level

of colon cancer HCT116 cells
A:Real time RT-PCR assay; B: Western blot assay

BImEEEE AT F . RITWE PRL-3
IR T 1A T AR 2 B A AN RORE A 1 BE N 2 B o
Tt . S5 EoR . K HCT116 44 i 76 (4 4b
KRB AR R PR LK HIE R E K, A
SIRNA % Y4 1) 240 il 45 7% A= K 52 500 o 40K 1 o 2
(P<<0.05) (& 2),

"I

RN

Con-B Con-C 3.125 6.25 12.5
nmol /L nmol/L nmol/L

Clonies formation / n

B 2 PRL-3 siRNA #33t & 7 78
o0 R 58 B R BT S SE B S T
Fig 2 Effects of PRL-3 siRNA on anchorage-independent

growth of colon cancer cell

PRL-3 siRNA ¥t K B E AR E W & D
Boyden /INE I % 41 il 2F 5 B I matrigel 2B H
20 OB W T AN AR 2R AR RN . AR B
Gt 48 h 40 M, >R ST Boyden /)y 28 6 I 955 2 i 1= 22
0L, 255 & B, 55 0 B2 45 VK B EL . siIRNA 4

ZF 3o B R 240 Bt BRI R R (P <0, 05) (& 3D,

80
<
5
=
£ 60
=
=]
Q
g
-“E 40
o)
g ﬂ
A ’—X—‘
2
©
@]

0

Con-B  Con-C  3.125 6.25 12.5

nmol /L nmol/L nmol/L

B 3 PRL-3 siRNA % 3 3f K 7 %= 40 Ff 48 25 H9 &2
Fig 3 Effects of PRL-3 siRNA on invasion

of colon cancer cell

SiRNA Xt KB AR A ERATHRm Y
48 h 5, 5 B Yk 4 A0 M RN X B A 40 i B B 2 -
HEMA #5321, 12 h J5 o8 40 0, 43 30 5K FH B iR
PHEE B Lk A1 TUNEL &0, & B, K & 5% e Ab 2
(5t B2 HCT 116 40 i TGI8 Je W BE BE 7 30 2 B 77
B AR R W A T B G BRI PR B T
117 %% G 21 9 20 A 4 R SR B W&l 4 TR . DNA B
i FL Uk o B B A A IR TR, L5k A DG (P <<
0.05), TUNEL Kl & Bt , 28 5% Y ib B ) K g 988 20
JHLE T KB B T IR A LS R B AR PR (P <<
0.05 (K 5),



BRI ESERD 2009 4E 5 [,36(3)

4 IEEEHERRIKHEN HCT116 AMAT &R
Fig 4 Results of agarose electrophoresis
on apoptosis of HCT116 cells
Lane 1:Con-B; Lane 2.3,4:siRNA. 3.125, 6.25, 12.5 nmol/L

10
oﬁﬁ.rﬁﬁ.ﬂ‘ :

Con-A Con-B  Con-C  3.125 6.25 12.5
nmol /L nmol /L nmol /L

5 TUNEL #& il HCT116 40 ff - 45 &
Fig 5 Results of TUNEL assay on apoptosis
of HCT116 cells

Wi

RNAG 2 4R >k & B0 — Fl 5 mRNA # 4
Yr2F B %, RE W6 fd 56 I mRNA W AH I Y X e
RNA 43 F i B, HA0C R 2o i T 0F R X
RNAM RNAI fiz 32 22 19 2 g 75 F 0 LA 5 56
VA 5 FRT 1 3 3k o 3 T 9080 42 200 L ) 45 ol o R 2B i G B
1M siRNA JE48 RNAT i3 ## oo 76 4 i 7= A i K 2
21~25 # A7 R (nt) /N WLEE RNA 43+, /& RNAI
(AEDARRTIN: RS SRE Sl I51 65 QA7 i 1 = M & N B 1
) sSIRNA, HA7 B 5 1 i Bk AH B % B mRNA (1 8%
Rl sIRNA B A & &l e BR 3 Rk T
H B8 RBE 2 AR 5 R WF 58 5L F ) e A Ak A
BITMTH,

AW 5T & XF PRL-3 & B4R . 31 & AR
SIRNA, % L hb 30 K gy 9 40 B 53 501 5% FH 52 B o
PCR Fil Western blot gl 1% 3 [ 1k , & B % 240 it
PRL-3 mRNA Fl & [ 7K F B &8 8% 10 6. 136 B 3%
siIRNA A[/E A58 PRL-3 16 K i (= 28 /E i
HHTH,

EH B AN B A i 40 B Ak, K 2 0B T
T AE 1 4 M A0 JE BT B A BRI L PR A A R KO TR

(anchorage dependence) , 7 40 g o] L4 & A K
FEA A . TR 20 B R B IR TR AR Y 19 22 /0 AT
B e 200 R0 8 A RS 0 e v L O PR R B
TEAHSG . T 20 M A5 22 BE 0 9 DU A B3R E B LY
FWEBHZY R R B, & A F W E W
PRIL-3 siRNA % 4e gb B . 8 41 1 5K B 2 146 7%
B Wb HOB R B KO . Boyeden /)y 3 5 A
or i A B . 28 sIRNA 5% e b 35 19 KM s 4 D 28 A
20 KR S /b, HLBE e R RO M. R RRCBR
PRI-3 K& A2 7k n] 400 i K g 9 40 M %) 4 A AS 4t
PERG AR ZZRE T

AR — D E AR R W LBRZH
il e AR R B TR ANTEN . 405 401
AR FE T Cextracellular matrix, ECM) fIid 55 &Y Bt 422 il
BE M RGBT TR AR R R
P81 Canoikis), “anoikis” H & BiG“ LXK IHH
(homelessness) ”H0 15160 A 85 09 - 1 & L FE T B
L 33K S JI5E % 1) 2 B AR T A AN 3 Y ) b Ak 2 AR
1o SRTIAR 22 s 20 I AR A4 b 0 7% 5 O A 2 & R
PR T JUH IR 25 T O A T R 1) 0 e o A v DA A
PEF) HABFBALFF W AEAC . PR, 0 2% 5L 0 T 2 i
MM RAEMEEFEHEZ " R K A
TE A4 A 38 B8 7 B I T B A % S50 T 2K A 45

e R B T M4 — RAE A 2 R-HEMA
() petri-dish } 3R L L #17. £ E-HEMA J&—Ff
Fes F R, BA YA MAEE 7R e B e 25 a4 1)
JE& 30 AT BEL 1k 40 4% A A1 ECM A9 U3 . 1T BEL 1k 40 g
Ut BE , 240 ) S BRSNS R R BRI T2 . A DFSE
% %-HEMA % petri-dish 1 35 IIL DA & 1 2% &
PR ToASE T, R oK S5 U 48 h A 9 4N B B8 3 2 A R
s gyl SR T 35 0E W BE RS L UK T TUNEL J5 ¥ 46
o 235 3R B 3 B 0 A v Dk Y 7o e BT A B IR
K3 . TUNEL #6500 4 30 08 T 48 £ s H Sk 8
MRAE . TR 4 Y Ab B HCT116 40 1 TG i /2
Qb T T BE 8 3R 300 S T R T B R I R SRR oA AL o
BRI B R T, BRI PR EH T, |
WU PR1-3 38 4235 T 7T i 5 46 7 0 2
SLP T, RIS R 70 2 SR T 0 fEUR M

AHEFE AR - PRL-3 35 PR X K g i 400 e 42 28 %
P B A A AR A AL T RE 5 2k L0
KA K,

& % x #t

[1] Peng Y, Genin A, Spinner NB, er al. The gene encoding

human nuclear protein tyrosine phosphatase, PRL-1,



JEAE 5. D2 AN A P AR W R -3 3 DR X DR i AT I A2 28 R0 2 SO T ) R 4 327
cloning, chromosomal localization, and identification of an 761 = 765.
intronenhancer[J ]. J Biol Chem, 1998, 273 (27):17 286 — [97] Livak KJ, Schmittgen TD. Analysis of relative gene

[6]

(8]

17 295.

Bardelli A, Saha S, Sager JA, et al. PRL-3 expression in
metastatic cancers[ ] ]. Clin Cancer Res,2003,9(15):5 607
-5 0615.

JLEE TR IUDT 5K L AF . RNAG UTBRAL AT 240 7 2 Wl 8 -3 2%
PRI o 98 2 A 4R R (T ). o 4 P B 9% 4 &2 2008, 16.(3) . 227
=229,

Radke I, Gotte M, Kersting C, et al. Expression and
prognostic impact of the protein tyrosine phosphatases PRIL.-
1, PRL-2, and PRL-3 in breast cancer[J]. Br J Cancer,
2006,95(3) :347 — 354.

T S O TS A (R AN AR B R -3 L IR A
S5 b i B0k BRI IR T SCLT . P 4 8w sh A 2
&,2005,8(3):237 — 240.

Peng L., Ning J, Meng L, et al. The association of the
expression level of protein tyrosine phosphatase PRIL-3
protein with liver metastasis and prognosis of patients with
colorectal cancer[ J]. J Cancer Res Clin Oncol ,2004,130(9) ;
521 = 526.

Wang Y, Li ZF, He J. et al. Expression of the human
liver (PRLs) in colonic

phosphatases of regenerating

adenocarcinoma and its correlation with lymph node

metastasis[ ] ]. Int J Colorectal Dis,2007,22(10):1 179 —
1 184.

FEE A, TR IR R PR A 5 19 cripto 5L SCSE A% H R 3 i
45 i 958 A e L S LT ). P B R 22 A 22 4 5, 2006.22(4)

[10]

[11]

[12]

[13]

[14]

[15]

[16]

expression data using real-time quantitative PCR and the 2
(-Delta Delta C (T)) Method[J]. Methods,2001,25(4) : 402
= 408.

Fan Y.Zhang YL,Wu Y,et al. Inhibition of signal transducer
and activator of transcription 3 expression by RNA
interference suppresses invasion through inducing anoikis in
human colon cancer cells[ ] . World ] Gastroenterol ,2008,14
(3):428 — 434,

Masiero M, Nardo G, Indraccolo S, et al. RNA interference:
implications for cancer treatment[ ] ]. Mol Aspects Med ,2007 ,
28(1):143 - 166.

Elbashir SM, Harborth J,Lendeckel W,ez al. Duplexes of 21-
nucleotide RNAs mediate RNA

mammalian cells[J]. Nature,2001,411(6836) ;494 — 498,

interference in cultured
Danen EH, Yamada KM. Fibronectin, integrins, and growth
control[J]. J Cell Physiol ,2001,189(1):1 =13,

Thullberg M, Strémblad S. Anchorage-independent cytokinesis as
part of oncogenic transformation[ J . Cell Cycle ,2008,7(8) ;984
—988.

Frisch SM, Screaton RA. Anoikis mechanisms[ ] ]. Curr Opin
Cell Biol ,2001,13(5) :555 — 562,

Zhu Z, Sanchez-Sweatman O, Huang X, et al. Anoikis and
metastatic potential of cloudman S91 melanoma cells[ ] ].

Cancer Res ,2001,61(4):1 707 =1 716.

ISR H 2008 — 09 — 11 44« 5k %)

DA B DA DA DA D DA B B DA DA DA DA DAL DA DA DA DA B DA D DA DA DA DA DA DAL DA DA D DA D DA DA DA DA DA DAL DA DA B DA DDA D DA DDA D

(#5316 IW)

Lo]

7]

[8]

9]

Lecka-Czernik B, Ackert-Bicknell C, Adamo ML, et al.

Activation of peroxisome proliferator-activated

( PPARgamma ) by

receptor

gamma rosiglitazone  suppresses
components of the insulin-like growth factor regulatory system
in vitro and in wvivo [ J]. Endocrinology, 2007, 148 (2): 903
- 911.

Gonnerman KN, Brown LS, Chu TM. Effects of growth
factors on cell migration and alkaline phosphatase release[ ]].
Biomed Sci Instrum ,2006,42.60 = 65.

Hench LL,Xynos 1D, Polak JM. Bioactive glasses for in situ
tissue regeneration [ J ]. J Biomedical Science Polymer
Edition ,2004,15(4) :543 — 562.

Xynos 1D, Edgar AJ, Buttery LD, et al. lTonic products of
bioactive glass dissolution increase proliferation of human
osteoblasts and induce insulin-like growth factor [ mRNA
expression and protein synthesis[ ] ]. Biochem Biophys Res

Commun ,2000,276(2) :461 — 465.

[10]

[11]

[12]

Xynos ID, Edgar AJ., Buttery LD, er al. Gene-expression
profiling of human osteoblasts following treatment with the
ionic products of Bioglass 45S5 dissolution [ J]. J Biomed
Mater Res,2001,55(2):151 — 157.

Silver TA, Deas ], Erecinska M. Interactions of bioactive
glasses with osteoblasts in vitro: effects of 45S5 Bioglass, and
58S and 77S bioactive glasses on metabolism, intracellular ion
concentrations and cell viability [ ] ]. Biomaterials, 2001, 22
(2):175 - 185.

Christodoulou I,Buttery LD, Tai G, et al. Characterization of
human fetal osteoblasts by microarray analysis following
stimulation with 58S bioactive gel-glass ionic dissolution
products[ J . J Biomed Mater Res B Appl Biomater ,2006,77
(2):431 — 446.

CISCRE H 30 2008 — 10 — 16; 4 . £ 2P





