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T 4CIRPELA. 12 000 r/min 4°C B0 20 s W 4E
Agrose- E AR EY). LA 1 ml YEMBEE 1(50 mmol/L
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41 Jfi kL pEGFP-N1-SGK2a £ DNA il J 4%
REW, Frkw by 5 paEe % &
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Wk, 25U 1.2 kb ) DNA #7 (K 1), FKWHFT3k
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M 1 2

SGK2a

Fig. 1 Electrophoretic restriction endonuclease map
of pEGFP-N1-SGK2«
M: A\DNA/Hind . DNA marker; /: pPEGFP-N1-SGK2q cut by EcoR | ;
2: pEGFP-N1-SGK2a cut by EcoR T and Xho I .

2.2 SGK2aEH7E HEK293 40+ A4 E 4L

pEGFP-N1-SGK2« i1 7% 2 14 pEGFP-N1 73 %
YL HEK293 4 il Jo, 7RO LR AE B ME ~H
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SRITITE, AR, B ARE G 141 g 5
Koo A THEA G, 1 pEGFP-N1-SGK2o 4
PREE LR AN 56 A i A T Al T, dn e
12 HP AL 2 2 5 1) R 3 986 (8 2). R W Rk
HHEH SGK2a-GFP 125 A T4l e .
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Fig. 2 The subcellular localization of SGK2a
in HEK293 cells
Laser scanning confocal microscope (200x) depicts green fluorescence
in the cytoplasm of HEK293 cells after transfected with pEGFP-NI-
SGK2a plasmid (b), compared with green fluorescence in the whole

cells after transfected with pEGFP-N1 plasmid (a).

2.3 SGK2a5 GSK3p #FHEHEEER

i PCDNA3.1-GSK3B #l1 PCDNAG6-V5-HisB-
SGK2a I 3L Y« HEK293 41, LISEAGN N
PR, HE TR G 2 Bt GSK3B SGK2a 1T
A4 Western blot Y346 I 2 AH N 2 1 R IRAFE(E. H
Pt SGK2a M HLARPIVE | F L E A4k, T H Bt
GSK3p Pt 14 it Western blot 5 Il £ GSK3B 1] 77
76, 8 GSK3B 5 SGK2o 2 1) A A A7 76 #H T AE
H(A 3).

IP: SGK2«
WB: GSK3p

W GSK3p

wB: Gskag W B Gsiap

WB: SGK2 (. SR SGKOoo

Fig. 3 Coimmunoprecipitation analysis of SGK2a
and GSK3p interaction
1: HEK293 control cells; 2: HEK293 cells transiently transfected with
PCDNA3.1-GSK3B and PCDNA6-V5-HisB-SGK2a plasmid.



FNBRAREE: IMEFIER RIBZ AT ERINEE 20 3R IZE T Wnt/B-Catenin 155

2010; 37 (5)

B EEINFI AT = 4H Bk BEL7402 1555

*499-

24 AT SCK2aERRIENETE

4 JfUkl PCDNAG6-V5-HisB-SGK 2o 145 % 4
Jii ki PCDNA6-V5-HA 4% 5 # ¢ Bel7402 5, &
Blasticidin S §iii % 15 B F8 e H A Al L R, 0
fir 4 4 BEL7402-PCDNA6-SGK2a 1 BEL7402-
PCDNAG6. ¥t SGK2a Hiffid ik Western blot /772
KR I, SGK2a 755% J 4 i rh REfg A 24 K35,
T SR A 240 LRI A G 3 280 11 400 i o A A 21 py 905 e
SGK2a ML (E 4).

1 2 3

SR SGK2a
AR T -Actin

Fig. 4 Western blot analysis for SGK2« protein
expression in BEL7402 stable transfected cell line
I: BEL7402 parent cells; 2: BEL7402-PCDNAG6 control cells; 3:
BEL7402-PCDNA6-SGK2q cells. The target band displayed very high
density in the BEL7402- SGK2a lane, compared with the BEL7402 and
BEL7402-PCDNAG lanes which displayed no bands. B-Actin was used

as internal control.

2.5 SGK2oHN B LR A4 1<

A TS SGK2a (1) 3k 3 3 %) 40 i 44 5 1) 5%
M, FRATTE IS MTT A2 T & 41 G g B iy A=
thek, MBS I, 5 SA g i A A e s AR 41 4
MOAH LG, e g% SGK2ar 141 M L A= K 3l 15 B Wl 2%
8. TS M £ 38 5 ) (T)BEL 7402 4174 26.59 h,

BEL7402-PCDNAG6 414 25 h, 1fij BEL7402-PCDNAG6-
SGK2a ZH 4 29.94 h, 40 5B [ T s K. R
B SGK2a 13t R IAFN ] T BEL7402 40 iy 1) A= K
HATH.

1 2 3 4 5
Days after plating

Fig. 5 Effect of exogenous SGK2a overexpression
on cell growth of BEL7402 cells
o—e: BEL7402; m—m: BEL7402-PCDNAG; A—A: BEL7402-PCDNAG6-
SGK2a.

2.6 REBERE

T I SGK2ar iR 4H Hi A4 P 34 56 e 0 1)
e, AT TN, g5 R RN, &4l
LRSI, AR AR A 4 HBR
RS, PR E B R (0.56 + 0.26) g; SEAYN A
3 HAR B, R B4 (0.66 + 0.18) g, X4
2Z V) Ji SR 1R R /N R AR R A B R 2 L T R
SGK2a FEH A A 1 H AR B0s,  H e AL
h0.12 g, HEFIARF B I /N T 2 40 i B R
IR (R 1).

Table 1 Inhibitory effect of SGK2a overexpression on tumor growth in nude mice

Tumor weight/g
Group Numbers of tumor -
xts Range
BEL 7402 3/5 0.66 + 0.18 0.45~0.78
BEL 7402-PCDNA6 4/5 0.56 + 0.26 0.31~0.90
BEL 7402-PCDNA6-SGK2a 1/5 0.12 0.12

2.7 SGK2a ¥t Wnt/B-catenin 15 5@ & X5 F
RiEHIF M

P T B 9% S0 TE SE I IE 52 4F HEK293 41 il i
SGK2a 5 GSK3B Z Al fE/EAH BAEH, A T8t
SGK2aw 5% Wi 4H it 38 5 (1) VE AL, FRATIRE 4% e 4t

J T Wt {5538 2% X8 7 1 GSK3B M H N4 1
B-catenin LA & Cyclin D1 [ IEREAT TR, 4554
RIL, SGK2a ML I BA 7 GSK3B ik,
{HZ1{ B-catenin F Cyclin D1 [I3IE N (E 6).
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Fig. 6 Effect of exogenous SGK2a overexpression

on Wnt/-catenin signal pathway
1: BEL7402 parent cells; 2: BEL7402-PCDNAG control cells; 3: BEL7402-
PCDNAG6-SGK2a cells. (a) Overexpression of SGK2a decreased the
expression of B-catenin and Cyclin D1 but not affected the expression of
GSK3B in BEL7402 cells by Western blotting. (b) Grey value level of
Wnt signal pathway protein expression, B-actin was used as internal
control. [l: BEL7402; [O: BEL7402-PCDNAG6; [J: BEL7402-PCDNAG6-
SGK2q.
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R4k, B-catenin |- 22 24 R 5k I AL Al 1L AL B
ffi 5 LEF-1 45 &3 A% N1 B-catenin J# />, MM
fif Cyclin D1 [F)RIE N e, 304 M A3 G1 3 RH
Wi 5 SGK1 —Ff, SGK2a %4l i 11 1 42 3 1
MARELAARZ S A RENFER. AR
SGK2« JE R F R A MU Py, X AR (A i
g0 B A7 SE B COUESE . 4 B RN KT
SGK2a 1] fE43 56 5 11 b 45 G — LE 70 40 it Jo] S50 7
Tl AR R 1, RO 2 S
AL 3 ANt T BEIE ok PRSI Sy AL () SR o) T
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Overexpression of Serum and Glucocorticoid-regulated Kinase 2«
Inhibits Proliferation of Liver Cancer Cell Line BEL7402 via
Wnt/B-Catenin Signal Pathway"

SUN Xiao-Jie"™™, ZHOU Qi-Bing>", ZHAO Mei?, LI Shen?,
GUO Hong-Yan”, WU Qi", HUANG Chang-Zhi?"™*
(" Department of Biochemistry, Qigihar Medical College, Qigihar 161006, China;

2 The State Key Laboratory of Molecular Oncology; Departments of Etiology and Carcinogenesis and Pathology, Cancer Institute,
Cancer Hospital, Chinese Academy of Medical Science & Peking Union Medical College, Beijing 100021, China)

Abstract Members of the serum and glucocorticoid-regulated kinase (SGK) family are important mediators of
growth factor and hormone signaling. To investigate the biological function of SGK family member SGK2a,
eukaryotic expression plasmid pEGFP-N1-SGK2a was constructed and introduced into HEK293 cells by transient
transfection. The subcellular localization of SGK2a-GFP fusion protein was preferentially localized in the
cytoplasm by laser scanning confocal microscope. The interaction of SGK2« and glycogen synthase kinase 33
(GSK3B) was confirmed by coimmunoprecipitation experiment. Stable BEL7402 cell line expressing SGK2a
proteins was generated by PCDNA6-V5-HisB-SGK2a plasmid transfection. The growth of BEL7402 cells was
suppressed and the cell doubling time was prolonged after SGK2a gene transfection by cell proliferation
experiment. Compared with the control cells, the tumorigenic capacity of BEL7402 cells was clearly decreased
after SGK2a gene expression by tumorigenecity assay. Overexpression of SGK2« decreased the expression of
B-catenin and Cyclin D1 but not affected the expression of GSK3p in BEL7402 cells by Western blotting. These
results suggest that overexpression of exogenous SGK2« protein might inhibit tumor cell growth both in vitro and
in vivo by decreasing the expression of Wnt/B-catenin signal pathway molecules.

Key words serum and glucocorticoid-regulated kinase 2a (SGK2a), liver cancer, cell proliferation, Wnt/
B-catenin signal pathway
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