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Abstract

AIM: To induce HMGA?2 gene silencing with
shRNAs in gastric cancer cell line MKN-45 and
to study the interaction between HMGA2 and
the Wnt/p-Catenin signaling pathway.

METHODS: A shRNA eukaryotic expression
vector that expresses shRNAs of HMGA2 was
constructed and transfected into gastric cancer
cell line MKN-45. The mRNA and protein ex-
pression of HMGA2 was measured by RT-PCR
and Western blot 48 h and 72 h after transfection
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to evaluate the effect of RNA interference. The
mRNA and protein expression of B-Catenin,
c-myc and cyclin D1 were also measured by RT-
PCR and Western blot.

RESULTS: The expression of HMGA2 mRNA
48 h after transfection was significantly lower in
the shHMG-A2-1 group than in the shHMGA2-2
group, shHMGAZ2-3 group, scrambled group
and blank control group (0.58 £ 0.07 vs 0.92 £ 0.13,
0.90 + 0.16, 1.07 = 0.14, 1.19 + 0.09, all P < 0.05),
but showed no significant difference among the
latter four groups (all P > 0.05). Since HMGA2
expression was most significantly silenced in
the shHMGAZ2-1 group (51.3% at 48 h), the plas-
mid pLLU2G-shHMGA2-1 was chosen for use
in subsequent experiments. The expression of
HMGA?2 protein 72 h after transfection in the
shHMGA2-1 group was significantly lower than
that in the scrambled group and blank group (0.11
+0.03 vs 0.48 +0.12, 0.55 £ 0.08, both P < 0.05). The
silencing efficiency of transfection of shHMGA2-1
was 80% at 72 h. After silencing the HMGA2
gene, the expression of B-Catenin, c-myc and
cyclin D1 mRNAs and proteins was significantly
inhibited in the shHMGA2-1 group compared to
the blank control group and the scrambled group
(p-Catenin mRNA: 0.53 + 0.04 vs 1.07 + 0.02, 0.91
+0.02; B-Catenin protein: 0.44 + 0.05 vs 0.69 + 0.04,
0.67 £ 0.10; c-myc mRNA: 0.39 + 0.04 vs 0.88 £ 0.05,
0.84 + 0.03; c-myc protein: 0.25 + 0.07 vs 0.75 + 0.09,
0.66 * 0.10; cyclin D1 mRNA: 0.31 £ 0.02 vs 0.52 +
0.03, 0.51 £ 0.01; cyclin D1 protein: 0.12 + 0.01 vs
0.73 £0.12, 0.61 + 0.07; all P <0.05).

CONCLUSION: The recombinant plasmid
PLLU2G-shHMGAZ2 could effectively inhibit
the expression of HMGA2 gene in gastric can-
cer cell line MKN-45. Silencing of the HMGA2
gene restrained the expression of B-Catenin and
its downstream target genes c-myc and cyclin
D1. HMGA2? controls the growth and apoptosis
of gastric cancer cells possibly via the Wnt/
B-Catenin signal pathway.

© 2013 Baishideng. All rights reserved.

2013-04-28 | Volume 21 | Issue 12 |



ZM, &R THHMGAZN BEARWY/B-CateninlES S SBISHIFIN 1063
Key Words: High mobility protein A2; Gastric can-  (0.3140.02, 0.12+0.01)4&Z = & % BB 2H(0.52 W& A4 7%

cer cell; Short hairpin RNA; Wnt/B-Catenin signal
pathway

Jiang D, Lai MY, Chen JZ, Wei LX. Effect of HMGA2
gene silencing on Wnt/p-Catenin signaling pathway
in gastric cancer cells. Shijie Huaren Xiaohua Zazhi
2013; 21(12): 1062-1069 URL: http://www.wjgnet.
com/1009-3079/21/1062.asp DOI: http://dx.doi.
org/10.11569/wcjd.v21.i112.1062

8L

BR: WD 5> FRNARKHMGAZE B %
20 JUARMKN-4589 £3%, A1 RHMGA2*¢Wnat/
B-Catenini@ #4 ¥ £ % 4T B-CateninvA & F %
¥e5Fc-myc. Cyclin DI# &k BRI ZE
M8 F R, IITHMGA2% Wnt/B-Catenindz 5
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Western blot%s R 2 =45 472 h/ZshHMGA2-1
LAHMGA2%& @ A8t &5 2 #4(0.11£0.03), 5
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£ (P>0.05), mshHMGA2-1£08(0.53 £0.04,
0.441+0.05)% Z W4 A W 269 T %(P<0.05);
shHMGA2-148 P c-myc mRNAF& & Aa5f k&
X F4(0.39+0.04, 0.25+0.07)38 2% & % B
20(0.88£0.05, 0.754+0.09). scrambled4E(0.84
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£0.03, 0.734+0.12). scrambled£2(0.51£0.01,
0.6340.07)4 ¥ % T K(P<0.05), J& #2401k
B IG5 E L (P>0.05).
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#] 7 Wnt/B-Catenini@ ¥ ¥ 9 £ & 4--F B-Catenin
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B IR F S am A K e B T K ARAE N Y.
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W B iR TR TR BRA W], M-MLVili#;
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PLAB-Catenin i g [EHifk. MPt Nc-mycHi g
Bk, BB Cyclin D1 FEHALIE [ 3
[fSanta Cruz/s w; HRPARICIIZEPUR —Ht. W
LA B-Cactin iy FEHUAI B I 5 A2 GG
RN TG FAMarkert) [ 26 EBBIA A ; 3
JEBERIIE VG HEF BIOWEST; INK L. NN-
W BN EENG .« AR IREE(AP) Trisfi. H
A%, SDS. TEMED. Tween-20. NaCl. &
Wk Bk W, &0, RANE. LKL
BE. DEPCAbBEIK. ARGk B g T
Y TR BR A

1.2 7%

1.2.1 sShRNA A # AR o 2 A 22 HHIENCBI
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Bank"' AEHMGA2(& 3% "5 : NM_003483).
[-Catenin(C& 575 NM_001904). c-myc(& x5
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N5, LGAPDHAN WS, FIH 514
WA Primer SIS HFH. 5190 ik
LAY TREA R A A G HMGA2 BiffT41:
AAGCAGCAGCAAGAACCAAC, Rifff#41:
AGTCCTCTTCGGCAGACTCTT, 4" #4/4) kK
/N K230 bp, IR KilEE K58 'C; B-Catenin Lt
F%1): CCATCATCGTGAGGGCTTAC, i+
4): TGCTTTCTTGGTTGCCATAAG, § 1874
K/NHK269 bp, IBKIEEHR62 C; c-myc Fiif/F
%: GAACTTACAACACCCGAGCAAG, Fif
J%1): TTCTCCTCCTCGTCGCAGTA, 33474
K/NA264 bp, 1B Kif 2460 C; Cyclin D1 [
J¥%1: ATGCCAACCTCCTCAACGACC, il
%|: TCAGGGGGATGGTCTCCTTCA, #1774y
K/NF303 bp, I8 KL 460 C; GAPDH LT
5): GAAGGTGAAGGTCGGAGTC, Rilf/F41:
TCACACCCATGACGAACAT, #8711 K/ Ky
401 bp, EKIELEEHS58 C; LU EAF2S uL
HATPCRY MY N [ 4% A 95 ‘CAETES min,
94 CA 140 s, 58 ‘CiE k40 s, 72 ‘CILAH140s, JE
30MEH, 72 CTARLEM10 min. PR )ik
AT BB YK, R HBio-Rad Gel doc20007¢
JBE AR 53 BT R G4, DR A7 HLUK B2 B S 5
gE UL 0 Rk R UG EAT S K e, B
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AN, B R A% EPVDFRE, HI5%MiE 49
B, FHEBEE T Hu(1 @ 500)FBM IR
UK B E A, o HHTBSTEEB S & T —hi(1
10 000)M R h = IRIF A1 b, VR, R, E
%, LAB-actin’hy N 2 MR EEI AT 4R A o T S K
JEH, TF5THMGA2. B-Catenin. c-myc. Cyclin
D1HIB-actindk F7E % 4 R IE 50 K BEAE, P
IR FEAE IV E A S e - A B T IR Rk

Biit AT N HISPSSI3.08 Bt T ZE i
SERCEE, T SEESEAR Y Limean & SDR TR, X &
FRPRUEAT BN 25 T7 2293 1T (one-way ANOVA),
S IBHR] 1) L FH SNKAT K, P<0.05 20 22 5 48
HE-9E

2 4

2.1 HMGA2 mRNA#) & 3iAK-F RT-PCREE R
Bk SHSLK A AHMGA2 mRNAKFKIX,
shHMGA2-241. shHMGA2-341 DA fiscrambled
Wiz T2 AN AL A B R S0 (P>0.05),
shHMGA2-141THMGA2 mRNA[K) %Kik 5%
N (P<0.05), P FRIPLL2G-shHMGA2-1%
GEMKN-4540 i j 2y, FUTERT 0 ROCR B85k
PLL2G-shHMGA2-2. JFikiPLL2G-shHMGA2-3
] 5, HUTIR TP HM GA2 mRNAVTER %5k
KN 51.26%. Jo SESIHIF I EN E £ R PLL2G-
shHMGA2- 1/ 4 BHHE 0 BRZL (KL, 1E1T).

2.2 HMGA2% & % & ik 7K-F Western blot4 | i)
7~ 5 EXT A, scrambledZH 2 A 1)K 1A
FENF T2 0 IR A G B 6t 22 7 (P>0.05), TfiishH-
MGA2- 1418 H KX W] T F(P<0.05), HiT
BRAIL T E80%(2, %2).

2.3 PT-PCR&M 4 FHMGA23A K48 hjg xt
B-CateninZ F i ¥4 Fc-myc. Cyclin DI
mRNA £ A KT 60 JIERTHHMGA?2 48 h
J&i, B-Catenin mRNAZRIA K T-1E 75 10 B4
(1.07£0.02)5scrambled41(0.91 £0.02) 7 I
B2 5(P>0.05), MshHMGA2-141(0.53 £0.04)
B2 A I T F£@P<0.05); c-myc mRNA
AN B EAEshHM G A2-141+ 4(0.39+0.04)

AR AT M
#shRNAR K
HMGA2 %R
ek
MKN-45#) % i&
HAHMGA2 5
Wnt/B-Cateninfz
THFEL T £
2 4-F B-Catenin
VAR T #3491
c-myc. Cyclin D1
o R F R FR
EWRH R, A
HMGA2X5 Wnt/
B-Cateninfz 5 i
%R B AL
& R AL AR
AT, A4 B &
#HMGA2¥e e 3
P 7% 57 PR AR 3B
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m2A2E bb M N HlI H2 H3 Z
K S ad it My A
s AHMGA2 &
B # shRNA £ 4% GAPDH
PSR- - HMGAZBY A3 BEIEE HMGAZ
AR
HMKN-45, scrambled?A 1.07+0.14 30~
RT-PCR. West- shHMGA2-14 0.58 +0.07° '
Z;“fi;t}’;\j]é’i’”zl shHMGA2-248 0.92:+0.13 <%0
~ ¥z 20+
MRNA 0 & & 8 shHMGA2-328 0.90+0.16 = el
ki gmp  EONRA 1.19+0.09 D
¥ #) B-Catenin. g 9( 1.0+
c-myc. Cyclin TO 05t
Dl mRNAFE G °P<0.05 vs ZENWIRZA. ‘ ﬁ ‘ ‘ ‘ ‘
@Rk K. 0 N"hHt m2 m3 zZ
BFEHMGA2 5+
P 1 #3748 WNEREIREGIHMGAL mRNABIFIA. N:
;,\ 3 j‘Cateni scrambledZ; H1: shHMGA2—12H; H2: shHMGA2—12H; H3:
VA Z\TE%;M}% shHMGA2—14H; Z: 28 FIA IEAH; M: Marker.
c-myc. Cyclin D1 Pari:| HMGA2HY IR E(E
\?‘Jﬁizﬁ&%i scrambledZ8 0.48+0.12 1 2 3
BRODENE hHMGAZ 1 0.11£0.03" R e
A E gz ol S —12 11 +£0. > 1
2 F = ﬁﬁHM(?AZ - - HMGA2 w
EACE SRR TENIRA 0.55+0.08 - :
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°P<0.05 vs =ENIRA.

52 25 X I 41(0.88+0.05) scrambledZH(0.84
+0.03)13 W1 & FF%P<0.05), Ja P A ELE LS
T2 (P>0.05); Cyclin D1 mRNAAIR K IAE
AEshHMGA2-140 4 24(0.31 £0.02)% 2 45 (1 4}
I 21(0.52+£0.03). scrambled41(0.51£0.01)F
HIE T 5 (P<0.05), Ja WAL LG43 X
(P>0.05)(&13-5).

2.4 Western blotAa | 4 2 HMGA23 K72 hjs
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