WREARILEL®

wcjd@wijgnet.com

(44

TR
J3aishideng®

TR A SICZYT 20114E852803; 19(24): 2521-2526
ISSN 1009-3079 (print) ISSN 2219-2859 (online)

L #h#F 52 BASIC RESEARCH

#MESETHIShRNAE #ZRIA AL AIHE K S E

BB, T, X R, T4, i, B =, XL

IR, B, EIBHE, FE, TR A FEFRABREF LB
Ik S RATE AL KT 430056

IR, PR, XENT, o KmES AT 34 KL T
430056

FLEBF, KUK F IR E SR H4LH F LT 430071

IDES, #ih, TEMNEEHEINERIES SHRIBEFIESVAR.
T A RAF AT A, No. 30870981; No. 81001082;
No. 81000884

& R4 IWRBBIDES SN TET; HRIEBInE
B, VB, PR, TEBEREISRESRIETN,; 80076
INEESHETW; MEXSIERINEETTN.

BIRAES: UMMST, 208, 430066, IR ENABOATHRA
HEX=AHE8S, STARIEZKIFT. liulijiang@163.com
E8)5: 027-82411803 f{&£H: 027-84226503

RS EER: 2011-06-07 {BOEHA: 2011-08-12

#BZHH: 2011-08-23 7EZHMREHED: 2011-08-28

Construction of eukaryotic
vectors expressing shRNAs
targeting the set gene

Hai-Rong Shi, Zheng-Qi Fu, Hao Deng, Xu-Ming Wang,
Hong-Yan Zhen, Ying Chen, Li-Jiang Liu

Hai-Rong Shi, Zheng-Qi Fu, Hong-yan Zhen, Ying
Chen, Department of Pathology and Pathophysiology,
School of Medicine, Jianghan University, Wuhan 430056,
Hubei Province, China

Hai-Rong Shi, Hao Deng, Li-Jiang Liu, JiangDa Pathol-
ogy Institute, Jianghan University, Wuhan 430056, Hubei
Province, China

Xu-Ming Wang, Department of Pathology, Basic Medical
College of Wuhan University, Wuhan 430071, Hubei Prov-
ince, China

Supported by: National Natural Science Foundation of
China, Nos. 30870981, 81001082 and 81000884
Correspondence to: Professor Li-Jiang Liu, JiangDa Pa-
thology Institute, Jianghan University, 8 Sanjiaohu Road,
Wuhan 430056, Hubei Province,

China. liulijiang@163.com

Received: 2011-06-07 Revised: 2011-08-12

Accepted: 2011-08-23  Published online: 2011-08-28

Abstract

AIM: To construct eukaryotic vectors expressing
short hairpin RNAs (shRNAs) targeting the set
gene which encodes an endogenous inhibitor of
PP2A.

METHODS: Four oligonucleotides targeting
the SET gene were synthesized and cloned into
the eukaryotic expression plasmid pGPU6. The
resulting four recombinant plasmids, pGPU6/

www.wjgnet.com

GFP/Neo-SET-shRNA-1, 2, 3 and 4, were intro-
duced into BGC-823 cells by lipofectamine-me-
diated transfection. The gene silencing efficiency
was measured by Western blot

RESULTS: DNA sequencing and enzyme diges-
tion analysis confirmed the identity of the four
recombinant shRNA expression vectors. Im-
munofluorescsence demonstrated that transfec-
tion efficiency was above 80%. Transfection of
pGPU6/GFP/Neo-SET-shRNA-3 significantly
knocked down the expression of SET protein as
revealed by Western blot. The silencing effect of
pGPU6/GFP/Neo-SET-shRNA-3 on the expres-
sion of SET protein was most remarkable at 72 h
after transfection.

CONCLUSION: Eukaryotic vectors expressing
shRNAs targeting the set gene have been con-
structed successfully and can be used to study
the role of SET in gastric cancer.

Key Words: Set gene; Short hairpin RNA; Gastric
cancer; PP2A
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SET(patient SE translocation)Z&[H, 19924
von Lindern®5" ¥ k% 5 T 1451 2tk R oAb vk
EL s 4], P A BT R S E ) Gt AR g AL
9GRS AL A T SET-CANR A B 11, B
fir 4 JSETHEK(SE translocation, SET). SETH:
RE AL T e (0 4K9q34, 42 K2 575 bp, JFHH L
HE834 bp, 442774 518, R HAHXS 7+ R
)39 000 Da. 1AL MIRIIHIN T PP2A
e S IR, SETHE A OIS 2Rk
YIEEhAHR, Pl 20K, nsGas t 1
-1(template activating factor 1B, TAF18)”. &
TR B2 AP 6|51 -2(inhibitor of protein phospha-
tase 2 A-2, I2PP2A)" . ZHSUR 2 A 40 i e J
1L #H 2% 55 H (putative histocompatibility leukocyte
antigen class I protein, PHAP-II)"**. Jinhibitor
of histone acetyltransferase(INHAT)"%%. 47 ff
FRYISET) 2 KIE T NKRA R A LU0 2,
JRL R Z MBI AR, X B 2 mRNA
BEATSET ¢cDNARIE T A DL 2L SET
FRIE AN IE AL A2 A% i 5 ). SR, i
XFTSETHE KA F R IA . Dhfg 2 o pLHIoT
FUANA . L I WISETHRE AR 8 1 3R 0A
75 B P AL, P A e 1n SET R A R
RNA(shRNA) B 3K JFOR e G N 18 i 2 i
BE, AR50 85 58 LAt

1 #RASE
1.1 A4 ANEIEBGC-82341 o kk M 1 [H 2=
2ERLEERE, AL EARATE. pGPU6/GFP/Neo

ARG AT, SE8 P pr & F LR, &
AR UE Y T EMarker L& 2R (A PilsMarkerd?) 4
TaKaRaZA 5] )™ fh. 2598 3 0RLK s H2 UL 7
EONEEQiagensy H] 7 . Uk YK FLipo-
fectamine™ 200004 [1 3% [Hinvitrogen’/A 7. %
SUREHUAASET LA K B A AL D B A1 (1 2F- T
HlgGI H 92 [ESanta Cruz/A ], Kl H o Piik
GAPDH(BM1623)0l [ sy [ 449 TR
PR T, T Western blot#6: Il (34 s 44, 25 K&
I AECLAHBCAE [ 5E Hl 716 4 56 [ Pierce v
] 77 . PVDF# B H 55 E Millipore 3 . 5]
YA X DN AJEF1 5 25 13 098 AR e
ARA PR T 5E K.

1.2 7k

1.2.1 ¥2&SET#shRNAZ: HHliGenBank
SETIMcDNAJFA, 2% shRNAW TR,
cDNAJFH LA FRAAE ] HFR T4, R
P FshRNA P B 7 #1 BEA LT &L vt B
PEX] B (ShRNA. NC), #7411 2 BLASTAS I iiE
S SET mRNA B HAth 56 PR 44 i 1 51) O ] 5
ShRNARR H1 [ Loop £t #4iE Fl T TTCAAGAGA
DLIBE S TE B 1A 5, shRN AL & B3]
KHTOL 1. 1E SRR W5 5mi4s I T CACC,
5Bbs 1 W V) )5 TE GRS i BoAh ;s SCREREAR
(15 5mias N T GATC, 5BamH 1 BV 5 1 )
Kl AR, Wi SR siRN AR IANEEA G, WITE
CACCJEAMIT—AG. JPFI WA 1.

1.2.2 #2@SET shRNAK X ey A b2
{EPCRAX b4 i N R P TIR K AL BE: ¥4 DNA
OligoZ3 Jill I TE(pH8.0)¥#Hi#, W% 4100 pmol/L
A Y. 1R AE SCRERN R CBEO lig o, 4% I
fic L e R K AR ZR. 10 X shDNA Annealing
Buffer 5 uL, sense strand(100 pmol/L)5 uL, anti-
sense strand(100 pmol/L)5 uL, ddH,0 35 pL. 1B
KAbFE: 95 °C 5 min; 85 °C 5 min; 75 ‘C 5 min;
70 ‘C 5 min; 4 CI&-7E. B K ACHE 515 209 EE N
10 pmol/LI¥shRNARHR. K I3 B A B
5001, LIRIE 420 nmol/L, T8 % M. T4
DN AR FRH 1 2% LF (R4 Ny BOERES 2li4k 5
Fi i ApGPUG6HIBbs | HjBamH 1 2 0], 22 C 1
h, FALBIIM 109K 32 A 0. RN SN Bk
6N BT, #2FPE17550 mg/L Kanamycinff/LB
R gE ek il B v g ook, B fs ok
BamH 1, Pst 1 73 )|V 5 5E . BB 20 B0k N
A LiiBamH 1 V)IF, i AGe#iPse 1 UIIF. It
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shRNA =271

shRNA. NC 1E\ B'—caccgttctccgaacgtgtcacgtcaagagattacgtgacacgticggagaattttttg—3'
=\ 5'-gatccaaaaaattctccgaagetgtcacgtaatctcttgacgtgacacgttcggagaac—3'

shRNA-1 1FY 5'—caccgeggcetccagtgcagatttaattcaagagattaaatctgcactggageegcttttttg—3'
=\ 5'-gatccaaaaaagcggctccagtgcagatttaatctcttgaattaaatctgcactggageege—3'

shRNA-2 1F\ 5'—caccgggataccagatagctcaatattcaagagatattgagctatctggtatcecttttttg—3'
2\ 5'-gatccaaaaaagggataccagatagctcaatatctcttgaatattgagctatctggtatcec—3'

shRNA-3 1FY 5'—caccgctctaatgccaagttatacattcaagagatgtataacttggcattagagcttttttg—3'
2\ 5'-gatccaaaaaagctctaatgccaagttatacatctcttgaatgtataacttggeattagage—3'

shRNA-4 1F Y 5'—caccgcatgtcttcattggctatatttcaagagaatatagccaatgaagacacatgcttttttg—3'

2\ 3'-gatccaaaaaagcatgtcttcattggctatattctcttgaaatatagccaatgaagacatge—3'

HE PR e B0 b IR 0L R 2R M B R A BR 2 W)
YE. BEULREEE T R HLE s R REA T
Pst 1 BV A1, 2496 AshRNA J BL5 ePse T il
I A B J b, DR G A 5 S U] % e il
t, FHPse T VR VIATER, SEUORA Y. 1M
BamH 1 B V)AL i f @ J5 M IHOR B, T LA
BamH 1 3 AY) s 2e 4.

1.2.3 SET shRNA#: A F EBGC-8234mftL: K
FLipofectamine™ 20005 5 1A YLk 71, 11 H]
Y54 T 4L YL 525 K5 SET shRN A IE Tk B
N5 G ABGC-823411 /i, [7] I LA%% 44shRNA. NC

1.2.4 %R BHBAF 805 QY48 h
JE BT WM PSR QRO g
B = (RSSO 40 2 v WG IR
21 1 %50) X 100%.
1.2.5 Western blotikx 4| & 28 Ji 45 3 SET & & &
KW Fer B JeshRNA-NCHISET-shRNA-1 .
2. 3. 44048 h)iE O 40 I B, BEAT
SDS-PAGEHi K, k)G ZPVDFREE, %
5% IE WK I TBS-T(750.05% Tween-201
TBS)37 ‘CEf 4160 min, JI1 : 1 000F R [ HTSET
EARZ wEPIA4 CHEF IR, TBS-TEYES
min X3, AT 4 000F: B ) BAR i 4240 4
bR AC B LT IgG 37 ‘CHEE 45 min. TBS-TiE
PES min X 37k, ECLALZE R GIRFRL M. K5 Y
ShRNA-NCHISET shRNA-3%) 5l #: YtBGC-823 41
M, THeYLJE24. 48, 72 hiU 4l sz A, 1t
1T Western blot, LU G SETH A A A 4061
Bt APR KT SPSSI3.040 AT Iy
ZEOYHT R P<0.05F g B HAT B2 .
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2.1 Ea ke w RN N P64 1A
. B E]5 50 mg/L Kanamycin[{LBREFFR L.
A FH R vk A B2 ok, A3 ik fHBamH T,
Pst 1 3% e, FIYEEAN A BamH 1 Y]
TF, A G Pse T U)FF(EIT). K4 2 e o2 2% i
. DU 4 R 52 vk e A IE A s N Bk B
A W) R, P JRORLSA) Jh BH 2 E 2 2
A, BR L FE PN S B AT I A e (i R
ARG B A T]). TP 25 5L 1.

2.2 FU R S i R e BGC-82341 i
YA IR24 h)E, 2% BB ISR o gn i
YRk a4 (0,58 W6 B (1(GFP)(J82). T4 Fki24 h
L% J80% LA L.

23 TUREHELEINSETE G RELN T 0
Western blot%h 4L i 7x #2H JiUki SET shRNA-1
2. 3. 4XBGC-8234I BSETH [ 1A FHFIHI 2%
K, PASET shRNA-3H] i (J43).

2.4 ¥4 4 SET shRNA-33FSET& & &k 69 49
#] Western blotZ5 L 7R, SET shRNA-3#F4 %
EFNHISETH (K IA. X 24, 485172
h SETH H&IE ) TR, LL72 hise ok W% (1514).

3 e
i A T T i WL R R 2 —, BET R
S IR 1R S 24T R B I SR A IR T e
A5, WFERUIEE. WE T UIBR AL 246G
755, AT AL NI R, JET 5, a4
K. Bk, SR EERE. KRR TP
SHRIBT iE HE p R T S g, LA e U,
AR 2A(protein phosphatase 2A,
PP2A)JE HAZ AW 1R NI 2 22 50 2 1R R
HERE, 520, DNASH. F5%

4 1) R A ) )
SETAF, Hys4t
2+ SET# shRNA
Bk, e 4Rt
7% siRNAZE § #
it b G
JE R AL
2 oak.
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siRNA-SET it
BHERLEE, A
HITSET £ B %
b5 s a9 A A AT
TR, A HbAn
BT 7 AR AE
L5 %

B

:;7 @ y :-.;" AL :
L 7y Ot (b 5‘3::6 z
Ve ‘.“’;2'_,(;_}2\\%%%~ (& NI %

B 2 SEMRKIELBGC-823 MR RERNEANTE
(x100). A: BHRLEF T, B: 28 EF T

T G0N A RN AT i A A S 22 b AT I A= )
S AR S AR R R A R R PP2A
T PR DA Ay 2 A A 1 T 4R R0
PRI, PRSP P2 AT PE ) 70 T 4L AR AR BBl v
iR i 3

PP2AVE R BR 2 B IR AL 2 R0 F LA B2
M4 e 52 N PR PEA I RISETIY AT, SET& %
11 2 2 A (protein phosphatase 2A, PP2A)(1 /i
AR A, B R g e

SAFTRIFVETE. A, B: Poe I fiFJJshRNA-1, 2, 3, 4; C, D: BamH [ [iUJhRNA—1, 2, 3, 4.

GAPDH

1 2 3 4 5 6

3 Western blott@ &8 BRHIXISETE B RIXAIHIFL. 1:
shRINA—Con; 2: shRNA. NC; 3—6: SET shRNA-1, 2, 3., 4.

72 h 48 h 24 h
b
b
ab
0.0 Con 72 h 48 h 24 h

4 SET shRNA-3XISETEBRIABVIHDHIBMN. A: Western
blot; B: JREEMEAMT. 'P<0.05, °P<0.01 vs % HAZH.

PER2 ARAMIF ST 2 B SET LAAR R 4 35 4 7 24751
ifg, LA B0k 4h B8 IR K22 SETHIPP2A
FE R L5490 () 40 i 0 SIE 40 10 7K ST 43 A 0 3 5 fir
Je B TER AR E— 20 L FF T SETXIPP2A
AmaE Y. KRR RMSET) 2 KA T
NEARFNLE RGN R, HAT B RS 1 454
SAEFIBEAL ML, PR RSETER (M AT EE L)
BE. DAL N A B RIA SET IR — A
LR R IR VAT T (VI AL

www.wjgnet.com



IMES, . LESETHYShRNABEZZOATRAINEIEE M EE

2525

Cervoni®S3RiE, £ 75 B, 4ilp. M
o sRE 2128, SET mRNAZRIE A Y IE ¥ 24141
(245 L b ARSI S R A S R I, N
AT PP2ASNHIFISET(FE 1 L mRNA) [ %
ik, HILFRIE KV 0 0 i 190 55 B X IE 4
21 BARH AT X T-SETHPP2A. nm23-Hl. beta-
Catenin®5> M FI AOHUHIAST B, SR H A i
Jei AR R L R e R VR FE LR A I R AH G VAT
ANEHE, % REAT R 12 W R (AR 2 4 A
SIEREIRTT B AT 5 2 — A

IR M AG) £ 2 [/ SE T shRN A BLR 54 Sk
pGPU6/GFP/Neo-SET, A& HE— DR NFFTSETH:
D] 1) 45 R0 RO T i () S FRATI R S 1 2 A LA
Ik AU6 RNARABHIE )1, JFIHAH
L — [ JE Bl R 11 5 AT BE A 7 AR K
[1)shRN ATE B K THRECR. 3 AMEXT 2k
RO AE I8 B9 P R IS E T2 PR e s BY
Y177 £ TAF-Ta MISET/TAF-IR2AN 2, 56 AN IE.
PR R N JUORIISET/TAF-1B44 4
PSR, ZE/NELEN L. S, MA-1040 i F1 T
ifs 56, SET/TAF-1p4 F 2R, M TAF-Ipfedt
DNASI ] Yot T SRR 1 Y AR AR R 0%
PESS U 5 T TAF-To, $&/RSET/TAF-1BIEA AT
RERYFEAG SETH I I B A 24 AE . BRI AT
FE G SET/TAF-IBE Y ¥ il shRN AT 413k 25
PR SETHE R 5 AH IG5 A R IR R AR

EEREH ) EE R FRATIL T T 4% shRNAJF
B, MIEE T 44N FE AL OB, 43X 2 5 4 TORL 4 il
B N HE A KB G C-823 f1ISGC-7901 (45 4
KIBIR)E, K e 5 0I0TEE Y 20%, Western
blotiZk 50 i F 41 TR FE L DR R A%, S
45 R W 7RshRNA-2, 335 HAT L m 8%, 4y
% 5] 79%H190%, 11jshRNA-1%] 4035k K 5 40161
YEF, shRN A4 I PR SR G, PRIk
PRI [ ShRNA-3 BT 5 S8 5T, hydk—
A FUSETAE 98 A2 R 8 vh i VE F DA 2R e
(53§07 BE T A
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