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Abstract

AIM: To silence the expression of transforming growth
factor-B, (TGF-B,) gene in human gastric cancer cell
line SGC-7901 and peritoneal mesothelial cells using
vector based RNA interference (RNAI) technique.

METHODS: A vector, which was used to transcribe
functional short interfering RNA (siRNA), was construc-
ted, and 62 mer oligonucleotide fragment was inserted
into the downstream of the hU6 promoter. Mesothelial
cells were isolated from human omenta by trypsin-
EDTA disaggregation, and identified by morphology
and streptomyces anti-biotin protein-peroxidase meth-
od. The plasmids containing TGF-p, target sequences
were transfected into the two kinds of cells menti-oned
above, and then the expression level of TGF-B, was

detected by semiquantitive RT-PCR and Western blot
technique.

RESULTS: Electrophoresis and DNA sequencing con-
firmed that the TGF-B,-specific SiRNA was synthesized
and cloned into the expression vector pcPUR B iCassette
successfully. Immunohistochemistry showed positive
staining for cytokeratin and vimentin, but negative
staining for leukocyte common antigen and factor
Vlll-related antigen in cultured mesothelial cells. As
compared with their respective untreated group, the
TGF-B, MRNA and protein expression in the two kinds of
transfected cells were remarkably decreased, especially
TGF-B, protein. TGF-p, protein was reduced by a perce-
nt of 65.8% and 61.8% in human gastric cancer cell line
SGC-7901 and mesothelial cells, respectively.

CONCLUSION: TGF-B, expression can be notably inh-
ibited in human gastric cancer cell line SGC-7901 and
peritoneal mesothelial cells using plasmid-based TGF-
B,-RNAI technique.
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LR bk, DNAM FIEE AR ISIRNAKLE A7) E
5t e A A L EAPCPUR P iCassette# 4Rk, %% 2040
CLER ML K e &G, DR R G R Fa b,
B 2 fe 2k B 40 R (CD45), # VIR -FAa%4ua it 5
BB RALFRLA AR, AR Ln BT GF-B,-SiIRNAZ K214
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Ak KR 1 (transforming growth factor) X H: 2 RE ()
ZREVEM 32 22 1053, TGF-Bynl 1 1 83 4i A 1)
R BtE o3 7 2k, R AA G 40 B 1, gk i g
EERSE, S MR e RE DY, W, TGF-B,
ANASCHR 5 4 M 5 Jo £ 5 s, AT 8 i A 5 B
(T BR AR, o 41 i Ah e T 1 Lo IR AT, 7 BB 2T 4 A
(1) 3 ek R T AR AL T e B R R
F1R) e e 240 M R P 0 B A A A I 45 . RNA
FTHL(RNA interference, RNAI)/Z H XU #ERNA(double-
stranded RNA, DsRNA) % 5 5 2 [AIJR I mMRNAFE SR, A
M5 1 2 e 55 Jm 55 R U BR ML (post-transcriptional gene
silencing, PTGS). H 7 st 1 B Dhae fifes 5 1%
W RYE LR A E G R IBIETT, A7 0] e A 4% )
SRR, 2 5 X 8 B A BT R e
YR P s Dh etk siRN AR B0, R LA T 141
N 9 4 AR S G C-790 1 A ARG H) J 41 T G F-B, 114
ik, A BRI B aR 0T 77 24 8 S,

1 MRATSA

1.1 A8 &AL IpcPUR B iCassette#d; 14, Takara DNA
Ligation Kit, EndoFree® Plasmid MAXI Kit, £ coli
DH5¢. Competent Cells, PCR5 |4, RT-PCRiR ! &l
F-H A Takara’x . Trizol, FCS, RPMI-164014F-Gibco
A ). RHE-Sofasthe PR A Gk I T TR 52w,
TGF-B, APt N £ s &b Santa Cruz /A ). Hdi i ff
HEPUE, FLBIEEATUA, PLEANCDASHUE, P58
VITEE] -7 FH SR 0 S B A D) 48 P 2w N8 s 4 i
PRSG C-7901 Hh H [l B BL K 2 41 M A ) it 2 S ik, HiX

FEIIT-R R0 AR R R JiE, K /N6 cmX 6 cm,
PR AL TC P SRR, TR L R 412L. PBSYESL
WG B T2 olLJBEE FR-EDTAM AL, 37 CIRAH T
H10 min, BHKMEE T5%200 mL/LAG - M3 1)
RPMI-164055 753, FIWE I AT15 min, WIpks
FRWHAAEL o/LWI 25 em?B5 33l 37°C,
50 mL/L COJGF M i 7%, 6 hiG R K ISR E T
P g/LI IR HI25 emi R b 4k s gE. DL
JiRE3 d¥RLIREE IR, KNZY5-7 drf (B4R, L2248, 4
MUAT o e AU 22 et S 58 . e A Sk 2 Ytk
MSPE, AT ANMEA, BTABEES, Bt A4
CD45, HUVIIEE AP R PR difb B a. 552, 340
AR TR WA K I SS9 A ke P T iz 44 b 7 £
W EE T A4 B R, KL124 hic i hiEE, 228
P, DGR, DR A KRS 22 AT, USRS
SRRSO, Sz b S e 4l i A B 1, B R a PR
FHE, F140 H1CDA45, SEVITEE 748 &t Js 9144

12 Fik

1.2.1 TGF-B,#9siRNAK A H AR ME R TGF-B. 1
FEIN 4, 1#FsiRNA Design Support Systemi¢it
AIE M HE T 55'-GCAGAGTACACACAGCATA-3,
NCBI GenBankiZ it IBLASTHAE, Xf KE £ HI# 51
HEAT RIS 20K, RS i RIN AR S 0 40 ) G A 35 R 1
W IR AT RE. A g i R 45 FSIRNATKIE LiE(5'-CA
CCGCAGAGTACACACAGCATATAGTGTGCTGTC
CTATATGCTGTGTGTACTCTGCTTTTT-3)A1Jx X 4
(5-GCATAAAAAGCAGAGTACACACAGCATATAG
GACAGCACACTATATGTCGTGTGTACTCTGT-3),
1B ROCEEY) 62 merf SRR B, Bk, TR
MEEDNA. W ARR: BUE. S (R 44100 mg
/L)5.0 pL; 4fF: 99°C 2 min, 72°C 90 min, 2218 %
WHI30°C, 4°CLAE. B AP HAH,OM B 2045, HX
1 pLidkAT40 g/LBRRFEREIRHLIK. i TakaRa DNA
Ligation Kitf#jSolution I, ¥ H i /7 Bt 5pcPUR B
iCassetteZ (A1 4z )5, M1k B E. coli DH50 Competent
Cellstt, WAi-PAUG, 37°CIl A G F%. KW BhikRH
PR VAR B, B IUTORL S BEAT I, 45 AT A K.
PP R M, 9%, 1 EndoFree® Plasmid
MAXI Kit, BT L4 N TR R R ORI 11100 pL
Endotoxin-free TE bufferse /%, Il pL#RE1065
Joi, W1 pLEEAT10 g/ LB ARH el rE k. AR SE 56 [R] I
WitG : C: A TRHFENA D518 2[RRI P51
5-GACTAGGTAGCCAAACCAA-3"} I TEXF 4, 4
BLASTHAFHEBR AR 7 4 ) L A 3 PR R B 1) T g,
W ERAR R R AR e e B ISIRN AR IA 4
PR B TGR-ByARE etk RIS H AL g = .
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BspMI sense loop antisense  RNA _Pollll 1 min, fEH30/K. PCR/™WIFELS g/ LBkl e fie o

Terminate
5" /CACC GCAGAGTACACACAGCATATA GTGTGCTGTCC TATATGCTGTGTGTACTCTGC -3

3'-CGTCTCATGTGTGTCGTATAT CACACGACAGG ATATACGACACACATGAGACG AAAAA TACG-5'
> - BspMI

BspMI
BspMl1
/gvﬂ.o early promotor

hU6 Promotor4*
:./ b

| Puromycin
pcPURUG B icassette -
(3,814 bp)

Poly(A) sign

Amp"

1.2.2 AN B Ak SGC-7901 Fo A Kk 18] & 20 it 2w
R i g FEOLETL d, Rk AR N g 4 PR Ak
SGC-790LHI A G [ 5z 40 Jifd 43 531 LA4 X 10°16 X 10°
ANFLEERR T 6FLAR b, B2 1 40 Mu fil 75 1A 60% A A
HEATHE Y. 56 o044 (L)X B 4]: It ARPMI-1640%%
FEWi200 pL; (2)TGF-B-siRNAKIAFAKLL: 2 gl
SePE R A4 pL Sofastht Yeikifl = &4, Mk a4
FH200 pl; Q)RR ek i BERIBBARA: 2 nolkEts
PETORL Je4 pL Sofastfs ikl &4, FRe a4
200 pL; (4)7 AEUAA: N4 uL Sofastit Bl A
196 uL RPMI-164085 7%, HAREAF D B2 i W 1544
1T, TR E72 hp 392, PBSHE2ik, A Trizol
PR S0 41 40 M ) M RINA. 5236 25 1B 423 7] i Y
HEAT, K UTE FIRNAAT T 3, F CRNaseys 4
FIACK RNAYE R, 7£260-280 nmill o BEAME, Hsk
AuolArg=2.0, i HIRNAS &, I H A cDNA, &
MWAKZ: 30°C 10 min, 45°C 30 min, 99°C 5 min, 99°C
5 min. NTGF-B,514) [ A IE R ¥ 55 894N i L TT 46y
5-CAACAATTCCTGGCGATACCTCA-3, RFii5I¥IM
FERP AL 2794 3E HF 4f, 5'-ATCCACTTCCAGCCG
AGGTCCTT-3, #" #i K )& 4386 bp. < (A p-actin)
S 19 k5 -AAATCGTGCGTGACATTAA-3, R
51#)5-CTCGTCATACTCCTGCTTG-3, ¥4 Fr Bt K
J¥ 4381 bp. JeNifAZ: 94°C 3 min, 57.5°C 30 s, 72°C

FLVK (VKA : DYY-IIT 33ARY), T 3l FL bk IR 1%
I3 Mt 245 (Chemi Imager 5500, AlPha InnCh, USA) F ji%
&, FluorChen V.2.0 R Gt RAEY 1Y 4ty LSO EA
B, 154 HUK A IR EEFR bR, BAB-actinzh PSR, Jf
PAB-actinik 55 il7 (Mo B A brift, R FH % 47 AH 5 A1
WV B-actin A{H 1 ELAEAE A FRAR AT LU, TR I3IX.
HYLT2 hfg, B RS Abani, PBSHYE20K, Tingi i
Z41#W(50 mmol/L Tris « Cl, 1 mmol/L EDTA, 20 g/L
SDS, 5 mmol/L DTT, 10 mmol/L PMSF)Z4fi#, 8 rf
14, Bradford 720 e 40 M a IR EE . 4H M d I RE L T
100°C /K5 min. H4 & 4140 R i 1) 8 1 B T 4 —
HA, %20 uL FEUE{TSDS-PAGE, itk e )q, ¥
Bk P R 1 B 22 PVDFIE L, PVDFRE LA 2% i i
TR TTBS = E 12 h, INTGF-B, % s PiiR(TAE
WREL 2 200), 4°CHEA ISR, Wi —Pi(l 1 2000)=
HEIFE2 h, ECLIAFNI T = B i, T Al ik
%A% 5 BT % 48 (Chemi Imager 5500, AlPha InnCh, USA)
N if%, FluorChen V.2.0 R G0 KAEY 1 4617 I 38 5l %
FEAH, 1E A 4500 IR BE AR bR, I 31K

Bt B AT SRIISPSS 1158 ) & Sz i K dhs 1k
e v

2 BR
2.1 TGF-B,#9siRNAK A Ba M 1B ™)+ HIdH,0

M 1 2 3
1 SBNFYIRISFERREBIRE. M: 20 bp DNA Ladder Marker; 1: %
TR FEERITGF-B, siRNARJIE k. _FIH—5%1 i senseMlantisenseTE L
HY R MG 20 YRil ok JLEFITGE—B, siRNATIIE . 2 SRR K F=1; 3:
WP IR e i BEE L R SRR K. R — 2% MR O™
W), FHNARGE G BOUEEIIE . .

A GAAACACCGCAGAGTACACACAGCATATAGTIGTGCTGTC CTAT ATGCTGTGT GTACTCTGCTTTTTATGCA
20 30 40 50 60 70 80 90

B

2 DNAMUSBE. A: TGF—B,AUsiRNAZRE{A B: SRRy BRI g kA,
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23130

4361

2322
2027

125

3 RiERSENRAIRERRERBRE. M: A-HindlIDNA
Marker; 1: TGF—p,HUsiRNAZFRE(A; 2 [AM IR A, oL N
HIFEIE B A ORI 8/, Mok Bk 4 .

Fike201%, Bl pLiE4740 o/ LB e bt vk, ok
150 V(J&11). BEPRT ek S5 5 e siRN AL PR3 41 1F
iy, T CUERf O N2 AL FIpcPUR B iCassette 3 {4 71,
FRLAE 5 23K (1812). FaR BN ) Ja A BT 45,
FPIANFE RN TR 2100 puL Endotoxin-free TE buffer
RO R, WL uLFREL0M% )5, FFENL pLik{T10 g/L
TR IR B I vk (13).

2.2 TGF-B, mRNAf & & F ik og T AL N B 40 fu bk
SGC-790L K [11] Kz 41 Jfd i) N 2 i B-acting) 14 7 4),
Y7381 bpih HEUAE R 457 (64 AB). {41 it 1 5 Ak
A 2 (R4t se FERE AR IR, N H e 4l i kS G C-7901
AN BR8] 2 4l T GF-Bo 4 34 7= 4, ¥1£386 bpkib
HIRIE R 471 (K14 CD). & ER I Wom A B 9 40 i bk
SGC-7901LFH 5 |] 2 40 Jf 1) 22125 kulf) =4, N'B
i 40 AR S G C-T90 LA I W) i 40 L 1) T G F-B,-siRNA
FARBARA TN FA RATAH AL, TGF-B, mRNAFIE
BN e SR oy S A L B W 5 S O
WA, 4393 T B#65.8%1161.8% ([X14 EF).

3 1ie
AR EEEE RN R, REMEEERERE AL W,
S 8 LU [ AR K A AL R P R A, 2 g
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C 1500

T EEE AT PR NG A% S R k10 o e 4 i A 1
BRIE HA BAN A - E . TGF-p2 M2 ke
AR R, v e R I R A v T I A
& TGF-B A fda] Bz 4 A2, LT 4Edk; TGF-B,
AR e A M R AA ) R P 2> T IC D44k I 2 41
) M A 9 2 4 L e A R DI AT A8 R A T Y Y
i 28 90 400 R A B i A 2 il A BRI SN o 4
KRS G C-7901 J J5U A% 7 19 N J Mo 1) 2 40 B 1) A4
TGF-B,#&1A. RNAIF AR T A —B 5 WYL [H]
JEIIdSRNAFE A, v LLE R, R S B A3 QR A
MIMRNA, i1 41 i 22 B H R s 5 DR Bl 2k g 2 70
Spankuch-Schmitt er a/®/E LR AN R, 18 S
Mo ZR, 2 s A R AR A A0 b AT T BT IRNA
TPss, WS E0 9 A0 A 5 B kb, PR T
TN, T L A Y SN S TR N ATEAE S DATUER 4 Hr
IS TR, A P 328 80 0 R 2 G s RN 45 ), PRt
BRI T BR N M, A H B AR N S RIRNATHIR
Yo v I R R AES, %1k, AT AN 9 41
R J6RT) g 0 3K —Sxof A A FH ) 40 A Sy A 500
%, UTGF-BEE N2+, dl it A AT A 2 Re /e 40
JH P 2 Si HE D RE PR SIRNAT B AA, FRIT IR TGR-B, 3R
KR, A5 N HsiRNA Design Support System,
T2 T Elbashir et a4 5y, X Horb i AR
(1119 mer H ¥ K7 41 (1 3 B4 B LA R ) siRNA
FPAN I BE BT R 204N B3 (Target 19Nk +Over-
hang 2N 2% ) Bk A 38 GCHy & A 50% A Aq I fe
W GY%+C% 2l KA AE B R ME, W, e
Yo, 9 Hoi T IEAE62 merddi A Borb 5 m) HoAb
HEZ, AT R 23 5% W LA 40 N e s G0 AR G 5 X I
(coding region: CR) N #EAT B i, H 4 17 3 T4 s
RIF R 45 S AL &, VAR AR UG % 65 1 5 1150-100 il 5k

1000
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25 ku n— —

1 2 3 4

4 TGF- B ZEBRMRNANIRIE. A: HREAAMISGC—7901 p—actinl HEF4; B: HERSIAI 4RIt —actind/ BEF~#); C: BIR4AISGC—7901 TGF-p,
mRNAYHER=47; D: B0 R A TGE—B, mRINAY HEF=4p; B: BBBATIISGC—7901 TGE—P, & FHEMC=1; F: MM 400 TGE—B, & FEL=4; 1:
SHIRA; 2: TGF—P,—siRNAFIRE AR, 30 ARSI P BEsiRNAFIR B, 4: 28 FUd{Asi.
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JEHEAT ¥ 4 FPol 11T Promoteridi 47 4 s 15, il |
AN EE P T ERA R L 45 (RO TTTTERAAAA) I, H
e NS &l Ik, B AR T sk A %
BEEE R 1) e HIASIE T8 FPoll 11T Promoter (1) 3615 %
e, HATGECIHANIRIEE L Lk g5 (B GGGG
B(CCCC), A ARLE ), e lf A EEATH] .
RV e MR 0P 51, AN T R A 2 R A
A R PESIRNARF A, 451X B XUEEDNATK) it
PR B2 )5, TERNARGREITAEH T,
DL EE A A, MRS AR AT ST TT IR G 5%, sk RN A
BT BARSCFH, SIS R R, s
BT EERNA. F BS HUIN T 54 I ms mg, RNA%;
S B IX AT BN k4 2. i A S RN AT L
KRG, TR B2 58 IR R e, 12K
BT RAREISIRNA, HIAF T XEERNATE ZRNAI.
A RMSIRN AU 20 % H R, (14519 bp
(R RV 7 41). 38 3k L B ORI E SE 5 i TFISTRNA
SED 40 IEAf, JF CHERR e BE ApcPUR B iCassetteZ
P, FraEEsk. fea i e N e 41 bk S G C-7901 1
NG TE) Sz 4l B B 4T T4k, RT-PCRAIWesternss (4 E[)
54 B IR T GF-By-si RN AR A& 1] DL 25 57 1k b 7
SN IR S S N ) W w1 i I YR i
TGF-B, R IE, Xt 4 4 J5 1 g IR 7% (1) BT v 97
PR T I S R AR A

10
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