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[# =] HHY: ¥ LNCaP 4ijfi PSMA B[ shRNA H R RAEM, HiTH X LNCaP 40 i PSMA EH
RIEMTRER . Aik: 4% PSMA mRNA FBAIETHE AL 3 X455 shRNA B F BRSE, 1B KB NS, A
A7 BomH | #1 Hind N EEYIHL &5 1Y pSilencer 2. 1 — U6 — neo RBERBER, WIS R WP LE . RSN
T EL RS A LNCaP 41, G418 fif /5 RT — PCR, Western blotting U/ KX PSMA EF TR ER , L
WLNCaP4B AR M1 T R, G550 . SV RWIF4EE , I3 shRNA B RiAE & p - shRNA1,2,3 ¥ 3
LNCaP JZ , T4 s PSMA mRNA 235304224351 % 33. 15% .9. 26% .41. 97% , Western blotting %55 B 7% % PSMA &
B A RSB 26. 26% 6. 47% 40. 69% . EFEMHIBERT K p - shRNA3 HHTIRIMMER RBR A LR,
EB TSR LNCaP gHRR 3R, HRMHMRERERAK, &it: RIMET A PSMA EE M RNAI HE
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[ABSTRACT] AIM: To study the blocking effect of shRNA on the expression of PSMA gene in LNCaP cell line
by using shRNA eukaryotic expression vector. METHODS: Three pairs of DNA templates coding shRNA, synthesized
against PSMA and cloned into the vector pSilencer 2.1 — U6 —neo, which was named pSilencer 2. 1 — U6 — neo — shRNA
were identified by restriction endonuclease digestion analysis and DNA sequencing. LNCaP cells were then transfected with
these three pSilencer 2. 1 — U6 — neo — shRNAs and the negative control pSilencer 2. 1 — U6 —neo — NC. After G418 selec-
tion, the cells were selected and the interfering effect was detected by RT — PCR and Western blotting. The biological be-
haviours of the transfected LNCaP cells were also tested. RESULTS: Restriction endonuclease digestion analysis and DNA
sequencing results all showed that the 3 target segments were cloned into pSilencer 2. 1 — U6 — neo vector respectively. Af-
ter transfected into LNCaP cells, the inhibitory ratio of PSMA mRNA was 33. 15% , 9.26% and 41. 97% respectively, and
that of PSMA protein was 26. 26% , 6. 47% , 40. 69% respectively. The p — shRNA3 was chosen to test the cell growth and
its invasive power in vitro. The results showed that after interfering, the invasiveness of LNCaP cells were enhanced. CON-
CLUSION: The vector — based shRNA on PSMA gene effectively knocks down the PSMA gene expression. The successful
construction of PSMA shRNA makes it possible for further study of the interaction between PSMA and prostate cancer.

[KEY WORDS] Prostatic neoplasms; Prostate — specific membrane antigen; RNA interference

[KrAEE#A] 2007 - 07 - 12 [fZEE#3] 2008 -01 —29
* [ BEWHE ] BR AAPEESFHT H (No.30772503) ;A4 B AR ESE S F BT H (No. 021907)
ATEIRAEFE Tel: 020 —87333300; E — mail ; urology@ vip. 163. com



- 1878 -

B B 9 4 7 BE BT IR ( prostate — specific mem-
brane antigen, PSMA ) & — F 5 31 B b 52 40 i i€ |
K BEEZMEYEEENERR, BHAEARR
BRI 5 B4 R etk RO B R Sk, B H B R
BONRE R EYIEARE Y X2 W BT RIS TERL A,
ZREMREY . A% PSMA BT RE R
H5HIF BRI &R & R B A M =2 H B ars) iR e
SRR S 22—, RNA T3 ( RNA interference,
RNAi ) B HCRE R 20 5 417 A ZE R TURR SO , T 2%
KBt ERE SRR T BB IT A BT B, A
i3 B R O LA R B P S R R
R TR 5T, B R7E PSMA BF5E#4 5L A
WAMREER HIE . AB5E I % R X5 81 51 AR
LNCaP 4 ffitk PSMA EEJH =4 45 R U8R, o W
UG A K RIBRR I S 4 MutT A=A,
B7E T % PSMA B4 Y%= B8 S HAE w5 B K 2R
RIEFRER, M IREREF) IS &R R A3
R B o

# #® W F &

E. coli A LI =R, shRNA Fik K pSilencer
2.1 -U6 —neo ) H Ambion A,
1.2 F&3H T4 EEER. Hindll .EcoR T R4
BRRA IR okl 52 & B TaKaRa 4 7], Li-
pofectamine2000 5| & W H Invitrogen 2 &) , £ 4E 5
%7K H (fibronecin, Fn) 4 B Sigma , Matrigel 5 § BD,
Transwell F28/NZE ) B Corning, B — actin 3L A B
il B RDUE LAY TRARA R, AP fRidE45
RIGCIHM B R REEYEARFTRITELA,
PSMA BHL AR H Abcam,
2 Fik
2.1 PSMA A B-F#hri &eyikit

¥ F Ambion /A E] i) siRNA Target Finder 7E£815%
W M % T §RNA B & 3 ( hup://
www. ambion. com/techlib/mist/siRNA finder. html ),
345 3 & shRNA TH AT B (R 1), RIFRHIAL AN
BamH 1, F 5 B8 £ 25 % Hind 11, Loop F 51 %
TTCAAGAGA, #%H8 BamH 1 + Sense + Loop + Anti-
sense + & IME 5 + Hind M % 8, W 73 2 RIR A H]

1 #H Ao
L1 Zpesk BHRA A% LNCaP HME. KRG H
&1 3t PSMA i shRNA B E B FF 5
Tab 1 Nucleotide sequences of the PSMA — targeting shRNA
shRNA Position in PSMA
Nucleotide sequences G+C(%)
duplex gene coding sequence
shRNAL " - GATCCGTTGCCAGATATGGGAAAGTTTCAAGAGAACTTTCCCATATCTGGCAATITTTTGGAAA -3’ 38.1% 869bp - 889bp

" — AGCTTTTCCAAAAAATTGCCAGATATGGGAAAGTTCTCTTGAAACTTTCCCATATCTGGCAACG -3'

52.4% 1589 bp ~1 609 bp

" — AGCTTTTCCAAAAAAGAGCGTGGCGTGGCTTATATCTCTTGAAATAAGCCACGCCACGCTCG -3’

shRNA3

5
5

shRNA2 5" - GATCCGAGCGTGGCGTGGCTTATATTCAAGAGATATAAGCCACGCCACGCTCTTTTTTGGAAA -3’
5
5" - GATCCGTTCAGTGAGAGACTCCAGTTCAAGAGACTGGAGTCTCTCACTGAACTTTTITGGAAA -3’
5

47.6% 2194 bp -2 214 bp

" - AGCTTTTCCAAAAAAGTTCAGTGAGAGACTCCAGTCTCTTGAACTGGAGTCTCTCACTGAACG -3’

2.2 pSilencer 2. 1 —U6 — neo/shRNA #kei k5
£ B BRI DNA 8 H FREE 7 7 FB X
ZWWITERE R L o/ L, HHIEXERH
BREEFI I SCEER T IREE IR K, TP UM SE DNA, F T4
DNA Ligase ¥$#iB k7= 4 5 24 4k pSilencer 2. 1 - U6
- neo A ER , HHUABRZSHME,37 CHARE
g, PR PH P T, Jh 4R ki, M EcoR 1 1 Hind I
W) 4 € . BV E IER B sa e I , BRPAERT JR p
- NC il &R,

2.3 % 7824 FLARPIIEE 2. 0 x 10%cells/well $
i LNCaP 40 fd, 25 2 d %% 3% 25 20 Jo s K B 1 %o B s
%I p - NC, #/E B Lipofectamine2000 1i4.8f 4 3
170 ¥YLJE 48h # & G418 Wy BB F A BEF
14 d J5%5 0 R4 40 i 2 3P R BE, 4R 3 o7 FH A

YL R SRR YR A Y, 3RAT 4 BRI L SR
H) LNCaP 41 U3 € o

2.4 RT -PCR #%#| PSMA # % ix $EBZIE S
RNA 335 % B, cDNA, FAFI | YBIERERSE
s T, IE X 4% 5' — GTTTTCCCAGTCACGAC -
3", A X4% 5" - GAGTTAGCTCACTCATTAGGC -3’ ,
SRIGLAME A AR Y 3 PSMA K P92 %t BR B - actin,
PSMA 5| #1731 2 B 2, IE 4% 5’ - TACCACATT-
TAGCAGGAACAGAAC -3’ , K X455 — AACCATCT-
GGATAGGACTTCACC - 3', ¥ 36K i %y 498bp, B -
actin B| #5432, IF 4% 5’ — GCATGGAGTC-
CTGTGGCATCC - 3', )R X 4% 5' - CATTTGCGGTG-
GACGATGGAC -3’ ¥ 36K B % 318 bp, KN &&HF:
94 CHiZEM: 5 min, 94 CHE 40 5,55 CiB Kk 40 s,



72 CIHEM 45 5, 3L 32 AMEFF,72 CEEMH 3 min, B
PCR P*¥T 1. 5% BRNREEERE UK
2.5 Western blotting Z{fE4M, IRBLREH, L5
SOCEEXEHHETER, 10%PAGE Ik, 5,
HHAL,L1:1000 A 155, DH/ER, B%, €%
2.6 ZmipAKwus WEXNEA KK ERS
MM, 8. B 1.5 x 10*cells/well 20 f i fp T
24 fLEEFMR P, 37 C5%CO, FHTHEFHFS d, &
REFEVLERE 3 FLA0 B v+ 55005 40 MO 4 ( &5 W 0
&), ehl AR L,
2.7 mpatkoMz & k% 7E PVPF ESMNE R Fi-
bronectin X\, i P4 10 & Matrigel, & FL i1 A& BSA
A TCIMIE 3 77 5,37 C .30 min, T HBRARW A, 24
AIEFRAIMAS BSA BG4 ML7E RPMI - 1640 3%
FrEE, R EA KR I, THE K IR
F| Transwell ZAfEIEFR/NEH,37 C 5% CO, £H4F
JEE 4 do IEEAPEEERRE, 400 FBHET
T LUREZR40 MR 40 B k2R 7 e 40 L 19 12
FAeS ., RFEEH(%) = LHiH/MHRH x100%
3 GritFaE

FIFS SPSS11. 5 G v+ 8k 40 % $ 4l #E4T 7 #
FABRERGTESM.

& xR

1 pSilencer 2, 1 — U6 — neo/shRNA F#is2 EcoR 1
#n Hind I N ER VI HIBEY) L E 4R

HER B BR/NL A 396 bp, 5EATHEAR
HR-FNE L,

2000 bp

1000 bp
750 bp

500 bp

250 bp
100 bp

M 1 2 3 4

Fig 1 Restriction enzyme assay of recombinant plasmid
pSilencer 2. 1 — U6 — neo/shRNA digested by EcoR 1
and Hindlll. M; marker; Lane 1:p — shRNA1; Lane
2.p —shRNA2;Lane 3 :p —shRNA3; Lane 4 :p - NC.
B 1 pSilencer 2.1 — U6 — neo/shRNA [ $ii & EcoR 1 1

Hind I Y B8]
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2 MF4R

B E ERNEERNF, MFERYS
HE P54 E , R BFRik shRNA (¥ DNA EREEC &
BIUHEARKWIERIN . B ENEHBRIES
A4 N p —shRNA1 ., p - shRNA2 .p —shRNA3,
3 RERLAMANETE

B 700 mg/L i) G418 #4748, 4
14 dJ5 , BAHE X BR 40 B 2 B0 e AR B, O 16 1 B G418
B, ¥ KEFE, B RS DNA, P3|
Y47 PCR SN, 33 AH B Y E B 4578 , 49 546bp
(E2),IERZBREC BN ERAGRA, KR
A FH MR G40 M AT 2 400 mg/L G418 SR B4k 5E
BIR, SEEE AR Mt 57 B 4H shRNA 3%
RER R LNCaP 4Hff,

2000 bp

1 000 bp
750 bp

500 bp

250 bp

100 bp

M 1 2 3 4 5

Fig2 The PCR results using sequencing primer. M: marker;
Lane 1:p — shRNA1l; Lane 2:p — shRNA2; Lane 3:
p — shRNA3; Lane 4:p —NC; Lane 5;LNCaP.

B2 S| Er= YR ikE

4 shRNA 3f PSMA #J%i4ER

¥ RT - PCR K Western blotting 45 5 Image
Pro Plus 3R{F#EAT IR BE T4 (&1 3.4) o AR IR E
5WZ B - actin £ KE HEFRRA mRNA B xR
K&, HAH 1 - (&4 p-siRNA 5 p - NC 4§ mRNA
B FIA B R ILE) , BP AT A5 B AR B3 2R, |
EZK PR BT SR, AR S5 R
%1,p - shRNAL,2,3 3t LNCaP J5, %f 40 i mRNA
FERE W B AE RN F, A 2R 55 0 33.15% |
9.26% 41.97% , Western blotting 2532 & 75 % PSMA
EHRZ MG RS H N 26.26%. 6.47% .
40.69% . T BA MR p - NC B9 GIER A 2,
mRNA J & H 3K 5 80 %l & 4 51 4 10.10% .
7.97% ,
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2000 bp

1000 bp
750 bp

500 bp PSMA(498 bp)

—actin(318 b
250 bp B-actin( P)

100 bp

M 1 2 3 4 5
Fig3 RT - PCR analysis of PSMA mRNA. M: marker; Lane
1:p —shRNA1 ; Lane 2; p — shRNA2;Lane 3: p — shR-
NA3; Lane 4: LNCaP;Lane 5: p — NC.
El3 RT -PCR #Jl] PSMA mRNA g5k

PSMA  — e . e s |00 KD

1 2 3 4 5
Fig4 Western blotting analysis of PSMA protein. Lanel :p —
shRNA1; Lane2:p — shRNA2 ;Lane3:p — shRNA3.
El4 Western blotting #&ill PSMA EHQRiX

5 XAREWFET AR
WATLEREA I ZRBFAY p — shRNA3 A4
AP et TR
5.1 ZiMiAREHERES R BN, SR G LNCaP 4ifE
FHELEL, p - NC A4 RBEUAHE, 2R ILBE
(P>0.05), B4R p - shRNA3 4 iR 4w s: KA A7
IR, {BR5 p - NC HEZF BB (P >0.05),
WE S,

8 @ p-siRNA3
. —— LNCap
Z6l —A—pNC
X
5
R
=
=
0 1 1 1 1 1 J
1 2 3 4 5 6

Time (d)
Fig5 The cell growth curve.
BS ARERKHE

5.2 fMIIMRIE S LI R U, YL p - shR-
NA3 ff) LNCaP 4 ffa FL 27 BEE 40 B 550 HA 8 355 T BA P R
4 p-NC,2FB#E(P<0.01),1 p - NC BARFH
LNCaP ZifiH Rl = 5 LB % (P > 0.05), WA 6,
p — shRNA3ZH R385 %0 220. 3% ,

L
e}
E20
=
:]5'
o
010_
5}
0 I

LNCap p-NC p-shRNA3

Fig 6 Invasion of LNCaP cells transfected with p — shRNAs
in vitro. A;The LNCaP cells were stained by Wright —
Gimsa ( A1; LNCaP ; A2:p - NC ; A3:p - shRNA3
( x400) ; B:the number of invading cells.

M6 MEEMERN

Wi

7E RNAL 1, T A BBk i 2 2% R B RNAi 5
I RUW B LB 35T . PSMA B —FPH 750 PR ERR
ZHAE I BSR4 3 M I X,
B MR, HEANX R R 5%
FEAZRA FA TR« BERRS , PSMA REE
WMS54Ep R - EEFAE— €N FERE,
EEFJABEP RSB RE, NERIERT
B4R B B M E R RS XHER THIAE RN AR
P, AR B L7 PR R IR 2 AT B
FA b, #3248 Elbashir B9 siRNA $63HREMT, 85+
3 4 19nt Y shRNA, H GC 85 38.1% .52. 4% .,
47.6% , 53 H i F PSMA cDNA %1 869 bp.1 589
bp.2 194 bp &b, X 26f 5 % PSMA K H B #3554k
RE, HAABRENERE. BRITHW 3 &
shRNA F BRI B FA B IK pSilencer2. 1 - U6,
IR R 3 S 2 A e LNCaP 4Rk, 4 RT



- PCR % Western blotting % & 7F mRNA F1%& H 7K F
WHEARFRRBEMMEER, RT -PCR &R 8K,
p —shR NA1.2.3 %} PSMA mRNA =535 2514
33.15% .9.26% .41.97% ,Western blotting 45 3 & 7~
% PSMA & [ 3K 5 B 3 il 2 5 31k 26.26% |
6.47% \40.69% ., UL TR T SHEEEL
PR R R AT, BAETHRMBENRE
HYRAMANEN, NSRBI REHE T LEN
YRR

SBSE PSMA FERGS Bises 4 FE I A W2 3

B, RATLLABTF A LNCaP 40tk MR R | BT
MR RB B p - shRNA3 A0 S REATHR S 40 AT
R, HRER, FATHEM)T, LNCaP 411
AR, B2 5k B Y LNCaP 40 i 45 L 3%,
p — shRNA3ZH i B 88 40 i A K B L B4 32 2 o
X UiHA T3 PSMA % LNCaP 4R fRSME K AR
Ko HEREHLES, YT B LNCaP 411
RES MR, W HS5HKFEY: LNCaP IHHE e, p -
NC A4 ERK KBRENBHANE, ZRILDFE
(P > 0.05),7fi p — shRNA3 £ 9 oo 4 a2 K (B 22
HELHB, ZREBE(P < 0.05), BEEHEHN
220.3% , HTRIM:NTHR p — NC 415K 5E 4t LNCaP
MR 2 53 A HE B, X RE R T LA HERR T3
HREHTHPEAIMNEEN YRS EAIERERET
oA, AR 2R R B TRENRR
HFIRA BEIEIREN. &k, PSMA Fik %M
J& ,LNCaP 4l i {238 71 S 3455 , $2 75 PSMA ] 6EB7E
B3 B i R 28 R 1A e A1 VR o

HATHEST & B PSMA 5513 B i B R B A7
FE—E WA K, ABA BT PSMA 7E 55 iR 98 19 1R
EHBEAFIENEENH TN ERREEER
Yo ARBFFEH IS5 5 BN, PSMA 1 B B 1416
FIERENER, X5 HRMEE/EEMBIRE R
EAFRF, PSMA HA HBE/K %8 (FOLHL ) fA &
BER KA IT( GCPID) W ApEEIE 1" , A B SE R AR
fi AR PSMA B4 55 B 488 40 Makk PC -3 MR
0 AT A7 A5 BRAE T 5k 25 B8 IR 75 4 9 PSMA
KA Y PC - 3, Xt 41 MR 28 ) ok = 0 il 4
M BTSSR 4 4 PSMA T BB 4 BT 51 AR
A REZRER, B EA T RES PSMA 193R iKER
AR, RE PSMA 7ERIF] IR 1R A & H A
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EHUH A TR — 2, BRAT RS RN
BHRARIBPIIT PSMA 12 BEBERE — &2 B9 SLhw S At
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