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Construction and identification of recombinant lentiviral vectors for rat
TGF-31 shRNA interference

ZHAO Yan-po',JIA Chun-song’
(1. Department of Neurology,Mentougou District Hospital , Betjing 102300 ;2. Department of Urology , Xuanwu Hospital , Capital Medical
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[ Abstract] Objective:To construct the recombinant lentiviral vector for rat TGF-B1 shRNA interference and to detect the ex-
pression of TGF-B1 at mRNA and protein level when the packaged lentivirus infected the rat primary detrusor cells. Methods:3 pairs of
rat TGF-B1 shRNA were designed and synthetized, then ligated to the lentivirus vector (pHBLV ) with fluorescent tags and resistance
gene. These recombinant lentivirus plasmids were transformed into the competent cells E. coli DH5a. The positive clones were verified
by DNA sequencing. Then the right clones were largely amplified and extracted. The recombinant lentivirus plasmids and the lentivirus
packaging plasmids were co-transfected into 293T cells for lentivirus production. Following the resistance screening,the lentivirus titer
was determined by the fluorescence method. Then infected the primary detrusor cells were infected with the above lentivirus to measure
the expression of TGF-B1 at mRNA and protein level by qRT-PCR and Western blot. Results: Three kinds of recombinant lentivirus
plasmids for TGF-B1 shRNA were constructed successfully determined by DNA sequencing. The expression of TGF-B1 at mRNA and
protein level was decreased among the three kinds of recombinant lentivirus plasmids infected groups compared to the blank control and
the negative control, of which TGF-B1 shRNA 2 had the best protein silence efficiency (57% ). Conclusion : The recombinant lentiviral
vectors for rat TGF-B1 shRNA interference were constructed and the silence efficiency was identified in rat primary detrusor cells, provi-
ding a possible basis for further gene therapy research.
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il o ARSEIGAYEE T TGF-B1 HEP shRNA -4 (1418 45
B IFRAUE T TGF-B1 AYMHI %R, I N — & 0F
GUEEST T A, U BT RS IR

1 MHRRERFE

1.1 ##

0 A RO A ) B A PR R R 293T
AL, PCR 5198 it F ¥ 51 LL K 18 s 2 201K 0l H
o b OBILEE R, SE e IR A il L BE R
DMEM 4 H & [E Thermo Scientific 2\ ] , 25 H i )
HEESE — B2y A RA A, KA %
DH5o A1 %% 443 7] Lipofectamine TM I H & [# In-
vitrogen A &) . FR il 1 9 V) B . RNA 1 32 i 5 Tr-
izol M-MLV 3¥i 5% 5% fifi . Rnase Inhibitor 1 dNTPs [l
F 2 [E i) Thermo Scientific /A &) , 1M oligo dT Il El =
MR E) A T, & EENE TR PR Anti-TGF-B1
1 Anti-GAPDH 4 § Abcam , PVDF & Wy [ 3£ & Mil-
lipore A . 20 i 2L W . PMSF 1 BCA 5 119k &2 U
ERAEHBEAERXR,

1.2 A&

1.2.1 TGF-gl T4 1&8m & # k2 H4YE shRNA
BT — M B 1o AR A B HE A K B TGF-BI
FEH Y mRNA JFF5271 3 4 RNAG S5 R 2%
BT BT 8 (26 1) o %P0 i i L3k R
AR BRI A . PR SE TR i BB K
(90 C k¥ 15 min J5 [ R¥% H B =i ) B B EE
DNA (3£ 2) . [a] B i £ 42 1 Al 280 4k < T B i 14 P9 )
fif BamH T #l EcoR T X} 44k pHBLV 17D , i 5
bl B KRS L B ARE R (16 C i
) o 43R AL 22 S A DHS o, Bk U
TN R, e BB R D R BT RS IS O R HE AT
DNA 7R 0, 0 45 51 5 8500 2 vh i) TGF-B1
LD R AR AT LT, 0 2 AL BT Y B

xR 1 TCF-pl EE RNAi 8 & F 51

5 5
Mock TTCTCCGAACGTGTCACGTAA
TGF-B1-RNAi-1 ACAATTCCTGGCGTTACCTTGGTAA

TGF-B1-RNAi-2 GCAAAGATAATGTACTCCACGTGGA

TGF-B1-RNAi-3 CAAGGTGGAGCAGTTGTCCAACATG

%2 TGF-pl HE S M shRNA 3l

5 5]

Mock shRNA T

Mock shRNA B

TGF-B1-shRNAT T
TGF-B1-shRNA1 B
TGF-B1-shRNA2 T
TGF-B1-shRNA2 B
TGF-B1-shRNA3 T

TGF-B1-shRNA3 B

GATCCGTTCTCCGAACGTGTCACGTAATTCAAGAGATTACGTGACACGTTCGGAGAATTTTTTC
AATTCAAAAAATTCTCCGAACGTGTCACGTAATCTCTTGAATTACGTGACACGTTCGGAGAACG
GATCCGACAATTCCTGGCGTTACCTTGGTAATTCAAGAGATTACCAAGGTAACGCCAGGAATTGTTTTTTTC
AATTGAAAAAAACAATTCCTGGCGTTACCTTGGTAATCTCTTGAATTACCAAGGTAACGCCAGGAATTGTCG
GATCCGCAAAGATAATGTACTCCACGTGGATTCAAGAGATCCACGTGGAGTACATTATCTTTGCTTTTTTC
AATTGAAAAAAGCAAAGATAATGTACTCCACGTGGATCTCTTGAATCCACGTGGAGTACATTATCTTTGCG
GATCCGCAAGGTGGAGCAGTTGTCCAACATGTTCAAGAGACATGTTGGACAACTGCTCCACCTTGTTTTTTC

AATTGAAAAAACAAGGTGGAGCAGTTGTCCAACATGTCTCTTGAACATGTTGGACAACTGCTCCACCTTGCG

1.2.2 maEEELEENE  KEMEWERIETN
16 55 B 2 F 4l By kL (M BE KT 1 g/ pl, A260/
280 7E 1.7 ~1.8) ., 293T 4014 T 10 em ()40 D
BE AR ML, 76 40 M55 37 46 N K5 9% (37 °C,5% CO,),
MK ML 70% ~80% Wl HE47 i Y, ¥4 b 43
F4) J5 bz F 2 B S5 BE ( pSPAX2 10 pg,pMD2G 5 ng) LU
T 97 B4 B G A 30 O B 4 R SR WP L, R R 6 h
Jo BT R SRR AR S R R 2 ~3 d, I RIEWRT
BT E G 4 C L 4 000 rpm, 10 min, f
[ VE WO O g A (0. 45 wm) BEAT I 8 Wi B
HELOE TR E O, 4 C L5 25 000 rpm,2 h,
Fi- b i e 1 DR A TR B0 B URL, 43 2 8 B 0T B
LT - 80 CUKFIRAE. 10 1580 B2 i B 20 Ak 1 955 75

W, BERBEBOE 3 AN AL, TR I B0 25 1 X IR, Jk
e 293T il (HeFh T 96 FLEE Tt ) , 50 Wi T
WM& 48 h 5 By 2t R IR O, O A, TR
9o T T B, O A BRSO A e B DR VR A B O 0 7 T
B
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Wi e b 58 Wistar K B, J0 B8 45 40 T, FF K BUBE
fif (14 JB5 DR BT 12 AR % Ca® " Y HEPES ¥, 48
S5 PR B 55 /0 o b 59 I 95 IO 388 R AL ) et JE 22 AR
MEE BB R 0.5 mm x0.5 mm x 0.5 mm /)
P, 5800 BBV IS R 2H U BUOO T S TV I 4k
W 4 CHEFE SR, K H R EALHE T 37 C
K R 25 min, FEE BIEW, S HE R
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Y)\E?ﬁ%?@?ﬁ ZHA 3 d 1 REEFRW,T d S
SO L Rl 5 OF AT I ARAE AR, B K E: (1)
%UFH*H%EM%EM%%?EIH@EﬁikJﬁ?&%ﬂiﬁﬂhﬁ,
(2) K 2R Bt PR LA A ) ni 5 200 R, TRy 1 x
10° 4il i/ mL, W HC 9 375 40 f A 9 B T b, A
13 0. 4% £ Wy W5V W 78 43 R A0, A il BR T H bl
AT A 6L BT 20 I A
1.2.4 BArmE#rERMNam 3 x10° 4
IR NLAAEF 6 FLAR N (1 mL/fL) o il A polybrene
(ZREE S wg/mL) M H 1 h, &L FF 0 A FH B #
10 pL(3 x10° TU) YL 41 fl , 52 Wi 2 I 4k 22 8% 55
6 h TR i B IR AL IR 2 ~3 d 5, PEOh B
TR ER St B IR O, T T 02 i i i UL Al
1.2.5 Western blot 52 % {ii F§ RIPA 2% & 32 BL
M B AR 1, BCA (LN 8 vk B i Wk
10% 1) SDS-PAGE 43 B8 Jit 138 47 W 3k , 80 V H & 3k
2R M R 58 B A SR, 120 V Sr B HL Uk . H
KRG, K A% % £ PVDF B (54 4 1. 200
mA fHJ 120 min) , FEEHE & T & 5% BT
¥R E AW R E A L h R E AT PR (4 C i
# , Anti-GAPDH 1: 2 000, Anti-TGF-B1 1:1 000),
WHZPUEE (1:10 000) , = JfBEH 2 ho VRS
A7, fd ] ECL Ak 27 Aol & , % R A
BE S LA A A A A2 R XUt 5 .

1.2.6 qRT-PCR L3 & RNA fli #2 4% I8 Trizol #
VEULRE 5 i 47, JF & Ui B4 H 300 4% 5% & B ¢DNA
(42 C 7K % 30 min,85 C 7K ¥ 10 min) , I & ¥R
DL S 41 cDNA S #5544 8 LE 5 iC & qRT-PCR
RN AR Z A PCR A 38 #F 47 )R () B 2% 4
95 °C,2 min 25 £;95 °C,10 s;60 °C,40 s,40 K IF
;72 °C,30 s (PCR 5l ¥ 7% nk 3), KM

27T A L H B R R A
*£3 PCRE|¥ETF
FH GEY) gl
TGF-B1 Forward GAAGCGGAAGCGCATCGAGG
Reverse TCCACGGCTCAACCACTGCC
GAPDH Forward AACAGCGACACCCACTCCTC
Reverse GGAGGGGAGATTCAGTGTGGT
1.3 SHit=ZEHH
K H1 SPSS 20. 0 Bk A7 52 46 K4k 70 A, B A5 % 4
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X B e 4 A b, 3 4H TGF-B1 shRNA Jg 4t 20 f J5 N
3 BRI TGF-B1 8 (1435 K - 947 I § §s
FRREFIREAG (=« P <0.05, %% P <0.01), H v TGF-
B1 shRNA2 &L 41 iy TGF-B1 Ky 2 [ 4 ik /K F % S
{6, 3 42 75% TGF-B1 shRNA2 k2 J51 4% i % L 4 T —
Pl 5AT B A A 3 (57 % ) o WLIEL 4,
2.5 qRT-PCR #& il & 40 48 fm th TGF-B1 B mRNA GAPDH | e GEND GIES SSu S
RikkF

qRT-PCR 5230 45 5 5 7%, 1525 14 % B B 067
WA YL A 1, 3 2 TGF-B1 shRNA JE 3 2 1y J5L AL
&R LA0 M P TGF-B1 7 mRNA /K- Rk E A
RIFEFRBEIEAE( « P <0.05, % P <0.01), H
TGF-B1 shRNA2 J& Yt 4H ) TGF-B1 AY7E mRNA /K3
(3R BRI, X 45 R 278 TGF-B1 shRNA2 Jg e J5ift,
R BRIE PR LA B B AT S5 A B R (87 % ) o 45
& Western blot F 55 56 4% S 45 & # Wi, TGF-B1 shR-
NA2 gk g K BRUE A I8 PR UL AR B FL A L A AR T
TCF-B1 FEH VLR . WLIET 5,

TGF-B1/GAPDH

Negative Control TGF-B1-shRNA1

B 4 Western blot #ill & H MM f TCF-1 EAME
JEKF
Control # = & st FB 41 NC # I M sh B & 40 TGF-B1
shRNA1.TGF-B1 shRNA2 . TGF-B1 shRNA3 % % 5% & & d 41,
#P<0.05,%*P<0.01, 5 Control 41}t # ;#P<0.05 ,##P<0.01,
5 NC 4,

1.5

—_
(=]
1

i#

TGF-B1-shRNA2 TGF-B1-shRNA3
B2 TGF-B1 shRNA 184 3 B 293T 40 (x200)

Relative TGF-B1 mRNA level
o
W
1

I
=}
L

Negative Control TGF-B1-shRNA1

B 5 qRT-PCR #&MEALMMF TCF-B1 B mRNA Fik
7K
Control % % & xF & 48 NC 2 I 1 3 & & % 48 TCF-B1
ShRNAT . TGF-B1 shRNA2 TGF-B1 shRNA3 % 1% 7% 4 &k 4 20,
#P<0.05,%*P<0.01, 5 Control 4L}t 4% ;#P<0.05,##P<0.01,
5 NC ek,

3 g

TGF-B1-shRNA2 TGF-B1-shRNA3
3 TGF-B1 shRNA 184 %5 B 518 R AL A (x200) TGF-B1 & — 21 2 FB 5, Ho o1 0 B Ao a2t
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KB TGF-B1 ZE [ shRNA It 18 7 4 1A 1A gl 5 48 58 181

T S T B R R E A R A3 R 5 4y
W R Z 8 TGF-B1 LU TE (9 A 16 BRIE X A7
TE o B A RE R AFAE o AE I 0 LB 2T 4
20 i B PN B AT S A M 4 A s . TGF-B1 7
RAEH LG SRR iR K B 5 7 TH AT S 9 A
F, B R o 28 R G A RE RO 0 Ry R P AR
F 5 2 e AR VA (R E T TGR-B1 & —Fh 2
5 2 3 B A K T 7E AR A S R MR L 4
PN IO e B sl - (D I I A B ]
2 4k Ab K 56 14 45 FhopE e T %5 B BRI % TGE-
B 7 Wy 4 5 Ty i 12 W, WA T 4F 4 Ak K g e
A5 — BB T AR A B9 B —

RNAi 4% AR T $64F & B iR 3, & /& H1 dsRNA 4
FEHMAERERS 5 T MRS DU, A5
SR FT B 3R 7K O L BEL T AH 56 P i — 26 358, 1B —
ITAYHR | BE 45 Fr 5 VERE fiF mRNA 587 A A0 1 )
RER A BRI B T R AKOF Y L TR, MG IR
BRI RNAL B )12 05 5 PR3 36 1 8 42 0 F
S S Z2 R0 BN IR T T T, DUER TGF-B1 AN
R L IR 5 B — P R AT kT il
F T 27 A RIT LT Ak S8 7 5T .

RNAL 19T BR A% 8 32 2 gl T Jr i i iy 38 7 31
FEARCE, IRATFE BT siRNA JP 31 (1 05 fi 325
TUUF LA F =M (1) K EEHAE 21 ~25 ny
(2)GC FHAE30% ~50% ;(3) ik ol L4 5 (4)
B 10 77 30 38 2k Lo ok HE B 5l 5 AT 1 [D R
RNAi i A7 X EZH W R, — & 5 B siRNA , fifi
FHA T 5% e isCon) BEAT 0 B 4% O o %007 1 AR
e (R siRNA 5 B, BN BERE A TR S &
I ASH R A0 4 F AL AR T AR Sy —Fb
JEBt siRNA %3 1 % 7 (9 shRNA | 18 3 5 9% 2 4 4
AT T AU, TR BT LLGE i B R iR 1R
14 shRNA 305 A2 R g o ik b R B RE AT
Yo H B IR R . s 2 ocdn i 4 AT 40
JE < FL 20 L g8 4 i 35 T A 280 g, AT X 22 b
N2 20 R] RE 7R R VR T AR . I R O R A
A, AT 2 A 56 B 19 3 ] shRNA F5 58508, 76 41 il
ok 2 4L B ER AR T H AR N Rk,

BT RNAL JFF0 0 T8O B Ao, IR
BT 3 458 M) TGF-B1 B [H ) RNAI 741 (52
Rt T 6 AL B T UUERRUR I m 1 3 AR R
PR 5T ) K M IR I G 6 R Y shRNA
FEA B ) TGF-B1 shRNA i 41 15 455 75 2k 4k 5 9%
BE LB )l B TR He LY 45 % b 293T 21 M i AT A
B3 Go kAR IR PG B A A, ) A A T 4 2 1 12
BEHA B I P (R R Ik 90% ) . RIS

AR 1 3 x 10° TU/FL 7 B 14 18 55 2 S8 e K RS
it DR ATV M, 2 B0 J e 1 T AR A DR UL 40 oK
Tk THORE M, M A R AR R 50 52 B Bl sk
Uiy 2937T 8 Lb % 55, H 9 i 20 % & & 1 TGF-g1
shRNA2 , FLAY fE K K B PR LAH i TGF-B1 2K 11 3%
KW 57 % o Z AW R 5 R 58 A A L
Tl CRA SRR R o A5 22 30 B VR 11 B Sk
Yo s IE PR LA, , BAR IR 3] T AR TGF-B1 4
HlRR (29 89% ) (B 2R EIET- HIE S KA T
WA A R R R T Sk A0 M 3 e S R 1 T R
BE T A E PR VLA At 5 3 30 40 AR A L, A A A
T AR AR UBAT R, 7 (A TF 40 6 5 A i A 40 S e
MIRTHE T AW SE I8 3 7 Lt A BAR (0 DT BR AR o 7
3 2 TGF-B1 shRNA Jg 3 /& Ju 2 rp TGF-B1 [y ik
IR AT AN [ A B A B AIG, Fo v TGF-B1 shRNA2 Jg&
YL 20 38 BR LAN B h TGF-B1 Y 35 B iRk, % 4%
RFW,TGF-B1 shRNA2 7E J A i FR AL 40 A v 40 )
TGF-B1 e [F 235 1 80CR i i o

TGF-B1 J&— Fh Ty fil 5 K9 400 ML B 7, 24 3% 7
I, B % 4 AR BRI O R A 4 i HE R D g
Fe e T 52 0 R M D A MR T AR i AL, RS
B AL RIS 1T e T B B B 4T
A6 BESTIERA, LER TGF-B1 A4 2 3K RE 1% 40 il L
LT AR o AR RE 18 B AR R Bt
] 20 B A R T R P i R TGF-B1 B 1A i 3%
T, X ik 4 40 2 B BT B AE Y L AR AT
o, TGF-B1 4t 18 i 75 % M4 il ) Jak e 21 38 JR L 48
JL, SRR ACHE I B 5L R R N S
BRI IR BE R R IR R & S T s R
7 B, A R I e A DRI T AR AL T R

g5 F TR M2 A A S 3k A U I ] B Ah
U5 shRNA [ 1 22—, FAE A SC 0 58 19 L FH 48T
7o AW EE T £ X TGF-B1 JE [ () shRNA
3K 1018 05 7 A, B E T X 40 g 9 TGF-B1
il A RCR Ry e — 25 1 3 IR YT R S 4R 408 T AT RE
Y S Al o
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