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Abstract

Objective: To generate lentiviral vector harboring the dominant-negative mutant of porcine growth
hormone receptor, and in vitro confirm the functionality of the resulting plasmid. Methods: Firstly,
CAG promoter was amplified from pRLG3A, and subsequently subcloned into pCD550A-1 at the Cla
I/BamH 1 sites by In-Fusion cloning, designated pCAGGP, as verified by restriction enzyme diges-
tion and sequencing. Secondly, the fragment of dominant-negative mutant of growth hormone re-
ceptor (dnGHR) was amplified from liver cDNA of Tibet minipig, and then inserted into pCAGGP at
the multiple cloning site (MCS) by In-Fusion cloning to generate pCdnGGP, as verified by restric-
tion enzyme digestion and sequencing. To in vitro confirm the functionality of the resulting plas-
mid (pCdnGGP), pCdnGGP was transiently transfected into 293T cells to produce lentiviurs LV-
CdnGGP, and LV-CdnGGP was used to infect pig embryonic fibrolast (PEFs), followed by EGFP assay
under inverted fluorescence microscope and detecting dnGHR transgene expression by RT-PCR.
Results: Enzyme digestion and DNA sequencing demonstrated that pCdnGGP was successfully con-
structed. 293T cells transiently transfected with pCdnGGP and PEFs infected by LV-CdnGGP dis-
played the green fluorescence under inverted fluorescence microscope and the increased expres-
sion of dnGHR. Conclusion: The lentiviral vector harboring pig dnGHR gene was successfully con-
structed, which will lay a solid foundation for further research.
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Bi: W RE /NS GHRE F B A RTH ISR ERE, HXMNHBITHRRIE. Tk Bk
PApRLG3A MR, PCRY WCAGEZNT, In-FusionFw[&Z Cla I/BamH XV HIpCD550A-13 44+,
BIMHEF1a/230TF, JREPpCAGGP; R )5 MFER/NELRE T k2 2 cDNAH PCRY 3 GHRE: A i) & 7 R 2P
4 Fr Bt (dnGHR); /5% dnGHRF Bt il ApCAGGPL i [&NL 1, HA BT RIEHGHRE f kR
BIR T E A pCAnGGP . Xt FTH 8 1 FURLEAT W P A EE V) 45 52 - ¥ BT M 2 I pCAnGGPE % §L293 T4 /i,
Hok BRI 1187 B R B IR AR FR AT 4 48 i (PEFs), 8B RGEMBRNGFPRIE, YRR
S RNAKWdnGHRE: H7E293 T4 I APEFs F IRE, AN pCAdnGGPHEAT ARSI DhREIRUE. &R : WHEA
B IIE SE I EE T pCdnGGP. pCAnGGPH Y293 T P Kk B R YLPEFs 2 J5, BB RCEME T
RGN, RT-PCREEMESZdnGHRAE 293 TSI i MIPEFs H 4 L IE B ik . 4518 R B KL M GHR
N B A RBENBRETRME, MHEREEMAIT T T RIFER.

E3: 4]
TN, GHR, BHAMHERZEE, EGFP, BRJHMA

ik

1. BY

INRUELERRE . AREA. O RS, WIKARS. HIKRSZ. BHEE. BRSNS ANE
BORARAANE,  F/NBORE AR R 2= 2 S0 Sh A BT A7 ok SRl i & 55, BT/ NRURE T 2 BT
O MBI BERE . RERRBetn . AbFE FRN MR, Mo, Be. BaRRubn. M2 arEirm
SRR 2 AN D7 [1]-[4].

VE B /N 2 H P 7 R R R 22 SRER Zh W D IO B R SN T 2004 A H PE 5 VR X 91 AT B
B /NE G &R, RV, T 7 UM R R [5]-[7]. HEAPURGAE 1. Bt
WPELE . WHAR . ARBU/N BRI A HBUTARELE 40 kg Aifh, AR E AR SN I A
A TETR /NS, B ORI I L AE A it e i B S o

A K E 2 44 (Growth hormone receptor, GHR) /2 — i H 5. — 3 K] 4 i (1) 15 5 2 11, 2 40 i IR 752 1
KRR Z —. GHR TEINVIAEKKE A R EZMER, GHR DRtk SEEMEKKE
IRZZ[8]-[10]. A7 P RARRAIARSE — Fhid FIA TP R 1 2 S SRR A, A H 5 IR B AR AE
0], AT SEELE R R (DA AR (O H AR . H AT O T E R AR TR LN 2R E GHR JE R
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PERAARH % 7 GHR DIRESR RIS, I AL 35 GHR & 41 A4 A e 28 [K] T4 1L /N Y g 4
R A RO E /N[ 1]

A TG i A VUGN S GHR & P SR AR AR I R A, I kAT T ReRniE, Lol
A B P4 kN TR B it

2. MBSRE
2.1. MRS

2.1.1. itk

A& pRLG3A H1 36 E R 2: % Manuela Martins-Green ##5% 2 84[12], 1855 75 % /& pCDH-EF1-MCS-BGH-
PGK-GFP-T2A-Puro (pCD550A-1)1 | System Biosciences (SBI) 2 ] . 1895 £ 41,25 i i psPAX2 H1 pMD2.G
Hi3 -+ Didier Trono 181 2,

2.1.2. EERH

Trizol Z4f## RNAiso Plus (Code No. D9108). i¥i%% 3%k £ PrimeScript®RT reagent Kit (Code No.
DRRO037A). PCR #4177 PrimeSTAR®HS DNA Polymerase (Code No. DR010S). /i [al4ii 7 £: Agarose
Gel DNA Purification Kit Ver.2.0 (Code No. DV805). DNA 7z %17 In-Fusion®HD Cloning Kit (Clontech
Code No. 639633). dNTP Al Taq BF25 0 H K% TaKaRa A &), FUR/MERFIEE H KRR A T, Bk K
RAE H QIAGEN AwH], BRI UIEEI H K% TaKaRa A F]; A8 A% 445 Lipofectamine 2000, =
% DMEM. Opti-MEM Medium F1 DMSO £ [ Invitrogen /Al ; 5597 2 55 9825 Corning 2 7 ;
FEAR BRI B = B 1 4 2= g s o A i

2.1.3. 4Hff
293T 4 IR RN 55 77125 2 WCHR[13], P/ B0 IR G T 4 40 B (PEFs) 1 70 B R 8% 95 5 WL
BR[14]. PL_E4mB A S 77 5 8 10%06 24F i () DMEM.

22. A%

2.2.1. M@ETFRERE GHR EAMRTFHFHNIEHFEIRHE pCdnGGP

T e AUT R pRLG3A A, PCR 4734 CAG Ji )7 1-(1740 bp), In-Fusion 5 f& % Cla I/BamH | XU
1) pPCDH-EF1-MCS-BGH-PGK-GFP-T2A-Puro 44 ([ Wi H H 1) 7980 bp v Br)H, & ¥ H EFla JH 3T,
3K pCAG-MCS-BGH-PGK-GFP-T2A-Puro (pCAGGP) (9720 bp): 4R J& M /NS5 T WE 4 2 cDNA
PCR #" 1 GHR 3 Al [ & 5 M 98 48 1 Fr B (AnGHR) (GHR JE[K %5 1~7 S4h R T, # 7 S4ETR5IAN 3
-aaggaaaattag-5’ #1bf7 %1, 3 888 bp) [11], wbEidE pMD18-T-simple, 3£43 pMD18-dnGHR-C1; ),
M pMD18-dnGHR-C1 #4& 41 PCR #7714 dnGHR Jv Bt ffi N pCAGGP % Fif# i i, i 445 B id 1AM GHR
AP AR A 1895 5 304K pCAG-dnGHR-BGH-PGK-GFP-T2A-Puro (pCdnGGP) (10,608 bp) . X 45— 3 it
A TR AT I 7 RN D) 45 7

2.2.2. pCANGGP {&4hThRERIE

88 Lipofectamine™ 2000 4 pCdnGGP HIX|HE#k ik pCD550A-1 ¥4\ 293T 4L, HEAT18H7
LV-CdAnGGP 1 LV-con fL3, U7 A8 8 LV-CAnGGP 1 LV-con &4k PEFs, 897 7 1% fljsk e
(77352 WCHR[13], A FH 04 25 22 0T gL Ja B A0 Mgk AT ik, ELBIIHI% S GFP A FHVER) PEFs. 7EFE S
48 /BRI R R G 96 /NI DL RS R R L 7 RS, BIE YO BRI GFP Rk, AR B
4L 7 pCdnGGP. pCD550A-1 1] 293T 4 A LA % EA B2 2R i 16 5E LS 1) LV-CdnGGP 1 LV-con B 4411
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PEFs H2HUE RNA, #ETH 5, RT-PCR frilZH it dnGHR JEKERE, PNk pCdnGGP #4714
ANIIRESGAIE -RT-PCR BT F 1 51 %0°4 pdnGHR-F:GATCCACCCATTGGCCTCAA, pdnGHR-R:CATCTGCAT
TGGGAGGTGGT,dnGHR ] PCR 7244 100 bp; 3% GAPDH 5|44 : pGAPDH-F: TTGGCTACAGCAACA
GGG, pGAPDH-R: CTGGGATGGAAACTGGAAGT, F=# Kk /N J 186 bp; A GHPDH 5|44 : hGAPDH-F:
ACCCAGAAGACTGTGGATGG, hGAPDH-R: TCTAGACGGCAGGTCAGGTC, r=#)k/N K 200 bp. PCR
SO L = 51 Pth v B 60°CHR KR IE, 30 MEIR.

3. &R
3.1. BEBERIEHME pCAdnGGP WEMEE
Bt s ) 2 BB pCAnGGP RIE#s BN 1(a)fi~, pCdnGGP #HARi & 5 = b #t17 .

3.1.1. AR/ EYE GHR 2E B 4= T ikl 1

MNP0 6 /N5 AT 2H 20 cDNA R b s oh 4 3% GHR JE [RI4m (X (1718 bp), JFEATIIF, WAFE
AP 45— 8. 1T PCR 51906 GHR S A 4wid X 1T 876 bp A BL(EE 1~7 S4ME ) ik, Hf
TSI 5 AINA A & 1k 2 ) 3’-aaggaaaattag-5 /741, PCR 77473k 888 bp, 44 dnGHR FrEk. ¥
dnGHR J7 Bt me f# i3t pMD18-T-Simple, HRHEUHL B 7, SREUT 5156 4% I (1) pMD18-dnGHR JiiFi .

3.1.2. #i#k pCAGGP #azE

PABTRE pRLG3A MR, PCR #1# CAG Ja33h71, WU™#) 5 pl 4T 1% IEREEER vk, HEL— %0
5 ¥AE 1740 bp A7F(J% 1(b); Lane 2: Insert DNA). #1724 In-Fusion 7B 2 F F Cla | A1 BamH | X
B P11 CD550A-1 (/€] 1(b); Lane 1: Vector DNA) (514 7980 bp Fr BtfE g Vector DNA)H, 3K A3 Hi4 & i)
& pCAGGP. pCAGGP £ Bam HI BgU) I LUK AT WL — 2877, HACEE S5 3R FE AR 7T (] 1(b): Lane 3):

CAG promoter > dnGHR{ BGH polyA HPGK promoter >{GFPHT2AHPuroHpolyA|-

@)

(b) ©

(a) Schematic illustrationof pCdnGGP. CAG promoter: the CMV early enhancer/chicken £ actinpromoter;
dnGHR: dominant negative mutant of GHR protein; PGK promoter: phosphoglycerate kinase genepromoter; GFP:
green fluorescent protein; Puro: puromycin. (b) Enzyme digestion identification of pCAGGP. Lane M1: A-Hind
111 digest (TAKARA); Lane M2: DL2000 Marker (TAKARA); Lane 1: Vector DNA; Lane 2: Insert DNA; Lane 3:
pCAGGP-BamH I; Lane 4: pPCAGGP-Nde I; Lane 5: pPCAGGP-Sal I/BamH . (c) Enzyme digestion identifica-
tion of pCdnGGP. Lane M1: A-Hind Il digest (TAKARA); Lane M2: DL2000 Marker (TAKARA); Lane 1:
Vector DNA, Lane 2: Insert DNA; Lane 3: pCdnGGP-Xho I; Lane 4: pCdnGGP-Nde I; Lane 5: pCdnGGP-EcoR
1/Kpnl.

Figure 1. Schematic illustration of pCdnGGP and the resulting plasmids identified by enzyme
digestion
& 1. pCdnGGP B E R A BT £ E
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pCAGGP £ Nde | B~ W2k B, HR/NSES T AR (A 1(b)s Lane 4); pCAGGP £ Sal | #l
BamH | BEY)7= A [ 26 5 IR 5 FUNE — 25 (K 1(b)s Lane 5). [AIF, X+ pCAGGP FihigtATilly, Z5H5
TIUAR (45 R AR BR).

3.1.3. #i#k pCdnGGP #g3&

LA pMD18-dnGHR A4k, PCR ¥4 dnGHR B, U4 1 pl MKk AT W —27, 5 Ti{E 888 bp
AHFF( 1(c)s Lane 2: Insert DNA). Kt =4 In-Fusion 7i [ 2] H Xho | fiFUI) pCAGGP (K 1(c); Lane
1: Vector DNA), 3R A i 844 pCdnGGP. Xf pCAnGGP Tk dk4T M FE, 45 55 WIAR 747 (45 5ok
27R). pCANGGP £ Xho | SEFYI LK AT W — 2717, HACFE 5 FR Tl 10,608 bp AHAF (1] 1(c): Lane 3);
25 Nde | D] FELIK AT L 2717, HAC B 5 SR TR 2322 bp 1 8286 bp AHAF(14] 1(c): Lane 4); pCdnGGP
£ EcoR | F1 Kpn | BUEGUI AT = A= 2% 417, HK/N 5 Ttili{iE 3636 bp 1 6972 bp — (] 1(c); Lane 5);
DA b 45 5 B pCdnGGP #y2 BL 1) .

32. BmEaE

{#:8) Lipofectamine™ 2000 % pCdnGGP Fil} i #& pCD550A-1 4 N\ 293T 4fL)5 48 /Nit, {81
P RAEE T WL B 5 L1t 293T A mr WLk (o, E BIFE G pl h( 2).

3.3. 18/ & LV-CdnGGP B PEFs

BB 185 85 LV-CAnGGP 4t PEFs 2 J5, 96 /MR R] L3870 40 i A5 43 75 e ik (18] 3(a). &
3(b)), IEBIMEE AR TS, 2RISR NN 2 pg/ml FERAFR 26 IR BH % (Y PEFs 3BT 03
R R — IR, (ETRE 7 KI5 AT WOKH 5> PEFS 374 A 2k (58 (1 3(c) & 3(d)), ik 58 i 1) PEFs
NN 1 pg/ml SRR B EE0A B3 3R (1 15 7R B AT 55 5% .

3.4. RT-PCR #&4E pCdAnGGP #3349 293T 4AAEHI LV-CdnGGP &3t PEFs & dnGHR HIRIA

RT-PCR 45 EoR, fE# 4 pCdnGGP ) 293T 4l fjgk 4% LV-CdnGGP ] PEFs #, 528 7 dnGHR
R I (] 4). DA FIX SE3iE I B ie 2 (1185 5 407k pCdnGGP REEZH i S8 dnGHR ) IE % KXk,
N RIAH I FU B 58 1 U8 S LAl o
4. ¥1ig

FE GHR BRI T2 16 S ethfk, A8 10 MIEET, Hi 1~7 S4ME F4afid GHR M oh 4 i is (4
KR 45 ) s IR gh i, 8~10 S 4ME T4ifd GHR Iy 4538, CfF SCRR W], GHR & [ARi B 1/
BRI 350 2 B AR R SZ A R I 5, A TR A BB 2 /N BRI 2 /N[10] [15] 0 [RIEF, G 0t o il i Rk
IS GHR EE PR i 1 25 44 SN 25 IR S5 M S R AR A, A GHR RARA 53R WA KR 45, i
15 B AR GHR D Res: 56 S Ve, & s P N, d i A% T g R GHR AU R AR A
(LR LN, XA R RDRS A H B A A S A B 4 [11]

AHFFERRIIAEE T ik ek PN AR GHR 5 7 1 S AR A R85 23 8 A, MJEE R J2 THD A 00 28] G g 5
L E B BLRITE PEFs H it ik . 2 Rk AR BEIS e 22 8044, il 4 GHR Thfg dk 2k 1) % J5& IR 7 il /)
RO, AT B R B BE /N OB i R o

AW TR (IR B A A0 5 CAG B3I 1% dnGHR Eisfoott:, RNy, #EF—#ik Lt s T
PGK J3 3l F i 4 25 2L [ GFP FHVERS 55 28 P 07 1% JE K (1 0 44 « GFP (19 51 N A ) Tl ek 4% €70 S >R M il
I %) 22 R 2 o DRI 400 i DA B AR 3% SR R B AR IR IE, 0 B T SR R rT AL I I FT 25 5, TR 3R
U 7 12 DA 114 18 A BT e R O {200 ) 7
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48 h after transfection

Figure 2. 293T cells were transiently transfected with pCD550A-1
and pCdnGGP, respectively

2. pCD550A-1 #1 pCdnGGP 43 BlRERTE: 3 293T 4HpE(FREH
BE)

Before Selected

200pum
=,

After Selected

200um
&) 2 _——

(a) and (b): 96h after LV-CdnGGP infection; (c) and (d): LV-CdnGGP-infected
PEFs selected by puromycin

Figure 3. PEFs infected by lentivirus LV-CdnGGP
3. 1855 LV-CdnGGP Bt PEFs

293T PEFs

Figure 4. The expression of dnGHR transgene in 293T cells trans-
fected with pCdnGGP and PEFs infected with LV-CdnGGP by
RT-PCR

[ 4. RT-PCR &l pCdnGGP #%5:#) 293T ZAARFN LV-CdnGGP
RXEH) PEFs 1 dnGHR Fi&
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