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[ Abstract] Objective To clone partial env genes of porcine endogenous retrovirus ( PERV) isolated from
Guangxi Bama minipigs and study their expression differences in different organ tissues. Method The PERV-env genes
from peripheral blood leukocytes of Bama minipigs were amplified by RT-PCR, and their homology and phylogenetic
analysis were compared with those of some other PERV-env genes published home and abroad. The PERV-env genes

obtained by amplification from Bama minipig were used as templates to design primers for analysis on the expressions of
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PERV mRNA in different tissues of the Bama minipig with a semi-quantitative RT-PCR analysis. Result Differences in

the expression levels of PERV mRNA were detected in nine organ tissues of Bama minipig, in which the abundance of

PERV mRNA in kidney and peripheral blood lymphocytes was the highest, followed by that in lung, heart, liver, spleen,

thymus and ovary, but the expression differences among the six organs were not significant (P > 0.05), while the

expression abundance of PERV mRNA in pancreas was the lowest. Conclusions The potential risk of PERV infection in

using the islet cells of Bama mini pig for xenotransplantation is probably lower than using the other organs. However,

further research is still needed.
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M-MLV S %% 5% . Pyrobest Taq DNA 3R 4 fif§ |
pGEM-T #k A& FEAEWESFIA [ Promega /3 w] , Trizol i
4 Invitrogen 23 7] 7= i, Biored ™ 2= Ifil F£ K 41 DNA
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%=1 PERV-env Z:HHI B-actin FH 5 ¥ F5

Tab.1 Primer sequences for PERV-env and B-actin

EIE/ 2 ElL/2) PR JEBeS
Primer name Primer sequences Product length Purpose
F: 5'-ATGCATCCCACGTTAAACCG-3’ PH env 2K
PERV-env , . , , 1965 bp .
R:5'-CCTTTCATTCCCCACTTCTTC-3 To amplify the full length of env
B-acti F.5'-GATCGTGCGGGACATCAAGG-3’ 4471 WZEEH
mactin R.5'-CACATCTGCTGGAAGGTGGACAG-3’ P To provide reference genes
P 1S env 53 HEH
F.5'-GCTACCTCTTCTTGTTGGCTATGC-3’ T Lif ial env genes
PERV-eny’ :5'-GCTACCTCTTCTTGTTGGC C-3 265 bp o amplify partial env genes

R:5'-CACCACCTGTCATAACCAGGTACC-3'

ik

To analyze expression profiles

1.4 RNA HMHIERESENE

S RNA BYHIA8 4% Trizol 7] £ U8 B 5 E AT #:
V| SR E T /INTR RS 4% b 2 280 % A J 1L F 200 L )
RNA,HUS wL #5— & WA 500 B, LS Ah o ot B
TR L RNA 263 64T RNA &2 a9l e, &
RNA F it (A x BRI BASEEL x 40)/
1000, B0 4 pg/pL, HEHUA G RNA f#47 T - 80C
#wH
1.5 c¢DNA BI& R

A3 BUCES Sh /NG A A LB B B RNA 2
pg, AN E] 1.5 mL EP &, ARG &1 wl 59
Olige (dT)17 (50 pmol/wL) J%2], FEIIJC RNA /K
%15 pL, T PCR AL 70°C 2514 5 min J& , HUH 7K
72 min, EEEOFFMAS x buffer 5 pl  dNTP
(2.5 mmol/L) 4 pL. RNasin 0.5 pL M-MULV 0.5
pL, FPCRAXH 42CHEH 1 h J5,70°C15 min K i
UG, BN 1pL RNase H (2U/pL) 37°C 14
A6 20 min, 57 B L - 20°C PRAE# H
1.6 PCR ¥ it
1.6.1 PERV-env 4= 3& [N 34 J 43 Hr. 2 BESCHk
(3189778, Ml PERV-env 23R 54, M E /)N
RUREANE I 48 PP 3% PERV-env 2 3E K, HAK
P4 54K 194°C 5 min,949C30 s.56°C 30 5.72C 2
min fE¥F 35 WK, 5 72°CHEMH 10 min, § 3G =H4:
selE ek AL BB E YA R A E DT, Wy g5 R
5 GenBank 315 ENAME & F M) PERV-env 44t
PR B A 7 (R B sst A% AR o #T
1.6.2 PERV-env #4353 K B-actin FE K AT 1 .
1.6.2.1 PCR JZ &4 : PERV-env #5303 H 5 B-
actin J& K] PCR W 4517F 4. 0.5 pL cDNA Ak,
0.25 wL Taq i, I FES 445 0. 25 pL(50 pmol) ,
dNTP (2.5 mmol/L each) 1 wl.,10 x PCR buffer 2. 5
pL,MgCl, (25 mmol/L) 1.5 pL, fJ5HIJC RNA ffsK
%25 pL, B iR s B PCR BIRAIE T PCR

A AT RN R : 94°C 4 min; 94°C 30 s, iR
KIREE 45 s (RIEREZE),729C 30 s;72°C 5 min,
PCR =¥ LA 1. 0% B Ne 58 fise v 1k AN
1.6.2.2  d5cfd M® " VR BE I 2 - 76 B 2 1R AH TRD
BTGB, S Mg® * AW ETE 1.0,1.25. 1.5,
1.75.2.0 mmol/L MfELL T, PCR 3545 5, MR8
L P R S, 0 T EL Y MgCL, MR
1.6.2.3  PCR ¥ 38 5 A8 550 10 1 2 - 916 3R 8L
TRGE PCR P8R 7R B RS LT, W
%< PERV-env 70 %5 H 76916 500 £ 26 .28 .30 .32,
34 ; B-actin FEHZEMGIRECH 22 24 26 28 30 I} PCR
PHGAE R, MR 5 B R E S BBy PCR 47 XS 18
1.7 BkERHNRBIMEEST
4 PCR =W 5 B R LK, 2R BRI AR A

WS, F 2 B0 Mk 4F UN-SCAN-IT 43 530 52 H )
LR FBE OD {HANZ: B-actin FE[H H BE A {5, LU
R H A EED - BEszil A {H/ B-actin ZE [ A BE Sz
AR AR, AR B A3 A BE mRNA A9 H T &
i, MRV ER 3 W, RJE H SAS B E s it
T8t onmr.

H By mRNA AR & =

BRI H A JE P R B A {5

B-actin JE R 7 BIG A {H
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i RT-PCR M EL S5 /NFRRE A J&] ol 11 40 e g
BRI BE 2 2 000 bp A9 R B, B A B o R U
JP L E5 SRR T VG B B /N PERV-eny 4 K 3
RAR/NR 1983 bp, 4ih 660 aa, GenBank #5854 .
EU086225, H41% & K 7 51 5 [ 4 AF417232 (3£
) \AY534306 (fE[E ) \EU789636 (ffE ) .1.C03396
(H 7<) | HQ540591 ( #f [H) . AJ288588 (¥4 ) |
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AF014162 (#2[E ) K & P AY751803 ( Hf & fig 44 /)N 1l
1) AF507940 ( HE 523 /N ) AY850198 (
LRI /NELE ) SR 4T [R) U5 H g, &5 3 AU M AE
75.7 -99.3 Z A, 5k E Bk R IR VR AR, 5 E
SEG /NS R [ B R TR R A v, S N AR L
¥ PERV K405 PERV AR TR 451 R 96. 2 Fil
95. 4, LU HTIR A L /NS PERV 5
o [ S g/ NS R s I B TRl (1) . W
I E HEE AR B 0 TP I /NS PERV 41
LRIRIE Nz R H P8 B/ R PERV-env
FEHPINEITE 9,

2.2 ¥FEE RT-PCR RN &4k
2.2.1 WNSHMH B-actin Sz H HYHE: K] PERV-env 1B

R B BB A« B-actin JE R Y1 BE KN 447
bp, 20 PP IE S 1 A5 2 (1 B R 51 5 225 7 37 )
JEPE R 99% , 571 1.6.2.1,3%kF% T 58°C .60°C .
62°C [64°C 55 4 AR KR, 28 PCR Ve, i a2 il

A& B0 R B B i i AR GRS 64°C
(F2A), #[RIFERY J5 5, PERV-env 70 3£ X PCR
P38 B BeR /N 265 bp il i i B 9 R BE AR
B Hodme AR KRR 58C (K 2B)

2.2.2 Mg HEX} PERV-env 3 40 HE K Al B-actin
YRR PS5 R R . PERV-env #43 J&
PN B-actin FER7E Me®* ¥R R 1.0,1.25.1.5 Fl
2.0 mmol/L i PCR ¥ BARCR K, HATE 1.75
mmol/L B} PCR AU HEMY WERCR AT (K 3 A;
B),

2.2.3  PCR ¥ H4OE AKX PERV-env #8433 K il
B-actin 4734 7= ) 1) s A . R 00 45 2R W ow B By 3k
PERV-env Fl1 1 £ B-actin PCR j= ¥ & ¥Jpfi %5 PCR
TEERE AR w8 (K 4A,B) 6 PCR [ 44
HRIBBN G, Ay ik e - 65 3000 I 52 ), 16
PEY1G BN A B 351 5 3 A 2t N HLHL K
2R T W AR LG PR EUE A PCR SO e (B PR EL
PERV-USA-AF417232.seq

PERV-China-BANA-AY751803.seq

PERV-Germany-AY 53406 .seq

PERV-Russia-EU789636.seq

PERV-China-WZS-AY850198.seq

PERV-Japan-LC033969 seq
_[ PERV-Korean-HQ540591 .-R .seq

............. PERV-China-Chinese mini swine-AF507940.

I PERV-China-BAMA-EU086225.seq |
—— PERV-France-AJ288588.seq

L PERV-UK-AF014162 seq

T
14 12 10 8 6 4

Nucleotide substitutions (X 100)

0

1 EI/NEE PERV-env SR AT LB 5347
Fig.1 Phylogentic analysis of PERV-env genes in the Bama minipigs
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A:B-actin #£[H ; B: PERV-env #rFE A
Pl AVKIE 1. 58°C ;2. 60C ;3. 62°C ;4. 64°C ;M. DL-2000 DNA marker
[l B kil : M. DL-2000 DNA marker;1. 54°C ;2. 56°C ;3. 58°C ;4. 60°C ;5. 62°C ,6. 64C
B2 RFEEEKEET B-actin FEF & PERV-env #5rF Y 45
A:B-actin:l. 58°C ;2. 60%C ;3. 62°C ;4. 64°C ;M. DL-2000 DNA marker.
B:PERV-env:M. DL-2000 DNA marker;1. 54°C ;2. 56°C ;3. 58C ;4. 60°C ;5. 62°C ;6. 64°C.
Fig.2 Amplification products of B-actin and PERV-env at different annealing temperatures
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A:PERV-env #5354 ; B B-actin JE[H
& A B GE (FHE]) 1. 1.0 mmol/L;2. 1.25 mmol/L;
3. 1.5 mmol/L;4. 1.75 mmol/L;5. 2.0 mmol/L
B3 R[E Mg2 + W EEXT PERV-env #5355 K Al
B-actin K K HIRCR I 73 B
Note. A:PERV-env; B:B-actin. 1. 1.0 mmol/L; 2. 1.25 mmol/L;
3. 1.5 mmol/L; 4. 1.75 mmol/L; 5. 2.0 mmol/L.
Fig.3 Analysis of amplification efficiency of

PERV-env and B-actin with different Mg®* concentration

ABIETEH 30 IR E N I PERV-env 2 [H )
IR IAEL ; T L 28 MG N NS B-actin FEH
R ETB IR,
2.3 W B-actin AS3F PERV-env B EEEE
ME

DL B-actin NS, 5% AU X AS ) 20 4RE
AT i RT-PCR 4347, 43 5 22 45 H PCR 7=4)
HLUK &7 09 OD {8, B4 RN A 3 WRIRSE , 48t
FAAHL mRNA AT 550 3R BFE 0. 85540
JIE ;0. 90 ; R . 0. 705 B . 1. 315 9L 0. 89 ; Ha i .
0. 86;JIili:0. 85 ; B 55 .0. 84 ; #MJ& L. 1. 28, LA SAS #k
G843 45 22 9] PERV-env 7E mRNA [ 3RZH 4
HE FRIE  HEAN RIS Kk A el B 22 5%,
B AR AN S I AR 3R 8 T e (P < 0.05) , i

PRGBS FEE R, HEHS R A FEELER LR H
(P >0.05),
3 itig

HETH T & 840 mRNA £ihg FE T EA .
2k 5E B RT-PCR Northern E34%38 . cDNA 3[4 %1 11
SEIRAZAT IR S B 370 4 AR L B B i 2 8 TS 11 S e
W R PCR 5, 5 LR kR ey BB
V1) TR T A 2 LR AR R, AN 25 38 £ R
A AL IR S HAPBREB, 2fE iE RT-PCR DIHLfA]
B M T[] s LA Sk BT 2
% 3 S B ] T R SRR R N, (R
FIFHRE 2 2 RT-PCR %43 H7 3 PR 3 38 7K SF- 19 52 1)
LI B 5 RT-PCR VE R ER I | 5 00k
PRI 55, ek B — RIS RE
FERE N 2 1 anE A GAPDH | B-actin , 185
A HOR T4 0 mRNA 408 22 5, 50 4 M B 4 Ik

2 3 4 5

1
F?
oy o

A :PERV-env #4305 [H ; B ; B-actin K
A VK 1. 34 D3R ;2. 32 3R ;3. 30 3R 4. 28 13F;5. 26 JHHF
B B UK 1. 22 FEFR;2. 24 fFF;3. 26 6FR ;4. 28 EFF;5. 30 FEIF
Bl 4 REEFHRBT PERV-env #7036 K &
B-actin ¥ HI R R M)
Note. A:PERV-env:l. 34 cycles; 2. 32 cycles;
3. 30 cycles; 4. 28 cycles; 5. 26 cycles.
B:B-actin:1. 22 cycles; 2. 24 cycles; 3. 26 cycles;
4. 28 cycles ; 5. 30 cycles.
Fig.4 Effects of different cycles on the amplification
efficiency of PERV-env partial gene and B-actin.

Bl —E WU B, LUSE AN 23 00 B T , RO B
{8 A260/A280 1 1.8 ~2.0 B, FF&S2s%K, 1
ARG 25 BB S I TE IR U PCR e
Tk R R & (H e AT BN 45 PCR 3
B RSIEFE Y SRR R P R AN A R
KR PE S Mg e 2 xR IR 2 R R )

H M &I PERV X 5 BB Al A7 72 T 78 i B2 2E
Yrae PRIk 348 JC PERV 8K #% Il PERV /)
UG TR/ NS e D U5 R SR s 7 I AEAE R
PRI B L AE 1 fE M I B Y — R A 5 1 A
SO HETIRESE & B PERV AEA[A] (1) 4% Fh 22 8]
FERA A7, A [R5 Fp 4527 PERV ALt R A
[l 78 EAR PERV 785 M B R | BB | O
i MRt S I e A i B N R AN i A A AL A
Tk HFRILMPE DU 25, ¥ 8" R RT-
PCR 5 R X T 28 & fd8 /N g% 15 Fh 4l 4t
PERV HYRIAE AT T, & B PERV 7E.0 I
JHFRE B R 3R R 4 55, TR S A SRR B, AUt
Kl PERV mRNA 7EA [ A AR 20 21 b ) 3Rk
TN B 2 S 06 R A Pk ik O — AN SRR 2 B R
¥ EAEEZE L, EHETEHE— NS BHE, W]
AT FH 75 00 2 AR A 2 S AR mT DA BRI S
ML TR AE I T

Ak 5 R 2 B RT-PCR 7 ¥, B K X
PERV-env mRNA 7£ [ E /NG 2 ANl 4Urp 3R ik
PEFFONE o 255 % BUAE I R A 1) A~ L 2URE b
YIa] IR 3] PERV-env mRNA fU235, SAS #
Gt orpras R AME I 40 PERV &k
R A, IO B B BB R 2 AR
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PERV FihF AR, il o0 B8 e i | on B3
INFEEERARE(P>0.05), X5 EHNIMIBFSE
SRR FEAR—F O

KT HE#E PERV IRHE DU Sz PERV K35+
RE A B AT SR AR, ARG LW 7 19 f 3 P )
MR FMTHEAT T R EWFSE, Patience 25" £ 1997
AEE S EE PERVS Uiy ol 8 43 45 44 L DR i i 2K 2 3
BER 48 U1 e 50 sk i ME AT BE , IR R A 2 B
(4 DLER LA SR iE PR, SR, PERV £ LR ] L)
i 3 AN 2H 7 A EL R A D R B e R R
S TT LAGE 1o Se PP B PR PERV FE DUECLAIA B
MRS R RSAE KU 09 H A9, Clemenceau 2% 7 1999
AR AE L G A B, A T S 20 A A A A e T
PERV Hija 85 1Y T far AH X BAIK, IR SR 1746 6 15 4
UL i A 25 A0 L S AP RS A & 2E PERV BRGS0 T 7E 8
BV Rl e LU RS AEL A B IS A E 2/ Bl
Prefiis BRI S kR T — A5, 8 37
A U AR 1 AR R T E 1 RO AR
VAT 7 T I RIS, FRT AN 9 5 7E S R RS A
TR RE" . B2 RN S F]10 47, 1EE
MR PR ST, 8 0 1R 5 5 R RS A A R Bk
N — PRI T T B, M DRl R b TR & 2t I A g
W TR A I R ASHIF 5T & B0 B /N B R R
H PERV Rk F B e fIX, AT w025 0A S DA By /N AL
JoR 5 AN R A T S AP RS A 2 A PERV JEY AT TE 15 G
PEATREER T HEAE . B TALE s

RBER AR, A TR 2 a5 e, b T Z e £
B TAE,
S 3k
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