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Prokaryotic expression and cross reactogenicity of maedi-visna virus gag

WE. MNEEEMTHE/PNEA3Y1E T (Small ruminants lentivirus viruses, SRLVs ) Ifil 175 2712 W i) 18 JH &5
EARICH) , AT LA I -AET 40555 7 ( Maedi-Visna virus, MVV) P01 B BAR Y I 3R 1G gag FEHFH), AL D(E
B 2E IR A 5 o L SRS 4R IR 45 5 ( Caprine arthritis encephalitis virus, CAEV) 43 BIRE gag 2 [ 2 LR 75
AR LN AM: B gag FER T R IRBMIFHE A BL21(DE3) fis R IEATHE S EIE, R+ b S m iR o8-8
PR TOE R B8 I L YK ( SDS-PAGE) Fl Western blotting i € H K/ A AU B M, S5 R BR , MVV gag 8 H &R
JEH S E CAEV 43 B RE AR A T74.7% ~ 74. 9% , B0 11 MUREN S CAEV gag 1Y 12 MUIR RN AEAE
2 e W F B AR, HH0 EE AT 4 2 rh ] SRLVs I3 2% 32 W % 38 1 25 U BT PR 12 9 5 SDS-PAGE #arilll 45 2R R, B 40
sag T FIAR/N1455 000, FF LIS IRATE R AFLE , Western blotting /%1% 8 (7] 5 MVV Fl CAEV UL 3 W i34 K&
ARG SN GIESE T B PR AN AT A R, ST S AL AT R v [ SRLVs 38 I3 27 4 R Dy ik B Al
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protein

GUNUER Tuerxun, WANG Deng-feng, YANG Xue-yun, WEI Yu-rong, LI Jian-jun, MENG Xiao-xiao,

HONGDUZI Bolati, WU Jian-yong
(Institute of Veterinary Medicine, Xinjiang Academy of Animal Sciences, Urumqi 830013, China)

Abstract:  To identify the universal protein biomarker for serological diagnosis of small ruminant lentivirus (SRLVs)
in China, the gag gene was amplified from maedi-visna virus (MVV) Sichuan strain, and the similarity of its amino acid
sequence and epitopes between MVV Sichuan strain and caprine arthritis encephalitis virus (CAEV) strain in China was
analyzed by bioinformatics method. The recombinant expression vector of gag gene was then constructed and transferred into
Escherichia Coli BL21 (DE3) , SDS-PAGE and western blotting were used to determine the size, distribution and reactoge-

nicity of recombinant gag protein. The results showed that the amino acid sequence of MVV gag protein was 74.7%~-74. 9%

Y75 B #9:2020-02-03
EE£WE . ERE LA H (2016 YFO500908 )

similar to that of CAEV strain in China, and its 11
epitopes were highly similar to 12 epitopes of CAEV gag

protein, suggesting that MVV gag protein could be used as

EZFR N SR - MRk (1971-) , %, 45 R, B SR AN, 27

BIEE . R 5 | (E-mail) chienyung@ foxmail.com

the universal protein biomarker for serodiagnosis of SRLVs

in China. The results of SDS-PAGE detection indicated

t N, N FH WAL RS, (E-mail )
azn120219@ 126.com

that the recombinant gag protein was about 55 000 in size,
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mainly in the form of inclusion body. Western blotting detection results showed that the protein could react with the sera of

MVV and CAEV infected animals, which verified the results of protein sequence analysis. These results lay a foundation for

the development of a universal serological detection method for SRLVs in China.
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HiZE15.3% ~23. 5% AR 7E 20 42 80
SEANE O B RIZE T, JF K B0 7 78 7 i 4l D
PSR P RSt % ik 4496 BRI T
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JET 11 AEG MVV RG22 A, 252k ok 4
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BN FEE Y 1Y gag FEHLL T P E MVV BERE
gag FERFIER LR 7 51 19 0 T4

MR, P E BARAE SRLVs R4 R HLIE BTG
] R A R & A e AR N i R
A B ARED A 0 T 0 30 5 2 Y SR R
e i Je 45 S T PR R S R N
Z AT AR A A BR ] T PR Rt A
RN i, ASHIESE M SE 560 S AR A7 1) MVV BT 8 4%
HyikE gag JEH FEAEYIE B 2% 00T MVV 5 CAEV
gag £ F & FE IR 7 51 FIT I 28 A AH DL M 19 JE A |
1 gag £ H JFUZ IR FT Western blotting 46 11E 43 M
HR R JEAE LA A RE MVV R CAEV 38 FHAG I+
AR B HeAl

1 ARSIk

1.1 iKIEHHY

LI (&) dkS 8k Mal-Ae 7 44 2 0d )1l
Pk pET-22b J5i #i B 4 55 55 % & 77, DH5a, BL21
(DE3) Ity A RARAE AR (AL0) ARA

1.1.2  £ZX A DI5000 DNA marker DNA 4fifk
IR B | Bk R B B & 46 H R AR A= 1k
BHE (b)) ABRA R, RN R R FNE-B-D-ii
FEEFUMEH (IPTG) \DNA Marker LB 15720 [ 4=
TAY TR i) By A RA & H BT Marker
Xho I Neo 1 W H Thermo Scientific 2\ 5], BAR 13 51
Y (HRP) Pnic B SR B4 F 1gG I B Earthox 23
AL RPTIAE 1gG TR F Sigma 24 F], DNA & 4
fif . GoTag Green mastermix W4 [ Promega 2\ Fl,
QIAamp DNA mini Kit ) B QIAGEN A #], 43 F4t
MVV 75 45 A ARG MVV 5 19 BH M 38, th
FPL CAEV LG M ILFERYE CAEV gs-35V #k (L
¥4 GenBank % 55 24 KT749881) Ji 1 FH 14 It
1.1.3 314t 54 MR Ll GenBank %51y
MVV K gag FHFF (5555 :NC001452.1) K
2% 75, FIH Oligo 7.0 AT LilF5 14 gag-F -
5'-CATGCCATGGCGAAGCAAGGCTCAAAGGAGA-3'



980 AN N R 3

2020 4F 4 36 % 4 M

(BHER Neo | VI ) L FUFS 1Y) gag-R:5-AA-
ACTCGAGCAACATAGGGGGCGCGGACGGCA-3" ( &}
1K Xho | B UIAL ), I M A TA M) T4 ( BIfF)
JBeAR A BRA 76 Ao
1.2 KW H*E
1.2.1 JmF A BH 2 DNA #¥948 R K QlAamp
DNA mini Kit #25 MVV A% 75 3 K 41 DNA , #2 BR i
G UL A TR
122 MVV gag A B & PCR 3% R 50 pl K0
K2 : GoTag Green mastermix 25 pl, I FiiF514 (20
mmol/L) 4% 1 pl, ZE[FIZ] DNA 2 wl, 7K 21 pl, S FE
J¥ .94 C TS 5 min;94 CZ5PE 1 min,59. 5 CiB Kk
1 min,72 °C%EfH 85 s, 3 30 MIEH ; fieJ 72 °CHEfi 7
min, JCWEERJE B S wl PCR S =8 0E4T 1. 0%
TR EERS UK , B HO/ NS HEA TR I
1.23 FT@ARABRGME BT pET-22b ik
(R FP RN T LB 55373 37 CHRIAEEFE 16 h, KA
Jokr R A R & 4R BUBTRL . F Neo 1 1 Xho 1
Y] gag  pET-22b 1[I H 1 A B, B gag
B A pET-22 34K, ¥ 4k DHS« JERZ 2540, $2 1L
L TR, SR U] 7 ik 4 v 40 SOk, P Bk
pET-22b-gag & A T A TRE (1) e A PR
R AT, 96 T [ R AE 2 75 TR A
1.2.4 MVV #= CAEV gag & & 8 £ M 12 & F 547
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FETR 7 5 A0 LM, >R H Predicted Antigenic Pep-
tides' "™ ZEXELE T HL3 TN gag B PR ERE
M 1 2 3

2500 bp
2000 bp

1 500 bp

1 000 bp
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1.2.5 E4 gag & § 0974 F &L & Western blotting
S BRIk M pET-22b-gag Ji KL, %% 16 BL21
(DE3) JRZ B4, /B SR T EHEEN LB |
WK FR e, 78 37 CHBIR G FA PR E
0D, H0.6~0. 8, fIIA IPTG ZLHKE Y 1 mmol/L,
37 CFHFRIE 4 b, T e I AT R 50 - 2R 79 M o i B
JEHLTK (SDS-PAGE) 73 i ik =¥y, [FIAT, ¥ 15 5
FIRTREFE R 28 CidR (16~18 h) PRk, 735l
WA TR B IRk 1V TR AR 7 I R
O RO IE Y, K B B8 A R A I (r]
WRIKHATIERIL) o BRIK W5 SR
HERE EIEAT Western blotting # il , —4T . Pk £Eun
(1) ISR 2EHT MVV LT 8 —30, HRP FRid B9 5
PUAR - 1eG bk —Hi; (2) LLILEHT CAEV 1MLV
K—40, HRP FRie bt il 2 1egG $iik Ry —di; 39
FH TMB #4785,

2 HR5Hr

2.1 MVV gag EEEAHRMMBE

VA3 -2 0y 44 55 75 18 2 55 R 40 DNA R A
M, PCR ¥ 45 15 219 B 1 R BE R/ 1.4 kb (]
1A) , WY 8 gag FEH R BEAH A pET-22b FUk
P, 2 WU E IS T L 1. 4 kb A16. 0 kb 2245
24N (BB &P 8N 2 J5 0 A R BER
/A1 338 bp, H3EE MVV 83/84 #RF51 (B 15,
AY101611. 1) FARRIME S 94.92% , BT, Z/F51C
2L E GenBank (555 . KRO11757.1)

N 1 2 3 4 5 6 7 8 9 10

B

A:MVV gag 3K PCR P 34455 ot M: DNA Marker G,1~2: gag 3£H, 3. %5 (A% B ; B pET-22b-gag T 41 5k DU V) 46 e 45 5, Hoh N
D15000 DNA marker,1~9:pET-22b-gag Bk 20 B XSUBED) 4 7€ 4528 510 : pET-22b XU EFDISEE 4528

1 MVV gag EE PCR ¥ 8 5 FE AR pET-22b-gag FEVIETELER

Fig.1 The results of maedi-visna virus(MVV) gag gene amplified by PCR and recombinant plasmid pET-22b-gag by enzymatic digestion
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P P3R5 gag FEH 9 B RY gag 76 &
IR ¥ 5, 5 SRLVs A %l ( GenBank % 3% 5 K
AY101611) B %Y ( GenBank % 5% 5 5 M33677) . C

#1( GenBank # 5 & AF322109) . E #! ( GenBank
Bs'5 N EU293537) gag 25 1 & FERR 75 B9 AH DL 1
}67.7% ~ 96. 6% ; 5 [E | CAEV gs-35V #£ ( Gen-
Bank %358 KT749881) .CAEV L % #k ( GenBank
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BsE5 o KT749878) \CAEV VU1 ¥k ( GenBank % 5%
Z 4 KT214469) .CAEV 5% JH ¥k ( GenBank & %5 K
KT749880) fil CAEV B¥ VG #% ( GenBank % 3¢5 K
KT749879) gag £ 24 JE 12 17 51 B AR L1 S 74.7 % ~
74.9% (% 1),

i — 25 3 2 T R A T, BT DL & B MVV Y

F1 MVV [@JI|#5 SRLVs gag EHEEBRFIIEUESHTER

JIERAN CAEV gs-35V #R1Y gag & AIELE 17 9T
SR, Hod MVV U1 #E gag B2 E Y 11 DR
15 CAEV gs-35V ¥k gag A 12 DU RN AF
TEREE P AUARRIPE (] 2) |, RN ST H ) MVV
gag Al fiE L 45 540 CAEV IfiL 15 58 X & I 1 fig
T

Table 1 Similarity analysis of amino acid sequences of gag protein between MVYV Sichuan strain and small ruminant lentivirus ( SRLVs)

AHARIE (% )

231 AY101611  AF322109  EU293537 M33677 CAEV CAEV CAEV CAEV CAEV

(A1) (CHY) (E %) (B #) gs-35V Bk SRR B P Bk TR S YIRS

MVV Y1 ¥k 96.6 67.7 68.8 75.2 74.9 74.9 74.9 74.7 74.9

MVVIY )i ¥rgagt F CAEV gs-35VHkgagh A

A= izl il VA=A
14~27 ELKEVIKATCKIKV] ELEKCIKQACKIKVRLRG 14~31
38~50 NCLWALKTVDFIF »| NCLWCLKTL 38~46
66~72 VWDRLRQ IWQKVKN 66~72
82~95 EFASLQATLACLMC MSLQATLAGLMCCQ 8497
103~109 ETVQAAR| ESVFPIVVQA 133~142
126~133 KVEQLYPN| SWKAVDSVMFQQLQTVAMQHGLVS 147~170
136~146 KHKEVYPIVNL) / ERQLAYYA 174~181
152~175 SWKAVDSVVFQQLQNVAMQHGLVS| / DILEVLA 188~194
193~199 DILEVLA PPPPVGGGLTVDQ 222~234
228~240 PGPNVLTVDHIMG / ARQICLQWVITALRAVRH 253~270
256~273 ARQICLQWVITALRSVRH| / EEFAAKLLEA 290~299
293~302 EDFIARLLEA| / DAEPVTQPIKDYLKLTLSY 301~319
304~322 DAEPVADPIKTYLKVTLSY| MDRVLGQRVQQAS 330~342
336~345 VLGTRVQQAT/ KMQLLAQAL 359~367
362~372 KMQLLAQALRP/ QSQRCYNCGK 377386
381~408 AGQKCYNCGKPGHLARQCRQGIICHHCG‘4 HQARQCRQGIICHN 389~402
434~441 GPRVVPSAf#—| GIRVVPS 429~436

A5 &84 /R E LR AN UL
B2 MVV 5 CAEV gag HiE RTINS 547

Fig.2 Prediction and analysis of gag epitopes between MVV and Caprine arthritis encephalitis virus( CAEV)
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3B) , VLHH 4 gag &K 1 [7] B A7 76 AT 95 14 A W]

W (AR ) 2 Fh3RIETE X (8 DL AR 1R 3% 3k
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O3 9 K FH 48 2650 MVV L E AL 2R BT CAEV
MLEVE A — PRI T4 gag 28 0 50 R 1, 45 51
T, HA gag HH SHEFEPLMVV LT (B 4A) Al
L =E4T CAEV IMLYE (& 4B) 34 H 30 M7 2 ), 156
HHEE 2 gag A HA 5K MVV 1 CAEV gag &
FARARLR S g P IR S T A= W A B 2% o A B
KLER
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AT gag BAVEFHRIBEER ;B TAL gag HARKKE AR, M. 5 Marker; 1: BL21 ( DE3) 25 8% I T3R8 4528 ;2. pET-22b-
gag/BL21 (DE3) 3 #IAG5H ;3. %5 1A% I ;4 : pET-22b-gag/BL21 ( DE3) V5 3k i J7 4 LI S : pET-22b-gag/ BL21 ( DE3) 3 35 I 1
P 2L W ;6. pET-22b-gag/BL21 ( DE3) 5 S A MM A U UTIEY

B3 E4H gag AT E. coli BL21(DE3) FHIESRIESHH

Fig.3 Induced expression and distribution of recombinant gag protein in Escherichia coli BL21(DE3)
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A DAR2EHT MVV I3 A —HH) Western blotting 43473 B LALLIZEHT CAEV il I —Hi A Western blotting 4347 ; M- 25 4 Marker; 1. pET-22b/
BL21( DE3) z5 % B 75 3 3k 2521 5 2 . pET-22b-gag/BL21 ( DE3) 15 T 335 FH M X i,
4 EHgag EAXTXRMEES T

Fig.4 Cross reactogenicity analysis of recombinant gag protein

3 1 e

Atk -4 36y 24 b R Al AR BB A1 S 2 B
Py, g v [0 Tk W A 3 A R 910y th A
Bi R oy A EER P S ER . B M A e R
AN T A B3 B ME B2, 38 X6k v [ 40 2 3R A
(O PTHRPLE  FRAR B T — 22 A B b — i
¥ MVV 5 CAEV & Fx M SRLVs, Hi1, CAEV A+
FERMIFA B2 T 20 t2d 80 4F-AX M L BERE W31 =
B R4S B 7 07 WL R A K i A A s
B, ASEEG Z AR A T 43 B 22 BRI, Tk
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