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Abstract; By comparing and analyzing the whole genome sequences of three chicken infectious anemia viruses
(CIAV), the genetic variation characteristics of CIAV in chicken flock from Nanning of Guangxi province were
partly revealed. The CIAV complete genomes from the positive samples were amplified by PCR after DNA
extraction from liver samples of commercial broilers. LaserGene7.1 and MEGA4. 1 softwares were used to analyze
the nucleotide / amino acid homology and genetic evolution of CIAV complete genomes, Viral protein 3 (VP3)
Viral protein 1 (VP1) and Viral protein 2 (VP2); and the amino acid sites related to viral virulence, protein
phosphatase activity and apoptosis of VP1, VP2 and VP3 were analyzed. The results showed that three CIAV
complete genome sequences were successfully obtained, named GX1801, GX1804 and GX1810, respectively;
Genetic evolution analysis showed that GX1801, GX1804 and GX1810 belonged to the Group A and were closely
related to the domestic virulent strain GD — 103 and GD - 104; The phylogenetic trees results showed that the
phylogenetic tree based on VP1 gene was the most similar to that based on the complete genome; the amino acid
sites at 75aa, 89aa, 125aa, 141laa, 144aa and 394aa of VPI protein of GX1801, GX1804 and GX1810 were the
same as those of C368, GD - 103 and GD — 104 strain; There was no variation of the phosphatase activity related
motifs (I CNCGQFRKH'”) on VP2 protein in GX1801, GX1804 and GX1810, and the important regions ( the
amino acid sites at 1 to 69 of N — terminal domain) related to apoptosis induction of VP3 protein in GX1801,
GX1804 and GX1810 VP3 were highly conserved. In this study, the genomes of three strains of CIAV were
sequenced and analyzed, and the genomic characteristics were obtained, which can provide reference for further
study of molecular epidemiology and pathogenicity of CIAV in Guangxi.
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B DNA, & 3 A JF ) 32 HE ( Open reading
frames, ORFs) , 7392 ORF1,0RF2 F1 ORF3, #{K KX
%t Viral protein 3( VP3)  Viral protein 1 (VP1) £l
Viral protein 2( VP2) '/ VP1 & 4 /& CIAV A
st I HIE CIAV [ ME— 2540 £ 1 A = 2 Ay
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Tab 1 The information of primers

Gl B4 ST EI(5—37) KN
Primer name The sequences of the primers (5°—3") Sizes
CIAV41 CCGCGCAGGGGCAAGTA
872bp
CIAV42 TCGCGGAGGGCAYGTTATTATCTA
CIAV43 GCCCCATCGCCGGTGAGTTGA
907bp
CIAV44 TGCCGGTTACCCAGTTGCCAVAC
CIAV55a ATGAGACCCGACGAGCAAC
1254bp
CIAV32C CCACACAGCGATAGAGTGATTG

1.4 %% DNA B8 3 3 M CIAV 48U
Y] DNA #% 1% EasyPure Genomic DNA kit %) /E 15
B A5 3R, 32U DNA T - 70 CAR-AE4

1.5 CIAV 2 £ EH ¥ ¥ E 57 o0 KL
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TR A 73 DR o 6, B B P o oA T YA 3% A R 3
AW BB (BRYID) A B w1 F . W Laser-
Gene7. 1 X[ARAG M7 5 HEAT PREz Piz 58 U5 2 H
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FIIAZTFR . VP1 VP2 1 VP3 4 [ & 3L R ¥ 51 it
75007, JFFg # CIAV 42JE K VP1 VP2 F1 VP3 &
K AL L, M GenBank _E3R75 28 45 CIAV
SRR FH], AP adE 13 & ENS L R a5
KF51,15 2 E NS % #ERN 2R KT

2 & B

2.1 CIAV AERHEF HAFaMzE R NWH
CIAVAF By 8851 %t 3 4y FH CIAV [y 4 JE A
F1r Be 3G, 97 88 7= Wy R /N4y i 29 872,907 il
1254 bp, WIE 1, 3 ¥k CIAV 5 [H 20 28 5o 2 D) e
YWE G, 15 JH LaserGene7. 1 f 3 Bt 3k K 47 B 2
J5,3 S FE P KNSR 2298 bp B 3 & CIAV
AT 44, 43 W2 GX1801 .GX1804 Fi1 GX1810, 4%
JP3 1A% & GenBank FE[H A, 15 21 (1941 1 75115,
2352 MK484614 MK484615 Fl1 MK484616 .
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M: 100bp ladder; 1. FIPEXTRE; 2 -4, 872bp FEL;
5-7.907bp HEBt; 810 1254bp H Bt
M: 100bp ladder; 1; Negative control; 2 —4; 872bp fragments;
5 -7 907bp fragments; 8 —10: 1254bp fragments

B1 CIAV ZRARRY IS
Fig1 The fragments amplification of the genome of CIAV
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SEHERMIZ TR FEIEE S 95. 6% ~99. 8% ;
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PRI AL AL A AT R BT (1 2) , CIAV 3545 AL R
Ao 4 A EE B, 53 91 02 Group A | Group B
Group C Fl Group D, irZ:2% i) [El 544k 43 il 43 A #E
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()22 17 5 [a] B AZ IR R R 95. 6% ~96.5%
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CIAVS 12 Bk E 2% 5tk R8T Group A, I 5
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99.3% ~99.9% ;iZ4 R ULH] T FE NI CIAV JiAT
TR EZLL Group A FEFFE N E (K 2) , RIFEHE
HEACAR AL LR 3 BE B ASBIF ST 3 Wk CIAV LA
515355 J& F Group A Group B, Group C F1 Group

78 China/KU050678/GD-103
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China/KU645513/BJ1406
—781 Ml China/MK484615/GX 1804
M China/MK484614/GX1801
99L M China/MK484616/GX1810
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Japan/AB046590/C369
97! Japan/AB046589/C368
South Korea/JF507715/CIAV89-69
China/KU050680/GD-101
China/DQ141671/SH16
China/KJ728823/13
China/KU645516/HB1517
China/HQ872030/AN-China
China/KY486137/HLJ15108
China/DQ141670/SH11
USA/AF311892/98D02152
China/FJ172347/SDLY08
Germany/M55918/Cuxhaven-—1
Malaysia/A'Y040632/3-1P60
99] 1Japan/AB0O31296/A2
66 Malaysia/AF390102/SMSC—-1P60
Japan/D31965/82-2

China/AY999018/SD24
China/DQ141673/SD22

100 Australia/EF683159/3711
L—— Australia/AF227982/CAU269/7

China/KU221054/SD1403

1 O@H/AB(QWWO/TR 20
91 Malaysia/AF285882/SMSC-1
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64

76
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0.005
WORABITEARAH 751

Mrepresent the sequences obtained in this study

2 CIAV £ EFizf& Rt
Fig 2 The phylogenetic tree of CIAV complete genome
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VP3 E B 77 AT KA IRIG RN 28 B
SH VR VP 8 0 SR 7 94 7 Lext, & 30
VP12 B 728 5 E R B P AES 75,97 125 139,
144 287 370 376 413 F1447 v & 3 R 7 1 5
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100% ;53 Hr GX1801 .GX1804 F11 GX1810 VP1 #E
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South Korea/JF507715/CIAV89-69 13| ® China/MK484616/GX 1810
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China/KU645516/HB1517 10| Japan/aB046590/C369 Group A
China/KY486137/HLJ15108 Japan/D31965/82-2
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China/FJ172347/SDLY0S of ['m chinanvkasasiacxisor
Germany/M55918/Cuxhaven~1 _M“‘””W““““‘]
Malaysia/AY040632/3-1P60 48 Japan/AB027470/TR20 - )
Japn/ABO31296/A2 52, — - China/KU221054/SD1403
Malaysia/AF390102/SMSC~1P60 ——— China/R UG 13516/HB1517
China/KY486137/H1LI15108
——— Japan/D31965/82-2 China/DQ141670/SH11
ChinalXY399018/5D24 Group B China/F1172347/SDLY08
) i China/HQ872030/AN-China
100— Australia/AF227982/CAU2697 | Group C China/KUOS0680/GD-101

3 China/DQ141673/SD22 |(‘rmn]}

China/AY999018/SD24 rouE
Australia/EF683159/3711
Australia/AF227982/CAU2697

= Group C

0.001

Group A

China/KU050680/GD-101

Group €
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M represent the sequences obtained in this study

B3 ETF VP1,VP2 #l VP3 EREMER)ZE LR
Fig 3 The phylogenetic tree of CIAV base on the VP1, VP2 #1 VP3 genes
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P GX1801 ., GX1804 I GX1810 5 [ 4b 5 # £tk
Cuxhaven — 17E45 75 .89 141 394 {3 & FE MR {37 5 |
TREF—3, 55580k €369 1UAESS 394 i & LR 17
TE25, 5 H AR AR €368 [ N5R A GD - 103
1 GD - 104 FRTESE 75 .89 125 141 144 394 {1 %
FEm2 A A 4 BB — B, I GX1801, GX1804 Fil
GX1810 5 H AR Rk €368, [H 3R EERE GD - 103
1 GD - 104 tRA]REE A MBI EORTE (£ 2) .




<12 - P E 2 2 2020 4F 3 HAS 54 B5E 3 1

Chinese Journal of Veterinary Drug

AFE T VP2 8 2 EE R T A Lk 25 R R
VP2 I EEERR AL A ] VP2
FILR T 5 = ST, GX1801 ,GX1804 £ GX1810
VP2 i 15 28 Bk Z % HE bR 0 2 5L R (W] UR P
98.6% ~100% ; H:/5 GD —103 1 GD - 104 Y&
FERR[FIENE R 99.5% ~100% ; GX1801 ,GX1804 Fil
GX1810 VP2 25 [t 55 982 i 3% P A O 110 322 2 (1
CNCGQFRKH"* ) ¥R B A 5 LT A VP3 2K
P SE TR T, 45 5 R TR VP3 4R 1 I 8 SL 18 7 )
R EEARST AR DA BH I A48 5 GX1801 ,GX1804 I
GX1810 VP3 #1115 28 BkZ7% 8 bk 1) 2 3 18 [A] 5
P£2496.7% ~100% ; H:Hh 5 GD - 103 #1 GD - 104
(1) 242 Rl IR 2R 100% 5 73 B GX1801 ,GX1804
1 GX1810 VP3 #1515 T AN I T A e Ry H 221X
B (VP3 N B2 RIS 1 - 69 MR , &
PRAXAN DX I8 e AR ST

2 GX1801,GX1804,GX1810 #1 Cuxhaven —1,C368.
C369.GD -103 .GD -104 B SEBA STW
Tab 2 Amino acid changes during GX1801, GX1804,
GX1810, Cuxhaven -1,C368,C369,
GD -103 and GD -104

N VP A2 ZE R 5
E243 Amino acid position in VP1 protein

Strain

~
W

89 125 139 141 144 394

Cuxhaven -1V T I K Q D Q
€368 \ T L K Q E Q
C369 A% T L K Q E H

GD - 103 \Y T L K Q E Q

GD - 104 v T L K Q E Q

GX1801 \ T L K Q E Q

GX1804 A% T L K Q E Q

GXI1810 \ T L K Q E Q
3 i i

FEIH) T 2002 — 2004 AF (7] % 77 X A 4
CIAV MR e BLHEAT T A7 8 24 4, IFIF B
CIAVFE )™ V4 X% op 3 3 77 76, X6 @ SC %7 F
2006 AFXF—H#R )V CIAV 43 B AR dE 17 38t % i 4k 43
B, B BZ 5 Bk 5 R EE TIBDA0 R4 ¢ Rk,

AR R IWWA KT 76 CIAV FATIE M BRGE ,
AR DA R 2 ZURE b i 3G 0F 4845 3 AR P R
T CIAV 25K P8, 76 CIAV 153 F i AT
IR A R L T AR

RIS % Elahir 507X CIAV 193, K
CIAV IRAEHAL 53~ 4 A FEHBE (Group A | Group
B . Group C 1 Group D), EI TS 1 15 i [
FEMET 434 HE Group A Group B F1 Group D #f,
5 Eltahir Y M BY#F 58 40— 3, A BF5 1Y GX1801
GX1804 F1 GX1810 Ftk 5 12 th T E S % 5tk IR IR
T Group A, FFURUESE T E N AT 8 MR £ 2 LA Group
A BEAE,JFH GX1801 ,GX1804 il GX1810 #tk 5
Nk GD - 103 .GD - 104 f3E 4 R B0, H
5 GD - 103 ,GD - 104 HA7 %5 0y 2 31 R P51
R, #E0 GX1801 . GX1804 Al GX1810 7 4k 1] E
5 GD -103.GD - 104 RIFEF Rl —#tk, A5
BTHET CIAV &3 VP 2K VP2 JEKH Al VP3
FER R A FEAE R, B CIAV 5L K Al VP JE[H
JT e g A A A AR A — 3, TR T VP2 BRI R VP3
L DR 8 AR S REAK S0 A B0 43 1, DR T
VP1 BERIX) CIAV #4770 45 CIAV 7ERE A B iy
K53 Bk —E s T 3L,

CIAV FY S0 M A 7E 4 i b r 36 58 &l 5
VP12 I SRR (7 A 5C R % Y], Renshaw %1
KRB VPL E55 139 A 144 (0 LR A s ¥ 7%
N E WML (Q) B, 23 B I # /E MACC - MSBI
YA I %) 3G 55 A AE A%, GX1801, GX1804 Fil
GX1810 VP1 #1145 139 Fl 144 192 FEMR A 4553
SRR (K) MR ERR (E) 5 Z Y €368
1 €369 BRI FELE MACC — MSB1 41 Jif | 3% 7 B
B R I, HEN GX1801 ,GX1804
1 GX1810 A HEFE MACC — MSBI 40 it |- A R 4
3@ W PE, Todd %1% %} Cuxhaven — 1 #k VP1 E H
DA 75 .89 125 141 144 #RuEAT T 78 {HATS 8K
TRER 394 iz B A A BE e (Q), K M
Cuxhaven — 1 5878 ¥R % J1 0055 , H HANGES [ EFE 00
HRER IR 24, AR S C368 F1 C369
MRE A% Yamaguchi %[19] A% ,ﬁ\%U%E—ﬁ%
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FO 5 T AR FR SO0 P 1 55 2 4k, T 9 7 K
GD - 103 1 GD — 104 bkt 0 28 283 i SC i 2
e R FERR , GX1801 .GX1804 FIl GX1810 VP1 &
FITERE TR D7 A5 (56 75 .89 125 141 144 Fi1 394
i) B35 €368 .GD - 103 1 GD - 104 ZE[RI{v 45
PRFE—2, B, AR 1Y GX1801 ,GX1804
1 GX1810 Bk AT 68 HA i Bt , (75 2k — 2D 1y
N TG 50 A e E

CIAV 1) VP2 B [ HL A N R 5 1 1% g 0
P 5 BRI TG A G 1 3 P AT VP2 R A
94 ~ 103 {7 & FEFR (1" CNCGQFRKH'™ ) | JE 5 N )
5595 {0 FER 97 v 4 3k 1R 1) 2 A8 23 ek 555 5 # AE
MDCC - MSB1 Zf if |- % 52 il 5& ek 21> 41 Jd i
AR OKHFSE T GX1801 .GX1804 Fl GX1810 VP2
A EAY 1 CNCGQFRKH '™ 5 B 5T, X J& 75 %
FE MDCC - MSB1 4 -7 Az B Sk 1) 448 i 25 ik
T Bt FIY , Astrid 22 BF 58 KB, VP3 E
5175 e 4 L TR G 1 EE XUV N o
ZERIRAYEE 1 ~ 69 1 pyZ FER A o5, 12 X I 1Y Bk
ANRE 5 5 b R A B Y R T, A RS GXL80L
GX1804 F1 GX1810 VP3 [ N st 1 ~
69 VL Z LR Y & BE R SF, 454 VPL 3% 140 27 45
(4347, HET GX1801 . GX1804 1 GX1810 7F &% Yx
XA J5 A RE RE 62 5 | A A 25 bk [ 448 L 15 200 A 1
T,

SE WK
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