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Isolation, Identification and Pathogenicity of a Chicken Infectious Anemia Virus
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Abstract: A CAV strain, named AV1550, was isolated from suspected CAV infection in a chicken farm in
Beijing and identified by PCR and whole genome sequencing. Homology comparison and evolutionary analysis
were conducted with the reference strain sequences on NCBI, the result showed that the homology between
AV1550 strain and CAV reference strains was 91. 7% ~ 99. 7% , and it was closest to the Chinese isolate
LN15170. Besides, AV1550 was of virulent characteristic amino acids at the position of VP1 75, 89, 125, 141
and 394. The dose of 10000 EIDs, virus was inoculated with 1 — day — old SPF chickens through chest muscles,
causing significant anemia and growth retardation, and the mortality reached as high as 50% , indicating that
AV1550 was a wild CAV strain with strong pathogenicity.
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WAL YL PEZE M ( Chicken infectious anemia ) F& Hi
MALYLVEZY M5 FE ( Chicken infectious anemia virus,
CAV) 52, Hoi J5L CAV J& T8 BR i # Rk, 5L K 4
HTEEE BRCIR LM B 9 7 BE DNA 4Rl 2, %
Wid Ll Yuasa %60 HREE , FERRAE 2 T BUR YL
HE B2 I AP B 000 R0 A 92 400 ) %) e i =25
FMR A ISR TP BEE 3 B | 40 R B0 L PR R g
ARG AL Y ME 2T IS B2 7E H A IR B LK™ | i%
W EE CTE LT BB A 28 7 Mk i [ 9t 43 15
Ko BRT B MFIAE GRS , 76 R Sl A b 282 W
22 T MARAET RIS PR CAV JRge

F 2014 =LK, WFRE RIR VL AR LT T
B ULIRNE RS RETR 3 B CAV RGBS fn, H.
BEAR 22 R G R RSk v 43 25 X U 5T 4 2
HI R I3 43 b DX R A 3G o CAV B LB, B
A REARL I T B B — SO DGR R A B, (R
SEAEAE AT B HRGE A & BT L AR 4y
BEMRECR AT SR i TR
BIEN CAV 73 BRI 731 A2 1 2 R IR FIR RS Y 25
W71, AREFE R 2016 4F b 50 V-5 g 34 50 1
X RFIE b 3 B () —Hkk CAV X 1 H #% SPF X9 #4755
SR PERFST, Rl EA T 1 423 DR 20 00 RN ARRAIE 1 2 5
FR AL 5T HT o
1 #MRl5A*®
1.1 e AUt ARSI T L,

1.2 SPF B jE#nxs 6 Hi SPF X RFI 1 H i
SPF X 340 F A 5t S Mk Ak o 43 S2 06 sh ) A
FRAH

1.3 5l#ikit 56k ZHSERE CVBAMEMER
LY I RE RGN R 52 1 PCR D7) ) 13
—XF CAV #53:51%9) CAV F/R; R4l GenBank
CAV 2JEHA, Bt P 514 CAV F1/R1 1 CAV
F2/R2, SI9F 50 W3 1, b e A Y1 AR R
A FVE

1.4 EERA  KHFFE IM109 232 2400
£ DNA #2507 & .DNA Marker .Ex Taq Mix I
Takara /A ] ; pGEM — T 284K F| Promega /A ) ; i

RHEERS DNA [T & Omega A,

#£1 PCR¥EHSIMFET

Tab 1 Primer sequences for PCR amplication

5194k SR (ST -37) ﬁf’fff
CAV F AGATCTGCAACTGCGGA
CAV R CCTTGGAAGCGGATAGTCA o
CAV F1 CGAGTGGTTACTATTCCATCACCA
CAV R1 TCCCTGGGAGAGAAGACTCG 1339
CAV 2 TCACCCTAAGCAAATGACCCT
CAV R2 ATTTGCTGCATTTATTGAGTGCTAT 02

1.5 mHESE KN Z 8 /MRS B Tk
o LGS SRR, SR RHE 1% 125 IR A
TR (1000 U/mL) HAEBRER K, - 80 C [ & Rl
=K,8000 r/min E.0> 10 min, B 75,4 0.22 um
VBRI UERR DS . U IR 2 DN B R 6 H % SPF
AIR,0.2 mI/ IR, 37 CHRLEMFE 14 d, TTEUGRIE
PRI STIEAR T IAGE A BEER 7K (25 mL/ k)
10000 r/min 2J3% 2 min, [H]FF 1 min, F0K LUAH [A] 8
JEAIHE 2 min, 28 64 H A 2k i SOiR & B WL, A
1CH CAV E1, KSR I P I He R A IR | I i 2k
HEAT 5 WABAR (CAV E1 - ES) |, B MR IRG H5 40
JERFELE =80 C,

1.6 73 % 8 A 3 A

1.6.1 PCR &M CAV JG# S Takara MiniBEST
Viral RNA/DNA Extraction Kit Ver. 5. 0 i8] 45, 4%
HUCAV E2 - E4 {58 HEH4H ., LU CAV F/R A5
Wy RG ) X A% G PR 23 1ML B, ICWAK R 2 x Ex Taq
Mix 25 pL,CAV F/CAV R(10 pmol/L) 4% 1 pL, #&
M 10 WL, ddH,0 13 pl; W £14F:95 C 5 ming
95 °C 30 5,51.5 °C 45 s,72 °C 1 min, 30 PG,
72 °C 10 min, H(5 wL PCR 728, Ml 1. 5% LG b
BEHCHL KRG A PCR 93845

1.6.2  4iFMAN B CAV E4 5 R4 &
JEHRFERN 20 H 3 JE#E SPF 19,0.2 mL/ 2, AL
WHES,0.5 ml/H, 21 d 5% BRIy sk At &
SR —R BRI R BEA TG RS, 5 — 4 i
J5 42 d SR, Z IR S 25 80) 7 v | AT AR DGR
B (3R 2) BUBTAARRGI



R 2G5 2020 S 4 HEE 54 B 4

Chinese Journal of Veterinary Drug - 19 -

®2 HEXHRSIERDNTE
Tab 2 Detection method of related viral antibody

x3 FIERR

Tab 3 sequence information list

9o i LRIIWRER R4 TR 4 43R I 1] 7515
XA Je SR RN B ELISA Cux -1 USA 1991 NC_001427

X W B HI 10 UK 1997 U66304
WARLE G B R HI TJBD40 China 2004 AY846844
B A BLUEEE (HS (H7 (H9) HI LF4 China 2005 AY839944
XA YR A R B ELISA BJ0401 China 2005 D(124934
B I 2 ELISA AH6 China 2005 DQ124935
X1t G 1k PR A i 2 ELISA SH11 China 2005 DQ141670

& WAR P 7 4 U P G B ELISA GD-1-12 China 2012 JX260426
B H PR EE (AB/)) ELISA 1636TW TaiWan 2016 MK376316
& I S R ELISA 1705PT TaiWan 2016 MK386570

X AG G PE T L 75 ELISA SDLY08 China 2008 FI172347

X B I PR EE 22 TaiWan 2014 KJ728830
SC - PS China 2014 KM496310
FAdV - N22 China 2016 KU845734
1.7 BomiEiRE K60 H 1 Hil SPF XS FEAL 5 LN1410 China 2014 KU641013
N3 W A 20 2, A2 Ao, 5 SD1507 China 2015 KU645507
M2 E LA R 100 F1 10000 EID,, CAV F4 5 HLJ15108 China 2015 KY486137
1,505 3 4L % IR SR, SR 0 A S K JUSI0  China 015 Kydsolss
IIERE RS R A 7 d.14 d.24 d.28 d Fl CAV - EG -4 Egypt 2017 MHO001554
. . \ o A2 Japan 1999 AB031296

35 dAIREE XS HEATARE, I AR RS 14 d I SR 1

. SMSC —1_P60  Malaysia 2001 AF390102
LAV, 3-1P60 Malaysia 2003 AY040632
1.8 FmELALHEAWNT H wEMIM)TF LICAV 98D02152 USA 2016 AF311892
E4 DNA AR, 435 LL CAV F1/R1 Fil CAV F2/R2 oD - 101 China 015 KU050680
FHI AT PCR ¥ 34, 8% PCR = H i f5, 5 CIAV89 —69  South_Korea 1991 JF507715
pGEM — T AR #4463 IM109 A, B 100 wL €369 Japan 2001 AB046590
WA A AR LB Blg 37 Cat kg ge. A GD - 103 China 2015 KU050678
¥ PCR (7 vk e AL T Bt 3 AP RE A 022 China 2015 DI41673
H 2 2RI B AT B B SD24 China 2015 AY999018
1.0 FAllat 5 a4 % CAV E4 04 SEEH41T SD1403 China 2014 KU221054
FUR VPI VP2 VP3 FF 540505 6 1 4N B % 0 T e R AR

704 Australia 1996 U65414
CAV 43 Bibk (FEMRM5 L 3) AT HOG RIS SMSC 1 Malaysia 2000 28588
2 HRERMH LNI15170 China 2015 KY486155
2.1 PCR %% CAV E2 - E4 R E ¥ ReY 15 SD15 China 2015 KX811526

LMY 419 bp S (E 1)

2.2 diE A RO XGER A CAV R
SRR SN, A T A 0 SRR 3 R B B JE
X P RAE R , B T4 B3 1 CAV BRI 4051

JoH A R 2 MR IR e, K Bk 2N
AV1550 , BZ5 W8 R T80 I PR e v 28 I f AR
BRI B0 (CVEC)
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M: DNA Marker; 1 -3:CAV E2 E3 E4 HJ CAV ¥:51k A B
M: DNA Marker; 1 —3:CAV specific fragment of E2 E3 F4
B 1 CAV E2_.E3 #1 E4 PCR #&i
Fig 1 Identification of CAV E2_E3_ E4 by PCR

2.3 BRERAR

2.3.1 BARMLE WEEE 2 d, 0B 1 BT
e MEFE TS, 10000 EID,, YL E L) 8 d
THIE S BAE T, 7E M N AL T2 % R 50% 5 100
EID, B AE I B )5 13 d TFIR B AE T, 16 M 22
WINBET 3R 25% , 4R BLAE T 1Y /& I 0 7E
13~20d, &R0 4,

#x4 1 B SPFBEMERTER

Tab 4 Deaths of 1 —day — old SPF chicken inoculation
FET A R

R E]/d

S HEZH 100 EIDy, 2H 10000 EID, 4
1-10 1 0 2
11 0 0 0
12 0 0 0
13 0 1 0
14 0 1 0
15 0 1 5
16 0 0 0
17 0 1 1
18 0 0 0
19 0 0 0
20 0 1 1
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 1
26 0 0 0
27 0 0 0
28 -35 0 0 0
A 1/20 5/20 10/20

2.3.2 ZFRAAHEREEGEREEA  ANFEF
WHEFE 7 d, S AR AT ¥R E T B2 5
10000 EIDg, /&Y HAEFLFN G 14 ~35 d [H] PR
% HRLAH L, LA B B 2 25 55 (P <0.01) 5100
EID, YL AEERP IS 21 d ~28 d, SFH ik 5 %) i
ML, BABENEZER (P <0.05) ,#EF5 14 d
35 d VI E WAL T XA, A2 7oA B3
(P >0.05), EA&REELES,

RS5 AEAEBEELER(n=10)
Tab 5 Weight of SPF chicken at different time(rn =10)

' Mgi/g
s 1] /d
S g 100EIDs, 10000EIDs,
0 35.53 +1.48 % 35.39+1.90* 34.77 £2.50 A
7 71.44 £5.93 % 79.94+9.25 4 77.63 +8.23 A

14 125.16 +10.84 * 117.90 £20.30 * 96.02 +17.82 B*
21 190.01 £16.79 * 169.07 £34.43 ® 130.35 +29.398%*
28 272.32+£23.95* 239.51 +44.27 ® 195.33 +38.22 B*

35 362.12+34.34 " 343.01 £53.77 * 268.17 £49.90 B*

AR KEFRFIRZEREE (P <0.05) , * FoR22R B35 (P <0.01)
Different capital letters indicate significant differences ( P < 0. 05),

* means the difference is very significant( P <0.01)

2.3.3 xF SPF ®eg s A A WG 14 d R
I 2T 20 A5 AR AR (35 6) , 10000 EID Jik s
2 21 24 55 B 21 40 e AR X B A L EL A R
BEMELER (P <0.01) ;100 EID,, R Y% 4 21 40 i 5
AR T B (0 22 ORI 3 S A R AR S X
MR AR L HA B35 22 5% (P <0.05) .

*x6 LIHMBEMIMIERLER (n=10)
Tab 6 Record of erythrocyte and packed cell volume(n =10)

20 5] LLAAIT4/10 LLA A %
oy 2.35+0.18* 30.04 +1.814
100EIDs, 2.15+0.20* 26.92 +2.38"
10000EID5, 1.07 £0.08" * 13.76 +1.06"*

ARG FRZFORIER B2 (P <0.05) , * FoRZEFMRE (P <0.01)
Different capital letters indicate significant differences (P < 0. 05 ),
% means the difference is very significant( P <0.01)

2.4 AVI550 2 FEH 477 2 4F  AVIS50 E4 3
PRIZH 44 2298 bp, AEGRASIX 47 4 4~ 21 bp B E
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$E# & 751 ( Direct Repeat, DR) , Wi XA 3 -8
43 T & B FF I R 324 ( Open Reading Frame, ORF) ,
43 4% VP2(651 bp) VP3(366 bp) Fl VP1 (1350
bp) . CAV ZFEHEILHHTFFI N 530 A B 1 C

C369/AB046590/Japan/2001
CIAV89-69/JF507715/South_Korea/1991
TJBD40/AY 846844/China/2004

—

3AHECEI2) ,AVIS50 BRJE T A B, JE DA R JR A 43
Brig s, AV1550 #% 5 T E 73 Bk LN15170 125 2
KRBT, FE R FJEE R 99. 7% , 5 TR20 Wk %
KARFIL, [P 91.7%

22/KJ728830/TaiWan/2014
SC-PS/KM496310/China/2014
SD1507/KU645507/China/2015
GD-103/KU050678/China/2015

GD-1-12/JX260426/China/2012
D-101/KU050680/China/2015

1636 TW/MK376316/Tai\WWan/2016
1705PT/MK386570/TaiWan/2016
JL15120/KY 486149/China/2015

I: LN15170/KY486155/China/2015
AV1550 @

M55918/NC_001427/USA/1991
Cux-1/M55918/Germany/1991

AF475908/China/2002

10/U66304/UK/1997/attenuated

LN1410/KU641013/China/2014
SH11/DQ141670/China/2005

SDLY08/FJ172347/China/2008

98D02152/AF311892/USA/2016

CAV-EG-4/MH001554/Egypt/2017

I: A2/AB031296/Japan/1999
SMSC-1_P60/AF390102/Malaysia/2001

3-1P60/AY040632/Malaysia/2003

BJ0401/DQ124934/China/2005

98D06

_:M5108/KY486137/China/2015

LF4/AY839944/China/2005
I: SD22/DQ141673/China/2005
SD24/AY999018/China
_ﬂKUZZ1054/China/2014
SD15/KX811526/China/2015

AH6/DQ124935/China/2005

073/USA/2006

FAdV-N22/KU845734/China/2016

TR2

0.005

_|——704/U6541 4/Australia/1996
SMSC-1/AF285882/Malaysia/2000

0/AB027470/Japan/1990

B2 AV1550 SR ERE AR

Fig 2 Phylogenic tree based on whole genome of AV1550 and reference strains
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2.5 AVI550 5 H ¢ CAV 5% #k VP1 VP2 2 VP3
FFAl e B AVIS50 BR5 NCBI EHE CAV #
PRAY VPL VP2 Fil VP3 R4 R N 2R T 51 32047 (]
JEPE BT, VP B RIT A 5 0k £ 1 CAV bk
IR AR 94. 0% ~99. 6% 2 [4] [l 5 e e il 7%
A LN15170 , 5 filK (90 FAAV — N22 Bk VP2 B
R [ EPETE 98.9% ~99.8% ; VP3 B e [a) J5E Ky
98.9% ~100% , VPl RIS C KEM CAV
PRIGEITEPELE 96. 7% ~99. 6% |, [RI W5 5 vei A B Bk
4 LN15170, 5 A% A9~ SH11 #R A1 SDLYOS #k; VP2
LR IR PETE 98.2% ~99.5% ; VP3 24 MR [l I
PR 97.5% ~99.2% , CAV BEFRAY VP2 Fll VP3
HNAEHORAT B 22 5 F2AE VPL 41X,

2.6 AVI550 #RAFAE M & A B AL 8 24T AVIS50
FRAE VP1 11 75 .89 125 141 Fl1 394 {3 #4243 75 bk
FRIEME LR 78 VP IR AE X (aal39 - aal51) Y
139 F1 144 {72 HEM 00 ) o K FlE #0235 pk A
BRI AEREEE T, AV1550 #k VP _EARFIEE
BIEERRNEINFE T,

7 AVI550 VP1 HEESEBR LS
Tab 7 Characteristic amino acids on VP1 of AV1550

VPl LR E
R

75 89 125 139 141 144 394

AV1550 v T L K Q E Q

3 WitE4£iR

H Yuasa 25" KA T IRELARAR E (U MDCC -
MSB1) #1 B ik [ 40 L & (40 LSCC - 1104B1) 7] H
TSR CAV Lok, A 15 5% C il CAV 43 B
PRI IR S (HAS R IE 7 (Y MSB1 X CAV Jg&
P BURPEAN] 5 CAV BERE (10 CIA - 1) Afig
FE MSB1 & il 5 shAh, MSB1 40 g 7 B 48 5% &2
ARG X CAV B BUBE R AL, 2 AL 8 S
TR EE LA REAE L A A7 L g 4l A s R
PCR A R B MR RO AR S 3R 1 H IS B X f5 ] 7
A CAV IBRGLIG RAE R, AW R 1 Hid 5
TR AT 1 43 15 1 SRR S 4 B B 77 1 100 £
DL, ASHIFGY SR A IR B o5 0 1 i ) O % T

B Mk CAV Bk, HL 3G 5E (108 B2 T B 40 1m0, 1X
L ANRBIE N 40 MR SR A H[R] CAV BERE Y 43 B
5%,

AV1550 FERRAFER 2H /R 2298 bp, 5[ P
HMILE 35 AN AR IR R AH LM AE 91, 7% ~
99. 7% Z I, 55 [ A 43 15 1) R 22 B0 Ak 1 [ 1k 34
B, HIL TR bR LN15170 [RlJE MR 5 (99. 7% ) .
ANFEEVR VP A% T R R IEYETE 94.0% ~99.6% Z
6], VP2 % iz [A] P 78 98. 9% ~ 99. 8% 2 [,
VP3 A5 AR R PR K 98. 9% ~100% . BT
CAV 43 & VP1 VP2 Fil VP3 {751 541, & W
HEH A AR/, H VP2 fil VP3 B EEARSF, VPL
VE Ry ME— B 25K B 1 EICE 3 S e 28 S g,
IR 2 AR 3 5 [ PN Ah 2 I BT 4
B3,

Yamaguchi 25" 338 VPL w394 37 i 44 L R
AREETE I EEPUE R R . AL A A
MERE (Q) , W1iZ 43 25 B 4 1T BE LA B I BUm
UNSRAZAE s R (H) |, D)0 M A X A
MAEE X CAV 23 K4 51 43 b s 2 B0, 1k B
ABERR C369 Fb, 48 K5 BERRAE 394 1 A HERR Y
N Q. FIWIBF AT, 75V 89T 1251, 141Q Fil
144Q S SR RIS & A5 A8 B ) 2 W59, A4
SRS - HEF M R 2 4 . A k2
B LR 7 51 S EORPE Z R C 2R W B % e
1Y AV1550 BERSEAT 1 007 AU PRI, AV1550
BEPR 394 RLRYEEEIR N Q,(XTE 125L Fl 144K K
LR g R W F bk v] e B B s i Bow vk, B
NIARG KA B, 1 H G 0 B 5
TESE AV1550 5 R AR 42t 0 e 571 o 2 ol 28 4 0] LA
FHOYRRIE T, B g (R RS E R 10000
EIDy, ) AT 51HE 50% RYFET>R , B S w5 T — B 2 ik Jak
YoM T R GEE RN 30% ) , XK XS4 B
AT IMAEIR WG F IR . WL IR 4 Rl %
W SRR BB PE S VPL R (7 45 A E S R EL A A
Kbk,

Renshaw 251V Hi il VP 5 13 DE MR
(139 —151) (IESZAEIX (HVR) H1 139 F1 144 f7 (A
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FERR AR B 1 A R RIAL R oS 8 /R I, 2k VPl
Q - 139 F/8l Q — 144 B} I 5 10 & Hil FAL #E 2R
A N, AVI550 BERRTE 139 F1 144 {7 &3
TR o3 5 R (K) FIA 2R (E ) , 4 L AE LI
(14 52 T FA% 4 BE T B A, (H 8RR 1 A 2

PR T it — LRI

SE WK

(1]

King A M Q, Lefkowitz E, Adams M J, et al. Virus taxonomy:
ninth report of the International Committee on Taxonomy of
Viruses[ M]. NewYork, Academic Press, 2011.

Noteborn M H, De Boer G F, Van Roozelaar D J, et al.
Characterization of cloned chicken anemia virus DNA that
contains all elements for the infectious replication cycle [ ] ].
Journal of Virology, 1991, 65 (6): 3131 -3139.

Yuasa N, Taniguchi T, Yoshida I. Isolation and some charac-
teristics of an agent inducing anemia in chicks[ J]. Avian Diseases,
1979, 23:366 —385.

Yuasa N. Propagation and infectivity titration of the Gifu — 1
strain of chicken anemia agent in a cell line (MDCC - MSBI )
derived from Mareks disease lymphomal J]. National Institute of
Animal Health Quarterly, 1983, 23 (1): 13 -20.

Saif Y M, Fadly A M, Glisson J R, et al. Diseases of Poultry
[M]. John Wiley & Sons, 2011.

Yao S, Tuo T, Gao X, et al. Molecular epidemiology of chicken
anaemia virus in sick chickens in China from 2014 to 2015[J].
PloS One, 2019, 14 €0210696.

WS, AT, RS, GF — RS A e R AR I B B 0 S
S SRS )]. TEZE, 2019,41(5) :57 -60.
Wang P, Shi J K, Yuan HS, ez al. Isolation and identification of
a chicken infectious anemia virus and its whole genomic sequence

analysis[ J]. China Poultry, 2019, 41(5) : 57 - 60.

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

United States Department of Agricuture Center for Veterinary Viologics.
Polymerase chain reaction assqy for detection and identify of extra-
neous chicken anemia virus( CAV) VIRPRO0118.05[S].

Yuasa N, Taniguchi T, Goda M, et al. Isolation of chicken
anemia agent with MDCC — MSBI cells from chickens in the
field[ J]. National Institue of Animal Health Quarterly,1983, 23
(3):75-1717.

Lucio B, Schat K A, Shivaprasad H L. Identification of the
chicken anemia agent, reproduction of the disease, and
serological survey in the United States [ J]. Avian Diseases,
1990, 34 146 - 153.

Calnek B W, Lucio — Martinez B, Cardona C, et al. Comparative
susceptibility of Marek’ s disease cell lines to chicken infectious
anemia virus[ J]. Avian Diseases, 2000, 44 114 —124.
Yamaguchi S, Imada T, Kaji N, et al. Identification of a genetic
determinant of pathogenicity in chicken anaemia virus[ J]. The
Journal of General Virology, 2001, 82 (5): 1233 - 1238.
MR, 20 0, BEUR A%, 55 — bR A% Yt M 2% 0 955 7 1 43 85
S M AL AF I T[] b T BE A4, 2017, 39
(6): 435 -438.

Lin H, Gou S, Tuo T B, et al. Isolation and Identification of a
chicken infectious anemia virus and its whole genomic sequence
analysis[ J ].
2017, 39 (6) . 435 —438.

China Journal of Preventive Veterinary Medicine,

Todd D, Scott A N, Ball, N W, et al. Molecular basis of the
attenuation exhibited by molecularly cloned highly passaged
chicken anemia virus isolates[ J]. Journal of Virology, 2002,76
(16) ; 8472 —8474.

Renshaw R W, Soine C, Weinkle T, et al. A hypervariable
region in VPl of chicken infectious anemia virus mediates
Journal of

rate of spread and cell tropism in tissue culture[ J].

Virology, 1996, 70 (12) ; 8872, 8878.

(% 8|.FXF)



