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v X == i H- = Ik = /
HIBESEEEEERT FAAV-4 I BLER S FIHE
ez’ TR 2Ew° xpm® Lee’

(1. AIgMb RS Rl Rk b el W/RE  150030)

(2. Advfalb Rk apklaesg e BIRIT MR/REE 150030)

B, HERN R B REE R B RAYEARERE R LR E SERREMRE
BT /R 150001)

B OE. [84] L3 ENES MM (Fowl adenovirus, FAAV)R T &, %9k LT K-
i T 290 & A4, BBIER SR FERGRATHAE FADV 774, #tfmid mJIL R e94E
o RAFE., MK E R S FTIRIE La Sota B3 HERE Y T RS AL FAAV T, KTE A
AP FAAV B A i fTed Ta R B . [k EAAREEEE 54 FADV PCR A& 77 kA4 &
AL IRIE La Sota B3 EEE Y, HHHAT FAAV 5B 5 Z., Z/F 0|t fedtibodr, X255
FHRATBAY . o E R R AE, (4R B3 —HEMRmE, 2Ah L160962. B 54
A, 5 &Hk L160962 9 52k A= hexon 2 FH K B 755 CH A ik 4 B FAAAER S, £
¥ 5 v E 4k HN/151025 A= CH/HNJZ/2015 #9AB4H % 99.9%—100%, 5 B ¥ 5] &4k KR5S 4948
WAt 99.3%, 125 A. B. D #= E # FAdV #9485 5] A 79.0%-83.3%. ALt batrk
9, L160962 5 C A M et id 4 R &M AR AFELER —4 X, HFBADMMEA 99.9% A £, X4
A 4R FAAV. AT 5 B4k L160962 49 hexon 2 B A eg & bbby daib s Ay, 5 &4
L160962 5 ¥ B HAk F 4 % A L, R’T-AEG R B L160962 5 &K B LAl A T thAnL. [4
# ] RE B e ey ImIE La Sota 33 &AW ¥ A£MF 4R FADV 75 4, X 82 KB A
F FAAV K& AR i fiATo R B2 —.
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Identification and molecular characteristic of fowl adenovirus
serotype 4 isolated from a live Newcastle disease virus vaccine
LIU Liang-Liang" WANG Juan® LI Hui-Xin® LIU Sheng-Wang® MA De-Ying"

(1. College of Animal Science and Technology, Northeast Agricultural University, Harbin, Heilongjiang 150030, China)

(2. College of Life Science, Northeast Agricultural University, Harbin, Heilongjiang 150030, China)

(3. Division of Avian Infectious Diseases, State Key Laboratory of Veterinary Biotechnology, Harbin Veterinary Research

Institute Chinese Academy of Agricultural Sciences, Harbin, Heilongjiang 150001, China)

Abstract: [Objective] Fowl adenovirus (FAdV) infection in chicken flocks is very common in China
currently. Because FAdV transmits both horizontally and vertically in chickens, it is essential and
urgent to determine the contamination of attenuated vaccines produced in chicken embryo eggs by
FAdV and its risk to induce epidemic of Hepatitis-Hydropericardium syndrome (HHS) caused by
FAdV. The objectives were to ascertain the contamination of an attenuated live Newcastle disease
virus (NDV) vaccine produced by Chinese veterinary drug company by FAdV and to investigate the
possible reasons for current prevalence of HHS caused by FAdV in chicken flocks in China.
[Methods] FAdV-specific PCR was employed to detect FAdV from the attenuated live vaccine of
NDV La Sota strain. PCR positive samples were inoculated into chicken embryo eggs for the
isolation of FAdV. Sequencing, identity analysis and the phylogenetic tree construction were
performed to analyze the molecular characteristics, genotyping and serotyping of the isolates.
[Results] A FAdV strain was obtained and named L160962 that shared the highest identity with
serotype 4 FAdVs in the 52k and hexon genes according to homology analysis. Among the strains
investigated, isolate L160962 shared identities at a level of 99.9%-100% with Chinese strains
HN/151025 and CH/HNJZ/2015, 99.3% with Austrian strain KR5, and only 79.0%-83.3% with
members in species A, B, D and E in the sequences of 52k and hexon. Phylogenetic analysis showed
that isolate L160962 was clustered into serotype 4 within the species C with an identity higher than
99.9% and most close to the Chinese strains, suggesting that isolate L160962 is similar to the
prevalent strains in China. [Conclusion] Our studies observed contamination of attenuated vaccines
produced in chicken embryo eggs by serotype 4 of FAdV, which may be one of the reasons that lead
to FAdV infection prevalent in chicken flocks in China.

Keywords: Fowl adenovirus, La Sota vaccine, Isolation and identification
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BRI EE(Fowl adenovirus, FAdV)ZEXSHEH)
ZAAAE, WXSFIEXSHE AT FADV, @5 3-5 Ji
X9 R 5 RN, FADV MG EIARZE , AL LT 2
RIGT FADV 48R 12 ANITERY, 4245 i 75
1-8a, 8b-11%, IR[A] ML IE LK FAAV 3577 JEELRs,
I i _b B AN R R B AT SR B . 5 FAdV Jgk
YUAH G BB 32 B A XS AL IR A I % (Inclusion body
hepatitis, 1BH). LM fR7KEZEGAE(Hydropericardium
syndrome, HPS)FIAILE BELE(Gizzard erosions, GE)
& IBH EZR AT 3-5 AN, KIS LITFR
N FERFE, A A T A AL, FETo R
7E 10%25 45 HPS F2 3 ph M ) 4 %Y FAV Jgiij

P, SRS LATR B o O AR B O NI RIR )
NEETE, FFAEA I R AE , TR R Ry
JiF 48 - 0> 40 FH K 45 4 4iE (Hepatitis-Hydropericardium
syndrome, HHS), JET-% ik 30%-90%, Xt
FIRRIR KA, MHIET, GE FEHhmE 1 &Y
FAAV YL R 8, 32205 J5 X8 IR SO I L 55
(Chicken embryo lethal orphan virus, CELO)!, I
R DAL B2 A BERRE

S5 LR T B 75 0 S 4 45K 8 v 7400 43y
N B R MR TR o AR R LR E, AT
FAdV 434 5 MFf: FADV A-E. FAdV A-E 0%
12 AN A, Horp A P 3B Imyg 15, B Al
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¥ 5 &, C A fudfiig 4 BURMLAE 10 7, D Fhf
FEIfE 2. 3. 9 A1 11 M, E FRufEimig 6. 7. 8a
F18b 7, FAAV HH A TR FR A 2R 1 B Ao
RRF I, AhEE A 3 VAR IR, fLFG/ S4Bk
(Hexon) . Ti4k1A (Penton) FZl-4E 45 14 (Fiber), H
Hexon & 1 & A EE MR P URUE R, HA M
TR S0 FAdY BEDR 4 SRR P DNA,
SEH LK/ R 43-45 kb, FADV 5 AR R
FLR A ZE A SEAEIR], FADV-A F1 FADV-C JE[H
Hrhgfih 2 4> Fiber £, 1 FAdV-B. D Fl E B[
A4 1 4> Fiber 21, [F—Fh N YA [R] il 35 75
s BESE R A ZE AL, I HLBE PR 2 3 S A PR
A [) 00355 78 i B R0 43 BE DR ZE I 41 b AR X £
SF, Hirp 52k ZEPK AN hexon L H 4R FADV PCR
R PRI Hexon & 114 L1 loop J¥51 HLAT
ME RV SPE, R hexon 2[R # T FADV 3t
DRI 7 (ol ) 0 575 2R ) 2 o

H 2013 LK, FkENGHERGSLE KR IR &
JFRERIE A FE XS A AT 22 . 2 2014 4, 3R
] 50 43 M0 T 2 SR 2R PR HE O A0 B L Y ) 3R 0 0
ABUR . B IR B OIS URFE YRR A O
IKEEEAE, [FBHEA TR FRAER . ME, %
FEFR S M X XS RE P R TR &, XS B SR AT
To, FET-%3k 30%-90%% . HHT, FREXSRERITHY
FADV F22LL C, D, E Ffioh =08 iy id miwri
R, BEIER DGR MEPTARM:, TR
XOHE— ELAFAE FADV B, XORERA BEMA KR
Ao FAAV TEZHLR AR H 9 4R T B0 16
SHEOGRE B R FGRIET, (HIRRERE 73458 BB
MANERE . WFERM, FAAV DIKPERE N T, W
A EN A PR, ERT, R R S AR
ZH AR G I £, FADV B L s e
15T M AN . (PR R IR
EE25 ) (2015 4FER) 51 & R b A AN
FEEERI , AUREXO AL Yt A R T . AT
WaRE . B A RIUBREE . AL YRS RN
BIHIUREE . AL YR BB EE . & AR Ez

WOARERREE . B RN EE . XS eI . &
INPEF R R B | X s R B B (F ILSEME) o X
B S & MR A e R 2, SR B e
PRI, SFREYETRA T FADV AR — 2
B, Bl FADV ATESMIE RERIINSE A o AT FADV
FEFR DS B RS FEIRA T, R s e v v 2
EALAE FAAV (755, Hol5 Y i anda] i a0t —25
. AR NFRIE S FTE AT ALk La Sota 55
BEIGE P AG I 43 2 FAAV, PETTXTRT A AL 55 2%
FETAFAE B R B35 it TR
1 MEENE
1.1 fEEFNHAE

P 5% T ] R 24 A ) ol 2B 7 I L AL
La Sota 55 8 PRiG % i A HEE 2515 LMH 48H
FASSEIR B ORAT s BN 2 PR I (HI 280 Ay
10log2) Hy A< S 50 2 il 5 H AR AF
1.2 #HiK. B RFIREENE

iR A pMD18-T . Premix ExTaq It [ 544
TRRECRE)A PR ] B2 TGL ARSI %
il %5 ; DNA $2HURF & H Axygen A w]; DMEM
R4 L5 H GIBCO /Al TP600 #EHE PCR
108 B EAY TROGE) A RA R, Micro 17 /N
BREDHL . AW AR (A2 R F FEER KRB
(P E)ARA
1.3 SI¥IEK

IR M6 R B FAV K 5 14 HF2/HR2M P A
SEHE AT, 52k-fwi52k-rv 51 FHISCHk[12]k 2%
JPA, kg WAt GRS E R AT IR A F
&8, HF2: 5-CCARATGGCSACSAACTACAA-3';
HR2: 5-TVGCGAAAGGCGTACGGAAG-3, Tillli
P8 Bel Bl 593 bp., 52k-fw: 5'-ATGGCKCAGA
TGGCYAAGG-3'; 52k-rv: 5-~AGCGCCTGGGTCAA
ACCGA-3', FHHAY 3% 7 B ik 176 bp.
1.4 fREEFZE DNA HIIZEL

GrRIRTANT A R [ —HEK La Sota 5575
THRET FEALIMES: 3 52, 4k PBS Fikk, K 3 0%
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HIRAJEHC 200 ub, FAFIEEL] DNA R, 9%
BRI ZH DNA $5UT 4% Axygen DNA £
SV BT,
1.5 PCR #&M & 5N E

Pl F R DNA RME MR, H3I W
52k-fw/52k-rv Fll HF2/HR2 435l i#£17 PCR 43l .PCR
JW AR Z (25 pl): 2xPremix ExTaq 12.5 uL, | Rif
2147(10 pmol/L)% 1 uL, DNAS5 uL, ddH,0 5.5 ulL.,
PCR [ 451%: 95 °C 5 min; 94°C50s, 60 °C 45s,
72°C 30's, 40 MEH; 72 °C 7 min; 4 °C &L
PCR 7y e [l ieih) & [l e At , 1l 4 i 4
% pMDI8-T #ilk, K& Wb KIGiTiE TG1
JZASUNA, 37 °C 1557 10 h JGHhBURAHE, &
PCR %78 0 B AY ve Bk b N A R IE R RH
i BRA FEI T
16 wmETE

4 PCR 5  FAdV #Z R FHYER B W% La Sota
S EERRIERETE FHCH PBS A, HU500 uL 5%k
FUNDV FH ISR A, & 37 °C/EM 1 h Lt
HiHEY NDV. HUsHURREYIZ 0.22 pm BB
U, B B E R LMH 4if, & 37 °C. 5% CO,
W 2 h, 3 IR, B 2% 2R LI Y DMEM
YRR T 37 °C 4kZiksgR, BHUE, HEs5dE
SRR 3 IR, WORES SRR, B-70 °C el

B

e ER T, R EIARSHE LMH 4l i stk
25 3 M BN BRI R FE I 2H DNA, 4 PCR
Rl BEAZ R 1461 7 90N (9 (7] 1.4 F1 1.5).
1.7  IMgEAEe

PR TR 5 1%XS LT AN, 25 i it
WA HTIRE La Sota 557 IE A v MR AN B
Sy BSIEA T ISR (HAVK S DLy B 2 75 .
A LT RBRE S TS I BT H I T R e 4
1.8 ALt RAZAEH LD

P53 52k F hexon F: D8 R MZ TR 1)
28 NCBI 7E£k BLAST 434, 5EINAH FADV Btk
52k F1 hexon JEF FFHIEATHLXS, FLE S B RR S E4H
EEHRNZES, RIS FAYF5 MEGA 6.0 X143
BRI Bk T R G L B T, KA
SR (Maximum Likelihood)2z: il 24 & B HELART

2 ZR5HH
21 FAdV eNFRES B
FFHAMISE 22 #5719 FADV PCR K 7, #6:
8 5 r ] B 24 A ) il A 7 BT IRE . La
Sota FIEEIGIE M, SR EW, ZRMMWEIE™
FIBTIRAE La Sota S5aEidE s, Hrp 5824
Pyl i Al A= = BT RE La Sota 55 856 2 1T H
FAdV K5 IAZ R B (] 1A, K60 FADV A% R B2
RAEBR).

C

1 FAdVPCRENREFEEDBLE
Figure 1 Detection of FAdV by PCR method and the identification on the isolate
TE: 1: 52k-fw/52k-rv PCR #1477 #); 2. HF2/HR2 PCR #"147=4); M: DNA /3T Bz DL2000. A: La Sota 55 #E% 1 PCR
Krill; B: 4rEbk FLACUPCR G C: 43wtk F2 {8 PCRAGIN: D: 43tk F3 £ PCR Al
Note: 1: PCR amplification by 52k-fw/52k-rv; 2: PCR amplification by HF2/HR2; M: DL2000 DNA marker. A: PCR detection on
attenuated live NDV vaccine of the La Sota strain; B: PCR detection on the passage 1 of isolate; C: PCR detection on the passage 2 of

isolate; D: PCR detection on the passage 3 of isolate.
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¥ FAAV ASHIAZ R FEAE (9B 0% La Sota 554
T2 NDV PHME I S A, 76 LMH 4 %22
AR 3R, AT NDV BHE M i A
X} 3 AT B FADV PCR RS 7 B, 34
P38 5 B R B R -S4, BB
KN4y 176 bp 1593 bp (Kl 1B, 1C F11D).
JPHNE 25 3R, § 3810 2 AR R B a13
BRI A8 o B AR S BTRE La Sota
SRETERE T A B ] —kk FAV, 1745 L160962,
2.2 IEELEe

X} PCR il FAAV %12 FH A B % La Sota
SRR PRI HA U UEF TR, 559 B0 P
1 NDV 1 HA &34 8log2., ILEEfHRZ: HI
%4 10log2 ) NDV FHAE: MLy Hh AG HE T B 93
B X L160962 4y Btk SAL At 3 ARE IR 9 7
B A B 7 2 0 R A T e A, 255
7N, L160962 F3 itk 3 AUk BE i IRERAS HA 2141
BEAEIG . £WIZ NDV BHME M vEfT 3 rh A%
UG, NDV WEC &gt m, ssyhoi

NDV f£7E.
2.3 FIISH

PR F e 52k 1 hexon KE K 4 ¥ 41
GenBank #5543 2% MF981080 1 MF981081.,
2 NCBI 7EZk BLAST 43t B ¥4 HuXT, L160962
Hilig 4 B FADV S E sk s, S5 stk
B M RAE R R IE 1. Bk
L160962 52k F:[H FrBefp 4 S JLAEHE . EREE .
ISR AR P R4 [ 55 2 A I 4 7Y FADV 4355
PRAGAEIE B R, h 99.9%; 5 B HLFI4> 250k KRS
FERRBYARINE N 99.3%; (H5 A B .D #il E fl FAdV
FIARRIE 351k 83.3% ., 83.3%. 79.0%7 81.9%.
ZAY BRI hexon JEH - BOF A 5 1T 4 A FAdV
BIARIPERS S, Ty 99.3%-100%., Hifh L160962 5
2015 441 BN IAE 4 B [E 2 B Pk HN/151025 Al
CH/HNJZ/2015 FIAHRIPE S 100%, 55 B8R 73 B ik
KR5 FAHIPE, 99.3%. 43 E5tk L160962 5 A, B,
D F1 E F' FAAV MIFHRIES S8 77.7% . 74.3%.
69.7%—73.0%711 77.9%—79.3%.

E1 HE¥ LL60962 55 £ F#k 52k F1 hexon B F B ER HosZE BB L%

Table 1 Nucleotide sequence identities of the 52k and hexon genes of isolate L160962 compared to the reference strains

bk 25 i i Sy Be P
Strain el e s Species Serotypes Country of origin Identity (%)
No. 52k hexon
CELO U46933 FAdV-A FAdV-1 Australia 83.3 77.7
340 NC_021221 FAdV-B FAdV-5 Ireland 83.3 74.3
HN/151025 KU245540 FAdV-C FAdV-4 China 99.9 100
B1-7 KU342001 FAdV-C FAdV-4 India 99.8 99.8
CH/HNJZ/2015 KU558760 FAdV-C FAdV-4 China 99.9 100
KR5 HE608152 FAdV-C FAdV-4 Austria 99.3 99.3
ON1 GU188428 FAdV-C FAdV-4 Canada 99.9 98.9
MX-SHP95 KP295475 FAdV-C FAdV-4 Mexico 99.9 98.7
685 KT862805 FAdV-D FAdV-2 United Kingdom 79.0 72.8
A-2A AF083975 FAdV-D FAdV-9 Canada 79.0 69.7
380 KT862812 FAdV-D FAdV-11 United Kingdom 79.0 73.0
HBQ12 KMO096545 FAdV-D FAdV-11 China 79.0 73.0
SR49 KT862807 FAdV-D FAdV-3 Japan 79.0 69.7
MX95-S11 KU746335 FAdV-D FAdV-11 Mexico 79.0 73.0
CR119 KT862808 FAdV-E FAdV-6 Japan 81.9 78.1
YR36 KT862809 FAdV-E FAdV-7 Japan 81.9 77.9
764 KT862811 FAdV-E FAdV-8b United Kingdom 81.9 79.3
HG GU734104 FAdV-E FAdV-8b Canada 81.9 79.3
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24 RB{REFHUS

X Bk 1160962 fY 52k F1 hexon JL PRI #B 43 %
S 5 CHGER) FADV SR RIS 3 T R G L B i
oA, FER R ISR (Maximum  Likelihood)#) 2
AR TR . K4 52k Fl hexon JEH RS
BIEERE, FAAV 502k 5 A F 245132, 4358 FADV
A-E (K 2 fld 3)., 1E 52k JLH I RSk LM
th, g3 SRR 1160962 443K C Fi, il i 4 B FADV
1E—4r3%, 5 FAAVA, B, D fll E FPatkorg e
RBE(E 2), £ hexon FER A R4 % B L,
AYEPR L160962 43255 52k FEIH R4t &k B ik s
Br—3, 43 BRI 4 & R 7 C AN 9 I3 4 Y,

Aviadenovirus Fowl adenovirus C strain HN/151025 (KU245540) h

Aviadenovirus Fowl adenovirus C strain HB1510 (KU587519)
Aviadenovirus Fowl adenovirus C strain B1-7 (KU342001)

EpEr Pk HN/151025, JSJ13 F1 FAAV-N22 LA
MERFEERERR(KC Fl RC #R) B4R BE, 5 FAdV
A. B. D. E Fh#itforg R R (A 3). HFHA
R ARG L E /4T, 268 L160962 5 C Fif
i 48 FAdV [FIFCREGE, FTIHZE & beE C
TN B35 4 789,
25 DERSFIFESR
ETFTRBERFHAASTEER, X558tk
160962 1 52k FERIFR4 ¥4 5 1iE 4 74 FAdV 2
FEARIEAT O, S5 B bRk P A TR B bR
(HN/151025 , JSJ13) il [ #h Bk (5 Bk MX-SHP95,
SRR ONL Ml KR5), AT m Il 1. 7Bk

100

98

Aviadenovirus Fowl adenovirus C strain CH/HNJZ/2015 (KU558760)
Aviadenovirus Fowl adenovirus C strain CH/SDDZ/2015 (KU558761)
Aviadenovirus Fowl adenovirus C strain CH/SXCZ/2015 (KU558762)
Aviadenovirus Fowl adenovirus C strain CH/AHBZ/2015 (KU569295)
Aviadenovirus Fowl adenovirus C strain CH/JSXZ/2015 (KU569296)

Aviadenovirus Fowl adenovirus C strain HLJ/151118 (KX061750)

3| Aviadenovirus Fowl adenovirus C strain HN/151029 (KX090424)

Aviadenovirus Fowl adenovirus C strain HLIFAd15 (KU991797)
Aviadenovirus Fowl adenovirus C strain HB1502 (KX421401)
Aviadenovirus Fowl adenovirus C strain SD1501 (KX421404)
Aviadenovirus Fowl adenovirus C strain HN1501 (KX421403)
Aviadenovirus Fowl adenovirus C strain HLIDAd15 (KX538980)
Aviadenovirus Fowl adenovirus C strain ON1 (GU188428)
Aviadenovirus Fowl adenovirus C strain MX-SHP95 (KP295475)
Aviadenovirus Fowl adenovirus C strain JSJ13 (KM096544)

L160962 (MF981080) -

— Aviadenovirus Fowl adenovirus C strain C2B (HE602019)

- Aviadenovirus Fowl adenovirus C strain KR5 (HE608152)

Aviadenovirus Fowl adenovirus A strain CELO (U46933)

Aviadenovirus Fowl adenovirus B strain FADV-5 340 (AY683546)

0.0

TE: 2030 ERBCF IR R G 1000 YOHRITE ML S 23 s $5 5N GenBank B35 ; AR R B AURIRALIE 2.

Note: The bootstrap values (%) presented at the branches were calculated from 1 000 replications; Numbers in parentheses are GenBank

Aviadenovirus Fowl adenovirus E strain HG (GU734104)
Aviadenovirus Fowl adenovirus E strainTR59 (KT862810)
Aviadenovirus Fowl adenovirus E strain CR119 (KT862808)
Aviadenovirus Fowl adenovirus E strain 764 (KT862811)

0 I—Aviadenovirus Fowl adenovirus E strain YR36 (KT862809)
Aviadenovirus Fowl adenovirus D strain FADV-9 (AF083975)

Aviadenovirus Fowl adenovirus D (KM096546)

Serotype 4

Serotype 10

Aviadenovirus Fowl adenovirus D strain HBQ12 (KM0963545)
100| Aviadenovirus Fowl adenovirus D strain LN1507 (KU497449)

Aviadenovirus Fowl adenovirus D strain SR48 (KT8628006)
Aviadenovirus Fowl adenovirus D strain SR49 (KT862807)

2 52k EERGFRFEMK
Figure 2 Phylogenetic tree based on 52k gene

accession numbers; The scale bar represents the evolution of the 52k gene sequences.
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Aviadenovirus Fowl adenovirus C strain 1HIBLF-15 (KU877420) b
Aviadenovirus Fowl adenovirus C strain JSJ13 (KM096544)
Aviadenovirus Fowl adenoviras C strain HN/151025 (KU245540)
Aviadenovirus Fowl adenovirus C strain SDSX (K'1899323)
Aviadenovirus Fowl adenovirus C strain HLI/1S118 (KX061750)
Aviadcnovirus Fowl adenovirus C strain 1IN/151029 (KX090424)
72| Aviadenovirus Fowl adenoviras C strain SDSX1 (KU845700)
Aviadenovirus Fowl adenovirus C strain HLIFAdLS (KU9S91797)
Aviadenovirus Fowl adenovirus C strain KC (EU177545)
Aviadenovirus Fowl adenovirus C strain RC {(EU177546)

|t Aviadenovirus Fowl adenovirus C strain FAAV 4 (DQA486054)

2311 160962 (MF981081)

F Aviadenovirus Fowl adenovirus C strain FAAV-N22 (KU764777)
Aviadenovirus Fowl adenovirus C strain B1-7 (KU342001)
%Aviadenovirus Fowl adenovirus C strain ON1 (GU188428)

Serotype 4

19

ik Aviadenovirus Fowl adenovirus C strain MX-SHP93 (KP295475)
IE) Aviadenovirus Fowl adenovirus C strain Ke-Gunwi (HQ709227)
100 [ Aviadenovirus Fowl adenovirus C strain Krasnodar (KJ1207034)
Aviadenovirus Fowl adenovirus C strain KR35 (HE608152) .
94 Aviadenovirus Fowl adenovirus C strain C-2B (K'T717889) } Serotype 10
95t Aviadenovirus Fowl adenovirus C strain FAdA10 (U26221) P
—————— Aviadenovirus Fowl adenovirus A strain CELO (Z67970)
| Aviadenovirus Fowl adenovirus E strain UPM04217 (KU517714}
§ Aviadenovirus Fowl adenovirus It sirain TR59 (KT862810)
Aviadenovirus Fowl adenovirus [F strain 764 (KTR62811)
Aviadenovirus Fowl adenovirus E strain HLI 151129 (KX077988)
Aviadenovirus Fowl adenovirus E strain HG (GU734104)
Aviadenovirus Fow] adenovirus E strain FV211-16 (KX258422)
Aviadenovirus Fowl adenovirus E (AY683552)
Aviadenovirus Fowl adenovirus I: (AY683551)
Aviadenovirus Fowl adenovirus E strain YR36 (KT862809)
68 Aviadenovirus Fowl adenovirus £ strain CR119 (KT862808)
Aviadenovirus Fowl adenovirus E strain FAAV 7 (AY683548)
lOO[AViadcnovirus Fowl adenovirus D strain FAJV 3 (AY683544)
Aviadenovirus Fowl adenovirus B strain FAJAV 5 (AY083546)

= Aviadenovirus Fowl adenovirus D strain FAdV 9 (AF083975)

% 28 Aviadenovirus Fowl adenovirus D (KM096546)
97 Aviadenovirus Fowl adenovirus D strain 1B 12 (KM096543)
1 Aviadenovirus Fowl adenovirus D strain FAAVY 2 (AY683543)
gt Aviadenovirus Fowl adenovirus D strain TNPFAV4 (JQ034225)
—

0.0

3 hexon EERF R E LK
Figure 3 Phylogenetic tree based on partial sequence of hexon gene
e 3308 EECE RN @ RGRTET 1000 YRR BOZ T S E SN $55 0k GenBank B RS AR R BRI E.
Note: The bootstrap values (%) presented at the branches were calculated from 1 000 replications; Numbers in parentheses are GenBank
accession numbers; The scale bar represents the evolution of the hexon gene sequences.
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P8 522 75 T X, 43 B % L160962 7E hexon
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(sitel) H BT IR I R AR (C—G), %Az s b H
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[ 43 B BER (USI13 1 HN/151025)—3, 5 FEAMEE#E
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WAL 15 2 FAAV-4 R TRk A 20 TR IR Z —,
FET TR FAAV 43 B Rk L160962 5+ [ 24 Fij i/ T i bk
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GC! CATCARCTT

(===l

GC
CCAACAACTCGCACAGCATGGTCATCAACT TCGAGCTCGATCC

4 5 EFE L160962 52k #0 hexon £ E F B 4 F4514E
Figure 4 Molecular characteristic of the partial sequence of 52k and hexon gene of isolate L160962
A: Sy EFE L160962 52k JEK i BUF A EEXE; B: 4r kK L160962 hexon [ BT 47 X
Note: A: Multiple alignment based on the partial sequence of 52k gene of isolate L160962; B: Multiple alignment based on the

partial sequence of hexon gene of isolate L160962.
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AREIET-HRMIRIE, RIRDZB AR eE, i
ok, FAAV RS IESEI IG, HLZ S P
FATEE S LA 4 T FAV TSI -0 Bk
CRA MR E HAL T R85 . FADV ATEZE MR
BAEALAE, tn] ZXGHRIEL ﬁﬁ%ﬁ FHT 9% 9%
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R AR, (XS e 1N R, 247
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FADV 7ERATIRITH) E HA RS AL, SEN
Ah FAAV AR BRI AR 7 91 HEA AL S A LR
Gk BT, S5, L160962 #ikkS FADV
ME 4 BpE S BRI, =ik 100%.
RGR BRI RI, sy aitk S EIRA T8
WROLF IR —403, ¥ohimsh 4 78, HHEZ R
o AR R IR, e A B L160962 H
METH E Sy B AR S TR, (RS
BT SR EYETRATH FADV-4 FEH 48T
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