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B OE: [F%]) 2014 F0ik, 8Im(duck adenovirus, DAAV) B2 & 5] A2 49 &5« & I 74" £ 3% B
FBEL ] IZIRAT, HA AT NS RILE A, AR A I AABRS LG TR e mrl. [Be] %
EARMB A R R R, [ i%k] XﬂLiL#’i‘f’%é‘Jff’rHE M EAE S 34T PCR X RT-PCR #01. #% &
aBAEE. BN ERFHHE)aRE. [£R] AIELLL PCR 40 DAAV B2 fatk, JFRIa B 2|
—# DAdAV B2 &#k, @ %% DAAV B2/BG19. #Z4 & # BG19 & F 49 %8 AT J& 8 Jt(leghorn male
hepatoma cell line, LMH)E K E & . &z MM, BRIFIMEESRB T, B4k BG19 A 2 A fiber &
, EZ % B 4o hexon. fiber 1. fiber 2 % DNA polymerase % E 5 B /) DAdV B2 4 & #h4% F 84
AL IA 98.26% VA £, 5 DAAV B1 K&k GR &F i 2K B 69 4% F BRAB A 2 51 4 77.12%. 30.8%-
34%7% 99.78%; FiA DAV Bl #= DAAV B2 4> & #k &) DNA polymerase 2 F 4 T B — A~ #4045 & ;
4Bk BG19 #) ORF67 KB MALIE BT 1E/E 69 5% 133 15mdh A T, #mRF AL ERT,
# ORF67 A R %A% & B A F a1 A T & AR CH-GD-12-2014 V' 7 14 NRAB. 4 B4 BGI9 A
TR 2 B B ARH A TEAn T8 69 & R F 5 5 4 50.0%A 87.5%, LT F 5 A A 12.5%F2 37.5%,
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Abstract: [Background] Pale liver disease caused by duck adenovirus B2 (DAdV B2) infection
has been widely prevalent in Muscovy duck flocks in China since 2014, and no incidence has
been observed in other duck breeds. In this study, two suspected cases of pale liver disease were
reported in Cherry Valley ducks. [Objective] To identify the causative agent of pale liver
disease in Cherry Valley ducks. [Methods] PCR or RT-PCR and pathogen isolation were
carried out with the internal organ samples of diseases ducks. The isolate was identified,
sequenced, and used for the challenge in ducklings. [Results] The internal organ samples were
DAdV B2 positive, and a strain named DAdV B2/BG19 was successfully isolated. The LMH
cells infected with BG19 developed a characteristic cytopathic effect (CPE) with cell
enlargement, rounding, and final disintegration. The isolate BG19 carried two fiber genes, and
its sequences of hexon, fiber-1, fiber 2, and DNA polymerase gene shared the sequence identity
above 98.26% with those of the DAdV B2 isolates submitted in GenBank, whereas these genes
had the sequence identity of 77.12%, 30.8%, 34%, and 99.78%, respectively, with those of the
DAdV BI1 isolate GR. All the strains of DAdV Bl and DAdV B2 shared the same clade in the
phylogenetic tree built based on DNA polymerase gene. The mutation G133T in the ORFG67
gene of BG19 resulted in a premature stop codon, which led to a truncated ORF67 protein
14 residues shorter than that of previous prevalent strain CH-GD-12-2014. BGI19 was
pathogenic to 2-day-old Cherry Valley ducklings and Muscovy ducklings, with the morbidities
of 50.0% and 87.5% and the mortalities of 12.5% and 37.5%, respectively. The clinical
symptoms and pathological changes of dead ducks were similar to those of clinical cases.
[Conclusion] A highly virulent strain of DAdV B2 with truncated ORFG7 protein expression
was successfully isolated and identified from a case of pale liver disease in Cherry Valley
ducks. This was the first report about the pathogenicity of DAdV B2 in Cherry Valley ducks.

Keywords: Cherry Valley duck; pale liver disease; duck adenovirus B2; isolation and identification
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fo E RN R e EE AT RN A B
(duck adenovirus A, DAAV A). EiiK#E 4 B
(fowl adenovirus serotype 4, FAdV-4)F1H8 Jif 5
7 B %(duck adenovirus B, DAdV B), DAdV A
PR DAAV-1, WHR N =8 T FRLE AR
7% (egg drop syndrome virus, EDSV), J&& AT #%
FE N B R 0 B & O B ALY 4 B (FAV-4)
B3k B PG Y 58 - O B BRI 25 5 AIE (hepatitis
and hydropericardium syndrome, HHS)"!, DAdV B
TR & R 7 8 i — D Fh, A4 DAJV Bl
(DAAV-2)F1 DAAV B2 (DAAV-3)f§™ IfiL 75 Y .

DAdV Bl J#&4t i FARIE T 1977 19k H
FFENGY, KBy 30 2 HIRAEFNG IS | BiAT .
ZMESETS, Bouquet ZEPRAE UM IR BE, H
i nds, Rz EER GR 52 & K
UM RERAARA] 5 2014 4F, Marek 25PN 52
T DAdV-2 GR #RAEERFA, AHLHI AN
B B A, 133 7 PR EE R DL R AN

2014 4RIk, 3 A G A BT A — T
MR RRT R, 3R SRR I Ao
R REBEZORTZ i, BRI, H
Kbm 7, HpIEUE—F Y DAV-2 GR #A
TR 7 4 e B ] 5 A0 WG s v o R LA o A e
AT EREA 2 L 4EFEH (fiber 1 il fiber 2),
M GR #k HA 1 D4R (fiber), # B N4 25
Pt 44 MY IR 5 . DAAV-2, DAdV-2 75 57
¥Rk DAdV-3 2% DNA polymerase K[ 2% 5
L st A B 88 2 i B 53 2K B B AR, FRATT 14
BA 2 30 7 108 < 1R 0 15 Y 25 1 I 5 DNA
polymerase [ 5 GR kA2 ELBRABIMELE 99%
DI b, R B /N T 0.004, FF HARE—4 gk
st % A4 3, AH I A AR R L SRR i 52 X
ARG I A G s BUR R N A 22 7P, IRk,
FOATHRTSCHE 250G s 70 B9 14 26 TS o 2 A
S RS BE B ML 2 RIS AL 2 AY(DAdV B2),

1M DAdV-2 GR k1S B 2 B LI 1 A a5 K]
1 B(DAdV BP0
Il RAL A 59 J8 e DAV B2 HYHiRiHE , HiAth
an FIRS SR UL &5 . Shi 55 & I ORF67 JE K M ik
REI TGS 133 (AR RAS, 1 i
2T DAAV B2 28728 bk Y B0t B
sl 2019 4, ARSCHG R KB 2 (I PRER A TG BE
L R, AR SO JR T 3 Ji o0 B S e AR
DU RS S« B 5L, S DAV
B2 i A& kA B0 22 Rt R AR IR R M S %

1 MR5r%

1.1 AR IE

2 Gy BEAL s SE A A RS S R Fh A
AL B2 B & OB E R BT & & BN 12T
HubkA . BUE R . B 4215 JCH Hank's
G A, W 1:4 HEEW, [ R
3 YK, 10 000 r/min 5.0> 10 min, B 34 0.22 um
UEAR I URBR A, /%S T80 °CURFE & -
1.2 &"E. @RERREY

DAdV B2 7 itk BG61 HARIA 72, %
TE L ARAET; X9 41 i (leghorn male hepatoma
cell line, LMH), J M & “AEYRE A BRA A ;
2 HS AP AN . WG, R AT 57 A
Y, % ELISA #illBkit DAAV B2 Bk Ay BHHE
AR P T IR a5
1.3 FEIFILF

i EF DNA/RNA $2I0R & B T3 i
& FBOR DNA /MRS, i vERE R}
HARAF; —2H1 RT-PCR A F &, b4t
S AR A A BRZ\ F] ; DL2000 DNA Marker |
DL5000 DNA Marker #1 pMD18-T Vector, F4E ¥
TARECK#E) AR F]; Super GelBlue™ R YL kL,
TN 22 i A R A BR 2w 5 R A DHSa
JRAZ AU, A A TR(HE) RN AR AT
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DMEM, CORNING /2 F]; Dream Taq Green PCR
TR (2>x)F1 TRYPSIN 0.25% EDTA, FEER Kl
IREHE (P ENDARA ] R4, Sigma A H] ;
2xT5 Super PCR Mix (Colony), Jtui &4 M}
H A A PR Fl o BREE PCR 1Y, Bio-Rad 2],
1.4 ST RE K

%% GenBank H' DAAV B2 /3r##k GTL
(MN551586)Fl15r B #k CH-GD-12-2014 (KR135164)
ISR ZH %)), F) ] Primer Premier 5.0 244y
1T hexon  fiber 1.fiber 2 Fll DNA polymerase
FE RN 1519, H DNA polymerase
IEHFA 53 3 Bait AT (3R 1), S HECHER10]
A I DAV B2 fiber 1 3L 4 SvES 14, 51
Yr¥ e e T A TR () B A RS F A B .
1.5 PCR 3 RT-PCR #&0

B 200 pL 1.1 K B, &R EE
DNA/RNA $& U & i B B IR BUR R IR . LA
PR AZ R AR AR, $2 BEXT N 225 SCHR Y 51 4,
X 2 i /NS 9575 B (Muscovy  duck-origin goose
parvovirus, MDGPV)[lz]\ %’?@?Hﬂlj\ﬁﬁ(Muscovy

x1 SIMFIERR

duck parvovirus, MDPV)!'2 | B8 i 55575 B1 (duck
adenovirus B1, DAdV—Bl)[lo] 8 AR 9% 7 B2 (duck
adenovirus B2, DAdV-B2)!" | & 4 R £ (fowl
adenovirus serotype 4, FAdV-4)!"'5/E4 T PCR #:1ill ,
XHH Gl 6975 B7(duck paramyxovirus, PMV)! R fiT:
&5 7E(duck hepatitis A virus-1/-3, DHAV-1/-3)!"* |

& A1 J5 5 B (avian Tembusu virus, ATMUV)!'

& A7 I BE(Muscovy duck reovirus, MDRV)[m]
FHT RN 7 1076 5 (novel duck reovirus, NDRV)!H!
PE4T RT-PCR Kzl ; PCR JZ W A& 2 (20 uL): Dream
Taq Green PCR T (2x) 10 uL, ddH,O 7 pL,

B RS 1I(10 pmol/L)#% 1 pL, DNA Kl 1 pL.
PCR W 4&fF: 95°C 3 min; 95°C 30s, ##HE%
F Sk A5 008 KRR K 30's, 72°C30s,

I35 MEH; 72 °C S min, 4 FESCHR[18-1914
LT 8 51 4 1TS1 (5'-TCCGTAGGTGAACC
TGCGG-3")H1 ITS4 (5'-TCCTCCGCTTATTATT
GATATGC-3"), LA S 41T 16S rRNA JE K38 FH 51
¥ 27F (5'-AGAGTTTGATCCTGGCTCAG-3")#l
1492R (5'-TACGGTTACCTTGTTACGACTT-3")it

Table 1 The information of primers

EIE/EA i 1915751 B KR P RN
Primer name Primer sequence (5'—3) Annealing temperature (°C)  Product size (bp)
DAdV-B2-fiber 1-F TATCCCTACTGGTGGCCCTC 59.9 581
DAdV-B2-fiber 1-R TCAGTGGCTGCGTACACTTT

hexon-F ATGGCCGCTCTGACCCCTGACTT 63.7 2 814
hexon-R TTACACCGCGTTACCTGTAGCG

fiber 1-F ATGCTCTGTCCGTTTAGATT 54.1 1380
fiber 1-R TTATACAATCTTCGCTAGGTAC

fiber 2-F ATGAAACGGACCAACAGATC 55.5 1443
fiber 2-R CTAATTAACATTTGATGGGTTGCT

DNA polymerase-1-F ATGGATTCCGACGATCCGAACA 59.2 1397
DNA polymerase-1-R TCGGACATGGTATTGATGCCTT

DNA polymerase-2-F CAAGGAGGACTATCCCAAAG 56.8 1462

DNA polymerase-2-R
DNA polymerase-3-F
DNA polymerase-3-R
ORF67-F
ORF67-R

ATGTACGCAATTCCATTCTCA
GTTACAAATTAACTTTTGAA

CTGAAAGAGCGAATTGATGG
ACAAGACTTAACCAAAGACGACC 58.5 1459
TTAGATGGACCATTCATGGTTGTC

49.8 174
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1 PCR K , PCR JZ b 44 % (25 pL):2xT5 Super
PCR Mix 12.5 L, ddH,0 8.5 puL, F. F#Es|9
(10 pmol/L)4% 1 uL, DNA ## 2 uL. PCR JZ
544+ 98 °C 5 min; 98 °C 100's, 55°C30's, 72 °C
10s, 35 MEFR; 72 °C 2 min, HEA YL,
1.6 ™ENTESXLE

%% Shi 2577 1" HL DAAV B2 B9 5)
WU G R T2 LMH 4088, F 37 °C.
5% CO, BEFRF I 1 h S5 W P48, InAZE
RS, TR A B S P BE L 1 S SR 4 7 d,
I 80% LA AU (cytopathic effect, CPE)
WHCR A RS Sk, IRE VRRl 3 K, 7 LMH
M E 1L 510,
1.7 SDEWIY XBEEREI ERAFSIS

B 200 pL 1.6 H A F5 ACAN MO 260, Fi IR
Jii 8 DNA/RNA 42 BOR5) £Gvd B 45 52 BUm 85 4%
2, DRI RN, #cBiER 1 sy
X} hexon-F/R. fiber 1-F/R. fiber 2-F/R. DNA
polymerase-1-3-F/R . ORF67-F/R i#£17 PCR §"1# .
PCR JZ W& Z (50 pL): Dream Tag Green PCR Tl
TR (2x) 25 uL, ddH,O0 17.5 uL, k. TiE519
£ 1.25 uL (10 pmol/L), DNA #i#z 5 uL. [alii H
B Bt, %E4:%] pMDI18-T Vector, $EEUTHLE
A T A TR (R R A R A " F . A
GenBank T & i s A DG R 2 B2 7 41
FIJH] DNAStar MegAlign 4 %l Fy 285 S k4 7
FEAAE S st A AL 53 B, FIFH MEGA 7.0 € 4%
(neighbor-joining)kiz . 1 000 K, 4 HEH 1)
BEMRZRKEW
1.8 zhilie

W 585 S AR R ARSI R 7R 25 101R,
FRTC I (35 32 30T 10 R0 EERG R I, $2h
HUZE) LMH 41 96 FLik , B EE 8 1L,
F3fL 100 uL, [A) A3 B BT B, P T 37 °C.
5% CO, JEFRAA TP AT R 97, Fi R Karber J7 7120

I 7 G 75 - 00 Jf 3% 3R ) IR L i (50%  tissue
culture infectious dose, TCID50), 2 H @ #Epk4
WIS 7R 2 5 0 53] 40 SR LB 2 AN X BB 2, 44 8 3P,
Ve 20 B9 2P) 38 o BR WL S 0.5 mL #5510 A2
FLEE, X HE 4 A P G AR ) 77 2 i JC B Hank's
W, TR BRI, BRI A AL I R 3R
B, 05k 14 d, [FINAE 7d #0114 d FREIFIC SR
XPRETG R i i), i sk AR AL, JCTR
KA FENS (4 JEIOE . RELAE R IR 2, 4 ST
BR[10] DAAV-B2 (%551 ¥ (fiber 1-F/R)it
T PCR £l , PCR Jz i {4 22 1 55 4] 1.5,

2 EREG5M

2.1 PCR #&MN4s

XF 2 Oy ARRE S A K & LR R .
B 40 B 19 9% L PCR 8 RT-PCR K, g
DAAV B2 (& 1), HoAts a5 an 255 /N R IR 6 2E |
TR/ . & 4 RUBUREE . TSI B 5
WO R PG EE . B IAT IR BE . 250G 0T fi7 I 7
T TR T fi I 5 A T Ao I 341 BH 2 5 R A T
16S rRNA K FH 5 [ Pk 2] 1 506 bp Y BHE
Zr (FImE ), o HL o i B K AP B, T 2
P 519 PCR 8 B, w125 018 2 41l
PRFE S K DAAV B2 JE YL A5 41 12 g
22 WEHNES5LEER

W 2 0 BAPES R IR RN T 52 LMH 4
M, Hh—{3H % 5 RTE CPE (Kl 24), 55—
e 3 AR CPE (& 2B), 7YY
72-120 h J5 B A A S, R I Ch A i
B AR K, ProebERgss, mEER K, #Ha
2 Jf 2R BN R0 R AR, B A T AR AT T
s fe 5 RUF AR AR e, IR
5% 5-10 AU R 4T PCR A, Woshy
DAdV B2 PHM:, 255 R 5 8 8 — kk
DAdV B2, #7445 DAdV B2/BG19, fiifk BG19.
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1 IER#SH PCRAM  M: DL2000 DNA
Marker; 1: DAAV B2 43 &5tk BG61; 2-3: IR
Fedhs 4. BHPEXTHR

Figure 1 PCR detection of the clinical samples. M:

DL2000 DNA Marker; 1: DAdV B2/BG61 positive
control; 2—-3: Clinical samples; 4: Negative control.

2.3 SEKRES RBEERNY BREFTS
hEER

R Btk BG19 HIR i DNA, | PCR
H4 hexon, fiber 1, fiber 2, DNA polymerase 3
K F1 ORF67 LK, 4nf&l 3 fron, 7£ 2 814 bp 4b

I hexon LR H K4, 76 1 400 bp FfiT B
fiber 1. fiber 2 J2 43 Be 141 3 & DNA polymerase
L[N H B4, 16 174 bp Ab 13 ORF67 J:K H
MR, AR SR/ —3,

X H B R Bed ATl e X DF4% . F MegAlign
AT, BG19 B9 DNA polymerase F& [ 55 [
N DAAV B2 EEMRAL TR S S SR AR B 435
4 99.82%—100%7F11 99.68%—100%, 5 GR ¥kAY#%
IR S BRI AR RIYE 53 3124 99.78%F1 99.55%
JH MEGA WH# R G LB R R/R, AT s
B F:#R7E DNA polymerase F& [K 4k F [7] — -~ E4k
733 (1 4).

YR BG19 5 DAV B1 #:[E GR # hexon
WA IR S LR AR 53 3R 77.12%F1 86.33%,
5 E N DAAV B2 43 B #E(TZ193. GMH. GTL.
FIGTO1 F1 CH-GD-12-2014 #RZ5) 355 % R i
I, BAFRRARIE N 99.82%-100%., RAERE
2N, PN DAAV B2 43 B FRTE hexon 3 K] 4b
F—A/Nifesr 32, EE GR BT —A~/)
HEAL I 3 (B 5),

2 LMH 2RI 4EREfwREE(100x)  A: 1E% LMH Zi}fd; B: DAV B2/BG19 #Fh LMH 4 4 d J5 1
ES &b gty gk
Figure 2 Cytopathic effect of the infected LMH cells (100x%). A: Uninfected LMH cell; B: CPE of LMH

cells after inoculated with DAdV B2/BG19 for 4 days.
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3 DB BGI BIE S XBEREM PCR 184 %R  M: DL5000 DNA Marker; 1: hexon; 2: hexon
ABAYEXT IR ; 3. fiber 1; 4. fiber 1 AYBHTEXTBE; 5. fiber 2; 6. fiber 2 (IBAMEXT R ; 7. DNA polymerase-1;
8: DNA polymerase-1 [ BH X} #E; 9. DNA polymerase-2; 10: DNA polymerase-2 (BH X ; 11 DNA
polymerase-3; 12: DNA polymerase-3 [JBHMEXf AR ; 13: ORF67; 14: ORF67 HYFHMH:X) If

Figure 3 The amplification results of some key genes of BG19 isolate. M: DL5000 DNA Marker; 1: hexon; 2:
Negative controls of hexon; 3: fiber 1; 4: Negative control of fiber 1; 5: fiber 2; 6: Negative control of fiber 2;
7: DNA polymerase-1; 8: Negative control of DNA polymerase-1; 9: DNA polymerase-2; 10: Negative control
of DNA polymerase-2; 11: DNA polymerase-3; 12: Negative control of DNA polymerase-3; 13: ORF67; 14:

Negative control of ORF67.

3Bk BG19 fY fiber 1 KX 5 E N DAV
B2 7 B R BUAZ T BRAHAUYE N 98.26%-100%, HH
T DAdV B1 GR ¥RAUA 14> fiber Z£[H, BG19
5 GR ¥k fiber 1 JEHE AT BRACIE A
30.8% (& 6).BG19 fiber 2 5[4 5 [ Py DAAV B2
BERR AR BRARUME A 99.93%-100%, 185 GR
FREGHINE RA 34% (K 7). ARGk BEWER
E N DAAV B2 72 #k 1 fiber 1 il fiber 2 ik
5 GR #abF AR 532 (8 6 HIE 7).

FHAST B N & AT AR Bk CH-GD-
12-2014, 73 Bk BG19 ) ORF67 K:[NTESS 41 nt
PLEEH C 3 A R, BRI 1T
JEHE 133 fUfth G /AR T, a4
LT TGA, F3( ORF67 & 14 E M
RIRATEERRD T 14 DMEILR , X PP o848 5 0%
PEIE R Y TZ193 58 AR ORF67 28248 (v E AH
6], Ktk BG19 2 ORF67 287254k (Kl 8).
2.4  FpYEYIHTE

% 10 {0 LMH #JE#: TCIDs, BN
10°'%%/0.1 mL, #H A FHEMEYLR%. 2 H

IS PERR A TS 22 R UL BE )5 20 3 ORI U Hh B0KG fh
UUAB(E 9A), BEAR, 2 4 RBBsET, #
oA AN S 1 NI TR S Lo e vl 1| W= Y 3
K, B IL(E 9B-9D), KHEFEN 50.0%,
FET-3%H 12.5% (K] 10). RAESLT-HG . MESEN
JEFEIE 1.5 A5 104 T PCR A&, 45 547 DAAV
B2 JysiBHME . 2 HIRARFNS R EE 2 KIFIR &
W, PR MIZERE, BRCRR(E 9E), 2 3 KIF
BRAET ™, KIRRAE 87.5%, JET-RN 37.5% (I 10);
FE TGRS AT R . R, R,
R I (8] 9F—9H) s A2k 25 1 P s B 4]
FERE . Mg B AU R e B A
JF A M b K L B D RE AR 1 L 4 P4 I 0 (7 T,
JLUAR L A L L, B RN 218 SRR AN (D 9)),
B /NE AR . R AN B R 2, TR AR
7% RN MR E (1 9K). FETTE N IE PCR 5
I DAAV B2 Jyim BH: , A8 5 B SR IR G kHiE
ARAHTE], ARG 0 5 )2 DAV
B2 4 7 1 55 SR RIAE T 5 o T ARk 7
MU 3 15 A A EE 3 K A2 31 B E I (R 2).
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El4 DNApolymerase EEFRGLEW 55 M/¥ 5 ) GenBank 1155 43 3 i LT IR B 5
b R I B B 2L

Figure 4 Phylogenetic tree of DNA polymerase gene. The serial number in parentheses is the GenBank
accession number; Branch point number indicates confidence; Scale indicates evolution distance.
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5 hexon EERGEAXER 5 NF 5N GenBank &35 438 BT RN EGE; fRE
IR AR B LA

Figure 5 Phylogentic tree of hexon gene. The serial number in parentheses is the GenBank accession number;
Branch point number indicates confidence; Scale indicates evolution distance.
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6 fiber LEFRGLERN H5 NP5 K GenBank Bk5; 7038 FRFIRBEGE; RE

7 AL IR LA

Figure 6 Phylogenetic tree of fiber 1 gene. The serial number in parentheses is the GenBank accession number;
Branch point number indicates confidence; Scale indicates evolution distance.
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B 7 fiber 2BERZLZEN  F55N/TF 5N GenBank B 5; 43308 FIEITFRREGE; %k
7N BRI B

Figure 7 Phylogenetic tree of fiber 2 gene. The serial number in parentheses is the GenBank accession number;
Branch point number indicates confidence; Scale indicates evolution distance.
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"‘ACACAAGCACCTCCCAGTATGAIGGCCCCTTCOTTAATGATTTTCAAAAGTTAATTTGTAACTAA eDAdV B2/BG19
acacaagcacctcccagtaltgalggccccttecgttaatgattttcaaaagttaatttgtaactaa TZ]193

acacaagcacctcccagtajtgaggccccttcgttaatgattttcaaaagttaatttgtaactaa CH-GDWWX-201902
acacaagcacctcccagtajtgajggccccttcgttaatgattttcaaaagttaatttgtaactaa CH-FJCKL-201804

acacaagcacctcccagta

acacaagcacctcccagta
acacaagcacctcccagta
ACACAAGCACCTCCCAGTA

Ny s
|ﬂ|\'|‘|‘\n“" \
YA

A
Al
I
200

8 ORF67 &EFELXTE

dgajggccccttcgttaatgattttcaaaagttaatttgtaactaa BGMH
ggalggccccttcgttaatgattttcaaaagttaatttgtaactaa GDMMI0
dgaljggccccttcgttaatgattttcaaaagttaatttgtaactaa CH-GD-12-2014
TGAGGCCCCTTCGTTAATGATTTTCAAAAGTTAATTTGTAAC

TZ193, CH-FJCKL-201804, CH-GDWWX-201902 54/ &tk BG19 #°8

ORF67 & Mk 4 22 A 0257488k, BGMH. GDMMI10 Fll CH-GD-12-2014 & ORF67 3 [H & A8 # bk ,

EHE R R RAZ X

Figure 8 Map of ORF67 gene alignment. TZ193, CH-FJCKL-201804, CH-GDWWX-201902 and DAdV
B2/BG19 were mutant strains with truncated expression of ORF67. BGMH, GDMM10 and CH-GD-12-2014
were ORF67 unmutated strains. The mutation region was highlighted in the black box.

3 WwE5E#

5 B 9% % (duck adenovirus, DAdV)J&—Ff
TCHERE LR XUEE DNA R 5, &2 ik ik
XIFREEH, Fi 8 DNA A THEAAKSTN, K5t
M 252 DARSERIH R, Hr 240 DA ST E
NARATE H (hexon), 12 N EAAMEAE GV, i T
TEAL, ALHE LA Fl (penton) LIS 1, 2 4%
M4 4k & 1 R (fiber), — BN A AEE K
JE S PR MEA P, R A SR
FFs S e I 24 TPl B A0 R 2 3 R A
X I AT 4 21 it (chicken embryo fibroblast cell,
CEF). YJL ' 41 fifi(chicken embryo kidney cell,
CEK). 4fEXY 5 4l i (chicken kidney cell, CK)All
X I -4 g (chicken embryonic liver cell, CEL)

4 FhEAC A0 oy B N3G A & MR EE L R R A A
MAEAER 2 BB . By i5 Yo S e, Tk & K
PR AN LMH 40 i A 5 07 1 38 3 R
A A BAYE BT HAAE ST H & 38 DAV B2 78 LMH 41 it
Hh 1A B (14T L7 7 5 VR AT 4 4 A (Muscovy
duck embryo fibroblasts cell, MDEF){, Fr LAAS IR,
5 11 DAAV B2 ARSI 4R LMH i1,
B3 B B —HRAERE A S UE Y DAV B2 EEHE,
fir% 4 DAAV B2/BG19,

FMG U I ARE T AR, s A
BAE GenBank 252 T DAdV B2 43 #k CH-GD-
12-2014 W57, H ORF67 JE KN fF7E
W FRRY, IS, E N DAV B2 SR
R MRS EEEN XA K. Yin
FE 20182020 4F AZRHE YL (5 43 25 5] 12 Bk
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El9 MEHAMMEMALREGIGRKERRHRETNL A ESWLFEES . HHTUT; B: I
BEALTARARAS S AP R I8 P i s C: ICRESETARMRAT G B EAD O . thif; De Zeag ST M B4 1 ot
MR E: WS4k . RAUUAR ;s Fr WS ACT- B W AR KOk F s G: BOag st T30 B ok
I H: BCEEAETo MG MR G K. TR SET-REBE A G e . LI . B e Jog BEAZ £K.(400%)

Figure 9 Clinical and pathological changes of Cherry Valley duck and Muscovy duck after artificial
infected with BG19. A: Shrunken head and fatigue of challenged Cherry valley duck. B: Liver diffuse
hemorrhage of challenge cherry valley duck. C: Kidney enlargement and hemorrhage of challenged Cherry
valley duck. D: Spleen enlargement of challenged Cherry valley duck. E: Shrunken head and fatigue of
challenged Muscovy duck. F: Pale and hemorrhagic liver of challenged Muscovy duck. G: Kidney

enlargement and hemorrhage of challenged Muscovy duck. H: Spleen enlargement of Muscovy duck. I-K:
Pathological Changes of liver, Spleen and Kidney in Dead Cherry Valley Ducks (400x).

DAV B2 ##k, Hirf 9 ¥R ORF67 M4 £k SowrE#sR!M SR T Tan 254325 2 1) HF-AN-2020
ZEAERRPY 2022 4F, Shi %M B 7 ¥k DAAV B2 AMUFETE ORF67 BHIFHUSRATA I, 75 & 3 ORF19B
BRI ORF67 AWM RN, - HE A | MEIEMROS2ZES, ORF66 A 2 ML
PR A 1 AR MR F AR A R AR 22 P AR T AL 43 1 3] ORF67 JE 1A A 58
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50 - —e— Muscovy ducklings mock control
—— Cherry Valley ducklings mock control

FETE
Survival rate (%)

—e— Muscovy ducklings infection
—— Cherry Valley ducklings infection

| l |
0 5 10 15

HsJ i)
Time (d)

10 FREFERSIBNSEHEFETZ
Figure 10  The survival curve of challenged
Muscovy ducks and Cherry Valley ducks.

A FERR BG4S, BG4S LRI TE pX F[H X I,
HE 3 bp MIAE A, 7E ORF19B LK X A 33 bp
H4E A, 1E ORF64 il ORF67 HE[X X A4z A
AbA 42 bp HYBLRESL K, ARYE ORF67 JL[H
FZS, EWNRITPM DADV B2 ##k, JFH
ORF67 & [l K5 R AR C L LA wmAT
BEME

A GE 4 B S T — AR PR B A S R A
DAdAV B2 #:¥k BG19, H ORF67 J:[KN %3 133 fif
WL AL T H G 2 T R4, 5 ORF67 &M
e Y LA CH-GD-12-2014 4 2 1 L AT 75

> 14 DESLR, R R AL IEEB TR
ORF67 & [/t Rk 28k . BG19 BERkGAY
B Z & H U0 hexon, fiber 1. fiber 2 fil pX 5
[ A J& ORF67 46 ik 1Y TZ193 BEbEAH L TE 22
5t , ORF64 Fll ORF67 Z [1] 1) 3wt X ¥ 5] s A
[@]; {HW R DNA polymerase FE[F %5 852 nt
BRI, XN E IR BRI 5 BG19 #bk MR
R, 1 TZ193 #kk AR, A TR
UESE BG19 i 4k 75 6 1 4Bk 25 5 340 4 5 1Y)
FOwE | I FLH 4 RS SO v R, £ ORF67
A R MR T RE 25 5 T8 18 B,

X 5 Shi &M E ORFE7 JE [H 58 75 bR B0 1t B
FEAYZE R —E, BT DAV B2 JERNAIEK, S
WEAEZ, HBURER 5 & TE £y K
R ORF67 JERA O, it — Lotk
52, Zhang MBS KR CH-GD-12-2014 &
1 Hi& SPF 4fXS, HARICEH BIGIARAER , (B
E . BRI BUR . W ED R
I DAAV B2 YN PRREGE 5 T 12 IR 4 55 IUIE 55 fe
EAR Y O A M I T DRI RE i S e RE T R, 1
oAb g ) SR g IXURS: ] E At D 7
S 44 9 (1 BOR M o ACBIFSE & B DAAV B2 X4
RS ELAT Bowtt, (A5 BB TR, £

7 2 DAJV B2/BG19 77 BHRXTEHE SRS 5 FRA BB 14
Table 2 The pathogenicity of DAdV B2/BG19 to Cherry Valley ducklings and Muscovy ducklings

415 R H T WEEG 7 d AT A E WG 14 d 7FE 8k &

Groups Morbidity Mortality The weight of the surviving The weight of the surviving
(%) (%) ducks at 7 days after ducks at 14 days after

infection+SD (g) infection+SD (g)

e 8 %o B2 0.0 0.0 146.4+25.7 431.3+45.6

Muscovy duck mock control

G o 2 87.5 37.5 127.6+12.6 273.2+67.2*

Muscovy duck infection

A T X e 2 0.0 0.0 261.5+20.7 426.4+27.7

Cherry Valley duck mock control

HEAE AR AT U AR 4 50.0 12.5 167.7+17.8% 294.4+31.2%

Cherry Valley duck infection

*: P<0.05.
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