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Abstract; FAAV-4 DNA as templates was used to amplify the hexon gene, and the recombinant hexon protein
was expressed. With the recombinant hexon protein as the detection antigen, an indirect ELISA was established by
optimizing the ELISA detection conditions. FAdV -4 antibodies reacted with the hexon protein significantly, no
cross—reactivity occurred between the hexon protein and antibodies against other chicken viruses, such as avian
influenza virus ( AIV—-5, AIV-7, AIV-9), newcastle disease virus ( NDV ), and infection bronchitis virus
(IBV). The positive coincidence rate with PCR method was 83.3%. It showed that the developed ELISA could be
used for the diagnosis of FAdV—4 infection and investigation of related epidemiological.
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4 B ﬂ;ﬁﬁi%( Fowl Avianadenovirus serotype 4,
FAAV-4)J8 T | BE& B, BEIE 5 R XS . BUK
ZEAEN O e A EL T I Y R B S bk
3l PR R R R Y LAk R E 24
By ARG PR A, 2 TR B T E A 2 T A
KU T &R B B A 0 RRRORE
AR PR I RIS T 2 ARG A 3 S
F2WEE LR B  PCR KA 3, A A
TR B AT AR A R A R DL 2 Wy
DB — 8 OB A5, 19040 5 35 43 BEUEE K, PCR
T At A IS A AR, T 3IR Rl 56 R 5l
JER AT DR AT 68 8 5T — o s 2504 B HL 2R
JEE VR ARG D 3 R A P X 2 2R AT I 9 2 A T
DS AR R LRI

H R T P 7S R4 (hexon ) o2 FEEAY AT
HH, K2 2811 bp,wii A EZY JE I JE R 5%
PR T S U () P s S PR T IR e R . BT
FW]  hexon HLA B AR B I 2R A7 X #R A7 T i
BOFI R B 33X — DX G 6 T8 7 1Y R T R R
U, Ja B BOR A A BAE 0 b R M, H 28R M
2 AR IR TP 23K T hexon 2R YT
T B AT IR A% R T T ELISA i i EEsT
1 MRE5RZE
L1 Bl ARAF & RO R4 U0
S FE S B B R IBTEA SR H R B R
XSFEH Y, FAAV -4 BHPERS I3 R G R T 5 R A 5T
FF & A% e o7 25 B, B e 5.7.9 A (Avian
Influenza Virus, AIV-5 AIV-7 AIV-9) FH MRS ifi
18 BTk ( Newcastle Disease Virus, NDV) FHPEXS
Mg AL Gk A48 R (Infection Bronchitis Virus,
IBV) PHH: XS I3 R &R TTAS 5 S b2 A 90 i s 2
WX E G, FAAV -4 FIPEIME & SPF HEXS I,
SPF XGRS /R EELERHE M EORIF K AT
1.2 FESLHRA  pET-28a 3K [ Kk 5k
Y TR BRA ], Tag DNA B4 18 | Bl 4 P 1) il
EcoR 1/Xhol, T4 & $% i .DNA Marker 1§ F TaKaRa
25l HRP RGPS 1eG W [ Jb 5 H B Rk

F A 58 % HRP -DAB £ 9 B 50 & 7l
VSPE TMB K Y)  W  H R AR A= BB IR A
Al PVDF [ [ 2 B b A BRA A

1.3 hexon & A [ Kk kAt FHEEEN
Kr—yeoju # hexon J¥ 41| (55%%5 . HQ709228.1 ) i% it
519, 0 EcoR 1/Xho 1 NEEVIAL S, 514 F
5 K. F: 5 — GGAATTCCCCACCCGAAATGTCA-
CGAC-3"; R: 5" - CCGCTCGAGGGCGGTGTTGTTG-
GTGTAGAG-3" 9" K Bl 1032 bp HE A B, i
% pET-28a #{A , fiv 4 4 pET-28a—hexon , ll | 1E
i Y KL %5 {1k & Escherichia coli BL21 ( DE3 ),
0.8 mmol/L IPTG 37 C %M F 6 h i HALA, [A]
PSS, AR5 T B X BR B0 W B T A R A7
WiWE ,12% SDS—-PAGE HL ik 43 B %% 35 8 A IF V) ik
4tk

1.4 Western blot 247 ZlifL 115 £ SDS-PAGE
HLPK 5 2 T EN % PVDF B, LA 1 @ 100 Fs B 1
FAAV -4 38 B I DA S FADV -4 38 BH P 1M 3 A —
P, LA 1 1 5000 Fi kR Sebins 1gG-HRP iy — ¥, it
1T Western blot 2347,

1.5 [l # ELISA 77 %t # 51

1.5.1 184 ELISA B &#Fegfkie  LL37 C 1 h,
37 °C 2 h Fl 4 C i & = FhA [\ 5% 12 8% gl Ak i
FAdV-4 F4] hexon £ [, i & e Al 5544 FI A
75 B 58 2% FAAV -4 4] hexon 5 1 A9 TAEHR
I FAV -4 X8 BH P i 38 10 80 R ik B2 647 T it
DI [R) e B Rt A Lt PAT , 0 A s 1 A 8 e 3
KPP REI] 52 LS A0 HRP bRic —difefE TAE
IFR] B R PN TA] 0 B i Sy < PRV 1L 3
(Positive serum, P) 5 [ I35 ( Negative serum, N)
OD 50, 19 P/N H R HL P AH ~ 1y J5 W04 Jor 16 45 1
7€ A ELISA W A s A O 45 1F

1.5.2 A4 ELISA # 2 Ar ey s 2 R BILILGE
) ELISA J7 %5 B E A FAAV -4 FIPER) 20 43 1L
AT RN (B I e BR 1 2 100 FRRE) 1A
PEREAR ) OD gy, 97 HIM () FUBRIE 2 () , 205 2R
HEAT eI 53 0T, B e FEL
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1.5.3  #5FEEi 7EAH RS T X H ARG JLFP
LT, U AIV=5 _AIV-7 AIV-9 NDV .IBV [HE
ML AT, [R)A 3% FAAV -4 [ BH M5 5 R
1.5.4 s R fiF AN TRIPILAFFG
IR H R B XS FRAE 7 R SR AF 0 21 43 i R it
THREASE 13 337  ELISA J7 kA6

1.5.5  FRA-FaXIe 21 3 PR I3 R 07 A4 21 21
B S O 4 JE AT PCR A, A I 45 R 5
ELISA #4558 L5347
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2.1 hexon HEFHF H AR 1E IO B IE R
FRIXE TR L 4L P 9 19 hexon JE R, 28 19 BRAS M A%
FRELIK AT HT , 255 R, 7 SE I R/ N 1032 bp
(E1) o P35 4 R 5 MY, 25 R s R
FAAV-4 [
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M DI2000 DNA Marker; 1: hexon {3 K
M: DL2000 DNA Marker;1; hexon—truncated gene
E 1 hexon HEEREY LR
Fig 1 PCR amplification of hexon gene

2.2 hexon & AW XK G4 PTG HR/5,EKik
P4 SDS-PAGE J3#T , ZRINEH LA 46 ku(Kl 2)
2.3  # % hexon % & Western blot %if  4lifb 5
1T Western blot %57 , 25 5 W /R 4l ALY hexon £
55 FAAV-4 FHYE LTS 254, -5 B 176 JE
(K3),
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M:Protein Marker; 1 ZifLER 11215 F %A
F 2 hexon H FIANTA ;3 A5 T AR AN TR XoF I
M Protein Marker; 1:The purification of recombinant hexon protein;;
2. Lysed hexon—containing bacterial inclusion bodies;
3:Non—induced crude bacterial lysate from bacteria
containing hexon plasmid
B2 SDS-PAGE 4
Fig 2 SDS-PAGE analysis
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M Protein Marker; 1; 4l{£ hexon TZHZE [ ;
2 BAPE LT %)
M Protein Marker; 1 The purification of recombinant
hexon protein; 2: Negative serum control
3 Western blot £E %R

Fig 3 Western blot analysis
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F1 B ELISA 75 ERBEEFERUER
Tab 1 The optimized conditions of indirect ELISA

e 4 heson 14 ETAE o WL
Filter condition hexon protein Blocking solution Sample Antibody—HRP cubstrate
%E%%(&E 1 ug/mL 5% WiEFL 1 : 100 1 : 5000 /
Optimized dilutions
}}Zﬂj%ﬁ: . 4°C/12 h 37°C/1 h 37C/1 h lh 15 min
Reaction condition
"/ IR T AR I SE N TR R, ELHE A ELISA ARz B AT
2.5 a4 ELISA #|E #rf  SRIBURIEYE FADV -4
AN I3 , 22 8] 4% ELISA J7 ¥k #EAT A I, 107 fe 2% o
NS —vn \ F
T4 0D,y fE (x) H 0.163, FRUE (5) K 0.024, 452 £
- Eu
BB B =3, W B 0,236, B I N
FEMY OD,,, [ERK T 855 TF 0.236 K FHM:, 0D, 09.\9 UQ.N"“ o u""'& ‘og_{" %939 Q_Q"_E"
N I K

/NF0.236 HBAPE(E 4) .

2.6 RN RIS MY EEE ELISA J5 kXt
FAdV-4 NDV AIV-5 AIV-7 AIV-9 IBV B
MEATAGIN , [R]FsF35 B P X BB ( Negative Control,NC) |
45 RY] E 2 hexon H 115 FAAV -4 PV I TE 47
SELES 5 NDV AIV=-5, AIV-7  AIV-9 IBV [
PE MBI ZE N (L 5)

2.7 HAFERE  RAESAYEE ELISA K0 J5
W R R 21 43 X it 3 R A, HePo1s ok
FAAV-4 HUURBAYE, T PCR 455 WoR 18 (ke 5 &2
PR, PR VA BIPE AT & 3y 83.33%, 4R KW,
# 7 A9 ELISA J7 1 F1 PCR 7 V45 & R85, vl
T I R A M 75 A o P BT AAAGE DU

B4 PHEERERITHE

Fig 4 Negative samples normal distribution diagram

ETEHEE N

FAdV-4 ND Al-5 AI-7 Al-9 BV NC
A ] 28 95 i R Ao o

B 5 ELISA #5345
Fig 5 Specific Detection of ELISA

%2 ELISA ®ll77%5 PCR 77— B4R
Tab 2 Comparison of concordance between ELISA and PCR Test for detection of FAdV—-4

LioRllDRPN PR REA R B PR A R AR PHPEREAFT A%
Detection method Positive Negative Total Concordance
ELISA 15 21
83.33
PCR 18 21

3 Hit5IhE
2 HE DT S W 8 1UER PR CELO
hexon & F/E NPT, B F A L7 % hexon

A S & LR R PRI 22 A Kk, TRl VR 1 22 57
RATRE S A E PR, BT, & T
DL FAAV -4 B9EE R 4H S DNA #H 948 51 255 1Y
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hexon & [ i 43 # $ 5 1Y ELISA A& W0 5 2%, X T
FAAV-4 (I % 5 AT RE 38 A & X 1, T 38 Tl
PR H B A FRUR A DRI XS 1) 1L V75 27 12 W, L 0 o
E@%ﬁ%ﬁ)ﬁ%xﬂi FAAV -4 (145 I R Ak e & 2o
25 ATy T i — AT I
Hﬁu FAAV -4 11 52 56 %12 Wi ]34 mu PCR
F2, ELISA J7 35 W #E ST Az (2 WAt T 1L 7 2%
Tk, BRfE NS T B ELISA ﬂ;TLM’Ejv”WEI Pt
PRECH A 30T %, BRI T AR 5 R4 53 i 5424
ST A AT XG0 A UK £5 5 11E B B 044 1) 1l £
I R PR AR W0 AR 2 PR ST Y ELISA U758

I, B A I A, A LR BRIR B O IR R A
JE i RO
S 3k
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