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Abstract : In order to prepare and evaluate the polyclonal antibodies against fowl adenovirus serotype 4 (FAdV—-4) Penton and Fiberl pro-
tein, the dominant epitope gene fragments of the Penton and Fiberl genes were screened by bioinformatics analysis and were obtained by spe-
cific PCR amplification, and then they were cloned into the pCold I vector. Polyclonal antibodies were prepared by immunization of purified
proteins of interest in BALB/c¢ mice, and indirect ELISA and Western blot were used to detect the titers of the antibodies. The results showed
that the FAdV—4 Penton gene sequence encoded a total of 525 amino acids, the Fiberl gene sequence encoded a total of 432 amino acids,
and they had 7 and 6 dominant antigen epitopes, respectively, which were located at the N—terminal. The recombinant prokaryotic expression
plasmids pCold I =P and pCold I —=F1 were successfully constructed, and the expressed recombinant protein Penton and the Fiberl protein
specifically reacted with the anti—His monoclonal antibodies. Both Penton— and Fiberl-generated polyclonal antibodies reacted with the pro-
tein of interest to form specific bands, and the penton polyclonal antibodies had a higher titer than the Fiberl polyclonal antibodies did. Taken
together, the purified recombinant protein Penton obtained in this study had higher expression than the Fiberl protein, exhibited stronger an-
tibody binding ability, presented higher serum antibody titer after immunization, and possessed more advantages in preparing polyclonal anti-
bodies.

Keywords: FAdV-4; Penton protein; Fiberl protein; bioinformatics analysis; polyclonal antibody

ks H . 2023-03-07; BRI H. 2023-11-28

HEWE . SMARHGTRITE (BRMSIER [2020] 1Y409 5); BOMARHE SEATRIIE (BRMA SO [2021] —BE161) 5 ML
HERHEAATH (BEHE B AA [2021] 5646)

B, HR, B, Wik

CHAEVER . R, BiR, PR rm . EZENEYRFIREAATSY, E-mail: chengzhentao@ sohu. com,,



B SGHE 20244 Hs56# 3 .55

BIRREE (fowl adenovirus, FAAV) J& THIRIKEE
B, BIR IR L AR R S M P SRR A K R
WeREar o . I, TR 12 Ay AL, SR R4
HEERS . LRI N A~E 5 DR 2R R
HET I HERNAFMGE 4 % (fowl adenovirus
serotype 4, FAAV-4), FERAN C A, BRYLXY f5 H
Fe ik Mo 2 oo B Bl - F R Z& G E
( Hydropericardium hepatitis syndrome, HHS) ' Ji5
AL A MK, TFEIRSE . A AR
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T 1987 AEME 7R WA R P &7 &4, 7 1 AR AR
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HIXS FAAV-4 EZE5E AR 2, (HIFTos %
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F,
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7%, WK R & B & DL PR 25 9016 97 48 O 50
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1.1 #F#
1.1.1 4, A, BhF it

6~8 Jili BALB/c /NRIW H 5t R K2 50 55 5
Yrrp oty pCold T #AK, DHSa %52 A 40 . BL21
(DE3) ERZ S [ 1igE < RAEYHEARAGR

A7) ; pMD19-T~Penton FEREZAR | pMD19-T~Fiberl
i A AR R TN DR 2 T 4 B 2R S S ARAE
1.1.2 &R A]

FEBE#r . RZE A R OXOID /A ;5 2 x Tagq
PCR Master Mix, T4 & # . Hind I, BamH 1 |
pMD-19T R4k A =AY TR (Ki#E) ARAA;
E.Z.N.A.® Plasmid kit R # BULH & H Omega
BIO-TEK 2wl ; & A 4ifbialfl &, WFEPr/h R G
HRP | His /N BUBRBT D9 9 0k i 368 e i 7] &L S
SDS & [ HEG v T i3 = R A E AR R
ol BN EmACE IR (IPTG) W A Sigma
N,

1.2 FHik
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Fiberl £ [ M9 5 A B Ak o B N A 78 2 1
DETAIBIO 43#t FAAV -4 Penton. Fiberl & 18 5 ik
FNEEREIX ;W ] DNAStar 243 Protean 4341 Penton |
Fiberl 25 B MAEHUERA A KM . Z0PE, £l
AR MR BTOJE 4R B N 3K SOPMA 5
SWISSMODEL 4347 FAdV-4 Penton. Fiberl & 4 — %%
4ERY S =g ahk
1.2.2 FAdV-4 Penton #= Fiberl 3 B & ik kM
1.2.2.1 3Bl4pi%it

HRAE GenBank ¥ 7 Hh B & 1) FAAV S 751
(BR5. GU188428) , v FHl Primer Pemier 5. 0 4
W& WP 519, 43308 14 Penton F1 Fiberl, fi4%
9 pCold I =P Fll pCold I —F1, FI¥Es W3 1, il
P38 BER/ING K 717 bp F1366 bp, 514 I
AT A TR A1 FRA R
1.2.2.2 HWERY N, wh5HEE LN EGFH&

fo I JBORE DNA $2 B ) 6 DO AF 9 T ¥ 2 B
pMD19-T—Penton b&.FE# M4 | pMD19~T~Fiberl i [
FARTURL DNA, DA A B0k DNA Bt , # DI
R, FARYE 95 °C 5 ming 95 °C 45 s, 61 C
30s, 72 °C 1 min, 35 NMEI; HJ5 72 C LA
10 min, ¥ IS5 S PCR W4 1. 2% B B e
PROMER LS R Rl 70 & D0 e Tl i B Ay 3 A
H NS5 pCold T 78 A4 43 31 17 FH X 7 1) P D7) i
37 CHREVIER, EAEEDIE e B ) R B It5 pCold 1
i T4 2l 4 CiEH R, MEE YA
DHSo JBZ 40, J5E T LB AR FEREF 16 h,
PR TEHEANS Amp 1Y LB JRASS 35 5L vhad i 1
F%, RBUTCRIF AT PCR 5 WAV %5, B B
Rk 2 VAR T AR TR A FR A w1
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EIE7 RN FIFS (5'-3") KB /bp I
pCold I -P F: CGCGGATCCTCGACCTATCCGGCGATGGT BamH 1
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pCold I -F1 R: TGCTCTAGAGGCCAAAGTATCGTCATCGATGAGCAG 0 Xba 1
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FEARUE 1.0 mmol/L, 37 CHeEHF4 h, BHIREX
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PBST) ¥E% 5K, AKX 3 min, &5 1 IRTEWKYE |
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Ve, IMARG BRI M 100 pl, $%#3) 37 C
TEIRKTFRAA 1 h, ARSRVEVSE A HRP $Ric iy 1L F4T
/I IgG (121000 f5FRE) AL 100 pL, 37 CIH#
H 1 h, FEE, BEMAZGR A MEAKB %
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WL AR, 5 HE . LI P/N{E (BHESL oD {8/
FAPESL OD () RFETF 2.1 FBHME; P/NE/NF
2.1, HRTFESET 1.5 NalgE; P/NEH/INT LS H
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4.77, GRAVY A-0.120, #EMiZE A MR R KE
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JEAZ RIS AN % e 5 B X B 3 TME K, A
BEAT IR A,

FAAV-4 Penton & 1 45 h o — 1€ /5 b
15.4%, B-H5ff i kb 7. 43% , JCHLIN 3 th A AE K B
ditk 77.17%, o B-#r&; #E5~23, 65~76, 163~
171, 216~227, 366~375, 452 ~462, 486 ~490 Jik B
HHT7A B A RN, HixE LSRN0 T K
B TCHG AN A KB AL, R T BESE FAAV—4 Penton
IR ABTIRRAL XN, HIE 1B AIHI, FAdV-4 Fiberl
FEH LD o -2 HE & H 6. 48%, B-F5fh itk
6.25%, JCRRIE M A4S 5 T 87. 27%, TG BT
B, TE15~24, 32~49 223~230. 302~309, 327~
332, 352~358 IKEXILA 6 4~ B diffu e, HiZgs:

LM R RIS T KB TCRLE Hh e K s 4b , fR 1]
fiE /& FAAV—4 Fiberl AP ER AL X, FAIV-4
Penton I Fiberl & [ AR 2 DL JCHE I 5 iy FlAE K 5 Ry
F, o MRBER BT A Al . JCHILIN A AN A TR
FETE, $ T H R H 5o 5 A B TR 2 A 4
fil, SRR AL T B AL T RS

®2 EREAURSWER
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T
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g b b A
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i H Penton Fiberl
FF R e EAE/ bp 1578 1299
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E Hﬁ?ﬁ C2547 H3955 N677 0794 SZO C2001 H3133 N53l 0637 S7
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IE HL 7 A S R A 3
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1 L T 2 R AR
49 33
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2.2 Penton, Fiberl EEREHEHIE
2.2.1 B#AHE PCR ¥ ¥

Ll pMD19-T-Penton 5[4 #iM . pMD19-T-Fiberl
TERE AR N EIHL, P Penton. Fiberl XX H B H
Br, W& 2 FfE 3 nf L, PCR BEY 1 5 H B2k
PR /IR 1) R S LI R B ARl

717 bp

M 1 2 3 4 5 6

M. DL2000 53F Britpnifl; 1. FHEEX IR,

2~5. WA TR pCold I -P; 6. FITEXTIR,
717 bp

4 EAFRFI pCold I -P B PCR £7E

M 1 2 3

M. DL2000 43F Bt EARiE; 1~5. Fiki pMD19-T—-Penton
6. [FIHEXT IR,

2 FADV-4 Penton R 12

366 bp

M 1 2 3 4 5

bp
2000

M. DL2000 Z+F Butahnifl; 1. FHMEX IR,

1000 2. TYLUFRL pCold 1 —F1; 3. FAMERTHE,

366 bp
5 EARFI pCold I —-F1 B PCR £ &

M 1 2 3 4

M. DL2000 43 TR Sthrdfi; 1~4. Fobi pMD19-T—Fiberl ; 5000

5. BIHERIE, 3000
2 000

1 500
3 FADV-4 Fiberl EE ¥ 14 L 000

717 bp
2.2.2 MEEMERFE PCR LT

B E Lk pCold I —P 1 pCold T —F1 i JH firi%
S5 RN AFE T PCR Y1, dEl 4 Al S oI,
RBP4 55 T H 0 3 PR R/ IMEAT I B B
2.2.3 FTHRAEREER

A3 5% pCold T —P F1 pCold 1 —F1 4 ki i
PRI E N YVIEE (BamH 1 5 HindIl . Hind M 5 B 6 ZEHFH pCold I -P WESHILE
Xba 1) HATREDISEE , I 6 FIEL 7 i, 8
B 2547, HE4H TR pCold I =P, pCold I =F1 H 2.3 Penton #0 Fiberl EAE AR EZETIE
54331 717 bp, 366 bp, FHMETEA TR ZLMTER  2.3.1 EHF G AR HXBIE
WE, SHUMAHST, 1R FA% R FoRA HE R W5 B UM (1 3R AR SR B 20 L £ SDS-PAGE

ST HE A RBIEA, HIE 8 FE 9 al L, AR
pCold I =P Al pCold I —F1 FEPLIE £k, £

M. DL5000 43 F Bt hnifi; 1~3. AR ; 4. 25 44N I,
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Penton % I Fiberl & 4 F 5 AR F A, Fiberl #iifk )5 e ik 205 B 31. 8 kDa, 16. 5 kDa 945
ok, JoREF &KW, W Cmaif, mE
12 FAE 13 A] 1, Western blot EJ 36 H 1 25747 43 51 M
31.8 kDa, 16.5 kDa, STUHAFAST, i pralifeis 5]
I3 N A His 2R HNEH

8 7 6 5 4 3 2 1 M kDa

31.8 kDa

M. DL5000 4+ F i b bsifi; 1~2. FARL; 3. 25 AKX,

M. 120 kDa B ; 1. LFESEWRM; 2~3. YRR (0.2 mmol/L

7 EHBRHK pCold | -F1 WELIEE BRISIRZ) s 4-8. VEBOE (50 mmol/L IKIEIREZS)

kDa M 1 2

180
130

100
70

55

E 10 Z=ZHEA Penton iLiELEL SDS-PAGE

40
31.8 kDa

35

25

15

M. 180 kDa FiltZEH ; 1. pCold I -P ¥ S UTHE; 2. pCold [ -P ¥
CAR M. 120 kDa AT 5 1. LHEZERM; 2~3. YRR (0.2
mmol/L BKIAIRZE ) 5 4~7. VMM (50 mmol/L WKMERZE ) ,

8 FAH pCold I -P KixFX SR

11 EHEA Fiberl it SDS-PAGE
2 1 M kDa

180 1 2
130
100

75
55

40

35
1 BIPEXTIR; 2. 77 His FRAE R0 1 Penton,

25

16.5 kDa

3 & 12 Penton Zi{\,Z= 8 Western blot 43#7 (His B4 —)

1 2

M. 180 kDa Wi ;5 1. pCold I —F1 FHSUTIE; 25 kDa
2. pCold I -F1 %S 35,

16.5 kDa

15 kDa
9 FAHAH pCold I -F1 RixFHRHH

1. BT 2. 4 His SRB R ELAE A Fiberl
2.3.2 FTamasihlr
Falifb 5 0 B 098 A8 SDS-PAGE Fl Western 13 Fiberl #i{L = B8 Western blot %47 ( His B34 —#1)
blot &2, FHE 10 A 11 7] WL, 241 £ 11 Penton .
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2.4 Penton, Fiberl EH % T EHFEFE NN E K
Western blot £7E
2.4.1 FHZREGREMNE

S HI BCA 2 1HE &ilf & ) 2l Ak s 19 8 1 AT
WeBEMAE , FREFR G E OD g A W EAE, AR 4 )
FEFE I G (B 4 3 H B 4 &5 ) Penton il Fiberl £
FRE 2091k 3. 371 e/l 1 1. 235 e/ ul.
2.4.2 % & 3AR Western blot %552

L)L ¥ 40 75 1 Penton Fl Fiberl 1E & ¥t J& # 17
Western blot 4852, & 14 FI& 15 fr b, HAHE A
Penton il #5122 5 FEBUIA RE 98 45 5 1 1R 51 31. 8 kDa
S, HE M Fiberl 4 (19 2 5O BEHUIR RE 05 45 5
PERGI 16. 5 kDa 5547, 5 THUMZRAEST .
2.4.3 L AMERAKZM N

o T ELISA J735%F /0N BRI H A 34 T 200 I
ZERINE 3, £ 4 R, Penton £ 58 BEPUIRI SN E
1:3200 LA I, T Fiberl Z5apEHIIRMBANTE 1 -
1 GOOfH A REI A FHPE , Mk 1 : 3 200 I P/N {H N
nJgE, EHE Penton WY IMLTE PUIAZL M KT Fiberl ,
Ui B B 4H 55 1 Penton % Fiberl HAG 55 5 A G ss JEE:

R 3 EHAEH Penton B = EHIERMN AN

35kDa

b

31.8 kDa

25 kDa o
1. BIPEXT IR, 2. Penton &,

& 14 Penton Z5E[EH{ Western blot £FE LR

15 kDa
1. FAMEXTRR; 2. Fiberl M,

& 15 Fiberl 5K Western blot £3E

* 4 EHEQ Fiberl ZRIEHAERMNIEN

oD 14 oD {4
TR L FAEXTAE  P/N FRELL B FAtEXHAE  P/N
S UARIN A 2 s PRI ME S5 L UARIN B 2 YA PR IAME

1:100 2.135 2.142 2.138 0. 159 13.4 1:100 1.811 1.919 1. 865 0. 182 10.2
1200 1.799 1.791 1.795 0. 137 13.1 1200 1.566 1.458 1.512 0.262 5.8
1 : 400 1.543 1. 691 1.617 0. 181 8.9 1 : 400 0. 986 0. 988 0. 987 0. 259 3.8
1: 800 1.233 1.355 1.294 0. 167 7.7 1: 800 0.539 0. 639 0. 589 0.175 3.4
1:1600  0.789 0. 967 0.878 0.125 7.0 1:1600  0.424 0. 438 0.431 0. 133 3.2
1:3200  0.678 0.712 0. 695 0. 124 5.6 1:3200  0.222 0.312 0. 267 0. 144 1.9

3 Wi VAR B, RS R T AL

SR P HN AW E B2 i A B T T i et 2
MZEA SR, b HE A RINRIS | N B
SLnl, W AEYE RS, BIRE AT 4t
JEFAL, AR | B R A R A
FERHT AR Al A 05 B A A3 A B Penton
EHMSEAKYERE S KT Fiberl A, BA M T H
DIl B RS . AR AT T FAAV-4 F %
e Iy v N et ¢ N o T N 24 =
FER) B 41AL . CTL 40Md, Th fAHREFEM ", HE
H 25 5 Z LR AR, FAAV-4 Penton 2 L #
PUR RN B S), &F FAAV-4 i E %
PR AT AN PR RN RN, R ARG S5 Al

BIRIF ) B B0 e B B AR A il 4512, BFSE & B, Penton
BT LB 976 75 14 R T 0 A% PN JoR0E A I, MK
TR A B e P25 3, I Penton 2 1 Y R AL 6 3K
XHSWHAT | U BE 2459 BB v 1 il s T AR R LA
HEZ 'Y Fiberl LR N 5404 5w PR
PE W SEARMERNRE AT R, M SCH SR
Fiberl | Fiber2 5375 KPR ¥ Bt 5 RS Yo X8 LMH 4
Wi, Fiberl S8 (W B LR TE IO IRRL, 1T Fiber2 20
B PRRL, UESL Fiberl XA 55 7 W M 2 ¢ B 52,
T2 X 38 0] 2 7R T 5 40 M B B 32 iR 8 5 A9
AU AR i JEAZ R R A pCold T SEH FAAV -
4 Penton, Fiberl AR AR EIE, RGP
ﬁﬁf%ﬁ@ﬁﬁ%*ﬁﬁ, {HZFEIK M Penton, Fiberl B E
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%56 &
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