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Abstract: In order to prepare polyclonal antibodies against Hexon protein and Fiber—2 protein of pigeon adenovirus 1 ( PiAdV-1), the se-
quences of the Hexon gene and the Fiber—2 gene were analyzed by protein structure analysis software, and the related antigen fragments of
the two genes were cloned into the vector pET-28a (+). The recombinant plasmid pET-28a~Hexon and pET—-28a—Fiber2 were obtained
and transformed into E. coli BL21 (DE3) and induced with IPTG. The recombinant protein was purified by High—Affinity Ni Resin. Poly-
clonal antibodies were purified by protein A resin from the serum of New Zealand white rabbits which was immunized by the recombinant pro-
teins. The target bands of about 27 and 54 kDa appeared in SDS—PAGE, indicating that the recombinant Hexon and Fiber protein were suc-
cessfully expressed. The ELISA results showed that the titers of the anti—Hexon and Fiber—2 polyclonal antibodies were as high as 1 : 10%.
The Western blot analysis indicated that the polyclonal antibodies had binding activity to the Hexon and Fiber—2 proteins, respectively. This
study laid a foundation for establishment of PiIAdV detection method and also provided support for development of PiAdV—1 subunit vaccine.
Keywords: PiAdV-1; Hexon protein; Fiber—2 protein; polyclonal antibody
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WU BRI EE R B R AR (Fiber) . HABIAE
1 (Penton) . 7NAPIAZE 1 (Hexon) 2540 W',
Hexon 7EM 8 MK 52 H (5 HedRem ' o IR sk A
IS, Hexon T 53 UG 1M/ 3 181, Hexon I
RALEZ WA RIS R AR AE, B FL s
o EE B TR LAY, SR EE A e A e ) B TR
[FBAL Fiber % Ha 75 MG FE AR, 2 IR #27
AR R EZE R E AN Fiber 43K Fiber -1,
Fiber =2 Fiber—1 5 Wi Z A MW HA S, 5
ﬁﬁ‘@%;’é, Fiber—2 /E\*ﬁiﬁﬁ%ﬂgﬁjﬁﬁ‘@, T
WF ) B % B, HLE B B R e AR
Sl

A3 50 38 3 4 R 461k Hexon #5145 Fiber—2
EH, o SR FA S R R R, AR T
£ X Hexon 25 115 Fiber—2 5 F B9 4F 7% £ 7 FEHiT
A, SAEET PiAdV -1 R 5 1 25 B, o &
PiAdV -1 3B 4R B S0

1 HR5H®

1.1 s

2 H6 iy (MK 1.5~2 kg) SPF ZMEM: 6 22
KE S, WA b5 4 5 58 50 30 1) 57 58 A FR 53 4F:
NS
1.2 EHREHE

KIGHFFHE DHSa, BL21 (DE3), WA | iEMEHb

HEVHARGIRAF , JEAZRIBEAIK pET-28a (+) H
TR G 2 B sh Bz 2 B LI = R A7
1.3 FEiRA

DNA Marker DL2000, PageRuler™ il 44 2 [ 4> T
EAE, WHAETAEY TR (LF) BOARAHR,;
BamH 1 #l Xho 1, W4 BB XAYRHE (B By
AR B A Y (HRP) Frid i FEHT R
IeG . FEPiR 1gG, W H ThermoFisher Scientific 23 7 ;
6xHis Tag Antibody, W H I =8 AW H R A R A
Al SNHE-B-D-mACERLEE (IPTG), I H b
REFFHARA A, DAB W, LIk, WH
iR RAEYEARFA R F; MONTANIDE ISA
206VG AR, WA B AT RSl ; High Affinity Ni-
Charged Resin FF, W H 4 8 E Y RHA RA A,
1.4 S|¥igit5&K

M4 NCBI A i 8 PiAdV — 1 ( GenBank: NC _
024474. 1) 1 Hexon A Hl Fiber—2 %&£ [H i1 H 1R 7
51, 2 DNAStar 53T EHUK MR, 48 Hexon
(42~252 aa, ¥ Bt K/ 685 bp) 5 Fiber—2
(1~333 aa, PR BAR/INHR 1051 bp) s JirEi
GFICBHAT B RIS, JFA I pET-28a (+) JRA%&R
REAEG I (1),

*1 5|MF3
51 J¥5) (5'—3") Rl
Hexon—F cagtggtggtogtegtaatectcgag ATTTGCGCCTGTCGAGTC Xho 1
Hexon-R gtggacagcaaatgggtegeggatcc AGCTACTTCGAGTTGCGCA BamH |
Fiber2—-F cagtggtgetggtegtagtectcgagGGTGTTGTAGACCAGTTTTAAA Xho 1
Fiber2-R gtggacagceaaatgggtegeggatcc ATGCCCCAGCCGTCAAACGT BamH 1
pET-28a-F TAATACGACTCACTATAGGG
pET-28a-R TGCTAGTTATTGCTCAGCGG

T TRIZA AR, NG PR RIE

1.5 BHBRNAEE

WA S B AR PIAAV — 1 JEYL A8 T 64T 78 0
WFES , $EHL DNA YE N BIAR Y 1 Hexon 5 Fiber—2 J
B, KM pET-28a (+) #IAHEATIHEP sl 53Rk,
LRAVEAL pET-28a 24K 2 PCR 19 K BRI HL UK %58 5
B, A Xho 1 A1 BamH 1 #E47 SEFTIALEE (37 C
20 min, 80 °C 5 min) &, 544k 1Y) Hexon . Fiber—2
HW3ER A B AR E (50 °C, 20 min) #17
A, EAET YA RBE AR RGBT A DHS o 852
DM, MEEEM TS RIEZRN LB Bl F ik,

37 CHIEREF IR (2912 h), PREUAE L PCR §
W, 6 A R A YR B A R 2 F
¥, S8 BT ) HE 41 5URL Ay 44 O pET - 28a— Hexon |
pET-28a~ Fiber2,
1.6 EAZANFESRERETE

P pET-28a—-Hexon, pET-28a- Fiber2 Hlh &=
BL21 (DE3) Rz &40, BRECER I57E 37 C.
180 r/min Z5MF FREHHT IR . 0Dy fH N 0.6 ~1.0 I,
1:100 I A IPTG (4 ¥ 1 mmol/L) 180 t/min,
20 C55 20 h, BFEH )5 5 000 r/min, 10 min,
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1.9 ELISA #&ill & i
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L BEFARAR , BSA (50 g/L) 37 CEMI2 h, M1 :
10~1 : 10° Fike 2 HAR B RTIg (BATExfR) , 4l
TRy, JEZ bR, 37 €4/ T 1 h, PBST ¥k 4
WG A HRP FRiCFEPLR 1gG, MA R EWRE 37 C
HEEIE A 15 min, ZObERNVE KN 0D, M6
1.10 % $Hi Western blot &l

¥ 4li46 1Y Hexon 5 Fiber—2 #E4T SDS-PAGE
W, RS R 0 AR ED %2 PVDF i, =R T,
5% e A=Wk 2 b, RS 2 sl 2 s pE— Pt
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2.1 pET-28a-Hexon 1 pET -28a— Fiber2 PCR
BE

P18 5 Hexon J& R Fiber—2 J& R 5o ZpET-
28a (+), fi44 A pET -28a—Hexon il pET - 28a -
Fiber2, fREHFORS, MFEFMESIY S pET-28a
JRR IR [ 1T PCR %52, FER eS|y 1
53 H B9 A Bt 685, 1 051 bp; pET-28a JFA% %A%
RS 2 H i R B 1 084, 1450 bp, STiIZ,
RAFF (1),

M. DNA #5#E DL2000; 1. pET-28a—Hexon; 2. Hexon; 3~6. pET-28a-Fiber2; 7~10. Fiber-2; P. pET-28a Fiki; N1~ N2. FAPEXTAR,

B 1 =EFH pET-28a—Hexon (A) #1 pET-28a- Fiber2 (B) PCR £

2.2 EAEAMRE, EER4L
HHEALKMN, pET-28a—Hexon Fl pET-28a-
Fiber2 PRI 73K T 25 27 kDa 124 54 kDa (1) F 41
HH, SRR EA LA TR BS DO
L UL 2 R RO AR RS (B12A) o KA
ik 2 M A, {1 High Affinity Ni—Charged Resin
FF XF 8 41 % (1 pET-28a—Hexon il pET-28a— Fiber2

HATE AL, 4 12% SDS-PAGE %%, 7E 27 kDa
12y 54 kDa Zb IR BARSRH, HEH—, £ pET-
28a—Hexon Fll pET-28a— Fiber2 4 # 2H 5 1 4L 4L
R, I HR (K 2B) , BCA U E Hexon
BEEUE RN 7.962 g/L, Fiber-2 & E N 5.074
g/Lo
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M. FRfESSFEEM; 1. pET-28a-Hexon KT ; 2. pET-28a—Hexon B/ LB ; 3. pET-28a—Hexon BEFFJFUITE; 4. pET-28a— Fiber2 £
%5, 5. pET-28a- Fiber2 i%%S; 6. pET-28a— Fiber2 B{EJGULHE; 7. pET-28a— Fiber2 Wi /5 Lk #; 8~9. pET-28a— Fiber2; 10~11. pET-
28a—Hexon,

& 2 pET-28a—Hexon 1 pET-28a— Fiber2 EZH%iX (A) REB4{ (B) B SDS-PAGE 73#h

2.3 SEEAGEHALETE Fiber-2 # & 4k )5 B A RAF iy s i vk, 2 fi

O A JETEE XTIV AT 2lifk, ¥ FRREETE = R RS 7 A BT IA S B B s
VR BP0 AT 15% SDS-PAGE $3F (K 3), 7E
20 kDa (3%E) MIZy 55 kDa (TE4E) AbH P HFR S
i, BB —, RUIZ bR i8O8, I
THR A
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2% ELISA K J5 % B, 24k A Fiber -2 £ ¥
0D, (1:10%) F¥J{HN 1.253, Hexon Z¥HL OD,,,
(1:10%) FEIME N 0.488; 4k )5 £ i Hexon 4
OD,, (1:107) F¥{H K 0.494, Fiber-2 2 0D,
(1:10%) FHME K 0.374, 4 TR ORE 5 AL/ [
PEXTHRIH) OD o fE>2. 1, L Hexon Ml Fiber—2 #J B3 SEpEHEESLE SDS-PAGE X%
HE MBHME (2, £3), &R, Hexon HHE

o

M. FrifEsrFHEEE; 1~3. Hexon £ HiiR; 4~6. Fiber-2 £
LR,

% 2 Fiber-2 &5 [EH{K ELISA &% (0D, &)
AL AT Rl

A 5 77 T E 1 R
1 2 3 1 2 3
10! 2.613 2.585 2.704 2.779 2.824 2.829 0. 686
10° 2.717 2.894 2.788 2.777 2.790 2.876 0. 255
10° 2.873 2.820 2.694 2. 606 2. 600 2.694 0. 161
10* 2.844 2. 669 2. 609 2.496 2.576 2. 661 0. 183
10° 2.565 2. 486 2.546 2.121 2.185 2.040 0. 131
10° 2.526 2.334 2.545 2. 118 2.196 2.219 0.124
107 2.056 2.078 2.136 1.177 1.404 1.269 0.115

108 1. 006 1.249 1. 502 0.296 0.458 0. 368 0. 104
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%3 Hexon ZE[EHIK ELISA &R (0D, 1H)

ALY

dife)s

10T R LA B X
2 3 1 2
10! 2. 864 2. 804 2.745 2.372 2.528 2.394 0. 940
10? 2.875 2.744 2.705 2.309 2.427 2.521 0. 341
10° 2.530 2.337 2.350 2.046 2.055 2. 144 0.178
10* 2. 003 1.992 2.058 1. 439 1. 432 1. 615 0. 138
10° 1. 658 1.594 1. 666 0. 854 0. 890 1.071 0. 136
10° 1.206 1.285 1.584 0. 691 0.706 0.878 0.138
107 0. 649 0.781 1.323 0.397 0.499 0.585 0. 120
108 0.359 0.428 0.678 0. 196 0.213 0.226 0.118
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FalifbJ5 1) Hexon 81 . Fiber-2 fH#E T SDS—
PAGE #ailll, %% B J5 FH AL f5 7 B 0 ZE et Hexon 2R
F. Fiber-2 FEHZ PR (—$0) MILFEIIR R
IsG (HRP) (Z=#i) x¥ils iy 2 sobEhiik i i 45 .
ZEBLWR, TE 27 F1 54 kDa 7 8 BURRE A (K
4), FHHIEH Hexon 5 Fiber-2 Z PR S5 HEA
2K Hexon 25 . Fiber—2 25 H 2 [8] & A= 45 51 1)
BE5 RN,

=
S
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M. brfErFEEH; 1. Hexon; 2. Fiber-2,

B4 ZEEHIER Western blot i

3 g

PiAdV B EFERG I —Fh s W, HA KR
i BRI AR A IR BETE RS BEST 3 K
AT 5245 T TR W B Ik S R A 2 SR N, 51k
b2 I o SN 2 Ny B =X W =V | L R R A
W, A SEAYTE 10~ 30 min JEIK:, BEGE A Rt 1
AR} Ak B A R RS A B R B, Ron, 3%
i SR (UK (2 T 5 R SR e (OBEARME , R 6 A @
EIHREE, PSR @, RS X 4 K e
SR E, BT Hexon " H A v BT 1K % 71 10
Loopl, Loop2, PHIffi}] Hexon & H )5, HLIARE

FEA T AEUAAL S Fiber—2 22 T AR LAFH 3 i 45 W7 B
PREHT, A TIZEAEA RIFr e )ite, Bl
AR v BT B A SR AR R e £ PiAd V-
1 Hexon Fll Fiber -2 8 H £ w BEILIK, X TR
PiAdV AH & BAGIN Ty i B 7 B4 935 1 HA TR S

A FE FH B 454 3 BT 84 %) Hexon 1 Fiber—2
FEHR AT, X) Hexon Ml Fiber—2 JE [R5 5,
TPEHL Hexon # 9% J5L 1 B 47 IX 38 (42 ~252 aa) LA K
Fiber—2 o8 JE 484 X3 (1~333 aa), fEJAAZE
IKEAK pET-28a (+) H43J 5LFE PiAdV-1 1Y Hexon
J Fiber—2 JE[H | IF3E 2 R HF IR 2R3k R Gox) dE 418K
HE TS RIA 54, s DA b & e s
i, RERTPY 25 K Rt AT e b, &gttt
T 4% Hexon Fll Fiber—2 MBI L Wik, &
SDS-PAGE 3#rilkss, 2 Fpd 2 8 H  ifE R AT
WS EE, HEEUMWAREGE, Hor
24k 27 F1 54 kDa, ¥4l b i) L FEBEPURIEST Western
blot {5, Z5RFEW, Hl#H 2 Fh 2 ikEdiiknes 5
2 PEARIEARERFHELS S, 514, 4 ELISA
K, 4lifkJ5 1Y Hexon £ 58 BEPLIAZ M5 1 107,
Fiber-2 Z B LI AT R AL AL 1+ 10°, LA
2 FIh A B BT A U E

HAT, PiAdV A THASH, BHRIVEARE
Pl YRR SR AP A R R T RIS, B
KUK, ZEEER P ACHSRY, BT HEE K
AR SRS L R AR SR I Y, B b S IR YT T
I E KPR, PIADV 7E3ER5 . RS B A%
T, BRE KRG R X o — 2 2 i
&, PIAAV T2 R U 35 55 77 b i) B 5 Ji 2 —
H R 0 B R A A B A IR I 58 A R R Gk
PiAdV-1 Hexon #1 Fiber-2 %, K15 HIH Hexon A
Fiber—2 £ 12 va B P IARE HA 15 & U 5845 1)
BSPE, ST PIAAV -1 ARSI Dy kB A, o
& PiAAV -1 EERA P F HR S04
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