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O [ %1 &0 3853 2 18 eF 1 IR 7 (novel duck reovirus, NDRV)3& &4k NPO3 72 & 78 A% %,
4 4z m J(muscovy duck embryo fibroblast, MDEF) #4745 4X,, £ F i NDRV 3554k S, 458554
PRpl8 B AT A I H pl8 &G Co#s A 35ARLR. [AM] #& pl8 &Fa®) % Lk
R %% NDRV %35 &4k pl8 @ty £%. [ 5% ]1 £/ RT-PCR # £ ¥ 3% NDRV 7% 55 &4k p18
ERBIEEF], £ ERAEEEEIAK pET-28a Y55 Ak, A4 E 69% 4, @it SDS-PAGE
#= Western Blot & 4t & @ #7457, st —F AL & a L R4 & pl8 &8 2 L4k, i@
it 8] 4% ELISA. Western Blot #= 18] 4% %, J& % # X34 (indirect immunofluorescence assay, IFA)%F 4| %49
% G ERARE AT NS NDRV 5235 a4k, [4R] B 69% 49 # 47 SDS-PAGE #= Western Blot
K R AW, 2R3 T NDRV &5 F4k pl8 THE G . &F % & AR 4T 0] 45 ELISA 420,
AR 1:51 200. Western Blot 5% 27, #]&4) pl8 & @ % s & H/kfedd F 1400 NDRV 5%, 55
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FHRRALE MG R LN pIS &G, 4REAW, 2. BEKRpISEANSTEANLER, 254 H
18 kDa #= 14 kDa. IFA 4R &, #1&6) pl8 & & % LIEIIRT A4 1425 NDRV 5%, 3544
BT R p18 & & . (48 KA R4 &09 pl8 & & % L4k T Al T NDRV 3% 35 54k pl8 &4
#ml, JFAILNDRV 3%, B5aMpl8 BEAOALEARERF, HERANHZ NDRV pl8 HAOAEMF I
BRI E R T A,

X AT MINRE; pl8EE; ALK, &

Differentiation of virulent and attenuated strains of novel duck
reovirus by anti-p18 polyclonal antibodies

XU Xin*'2, YOU Guangju®!?, ZHENG Xin'?, CHENG Xiaoxia'?, WANG Shao!?, ZENG Li'?,
XIAO Shifeng'3, ZHENG Min'3, CHEN Shaoying*!*, CHEN Shilong"!**

1 Institute of Animal Husbandry and Veterinary Medicine, Fujian Academy of Agricultural Sciences, Fuzhou 350013,
Fujian, China

2 College of Animal Science, Fujian Agriculture and Forestry University, Fuzhou 350002, Fujian, China

3 Fujian Animal Diseases Control Technology Development Center, Fuzhou 350013, Fujian, China

Abstract: [Background] In our previous study, we passaged the virulent strain NPO3 of novel
duck reovirus (NDRV) on muscovy duck embryo fibroblast (MDEF) cells and obtained an
attenuated strain NDRV S. Compared with that of the virulent strain, the p18 protein of NDRV S
misses 35 residues at the C-terminus. [Objective] To prepare anti-p18 polyclonal antibodies and
identify the differences in p18 between the virulent and attenuated strains of NDRV. [Methods]
RT-PCR was employed to amplify the p18 gene sequences of the virulent and attenuated strains
of NDRV. The obtained sequences were then cloned into the prokaryotic expression vector
pET-28a for induced expression. The target proteins were purified by nickel columns and
identified by SDS-PAGE and Western Blot. The polyclonal antibodies were prepared by
immunizing the BALB/c mice with the purified proteins, and the antibodies were detected and
identified by indirect ELISA, Western Blot, and indirect immunofluorescence assay (IFA).
[Results] The SDS-PAGE and Western Blot results showed that the recombinant p18 proteins of
the virulent and attenuated strains of NDRV were obtained. The indirect ELISA result showed
that the serum titer of the polyclonal antibodies was 1:51 200. The result of Western Blot
demonstrated that the prepared polyclonal antibodies could specifically detect the p18 proteins
expressed by cells infected with virulent and attenuated strains. The molecular weights of the p18
proteins of virulent and attenuated strains varied, being 18 kDa and 14 kDa, respectively. The IFA
results confirmed that the prepared polyclonal antibodies could recognize p18 proteins expressed
in cells infected with virulent and attenuated strains. [Conclusion] We successfully prepared the
anti-p18 polyclonal antibodies and identified the significant differences in its composition
between virulent and attenuated strains of NDRV. The findings lay a solid foundation for
investigating the biological function of p18 as well as the pathogenic mechanism of NDRV.
Keywords: novel duck reovirus; p18 protein; polyclonal antibodies; virulence
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7K & W17 I 7% (waterfowl reovirus, WRV)
JE TR . BTG L RRMS | db TS AR S
KB FREEKEHEE, WRV EE4 R
P B (muscovy duck reovirus, MDRV)F1#T
- 73 9109% B (novel duck reovirus, NDRV)!-2,
MDRV = BB YL ARG FIARRY , 5 S04 A
FEJFAE | BRI s B i (1 IR A, PR ARG
R ECAE TG, NDRV AJ DUBRGLAERRS | Ak
A5HG RRES | AERSAEZAIOKE, EERERERE A
JIE . PR TR A R I . SRAE(IA FRe Hh it PR
FEPERFe) 2, [ 2005 4ELASK, NDRV 7EF[E 1L
AR, fEa . )N ERRIE X R R AT, Sl
W S E R R, 2R AR I A T R

NDRV J& T M 915 B B 1E P 0100 75 J
RIRLDY, & B B (avian reovirus, ARV)F
—FhB), NDRV JEKH 2 10 BEXUE RNA 415,
439k L1-L3. M1-M3 Fl S1-S4, %ifid 8 445
WA 4 MESSERP, Hi S1 F B2
NDRV 5 HAKE 700 75 . XS 0T fi7 9K
e 22 ALK BB, NDRV 9 SL A B4 5
oC. pl0 Fl p18 &1, XU & 7% B¢ 1Y S1
it oC. pl0 1 pl7 &, M MDRV 5§
ARV . NDRV Sl JyBouf i) S4 BE] F BeA X it
oC fl pl0 X 2 A&, # p18/pl7 AP, H
kil , NDRV $54 1 pl18 FEHEH 162 MNEIERR
ARSI EE DY, SRR, HETXS NDRV
pl8 FE AL, MATEHE pl8 B FATEN BF
2 L BOR P Z N TIRE . H)E, X NDRV pl8
E RIS XS ARV pl7 & FIHRERIIISE
EABKIERE, WIE ARV pl7 EHEAGREN
5%, e RIHIE A B0z, T4
TR A AN ORI, pl7 BB A RERSE SR L 1
ffl G2/M S AR | 18 S EE 1 BHREOCHT DL A B
Wi, AT AT EE H & R Hl4), NDRV pl8
EHESHS ARV pl7 HEHMLIHIIEE, B2

pl18 A MK IIRE, 75— B IRAMIE

% H BAHT K NDRV 38 8 4% NPO3 7E 75
WA B ET 4 41 i (muscovy duck embryo fibroblast,
MDEF) | £ 2, L7 i NDRV 555:8k SU7,
SR 555 FE AR SR R A LU R B SS BERR Y pl8 BEIA S
382 i AF IR &4 T C—U A5 (CAA—UAA),
T3 p18 KA ] A A BT, il S
B pl18 & C umdh Rk 35 N IER . SR, 558
Pk pl18 H 1 C Itk 2 15 59k 7 Y B ) V)
A, AR AR 7 52 1l b R HE R D RE i AT 2
PRI, A BIF 5T 52 P NDRV 5855 3 bR 19 p18 FE[H
FIR R IR R G R IR RS TR p18 &1, H 4
RN BRPT p18 R 2 ekEdTIA, I 45 E NDRV
SRESEER p18 HE T, LU IR AMISE p18 HE A
VIR MR 55 sk pl8 £ H 25 S IEdW B 5 /)
rh AR FH B8 A

1S

1.1 #&H

BALB/c MEPE/IN I F_F I3 3% 5 S0 55 3
YA IR 34123 7 JNDRV 58 34k NP03 Fl NDRV
S9EERR S ¥R AR AR RO B4 B & B RS
Fr sl EE S g = R4k, MDEF 21 Jifd i 4% @44
VB2 B 7 - PR AIF 5T BT 8l P B S 5 %
75 Bk pET-28a i ia ROl Bl 4B & Hos
B T L I & R AF s RIGFF I DHSa &
ZAYNM . BL21(DE3)E3Z 2540 iy 5 Jb 5 &
FHEWIRIHE B A RA R . it oy &€
T 3 A AR A B e F A R E 5 i S 56 B
Yrre P2 B 23 e PR 45 (202402GJ004)
1.2 EERFIFNER

J 8 DNA/RNA $HGAF & . S sl &
) E ZH A ) £ (C116-01), T B if R L
BBRA ] B ENR ORI & | Bk DNA /Mg
A&, N ER YRR MDA RAR; Bt
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His #48 FRCER seREPTAR, L B AT RHE A R
Zvw]; FITC # HRP FRic iy 1L =F40 B IgG 4L,
U A TARABRA ] 3 [RS8 244 7]
F B IO 58 AL, PUA% 3 B8 B 245 (R 52 5
AWRAE . —KX 2 RENE RS, HigE)
PR AR A PR A T s 20 R, JRREA .
1.3 S/ itRERK

Hi4lE NDRV 3 B4k NPO3 [ p18 LK JF 41
(GenBank %355 KC312699. )15 #EkE S 45 30 48
(NDRV 8-C30) pl18 L[ ¥ 51 (GenBank % %5
OR208190.1), J3; Fi] Oligo 7.0 #4115 pET-28a
A [R5 B2 B PCR 514 SREEVR TGS 75
Wk L5149 28a-BamH 1-p18-F (5'-agcaaatgggte
gcggatccTCGCTCCCGCCAACCCCGAT-3"), 58 5f
U519 28a-Xho I-p18-R 5 (5'-tggtggtggtggtac
tcgagGTTGTTGATTGTAGATCTGC-3"), 55# F
514 28a-Xho I-p18-R 55(5'-tggtggtggtggtagcteg
agTTCTGTGTCGTCAAATGATC-3"), /NG FH}
4 pET-28a [l B, KEFEEHR p18 FE.
519 e A R A R R A R W B .
1.4 5% RNA RUIREUK p18 EE Y 1E

Bl NDRV NP03 } NDRV S %3 30 1t
(NDRV-S-C30)J5 FE 45 200 pL, 4156 5421k
HIRIEBOR SR , BRI i 560 & U B A5
BRI B IR S e s ¢DNA, DL 1.3 &3t
FISI%AT PCR ¥4, PCR AR 2xTaq
Master Mix 25 pL, [-3#5]4) 28a-BamH I-p18-F .
514 28a-Xho I-p18-R #/55 (10 umol/L)4%
2 uL, cDNA #i#z 2 pL, ddH,O %2 50 uL. PCR
Fe i &5 95 °C 3 min; 95°C 15s, 60°C 30,
72°C30's, 330 PMEF; 72 °C 5 min. # PCR
7 AT B B R R LUK 4K, H BRI R
DNA i [l i) & 0 B8 |l B Y B
1.5 FEHREFRANWESEE

¥ pET-28a il BamH 1. Xho I AUEFY], 4k

Je e BRI s B 4 3R] S e A B S 4l fb i p18
B, fa pl8 FAZRA TR, bt R
A IR A A PR 28 w1 36 IE
1.6 pl8 EHIFFRIX

Y B4 kL pET-28a-p18 (9875 Fl155 5 ) 4%
1b3] BL21(DE3)E Az 541, 28 IPTG 5735,
4 °C. 8 000 r/min B UEETIVE R M, AR
fif# )2 300 W, EAZE 10 s, £ 10 s, 8
730 min, 250 5 AR W I RTDTTE o
1.7 EREEANGAURERE

K FH His b3 25 85 1 3 IR R 2l A0 Ad g JEDRLAT:
PR alifk His-pl8 EAEN . FaifbEN
#1417 SDS-PAGE HLUKFIZE Sl Ye (4, LIbt His
B S BEHTAARAE S — LA T Western Blot %578
1.8 pl8 ZREMIAHIFIEF

From Bk p18 LA 50 ng/ A5 HBIR
SR 101 FUk, RAIEEZ S Nk 6
% BALB/c MR . & %5 iy 5 — R RIS DO
FH p18 B FHE 8 50 ng/ R 5 B FRA K] 1:1
RATFCE XN 5 3 Waks 7d, &
/NG . BaifbrysR Bk p18 HAE M
YEN g, FH BLE 42 ELISA J5 it
) p18 /N2 v BEPTAR BN 264 700 5 o
1.9 p18 ZHH Z =EHIK Western Blot
USE NDRV 3825554k

¥ NDRV itk NP03 F5 itk NDRV
S-C30 4351 LY & %7 (multiplicity of infection,
MOI)# 0.1 $#FPF 12 fLA MDEF 418, }i5%
24 hJFFE AR, ORI T, AR
£ p18 Z iR —Pbi, HRP FRicHIL
FPUR 1gG E R —Ht, #H47 Western Blot 285
1.10 p18 EBEZREMMKEIERERA
138 (indirect immunofluorescence assay,
IFA)#& NDRV 383555k

¥ NDRV 5234k NP03 Fl55 bk S-C30 43
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HILL MOI 4 0.1 4 F MDEF 4ijfd, }55% 12 h
JRFEREFRW, A 4%Z B FEF S0, L
iRl R pl8 ZekEYLIA N —PT, FITC b
ICMILEBUR 1gG S ht, [RIA i B 15 4 i
XTHE, HEAT IFA %2 .

2 ERE54M

2.1 plI8 EHERMIFERERLGL
FET NDRV s&E58tk pl8 AR IAN
B, FTIRWL IPTG 5 F#K A SDS-PAGE %
B, RN, BT REN RN His-pl8
T IR/ 2520 19 kDa Fil 16 kDa (£ 55

FIHMAEN, WL AR 2l i 5 55 5
Pk His-p18 HHEH (K 1A, 1B),
2.2 pl18 EZHE HHAY Western Blot £
XAk KAk n) pl8 HAE AT
Western Blot 73471, 4N 2A. 2B Jii7~, NDRV 3
555 His-p18 B4 2 153 724 19 kDa 1 16 kDa
Ab IR S A, RN S U EH AR AR
AN B L AR AR P 1 ), T 28 AT TR
WA IR 507, 50838, 18595 His-pl8
H 20 E TE KA A s Eh Rk I R4S T Al
#Y His-pl8 HLHEH .
2.3 pl18 A Z RIEMAIM AV

BARMPRZP ) (K 1A, 1B), SR IV FT14% ELISA J5i%, DAAfAb it 35 25 bR

IN—3, TERFRERDTEM LG R RRe R 41 p18 ECAYURIH TR, MER S pl18
A

kllgg_ M 1__ 2 : M 3 3

=n =aug

40— e B 40— -

35— - : 35— —— .:-.

25— 25— -

N
15— S 15— - .
10— . 10— .

£l 1 NDRV 2555 p18 EHIFSRIARLAILH SDS-PAGE 7741 M: HE[AMSF & marker; 1: %5
ﬁﬁi; 2: AR 3. EAWBRE; 4. RETWHABE LT 5. RETWEABETIE: 6. &
B2 Ni-NTA RS A P 7. JWIRARIEEE His-pIl8 HAEN . B 7. BEBAFEIA
B His-p18 8 (SRS — VR s 8. VEMLASBIAY 55 B His-p18 25 M (AR A SR = VRO -« 5k -
NDRV 5 2 8% 55 7% His-pl18 L E .

Figure 1 SDS-PAGE analysis of induced expression and purification of pl8 protein of virulent and
attenuated strains of NDRV. M: Protein molecular marker; 1: Empty plasmid; 2: Before IPTG induction; 3:
After IPTG induction; 4: The supernatant product after ultrasonic crushing; 5: The precipitated product after
ultrasonic crushing; 6: The flow liquid of the expression product after adsorbed by Ni-NTA column. 7 in A:
Purified His-p18 protein of virulent strain. 7 in B: Purified His-p18 protein of attenuated strain (The first tube
of eluent); 8: Purified His-p18 protein of attenuated strain (The third tube of eluent). Arrow: The His-p18
protein of the virulent or attenuated strains of NDRV.
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2 8553 His-p18 ELHEHAY Western Blot £F M. HE[1Fi4) T marker; 1:

SRR 2. AW

Tl 3. EABERE; 40 RETYHABE R AT S AiepiREE His-pl8 1. B 5. 4lifkiy

557 His-pl8 &HH.
Figure 2

Identification of His-p18 recombinant protein of virulent and attenuated strains by Western Blot.

M: Protein molecular marker; 1: Empty plasmid; 2: Before IPTG induction; 3: After IPTG induction; 4: The
supernatant expression product after ultrasonic crushing. 5 in A: Purified His-p18 protein of virulent strain. 5

in B: Purified His-p18 protein of attenuated strain.

2 v BEPUARZNY . Rl £ 1 2 e b i
ik 1:51 200, FRWIABFSH &R pl18 &I
Z i YU B AL -
24 pl8 ERZRMERATATERE
NDRYV 3E55 &5 #%

% NDRV 3 55 8 43 715 4« MDEF 4l 24 h
JE AN AR I BUR, A4S R SRk pl8
HEHZ wEPR N—PT, 1T Western Blot %
. WK 3 frak, NDRV 7 pl8 &[5 5
pl18 143 HI7E 18 kDa il 14 kDa 4b4 H 4
i, SRS RARAE, UL R p18 ik
oA AT UER SRS NDRV 58 55 15 R 2 44 i
) pl18 &, HiEsZ NDRV 55 EEkkAY p18 LA
TES 382 A% IR I 58748 i LA 11 R A 3R 8
SEEIEERIY p18 B C sk,
2.5 pl8 EEZREMMAFAT NDRV
SR 55 EHK IFA 1

¥ NDRV 38 55 #8544 i) MDEF 4 i[5 2 ,
DL BRI p18 A Z DAY —$T,
7 IFA RS, W 4 85505 R, pl8 EH R R

3 p18 EBZ T EHIK Western Blot 55 F NDRV
BEEE/ME  M: HEMAF T & marker; 1: R
J¢f) MDEF #4ifig; 2. L5 s MDEF 4iififl; 3:
J&YL 55 # MDEF 4l .

Figure 3 Identification of virulent and attenuated
strains of novel duck reovirus using anti-pl8
polyclonal antibody by Western Blot. M: Protein
molecular marker; 1: Normal MDEF cells; 2: NDRV

virulent strain-infected MDEF cells; 3: NDRV
attenuated strain-infected MDEF cells.

M55 NDRV 5% #EFRAI NDRV 558 ARG AY
MDEF 4 i & RS HR H 2k (.58, T AR YL 1Y
I % L 4 DU A A 2] 5 ', 1 BH A 5 1 2
SEFEHTAR AT LLE S PRI NDRV 5 55 75 Sk e
YRS IR0 pl18 .
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NDRV NP03

NDRV S-C30

MOCK

B4 pl18 EAZ R MEHK IFA 1 NDRV 383555 £k (100x)
Figure 4 Examination of virulent and attenuated strains of novel duck reovirus using anti-p18 polyclonal

antibody by IFA (100x).
3 Wik

NDRV 245 ™ 8 i 5 3 EK & 3 1Y
RS E G EE , NDRV L 1E )5 51 W |
JHME . R EQA% M 2s , S BCoge il A AR K
BRI I 25 5 2k S LA g i 1 B e 1800 | SR T
H A ¥ ol ¥ NDRV BYA R0 sy, (115
NDRV /57638 [ 177 208 37 b i 71012,

A WE 5T A BAHT A 43 25 31 NDRV 58 75 £k
NPO3, JfXbpaE AR AP T TR, A3k
7% NDRV S5 fibk , A TH NPO3 7 MDEF 4
Ml EiESHAEA, BEF ] 1 #k NDRV 5581k S,
Y3 3 3 R 21 e X % B, NDRV 55 Bk Y p18
HEEAER, SE p18 FEHLmBRELE T
C il 35 NEIEIR . I T %5 NDRV 3 55 5 b
pl8 IS, AWK T pl8 EH/NAZ T
EHiA, IfE it Western Blot % 5F NDRV 58555
Pk p18 B AR SLAFE I I P55, BAE T
S5HEE p18 SR B T C inhy 35 DL

¥ B B R R e AN . MESCE s
RN AT B R 2 & KRS S AR A
KUK T, R 578 1% 2L A it v 2377 AR BRI 28
A, TR 55 9 B A SO o T A D5 A
BHK-21 #fffd_F A% 310 A5 9iss 1 %S+ 19 30
M, BFE R PR RN E A 367 NI ERR
G Ay 555 RE R 14 6 22 TR 2 o i S5 11 DG B A
PR A U0 X A Y P S RS R TR A I 2%
RAEGEERR S FEIR 3R )7 A — N2 1L 251
+, i S2 WEE C wmAd i FT FE 25 45 (cytoplasmic
tail, CT)fkE 9 MR, UE T SEAMEN,
JEIEEE B A OB R U AAIFSE Y NDRV 55
BEVRTE p18 JEIRI Y 28248 7 A I 28 1| %55 T3 A
T 35 NEFM A RIE, SRR ATE R IR R
EREHE MR, JFHX NDRV pl8 &
FI I REd AN 2 H/b . NDRV A9 p18 2 15395
BTG IR pl7 SRR, X ARV
) pl7 EANREMPFR A TEKMIEE. pl7
EHR—-MEEFEREN, Hrbpl7 EH C i
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HAENAG 5 MR, pl7 &AM E N fE
UL AE SR oW I 7R DN S N (R op Akl
R AR O, ARIFSEAY NDRV pl18 H [
C Ut & FFE S B E NG S, BN p18 &
1 C il R J& 5 2 e AR B I E N Th g, DL
p18 FE [T C Uil 2R 2 75 20 75 3 ) Ul 535 114 G At
i DR A5 0 2 7 2 [ 2 ARk 2 ), 30 Rk 2 ]
R 1] BHCKE X NDRV B HAth 85 07 g 9100 75 553 7
PFE T BRI AL IR ST . ABFR A R
RAWFSE NDRV pl8 #1789 8 3055 ' 9 7E
S B JEA

4 Z

BT FRIB LIRS T NDRV 58 55 8k
1) pl8 EAE M, e I imEEHRE pl18 H /D
B2 v BEPLAA , 1 — 2573 7 B 2 L /K P B i
T NDRV 558K p18 11 C g K AR ERK 35 4>
FIMR, NIRAWIZE NDRV pl8 & LY
B SO BE B SS MLIR B 5 T LAl , % NDRV
RURE T B A AR AL R0 A%
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