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Abstract; To establish an indirect immunofluorescence staining method for detecting exogenous viruses, the gene

of the envelope protein gp90 (SU) of avian reticuloendotheliosis virus ( REV) was synthesized and ligated into

prokaryotic expression vector for expression, and REV — SU protein was obtained in this study. Then, the purified

recombinant protein was obtained by Ni affinity chromatography. After immunizing BALB/¢ mice, a hybridoma

cell line ( strain 2A2) secreting specific monoclonal antibody against REV — SU protein was obtained with

hybridoma technique. The ascites prepared using this cell line had high reactivity with different REV strains, with
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the immunofluorescence titer reaching 1: 51200, but no cross — reaction with different avian leukosis virus strains

or other conventional avian viruses, showing high specificity. The indirect immunofluorescence assay established

with the monoclonal antibody secreted by this cell line could detect more than 5 TCID;, REV ,as the same effect as

the detection based on polyclonal antibody, and the detection background was more pure. The results confirm that

this method is suitable for the detection of exogenous REV.

Key words: avian reticuloendotheliosis virus; exogenous viruses detection; gp90; monoclonal antibody; indirect

immunofluorescence assay

BIAR A B 2H 2148 A 4E ( Reticuloendotheliosis,
RE) 21 1 52 5% 53 2 B IR PN B2 20 2008 A 0 0
7% ( Reticuloendotheliosis virus, REV) Bt 5| 14 JLFh
BN —RERELE AR, E R BN AAE
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SR K U RN )RR X 4 43 AT, 6 BT R 3 o7
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X% X B () % HF R A B (1098 bp ) #EAT A K, 78
5'F1 3" 5 INA EcoR 1 # Xho 1 VI 5, F T 3 A
sele, FPal & mRAEdL BN A 4R KR F IR o0
A RAEHAT,

FHBRHPE A VI EcoR T Fl Xho T 43554 1
ISR TORL pET — 30a FEA7 XU , Kt 4l Ak [ i
() Fr B RN 2 3K 20K 8 U0 7 ) 1] DNA Ligation Kit
B R B R Z S M (BL21) . PRI 5
FRRER SR, 42 PCR %22 5, 1 IPTG (0. 5 mmol/L)
16 CYH IR, B850 WOIR A, B8 75 il 147 (500 W,
180 Y, B 5 s, [ & 5 s), dl i BAE4ifl, &
SDS — PAGEHL JK 6 I 40 B2 7 85 % LA iy, /E Ky
PAFLI T Ji
2.2 BRBEHEEEES SR M ER4fkEA
Fied FUINEL 30 g ~60 wg FFIER , Z200% T i) 4
H BALB/c MEtE/INE, R IE] 4% ELISA A5 /)y B
UM 6 MTE R B R /N R TSR )5 50 g
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FRIGWR AR P ORAE . X7 356 4 114 4 28 988 41 ik 4 331
HEAT IS A0 e A I | T B A 5 | S A
L5 MR AR

2.3 JEAKWFE SRYEEEKE,Hl/NERIEK,
B9 JEIY BALB/c /N 10 3, 1 s v B e Al o, 6
H0.5mL, 7~10 d J5 % H/NEIE S 242894
AL 1 x10° ~1 x107/0. 5mL,7 ~ 10 d J5 MEL/N R
AR /NI I K AT S AN I il U B
JE7K ,3000 r/min &> 10 min, B 7, —40 °C {4
fEo [IRE 2 ~3 d, AWK FER A T FRCREE
2.4 FMAE B REV - T BHRIRFHRH T 2%
Bk 4 vE R M199 B IR W R OBE R 100
TCIDs,/0. 1mL, 3R 2 8 R 47 CEF 51219 96 fL
F2,100 pL/fL, SRJGE 37 C & 5% CO, R4
Bige s &, W e . R K 2517 1: 200 ,1:400
1: 800 .1: 1600 ,1: 3200 .1: 6400 ,1: 12800 ,1: 25600 .
1:51200,1: 102400 ik, M E R .
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988 H ) A SR (FEARAE B L 1. 2 T00) A7 2 41 i iF
Frfaril, WE G2 A5 t BUARE 5 PR 9O, DAB R 1 bt
AR5
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2% #E A LT M M199 BE R WM R AR
100 TCID,,/0. ImL, % & K i R 4F CEF HLJZE 1
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A PR SR S d, #HAT I e A g

2.7.1.2 [EE SRV P A A, AR
F,2 ~8 CHAFEH,

2.7.1.3  M—Pr(HEREDUA) KRR Y B v
Bri ] PBS Hi B EAE AL, A REV S8 2% 241 il A
H1,37 CHFAE .
2.7.1.4 Pk
PIR A EAV R
2.7.1.5 BOCTHURE R EFISUR, AL
A PBS 1R M6 B 968 1 E ST/ R 126,
37 CHEICIFE .

2.7.1.6 WEEE J7iER2.7.1.4 T,

2.7.1.7 W TEEEDOLR MG T T Ak
J6 (A 490 nm) WLEL . LY CEF 4 ff 52 9 4
G, A S8R A BRI A TR R B e 4 AN
o, AT R I

2.7.1.8 ZERHE  IEEAHEXT BT ST HOC
RSO, YRR, AR - (E
Fem PO, W maig)  + (1 MENA 1A A
LIRS EDIE) | ++ (1 DEFNA 1 ~ 10 D 4F
SMDO0) L +++ (1 DREFNA 10 LU RS M

FEMALH A —IT, ] PBS BRI

56) o
2.7.2 IFA X¥ & THELM0 52
2.7.2.1 —BTAEWENTHE HE2.7.1 5

LY, LA REV BSEREHURSE y —3t, TAEMRIE &
1:200,1: 400 ,1: 800 ,1: 1600 ,1: 3200, 1: 6400
FBERE LA R B +++ 7 9000 B 0 e KA B A%
e R — P ol TAEMREE

2.7.2.2 THUTAEMRENSE DR E R
I 54 W 043 BIAE 1: 100 12200 1 400 FBE,
HEAT TFA RS, DU IR 4+ 7 9800 B 1 e R B
FEEE S — B il TAEMREE

2.7.2.3 —PUERBE S LR R
W 2&AF, 05124 30 min 45 min 60 min /A —$i1E
FHBF ], 64T TFA 2R, WAZE Eb 55— Bt A8 st [) Xof

TR S5 T RE I | B — PRl VE R B R]

2.7.2.4 “YifERIBRIARIE LA LR E R
&4, 231 L 30 min 45 min 60 min /2 —HiAE
FHE ], 4T TRA BV, W Lb 4 — U/ FH st fi) it
TR A5 B RE I B PRl VR F B (R]

2.8 ALRZERE BRSNS RIGREN
(HI20 #k) NGHTIRBENG FE G S 17 (La Sota Bk ) FIXG
7 5E BT E T (CVI 988 #k) = FhE 45 1 4k,
FE b Ak BT A 500 P40 43l in A % 50 TCIDy,
10 TCID,,.5 TCID,, .1 TCID,, i) REV — T % BH £
a7, RIS E R IR I REV A58 1 6 R4 52 1
Ch E A2 ) 2015 AR =R 5% 3304 HEAT R A
AR PR A AL AR IR SR AT EIR ST Y TFA J7 i
HEATDEC R 0 W A T et/ MR B[R] IR
HH REV 2 e REHTR AT BRI B IE

3 ZERE55H

3.1 EASUEZAMEKRE BHHAWKIFERERLEE,
R REER , B0, A3 B3 FIIYE A T SDS - PAGE
R, 4 SAE T o B K B A, Ul
ZE A EARBE A IRIRRL (E 1),

M1 2
- P
94LkD [ CO BN
66.2kD i
45kD N
—_—
—_
— —
26 kD |7 C———
e .
20 kD

M : Marker; 1 #8755 B 2. 8875 5 UIHE
M:Marker; 1:Supernatant after ultrasound;

2 . Precipitation after ultrasound

1 REV -SU BB A
Fig 1 Solubility analysis of REV — SU protein

3.2 EHASUEZRAthAMELYE aifkErEA
4T SDS — PAGE Hi3k , LA BSA Rhrife, 1833 SDS —
PAGE #EFIH5 4 M i & H E M 0.5 mg/mL,
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4lifiF k1 85% . SDS - PAGE 45 % W /8 7E 2 46 kD 4t
AHBEASN(K2),

1 2 3 4 5 6 M

vy

94 kD
66.2 kD

45 kD

33 kD

t

26 kD

e 20KkD

M Marker; 1 5 F5URE ;2 35 5
3 15 mmol/L WKIEJEN ;4. 60 mmol/L BKIMESER ;
5: 500 mmol/L WRMEVEME ;6. 0.5 mg/mL BSA
M Marker; 1:Original protein; 2 ;Flow through; 3 :Eluted
by 15 mmol/L imidazole; 4 ;Eluted by 60 mmol/L imidazole;
5:Eluted by 500 mmol/L imidazole; 6: 0.5 mg/mL BSA
B2 REV-SUZRB# SDS - PAGE &
Fig 2 SDS - PAGE of purified REV - SU protein

3.3 FXBAMWFSE R REV - T #RXT
ELISA BHMEM 228 4 ML E AT IFA i 1 | 45 S i 1k
1 BRI AR R SRR T A A SR AT A, A 44
9 Mab - SU -2A2 #k, &5 ILE 3,

Mah—SU-2A24 it |- 7%

CEF1EH 40 fifgx) iR

B3 ZXBMAAELEER IFA T
Fig 3 IFA with hybridoma cell supernatant

3.4 Rimamiw s EER MRS R E
W, 222 g6 40 OBk Mab — SU - 2A2 ¥R CE A K, G
SCRRA K OB TS G, gl b R A 2 40
BRI N 1gG2a RS #2215 5% 10 R, B 5% E i
IFA BN 47 1:10 ~ 1: 20, B2 @Ml

3.5 KB E KA &/NREK, H IFA
iR PO, S5 R R W, Mab - SU - 2A2 #k
PATTIE KRR 1: 51200 I, 41 H A5 A DA S P 5
AP (E 4) TFA B M 1: 51200,

1:800 1:1600 1:3200 1:6400

1:12800

1:25600 1:51200 1:102400

El4 BH2A2 EARSNNESER
Fig 4 Determination of IFA titer of Mab 2A2 ascites

3.6 FrbEiKE XTHER T ALV (RAV -1 BRAT
RAV -2 ¥E) .NDV (La Sota ¥k) .IBDV ( B87 #£) .
FAAV - 1 ( YR36 #) .HVT (Fcl26 ¥£) .MDV ( CVI
988 k) ik J 1yl BE A M EAT REV FRATHEOL YL A,
P ARG B Re SR 2, U B bR S bk R AT
3.7 WMEmES R =“FIBEUMEIRE SR D
7N ,Mab — SU - 2A2 #RELSE REHTA XS T A 1) REV
BEMRELAT RAFI SONE A Bk o il 4 B A LR
L7 EIRTL AR RTAE S b, 43 B AR A A 2011 4F:
2 2016 4F SRR XY A XA S 215
19 IBDV £ (K 5) ; 5508 AR R4 A B .C
J K ZEWHEAY ALV BRI TCAE SR (] 6) 5
PER LS,

3.8 IFA k& HMmtt  Ztifh, o IFA fiid
FREZAE R . —H0 12 800 Fikg , VE FHE ] 60 min; —
Pt 1: 200 Fi ks, VEFETE] 60 min,

3.9 ATEZERE ZEREY KA REV ok
PURAE R —HOH5 4 T AN REV 1815 Ju bk
SCRE RGP (H120 Bk ) 037 30 05 55 176 %2 1
(La Sota ¥ ) FIXG H 37 ¢ (G 16 R BT (CVI 988 #)
P A TR I A SR IR 1 A 43 A 5 TCID,
5 TCIDy, .10 TCID,,, 5451 REV £ 5 BEHUIRLE N
—PUHFAT 9O e A 55 R AH Y (4358 5 TCID,, |
10 TCIDs, 10 TCID,) , H¥¥ 58 inglig (& 7) .
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2A2 N-control 2A2 N-control
o - o -
o - o -
HLJR0901 - IBD-C16505 -
o - o -

5 HH2A2 57 REV SR LR
Fig 5 Reaction between Mab — Su —2A2 with different REV strains

ALV-/ ALV-B ALV-C ALV-] ALV-K

b - - - -
P27 Mah
PR R

El6 HH2A2 5RFE ALV SRR LR
Fig 6 Reaction between Mab — Su —2A2 with different ALV strains

A:10 TCIDs, I5 420 REV Sfiilfe (o, BT IRAL REV Hibide
C:10 TCIDs, i5 Y42 REV Z SeBEhTiA gL ;D JE R XFHRZH REV 2 st ik e &

A ; Stained with REV Mab in 10 TCIDy, contaminated group; B:Stained with REV Mab in negative control;

C:Stained with REV Pab in 10 TCIDy, contaminated group; D:Stained with REV Pab in negative control
7 ERERATER REV # IFA 10
Fig 7 1IFA detection of artificial — infected REV in live vaccine
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REV Y%Al 5 XS HE A 7= PEBE N B R G 52 1)
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0 2% B D v 7 i O A R A ) REV A E 2
Bt (hEE 2582010 4F R —F0 s T AR
REV K565 1", 2% 0y ik A A St & AR
il B R B T =S E AR, 2021 47,
ZEE RN 4 FhoTT B G 22, AT RT - PCR
2o (P EEZG L) TRA KDL FT SPF XA Ay K Ul
TERET T REV 5 5Y, H = Fa il ik i 4,
5 RW] RT - PCR ¥ J7 i PR$E B 25t SR FH
P 5 SPF A4S A 1 25 ] g (0 A I A K, AR 5
TFA KGN 55 15 G0 08 K 4 v 4 L EL A DR | i fy
JEAR AP A5 AE T R R (2
#8)2010 4EMUFT 2015 4FRUH i 2R H REV 258
REHTIRAE 2 Yo (o 11—, 76 St i A v &2 B
ZYNMUIR S R SR AR R R R &
LRI SR LA

2p90 FE (A —FP IR TR AR (4, 7EAS [ s 40
MR ) REV 4325 BRI R 21 v HL S L 8 ) R 1 R it
95% " ARSFEELT BWAE REV KA s 5 1
WKELEE (MDV 1 ALV ) %5012 W i — > 25 22 M A5 2R
it AR REV 252 11 gp90 (SU)
ViR G328 i & T B e BE TR, KBRS AN TR
REV BRI EA R R i vk, H 5K A ALV #
PRAHE DL 8 IR 7 B 28 XU, R S R A
SR FH 2 B B B B ST TRA 7 i ml AR & D
5 TCID,, [ REV B4y, 5 2 se bt A VE il —4t
BARISERT, BAGI 500 N2 gl i, R
EL B 2 ) 2020 AF = FRIR HT S
FA:= Wi i B JE AR AN IEE REV RGN, A
R E & IS R | o8 3 E Kb e g
SERR B PR TR SR
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