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BRI A E (Reticuloendotheliosis, RE) & H & RUIR P Hz 21 4348 A i o
7 (Reticuloendotheliosis virus, REV) SIEFI—MLEEIE, &5l ERGEIIAEN T
B, HTERER, B REHARE. A (Immunoglobulin of yolk, IgY), J&—
FyERELE, AAETAGIOR B b, DR BCPUAR R A AR T, IE AR EIC, AR,
WRE R % 5 XS SR AL BN s R AT 345, 1A OB A . MEpResE, IR T
AP R & — e iEtE. AR, JRITRCREE, 24, mAL SR RIS

AU R oA 2% 1 RE (17795 o 120 BTG 7 (10 45 2% R8s ™ o 7 SR 7 24E REV
SRR SE, AR REV (5 BARHE, & OSSR AL RHRDUA, B AT 1% 3
IR o FEAERS I ARG ST AR A IR K IR FERT 5t IS UARIS 5 R sh Vs 23 P 00m (AR
PR SZ I EAN,  XPRF € sSh W om Rz W, BT 56T R E ORI E 2R . 18
RE Joipi s m H 2 I ETHE S Ak = A R bt S B0 T, A e il %5 5 A 90
FPUANRARR IV HUA T T677 RE AT, IRPRPI%E RE SRR TE .

FIF REV #2576 %P1 RE UFEHUARRIRITIE, B ENE, EH &4 TR, &0
WAEXS T, KRR Z BN 08, B0, A inE ik, FHu oA T
WREENE, WAFEHERBESEN 18.68 mg- L', IKEJEHETE 16~22 mg/mL Z [A]. [FN, it
SDS-PAGE HLIKIIE, RS W 5E BIIEMT (P 2641, 73 0 9 EEEAN 5%, K/N53Jil A 65 kDa
125 kDa, i B F i1l 4 (147 51 247044 B 5 e RO 20 R, ORG24 Sk v A B AR DT
HORI A E B R R OR, SEEG A AR PR AR B KR I BT REV BRI, A
10358/100 uLo A ELISA ARG IR, IR i & (1 90 s b ik B Boa s, B
BEE MR SRR N, RN B BRSNS TR TIRR S0 245 BN, PR R s
BYEHBRWBR, ABESAOBAGIUIE. WETURZENEREE, £ 1 HRAES KRR
LA ST 0.5 mL Firil 2 GRS S WA, R WAR A R BSATEIMEH .

RS EAL R MR IR T IR A R B, HHERYIRGL REV Ja, EHR I iiiAd]
I AT A e B PR B R 2 N S, RIS 0 ST 4L 55 95 DL EE I
[N BT, AR a5 B 48 B0 HES O SR 5 3] 7 3 B A% 3 m B AT 1R
T (P<0.01), BRSNS INEPUARIGTT W2/ REV 1R FHE . HEXG[R] i AL T B
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Preparation and Application of Yolk Antibody Against

Reticuloendotheliosis virus

Abstract

Reticuloendotheliosis (RE) is a group of syndromes caused by the avian
reticuloendotheliosis virus (REV), which can cause a decrease in the immune resistance,
reduced hatching rate, and become more susceptible to infection with other viruses.
Immunoglobulin of yolk (IgY) is a type of Y Globulin, that is present in the yolk of chicken
eggs. The preparation process of yolk antibodies is simple, with low production cost, no blood
collection is required, purified yolk from vaccinated eggs can be obtained, which is suitable
for large-scale production. Its properties are stable and it can still have a certain activity when
stored at room temperature. It has a fast onset of action, remarkable therapeutic effect, safety,

high efficiency, easy absorption, and weak irritation.

Currently, there is no effective method to control RE. The losses caused by RE are
becoming increasingly severe. After laying and breeding chickens produce REV yolk
antibodies, it can not only can alleviate the vertical transmission of REV, but also provide
maternal antibodies for chicks to prevent horizontal transmission. There is great potential for
development in the clinical treatment of chicks. The role of yolk antibodies in various animal
viral diseases is receiving increasing attention, playing an increasingly important role in the
diagnosis, prevention, and treatment of specific animal diseases.The incidence rate of RE is
high and it is showing increasing trend, it lack of effective prevention and control products,
this study explored the feasibility of using yolk antibodies for the treatment of RE by
preparing and using yolk antibodies, provide technical guidance for clinical prevention and

control of RE.

A new method for preparing anti RE yolk antibodies using REV was established. This
study is based on the REV isolated in previously of the laboratory, and was amplified and

quantified. After detecting that the antigen genes carried by REV can be stably expressed, a
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large number of REV are packaged to immunize white feathered laying hens that are in the
peak egg production period.After immunization of laying hens, they are raised under suitable
conditions, and eggs are collected regularly. Yolk antibodies are extracted, filtered,
centrifuged, and purified using polyethylene glycol precipitation method assay. The
concentration of yolk antibodies was measured, and concentration levels in the range of yolk
antibodies was between 16-22 mg/mL. In the mean time, two distinct bands-the heavy and
light chains were observed through SDS-PAGE electrophoresis verification, proving that the
producted yolk antibodies had a high degree of purity and that its relative mass matched data
found in the literature. The neutralization titer test results showed that the high level of
neutralizing antibodies against REV was produced from the experimental group. The test
results of yolk antibodies properties showed that the antibody product is a light yellow
transparent and clear liquid, and there will be a small amount of white precipitate after
prolonged storage. The safety of yolk antibody is good. One-day-old chicks were injected
with the prepared yolk antibodies by intramuscularly, according to the dosage was 0.5 mL, the

observation results showed no adverse reactions or side effects.

The results of the vertical transmission virus challenge and treatment experiment in
chicks showed that when chicks were infected with REV, the virus load in the blood, anal
swabs, and immune organs of the group injected with yolk antibodies showed a decreasing
trend. The virus copy number of the group uninfected with yolk antibodies continued to
increase over time, and the development index of immune organs showed that the injection of
yolk antibodies inhibited the atrophy of the thymus and bursa after vertical transmission,
indicating that the injection of yolk antibodies can alleviate the invasion of REV (P <0.01) .
The results of the prevention test for cohabitation infection in chicks showed that one-day-old
chicks were injected with yolk antibodies by intramuscularly, no positive REV virus was
detected in blood, anal swabs, and immune organs (P < 0.0001). However, the positive chicks
were found in the group uninfected with yolk antibodies, and the injection of yolk antibodies
inhibited the atrophy of the thymus and bursa, proving that the prepared yolk antibodies can
effectively prevent the horizontal transmission of REV (P < 0.0001) . The results of the chick

prevention and protection test showed that One-day-old chicks were injected with the
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prepared yolk antibodies by intramuscularly, according to the dosage was 0.5 mL, there was
no REV positive data in the blood, anal swabs, and immune organs, while positive chicks
appeared in the challenge group. By comparing the development index of immune organs, the
liver enlargement, bursa and thymus atrophy in the yolk antibodies prevention group were
alleviated, proving that yolk antibodies can effectively prevent the invasion of REV and has a

good preventive and protective effect.

In conclusion, inoculating white feathered hens with REV as a vector can effectively
activate the chicken's immune system and produce high concentrations of neutralizing
antibodies, indicating the successful establishment of a method for producing yolk antibodies
using RE related viruses. The detection and clinical research of anti RE yolk antibodies
further demonstrate that this method can obtain yolk antibodies with good specificity, immune
efficacy, and stability. This study provides a new method for producing efficient, economical,
and stable anti RE antibodies, and investigates the production methods of antibodies for RE

prevention and treatment, providing new ideas for the prevention and treatment of RE.

Keywords: Reticuloendotheliosis virus, yolk antibodies, inactivated vaccines, protective

effect, antiviral therapy



L AR AR RS 267 38 5

1 BI85

[l

iff

1.1 8MRARALIEEERSNARIAER

1.1.1 FsMEERELER

REV Ml 3pee, BT C BN afl. REV 2 ML, JFHA
#NE. REV XTIVEURE, XFE M CBEBUK, AMEL. REV R AHgmS 3 MEH. gag
HARZOEN, RARRREIURRHE; pol A RAH ZRERIENE: env B 12—
FREBER (2%, 1988),

1.1.2 fRIRZF4FE

REV N—MERN 75~100 PUKIERIER R,  FoAzC BP9 260 5] (9 58 RNA 8
AN, HOAMAYEREGHR, ERh MY oL ERBRARS, HEAKRE
FZRG BRSNS, RRUPRMR OB E O T AR, K264k, BEREL
10 992K . REV 2K HHHFFREPUR (gag) BEE (pol) AR (env) FEEFIFHHA
KAKmESFS] (LTR) 41 (FRF, 2022),

1.1.3 JITRZF

1958 4, Twiehaus B X M\ — R A B MHEFAEH A 1 K & F 732 H REV (Robinson
etal., 1974). ZJa, A BV ZEEKERE 05 7T iZwE. fEE. HA (Taniguchi er
al., 1977). B AKF (Grimes et al., 1973). JEHFIIE (Okoye et al., 1993) ZiF%[H
FETFEXH 48 H REV. B, REV CfEEEKEREMRAT, H—SXSHE Bk pH %
RIRE . —IAEER, BEMEEZ 34%%E 75%K0S# BH REV Fitfk, 2009 4, Z=
ISR AR 39 ANEAGIGHIREATEAT THEI . FEAY SR A FFEE REV B (L
TS, 2010). REV EEHEZ A W2 K8, HaLorAL AR (££5, 2005;
Cheng et al., 2007; X/NE5E, 20155 Xuetal., 2020).

1.1.4 BURHIE

REV 0] LG #8525 H 0L 2Pk IR 41 B g sl 12 MR (Herzog et al., 1986

1
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Bolisetty et al., 2009; Tiwari et al., 2011). &0 LU bk A #2406 A MR 4. REV
1 AP b T e 2 By R SIS« 2k IR AT ARV IR FEJR (Witter er al., 1981; Nazerian
etal., 1982; Cooperetal., 1991; Drechsler et al., 2009),

1.1.5 2WrRBGA

HAG, BT S A A = R AR B2 sk =, JE A 4% REV (R,
RLHEAT PP AL . 2 K 1 S KB RE 70 . VG BT IR FR PR BE L i 8 FH 28 1 (A
TN LA B ) 78 oo A5 BB S SR 7 RO B % REV BT A AT it i1 REV 5 Ak
PRI AR AL, DRI AR S PRI RS W AR A 2022 4F, B E8 04508 i ] 4% . 7
BT BN T TR REV ) ELISA J5i%. HA B I R BUE AR S, Rl 205
B AMNER BET5 Je DA . (BB IS, 2022), 2017 4, AEE I 0T 1AL Ye ik K3
TREEE E AR Y REV R BEBEATHER, XERHE T — PR T B, AR R alifh 525 Gesk
WZ% (EERS, 2017).

1.2 DRERHUIFBIR AR A

IREEHiAR (IgY) T 19 AR —IRBARIE, # FKlemperer K, J&RAEIEHFL
HKENY). BINish¥) (Zhao et al., 2009) FICATEIH (Wei et al., 2009) KR T IgY,
DA R AE S (Gambon-Deza et al., 2009) it — 54 11 IgY-Fe WA BL I s ik &5
1, BAEA AN IgY RTE BRI HEL e G E I i) — M e Bk EE . 5
— MR FLANPI LIS e e R R EAHEL, DR U A V2R AL BlanEShYIRER] . R ik
SRS TR Gaikss, 2013). [N, BTHfesbmER, SHAshy
UL, PP E S (RIS, 2014).

1.2.1 SRSk R

IgY &M NKRZRER G K& KR, 5 1gG 4514 BA H UL (Taylor et al.,
2009). —F AL Y BUGEH, A S P SRR BT Ok LR, B O AR 2> TR N 60~70
kDa, FHEM) 5784 22~30 kDao 355 8 # /2 B 1H 2 X AT ] 48 X 4 . 18 5E X R T
REARTR ULV AT, AR XS FHUE IR 2 o0 E 2 . #8E (VL-CL) fHE#E (VH-CH)
2 BRI T RREEEAT (ERAL 2021). IgY M IgG 11X HI4ET % i 5%

2
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fEE X EAF, IgY t 1gG BAE &7 7 & (Michael er al., 2010). IgY HEE ]
CH,-CH;3-CHy X A A 45 i Fr B (Lee et al., 2017; Xuetal., 2011). Fab [X f#y Y %
NEZKRFF, FERMT S5 RUR R 1%, Wi Fe X0 EZM S A2
B (Lundstrom et al., 2014).

1.2.2 DRI REYIB (LS
(1) SFH A

IgY HIZEH 5 (pD) A1 F 5.7~7.6 Z I8, Fe FBA EEMBUKER, ERRAX—
Rk, TgY XEFLBBRIR I R AR e TE (RN, 2021,

(2) MREaE

—MABEOLR, BERSLE pH N 4.0~11.0 B R¥FFARE . 1gY WTFR B BUR M5 1gG AHLELEE
5o 1E 50 %I AEEREA T, JLFREBEXILE pH=3 I RN KiG w1t (BNE,
2021).

(3) Hgfase it

Schmidt ZFESR T IgY FITHALIERE T A B, 1 e o 1 g gt & 2 A1 B 2 3 g e v s
IgY RO PR FEAR . 1 = iy B AP E I T E T 1Y, TgY IBLHg s aE /1 MPiig e
TR AR E R, TR, BAREIRENE, REWEREAAERI &1 T (Pereira
EPV, 2019).

(4) etk

Y lgY AT IREMRT 25°CRIZAME T, Drddl THEAT B 1Y) 1gY REWS 4+ 450 A iR
s e, ERTEEET 37°CY, IgY T E A —E R ANEE, T7E 63.5°CI G A A
ek, Igy BAWRRKMRENE, RWAERRZIT T RERE (B E, 2021,

1.2.3 BREEMIFRINSS

SPEE PRI DO L E I S . SRk, BRI, @ ER (Eig, 2013). HES
MiEAE, EHBR—BRH P IgY (Kovacs-Nolan ef al., 2012); W 75 E A F fi] i
PIVIIE R A, ERext Hidkf74ift (Kovacs-Nolan ef al., 2004). SS4EF=EZ19 300 4,

3
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MAFANIG 2 A 3R45 40 50~100 mg (ISR HEHIMR, Piwn, BAMK, FIT IR R
(Zhang et al., 2003), HHAH 2~10% ) N HLAR 2 R B IgY (Xu et al., 2011,
— SR TR AT DA 1 R G e B R BUK 4 2250 mg IgY (Schade et al., 2005). itk
b, 1gY A sl RAME L2, HAER SRR IgY A A EE R RS, [,
IgY MIZE MRl g% PR AR T 914 2 (Zhang et al., 2019).

1.2.4 BREEITikRIR A

WA, SNEBUAR T HAAF RS A, AEA R R E RSN Z
# (Lietal., 2015), & 2N THHESTH (Erhard ef al., 2000; Hatamzadelsfahani
etal., 2020; Karachaliou et al., 2021). HiESE (S, 2013) Bl 1 IHEEW A = Ry
SO E DU, B REREER NSV RN, 4R RIS DU AR I AR S AR K
SRIRPRESE CBRIRTESE, 2004) SN PR, FIT XSmRS, KILAE B i
EOSI A RS . TRERAE (TREEREZE, 2009) BFHIFIHT NDV AL Gk [CZE 14y 7
VEON BB, TSGR, GRS (R IR AR SIE 100%, 1R EHRIET] 85%, W&
TRV IT T B B 7 .

FEPRIF AR TT AR, O B PR SR TR A D — P B A 3 0 AR A e N R AR ) AL B e
(Carlander et al., 20000, A3 5RYNEPUARMIPURIETECH ZWH T FEREFIEIT 7,
R (EEE, 2013) il 1 PUBIMERE B SR IEON SR BT, TEASIYIIRA, REETm
BT RBLE R I . AR 22 PR B 20 2 I H AW e IR AR T, IR bitiA
Il ARG T E TSR 7RG N I B, B RPN AT . RN, B SR TR SR 4L
TR FF M, AR SRS HE s O SEPUARAE R (A IR rh el BE B B T =, X
R BPUR I 22 PRI AR, 32 1T 52 ) O SR P S Bl PR 2 FH

B, H T C A % T L3I B F B 20 e YT v o B (R 2%
R AR FIN, TS S, PR R TERR.
FR. SYARER. ATHCEI AR A S O R F ST 1R b L 1 B PR R
1.3 AERIERIREX

REV j& ™ B S B M i 55, w] SRR I R ATVA IR 8 55 e e 2% B
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Pz, 1, SBOCIE. 394, RS EVRAMGAR A e, fEPLIAR s
REJRS, BHMRIBRHAH T, SIERBGSBOEER, MEHRERK TGN 7 )
Ky, HiZWit 5 5 e m kB E, 2D K T T im B, 45
PEFREN AR T EATR, EETE IR R, AU TR ] % RE
FIop B HiiA, FEMEFX REV MG, Biik RE K& HE.

2 RS T

2.1 #8

2.1.1 BHRNBERSRIR

REV-LN1201 £/ 2012 SE A 5216 25 M A BEA AL Ao 09 37 55 AL J % 28 i 87 9 1740 X8 I,
Hp BT, 2SRRI AN T (GenBank &35 : KU641115.1).

J

2.1.2 ERMNEE KA
2.12.1 FENHE

AWy A (Heal Force, #F#s); BgbrAFE & 2 J6 6 EE 1 (Thermo Fisher
Scientific, USA); IEE RS (Nikon, Japan); PCR X (ABI, USA); SZH %)
€ B PCR fX (QuantStudioTM 5, USA); #7534 #% (Misonix Sonicator 4,000, USA);
B B R G A R E S R Gt (Azure Biosystems, USA); & 2 A 5O LA
WA ES AL (Eppendorf, Germany); #{ft T.{F & (Cabinets, Canada); I F=FEF CO,
i #5746 (SANYO, Japan) BAKIRUKAE GBI/, FH); BIKMAE. B KFLL& WD-9405B
RUKFREIR (ON—, dbu0s Mshfiieeds (e, 750 fEIR/K#BH (Grant, UK.
2.122 FERF

IRAIEAZ R N YIRS (BamHI. Xhol). dNTP. rTaq f§. AN HHRSHIWE KIEE
AW AF]; SDS-PAGE BT . &5 Marker. 20x R . I8 F HUAHE B
Ni-NTA SEHMZEHT BT Protein A SE A Z 7 1 BUR M AE I B <5 75 A= Y RHL 4 )
PVDF JE I H 3% [E Millipore A #]; Bifie¥5% . PBS. PBST. TBST. TMB. 50xTAE ¥
BRI LR R EE R AR AR 7 RNA PO BURF &, TR BOAFI &, Bt

5
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2 RS 7 2 H 55 [ OMEGA /A ) ; DNA Marker Evo 2 #43% 77 & Al SYBR Green
Premix Pro taq HS Ty A qPCR a7 5 5 1 B SERH i A= 4) TAEA FR A =] s DAPI B4 (4
4% TR BTy KE e BALR S = RAEMFAR AT FITC brid 508 i
W H % E Abcam AF]; 6 FL. 12 FL. 24 FLLAK 96 FLANMLRE F=AR % H 3% E Corning 2
Fy SALE. WRE. K CEE. IRk B R D I e AT Al

2.1.3.3 AIECH

(1) Amp (100 mg/mL): FIFRELCHEL 10 g Amp, BINHERM A, A 100 mL
ddH0 ¥R, BHAMREZE, H 022 um JESEIE, BB E 1.5mL B0 h %,
il AEAE-20°CUKAE F 48 FH

(2) LB #FRE (B HAMREAFRI S g BERHER). 10 g NaCl. 10 g R H
iR, BINAEH, I ddHO ¥ f#, &% 1000 mL, # pH 172 7.0, 7033
PO, m6 BRI, KR IR

(3) LB Rt (FEMA): 3RArHERLr T D, FRBMEREL 100 mL 4k LB £ 7%
FIONTT O, FREC LS g R BN IO, sl s T RE R, KR SRR
JERE A 50°C Aitio FHBATE — kTR, FRHAN, RIGE 4°C TR

(4) IPTG: HFRELFREIPTG B3 K, IO ddH20 A% 100 mL, /] 0.22 um
MR E S, KMHSETEREEOE, -20°CUKFEEEGIRAT .

(5) 5% fEHs: FPRELFRI 5 g BAE gk, BIAT O, H 1xPBST @& &
100 mL, Z@E 1Pttt -20°CORFEIRAF -

(6) LE Buffer: F#FRE4UFKHL 3.589 g Na;HPO4, 0.121 g Tris HCI, 48 g JRZ, 13
NG, RS T/KERZE 100mL, ¥ pH HZE 8.0, IR E.

(7) VRS FHFRE4CHREL 3.589 g Na,HPO4, 0.121 g Tris HC1, 48 g JR %,

0.068 g KM, EIA I, FHZEBET/KERS 100 mL, pH % 8.0.

(8) VEMRZErPl: FIFRELCHREL 3.589 g Na;HPO4, 0.121 g Tris HC1, 48 g JRZ,
1.7 g KM, BN OiH, HEEF/KERZ 100mL, pH % 8.0,
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22 73k

22,1 REVHI 5K EEE
22.1.1 fREY 18
(1) HpAEKBIAE PHT7.2, dIEREZE, RIFET 4°C H&H.
(2) BUBAEKIE SIGA-ILTE, FoKBRAIRaTHE 37°C, B TKimmd, BTk,

(3) KPS R A7 ) DF-1 SRS B, TRONKI e, TR, ARk 52
T NS & .

(4) B MNFLANRE FRIR, $RATHERIT 15% 8 24F IS A KR, &SI 2 mL
KW, B 2 5 A% 250 L. 200 pL. 150 pL. 100 pL 4 NEEEE S SN TN
fLgBfuss R, &% BT, BRRRS, BN 37°CH L 74 5 7%

(5) 4h JEHCHNFUAR, R A s R B, SR ATAC B 4P IS 2 mL 10%)f
RIS AR, RS A BEZE SN AT, TN 37°CHI S FR A T i 7

(6) H, BUHANIUR, i, ZJa IEH e, EHpEEAEKE 60%~70%
1N b R e

(7) M-80°CUKFH A HUH R FF I, NI 3 0 T IRIRERE, SRR KIS el 5 1 2
37°C, IR #E T T, BUIKE 2 HERE NG G, IFERm #U
SRR

(8) BHIRFFMOLIERSR T )5, BUH DF-1 200, W83 40 i 35 A K 2 60%~70%,
PR BRI DF-1 gifgis =g, AP 1 mL WE, & bhds T, &8 5%
I, %95 B 20 a1 I,

(9) FERSEJaE, RPN FR4E, B9 4 h Je U, AR as s A 4R
KA AT LA R LA A7 AR (ISR, SERTHE SR 4F 1% M8 7F MR I 4ERRRL I ZE
R, @il dE T, HEFR 5~6d.

(10> EEAEAPIGE, RSB E LW &0 EH, 12,000 rpm
B0 2 min, FRZEGFH PRI, KA EISER R T EEOE T, FRRS, 1 0.22

7
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um JERFHATILIERR B, R T R B O T, -80°CYRAFE% H, WD BRI T 46
iE, RIS o
2.2.1.2 fREFHEENE

(1D MEALARPWANIRES, 15 F= T 96 FLARH 1) DF-1 400 %5 52 2 70%~80%, Xf
JRTFHEAT &, W8 R

(2) PEATHER LT R0 1.5 mL FJEE 208, Mo inANs A EKR, &
& 900 uL.

(3) HUH A7 REV-LN 1201 3, AR, SR AR K BRI I 2 37°C,
BFKBah I, E BRI EENERE.

(OB RERBEMATIRAS 25, AR RS —H 1.5 mL 808 H A 100 pL
TRTE, F RS 78 0 RATIR S Ja S — R B0 i 100 uL IIAEE 2 H 1.5 mL K
B B0, WRITIR )G MR EL 100 uL, AU R —AN 1.5 mL K 1B 0,
KRR LR 10 8, IR BR0AT i LR R

(5) BURRGFRIFIOANE, MR R R RS E, UM, 96 FLARH
1508 107, fEER UK 102~101°, [FRHE G P51 5 BRI I, & E% T e
RS, TR 3T°CAREFRAA T, 4~6 h JGHUH, $RATHC B 4R 1% M 4ERE, K
TR, AR M, BONAERRR, 5 Lo, 4RERAE 37°CAH MR IR A h 4E R,
6~7 d JEHUH, HEAT IFA, SHREH T E &,
2.2.1.3 [E#EFERRNHE

(1) B4ERF 7 d SR BBOI L, (B 40 MR A IR A

(2) HERBERBUDE PBS, ZEIMA, RKalrfbt =i, i, JFRMK
R RN T WK AR TR

(3) HEBERWE, WECCEdpoE e, SZ@MEEinA, 25°CEE 5~8 min.

(4) I B IR A W L /D B PBSS, 44 400 i P e =38, W34S, NN 55~60 uL REV
g, @ ba, FHIHIEE T 37°CIRAE PR FE, HIRPEE 40 min~1 h.

(5) HUhamaps, sk, HRHERRERECD & PBS, ZIEEEA,
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Kb =0, BB BT

(6) MAE—PEREN FITC %Ehnic il it 1gG (H+L) =4, o L1,
BT 37°CHEIRFE AT, #UIFE 45 min~1 h.

(7) Wi, HERBE R/ & PBS, k=i, BRIk,

(8) NS IR RN 35 50% H i, 98 B e i g2 ik 0 45

(9) #% [ Reed-Muench V2 1 5 H P34 f /& Jv & (TCIDso), tFEHITIER:
IgTCIDso=L+d (s-0.5).

L. 5 e W B FEE (140 0] 2

d: FREEXT A1 2

s: PHIESLEL R S
22.1.4 shfEIVIKLE

Pk 10 X 0 IR SPE XY, P35 53 1 2 41, 7 R4 Iy He vt — 2 B 35 ZE 555 300 TCIDso,
T HES AR T A P K, AF IR, B HERFCAE P E 21 K, 21
R Fela RS TR, REFERYOKTEE, AEOEE . REEE, B8N 104,
RIS PIREAIRDL  IGAEEIR S SET-NE D0,  JFXFAET4HERS FIR L 505 B AR AL o

222 TEHEE RT-PCR &M 75 3EHE ST

2.2.2.1 SI¥IRNEIT S5 &R

fR¥E GenBank I 2 k£ W REV & 3K A7), it TEX pol ZERFEI51Y, 519
FFHIWEE 1.

R15MER

Table 1 Preparation of primers

EIE/EZ 7S 13 (50-37) PR
Primer name Primer sequences Products size
Pol-F GAGGAAGGAGAATCAGGGCAACTAAC
142 bp

Pol-R CATACTGAAGGAGGGAAACGAAAGGG
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2.2.2.2 &2 RNA HIIREY

fRHE RNA $2BGR A 13 A REV LN-1201 FHPEZHM 1 F i H2H RNA:
(1) FRRTHER LT HE 1.5 mL RNA B0%8, TN 150 pl i 5T
(2) FANELEMA 500 pL Lysis Buffer, 784rWFTRZ), §E 8 min;

(3) BN 350 uL /K 2B, #E 2 min, 12000 rpm 2 min 250, 0 BRI
NBEEE Y, B0 S AR e 2 P AR BRAE

(4) [EE— B 500 uL VHB Wash Buffer, 12,000 rpm &> 1 min, #
WS, W] A, FHMROK AR 9 B A

(5) A 500 pL RNA Wash Buffer, 12,000 rpm &5.0» 1 min, #H7K0SEEE
(6) HEEFI— L HERAE;
(7) BHFHIREE, 12,000 rpm == 5 2 min;

(8) AR 1.5 mL RNA E.0EF, JINENS G KT 5 min, #IE/K LR
R, M EEE 30 uL DEPC Water, 7EAET-FEAL 7> DU /NG M0, 9% E S min J5,
12,000 rpm 50> 2 min;

(9) K B0 P AR R I 28 BB L B PR A e, FEE0, B0 R TR
R AHEELR RNA, FF3LBIHEAT RT N, B RNA FRIREAE

10
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2.2.23 RT-PCR R
(1) RT 3
RNA $8EU5E G, SERPEAT RT )M, 10 uL RT BiAR R IR 2:

R 2RT REfAR

Table 2 Reaction system of RT

5wl AL (uld
Reagent Volume (pL)
MgClI2 2

RT-PCR Buffer
dNTP

Reverse Primer

1
1

1

AMV 0.5
Sample 4.5
Total 10

N A 42°C, 60min;

(2) PCR ¥ 3¢

PLRT F=41F S BARAR

&R

99°C , 5min; RT /=% 4°C {#4% .

ERETF AR A ETRESIY, Bk 3 ) PCR M

% 3 PCR Rk %

Table 3 Reaction system of PCR

B AL (Ul
Reagent Volume (pL)
ddH,O 17

10xBuffer 2.5

dNTP 2
POL-F 1
POL-R 1

rTaq KA1 0.5

TR 1

Total 25

NFEF: AR PE 95°C, 5 min; 281k 95°C, 30s; iB

‘K 58°C, 30 s; ZEAH 72°C, 1 min30s;

35 MESREL, LA 72°C, 10 min. ¥ G YIE T 4°C 1747 .
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2.2.2.4 RT-PCR 48985 BUL 4 1L

(D) MEEFRS, AL I ARE & A Maker, SNV, £ 0823 H 1A
B R te e i BN, DUHER, TR BRGNS, KMERZ ST, B2 w
BOEY, T EAE:

(2) [\ FINNZEKFR XP2 Binding Buffer, #E&IF/KiBH, KR EHERTIAE 56°C,
WEOE B TR mE, #7KE, BRI,

(3) U ELE, K DNA 4 6HENTIREE N, BEOE 1 DNA BHRIER
R E P DNA 54, 12,000 rpm 250 2 min, BeH RS, ERFERIER,
FH W 7K AR R A

(4) [[4F DNA 45840 700 uL SPW Buffer, 12,000 rpm 550> 2 min, #eT
W ERE

(5) EE Bk,

(6) ¥HUH IR ESE +, =&, 12,000 rpm 250> 2 min,

(7) % DNA 5 SN T#H) 1.5 mL Z.0%8 F, BN G XT 5 min, HBR
#5% HL 35 puL TE Buffer, 43 VUi IN7E DNA 25 &L F, 37°Ci#E S min, 12,000
rpm 250> 2 min, AP DNA.

(8) EF MM A A S BIE F, 12,000 rppm 250 2 min; DU I K
22.2.5 B4R ERE

¥ 2224 K75 pMDIS-T #ifkER:, BT 16°C [HIE/KK I P EREL R, ~NV
RN 4,

R4 FEEERMNAR

Table 4 Reaction system of cloning

5wl R (uld
Reagent Volume (pL)
Insert PCR Product 5
Solution I 4
pMD18-T Vector 1

Total 10

12
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2.2.2.6 1

(1) R KBURA VK& F, A 22K, H1&UKOKIREY), 5 DHS ol 32 2540 i ik
JRNVK S

(2) fElF GBS ER Y, =BT R 7, I 10 pL 8
Yo, SREIMANEZEMMS, ST, e D, BATUIOKESS, K.

(3) $RAETFTIF KB, KRR A 42°C, VK 30 min JEBUH, BONAE IR K44
BEAT R, ARATHER IR, 47 s JEIRIEREUH, RN TUOKIR &2 ki .

(4) 2 min U, BNEFE T, IRATHESITFZ A LB B 3REE, FIRMASE 800 uL
TN O T, EEERRIEY KZ) 60 min, FEAKE A 37°C 220 rpm/min, MELH|E
OEHRARTEM G E 1R RRR, B

(5) B E.O0% 4,000 rpm Fo0 3 min, JEREE, EOERBEE S BIER, KA
B 100 uL, HTHEZEREA.

(6) HRHAWITIRS, W HEME, ORI, 7> 3~4 0, JRATHE& LN
AN Amp FitER) LB BTG FREE, B REBEIMBFAR E, 3H7IRIR, — BT REHD)
BiRdE, B AT ERIGRRRINE), S85RIT, MRS R PR R L
BAWARGRE), UEWRIAISS . sl i TR IR EET0ON 37°C il B IR Af b, SBIEK
35 min, FREIEEHIRLER, H RS E 5 IR A H TR A AT P

() $RATHER I E B B OE, TS T BB, JRATHES 45 Amp FiER)
LB Wikl R 5L, HIRMAS AL 800 uL, ME, MFkBCaAEE, kg
BEIL, TRONBODE T, HEHH B O S50, BEE IR} 45980 E T 37°CRE K 5~6 h,
2 TR RV o

(8) £ 2223 %M, BATHER PCR Y4, K Fr3REL K B 50 % B bR e 47
RN AATI, W IR fa S BURURE -
22.2.7 EHFKAVIREL

(1) $2ATHERLF 10 mL KB 5B 08, BRSO R R 3 T E 08+,
BLOLEE A 3,500 rpm 10 min, (R, 52408 .

13
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(2) FERTHESSIFTCH PBS, MRS WEL 1 mL INANZEHEDES, SHTHEE, &
RE), HFBEWEZREE 1.5ml LHEOEY, BEOPREN 12,000 rpm 1 min, {3]##
o

(3) AR ECE I 250 uL Solution I, 7843 WRFTIES] .

(4) HABWEREOE TN 250 pL $207 G Solution 1T, 7843 FT IR 2],
F#'E 3 min.

(5) FARME R0 NN 350 uL Solution III, 7870 WKATIRS), #E 3 min, &
OHLBEE N 12,000 rpm 10 min.

(6) KA EABEE T, B0 ERBRMAR S, #E 2min 5, &0
HLE Y 12,000 rpm 2 min, e R WCERE BB HBA,  FHROK AR T8 TR .
(7) M 550 uL HBC Buffer, ## & 2 min, 2., ¥ &N 12,000 rpm 2 min.

(8) fAlfsiifk, NS, FBWZES W+ in A 700 uL DNA Wash Buffer,
2ty, WEN 12,000 rpm 2 min.

(9) HHE E—DHAE.

(10) sSHE: $EATHERLT 1.5 mL FEHE &0, BWRMAEENELEF, BAE
HEHRT, 5Smin JFECH, FIBRESWE 35 uL Elution Buffer, 43 PU3 AW A2 B R
DY SR, RN 37°C fHREEFH AR E .

(11) 10 min JFEH, FNEOHLH 12,000 rpm &0 2 min,

(12) 5 B0 Ja HR AR FE- IR R RS W s T, 3 DU g 1] R B AR = 6 45 DY 3
BN 37°C EiR B FER P E 5, 12,000 rpm 250 2 min, WCEEROE WA, BINAE
PRI R, fRAFF-20°C,
2.2.2.8 WEGYI & K

BOAIE Ji5 11 8 20 TR DA S Rk AR FH Xho TN BamH IFR )V 1 DIRG HEAT UG ) . g
PR R WK 5.

14



L AR AR RS 267 38 5

R 5 MEEIE R

Table 5 Double enzyme digestion system

=l AR (uld
Reagent Volume (pL)
Xho1 0.5
BamH 1 0.5
10 x G Buffer 1
J& 1mls =4 8
Total 10

¥ FRRFIFEIRASIG, BN PCR A 37°CHHTEE VIR ML, 1h JFHCH o M58 B
JEEL 10 uL #£d, INIE & loading buffer, MKFTIREI G, WFIEERL 0.8% Bt JIE Wi it fise v 32t
ATHIUK, BRSO TS, WETE Hbrhi B R & S Al &

2229 FiBFRRE
(1) =&

5E Y S 2 S ok SR D) P U 3EAT 2, {8 Solution 1 EEHERG HEAT 0 P HE,

RBAR R 6 Fiw, T 16°CHEIE/KIBIE PSR 4 h, EHFYT 4°CUKFEE 17

R 6 EEMAR

Table 6 Connection system

vl AR (ul)
Reagent Volume (uL)
Solution I 5
) 1

Target gene 4

Total 10

(2) EEFYRE

F22 MR I T T3 A0 BB 3 P B A 5 Trans SafZ A4, HRHCR 72 [ IR HUR
ki, BAREAEN 2227,
22210 EHRRNEERZENHIHE

FE A 360G T H I E , MR8 A SrH SEPURL P8 DU, Bk #% DB (copies/pLl)
=[6.02x 102> AR (ng/ul) x10°]/[660x (R MAK FE+TR K ED 1o

15
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22211 WHEE PCRIARBVESL
IR 7R KT OV

RITRNEEEPCRER

Table 7 Real-time PCR system

il AL (uld
Reagent Volume (uL)
2xSYBRGreen Pro Taq HS Premix 10
Template 2
Primer F 0.4
Primer R 0.4
ddHO 72
Total 20

A8 2 B BURLAR AE i BA 108 copies/uL~10* copies/uL 5 MR FEAH FE A AL bRl AL b,
BTG E R PCR ], @ALFRAERIZ . SOV EAF: TiARE 95°C, 30s; A8ft 95°C, 5
s, 1Bk 60°C, 34s, RMNBHT 40 ME. BEMMZHT: 95°C, 10s; 65°C, 1 min;
97°C, 1s.,

2.2.3 BREIIREIFIZ

2.23.1 EBWIEFMRE

HXGR TR T TR, 2 ORGSR, R
72 e, BES RATRE S fl WRE T EE R EYOKARG KR AR, AR
Ky PRUEVOKTE AL, FFE I R & 34T DAATIHAITE T, 8k S 0 A5 i A {5 AT At 2500
T, O Je A i ) G o

HEXOSATREE ], DG NOEASE, Gk A NS N P B R T R, iR
M SRAG 2 IR, — A LAR XSS EAT e, B e AR FAXCE T SR 2 5
VEST, JRREAT 4 R, B R PR S R 10 o RS A Ve R & FLAL IS AL S %
B = PR PUR S RN 9 KA e TR & AL O e, RS ANt
.

16
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R 8 B GLRAES

Table 8 Layer hen immunization procedures

— =1 VY4
434 B 5 B B B
Al 10 7> CEIRE 14 K (kg 18 ) g
SRS B R T SRR ER AL
A 1.5mL/R 2mL/R 2mL/R 2mL/R .
[EP=vEs oy ke
SRS B R I SR R R AL
B 1.5mL/R 2mL/R 2mL/R 2mL/R .
[EP=vE oy ke
SRS B T T SR R R AL
C 1 mL/A 2mL/A 2mL/A 2mL/ R .
[EP=vE oy ke
SRS B R I SR R R AL
D 1 mL/R 2mL/H 2mL/H 2 mL/R .
[EP=vEs oy ke

2232 JBEAULE

AGEEIUSCEE . MG AT R IR A B, 7E58 | IS, R RIS — IR
WGH, IS ERG EAFAR T, B B R AR I R A S B SRR . R
RIS HER ShRC 25 T 4°C 1R A7
2.2.3.3 GREIIREYEIE

KR O BEUTIEE, B T i3S o RV B s, TR XS B R TR AT VY
B, XTOPEHUAEEATIR, BARIES IR T

(1) RS KIS BT ], SRRIERSET, B8 TR EY ) RS 1T AN
e— 1, HSTEE IR ER L ARRER— /ML, DOBEBENERTEL, 2Bk
HiH o

(2) KEEREE RS, BEENOBELREK F, BRREshER, BRER
M2 R/MEG, SIEMERTENBWEL G, BINREBEYM L, BB
OB R RINY, B AR/ OB SOmL B0EF, NOERRTE KON, {508
HH W, SRECON SRR

(3) [y oo N Op B R VR A AR AR Y Tris-HCL i, 52 R iR4E, ik
Tris-HCL Z2 M M FE 2 0.1 mol/L, pH=7.6.

(4) FMN B 3.5%K) PEG-6000 (w/v, LAgil), WiEiRy, KB

4°CHPEN R HEEAN T AR BRIV P AR 2, DMET RS8P B i puiA

DUE
17
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(5) B E N 4°CE L 20 min (10000 g/min), FREUVE A FKM, HERTHER I
LW 50 mL B0, BOmE)E, BEOETH EBREREELET.

(6) L&, A H NI R SRR 1Y) 12% 1) PEG-6000, 572y H 78 0 1R 5T

(7)) BEOEBNE O, FEEEF, E0PBE N 4°C 20 min (10000 g/min),
(EIEGRTENS

(8) [ HrhnAN 10 mL PBS, # & 2 min.
(9 AN 12%F) PEG-6000 (w/v), EFIRA, 1780 1R

(10) B8 BRI JE B OEBRONE O, B0 E A 4°C 20 min (8000
g/min), FEE, AECETIA 2 mLPBS, ¥iEEE, WITIRE, HBRRER
F2mL ELEF R,

(1) FRATHER LS 0.22 um (IERS, FEHE I & FoRe i & 10 U0 TR EAT I I FR 1A
BRUE R F 2 2mL ER A OE R, %5 T-20°CHRAF

2.2.4 BREHTIRBIAEN]
2.2.4.1 BREHIIKR ELISA S #M)

MR REV FURRE A XBATIEE, AIBON TS, BARBAE T

C1 s 77 & BT 75 1 SE 5 iR AD REV B BTN 37°CilRAE, FHIRE =

(2) PERTAER I TR R, RN T L R& 7K, K 1 ARSI

RE, HHEERR.

(3) RATHC B4 R, K 1 RO 10 mL Jow & 08 o, IR
A 6 mL G M-

(4) FHRMASAERE AR BERINN 5 ul 500 5P 3 Huid
(5) WRHY 245 pL BB, MAFRRERE S, HIk 50 MR, & & 30 min.

(6) B [PIIR AR, WS A FLAIIA 50 pl FF AR R .

18
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(7) FIR WA B IBOR BB ¥ 50 (5 RRE, INANBLAR T, FRREAR, ik 100 1%
MR o

(8) ENFESLIE TN 100 uL FHEXT B S BAVERS IR, v B 4 A B R IRl i fr

(9) FIRETRZEWEL 100 pL #BE G RE f, INNB NSRS, & B, ik
MR FEAE, FiR FHFE 30 min.

(10) FHBAAR BN, FE BRI A & L e, Bk 4 K.

(11 i — KRB TE o BB A, PR AR A

(12) FREM A REFLINN 100 L BEbs —Pr, W5 EEARIEE: E 30 min.

(13) FHRAAR B, L RBE IR AN & L e, Bk 4 K.

(14) fJa—IRBE T8 Ja BB, PR K 4R TR A o

(15) FIREMAS AL N 100 uL B2 a0 HE & 4f RG], WhdrEp, & &

20 min.
(16) HEALHIIN 100 pL &bk, 151 N34T

A7) A ge 2 HE, B ORI 2 405 nm A&, #EATIE, ds®dE, Wl
S FLHIOLE o

(18) ¥ pr i Edi e W iR &, BIA ELISA 24«
2.2.4.2 HFIEN M
A SEEG R [ 58 9 B — A R O B Uiy, BRAEDIRAT .

(1) #fuss7: i+ MDBK 2008, MG, @iEl 96 LA R IR,
FLhn 100 pL 4HM0 B, TN 37°C, 5% CO» s =/ h 15 9% .

(2) JREEMRE: ARPEIN E B EE T, B FRE A 100 4~ TCTDso.

(3) MiE KA G PUARRR R . KIS K 56°C7KiF 30 min, BUSRHTAR A 0.22
um JERE AT I IEFRTA -

19
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(4) PrlR-PiiadiG: WHL 500 pL FAr BN SR HTARSE 2 mL o EP & H, @ T
MikE, M 2210 BEAT RS, (RS — R4 EP & ml i 500 L DMEM, 35 —4
EP &N 500 puL AFill R B 54k, WOATIR )G EL 500 uL 25 — A EP &, % A~ EP
EIRAE, W 500 pL 25 =4 EP &, RICGEHERIZE > EP &, B4 21210 %%,
SRJGTERRANFRRE LI EP B A NN 500 pL #4100 4~ TCTDso FIRERIR, WRFTIRS,
JAE 37°CEEFRFEWFE 1 ho

(5) WEREER: K BB PRI OR s HTiA N B4 56 5. )= MDBK 400 (1) 96 fLAR 1, 5
11 FUARBAPEILIE , 12 51028 O O AR M55 95380, SRR T8AE 37°CARLE: IR A h 2t AT 5 TR o
72 h Z MR AR, AEREASSEG I R PO TR B2 R R IR A A ROIRES .

(6) 3577258 B AN B AR B, (30 L H A, FH B QR R LD & PBS, 2%
M\, KAy =, @15, FR AN B AR R B0 IROK 48 B TR

(7)) FHE R, WD e, BRI, 25°CHtE 5~8 min.

(8)FH T IRHE W /> 5 PBS,, o 441 AP o gl =3, W 344, M 55~60 pL REV
Pt mEHT, BIHMET 37°CEMA TR, HERE 40 min~1 h.

(9) Bugufup, FF2Rhimk, kA ERERIUD & PBS, ZZ2I5EEIAN,
WP =ik, R TR

(10) MAE—PEER FITC %ehricflizEpiR lgG (H+L) —¥i, &= h®BE
¥, BT 37°CIEEREFFAEF, EOLIFE 45 min~1 h.

(1) BB FRMR, F R & PBS, vk =, RIFIR TRk .

(12) AR REFRAR R I 58 2 50% H, F 2GR gilindg &, guitd
g AL FL AL

(13) FEFFHAN: KA Reed-Mench 5 FiEIEAT TR, SR il 4% U055 HLi (1)
HFI A
2.2.4.3 YRR

MWW 4 mL SRS HiR, T 5 mL SR KEF R OE T, E=IRFATT
i E 20 min, WS I 4 (0 0SS TR UK P BRSNS I

20
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2.2.4.4 (RFHAIGH

PEATHE R U 5 S, 1) FL AN N OE B R R BB, 43 ITEE-20°C 4°C. 37°C
AR E S AT, R — BN E) S, RERE 30 N BT 4 1R BN B HLAR EAT — IR
TETR
2245 REMEN

HEHL 10 K/ AE MRS A F] W0 7200 1 H SRR RS, R UL AR S B 3 e
RTHENS, 0.5mL/H, FS&4TEZE, FEMEOKT R, HEHEE . REEE, W
2 10~14d, EREAANRKMN M.
2.2.4.6 SNERMAHIEN S FESH

i FH BCA 5 I 82 0 5 791 300 i 1) 46 (1030 DR B 4k (DY ) 1 2 94 2 HEAT 2
BAEWT

(1) AR BB EC K BCA TAEWR, %18 A ¥ (BCA M) B (B
FRAVED =50:1 MARFALLECH]— € & BCA W, WKETIRS), B REILA -

(2) HU 10 uL BSA #rdfidn, H PBS ¥ HABEE 100 pL, 2K 0.5 mg/mL,
[f] 96 FLB PRI 0. 1. 2. 4. 6. 8. 10 uL FHAFRUES, F£H PBS K LM 75 5
20 L. ZEEAMESFIREMK N 04 0.1. 0.20 0.4, 0.6, 0.8, 1 mg-mL',
(3) BAFMRE S AT RS LERRE, 23 PR B B HUAR MO M ARRESE , 4R 2124 AT i
LeARRE, 43 AIE 20 uL I F] 96 FLAR H
(4) 735l 200 uL BCA TAEW, IIAFFIFE & LA B bR dE L, T 37°Cif
H 30 min.
(5) HEgERCERAE, WOLRERE N AS62 nm, KGR, WEGEE.
(6) WP d R AR EHbrEt 4, WEALTEHEMNED S E.
2247 UREIHEXTERE S5
K] SDS-PAGE ## i FL kA I BT ) 2% 6 P s HUAR 20 L, Mot (5 285 TR Js FH i 1 R SOW
SO M RO IR ORAT
@ SDS #t i AL il
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(1) AR AEDRRFKT [ s BB AF S, 25 B Z0ORE B3 i A i e 1
9, T ZJE M, # 1.0 mm BRI R o TAT 6 5%, BERIESE L, B2 /s
INZKIR — T B 22 e b (2 B iR K, DRAEANIRZK T3 A - DARIS LE S B S A )
JEE IR H

(2) BERBHI &7 B R EF AT K SDS 5 A EIGRAN St HHETECH], FHA R
WH#E 9.

%% 9 SDS-PAGE & H SEiR i # 14 &

Table 9 SDS-PAGE protein gel preparation system

10% 5 &5 10% Separating gel
AR volume
ddH>O 4.17
30% Arc.bis 3.33
SDS-PAGE Separating Gel Buffer 2.5
10% APS 0.1
TEMED 0.004

oy BRI SE pE , WRITIRSI G, AR BRI (B (1480, 2RI 2 &S
IRAB R A A= iR . AR RN L B 7oK, BURSE R I AE H A i<
. HEKA 35min 25, Boeakti, @ B EE 7K, BB
B RITBAR T S AR e o

2R 10 WAL A R

Table 10 Reaction system of stacking gel

5% W4l Stacking gel
AR volume
ddHO 2.28
30% Arc.bis 0.68
SDS-PAGE Separating Gel Buffer 1
10% APS 0.04
TEMED 0.004

R EC e R A e IR S 2 e, R HIE A BRI IR, SLEIE BRAE B
T EER TR E AR BUR, 2 KY) 40 min Z )5, WRAER S B, I

L RETE K o
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@ Hk

BRI e 2 5, EIRCE 30 min, R, MR A B
TR, NHIKRE Y, 2edEhE, mEAIN 1xSDS MK, 7E K R R R TR
f5, HU 10 L £ fh . S uL B A MarKer #H7 508, B G IKFRT, REiR 4 I I L 15
BHV80V, 30min, 7B BE Y 120V, 90 min. FEEEA UK FE IR B 24
TRFFHREIIEE, 38R A ) 2P B R HIE A 1~2 om (F17E 250wk T LA 1 Bk,
HLIKIZ AT K2 2 ho

@ RtSHE

HUKEE R Z S, RPTHYE, RS, FE3AT SDS BB i P SR B AR R B 00T
R BB SR ATAEA G IR 0.25% 0075 B W i 44 85 R B N Je e g
FERRIR LGt 40 min, e 2 )E, LB, RO BB AT riie, ik
3~4 K, FIIANBLER, TERERKME 1 hjE, BB AR, HIAR GRS
R, BRI RENS 7L 8T B MR b AT LU 2135 I ) 2 19 o2 55

2.2.5 Th}scis
2.2.5.1 BREYLAS REV EEEIBHER
(1) W% SPE X9HE, 7 RSN UF 3 #2408 300 TCIDso/ R, 21 RS H 72 )5, FT#ks, #

T EAR TR AR A, SRIPUR MR A ERY, 70 5 EARFR AL O S HUA IR 7 T EAL TR
2, B 14 ZX.

(2) ¥BIT SR . 2 d I B SEHUARIA ST 3 EAL IR ALULAE S BN s A 0.5 mL/ A, PZHAR
Al 26 A N R

(3) FREEMEIRTT AR RHERE A . A0 0I7E 7. 14, 21, 28 d Rpudtil, AL+, %%
B S EAT RNA SREL, I b7 S22 e SR, Rl A it REV i # i, M2
I % B A L DB T HER U, 28 d INAREE, FI5%, tHE R e R B HU
G R B IR A IS L. 2 BIAE 1. 7. 144 21, 28 d I TR PRREAMEEE (BW),
FFTE 28 d K S-SR IG A SLi 22 SR A8, U, . MR, VLIRS R T, ME, it
HBEERERE HHEAR: BEERE (g) /BW (g) X100%. #3554 RASHUF. .
PR VR IRFBERE N, SRBUNE S 1) RNA J5 HET S 90O € & REV s ll. HAk
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LIRS 2.2.2,
2.2.5.2 DREHUIAXT REV /K EAEIBHIVER

(1) 43K SPF XSk, I3 /KT A& N S HU A FREA AT AL 3k 4L 2L, Rp41 8 A, 2
d G PUA TP AP AL R LB AR LA S OF 3 HT44 0.5 mL/ A .

(2) 5 REV FHMEXS [ = Ky,

(3) FREEMEIRITROR AR . 20 7. 14, 21, 28 d Kpudtif, AL+,
SR HRE AT RNA 0L, JFEA7 S22 e saill, Al (¥ REV i 280,
WG LR 3 B B R O ST T HE R, 28 d I RREE, HI%, THERER TR ETR
B Gy 8 ow B E IS 0L 0 BILE 1.7.14.21.28 d - T R PHREMEAE (BW),
FAE 28 d ARG S-SR IR AU XS STt e SR A, [ 2.4.1 0. FR G A ST B, HiR .
FRFERE S, SRBUNE 28 1 RNA J5 T SER9O6 € & REV W FHERN . AidLES
i 2.2.2,
2.2.5.3 BREHIKRXT REV BTARG AT 1EH

(1) WK SPF MR, 4B ar A A s PR iy 7y A, 2 d BN PR TR 1R Y7
ZH R L RE ST SR S Uik 0.5 mL/ H

(2) 5d W, WEEES 3000 TCIDso R, AR[ES&4: R,

(3) FREEMEIRITROR AR . 20 7. 14, 21, 28 d Kpudtif, AL+,
SR IURE S AT RNA 5L, JFEA7 S22 e saill, Al ¥ REV i 280,
WG LI 3 B B R 0 ST T HE R, 28 d AR, HIR, THERER TR ETR
B g% B om B E IS 0L 0 BILE 1.7.14.21.28 d LT R PHREMEAE (BW),
FAE 28 d ARG S-SR IR AU XS STt 2 SR A0, [ 2.4.1 0. FR G A ST, . H R
RFERE S, SREUNE 28 1 RNA J5 #HTSER 9O € & REV W BFHERN . AidLES
i 2.2.2,
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R 11 LR HEBRITTER

Table 11 Group treatment information of animal experiment

. 14, 21,
ik B/ R 7w 1 H# 2 Hig 5 Hig
28 Hik
SAER ) 14 YU B B Prtim  OREPUAR QRSO / =R TARSS
SR BTG 4L 14 [ilcg g gt / / KFEL 0
5 A3
- pa ) BV i N
KPR 8 G B AR F AR UK / / M NRTiES
. . . N . 5 A3 L
Ve R S R e e 8 B B S A P K / UREE PR GESF+IARD 4 ) NI
Iv) I e
WA 8 BB B A FE R K / / W KRE. 0T
G B PR T 20 8 BB B A FE R K / SREEHUE GRS+ W KRE. 0T

LeRlEEEA AR RE . AT HE . REA, SERERSE. ST ERE. R
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3ERS5HH

3.1REV jitmm 5 €&

3.1.1 fREEENZE

i1t REV LN1201 BRI BV 107 ) 1071055 — /MW e B AE AL b 51 62 i 4 B s 28 5L
H, EFRK=IR, R&iHHAE REVLNI201 #5%F TCIDso A 1032%/100 pL.

3.1.2 BpIEIYISELE

¥ REV Ji 75 UM s B8y T 7 RSS9 IE, SYMFEIK YL REV f5 %R N, ZLHE.
94k, WAL, KEHUTAR, ovkuhar, RAEFETT, MR AENS I R IEE .

B 1 s E RS R

Fig. 1 Animal regression test results

3.2 B IWIHESE PCR MG E

3.2.1 REV [ BRRFREmBY Sl &

PCR 14 7= W42 e e L vk 20 s, #F 162 bp AT W H R &4 (B 2), 5%
A5 BT

BRI E D% (copies/pL)

=[6.02x 1023 5BV JF (ng/uL) % 10-°1/[660x(E AR K &+ R K )]
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=[6.02x10%x187.70x10°)/[660x(2696+162)]

=5.95x10'%copies/uL)

bp

2000
1000

<— 162bp
100

B2 EB PCR TR

Fig. 2 PCR test results of bacterial solution

322 WHESE PCRIxAEWESL

3.900

2.600

1.300
0.000 =200

0.00 4.00 8.00 12.00 16.00 20.00 24.00 28.00 32.00 36.00 40.00
Cycle

Fluorescence

—

Cq

20.000

10.000

2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00
Log Quantity

SYBR Green I
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Gene Mame Mane
Slope -3.2509
Efficiency 2.03
Error 0.07
R~2 1.00
Y-Intercept 35.24

Bl 3 BRI S AR i 25 5 T 3 it 4

Fig. 3 Standard curves and amplification curves

P I R AR VR 5 DL 10 555 LU B JS , WK S 10% copies/pL~107 copies/uL 6 ML
BEEEAE AR, BTG E & PCR B, HIVERIGE BRI E 570y 2L

AW IS )¢t 8 7 PCR LTS REV # I (x) 5 CqfE (y) KA
y=-3.2509x+35.24, R>=1. FUKits#EMIKRELE 10? copies/uL~107 copies/uL X 8] N F I
BRI R.

3.3 BRERHTIRRIAE

3.3.1 BEE$TIA ELISA &4

EREIR, S AFRE 50, 1004 200, 250 % 5 45 Bl 2 BN s PrAR U il R 3K 12 Fios:

F 12 SIEBUER ELISA 3t

Table 12 ELISA titer results of yolk antibody

REV Hiiki fE
RS 3L 50 100 200 250 ¥ %sf Y5 st
W 19311 13195 8195 8054 2292 1

3.3.2 BB AN
] 2 9 53 P I AT A 10 R S 6 0 2 O B A 1) AT
i#3d Reed-Muench 72 1H 545 2 BN B AR PRI R 10-358/100 pL.
3.3.3 DRERHUIRAIIR AR AL
4 mL HrinT 5 mL .08, TEERZM FEHE 20 min, WEATH SHUE N
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I ZR AR R A2 7 i SC

GBI R A, R AT I .

B 4 HLiEmEERER

Fig. 4 Antibody physical property test

3.3.4 BREHUARTFRIGIE

JH I A WU BN B H AR A R BE 25 A S R IRy . RS, KRB 37°C & AHitiAF
IO B HUARTE 2 A H G 2 3G, T 4°C F1-20°C 24K 4 AN A 2 5 BAA &, FH
il] 2% F 5P S HUARTE 37°C 254 FoT LA AT 2 AN H, 78 4°C F1-20°C 264F F 2= /0 0] LUV A7 4
MHo

R 13 WAV REFHHESR

Table 13 Results of yolk antibody retention period test

A 1)/ 1 2 3 4
37C + +

4C + + + +

-20C + + + +

B R, B

Note: "+'"represents positive, "-"represents negative

3.3.5 BREIiRZ M

FEVESS 0.5 mL BIBEHUASE 1 hy 14 d ABIR WA A BB, s thok WA MRS .
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B IIR P B G A 2 O B LA IR i o S LA

FR A B, AF. B BRR. R RESENES L TR IR A IR AL . LR TgY XF4ERS Jo Rl
TER, ZatEiisE .

B 5 TS ERPRE

Fig. 5 Mental state of chicks after antibody injection

3.3.6 BREIAHIET S FESHT

1.20

1.00 y=0.0019%x+ 00042

0.80

0.60

0.40

0.20

ﬂ.m - T T T T T 1

Be SNEIGEDTESRE

Fig. 6 Result of yolk antibody protein content

BCA VLIE & &, 1921 HFR#E 22177 HE 4 y=0.0019x+0.0042, R?=0.9941,
MRYE LR ARt R T RN PR EE S &, Wi e, mTLURIL, IgY EASEMRS, W
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JE4 18.68 mg L',
3.3.7 DNEIIAAEE 2T

SDS-PAGE HLyk &I R] WL i ] 2% 1) DR B Ho A4 A VG Il WL P 2%, K73 70 65 kDa
A 30 kDa, X5 CHERIRIE IgY 7> 78N 180 kDa, HHE K/NAIN 60~70 kDa, #2555k /)
218 22~30 kDa A#H—2%, 10 o] WL B B2k Le I i, I 3R BB UK ON S B4R 1 40 B

iy

o

70KD : . ’ .

33KD = a-»

& 7 5N Hitk SDS-PAGE H3k &

Fig. 7 SDS-PAGE electrophoresis of yolk antibody

3.4 DREIAXT REV EEEERNIERA LI

3.4.1 IR EERRIEMETIER

WERYT G A4 T E I ank 14, WE TS IR G, X a HR R, 5t
TR, UNEEPURALIRIT EEAARH T R TR, ¥ REV BG4S 1)
FETZ, VESTON PR A] BRARAENY YL REV G LT %,

xR 14 ZEABASLTIRENR

Table 14 Death in the vertical transmission group

ER G I W H HE/A HTRHR TR R
EH AR JokefE TIRES HFREV 14 8 57% 43%
EEAFGITAH  2HBNAER I ESTAS0 pL TR EFIREV 14 5 35% 65%
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3.42 AEIRIRENATT EEEBSAMRRNHREEGERL

FE IR Jo A F R SR I I 00 88 SR T R IBUR S IR 5, 210 2.2.2 MsLieb IR,
M 9 ' 5 5 VR A NS L (V9 55 45 DUAGHEAT A . UL REV J5, PSR
a1 RIE 52 e RIS GeAs U 2L M b (s e & Bk, 2 RYE, & EARIR4LM
B35 DUAE — € IO [B) A 2 00 _ETHIREa %S, BN se i i ia T 3 B R AU 245 DL BN 2
BN . BRI R, T B IR A A R B 5 DUEICR 2 = T ISR SRR T
AR . BARGI =  ANIE, (ERTDUE W, TR OSSR R e 1 M e
HEMTE. WINPT BT 22# REV 1B

80000= k% e b AN Nkl o SRR
— G RE YT AR

INEREE T
60000 = L

ns ns *

40000 H o
20000 |l| i |l| i |l| illl
0- | | | |

7d 14d 21d 28d

B 8 & E LB MR HIH L

REV Copies

Fig. 8 Viral replication in the blood of the vertical transmission group

343 AEIRIRENATT EEEESAIK FRIHSER

I 2.2.2 5%k, MIERGY S B R AR B A 37 T 52 L RNA, 26 2.2.2.11
AUR, I T e A I V0 G LA (R DU AT I E o BOEEVA YT S AN
B ER T FE A 25 S LI 9. BEANRIGIAIR], Trdg 4 UP PR YT I8 EAR R I
B X 25T Lk il 2 2 FH % . 7E SPF XS/ 4L REV J, 78 MEGE it 35 mr DRl 2100% 55T
JE R PHPERRS . o B AR R A RS A R AR 1 A R HERE, TE2R 21 RETIARIHE
U, T BN S U YR YT IR B R S TEHE R R TP HE R B R (M 22, HAE 21d
I HER R AR T AL R B MBI B M R DL S R B R R @ s TRy 4l BARGE I
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AR ARV R 2B 2 AL A8 S

FEFRAULE, ERLUE N, EN PR 21d BEE 7 E R RN TR . BN
FPUAH T2/ REV 1TE EALH.

GRS T A LA A A
ns =3 i R
ns

ns H

40000 —

30000+

H ns
—
20000 — T T
10000 — H
Q- T T T
7d 14d 21d

B9 EEABHAIKTHERER

REV Copies

28d

Fig. 9 Anal swab detoxification in the vertical transmission group

34428 HRFEEEBREFEGEREATIEN

HIE 10 /T RUE Y, S AR, SSPiRia T 3 EAERRALAO AR K, M
IO s PUIRIR T 2R 1 IRAER K . 3 AL RR AL MR IRFE 240, {3 U SR L iAin T 42
B VIR REERS . T E AR AR, A SRS PUAR T B R T RS (P
<0.01),

ns Ll =R T
604 = G PR I AR
?; 404 -
oz
=
o= 20— * %
= - -
— ns
ol N = ﬁl_lll'_"l i | ﬁ
JH e G JHa J

B 10 EEARARERTREEY

Fig. 10 Immune organ development index in the vertical transmission group
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3.4.528 BRI EEEIBE RIS REV mEEHI1E,

I8 2.2.2 BT GG 28 REI, BUREAy BRIV EE RNA J5, 2 2.2.2.11
BYR, I POk E B RT-PCR K J7 1256 4% 2H G 2% B IO 2 S g AT A . I3
TRTT 5 RS G g% 4% TR EEAS I 45 SR LI 11: 7F SPF X9J&YLJE , %€ & RT-PCR HIRESE
JIEZS PRI B EE P . SR A RS Bk R s s e, PR &=k, WE
ZH 1) I 25 T B RS TR YT 4. FTLAE TS O B UM S B TSR R R R R
W O LA Bh T8 REV (R B AL, (P<0.05)

LR

007 | Em LA R AL
40000+ *
3 ns
g. 30000 - I I
(48]
a 20000
[v'4
10000 - II‘
U_

G

B 1 EEABARSTRERE

Fig. 11 Viral load in organs in the vertical transmission group
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3.5 BREIAXT REV K RIEBRIERA DI

3.5.1 BREHIFIETT KRS ENTE TR

VES BN SR [F] S A Ja S LSBT DLk 15, M SEiES O Ptk e, ISR A
TR AP AL R HSE T ARARFACTAERR AL, HA RO HERS MR BT 29 28 XS, EARSET R
AN, TR O B UM AT B ARG G REV JR [AET- 2K,

15 KFAEBHATETIELL

Table 15 Deaths in the horizontal transmission group

2H %) G I WEFH M BE/H FETHN/R S TR R
TKFEAE R TokEE SREVBH MRS [F] & R e 8 1 12.5%  87.5%
KPR R %gﬁﬁ?ﬁh SREV B 5] J2 ki e 8 0 0% 100%

3.5.2 AEHEENAT K AR S ENRRREERITER

FE MG B JR AR A ML T 70 8 R IR BUR R R e, S8 2.2.2 HISE P IR,
ML 5 5 BT VRS % ARG ML B R4 DG TR . SPF A9k L REV J5, il

58 F AU B AP A R 2 XS L R B 2 oA s, SRR, T N SR AR TR KA
FEAHTCRIMENS o BEANIGHANR, 7K P48 3R 2H i+ s 2295 DUER 2 T O S Sk a7
M E AR ATLAEH, FEROIEGUAER LT 2K REV i kE. Ui E Sk
AT 15 REV BIK-FAEHE. (P <0.0001)

25000 - L G B e

= SRR TR AT A 2
20000 -
15000 -
10000 -
5000—
0_
14d 2ad

B 12 7K A3 4L o YR 0 B ) 1 L

REV Copies

Fig. 12 Viral replication in the blood of the horizontal transmission group
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3.5.3 AEHEFNATT K FERSEIIR FRHEER

I 2.2.2 5%k, IERGY S & R AR B A 37 T 52 L RNA, 26 2.2.2.11
AUR, I T e B I V0 P ARG LA R DA T I E o TR VR T S AN i
PR TR BRI 5 R LI 13 BR8], 38 3 75 ' 5 B I B KP4 3R 2 RS T
TR A e, EERAYE, T O ST KA R AL T PR o [ e R G 2
FERE PRI R DA R B B a TR A FTRVEH, TSI b s B T i R
EH T E . U O P B T 1B REV BIK-FAE5E. (P <0.0001)

15000 - KPR
T %% :r = YRR TR AL R AL
* %
@ 10000+ T "I_T
2
Q *k %k
: s
a * % %
W 5000- i
0 p— T T T
7d 14d 21d 28d

B 13 AKHERANE T HESH R

Fig. 13 Anal swab detoxification in the horizontal transmission group
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35428 HRFI /K EEBREFEGEREABIEN

HIE 14 ATRAE 5O PUATIRI K AR FR AL EL, REV KRR 1% RS
%, TAEH ORS DU TR 2R 1R IRFEZE S . REV K- TAR SR AL I R 2 4, 145k Y 0 3
PURTIRT M 1 B 4E . Ui DN S PURA B T30 REV 17K A% 4k

KPR E

60 - ns | — Wl S R i ko aE |
R
=
yz 40 ha
l'_{:;
% 20 ns
ns ns
0- T S e i|lﬁl il '
JiF i G Jig It

B 14 KEERBHGERE LB

Fig. 14 Immune organ development index in the horizontal transmission group
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3.5.5 28 HikB7k A4 #BE X AE=5+ REV imEEFI1E R

%08 2.2.2 BT IRR ISR 28 KA, B B RIURE RNA J5, 26 2.2.2.11
AUR, A TOEE B RT-PCR AL T AN 2 A e e o B 1 75 Z 5 OLsAT Rl . 3%
077 SRS S AR B R R A N A5 R LI 15 IERRYT A, 9Ot E BRI BENS AL /KT 1% 7k
ZEL R 88 R 00 8 BE RS o (56 P O SR TR TR AT AR R AL R RS . FTULE Y, TE
SO SR DU R PR U R RS T R B R UM U SR TR BT3B REV [FKPA&4k. (P<
0.0001)

mm KPR
10000 N (— WOl SR STl i e R e 1 4
|

T Py
8000 ’ﬁ —[ ﬁ
4000 -
2000+
N B '

ARV JHia

%k %k k %k

REV Copies
o
(=]
L=1
o
1

Bl 15 KP4 RS RS EHI

Fig. 15 Viral replication in organs in the horizontal transmission group

3.6 DREHLIAXS REV BTG IaTr {E R SE36

3.6.1 BRERHUIATARLIETT HLERE TR

VESS BN S PUAR IR ST REV MRk Jm o 4AE T LN R 16, W 5SS BN sl G,
I PR T IR T B T RAR TP AR IR, L RO R AT Y A B0, ik
SET RN, (BUEEA AT, W WESS NS HTR n] B AR e REV JR HSE
T#,
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F 16 TR RITHIET-IEN

Table 16 Deaths in the prophylactic treatment group

285 LRES RN BRI HE/R TR TR R
- . 5H BRI S REVS500 . .
REVILEHA TtRfE TCIDs/ H 8 2 25% 85%
GREEHUARTI I HEULAENIIEST S HEIZEENREVS00 . 0 0% 100%
Bty 4 £500 uL TCIDso/ ’ ’

3.6.2 AEIRHEKBTHBIETT SEMBmEEHIER

FEMNIERG J5 453 JE SR AR R I Hh 40 B8 LR TSRO IR JG , 210 2.2.2 Mseies P IR,
T 5 s E R VA % 2EL NS L PR P DUBOH AT R . il 16 BT SPF X9k g
REV J&, 83 58 8 Sl 21 BOag 409 M b s 2 S s ilmn, SERE T, 1 G0 s 44 7t
B VAT L TCPH RS o HE ARG R, BCRgE 2 i R 3 4 DUEIOR 38 o T OR S PR yR T
Ho ATLAE W, TG ON ST BT IE T MR T REV JRFEEE . SO0 PR A B T T
B1i REV HIfE#E. (P <0.0001)

* %k
R | -
= G AR B i T4
20000+

=Ii**T
15000+ I**l
10000+
Sﬂﬂﬂ-i
0~ - T T
14d 21d 28d

Bl 16 FBI 6 YT 4L 7 P B R 1B L

REV Copies

Fig. 16 Viral replication in the blood of the prophylactic treatment group
3.6.3 AN[E] B EI B AT F AR FRVHEE

RAE 2.2.2 5%, ARG B R R IR 407 TP R A RNA, 2 2.2.2.11
YR, IS e R A I T 20 RS AT I HE R R OLEAT I o BREIR YT R AR i
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AR AT BRI 25 SR DL I 17 B0 ], 380 7% ' s B ke I 2 B R XS AT A1
(IR TE & b, SEBHME, T O SR ST TR VA YT 2 OB XS o BUREZEL I iR fs B 44 2 A
Je b W3 TR T 4. v DU HY TG OB 5 B 1k 1 R s HE R T
VLA R SR PUIAE Bh T 185 REV &4 . (P <0.0001)

T * %k 1‘
25000 L
mm IE

20000 - = G iGAl

REV Copies
i
=
=
=
1

10000 - *Iﬁi( Tﬁr

5ﬂﬂﬂ-j i
0= | |

14d 21d 28d

B 17 BT AR T HE R

Fig. 17 Anal swab detoxification in the prophylactic treatment group
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3.6.4 28 HIREITB AT SEETERBRRELXBIEN

HE 18 ATE: Bt Anth 2R AN, HEa R, S5XE4MLt, REV I
BRI K, T A5 O SR T 60 TT 2 T IR OK o REV BURR 4 IR0 IRFE 245,
A FH R SR TR VR T 2@ 1 ik IREEZ4 . REV BURELH 10 IR Z2 40, 1Mo {6 B0 s 4
TRBIR YT G2 T MOBRZE S . bl L, BN SR U B T 3RS REV [F4%HE.

mm 7 EH
ns

5004 — =3 R B TpT e T 4
S

40-

o

= 304

e

é 20—

i ns

= 104 ns ns I_I
0 - ilﬁ —Té_-TD_

JF i G HE i it

B 18 T A%REREREHEE

Fig. 18 Immune organ development index in the prophylactic treatment group
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BYR, I POk E B RT-PCR K J7 1256 4% 2H G 2% B IO 2 S g AT A . I3
AT I ARG G e B R AR AN 45 LI 19: BUEEIRIT IS, e EAG I 8 05 7E M AR LT
2R DU B BH VXS o 7 15 FH BR S HLAR IR 4 R R RHPERS . RTLAE W, R PR
BEAIS 7S iR . U O PR B T 1B REV &4 (P <0.0001)
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Fig. 19 Viral replication in organs in the prophylactic treatment group
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RE {EN &SR st 2 —, H 2 AT 45 2 & IR ARV 7 R AN T30 1) R 22 3
K. REV GIEAHRHER &S, IR EReRINRERL. H Al 8% RE 77,
299 P i B P93 R AR AR ™ B o N B PR 2 Rh S 53 1R 1507 1) 4R FH R 52 38 5
M, FEREIREIZ I T 5677 o A1 A kOB B 2. PRk, AT e ) % 5 A A
IR HUARIR R U B TR M 11697 RE BIRIAT1E, ARG RE SR EHEOAR$E 5.

4.1 BRI IRRY &R R

AR P AR %540 RE (OB PUR, RBE ROtk n)iE 0% . HohR
TR 5L G ITIEAR, ZAERAER (BRAFHE, 2021). ESRTTEEH
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N T SER 08 B LR SRS P UAR T i A FIREE 0%, RESSEEWET, M
FEHEXG P AEGUA R F 2N H, WhRFIAEE— AR Or 485, 2016).
FIR OGP B UM B 2L P BAR AR, 77 =8 BEXS PR I% AR H AT DUR IR 7%, 33—
DU T AP A — RS 300 BIXGE I, ARG ELE A 100 mg
AU (Rose eral., 1974). BIRRIERDUTENIAR, FREECREA £,
(BB AR B R Rk B, DS PURRE 2 X AaE . Zatie Igy
TR 1gG NS, IgY t IgG 24, BINEANIAE N Fo R4 & ol il
SEMFLAIIAME R, I S il A B R S N (HAE, 2022).

Hil, CF 28Il o0 s bkl TRty R g (%, 2013) il
& T PUHTIE R TR S O TP, ENGIIRY, R, TEVRYT B R
I CEEmERH, 20120, WIGENIAAEFRIEF] T 100%, 0 EFA]EIE 90%, WFHE
TR N E . 2 IR R AR = AT R RIE B 2, NIREHiAN
AR IR SR AL T R N E, BA RAFIIN AT . 7EXS 1 & I 3967
(B3elie, 2023), 8 OB HARIR T o BRI R IIES] T 100%, J8 @R WAL 80% LA L,
REE A RO AR T B AL R S 4T

4.2 DAEUIREHIF SR

A TR AT AL AR, DR R AT HAK S 60~80%0 X 4T BLFE,
W YR — BUN IE), BSOSO EIEWCGREGY SG # i, JFsid RT-PCR J7vE, 14
H 5 BE RO/ AT H RO 26 5, o RE M9 H I 162 bp, @ ExT H 1 B AT
Mo b X BCEE TR AR, B 3 319 858 REV. K36 IR 77R RE K 1:1 L
1916 1) 46998 B U 1 G P RS o SR P S0 B I VA S AR B 5 JUL PRV S A 45 5 T s T
2, M 4. RIEEXSSE, WERXE, IRENETUA. 2% 2009 R E RS A
T3 B MBS R H Bk S e 7 AN, 45 SRR I N S A TS AR T Ao B M A S A I
HOR (BETSE, 2009).

Ig Y REU R Baib s — D R AR A, ISR, SREED LR, ik
BAM, BE&yEsil, SRR IgY. Halrops U 7kl DO TR bk .
BT I AR IREGE . ShTiA. IR MAEEIKEAR . XA B Ik AR S 7
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RO, EAEE AMS (A%, 2020) MEiEx k. KRBE. &0k
BRARUIETE . B ORISR M O AT e, RO B 7 A 96.00 89.11,
155.50. 65.34. 46.00 mg/mL, #HFINNER = ABLERIRBUIEREE 5. BN ¥EmIREE
(&%, 2015) 7EWFFUR A F . BIEIL. ATVl AT b B R B, 3 PR R e 4k
VIRFRINE G &S Ca=TR

AR08 I 5 £ R OF B B R AT S A, 2SS ke o % 1 O B SRR AT T
SDS-PAGE & EMEH S EIME . B R BN PR, K77l 65 kDa 125
kDa, FICHIOP PR EEE Ny 60~70 kDa, 2HE5 T &N 22~30 kDa —F(. BCA HH
5E BRAE HE H E BB U5 R AR E T AR SR T S, B2 E S B E W AE 10~2000
ng'mLt TEEIN, IXANZEIREESCT 00 s B BAG PR B 1 SERR 50 AR AT (B3R, 2022).
BCA &8 & A& &AM e ki b, AZHAMT T, &% TR A E
FRIE AR, MHEAAELS, FfyEaEENEINEZ —. WREAE
BN 18.68 mg- L, KT XIEZZEN A 40.76 mg- L, i X Fh 2 5 1 R IR AT B 5 4
P IR AR R AR BONERA R G (XEZ5E, 2021,

¥ 1) £ HI BR B HUAARRE 50, 100, 200, 250 1% )5 H ELISA I & A2y, KB
Fiitl & (R BR B HUAR RAA BUE IR, HBEE MR R, R tbE 2 BRI K i
F 1) I SRR AEAG B T 5 18 21~210 HEAT 16 FE AR RE 5 A BE Y 100 TCIDso 1) RE Ji #3
RES), HFE MDBK 40 b AT AISESS, 72h f5 WS04 i A8 4, o
I sk B, P& IgY KT N 10358100 ul. 25 ErlfS, A Seohh Air 5o i 45 R4
W GR B HLAR HA — 5 P AEE, FTH T s scie . HahPiEdt s 12 h, 14 d 564
RSB, FIA AN WA AL, Ik I i) % 1 B S ik 2 i o BRI 46 17 AR PR
AR AT O B B

43 BRERIIAIRAR R AR

GREEPUARARRE MR, MR, XA R, SHENSTES 0.5 mL/ A BN pik
Xt REV ORI HRIE R 65%, gk 1 MBUAIAE s H s B R T e A4S SE REV 5,
VES OB HTALLIMA . AT 7 M e B R s 2 N S, RIS N stk
T EE T DRI [ AN BT, HON SR PUiia )T i BRI ARG )E 7 d MR R R
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HIAR R 2 e T EAL AR (P<0.01) ZNIFG 21 d B3 m T EELHL (P<0.05),
HABE R B R B 1680 B S SRS Pk J5 0] 1 2 BLAL 36 5 I I A IR B =48 (P
<0.01), HTEEALHE, WHEECAERNER, EHIREIUARE AR T IERmE, W
RS DR B LA R T AT AR REV M2 o 7EBCER R B 3090 AN TR R4 150 Hh () T3 7
PERLEEILR] 100%, [FI LRI R BZ B AFIN, TP T REV M&RE, HAKRGR
U o ARG [ FR I G TR IR 45 S R, MAREXSTE 1 HESRESE WLt DR s A Js , ik
NI A 2 28 B P I AR RN B REV Jps B RAE, 17 AR E 59 0 s pi AR 28 b B 1 PR,
OB AR TR 7T A 1 2 o L o B R AR R F AR T /K PAR 3R 2 (P <0.0001), HEBE
Ji 5 155 100t T R L O B 04 TSI 7K T A R L v s 1 A o AR 00 AR B B AR T KA SR 2
(P <0.0001), [FIWF, BNEEHUA T 7K T4 7 4 b I 25 s BRI T K A%
R (P<0.0001), SMBANCECTORSF—20 B S SR sHii 5 #m) 1 3 BR A0 I3
(RIZE40, F B Tl 4% P B UM T LA RO REV 7K AE R A0S TR R 1050 45 1
R, AEXSTE 1 HESEBE LA S 0.5 mL SRR HUASS, M. AT TR R e
FI576 REV B, SRR B0 T BE NS, I v R B A A Y 3 T O P A
BiivasT 4L (P <0.0001), Jit5E fis H B A 0 AT & B0 BN B oA TRl 16 77 25 s 2 5 15 10
R ZFIRTHEEA (P<0.0001), [, GPEEHUARTT G ST 4L & ohom 25 3 E ik &
FITBEA (P<0.0001), Hidd LR B R BHaE W BHUAAR TS 25 JH A
R VERFE. RSB, UEW RS PIARe] LLA ST REV R, FRsfRH
ROR R

ZR ERrIE, AT LUK JE B B X il % P REV Jifk . BRI, X HERSE ST
IR LIRIAITJa, X SPF XS REV EULA BRI ERTIEM, 3w /XS HIAAm 3R, B
KT PSR . X IUHEFE 1 R BT BE APt REV-IgY 7= 5 JT K B 1Bt Eat . B,
RE Q2N BA T ZRATIERE, B Bk = F B3, 4577
KT ERMEFHR (IR, 20100, GIBHTR A~ AR A R, #fEATRr 57 1
o, WAARM ARV BAE R AR S . L aetElr . B Thom R R e SR SRy A (F
W, 20220, BRibzAh, XGOREGEEREE (IgY) A Jy— il 40 b A 235 A% G 1)
FB SWFLE 1gG ML, IgY BA AN & B E. eI A GBI,
2012). AEEFEAHLL, BHRMH, R REV PR RAE 7 — 2R BRI HRSCRF,
HA € (BT AT 5t (ER T AL TR R U5 — 5 BhBe, LEansebrde s i sleAs i K
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SO RS SE PR AR P At
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5.2 fEENWSEGH, SR BUAXT REV BITRH AR B &, AT HiRs REV /KPAL#E, X} REV
BRSO AR G, M LT ROR, 1697 T HAARSUR K 2, HAJ%# REV [
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