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ik 4 RE KRB ER (fowl adenovirus serotype 4, FAAV-4) & A& 8 AR % -
B ¥ 4% 4 4% (hydropericardium-hepatitis syndrome, HHS) % £ & K & 5= & 44 %
B, LHALRHERACOLAREFRGEXFERAK, FiF XK., T&. TLE R
., HEHS £ &% 3~6 AEH e A, Tid R 20~80%89 X . 2015 F 5 A XL
*, REGEHRET —AHhHF B L RAA FAIV-4 F 56 HHS, L X & L E 5
TEXWNBHFR%. FAdVA I F A kxR EA HHS K A e 5 F o4 B
MU TRFER AFARLLE HHS £ X R B R A R 5 5 K HF—+ FAAV-
4, #4LH FAAV-4 IS #h. AN S BEERORFRITEIR PR REN
RABTLXBHARIE T 43 FAdV-4 hexon & &89 £ £ 1244k, 5 FAdV-
AMBMAATAREATERL TS, BARF LT

1. - HE4BRAEFISKHOGTBE RS hexon £ Bt o947

AFERDB I RIBERAE, #L9 FAIV4ISHh. ZH5BHRARE
ARESLmBENhtt, BN ZH) B hexon RFMRF, A E5HRER
HBEFITRRMESH, KA FAAV-4 JS %5 & B I A AT % CHHNIZ2015,
SCnj A & JSJ13 Bl Bt 4 100%, A 7] & # #t L H & & = JS 4 5 CH/HNIZ/2015
GHEEERETFR—2E: S X5 HHK ONL B RMEH 98.7%. HLiE A
AL EHRIBERAE, LFAFAH 48, B3 hexon A H AL B A 7
st 4 A IS 5 B AR 4T #F 4 CH/HNJIZ/2015.SCnj YA & JSJ13 ¥ 48tk
AAEAATE, 25 ON1 F#HEFHEBE XK. ZSEH/RNSBLEL A LA K
BERAFGAITHARBT —ZWEE, LAXRREBEMAERT ok,

2. BAARAEISHYEEHRARARTT

¥oEFEFYFAIVAISHESPF A ELBLIREEERER, AR A
2 A% 'K tm B (chicken embryo kidney cells, CEK) A & % #f J& 4 2 (leghorn male
hepatocellular, LMH) E# 24K, #H#THEBRAERA. £ X 2T FAdV-4 IS K
TRRIFHAEILMHAmE L4 X, BEN—EALE 108°TCIDso A E, & &
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AT & 2| 1080 TCIDso. Bl 8, # JS # X MOI=0.01 & # LMH % o, #| 2
EAKBE, AAZEFRTURGFHOALMH B L3R, A EE 84h 5
& FM T 103° TCIDso. BB, R R H 105°TCIDso % 5 & A ALK 7% 41 3
DREGFT XNEE 21 A& SPF 8, 24 UK 14d. 22 XA, MEaBEK
HELhAHFFRAROER ELEFBE L 2-3dARERAT, BT EiK 90%;

MORAL—ARAAREARIHERER, RTEH 0. HEBHATL
SRR, FBEFXAZ . FREFA LRI XSHARE%; %28 PCR
BRALRET, RELBKRASNERETHAIH . AEZEHNIE 1 2l
FEARFUHB, BRTAATAENZEZLN, RAALELES 24h#H TR
ER, BRFTFPRUNEAARELL, AP ENLRBHIHELEZE S 3 ALK
T HFE AL 1000copies/mg; FNMA X R WEAEE L BABLYE, KEE
% 1~3 X% %2 ¥4 1000copies/mg, £ 5 X % & 4 % /£ 100~1000copies/mg,
#TXHBESEIT 100 copies/mg, EXFBEIOXBN, AEABEL,

3. B4R AE hexonZFO R RBHEL 5% R

£ 4% hexon /& 3| AT 1500 bp A B & 3 5t M2 5| R H % A 4k pCold 1.k,
@ 4% A pColdI-hexon-1. ALt EL E A H £ % B, %% BALB/c # 4 s
B, AR ELISA % b FRAAMN SO DR GTFmEakd, FEamu
ARBAR. AT 2K, RAKRF 3IHREAL SRR hexon 2R 43
BmBER, RAF LA 4G9, 6C6 #2 6E10. M 3 ELISA £ #£ 0] 4 X 58 & A
RN, EFBZNSHA 1:256. 1:4096. 1:512, H ¥ 4G9 # 6E10 K
KRN A 1:107F 1:10%; ZHRRANWBHLET LR RAA kappa 325,
HE P 4G9 #2 6C6 4 IgGl & £, 6E10 4 IgG2b. Western blot #= IFA 5 # %
B3HRERKAELLY hexon BEARR X EFBER LY LMH®mME X 4
HRURAE., TZHRELERKGHEN FAAdVA B F A HESERTA
B, CARXREREESHARETAINITL.,

XHRIR): wF4RERAEE; »F: ZHMH; hexon B & B AERAK



ABSTRACT

ISOLATION AND IDENTIFICATION OF FOWL ADENOVIRUS
SEROTYPE 4 JS STRAIN AND PREPARATION OF MONOCLONAL
ANTIBODY AGAINST HEXON PROTEIN

ABSTRACT

Fowl adenovirus serotype 4 is a member of the avian adenovirus C family which belongs
to the avian adenovirus genus of the adenoviridae family. FAdAV-4 is the main cause of
hydropericardium-hepatitis syndrome, which is characterized by the accumulation of clear
light yellow fluid in the pericardium, hepatomegaly, discoloration, visible bleeding. HHS
mainly affects broilers at 3 to 6 weeks old, causing 20 to 80% mortality. Since May 2015,
China has successively reported HHS outbreaks caused by a new genotype FAdV-4, causing
huge economic losses to the poultry industry. The virulence determinants of FAdV-4 and the
molecular mechanism of the pathogenesis of HHS are unclear. Studies have confirmed that
fiber2 and hexon are closely related to the virulence of FAdV-4. In this study, a FAdV-4 strain
was isolated from the liver tissue of sick chickens with HHS symptoms, and named FAdV-4
JS strain. At the same time, the isolated virus was studied for its adaptability and
pathogenicity, and monoclonal antibodies against FAdV-4 hexon protein were prepared by
hybridoma technology, which laid the foundation for the detection and epidemiological
investigation of FAdV-4. The main contents of this researches were as following:

1. Isolation and identification of JS strain of FAdV-4 and evolutionary analysis of
hexon gene.

This study successfully separate a strain of group I of fowl adenovirus, named JS FAdV-
4 strain. The isolate didn’t have the function of agglutinating chicken erythrocytes. Through
sequencing analysis of the hexon gene and homology analysis with other avian adenoviruses,
it was found that the FAdV-4 JS strain was 100% homologous to the existing epidemic strains
CH /HNIJZ /2015, SCnj and JSJ13 in China, and the sequence genetic phylogenetic tree also
showed that the JS strain was in the same branch with the reference strains such as
CH/HNJZ/2015. It has 98.7% homology with Canadian ON1 isolate. Therefore, it was proved
that the isolate of this study was group I avian adenovirus, and the serotype was type 4.
Analysis of the amino acid sequence of the hexon gene revealed that no mutation occurred

in the JS strain compared with CH/HNJZ/2015. However, it is quite different from ON1 strain.
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These differences may be responsible for the differences in virulence of the virus. The
isolation and identification of the isolate provided a certain reference for detecting the
epidemic situation of avian adenovirus in China, and also laid the foundation for subsequent
research in the laboratory.

2. Study on the adaptability and pathogenicity of JS strain of avian adenovirus
type 4

The isolated FAdV-4 JS strain was inoculated and passed on the SPF chicken embryo
through the allantoic cavity, and passed on CEK and LMH continuously, nucleic acid
detection was conducted. The results showed that FAdV-4 IS strain could be passed on LMH
cells well, and the toxicity value was stable at 1059TCIDso, with the most efficient value
reaching 10%¢ TCIDso. At the same time, JS strain was used to infect LMH cells with
MOI=0.01, and its growth curve was measured. It was found that this strain could proliferate
on LMH cells well. Meanwhile, in this study, 1089TCIDs virus was injected intramuscularly
or orally to infect 21-day-old SPF chickens, observed continuously for 14 days. The results
showed that the chickens in the intramuscular injection group had the symptom of mental
depression 24 h after the challenge, and died in large quantities on the 2nd ~ 3rd day after the
challenge, with the mortality rate up to 90%. In the oral group, no significant psychiatric
symptoms were observed and the mortality rate was 0. At autopsy, the dead chicken showed
obvious symptoms such as pericardial effusion, liver enlargement and yellowing, kidney
enlargement and bleeding, and splenomegaly. The results of fluorescence quantitative PCR
showed that the virus was distributed in many tissues and organs in chickens.

3. Preparation and identification of hexon monoclonal antibody for FAdV-4

The top 1500 bp sequence fragment of hexon gene were choosed for amplification and
build to the prokaryotic expression vector pCold I, which named pCold I-hexon-1. The
purified prokaryotic expressed recombinant protein pCold I-hexon-1 was used as immunogen
to immunize female BALB/c mice, and mice with high serum antibody titer were selected
for cell fusion, then the hybridoma cells were screened by indirect ELISA. After 4 subclones,
three hybridoma cells stably secreting anti-hexon were obtained, which were named as 4G9,
6C6 and 6E10. The antibody titers of the supernatants of the three hybridoma cells were
1:256, 1:4096 and 1:512 by indirect ELISA, and the 4G9and 6E10 titers of ascites were
1:107 and 1:108. The isoforms of the three antibodies were all identified as kappa light chain,
of which 4G9 and 6C6 were IgG1 subclasses and 6E10 were IgG2b. Western blot and IFA

v



ABSTRACT

analysis showed that the three mAbs could react with not only the purified hexon protein but
also the virus-infected LMH cells. The preparation of these three monoclonal antibodies
provides a good tool for the establishment of the FAdV-4 diagnostic method and a powerful

tool for the follow-up research in this laboratory.

KEY WORDS: fowl adenovirus serotype 4; isolation; pathogenicity; hexon protein;

monoclonal antibody



YEEAE PR X B8 (Abbreviation)

HEBIE P EZ L XTE (Abbreviation)

X5 E & FH3L R
aa Amino acid AER
bp Base pair g ot
CEK Chicken embryo kidney cells X0 1 B 40 g
ELISA Enzyme-linked immunosorbent assay B ER S T R 3
FAdV Fowl adenovirus BIRWE
g Gram .
h Hour /NEF
HRP Horseradish peroxidase oY V=R Y]
IFA Immunofluorescence assay R M o)
IPTG Isopropyl-P-D-thiogalactoside RAEGR-P-D-FIEE
kDa Kilodalton TIE /R
LMH leghorn male hepatocellular X5 F e 41
mg Milligram 5
min Minute Gr5F
mL Milliliter =7t
MOI Multiplicity of infection REEH
mAb Monoclonal antibody BEYLA
ng Nanogram 945
oD Optical density NEE
PBS Phosphate buffer solution R R
PCR Polymerase chain reaction REBmeE RN
RPM Rotation per minute B
SPF Specific Pathogen Free TCHF B IR R AR
SDS Sodium dodecyl sulfate + e R
uL Microlitre It
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EH R BEHESEN

AMRBERNSEX

4 REBRESIRENEIOATRE-FRESER —FMHEER, HARERKN
3~5 AW PNY ., EYSRMRILT., EERERFER OA N HIEAKESRERY. I
AERh KA, ZmAREFEWIER T EENEFHREL.

A RMNLHERFEGF RIS E— %k FADV-4 3/ E, T T mEREURTE
RERE 4] & T FAAV-4 X ELMEE hexon MR DA

ARG % FAIV-4 KIFZE T RS E R, AEIFRITRED FE{K FAdV-4
SFEWHBMERTEER X



E—& ARRBENFIER

E—RBT XHERGRE

85 SRREIMRER

M 2015 FEFFHE, % 4 RIBRARS (fowl adenovirus serotype 4, FAdV-4) 7EFKE
KEBERITIESE T AEEF L (inclusion body hepatitis, IBH) Fl-LERE-FFREE
fF (hydropericardium-hepatitis syndrome, HHS), ERSE KB, SFEWIHRT
EKMAFHREL, 51 THFEWENRE. Hd, 1 HERKE (fowl adenovirus group
I, FAAV-1) FIy R T R4 & 1% E (egg drop syndrome virus, EDSV) Xt K & # M5 K.
By BERRER, SRFIEAHEMIAFAMIGKRER, F— IBH, REHHHREE
RKE GRS, 55252 HHS, TEH FAdV-4 ER5E, ARRHEEL
R Lo B A R K

1 BERRENREREE

1.1 BEREEBHTE

EEREREFRER. FRREERNERR, IRRER MBS B N REE
B. MIZERER. AaRXBRERIEREREREN. XY, gEREREER
REERBRTHERANKE, W0, &, B, BZ/MURLEFLEY), 08B, KB,
RIERBEREEWNOAR, SRREFEATSNZAEE (-ID. BIEMFERZ X PR
WAMERASFTUSIHEBRETNAN S M (FADV A~ FAAV E) 1 12 P iiEE
(FAdV 1~7, 8a, 8b, 9~1)?. XFKREFEIFHE I HI IBH. HHS. B EF M
FixX =R ERIBL, 7 12 AN MiEAIF, FAAV-2. 8a. 8b 1 11 %2 &K 5| & IBH,
M FAdV-4 N23|#E&RKE HHS WEEREEY. nER, A TRES IR,
FAdV-4 S8 HHS ARER K, X EWER T EXNAFHRAL. IHERREE
ER kit ik %% % (hemorrhagic enteritis virus, HEV) R4S KEAHFE, H
FEERAMMMERAAMARNEBEREARERE. I FERESEEESTNELR
B BREEEST,
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® -1 BRHRESEE

Table 1-1 classification of avian adenovirus

Ficd - %75kichalbi] i 75 43 4

I A 1
B 5
C 4. 10
D 2.3.9. 11
E 6. 7. 8a. 8b
I KIS H ML R K
FEWRERRRE
I BRELZEE

1.2 BRBEEH

BREE M LERNEMXE DNA RE, E-THENKEH (8 1) &9,
WAL T 280, BER7E 70~90nm, F#ARMENEDRET Y., BERFEERAKR
/NE26~48 kbp £, #EiHF 22~40 NEHE, HIZRBASTE, MELHEN, IR
ik, ZREFIEEREIY. SRFEH 252 MRNMERERE, B 240 A ERS
MTERATH b, T 7548 Chexon): FITH 12 MR A MAE AT A L
BT IR A S T (penton), FLARARIELEER (penton base) AT{H H 1~2 M5 (fiber),
KEL) 9~77.5nml'% 13151, IR G L M DNA 1 53R — AN K/ 55 kDa 1R
mEH, SRENERAEEURA. FTRAEBNEREN GCTEENRK, KT8k
BRI GC FEIE 54~55%21f); NREFRFFH GC S ETE 48~59%; H¥EKE

GC H &£ 33.6%: WEELFEIRER GC & B 42.5%6 17,

H 1-1 gmssarER

Fig.1-1 Structure of avian adenovirus
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1.3 BRHEEERHAIIEE

BRBEA RS ANEHESRESMNEARE, APENEAPIKEETN
BEA: EEMESTEARE EIA. EIB. E2A. E3. E4 %08, mESKEH 14 &%
FRARL. H, BRICAANAA; MDA AE: Ta A ASEFEED; IVAFLEEA
62K; VAOEH: VIAANSEHAXEA; VIDVRLEH II; VI HABEHERE

H; 9 MANSEMBRNEEREEEANIX; TP 8 DNA MRHREH.
1.3.1 REEFEER

NAEBAHEE U=ZREERELE, TEHD 942 MEER, KA 109 kDa,
ERRETRTREENEAR, RFENEWEL, HRRFRETIRFENEER
ERRI2, Hk hexon EHABIRRBLEANCH AR ERZSHTHEEEER L.
REBREMN X-REATHAMNBIASA=ZREF - HLEEHERN—=fAF
LR, GEENMEERTREEKX pl. p2 14 EZIHKX Loopl. Loop2. Loop3y
LoopaP>24, L1 1 L2 fimBR FREAMFAMEHENTE, FREVEER
g R FEEMFAKEREXR, BERENTIEEMRERESE, EFERFERMNEN
PR B RETGNEEL), HERFEH L4 M p2 A/, KkERERRERZ
EEME, SHHGERMEERTHEEY. L3 RENEER R TEOXRE, 285
RERMNOEERRREHER, BEME, AN8E= %%EﬂAELﬁ&¥EMﬁ
REM, XTRLTF B RREIR 274 Bl “GONs”.

1.3.2 BE{MAER

FEEREAKRNA 63 kDa, H 5 M FEMIMMa EHEE—EMK. ZEELE
BRI, AUEHASGEREFEMREEQTFENER Tl SR MREER3,
ERERLHME, AAEREZEXREEWER, BB SARRANREZRLE S,
MERSHERTARER. ASENEYEIRSAREAFTER, BEUMLR
EAHFFATRARMEN, MESSHARERESHTER, NR#ERESHH
AR,
1.3.3 #58&EA

HREAH 585 MEER, K 25mm, XN B CHmBINFHFEREX. XM
TURERX . IHERREEREAR, Hh&RRERE 1 £33, 4REAERSR
LRSS REPREZXEENER, B LLRAMRE R T h—REE
MR EZG,, HEZ4E, ERBEY. AN, FREQUE—ENHENE, BF
BRREMEREREREE. CAMRARE fiber-2 T DURI G G 2T RYES

36]
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13.4 IFELEHMEB

RREIEEMEATELRE EIA. EIB. E2. E3. E4. pol. pIVall. 52/55K.
EP. 100K. 33K %,

fR7i% E1A BEREmEEGH AN EEEEEM, ElA EAREEATUEER
fbh R IR B R 3T, S IN4E M BRI R R 7 N5 15 45 1 A U DL R R LT3R
%—[37]0

fR9% 5 E1B B AR SR LN PRI EEER, BREREEE M
% E1B ZH, ATHERIT. EIB MR ELH R, BRILUESZMAERHE
HAERRHTIRIEN, XEMTERAREEREEAENABA A EFEE. EIB 2
5RELFIXBHEE, BYRSERANESIMER. BFME . AREA0ERE
PR 2 M mRNA R ALK LA N S B8,

E2 HEAR R MAEFmISHE DNA HHLFENEE, 1 DNA REBLRSS
REER. BEXEKTFHERRERELRRERE EEEEED,

E3 SwiZHIIANEAT R ERREENRERS: gpl9 BEATU—HERNK
REMIFRIE, 104, 14.5 1 14.7ku FEH T %] FasL 1 TNF fr - SR T-H0,

E4 B AT CABENTE X0 mRNA §05 FRE RN, 4,

B AXESTER A TR E AN BEZ MRS E, ¥ GONs SRR — 1M
RERSER, RANZIEFEANSERNLEE. B, AITUEBSR—IFRERN. B
KHEALX?, FEFEERBINGERE, WM EEEUNERTEFEE RN
FLF. BB CRigH BB o BIENERS 5EEMSH GONV.,

EAR A DEELEBIXH T 208 1A R R S AN B — N E(GOS).
BHR VILET 5E AR WA KiEEERS 5%8 GON 5 GOS LI R 48 GONs
Z AR R R R B BhAS& GON. AR a MEAMR VI #5 A 4BER N 4B 4
B PR TH A,

plVa IZ2—F DNA £&EH, FERFEEBRHERRKIEX. 52/55ku BEATS
pIVa IE R4 & W5 5T 2 9% 5 DNA 552RiiR B ER . 52 i Rk (EP)
FERREPHEBGT, AREFEHNED PVI AR FBE" 4,

100K EAAET 10%HMRBENE, ERREEGRPNEHEEEXEEN
YERES), BT ARZHT & R hexon MAHE T B 4HARAZ AT hexon Bk [ = RAEF 1,
75N} hexon BA4k2-7E ML AF FEARUT. 100K tBATE AR EREHE M TP 18,
EIRA LS R B HARE RN RNA BRAMEER, HUEeSFEkE BRER
MEIEREFALRAREERE SR .



F—E ARBRFOH AR

2 BRHRERITRE

BRI EFETHLIYHE LM LPRIE. BEURECERN, —RKEHE
RIS, LB H 2 REXNIWEBHREEZBN, ERREN RN T ERENS.
KAG . PSFIEEAEZEICT, LUK AR UEELE, XEERRENEI®E®
Je T EXRMBPERLZS), mE R LR SR ERE .. WEREEMNESERE, B
XSRS AL, SORERTAEM . Y ANAE. RORT40AE LA RS T E 40 b A K 5657,

& RS T 25 BN EREF A FORBEEIE, BERE 3~5 Ak
AL R 5~11 AR EX, B8R 5~7 K, BYE 3~5 REFIFBT-Fig, Tk
EIR By B A EERAT R R4 FAAV-4. FAdV-8a. FAdV-8b, ] ER/E L FAdV-2. 3
& FAdV-4 IR B F ERTEHR, FAdV-8b TEAREILFHRTE 20,

BREESHMEEIRBREGBYE. ARASTTWERSE 36 MRI%:678 HI79HS
Il R 151 R I FAAV-4 BIRGL R A 65.2% (443/679), HrhFhms py R e JL 2R
& (68.57% vs 34.3%) EHBERMRAE 443 BIFAMERFIH, HIN2 ERERE. 1E§
P KRR E /S0 AR LR Z R L EBR LSRR & 1P,

3 BRBEHERRYT

FAdV-IEZE S5 IBH # HHS. BREXGHFHIEMHAR ISR LB BH/E, HP
DUFFRE. BFRER O A R TRESER S UHERLAERRER, —MITHEER;
RABRHRBIIRES, BHSHIFEMEERE. BR. PEEIL. BEAREES
AEZFRTHEMN. FAIV-IREBEE, HARERSEERL, 577 LLH AR,
' AR ER AR {16061,

3.1 BREkRTR

FAdV-2. FAdV-8a. FAdV-8b. FAdV-11 RIS H /54 S IBH, HRIFIES T
AT . B, SRR ORI A I A 5203, B A SR ] LA A K AR 41 A
HRFE. WEREMERE, £ BH FREHER, SFARKE-FOYE )50 LB
T P AL VR A 164661,



M35 4 B ERFTE IS PRIV B E R I hexon HH R TWRHUARIHI &

3.2 LERR-FREEE

FAdV-4 BRI 5EMHK HHS, HRBEMIEKRERIE IBH XA H.
e, LERBEAREZENRERNL, FIANOARERE HHS MFHMEERE, Fid
HEREFEF OB, FREERAD MK, #5. B0 ASRERY, 5 IBH
Ml BERRMHEEMRK HHS SRiES R EARMEERENE, SEOHESEY
ARYE, IS 6 6,

3.3 ALBE#H%

FAdV-1 BESSEART RULESRG, BRBEARENEEENREHN
HR Il 2] FAAV-8a/8b1 7, L BEXE ¥ R AEFERRE KRS, HEEHIR AT WALE h H i
MBEERM B IRORE AR, REUABE M. REV)A ATV ERE.
JET BRI S h B4 Mk 4 iz, AR BeEl,

3.4 GEHF

IR & MR T < 5 R KOS M &% Mg R e ], [ SECSEMA. Hib
L FEEREZEFE TP RN HEV St TR AE - B RN R-6 15 S AT 4 i
FET, GEEmE RO T ERESEHRE R, GHRER, 7E%%R0IRKRR
Bt 1gM B9 B K ERD, BT EE K %M.

HERBRRBLE VAR EZEMHEIF . HF, FAdV-1. FAdV-4. FAdV-8 Xt
BR. FRRE. BERE. BHE. Np. BRESHESENLRAR. EEMM0. HESKR. 0
ERENFEMMERFENE, ATSBMKRE. MEBETEITESE, W3 iR ims s
B, RENMEAREIHEN S, ATSBUARMSR RN ORG. SNEERT
HHMEFRGEMOEHRN, ZRENIERERANTHETE, FL& FAV
B IS XS K AT B R G R R ),

FAAV-INMY & S Se e, R ZMAMERESEZ —. DB 5HAE R 5E1ME]
MR EIRS RN, DT RR. BAERER L. MRANESERES, BEBER
PR ERREE S KR S BRGR LT 81,



F—E SRBEENTRSE

4 BRBBICEGA

Bl SRR BN TR EET RRETENS TEWET .
4.1 REFTFIE

4.1.1 MAEHDHISEL

RIS E R ER A LML, (BF L FADV-4 7] LUBEE K R 4108,
RERF&MHRZ pH6~9, BEFE 25-37°C. MERMRANARTEHk, BoEmsstt -
BARERILER.

4.1.2 PFISCE

RS R R B R A R R B L Sk R TR F HIBE I TSI e 2SR
. A EEER AT R S rE, AT DA 9 R AL B R BT DR I 37 R A i &
PR . ERZFEFENK, RABRUARPREERES.

4.1.3 ELISA

ELISA %A THRRREFSRGE, Z7EEERE, SrEmMREEs, &6
HELEZERN. BRCARZATRMEEREN ELISA 7 HIL, RERM
JR ] BA Gy R BT R A W ST AR P T

XIFEF & ALK FAIV-4 REEABBUR, BT A DRER T FAdV-4 $iT
{REIEEE ELISA 5. 7R, 58RBRRE. BERE. S EERE
WHRE, FREXKERARBEURBE T BREESEREMNMEENFESLZE X RE; #it
. #NEFHERE; RAHERLERS PCR &R /FEEE 100%5,

AR B S mid ) & T 41T fiber-1 EEM A WREDLA S TR T HBUEM FADV-4
B30 ELISA ik, HARMIERATXE] 1000TCIDso/mL, A FAdV-4/10 B MR 4L T
ARRILH T AR,

Saifuddin B L) ELISA 7RI FAAV FRtEdiE, gERUE /DT
100TCIDso/mL B99% 3 JERMATNERL T —MPUERN FAAV 12 FILEE K ELISA
j‘:,—yf[84,85]°
4.1.4 ZRRRHHISEE

Y #E R K E R R AT B PR S P TE &7 AR R BE s it
FR—RUIERN, HEIOAIENAE MY, RZIBE. ZHEERTEN
PURMES, B iELA R FHE RN .

BEFAEHENERAEIRS 18 U ERB AR ELE RN, 8~12h G H

7



7% 4 BERRRE IS the0 5 B E R I hexon | H B FREHLIARIHI &

UL, HRERE, A5HMELRRET RPE. XN FERERS, BRNEK,
BXUERSHRERAFERB S, SBERE.
4.1.5 EIE R BRI ER
HERNEEARRERE Y. EHEBRARNEMUELESE - BRRREN TR
Ko BMKFRRT RES T —FH N FAAV-4 FLARIRBEAER . BERE
B fiber-1 MWEEIEZTRIXEAE pcDNA3L &, BHERSA] 203T fifF, BIRE
fiber-1 RIZHML, BIL T 1M FAAV-4 PLIE R R G iZ 5L T 25 s R R 17,
S FRM P FAAV-4 PUERRN, AEPPED RS FHILERSE. 8HE
TREE MOEIERE. WERMEERBRRENNALMZSERRESHEI®RR
v

42 SFEMFEFE

421 REBHEARMN

B AFHIRI (polymerase chain reaction, PCR) 7EVT4ESR B I N T £ Fhik
FRMMBAREFRE. 0 PCR BN E4e 7, B ER, BERME, TR
e T ERRERN.

M2 BEEST AT LU A4 AR T 51Kk BKIEES R %M, "Ry
K /IR 895bp (FAAV-I). 1600bp (IBV)FI 529bp (NDV)IFr R B, FrRERYE,
AEey P RESSERSE. DURRE. OEAERNREN H TRERERS
%, IRKRER 58T PCR £EREATER., ZHEETRENEUERYE. FFRERR
ik, ATUABNX S ERREE. FRRERENEAE T SERIRE,

AR T AEERREEAN T MRAENNREIY, BT —HEERE
AEE R B . %7 ¥ER] DU B A T I R A I, =T IR R 2 s iR e 28
@%[89] o
422 WHEE PCR

It RN ERREEBEARMEE TES PCR EAMER RS, BAR
FHE. REES. EEMTF. BNESRA. ZHEE ENATEMOFRES
W, EAT AR R AT e E T, AT LA TR RS 4 A

R ZEIRYE GenBank F I FAdV-4 hexon MIEFEFFIT T —3t 514, MWET
FH M BRI H X R BLR REAT T R4k, EILT FAdV-4 SYBR Green ISEH % Y E & PCR
KA, BURMEAN 1.7x10 copies/pL, T HIME PCR Hik. EHERRER, 5
HA& R ELE X RBL, B Tl R,

8



% ARFENTIAER

5 BRBRERREREFNARER

Milstein 1 Kohler £ 1975 55| F 235 B H A # & T 887~ A LA 19 Z: 28 40 L
2], HEAFHRAEE/NRBEARA/NREFREARREE. BEErmERRTE
M AE IR R AR T, SRR K AN, RN R& SR rTIgE.
FIRARBREHITRE, TURIRBE W RN ATE MMk Sk
RiE4ET, S, EEET, FRE, RBETRERNSRS, ¥ ENATEE
ST, TRBERIVE T R UA R BH T E M A S, FHik, BERABRES, 2R
FEHLIA R AR E—3F.

HAlSERINAREER fiber-1 M fiber-2 BEK B TED A, HEEEIEEL
B EHIHI% T 1 ¥k FAAV-4 fiber-2 EAMATENE, @420 3C2; RXkBEH AN
HRIFHESRM, A5 FADV-8 K& RMLAE FAAV-4 | fiber-1 EARF, EEE
Xt FAAV-4 F /FR13EE, 7L 3 30H] FAAV-4 R4 SM RS BT R AL E B MixdiA
RBIRYESITE fiber-2 B C 3% 416~448aa &b, ZFALT LUHFHEh &R IT A2 W
T EBREHH &K, ZLREFNHE T 2 ¥k FAdV-4 K] fiber-1 FEH B EEH
& 3B5 F1 6H9. IFA &5 ERMEIXFHRFEHUAT LI FAdV-4 DL K FAAV-10 &R, A5H
fhiyER RE RN, REXTHHEBFNARIRNRIERA, HENTRT A B 7 RS
FAdV-4 B4 pcDNA3.1-fiber-1 £ LMH 4ifiH 5 fiber-1 ZH RN, BIERITH
20BN, FAAV-8 R B R EFRITHEEBURM FAAVs 2—. BEESHIET
FEFPEr X FAAV-8 S48 AR B A (mAbs), 4354 4D9 1 5F10P4. E4R mAb
4D9 F1 5F10 AR Fl FAdV-8 B, {B 4D9 F1 SF10 B B i R84 % W%t western
blot FIGEBEIIETENE. RS ETR, mAb SF10 iR 4EFH) 187~219aa, 10 mAb
AD9 RBIEF4EF BT 113~149aa. FFI TR, 7£ FAAV-7. 8a 1 8b =FiFRI+,
mAb 5F10 RBIHIRARIEAER, T 4D9 {XUFE FAdV-8b H 77 7E. FAdV-8 A 4EFrRMH
BT EHARFEAE R B 41RO S E N — P A A ERPURTE X FAIV-8 BIfF R
ik g e T RHR, WAHERMNSAEHEERANBEEEOUIE—PEAAEE
fadv8 RIGHLEIFFRI{ERE R TER., BRT fiber BES, HMKERRGEETH T
FAdV-IfTIIa 25 [ 8 50 R 445,

6 LWHMSEX

IT4ESR FAAV-4 Bes| B &R R A HHS, T ZRJIRMR, EHRESERS

9



M3 4 ZEBRRE IS PRA 0 B4 2 R hexon B 5w BHUAKI ] &

KETMFERRES, ERERGERTUY. R, ERTELFHREL. AFHM
AT RRGH T RIS E—H FAIV-4 /8, 77 R EBNBUR R EN M
%7 FAdV-4 X EZEMEH hexon KFFRETUE. AT AHE FADV-4 RiGEHE
WA EEM, AFEFHBB K FADV-4 SHFEVHBRB AT EEE L.

10



B-E —HE4NRRE IS KNS BEEMERBL S

—&B5  SKERe

F-EF —HK2 4 BRHRE IS KT BEEMERFL
vl

FEE. B 2015 5k, HHS AR B, HEBR A A ERKREABAT, KA kil
FHEAERNBHFRE. RAE 2017 FALHEAEEAREFNELTFART S HK
13— FAAV-4, FASFLAISHK. B BHRAEFREB L mB YNk, @
stiZ 5 &k hexon RS AFE S, FTHERERBEZXTRRESNT, X
M, FAAV-4JS # 5 & B 3L A & 47 % CH/HNJZ/2015. SCnj AR JSI13 Bl Rt A
100%, & %) i 1 st L &t 4 B % IS 4 5 CH/HNIZ2015 $ 5 F FH/E TR —45 &
Bt k5B ONI BlEMNY 98.7%. iERAAF L, BHRY | HEBRAKE,
ERA 4 B, @itz hexon AHAABAFAN LT ST LKA IS K 5
CH/HNJZ/2015. SCnj AR JSJ13 A3 —%, 25 ON1 F#H EZFHEK K. &5
BHROUSBLZALMNABERAFNATHARET —Z2WLEE, CHEARE
FESTHRERLT Lok,

ERFEEREERRENERRER, RE ZTHAXNRITEEL DNA % E
06,97, BHKF. 3. RROBEURHEXEOHMR. H9 hexon BHERHSE
BEEZWEH, FHTHRIENHLTCY. SRBETSAAE LM, 12 4M0F
® (1~7. 8a. 8b. 9~11). HH, i 1 & (fowl adenovirus serotype 1, FAdV-1) Hl
FAdV-4 X E5[ &R BB BZH HHS. mMMiE 2. 7. 8a. 8b. 11 BNE
#E A6 A 51 #E IBHPY), HHS 7ZERS B R ARB R, HPREHIETRE
10%~100%2 @100, ZH—HRET 3~5 AR AT, HERFERINOCHRT
WEOABEARASE, OEFREAETR, LAEFREFHLE. —REFORREK
R R AR A A, AR R, B A K s i SUol,

SRR E T ER RN, AR, BMEEE. 2007 F£287, IBH ARE S EHUK,
IR R B R 2007 £EE 2014 £E, IBH 2 #h5 HRAT, N3RS KR E AT 1L 30%,

11



7% 4 RE AR E IS RIS B B R hexon BRI B R EHEMHIE

FETTE 15%; M 2015 E£FF9H, FAAV-4 EREXEERITIFSIET IBH F1 HHS, &
BSE KRBT AT R T ERMNARFREIZ, 2BITRESTER FAIV-4 £
EARBIFHMRBATIO, ATFHF - EHFRYCHEASEYR LR, MAKEX
7= FAAV MIRRGETE, XBRELEFB FAIV-4 KFATRIEREPE, 2015 €LRCH
FMEBE T RENERRENRI, HRARSERITR¥AE. #UomUR
BT b DLl K AL HEERESH S ERE —HRERAE, FRESEE#
ITRRHI T, RE— PR T R R AERIKE, SAT —SMARTRERE
TR .

1 MRE5RZE

1.1 fmEXREE K SPF 1BiE

AR K TIL 2 B UL FAAV-4 B HI38. FERERFOHRALZ, -80°C
{R¥#. SPF XM EHEHERTEYREARAT, EEATRSHITHAE 9~11 AR
ZH.

1.2 EERH

2xtaq plus master mix . Phanta Max Super-Fidelity DNA Polymerase ] Vazyme
AT]; pMD-18T £ &AW H Takara AF; EFEFEZTHVWHREREAR; —kithl
ER A BT RHRAT; REEEA DNA #EANEM e EEE THEYERAF;
TR R BRI &M H AXYGEN,
FERAMECE:
(1) 10xPBS Fc !
53 BIFRE Na;HPO4-12H20 35.8 g, KH2P0s2.7g, NaCl80g, KCl2g, fiA 800
mL ddH.0, EEEMRGRSET pH £ 74, #&M ddH,0 EFEZE 1L,
(2) PBSECE
EX 100 mL L& 10xPBS, #0800 mL ddH.0 FERZE 1L, BEREEZER
o
(3) 1% I 21 40 i 19 1) &%
FA— R MR M4 B ER KR BUR %7980 1~5 mL EHEED, BRIZES LB, 15
M. A 10 5467 PBS, RBEZBSEE L 5~10min, REFHHEA 1000 r/min. FE

12



F-& —HKREATRRE IS KNS EETNERGLIHT

FEMEEOMRERE, ERERE3 K. BE—XRERLELEFEEE, #RE1
mL T IRECE 100 mL SHRATHE], FHIFHPAATRE 1%GMAHAMEER, BT 4°C
KERA, FRZA/MVEBIHARESES.

4) EFEERMTFREE (50 mg/mL)

WELS g EEHFBEETH, BT 100 mL L H ddH0 #, ELXEBRIESHRTE
SiE, A 0.22 pm MESITEF SR, 20°CHRAF.

(5) DHSo BEZAHNIH] &

1) BURTERI E.coliDHSa B F, VRS BN EEM, JLEMETLH
LB PR £, BT 37°CHEFER;

2) B—RKERE, A3 mL LB BiiEEsHE, SR— REEERTRAETR,
T 37°CRRRPIRE I

3) R FEAFNEBE 100 B EY KEFRE 100mL #ERMF, 37°CIRE
B3, W ODew 7E 0.4~0.5 Z [, {FiL1%3%, LEHEBE 50 mL BEOEF, K
EHE 10 min;

4) 4000 rpm, 4°CE 4> 10 min, FFHEFRE,

5) 0 25mL KA H 0.1M CaCly, W UTIERREWE, YK 30 min;

6) 4000 rpm, 4°CE.L» 10 min, HFE L, FAEH 20%H A CaCl AR FH
o

7) B S0 UL T E, BT-80°CREFH.

1.3 &R

PCR {X¥J& Eppendorf A#]; BIKEKFE . EMEAEEME Thermo A F); FEL
BEE LFERBFAREAT; HKE. BREISBEEE Bio-Rad A F]; HK{X
(MILLI-Q) ™ & Millipore A &l

1.4 HmRE

2017 SEELH B R RS RER I AR, BHERFBTERES, 24h K
RERSEHELRELHFG TOETKERME S, RIFE-80°CHKH.

1.5 MBLE
1.5 JENE

13



17 4 BB ARRE IS PR B E K hexon B R WEH A&

BUEEM AL 2 mL BOF S, A 800 uL 24 LH PBS M 3~5 R GH
/INRER . $2AT 30 min AT EERHE S, BB 20 min. 12 000 /min, 4°CE L 10
min, WE EEZEHEOES, MA 10 UmL RILER, BEIER o~11 HESWAE,
BAERESEMBR, SHEERM 0.1~02mL. AEHOE, 5 EFFEET 37°CEE
HEESE 48~72h, (IR 12h WER—IK, BBk 24h AZETHIBAE. NEE 24h Z G50
FRE, BT 4°CEfFEE: 72h 5, BHATAEBK, 4°CA%ER)E, WIURBERST
%52
2.2.2 HUEHALE

(1) WREX 25 pL PBS fNEIMLAEAR 1~12 Heds

(2) WREX 25 L PREWINAGE 1 51, BB SIEREL 25 L IS 2 51, &Rk
RURHRBEE 115, BOBHF25ul, % 12 FIARENE,

(3) FAMAI%FGLHM, BRE|EGRS, ZRFHFE0 minFMELER;

(4 HEFR: BLEREETERRBFHESs, FAAREBREKT, W
GERNMEERRY, RZAMBFEME. 4040 MRERSE I B = R B R B LR,
TR MR

1.6 &3 DNA BIiEE

B PR EEW200 pL, HEBHEEFEADNARIGAT & HIRNDNA, ¥E3
FIDNABE B F-20°CHEERHT EERE.

1.7 SI4&t5 A ™

FAAV-4% 5 MAE LR ZEH 5. LlGenBankH HIFAdV-42ZFH4H 75
(GenBank: No. KU558760) A%, {fHPrimer S8+, Wit shexonZEEHKI5|4
(BZFR2-1) , ¥R BRI A2814bp. SIHEREHTHAEDR AR E K.

#+R2-1 FAAV-4%5E 511 Bhexon £ K H 185 | HF 5
Table 2-1 Squence of FAdV-4 identified primers and hexon full-length amplified primers

Bl SIMF3) (5°-3)

FAdV-4-F ATACCAACACGAGCACCTC
FAdV-4-R TTATCCCTGAACCCGATG
hexon-F ATGGCGGCCCTCACGCCCG

hexon-R TTACACGGCGTTGCCTGTGGCGAAA

14



FoE —HKE4URRET IS KK EEEMBERBELIN

1.8 FAdV-4 S¥RIEE

DR B EDNA AR, TIAFAAV-4% 25| ¥8/TPCREE, KMk ZR

T
F2-2 FAAVASBHPCREER NEF

Table 2-2 Polymerase chain reaction system of FAdV-4 identification

Moy 1&37
2xtaq plus master mix 10uL
FAdV-4-F 1pl
FAdV-4-R 1pl

EiR DNA 1uL
ddH20 up to 20ul.
BiE%R 20uL

RISFRFA: 95°C FAZ{# 5 min; 95°C A5 30 s, 56°C Hi% 30 s, 72°C IEff
15s, ¥ 30 ¢k; 72°C S FEMHE 10 min.

1.9 hexon EH R 18

HE— B X4 % N FAAV-4 PHYERIEE SR 4T hexon ERFEF P 1, PCR ik

RILFE 2-3:
%5 2-3 FAdV-4 hexon EEY ¥ 5 ME R

Table 2-3 Reaction system for amplification of the hexon gene

A5 37
ddHz0 up to 50pL
2 x Phanta Max Buffer 25uL.
dNTP Mix Ipl
hexon-F 2ul.
hexon-R 2ul,
Phanta Max Super-Fidelity DNA Polymerase 1pl
B4R DNA ima

REAEREE TR, 3% Phanta Max Super-Fidelity DNA Polymerase i85 A
& 50 uL PCR 1A %34T hexon & HZ K DNA 314,

15



M 4 RE RS IS Hri2 HEE KK hexon HH R T IEHUARFI £

1.10 IFRSHEERRRER K

PCR &5, F 1%IZfE MG R Eik e, VIF B %M, %8 AXYGEN IR
RERE LR B B GRS R fE 3 BH #E4T DNA FI[E Uk,

1.11 pMD-18T-hexon £ {&+3%E

(1) #%H& Takara U5, ¥ EIYUS I hexon F BiZ#: £ pMD-18T 4k L ;

(2) 100 L DH5a BEZZA AN 10 pL EE=H);

(3) YK LA 30 min;

(4) 42°C# P 90 s JF L ZIVK EF# | min;

(5) BUREMRMESERFTHFRY:, 37°CHIELF 8h;

(6) BEHEAEE, B 500 uL & LB 1, 37°CHEEKEH 2 h FEEHFT K
B

(1) BEBEZE LBETAYARNF, REEMAZ pMD-18T-hexon.

1.12 FHI9#h

{i F Lasergene 3 {12 F B SeqManiX {4 Xl FF 45 31T HHEE,  HFMegAlignik {4
BEAT EE TR B FE M . FIFAMEGA 7.03k 8% 5 B ¥k i hexondt R BR FF 51 5
GenBank§UR A R B S B IR BB TS (R2-4) #TB&E LS
o

R4 BEERER

Table 2-4 Information of the reference strains

BEHRR S E:27 miER HEE  GenBank BFE Fi EXR
1 ON1 C 4 GU188428.1 2011 JIIE- DN
2 JsI3 C 4 KM096544.1 2013 tHE
3 HB1510 C 4 KU587519.1 2016 FE#L
4 HNJZ C 4 KU558760 2015 FEmAAL
5 SCnj1601 C 4 K'Y927938.1 2018 EIE
6 SDIN0105 C 4 MN102413 2019 FELE
7 SCcz1501 C 4 KY927936 2017 @R
8 HNSQ C 4 KX640910.1 2016  HREVE
9 PK-01 C 4 EU931693.1 2008 ENEE
10 KR35 C 4 HE608152.1 2012 BAFT
11 U26221.1 C 10 U26221.1 2000 EE|

[y
(o}



FoE KA 4 WRRE IS KMo BEEMERBHL O

12 K181/10 A 1 IN181575.1 2012 wHMHE
13 CELO A 1 U46933.1 1996  #KXHIE
14 340 B 5 KC493646.1 2013 BKFIE
15 X11 D 11 AF339920.1 2001 o il]:ng
16 764 D 9 AF308938.2 2004 =] n)
17 685 D 2 AF508947.1 2004 =deil]:n)
18 CR119 E 6 AF508954.2 2016 = dl]:n)
2 7R

21 mEBoBES5EE

I HLFE AL EADNA, FAFAAV-4E ESI 95T HDNABHTPCRY 14, R
HIKERER: E400 bptF—HAR T, SHMNFFRDN—B. #—THe iz
HPURIFAIV-4R T . BHIKGRWE2-1F7R.

AL ERAESPFETE LERGWERER, ARENFAIV-4RE, &
ZRISHR. B HIXG AR IR EROHAT M AHRLR, RINZHREAN ARG ALY A
Rtk

E2-1 FAAVASBEE
Fig. 2-1 Separation and identification of FAdV-4
vE: M: 2000marker; 1: FFEHZL; 2: FF442; 3. B

Note: M: 2000 marker; 1: liver tissue 1: 2: liver tissue 2: 3: negative control

2.2 hexon EE £15 18
FlhexonZ: FH 18 3] #9751 43 B3 R IFAV-4 JSEEZEThexonZE 4318, PCRI 4t
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& 4 BERRPE IS RIS BEE KK hexon BHHERBHIENHE

RE/R, JSHREY HEHEF]—5%2814 bpi &

M 1 2 3

5000
3000
2000
1500
1000 &

750

500

250

160

#2-2 hexonZ [F# 18
Fig.2-2 Full length amplification of the hexon gene
7¥: M: 5000marker; 1: BAMEXTHR, 2: JSHRDNA: 3: BHERB

Note: M: 5000 marker; 1: negative control; 2: DNA ofFAdV-4 IS strain ;3: positive control

2.3 hexon EREF590#r

2.3.1 hexonEFE FFHHEIME S

FMegAlign#KfHXf 43 B iThexonZE #7434, HA. T. G. C MEHMEE
S 6544 (23.24%) , 514 /™ (18.27%) » 679 > (24.13%) 1 967 4~ (34.
36%), A+T(41.51%)& EKFC+G(58.49%). Hexon HEFAFLEHANSFENRN
109kDa, #&F 937 MEER, HIEAEEER (K. R) 711, BEKER (D.
E) 874. JS #k Hexon Z:FHETFHIEEM /TS S5FAIV4 ON1 #AEE, HF1I3AMEE
BAAAFERE (R2-5) . BHESHMERRTHRETRERANEERALUEI
HERER: BEBRHALIHERS.7%~100%, WHHISKkSEEILERITEKR - (F2-
6) .

18



BB —KE 4 DRATE IS BRI BB e AR 2 1T

F 2-ShexonBEEREMFIEFRHBLER

Table 2-5 Comparison of amino acid sequence differences of hexon gene

E=F-3. 081
NEH 164 188 193 195 238 240 243 263 264 410 797 842
IS S P R Q D T N 1 \% A P A
ON]1 T S Q E N A E M 1 T A G
Js)13 - - - - D T N 1 \Y A P A
HNJZ S P R D T N 1 \Y A P A
SCnj S P R D T N 1 \% A P A
2-6 T EHZERSEERENXRRE
Table 2-6 Nucleotide and amino acid similarity between FAdV-4 strains
FAdV-4JS  CH/HNJZ2015 JSJ1I3 NIVD2  ONI SCnj SDIN0105

FAdV-4JS - 100.0 100.0  100.0 98.7 100.0 100.0

CH/HNJZ/2015 0.0 1000 100.0 98.7 100.0 100.0

Jsi3 0.0 0.0 100.0 98.7 100.0 100.0

NIVD2 0.0 0.0 0.0 98.7 100.0 100.0

ON1 1.3 1.3 1.3 1.3 - 98.7 98.7

SCnj 0.0 0.0 0.0 0.0 1.3 100.0

SDINO105 0.0 0.0 0.0 0.0 1.3 0.0 -

2.3.2 hexonZEH R R B 15 HLEER S 1

¥4 B ARAR I AR T 51 5 GenBank U3 19 AN ] I SAFIAS [ 3 i 73 BE HOFAQ V-4

hexonfIEF %, FIFIMEGA7# 4% T hexondt B &K@ B KLU LR, 1%
FAKimura 2-paramerer model, 1% & Bootstrapy1000. BHLHMEERER, ISBRABERR
17 ¥k B 5 CH/HNIZ/201 54k A% F B R IR 99%

19



i 4 BRIEBRIEE IS #REV B E KA hexon B AR EHUAMHI&

9

=]

CH/HNJZ/2015(KU558760.1)
HB1510(KU587519.1)
JSJ13(KM096544.1)

A JS Fowl adenovirus C isolate
PK-01(EU931693.1)

44

100

ON1{GU188428.1)
E{KRS(HEsomszn
L u26221.1

[ K181/10UN181575.1)

100 | CELO(U46933.1)
340(KC493646.1)

95

BB5(AF508947.1)

" 764(AF508958.2)
i o N X11(AF339920.1)

= CR119(AF508954.2)

SCcz1501(KY927936.1)
HNSQ(KXB40910.1)
SDJND105(MN102413.1)
SCnj1601(KY927938.1)
1
[

0.05
[E12-4 FAdV-4 hexonEFE # L 534
Fig.2-4 Evolutionary tree analysis of FAdV-4 hexon gene

3 g

BRWERSEIBH.HHS S HiMERNEIERE, REERFRLERE
FEWKRFEM U0, 1987 5, EEEHBLYNMNBMX WAL ERER
Sl AMIRER HHS, HERE KNS FRKL, XM NH 4 %K F B ER
g2 ndr i F 0071081, R, FAAV-4 £ % H K W47 & 5k, fn K F) 3 1091
E]]]E“lo'“l]\ E]Z‘i['“'”z]\ )jugj([ln]‘ Eﬁ@[lm,llﬂo 2014@%%’ FAdVE
FEEREFEE SN, S Bk S FAIV-4. FAdV-8a. FAdV-8b. FAdV-
1AM, BERERESBEANZMHDBERE FADV, EEHF 2015 FF
B 77 % 37 4% K FAdV-4 7t IR T AR B 5 1120-122) ) iy F 37 &Y FAdV-4 5815 44
Maswmtt, FEREHEENRANZREZWE, EXTERNEFHRE.

KIRE, BRFEFSHMABRSERRLE, 28 XEXT 2009 FILESL
36 MR 678 BIRSES IR KA B R T RMAIT W FBE S, K FAAV-4 1B %
N 65.2%(443/679), Hh PG R R A K JLF 2 A% 5 (68.57% vs 34.3%).
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BT A 4 BRE IS RS ERB ST

EEEZMETE 443 FIEMEFEAIF, HIN2 8RBERET. A EERKERR
FMNALEANFENREBRLEETF AL, YEEIRENERBES
HibREBREG RN, TUENERRENEESRLE.

AR RIS ERE — RN ~4 HHS RS, BdfREsImEes Rk
BIRFHRN FAAV-4, BHBESTMBEMETE, X5XKH4 FAAV-4 —. Eid xt
ZAEH hexon EEHWAFEAMESEMEERFBATEREE SRR, K
I FAAV-4 ]S B 53 B I E M 1T CHHNIZ/2015. SCnj LA K JSJ13 FEEE R
100%, FFolEEH M ER IS %5 CHHNIZ2015 2 E/HRMTR—2X; 5
E X4 B kk ON1 BN 98.7%. BILX hexon EFEEEF 7L 70T KT IS
BEERERET, 5 ONI HHhEREEKR. FHIEAXRTASERN 1 BERR
F, MBEHNRN4H, Z0BEERNTBELEARMEEERRENRTELRE T —E
W%, WAALREFEMFTER T HEM.

4 KRG
& & EEEEX RS MATITA L 1THIEE, $REX DNA JFHET FAIV-4 R

%5, HYPHMEETELENED hexon £EFFIIFEXNHBTHU ST, SRER, &%
S B AR B FERAT B R

21
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F=% BRFEDEHRNEMNERBURNR A

H=E BRAEEKNE R R B

WE: g 2015 5Lk, HHS R BHH)RERLAHERKEABRLT, Km Kl
PERERNBFRMRE2017T FRIHAEXAREGGELTFERPHHERFIT 14
FAdV-4, &80 IS #he AT RIEZEHRGERM, A EBLBRERFBIEF A
%A CEK. IMH#HBEERK, B2 AN, ZHERTARFHELMH LEK, HTE
IEiE R AT B R B AR, 10°0TCIDs 69 7% & AL 2 4 X 0 IREG 7 X & % 3 A%
SPF %, A 4MK 14d. £ KM, WEENHELES 24h BHALARGERK, &
KEBEE 23X AMNERAT, RTEX 00%:; * 2 RES—FH XA NKE Y Loy
FERARTEH 0. RAGIRTRLOORE, HENKXKFE, FEMNKS L, MBI
KEHIETER, FALZTPCREMNLERE T, RELBEKASNEARBEHASTH.
B, I TFHHRAEAEE, AFRNARKTELESFEIRMEN; T E Il AXEH
MELXEBERESEBRAEFIR, ZHERATEAREAR, AHAXEREAVSBHHEF
T 1 % WA R RAAME FADV-4 RFEHK, YA KB FAIV4 £ ek,

3T FAAV-4; M, #EHmHE: TCIDs

1 HRI575E

1.1 50
FAdV-4 JSERHI ARSI E 453Kk LMHARLZRERT-
1.2 BIESSLIEEh

SPF X fEI B S R R A MR AR AT, EEALRZETILE 9~11 HE#
Fi. 1 H# SPF XS] BEIREDERA AR, EREREETHT.

1.3 EEiR7

FEEFADNAREBRFEZR LEETEYREERAR M R; RAEMENE
EGIBCOA A= &:; WAYMOUTH MB 752/1 5553 A RLE BRI A B 7= 5

23



M7 4 AR IS HRE9 D B EE XK hexon HH AT BTG E

RPMI-1640355 55 54 E Hyclone A 7] BEEEM R R Amrescor= f:  AHHEE iRy ot i
FEAONE 5 KNAEEE. 2xtaq plus master mix « Phanta Max Super-Fidelity DNA
Polymeraseld B Vazyme /A &} ; pMD-18TE &AM H Takara A F]; RYEEFBEZTHMAER
EEAF: FRRER EUERT &% 5 AXYGEN.

1.4 &&FSEH

PCR {1 5 Eppendorf A F]; KHER PCR CAF K 096 F=f; HBIKE KA.
MEBIR, EVREE U RARIEFREWE Thermo AF]; 37CHEEEFHAMEMRT
A WASRWE LAREBL AR HIKE., BRESRBIIEE Bio-Rad
AF]; AKX B Millipore AH] .

1.5 JSRRLR 58 fedsfh

¥ -80°CLRAF I AT IE A AR BN E Tk LRL S, FES I 0.1~02mL, &
JaHEFh SPF XS IEIREERS, SERUE, KXW 37°CHEFERE, 8 2h T —KER
M, F24h HKFCTRE, K 24~72h HEETH 72 h FHFEGRE 4°CHE, Z
IEFACLEITE =

1.6 LMH #HRtE 75

MR B HE PR, 37°CHRERLE, 800 rpmE 05 min5 % g, Hauiu A
E10%84 MMEKIWAYMOUTH MB 752/1 575 ER B &, 37°C. 5%CO8 5 i
. BHRKHE, FAEFRBERAR=K, BEEEHELS min/s HEsRENRE, &R
124K

1.7 RAISHE S A Rak &

L 17~20 RS HISPFASAE, /PNOEVHIEGE, ZWEMEHAFIFER, iS4 S
SEAE, BEEALEPBSH=X. BREIK mm* MIFRE, MAEEREERE,
37°C¥# {615 min, 4B&S5S minKIT —REHENHR S, MAEELBELEHE L. F400
Hit M i m kG, 800 rpmBS05 min, F L&, KAMESTS, HRPMI-1640
RREEBBREI00/G/mL, MAI0%IRFIME, 93FTF37°C. 5% COIFE F 1.
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F=% ARFESHERIENERBURMERR

1.8 ‘AiSiEES

BE B HLMHEA AT R, EHARKES0%- 0% FLEEFE, AAE
MBI #EEREL1000EFR, 37°CEBTIWEFLE, # T 2% 4 s 5
FHEBT37°C. 5% COHLFHA T, FR12 WIEBARRE, HZE80%4MmE

1.9 DNA {2H
[E] 58 —#2.3,
1.10 PCR /1
FE =25,
1.11 mERNEKIHFENE

FMOI=0.01 {9 B EEM K B ELMHAMRA 124U, B F37°C. 5%CO.41f1
RFEEPFEFE, 1h BHREE2%FBSHDMEMEE J: K, 4 BIEBFRR 8 E KA R
/B (12h. 24 h, 36h. 48h. 60h. 72h. 84 h) UYREXAME L&, 37 °Clx Bi%mh3
IR, 12000 rpmBE 0215 min, WEX E3ER, &GN E AW EERITCIDs, H£E
B3R

1.12 TCIDso S ZE

WBLMH4 M EI6FLA M R L EHRERE HREARRREIEEF LR,
BB 103101 MR, BEFM6ILIR, BN HREE4FL, 100 pL/FL, B37°CRFHE,
5%CO; &1 h, REEFLAMNI00 pLARERE, HFR3d, IEFRAMRRRE, #&
Reed-Muenchi® i+ 8% 8 TCIDso.

1.13 HEXSHBUEMRLE

YRGS 3 AT E 5 Bk 21 H#¢ SPF XMHIBE /1, 70 Bkl SPF
30 R, BN R=A, §4 10 R, REUAESRORTESHAEF 10004
TCIDso FPR BT H E. MR 14 K, BHREE—KE. BRET, BRENRKT
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Mm% 4 2 &R IS HREV D B E KK hexon BHRWEHIEHIN £

A 1 mLPBS H, &@—k)E, 75K, 4°C 12000 rppm &L 15 min, B EFER
$2EU DNA, #{T qPCR KR EHE . SRUEGHMRE, FRBELERITIE
4. REERG, HEHBESIESEMAR 3 RE#TilsR, FBESAR
Loy FFS BRS BH. BUESE. BRB), #TtERR RN RENAR S
fi; BUARENLPE 3 RIET SRS R TR B A 4 Akl .

#3-1 YK HA

Table 3-1 Group of animal experiment

A5 o EE #EF T

I PBS - HESR, OmRsSR
i F3 105°TCIDso AL

I F3 104°TCIDso 1 AR

1.14 #rfERRRARIIAE

NTRBEBARS RN FRRCEERMEILE, HAWERERN. §
BRI, A RBI UL BEFAAV- 4R B ORF-14 4 B . 5I¥IF5INF: 5-
AGTGIGTATGIGOGTTGGGTAG3AR:  5-CATTGTCATAACGATGGIGTAG-3 . LAREX A%
#FDNANEAR, #E4EPhanta Max Super-Fidelity DNA Polymerase i 8 45 #47PCRY ™1
HORF-14 5 B2150 bp, ¥ 187 Hy FE DN AR [ S 7 & Ui B AT B |, 4 [H]
= ERpMD18-TE A+ . &I E 22 SH T E W (L BIDHS a2 &
g, HREPCRETE MG, FREFERIURILE LS4 TAYARA BN
e

1.15 frAERhZRRYLEH]

P ER A E R KIS 55 H IR B QIANGENFURL AF A &R BUF FL. ¥REL
/] |51 L fENanodrop 2000_E R SEAZBRIR AL, # BURLIEAT 106500 AR R Jo TH S48 L4,
DA R AR HE RO AR R, KEEE PCR R CARARRRE, 8K
EBE 3 M7 - RNARZREADEE. REZMGH: 95°C T 110 min;
95°C ZHE10s, 60°C iB:X1 min, 40MEF . PLBURLFRAE ¥ BRI BUERN X
M, Ct {H (JBFERE) BN Y &, BLBUREE IURE S8R EX A E B inE
i
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F=% BRAESEKRNENERBURERR

1.16 mEMNHA SN

REERFEABIPEI REIER, SHO0. B B . BURSE. ZRE
HITEREERE . SNHESRKE0] g, MA2mLELEFR, MA1 mLEEPBSH
3~SRI T /IMAER. $ZAT30 minTA BT BE R M E &, HTEE20 min. 12000 rpm,
4°CEE.0>10 min, "RER200 pL EEEELEF, HEHADRIALDNA, #1TR
EER.

2 R

2.11S ¥RE MM

2.1.1 FREEER

RERL T RERESAERG, WEABRRRKKRERIFIRNDNA, PCRY"
WMERIHRENRERENRE, PPREFEBNBIER (B3-1D , WARIFELEET
TSR R B AL . FAAV-4 ISEKkABEE RS AEA K .

[E3-1 ISthIRBAE R REE
Fig. 3-1 Passage identification of JS strain on allantoic cavity

7E: M: marker;1:PATERTER; 2~4:P1~-P3{CiREE; S:FAERTIR

Note: M: marker; 1: positive control; 2~4: P1 ~ P3 generation; 5: negative control.

2.1.2 CEKf&4X

H1 % FCEKGIMIIE 7%, LA1:1000 LBl R Se 40 fl fE W25 d, WM B, R
DNARTIZES . BIERRERERER: ISHRECEK LAERZEE 7R TER IR
BB (B3-2) , HBISHKRECEK LERIEZE, AREELEA.
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17 4 RERAE IS IREIAD B E B3 hexon BB R R RBRHENHIE

2.1.3 LMHf#& %

LMHE M ELEERNAR, EEFFR LR TREMACEK. ¥RERZE1:1000
Eepl s dE, REGR=IK, WEHMEE, 44ELMH4IM EERZEP13
f£o IREDNAFTEEEN, 453 ERISHRE MBI HAELMEZ M &R (E3-
3) o ERNVELMLRF, ISHREATALKEEMR, XU BAISHRN LMHA A BT 1
&R

402bp

[E]3-2 ISEkCEKfE R £ FE

Fig. 3-2 Passage identification of IS strain on CEK

Note: M: 5000 marker; 1: positive control: 2 ~ 8: P1 ~ P7 generation.; P9: negative control.

M1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

< 402bp

[E3-3 ISKRZELMH EE R &
Fig. 3-3 Passage identification of JS strain on LMH
. M:marker;1:FH{EX BE; 2~14:P1~P13{%E; 15: FHMEXER

Note: M: marker; 1: positive control; 2 ~ 14: P1 ~ P13 generation; 15: negative control

22 WEBEKHZ

EMO=0.0I RS EEMKHSE ELMHZ BN 12FLIR, SREEMNRESHA
BIRFE] A (12h. 24h. 36h. 48h. 60h. 72h. 84 h) UKEXAHM FE, MEE H
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F=F ARFE S EHRRNERE REUR TR

fa] S EY _E VS I TCIDso, FLEE 3K, R WAE3-4, FAAV-4 ISKRELMHANME L4 K
BIF, LL0.01 MOLEMIRET2 WEREBE N10"°TCIDs0/0.1 mL, £EiXE]
108°TCIDs0/0.1 mL.

1g (TCID5,/0.1mL)

4..
2_
0 T T T T 1
0 20 40 60 80 100
W& G /h
E3-4 JISKkTELMHAAM ERY 4 bk

Fig. 3-4 Growth curve of JS strain on LMH cells

2.3 IS # % LMH LER B S HETL

BFAAV-4 JSEREELMHAN A EZESER13KE, e E —RRESEam L
BHREEE, LE3-5. RECLMHAMR LER, RESNIIE105°TCIDSs/0.1mL
z .k, BEEENTERI108TCIDsy/0.1mL. XitHFAJV-4 ISHRE R FELMHZH M |
HrEIFReRE .

1g (TCID5(,/0.1mL)
;i

1"
0 5 10 15

RN

E3-5 ISKkELMHIE R IR M A T
Fig. 3-5 Titer changes of JS strain on LMH
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17 4 BRI IS RIS B E € KK hexon EH L TRIUEIGH &

2.4 FrAERRZRAYESL

BRI ORF-14 /1 Fr X EpMD-18T# 4k L 3 65 2 AT-ORF14, Rl Fkisk fE Ky

SRy 602X 10UX FHIARIE
149 ng/uL, WEAIK DNAKEX660 S Wt Rk ORI RS DU A

4.59x10"%opies/pL, R LB R E TR L EBPCRIEN, CLCHE Y
i, RAREBERHAXBSHRESLE. SRER, Ct ESFRARAERE N Bt
HENERFREEXR (B 3-6) , IRHEMKTEN: y=3.4897x+36.887; X H
M R*>=0.997, KEXRRRL.

2.5JS £k} SPF B Biim

FELMHAAME b6 & FAAV-4 ISERFHEE—HL, FERHE N10°°TCIDs/0.1mL, E-
70°CIRTF, BUEMEH, HPBSHBEEHHTUIAES SO RIE. Rl Rx i
;X211 Bt ISPFIS A BUR

R EIABNEERE - RIFHEAEBRFIET, HFHCHR, HauisarR
FEREMEE. JUBRSIER, WHEE=ZRNHT TR, B—REEWRER
B, HBERTMIHERE, ZWKEER, BTN 90%; BIMANEKA HITMAIER,
RN (B 3-7).
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B=F BRFEHELERKENERBFHEER R

B3-6 SYBR Green ISt B EPCRE MR R LAY 2251
Fig.3-6 Standard curve of SYBR Green I real-time fluorescent quantitative PCR detection
#: a:SYBR Green ISCI 5565€ PCRAGMESAE I ZE: b: SYBR Green 132N 3656 HPCRIG I # A 42 c:
SYBR Green 13501 %% 65 RPCRY™ ¥ Hli 2%
Note: a: SYBR Green I real-time fluorescent quantitative PCR detection standard curve; B: SYBR Green | real-time
fluorescent quantitative PCR detection of dissolved curve: C: SYBR Green I real-time fluorescent quantitative PCR

amplification curve.

i 44 - I
100 * 3 - 1
1 = I 3 I
e 3 ~ I &
# % 2
H1 50 i,’
Lrt d >
] 17
+————"T——T 0+
0 5 10 15 0 5 10 15
Wi fE ) /d Bz i n)/d

E3-7 SPFBFER(E)RREFS 2 (B
Fig.3-7 Survival rate (left) and status score analysis of SPF chickens (right)
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1 4 BEARFEE IS BRI BIAE 5 B I hexon B A B SRR RIS %

FRERRSEXS, KBNS AE AREERNOORE, FRERLEX, BXHE
AR, R A RS BAER, FEHLIREE R XA IESS AR & M. BRI
Hyg, KIEAEER, HEMHCRLAERRE (E3-8) .

2.6 HRBHL DN

SERA AR BIARHIBE = RER, RO, B B . BUESE. &
REHRTREEETLR, SRET: WETRERTANE, BNRES O R
RPREE. (E3-9)

E3-8 BRIFETIBEERET
Fig.3-8 Main pathological changes of infected dead chickens
H: (a-c) A ] TIAMSHRSE OIS HEHRARBRNER, TS | AMCHEE, TUARE: &1
ASH RN OERRE T BERI KGR, SIAS IS EREHFTHE LEER.

Note: (a-c) is a macroscopic observation of the heart and liver tissues of the chickens in group 1 -I1I, which shows
that the heart and liver of group [ are normal and there are no visible lesions; the chickens of group 11 have obvious
pericardial effusion and yellow liver swelling. The situation was large; group 111 chicken livers were slightly yellow

stained but no obvious pericardial effusion.
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FoE BRFELSBERINEN N RBUR T R

=3 )
B 8 o Jif
i | — Qi
5 6 H 2
= 6 i ! =3 fiifi
= [ R <
s HIIHH A = F
44 HIIHH E P
AL =
= HIIHHE S
= L2 HILEH H e kK
20 HIIHR E
] A H H
0 HIIAHH
N % Q
415

E3-9 HRENARNHRR
Fig. 3-9 Distribution of virus tissues

vE: 2 EUK T 100copies/mg B {EFAHE .

Note: copies less than 100copies/mg are considered negative.
EWEEEL 3. 5. 7. 9. 11, BRREM, IR T, #HTHRCEERNHH
FEMN, SREFRKEEFIHASEIAGNE. IXFHEHSE, HPBEI400
HSHEMERFRESRIAHESEY, BERE FMARLIHRE., KT
MHSEEREEEI3RETASESE, MEBEREZERERFEIREN (K3-
2) .
+R3-2 WERBAIKFHERER

Table 3-2 Detoxification status of pharyngeal anal swab after challenge

E1R EIR E5X BTR EADS ENER F13K
AT WA WA W AT WAL L i iz
1 - - - - - - - - - - - - - -
1I + + + ! / / r / / / /
I H o+ +H o+ + o+ + % + - - - - -

e RRRME: BT OREBIANRE AN, BERAFARNE. " REBAY, KAE
B NBORT 1000 BNB/ER: “+RAME, FOLEEITHIE NETE 100-1000 # NHy=ER; “+”
FoRSEMYE, FEEIE N TUTE 100~150 EBMBPUER,; “FRBE, FOLEETENE R T 150 #

M.
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M7 4 2@ R IS REIA B E K I hexon B H B REHUANBIE

3 Wit

2013F LAREK EH HINFAIV-4R LRI BIRIRE, HE2015FF KHHS. A A=
2017E ML HE FE KRS BEREBIERFAAV-4, 42 RISk, BN ERIMEK
HiZR, RIS BB A LA E]103°TCIDso/0.1mL, it B ISER AT LATR {7 Hi 7E LMH4H
ff 1= 858  H AR SR H, FERRENIZZELMH L B F {1 91055 TCIDso/0.1mLI23, SD0828
T 39 FE R AT 4 40 i _ 9 EE 7 91053 TCIDso0. 1mLI'4 SD15117 CEK_EHIE ) 51032
TCIDso/0.1mLIIEL & SDINO10S¥RZEXS AE _E B ZE 4/ H105° TCIDso/0.1mL B!, X b3k
BWRAISHRENS. RUAARK S ERIRELMEA R E4 K BRIiFHmEK, 58
FiEET KSR E KA. PR EE VIR ES 3k O RR S EX21 B i
SPFAgITINEE, RKIUOMBREHAMGEHIFEE - ERHUIREA TR, #3HEN
EF TR G, FHEHAAL; TS RISPFISTE T j524 hE 1 B B IUAR Y
SR, FFERFEEI~SRERIFETRIE, 51 T 90%MIT-E, KA RAENL
BRBER. X5 CHREHCHHNIZ2015KBUR hE FIARIZ, RE&EIStks
CH/HNIJZ/2015%#EhexonZE F 7K F _E F¥REH1X99%, B ORBELREEIHE AR RNER
71, HAHCH/HNIZ/2015% O ARERZ0.2mL 10°°TCIDso )k &5, HENE/FESFILT
100%3ET-, TOISERTE O AR Z40.2 mL 105°TCIDsoHIRF /G, WMEBR AT HREHE
A RAEAR o PIHRPI B FEhexonZE /K F L RVREERAEARNBUR A1, TLEERE
fhEEEAKF ERZERNFE T HHRIRESE AR

B HE SR IEE RS T RA AFAIV- 43 S RIBUR R, RILO AR
BBUR R T VARG, XEHTORBRENHEAENREES —ERNELER,
M T REBREERENENRRMERI 2T, RITERMRES RNEHERET
HERRE] T HEE, XIESE TR R 2 5 S -H L E Y,

R BEGEA RS AERERINMET THA, RAFETHRESERS,
BEAHAZBSTHRENE M, XERMHASERE B, XUTTUEBNTFAIV-4
WTCAZELMH40ME B . ORBRAS ST EBER FEEHEEER, X
VAR FRRGETTN, WBPBURAARR, X—8506 XMREMRRFIS121, Ap
FA IR T IRELMBA M E R R SRR SN RBUR IMFAIV-4, AJE 4T
FISEREIBUR HLER K 6| R4 HFAIV-AR KGR B B e 2 k.
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F=E ARAESEHREENYEZBUR DL

4 FENG

AEWRRE S ERBHFAIV-IRE S A EGK. CEKLLRLMH E##TELEER
B3R, R RWFAIV-4HA[ELMHEAI Bk TSR, ENEFEREE2R,
FECEKAME FERZEFZTRRBNAZHRIRR T . AN, FHANZREHTIOR
F153H7, BN AVESH A O R B 5 RS2 1 HiSSPFAY, b TisR, RINARE
STAARFERE2RFEEIILT, REFLTERNI0%; ORBREAERLEEFTHEN
TUREERBE E T8 . RS REWESHRAL, FHITHBRAL S ARR, K
MHFBETHREFSERS, ASHARERPRENESM: WK FHIEHENL
%o
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FNE 4 WEIRKE hexon BARTEFANKI&SEFE

HUE 4 BIEIRRESE hexon ERBREHNFNFIZEEE

—

&

FHEE. K %% FAdV-4 hexon & &, &7t 3|44 3% FAdV-4 hexon & B #97] 1500 bp A
B, B RN pColdl #4kF, BN EcoliDHS5a ¥, %24 PCR. Bsbnfolll F

Kr FHe R EA AL, 4.4 % pCold-hexon-1. HFabk R34\ E.coliBL21 &
SAY I EiEFAZ, BISDS-PAGE 42 FHEGMNEARK., ARBFT XBAFEAR
8, %4k X £ 35 T FAdV-4 hexon-1 & &, BB A4ILE & £5% Balb/c #fidt N &, A
# ELISA #x# o F AN SO IAETmEsks, ARl BmE. &
443 8] 3 HhAEAA R Ot hexon £ R R BmIMK, ¥4 4 4G9, 6C6 #= 6E10. L
FRAND IR 28, 212, 2%; 4G9 A 6E10 $9RARM AR M A5 105, 10%; =HHuk
TR K TR RN kappa 42, L F 4G9 42 6C6 A 1gGl £, 6E10 # IgG2b.
IFA 4= WB SZRHBEAXZRERTURTFNRREZEZAALLERE, £F 6C6 4
6E10 A 3Fe94 Fik, A B4 E S RE LU FAIV-4 EX T A,

3887 FAdV-4; hexon & & ; F ZERAK
1 MR E5EFZE

1.1 ¢AfE. SEEEN4Y

SP 2/0 EBEEMAMRA LMH NALR ZRE; 68 &L Balb/c HER M 8~10 Ak
Balb/c MR H LAY R-LIERENDER AR

1.2 EHRAIEK

pClod 1 #if&. TLEETE X E.coil DHSa FIFRIATE £ E.coil BL21 (DE3) ¥
SR ER; 4 BERRTASRLRKE S ERK FADV-4 IS k.

1.3 FERF

RPMI-1640 335 H Hyclone Af); JRAFIMIEN gibco Fih: MHGFBN
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1M7% 4 A BRIRE IS BRI B E € R H hexon BAETREGE G E

cellbanker2 fif#; BZ ZEERA T (PEG2000). HAT(50%). BERFELEFIURATES
I E Sigma AF]; 6 fL. 12 7L, 24 FL. 48 FL. 96 FLEMAMIL MMM EE R
Hrd; BRUXEEHBIARREMEILRBERESEEATRAT; HERAEER
J& (NC) 8 GE A ¥®]; Phanta Max Super-Fidelity DNA Polymerase F1 HiScript Il One
Step qRT-PCR SYBR Green Kit /4 5 Vazyme A &]; FITC Fr12RIEH R IgG 1 HRP #5
EHMEPLR 1gG W HE KPL AF]; DNA PR AL &M E Omega AF]; R
W1IEE EcoR 1 1 BamH 1 335 NEB; S|¥HERENFHEMRE AT E K.
FEERECH]:
(1) B8 02 M BRI BHE :
0.2 mM Z.B& 49.2mL. 374 566 ul. HIvK Z.BR;
02M ZEH1 10.8 mL (02 M ZER#N: 2.72 g =/KE&ZBH (MWI136.08), A#E
F 100 mL ddH>0)-
(2) 60 mM RIBEERZE MR (pH=4.0) :
B 0.2 M BEER 22 R BER 60 mL, 0 ddH20 Z 200 mL,1d pH 4 4.04.
(4) 1M Tris—HCI (pH=9.0) 100 mL
FREX 12.11 g Tris-Base (MW121.1), 7k % 98 mL,[ HC1 i ZE 9.0.

1.4 FENE

ZEABRIEREFFF UK 37T CRIKWE R AEEFAVUER THES; ¥E
LYK 4CIREE LW B W AEAF; LIEEEIFUEE Tecan; 38 7%t B e
#& Olympus A= 5 ZINRERREI N GE AT =M.

1.5 EERH&

1.5.1 hexon-1 ELE 31

FRHE IS #k hexon FFF1& i1 hexon ZEF AT 1500 bp F BS54, LA BIKEM IS #k
DNA KR, 3[¥FFI0T:

F:5’- CATATGGAGCTCGGTACCCTCGAG-ATGGCGGCCCTCACGCCCG -3’;
R:5’- AGACTGCAGGTCGACAAGCTTTTA-GAAGGGGTTGACGTTGTCCA -3°,

i Phanta Max Super-Fidelity DNA Polymerase & B4 #6 B 16 B HAC B & itk
RYMERMAER. BHASH: BT 95°C30s; 95°CE M 30s, 56°CiBK 30s, 72°C
1R 90's, AT 35 MMEFF; 72°CHEH 10 min. 1 %I e FEEE FE ik % = PCR =47,
1.5.2 MBEZFREE T
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FIE 4 WERFT hexon BEORTRHEHIGESETE

FIFH DNA B B2t 40877 & B YSCBR S H  B B R hexon-1, F Xho VHind I
W EFY) hexon-1 LA & pCold I #4A; #ZH8 ClonExpress IT One Step Cloning Kit 7 &t
BH 4534 hexon-1 Fr EX A RVR B SR 5 M E S pCold I #fk Lk, WEMREN, MF
EHiRI 642 79 pCold I-hexon-1. HE HRiZ 1:1 000 FIFFFIMAZIEF LB H1, 37°CHERE
B, 111 IMAKEK S0%H MATE LK, HEMRFT-80°C.

1.5.3 FAdV-4 hexon-1 EARNTIES Lk

3 pCold I-hexon-1 3R FU R LA BL21(DE3)B 224 ¥ : kWA AL BR324 BL21
(DE3) J5, ¥ERIA. 1B, UK 30 min JEILZIFN 42°CKIBHA T HE 90s, BE
JESLZIBLH K 5 min, SO 600 pL 1 LB HE T 37°CIZK L3577 1 he BEFELH 4000
rpm B0 5 min FFEEE 500 pL M 17E, BRRITESEE. ERFTRAENFIR LK
i, BPRAE 37°CREFBREEFRIR.

B =R PR EANEFEIMAN ImL & FHB A LB 1, 37°CIEKREFREE. £
FAIEL BB % 1:100, R ZE 100 mL SR LB 1, 37°CREIK_EHR% 2 h, 21 ODsoo
MBS 0.6~0.8 B, MIANLKEN 1 mM K IPTG 44E 37°CiES&RE 4h. 8000 rpm B
£ 10 min 5% bi&. A PBS ERE A H 8000 pm B> 10min FFHF LV, MLESR
EWREGFEEER, REHIEZESE 0.1 g/MA | mLPBS E2F .

BEEHEAE TKEFFRABEAERBEREFERAASLIEARYE, 4°C 12000
rpm B0 10min f&, DR BESTIREREE, RREARKIERBRES. BEE
A S M IREEBRE, BEEM 30 min J5 4°C 12000 rpm B0 10 min J5, HX
ki

A 3 mL Ni R 5 LERS 4CHRELR, FZREHEANLLES, 1K
£ I5 YR s B S R XN pH=8.0.pH=6.5 [ washing buffer Jt =& H, &5 H pH=4.5
f4 elution buffer ¥Efi F A H AR MERQWRE, JREMT 0.2 AHF1EMEH. Kk
FEHRREREAREE, HEBRT-80°C. ¥ Ni HH 2 MNaOH &4H 5 10%ZEEfR
7T 4°C.

¥ FREEMA 4xloading buffer {851, & 15min; 12000 rpm B4 5 min; B E
E 10 pL IMAEARFHITEASE. 423t 80 V 30 min, 120 V 60 min J544 & B RIK
ANE DT ERRTRE 1 h FRARGRTE G, AfREaALER.

1.6 ZhPRiE

BaEO 5B REEERSERAL, ETa% 6~8 AidtEtE Balb/c MR; FF
TEHRIES 14, 28 REAFEBEEASHERATEER, RTRENM:; EE=ZRE
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7% 4 A RRE IS BRI B e R hexon BHRWEANIS &

e 7 REBARFM, 4BIMEHT ELISA £, MiEXRn kT 105 B TFimee
%, BEES 100 ug 4hEH, BE=RKEHITHRES.

1.7 ZRERESNERN

FBRER R B AL E OB 2 pg/mL, IR 100 pL/fLIn A BIBgFRR $, 4°C
BHLR: F XA 300 pL PBST $Ee8RF 5 KT, SILINA 100 pL 5% A5 74
¥, 37°CHH 1h; H 300 uLPBST $EiRF 5 IK/GHT. HoBEa/NRIER 5% s
510 £ LR S INE 5 BB AR L, 37°CYER 1 h 5 A 300 uL PBST ¥R F 5 &K
JEMTF, M 1:5000 FFER HRP-YKS —#i, 37°CIE# 30 min J5H 300 pL PBST %
|75 wEimT, B, SAMASERESK TMB EAHK, ZEME 15min J51iN
A 2M HoSOs 2 1E, F7E ODuso 21, HWTMFRM 2 EEE 105,

1.8 BEEEMMEAISEFH

R/ BE BER A (SP2/0) AR A SEHR B H FFSLZIBN 37°CKIB 8 HE B R,
800 rpm &0» 5 min 53 L&, HAMRITIEA | mL RPMI-1640 H5rEEEFMA T25
M, FEE 10%054 M7 BT RPMI-1640 555, MNMMIEFFE P, 7Y
ML TERTIN % 13 EHER, BREH AR, #&EBHNANETaRES

1.9 {AFEMMENTIE

B 6~8 J& iditiEtE Balb/c /N, BREESRIM 43 &8 MEME NBIE MG . SHEALTE D RS
AR 75%BR T 10 min, BH/DBESH LEE. EREEF/DNRES, A
TFIRERE, A S5mL EH8EHE 4mLRPMI-1640 EHE, EANBEEYS, &R
HEIAEMME LS5, RREERTEREERE, nhESERES KE, &
B 10min EMBENEREREFRLSAHM, EENFEFH L. HKE, WAS
HAT 71 20%FBS 1] RPMI-1640 55 4> 5% 57 5 5 2 17 55 40 Mo - 40 B 11 50R 8 i 2x105/mL
FIREE, FISIHETE 5~6 3 96 FLIR L, 100 pL/FL. ¥ 96 LA EE B FE Rt
B3, FoRBITHRBME.

1.10 ZARERRE

1.10.1 #IZPR4mAR
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FE 4 WERFE hexon EARTRIARGI &5 EE

B — R s &k 10° 48R, IRIER M SHEELE&H. SHELTE S
S NV & 1T 10 75%3E %6 H 10 min, B /N B2 0 EMR 58 - 5 B BT/ BB 7 B2 K »
WER B, AU, Tt SRS RS FREET
me, F RPMI-1640 BE3RE M)LK, REHRERRERELFER %, H 5 mL
Y 5 5205 B RPMI-1640 J5 4 N A8 v {38 i 40 L i b g HH 0K, R LR EL B R AR B3
WER. BHTARRERE, M.

1.10.2 4HfERLE
T2 BT & N RS BT B & FR I oK PET. RPMI-1640 35552 . HAT. FBS
T s IR A h

M RS S R N A T A K BB R (B — A B SP2/0 ZAIfE, F B
BERKEARKETELEF;

W EgnR K SP2/0 4B 800 rpm 5.0 10 min j5 3 EE, EEMIK;

# 3%, F 5 mLRPMI-1640 A5e4 35734 5 H B RR4E MM SP2/0 4R+ F H
BT EOGT S, REBRAM: SP2/0=10~5:1 MILLBIRE, Bl

#bLE (REETSR), AFEEEELEREBEMARRBARE (X—HRx
), BELERN 37°CKB T, A1 mL ESTEE 1| mL 23R8 K PEG B, £ 1
min WANEMAE OES, BENERSTE.OEE PEG EHA;

# 5 | min JFIMAE 20%RPMI-1640 K %%, 37 30s i1 1 mL, /5 30s B0 3 mL,
BN AIEMNS 11 mL JEANTEESREE] 30 mL, RJGTE 37°CKBFMTHE 10
min;

800 rpm B0 10 min, 3 L, HEBRZEMA 30 mL RPMI-1640 RE£HFRE

(ARERD, BOF EEREZRER PEG;

AR S mL O HAT 555, B2 HEEMM. $MnBUEAK HAT HRE,
0% s, BASEEEARFARNARE S, B THREFAETESR.

5 RIGANTEEREN) HAT ¥5:3, 7-10 REMMKEFLRE 30%8f, 7 LA H 4
e b E R B

1.11 Zr3zfE4mpaaY ik

FEMIEELE 7~10 K5 MM MRS H R ER AN _E 73T ELISA feill, #5585
. BAPSRIT:

R SR A B O e B8 FFREE 2 pg/mL, 100 pL/FLIIA EIBEARIR
d, 4°CHitR; B R A 300 L PBST ¥tk F 5 RAHT, S|ILIA 100 pL5%HAE
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1375 4 B AR EF IS PRAT D B B R hexon & H B T IEHUAKIHI &

AEYH¥ER, 37°CH I 1 h; F 300 pL PBST R T 5 WEHT. ¥ B H/N R B
MEMR 5% AE R B & S FEARAR EIE AN B, REEFRORME
4B - 3E N3 ELISA R £, 100 pL/FL, 37°CYEM 1h J5FH 300 uL PBST ¥E8RF 5 WKUS
F, oA 1:5000 FEEA HRP-YKS ZHi, 37°CH¥E 30 min /54 300 pL PBST ¥tk
F 5 REHEF, B SAMAZFEHEFRESH TMB 2%, ZRBEE 1Smin FIA
2M H2SO4 £ 1F, ¥ ELISA IR THEEBEFRX, JE ODuso K/, P YENFFRRE
mBIE, NEABREXEBERE, X P/N>2.1 B RS HE M.

ERERNZHTRAMRMTEE, 55— ELISA Bl X#ERE BHEENFE, &
EE— W 2~3 REELSFEBRRM—K.

183X ELISA 4%, ot ZAR® HARRE RIFHARKHTERRE.

1.12 L FREFATEMAR

I8 2.5 P BR, Al — R H &/ RAIAFR E A bric ELISA #30 BE 4 K48 fa FL,
3 L& RPMI-1640 A 28R M A E S A 0at3, FIAA RAERE
10 EELR R, RAET 100 NHM/10mL, #h5F 20%FBS, 54> R8G5
E4IRaR 96 FLH, BANGMEEFRATESR, 5 REMREEERE. 7~10 RWEH
FORAS H#E4T ELISA il XT i 25 R0t R e R AL A S T, BEE
FiA s 4l FLE IS AR, SR — W EILHITY RIgFe R FF.

1.13 Eindmpairh

B AbF 3t BUE KB AR S EVE, I\ RPMI-1640 323850 T 4016 A it
AT, 800 rpm B0 5 min, FJ cellbanker2 WA TFRCKH AR E S, # ImL/E4HET
MR EF, HT-80°CERERTRAFEE.

1.14 BRREFIAEKRISIE

RERE T EEvEST 0.5 mL R5E2EFT 8~10 A Balb/c MEfE/NR, 1 &5 %1k S
HIETTHEALIMER RPMI-1640 BFEERSIFBEFEFDREAR, ERARY
105~5x108 MM . 7~10 KJE WA/ RIS, KK, 3000 rpm B0 10 min
J&, BRI T-40°C,
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BT 4 HERKE hexon EHERERNANHES5EE

1.15 BREmALEE

1.15.1 BEpginiaIrBIKE

ZRARTREEHAFEWAS, EMME EE. UL ELISA KA SN E B E
PR EENZE.
1.15.2 B ER AN E

ELISA ¥E R M WSC 4R A 40 ffa_E 35 A0 BE/K LR RLAY, 4 17 2 R AS LU AR, & 12214,
FEK 10 5 MR, & 1105, WZFAMEXTBAMAENR. SRS, B
ERERTERENRY . BERESER 2.7,
1.15.3 Western-blot £ 7E

HL 30 pL X% FAAV-4 JS £k LMH 40 R 446 pCold I-hexon-1 EH, fIA
4xJoading buffer /8%, ¥ 15 min, 12 000 rpm 2 10 min. A 10% SDS FE A K
T, TEEHZEMBRAE (NC) . A 5%BAEIE 37°CIRKE M 30 min, H
PBST ¥t¥k 3 R, WEFREMMH HIERER, 7€ 37°CRIKIEM 1 ho B8 3 KE
5 —#j HRP-YKS 7E 37°CH#EFK{EMH 30 min. PBST Bkt 3 RS, MAZLBEEHL
FRNEHMANMB, AZIRBRENELEA.
1.15.4 [EiERERATR :

¥ LMH S S587TE 96 FLAMIR £, FaMsgsembigssdn: SaRks
80%HT, 1ZHR 1:1000 BILLFUEF IS #mE, FERZZFAMEAMEXTR, ¥EFF 48h 5M
HAMRE, HERZNFLEAMEE, A 4% XPEERZERE 15 min.
PBS ¥ 3 IXEMA B LIE, 37°CERA 1 h FREIRGEL 3 IRk, BB 1: 400 IO
—$i FITC-YKS, 37°C§# % 30min. PBS ¥t 3 (R/5IIA/>E PBS, AHEIERCEME
MER R I
1.15.5 $fkdFnsces

NTRIEFIZMAREE PGS, BB EERE 12 SR, 58 200
TCIDso RER SR A, 37°CIEA 2 h. BEIMRBNNGSHREESRNESR
B LMH 4frf. WERIEAMEXIR, PBS MENMEXR. M 37°CHE3:58
B3, HMEAMMRE, 48h FRAEERERH A ENE, PRMRME T %L
PR, ERERTENEEFRRE.

1.16 BifEKAIHI=

1.16.1 HI&ZREK
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3% 4 BERHRE IS R BEE R hexon EHBTEIIEIHE

IEEY 10~12 AR Balb/c /MR 6 R, FFIEISTEST 0.5 mL 35 KA 58 245 78
10~14 K;

B BPT4AM I ELISA i € A Hk 4

BARBERR (1~5) <1051, SRHEHSNEH=RPR,

BEFMRY 7 REATIER /N RSB, WEREK;

fE7KIBA & 1500 rpm B5.0r 10 min YT BB /K T (9 40 f

48 h JRHMEE ZIRREK, ZJEH 48 h /MR SERE & R FHFHEIT B = ki iE K
1.16.2 #hi{LBgsk

AR HFR-RREE (CA-AS) S/NRIEAKETVIPRR. HEHEARE
T (pH=4.5), JEIgG WE BRI FRSHEERIRIIE, LERHANE
HFER IgG, B AMBRETIE ERRBAER RN gG. AL BINT.

fE7K 4°C, 12000 rppm B0 15 min, =BR KA R EY;

fEK EiE e AR p8 2 B BE IR RIA BRI T, BEVRAT 4 AT 60mM BER 42
MR (pH=4.0) %®J5, A I MNaOH i pH 2 4.5 (—RRIIF R 4.5, AT AREIR);

BREMAER (ZKRER 25 o)L/l BREK), SBEREENS—®, SEH
P 30 min, #RJF 4°CH#HE 2h UL E, FHFESIE;

12 000 rpm, 4°C, 30 min Y& &,

TEBR L EEKTE 1K, IO 1/10 4FLH) 10xPBS, A 1M NaOH 8%

7.4, K¥E 4°C;

REE mL LRBEWRIN 0.277g BB (0°CEHT, 4S%MMMmERE N
0.291g/mL), PKIEFM NAHMELEBMERRE, Ao —REHMA, TSI E
S ERBEBIEN, FHE B

BB ETMNG, B 10~30 min, FEBRTLEFE, REEL. —ERH
4°CHIH 30 min 5, HEFREZE /D 60 min(—BiT®R). F 13000 rpm 4°CE L 30
min, L, BEELEKITRERTLEPBS H. R TENEFRTEERN
REBMET 1.5 mL &8 8mmH.

REXT PR RE K BEIT VI8R5, B HIH GE AR protein-G /K Fuik afi fh A FiE4T
aith. RESRINT:

RES S E R T, A& REOERET (BRWE) MEss, FEE—5
—W K, BEESHEN;

BT H O RS

MR A RN, EER 1 R/

A1 3 mL binding buffer “F#4EF;
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HINE 4 DERKE hexon EALTHENGHHESEE

1:1 f binding buffer 5 BE/KBESEMARE T+

F3 10 mL binding buffer #F#t5 B 3~5 mL elution buffer Bift, HETTHE
60~200 pL B FD buffer S B WERREK -
1.16.3 @i RREE

WAL BT S KRR E I 4x ERER PP, & W5 15 min J5 12000 rpm &0 5
min, HX 10 pL MM SDS-PAGE fi&'. ZEHLFk 80 V 30 min, 120 V60 min Ja, ¥&EH
BRMANE DB RBPgE 2h, REREEREER. WEBKALKER.

2 R

2.1 hexon-1 EERYY 18

DL FAAV-4 JS BRIREU 3 DNA AR, FWIHHI5149 38 hexon ZEFE AIHT 1500
bp F EX3F A 44 4 hexon-1. FIMGRWT, FIMHT 1500 bp A%, EHHEK
WA

2.2 REFRIATEAEIE

22.1 EiikE

¥ hexon-1 J A AK pCold TR AER:, K& W L E DHSe BRE
i, PREEANEEHITEBR PCR, £%F, VBT 1500bp EAHE, SEHFAR
KA—F (E 4-2). BEBOETEEREYRBARNF, MFEREREHB K pCold
I-hexon-1 ¥ &I

B 4-1 hexon-1 /1%
Fig.4-1 Amplification of hexon -1

M:2000marker;1~3:3" 3 hexon-1 F BZ; 4:B #5508, 5:FAPEXT R

Note: M: 2000 marker: 1-3: amplification of hexon 'fragment; 4: negative control; 5: positive control
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M7 4 BE AR IS PREI D B R I hexon BB EREHK KIS %

4-2 pCold I-hexon-1 ¥
Fig. 4-2 Identification of pCold I - hexon -1
#: M: 2000marker: 1~4: hexon-1 A BUS5E: 5: FAMEMER
Note: M: marker; 1~4: hexon-1 segment; 5: positive control
222 FRFEERRAL
¥ R RIEH M pCold I-hexon-1 ¥4k AKX 4K BL21(DE3)H 5, A IPTG i
THeRE, BERRBEREARKNEOFTEEFHEREPRE (E43). BH
K/NME 70 kDa £/, XAlge5EASMMX. KEREAEGER Ni S4ibamik,
W 5% SDS-PAGE HHIE, hexon-1 B HRIIRXH 4k (B 4-4),

M 1

(8]

3 4

- S «+—70kDa

& 4-3 pCold I-hexon-1 EHFTIE
Fig.4-3 Expression of pColdl-hexon -1
7. M:3EH marker;1: pCold I-hexon-1 #5°37: 2: pCold I-hexon-1 # 5 A4 ¥; 3: pCold I-hexon-1 1-3#5; 4:
pCold I-hexon-1 JE
Note: M: protein marker; 1: pCold I -hexon 'before induction; 2: whole bacteria afier induction; 3: pCold I -hexon-1

superfine; 4: pCold I-hexon-1precipitation
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P& 4 REKRPE hexon RE B TREHUARIHIE 5 ¥5E

M1 2 3 4 5 6 7 8 9 1011 12 13

Vorn W Wil B BB B B W e

4-4 pColdI-hexon-1 &t ER
Fig.4-4 Purified protein of pCold I — hexon-1
#: M:E A marker;1~13: pColdl-hexon-1 #i{L/EEH
Note: M: protein marker; 1 ~ 13: pCold I — hexon-1 purified protein
223 SREHREFNHEIERH
BEWRAENRE -, BRFMr S, ELISA € miFHidd. L4k

BR 3 R, PRS2 5108 1:105, 1:10° 70 1:10°, EREBM B /MRInsReE,
HEMREE.

23 BRIEMERER

23t DUIR T S B et 3 kAR EBRa e 74T 4 BY B AR EE hexon Uik A4 3Z A 40
Bk, 437454579 4G9. 6C6 1 6E10. WAL 78 H X HA TR MW R, FUEKAN |
WB Rt UK E5RBRNE. ETHETERELE.

2.3.1 B RMEHA TR TR BN RE
3 4-1 3 BRI BRI
Table4-1 Characterization of three monoclonal antibody

ELISA Titers of ELISA Titers of
mAbs Isotype Light chain
supematant ascites
4G9 28 10° 1gGl Kappa
6C6 21 - 1gG1 Kappa
6E10 2° 104 18G2b Kappa

2.3.2 Western-blot ¥
% E 4 pCold I-hexon-1 7E BL21 #33%i&, LMH AMEEFRE 48 h JFUEH
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iM% 4 BIE BRI IS BRI B3 € S 3L hexon B A B TR HIH &

MiFF#E4T SDS-PAGE, Bif 5 8 mEPiAK R M. SRER (B 4-5), 4G9, 6C6 Al
6E10 B EEMEEONRERERRENRNAXTRE K, TETHHER
EMEAAKRERPL, 58 3 FREHUERRT LU R IR hexon BH. HAMUER 6C6
5EREEREEONREEARMNYE R, ARERATERRA 6C6. HhEZERLEA
hexon-1 %7 K/NME 70kDa, J5# hexon EHTE 100 kDa £4, K/NMA—, XRHET
hexon EAWERBFHUREEAGFE, EARN=ZRKEWIBEA AN FIRE.

MO 2 M 3 4

4-5 B FESERFEAERURFHEER western-blot KK
Fig. 4-5 western blot reaction of monoclonal antibody with prokaryotic expressed proteins and viral
proteins
#E: M:marker;1:pCold 1258 {&; 2: pCold I-hexon; 3:LMH #HHI; 4:FAdV-4 JS #RARZLH LMH 48
Note: M: marker; 1: pCold I; 2: pCold I - hexon; 3: LMH cells; 4: LMH cells infected by FAdV-4

233 [ R RISE

MR TR R B 5T L3 5B A2 AU hexon EAMKR N, &
HHE BB, SRKIME 4-6, 6C6 Rl 6E10 4 EiE#8 5 FAIV-4 B
K1 LMH iR AR B, BT &ER0, MTSREFNARAKERR, LEEA%
76 M 4G9 AU GRS T AR R, 5RBEFNAREE B R R,
YU 3 PREPIRER 5 FAIV4 KA RR, fH 6C6 7l 6E10 R R LT .
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FNE 4 WEBRE hexon BEOBTEHENHEE LR

2.3.4 SRR
IR BT SR ERERGEMN LMH 400, 48h AR SR, WX 3

C
B 4-6 B4 BN FAdV-4 R FRBEH LMH A2 86 R KL
Fig.4-6 Reactivity of the mAbs with the FAdV-4 infected LMH cells and the uninfected LMH cells

REm TR REE.
2.4 S{LRE/KEVERE

was detected by IFA assay
¥E: a:4G9Y; b:6C6; c:6E10; d: A X IR

Note:a:4G9; b:6C6: c:6E10; d: positive control

BRI FER-RER B EX 4G9 A1 6E10 /NRBEK#BHTAIS ik, BEISLER

4G9 /KA 6E10 /K, iid Nanodrop 2000 {X 23 AW A 3.27 mg/mL M 11.55
mg/mL, 4B 1.5 mL 0 2 mL(ALE 4-1). iBit (A% ELISA SR AA{L AT BT
BRMABFTRA, XE5ALEBRKERE N X BdEERREQREREN
BN RO ERRERW, EHARBENEGELTERNE (B4-D.

*® 42 BIRBEKEHULHER

Table 4-2 Primary purification of ascites

fitk IR st

ELISA %t HOHE R ELISA ¥ rea kil #
4G9 10° 27.9 mg/mL 6.5 mL 107 3.67 mg/mL 1.5mL
6E10 104 29.0 mg/mL 7.5 mL 108 11.55 mg/mL 2.0mL
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Fig. 4-7 Primary purity effect of 4G9 and 6E10 ascites
1T 4G9 K S S WP AL RS 1.5 mL Hitk, &iHiESEH 5.505 mg,
TRBY, NEGHTH A, TIPIZEN 6E10 Fiid s 2mL, &itHilks
E923.1mg, EEEH protein G Kt — B aifbiith. B elution buffer ¥ U
3 10.8 mL Hifk, AN 12.5 mg/mL. AL RITE 4-8, A Raib 5k
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Fig. 4-8 Secondary purification effect of 6E10 ascites

3 ¥+ig

EJLER, HBRRH RSB HHS M IBH A H# &k T HE WL ik,
RITHEESHER, IEE FAdVV4 RBHEEPTRTHFETERR M FADVs
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BUEFE 4 WERHE hexon EARREFANHIESEE

2 — 115,130,131 SR, B BRI FAAVHI S FRBHLEI M AEE, N TEH
Hi¥F# IBH A HHS ZJf, TEREAARARAEEHFRECHMNEERIR
RREME. ZHHFARYE, FAdV-4hexon EN B REBRLENIE R L4
B % R N R R HE BB AR I 133

Hexon. penton F1 fiber & FAAV IS FELEMWED . BR hexon.
penton FI 4 435 & 4 2 ¥ H1LE A7 5, 18 hexon M penton FH H 7 FAdV KA H
MER St BA — F8EFH, T fiber £ A F FAAVs 1 B 7 F 845 F .
Bk, hexon B A AT K FAAV £ Wi A& B i & &8 132, Hexon EAA S
BRESTEREMN 60%, RET ZEMRAFRENRER KRR L E &K
B3 ZXBEEBTEH /DT 15%.Hexon AW E LA FT RH 20%~30%
MEAOHEBRAERSEEN, IEFETFREBXAEXE hexon, HERH
hexon EHAM A TEPIAEHA TEMHBRHAERMOS], REXT0LE 4 ¥ E
J& 9% 3 hexon & H B % B Hi ik MR 5 B A 20, 136],

AR 2 BB K FAAV-4TS R hexon E R B WA #H T EIHHl &
pCold I-hexon-1 & EAENRERERE PR, RUH & T 3 REBRED
W hexon BB IAK ARk, MIEEE ELISA HERH 3 SRETEHK
FERM SRR 1:256. 1:4096 F1 1:512 (4G9, 6C6 1 6E10); IFA Z5R %K
BiX 3 B iA T Ll 5 R B i) FAAV-4 R Z M E fEH ; Western-blot L& R K
WA S EARENMEAMEEN. RANH&IFALT 4G9 [ 6E10 Hi
R BEK, WIEEE ELISA BRI E M 1:107 A 1:108, H54 bk
MRAEBNELEEEESNRERNMAE, FB THEEEI FAAV K2 H
FHiE. X 3 RBETENANRIFZENEFILRERBTHAABRBEES
BEEMEERANEITLE.

4 KEPE

KFRBINEZT 3 A5 20 W hexon BT EIAAR M4 R, 4 3
fr4% N 4G9, 6C6 1 6E10. 4% AI#E ELISA FHREM 3 kR REH & LE
MM 4 B9 1:256. 1:4096 F1 1:512; IFA 55 Western-blot £ R R X 3 # i
AT EREE FAAV-4 REMAEER. XHRARMG&F4ET 4G9 M
6E10 HiEMI/NRIE A, HA&MA 1:107 F0 1:10%, HBIF /5L E L FAAV K12
W 7.
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ENELE

ENELE

1. NI HEE KRR R ERE—HILE 4 REIRHE, BiLY ¥ hexon £H
HERBEFATHRFTERBFHIEX, KW 100%—5, ES5MERDEK ONI Z57
B FIRRT hexon 2 [HHHTRIEH LA TR IS kS REEFRTHRA T F—4
Xo

2.4 5 B3R FAAV-4 IS BT EM MERBURMIRLS, RIZFTHRT LR HIE
LMH #fE E#R A, EEBSKER CEK A EAERXREER. R, BixFRL
1089TCIDso/ R A @ T AR O BR5 BRG: 21 HES SPF 18, RILALE R GG AE
WEJG 3~5 REBTER, HIREEIUR, #HEMEEL, BESEER, BRI 90%; m
ORBRRESBR AT, EERPEEEBGIMKER, BEKE.

3. RRINAL T S4iE K hexon-1 EAMENREER, kT 3 HRAERE S WL hexon
BB R Z AT R UK, > Bl 4745 9 4G9, 6C6 F1 6E10. 1X 3 PR PLIIEE 544K KT hexon
BELE FADV-4 B LMH IR B, BA RIFHFRE.
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