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SUMMARY
(FT8T)

Newcastle Disease Virus (NDV) causes lethal disease in poultry. Paramyxoviruses initiate
infection by attaching to cell surface receptors and fusing viral and cell membranes. Viral
attachment proteins, hemagglutinin—neuraminidase (HN), hemagglutinin  (HA), or
glycoprotein (G), bind receptors while fusion (F) proteins direct membrane fusion.NDV
infection is mediated by the hemagglutinin-neuraminidase (HN) protein which is
responsible for attachment to cellular receptors.

The present study was conducted to investigate the genetic profile of two prevalent avian
pathogens in Korea namely, Newcastle disease virus and Infectious bursal disease virus.
Two farms located in Yeongi-gun, Chungnam were selected for this study. The two
viruses were isolated from various organs (spleen, trachea, bursa of Fabricius) of deceased
chickens that showed clinical symptoms of Newcastle Disease or Infectious bursal disease
like swelling and congestion of the F bursa, facial edema, lacrimation, greenish yellow
diarrhea as well as pathological signs like airsacculitis, haemorrhages in the intestines and
so on. For analysis of NDV and IBDV, a 466 and 435 base pair fragments corresponding
to the HN and VP2 regions which are highly conserved among related strains of NDV
and IBDV, respectively, were amplified by RT-PCR and analyzed by sequencing.
Comparison of the VP2 region showed a 99.3% homology between the Korean IBDV
isolate and the BJ836-attenuated vaccine strain. In contrast, the HN region of the Korean
NDYV isolate only has an 83 to 84% homology with the vaccine strains.

We also developed an ELISA-based protocol using recombinant modified—-NDV HN
protein, composedof the HN antigenic site and conserved region. This protein was derived
from pET43-1a vector containing a 453 nucleotide fragment encoding the NDV HN (NDV
HN 6982 nt - 7344 nt, Genbank Accession number 3386504).Protein purification was
facilitated by His-Tag affinity chromatography and confirmed by western blot using
anti-HIS antibody and polyclonal IgG obtained from chicken serum vaccinated by NDV
LaSota strain.Finally, we successfully detected anti-NDV antibodies in field collected sera
from fowls with recent history of the disease using this new NDV ELISA protocol.

As the alternative trials of NDV vaccine development, we also used two intracellular
organisms, Lactobacillus casei and Salmonella typhimurium, as the transfer vector. We
expressed HN, F and N proteins of NDV and inoculated those recombinant bacteria
through oral route and tested their immune responses against NDV. Birds inoculated

produced antibodies against NDV.



CONTENTS
(|5 A

Chapter 1 Introduction

Chapter 2 Current Status on related areas

Chapter 3 Research Contents and Results

section 1 Characterization of NDV vaccine strains and wild type

strains and its comparison

section 2 Development new detection methods on NDV using

recombinant proteins

section 3 Development of oral vaccine for NDV

Chapter 4

Chapter 5

Chapter 6

Chapter 7

Accomplishment and contribution

Plan for the usage on results

Recently updated information from overseas

References



A7 LA o I

X}
o

Ao

o)
A

JE

L
o

A

9l
[e]

ASESICH

S

dAR T

goin g RAL

& 4ol
o] e o] m,

3
b

S

=

&t

H A
Paramyxoviridae©ll

1= =]
T

ol

(Velogenic)® F7t5  (Mesogenic),

5

s
=

slovt wago] 7%

3

N

(Lentogenic) 0. & FEHAt}t $v}alo) A

=13
=

3

el el S

] o]

1

A=

1513
=

Hlelshs A ®meola gtk 2000

_Lmo

4

2000

9 1w i 12

1]

el AAEE 90-100% 2

el

R
.

3

bt

5|

o
Ulo

xR

)

o))
~

Ko
ﬁo
<)

TH
ol

o
o

ﬂy!

K
1

——
o

el
_EH
o}

el

el

k!

=S

wo i, 4l Axjs} Aol

=
=

Al

.

- =
[s)

2 Eel thelel Bl whulsl We

5

2 &

—_
N

o
o
_EH
ol
o

<H

!

i
o

= 714, 4

g o2 ol A

5
pud

.

Fol 2-3d ol AL

ds

327} 7]

ol
o

K



z:gl_

do] Hol7]|&

g gdgol "o AY 4 HIE

Ll

o

K

Het= HEA 7

3

=% O
T =

o, oy 4

§l.

e~
nze)
o
|
N~
il
o
£)
o)

8

oy
_

‘A

AL
00

ol
i
4
)k

i

2-15

B

)

ARl S2elol A

=l

B

A el

7z}t

ol A

Al

W

|

el
Pl

el
3

Bl

P —
fi%e)

U odol} welsd] nrh e 4we

al

Foa AARA B TN B AAH £248 Do)

[Rin=s
= wild type strain 7] 72 A4 H]

—‘1:_:0
o vt

W R a7E Edgle] o]ofA

s

—_—
1o

T
M

%

—_
o

2}

Al s %

Al
=2

I strain¥} T

ul X
B 4

0] =
g

S

al

oo} ghv).

=
=

]
“

A

{ﬂ,

W Fake] AA AHL Qe W o

)

}o] o] 2 ELISA coating antigen®. & A}-&

alo

gozH A

2 71&F & cell lineo]l §17] wiiteol v SPF eggel

= 59
25 5840

o] e

Pl
=

7N
to] HlolgAS 7l mmn WAy

S

fi
T

7FA]

A]
2]
HE

T s
H =
= 70
Gl e
Ny
o £T
et iz
v il
< il
> Y
" B
Uy
[
B
-
w
o] yw
)
my
| dr
cy <]
- oy
0| <
oo =
@y
~ ol
oo
ol o
o
5 3
= Gl
g =
o
.m ﬂ“m_n_l
3 -
T
RO R
OB B

W

o

™

&3]

ol

o
=

A (pgsBCA)

o

rJ
s

°ol-&

SEXREE

1
.

A7 1

R
L

21714

So $EE 98 o5 m Ytk

)

MIGE R

S

ERRRe:

q0



0 210] A

= =9
T

Sl

A7)

g

Al E ol

298

Aol =

al

K
el

x
w

o
ﬁo
o

)

o))

toh el olew Wy

o

WA aReA ALt

A7} ool At

= 9Hol

doln

B

KeX
=

ol A A

A7} o] Fol 7 th

fu
L.

o
il

S 7HA 7]

A (antigenicity)<

2]

(lipopolysaccharide, LPS)o] %

ERSIS

3 (targeting signal) &

2 A

B3

ol }btetAl k=

2
E

;O.M

jans
il
>

o
)
il

Y
=
)

i)

B
)
L
=
)
J).

ox

|

’

—

22

()
=

)

A 7FA
°o]-&

P
T A

=
W, LamB, PhoE, OmpA

A A7 =

=
o

v 2

jas

o
~
)
2s
B

(lipoprotein), H]ghal A

bl 22

S

p=SeN
o =

= =
= =

4 At

Ko
=

2 %

ol

B8

AA oz Azt

1

}o]

S

te2 o At

S

Al 1A 8f of

of
Al
=2

A 7E T
Al 2 LamB Y PhoE

CRS

Ze e}

50-6071 o]/ ofmi=itom o] Folxl of ¢

b s A@e b sk oA

g

o
s

o]-&% 7

=
=

3ttt [Charbit et al.,

J. Immunol., 139: 1658-1664 (1987) ; Agterberg et al., Vaccine, 8 85-91 (1990)].

=3

Al o]
H H

o];_%

=
=

OmpA

OmpA *%

=
=

= H el ZHeb Y A (B-lactamase)



T3k FHZo] gyl FHdded AREE aESAd AT AEeY dwHER R
(Pseudomonas)s o] Wall&Al oA (Ice-nucleation protein, INP)S o] &3 & dd
A=At} [Jung et al, Nat. Biotechnol, 16: 576-560 (1998), Jung et al., Enzyme Microb.
Technol, 22(5): 348-354 (1998), Lee et al, Nat. Biotechnol, 18 645-648 (2000)]. “d(Jung)
T2 N-geh T wbEg7E aglu C-gdem FAdE g wuwlde] C-dyte] ik
a0l = (levansucrase)S, 18|31 T4 wHEFIko] AtAld N-Zo Og8]x C-Egdo=
TAH WaEA %““2194 C-Tdto] &2 E A E g o] Z(carboxymethylcellulase) S & &3}
AR =2 ggolsdrt.  ol(Lee) T2 IA N-Ed =
@y C-ddoz FAE ”J'—"J;_/‘o d o] Zhzhe] Wrte] BE (FY wlole 2~ W
C8g ztdufolg 29 Holcore) FYES AT Te Arde Eoly Ty2la
(Salmonella typhi Ty2la) #F¢] HH] L@AZ thg o] E5o] K3 MowA AHgEE F
9155 olagu).
A A d e )
—ggto] BEHAEE zhu AU

=
KR
piS =
oz AMELY AQ E= AEUY A

o
=
o

X
Z

THAY 2l I A FARE vk F AAGH ARl
Lppe N-Z©2 AMxeute] C-geh2 AXZY (peptidoglycan, PG)oll ZA3gs o] o] AMxE]
2wl d OmpA @I AZ2E AS A oRE Sudid s AxubA] ZEulete] 3w
e g 4= Qlt}[Francisco et al., Proc. Natl. Acad. Sci. USA, 489: 2713-2717 (1992)]. = t}
E AAGWHRl TraT+ AA@GHA o]}t 545 o] &3ato] EHg|euto]e]2=e] C3 o9&
I 2 JEol=E xWEd sted AR H ST [Felici et al, J. Mol. Biol, 2220 301-310
(1991)1. T opzx AT Ulee wEAA @ AEY FRE Adddd

(Peptidoglycan—associated lipoprotein, PAL)%E A 2% d-Ae] THUFH| A% AT [Fuchs
et al., Bio/Technology, 9: 1369-1372(1991)]. ©¢] A% PALS C-2oe A xud JdAx
N-2he A z3 ghdo] Aol gt Aol mol wa 5o}

2}

AxQuts Foets wHEWAE AT ARA oj&d F gloy adgA M A
G- ERgge] dhdEo] QX ggow WHl FH|dhw gl Aok 11 5o #H] 7| el #
odelt g EAlstel AE9Tt EHE Fn AT dE So 2 AeH(Klebsiella)
£&0] ZEolA(pullulanase)= A AWM AT 7o N-ZLeto] AR X gE o] A Ee|ulo
FArE o] Qlthrt ¢hdE] A widd Fow #HlEnh ZYA(Kornacker) o] EFE oAl
of N-=d TS o] &3ete] HEletetH A E AxX xHe] TFAZ oY HdE 5 TFobA -
B e Al SRS A L Al AlE FRe] FEREHAUTIE AE g ToR fFEHE o
ol AATh T3 o] 5 o] 83t AEE FZH(periplasmic space) @ E < &7 E A3lE}

Al (alkaline phosphatase)& HAAIZl ¢, o8 M E fleir = Aolx 1470 o]4te] @4



o] FHFrmr AHHow FW PLHAHA &Utt [Kornacker et al, Mol. Microl, 4:
1101-1109 (1990)].
Eﬁ"ﬂ SHIAAE 2k e B mAE ol Alg ol (Neisseria) 2] IgA Z=H o}A

rr
O _I

= %%ﬂ ATH |Ze] o] mdate] X HHo] E&F3 ZRHoAlE A2l Jh
Bl o) Ax wjgor REulgAch Zeb9A (Klauser) 5& o] IgA Z2HolA] B-
S o] g3sto] ¢F 12kDaol ZdHz 4 B 4A99E Ao m Ax FHol HAAZT
[Klauser et al., EMBO J., 9:1991-1999 (1990)]. &} E4¥|34 F A2 F7HA ot
A o] M3 (protein folding)el & ool Eu&= oAt}

fo

ME

)

olefol = 2 EAd Mt A9 AE W EASte] xW Hdd $&F F A AE7
o 2= H R (Flagella), 28 (Pili) 2 % X8 oHFimbriae) o] <l HEO 4 A9l
ARG (Flagellin)S o]-&3te] Felel 54 BAWE9 BE hdd wlold =2 5H #u%
Hefo]l =7k b Aoz wdwdon o5 1o digh FA et A wkEsAth [Newton

et al., Science, 244: 70-72 (1989)]. AM=E Zwo] AAH A7 FBgole] FAGM
d(fimbrilin)& ©o]-&3to] <ol fetol=o] WS Al A3} 22 feto]=9] A4
Aoz HdHAY [Hedegaard et al.,Gene, 85: 115-124 (1989)].

Aok e g Al xadw e ofgk 1H IE AL el Ty Al x|
Gl ds o] &g ¥ Bdo] FHte] AEHQTE [Samuelson et al, J. Bacteriol, 177:
1470-1476 (1995)]. ©] 5= Axlzts F34F 5 e SHAS s Alxde] B35 &%
wily wAE daw ‘3}‘4 AAE 28t 27T~ (Staphylococcus hyicus) 3o 2 3A=
FH A TR AFEStaL, ~ElE 2 A2 of9-d$-2(Staphylococcus aureus) 219 ZZHQIA
2 7 B2 2 E ALgsle] 807) ofm|xAto® o] Fojx Zete o} &9l (malaria blood stage

antigen)?} ZEFIEAFT A G@WAG o 45w B duids aapor addd At

A

ol ol Alstel Alxelwt GMlA S o] gste] ojefdids Ax wd TEAT]
A= At Alxzejet gy YA s FA FEA M2 ddste] gddud
of A HEF fEsta, o]l tASHA AXEUTE FIste] AlEe el FFE o] A
HEE sfof o ol M= v B e2dS e AlxeY ddEs AA s
F e wAR ARgEoF & Aotk WA Alxuts T3 & e BHIAEE S
A, A4 AEZeute] kA FaA"E BALTIE S A, AA AE ZWe oo s wdd
A, A g e Av)e] #AGle] ke wddE A AW 9o 2UE BT WEA
715 2UTd BAE obA7MA ANEE A g FElela A= BV FFY dAHe B
b= otk
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proteing Tt 9y = WS ket s
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pYA292 vectorgl:x  w]=9 Washington UniversityollAd 7j&=o] E%E  Salmonella
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typhimurium H683¢l ™3 23 vectorelt). o= ¢ EW3] design® vector2A host
strain¢! Salmonella typhimurium 683 cellel Al E9o]Z © & replication o] @ 2SS & s}
=2 wEoX  vectoro|th. T3 host strain®l  Salmonella typhimurium 683 cell&
diaminopimelic acid (DAP) muntant strain®. =, ©] diaminopimelic acid (DAP)+= Gram <4

=
7o AEHS YAslE= F23 peptidoglycan® dEo 2 4#x Ath. o] mutant straine

v ko]l HF=o] diaminopimelic acid (DAP)S I 4% QF3lx gormz vjoke Hb:o]
o] diaminopimelic acid (DAP)E X7}ste] #f<d 3} g}t olg@A FAE Aol IddH
Salmonella typhimurium H683<S SPF chicken®l] A7 Fogto @ o]&5o] w&sl= A9

Folut 54& v HAsEA T
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H 3% A7 g & 2

2 F7/<EH (Newcastle disease, ND) ¥ Paramyxoviridaeo] Rubulavirus Z(genus)?

avian paramyxovirus type I (APMV-I) serotype?] oz @As= ZAWoz A|1F HA

AT FAFAAFTAN A List & Aol K3 ol FALRE Feviel
GA arelel el 3 o) Aele dhi FALT A WA ATTAA B 5 Fo dFow
D g e Y

T3l o] Newcastle disease virust TS paramyxovirus®} w272 NDV+E  15kb9]
negative, single stranded RNAZ T A o] 7FA] %9 nucleocapsid® E&H3lt},

negative single stranded RNAE Al 7FX]  F2  protein® BAFHT, o7]o=
nucleocapsid(NP), phosphoprotein(P), RNA-dependent RNA polymerase (L)°] it} NP
protein® RNA Ao oA 23 984S w3 non-viral RNAO 93 FEH3
encapsidationg WalslE  chaperonel. 249 % Frh o]9e & proteinol &
matrix(M), fusion(F), haemagglutinin-neuraminidase(HN)7} 91, HN¥} F glycoproteine
lolg 29 ZAA ¥ WA oA Fasty o] F 7FA proteine EF protective
immunity & %=},

H23 9o FaE3 399 B9 avian paramyxoviruses(PMV-1"PMV-9)7} ¢low NDV
7} prototypeel™ PMV-1/NDVeti A gt si4bS X3 NDV 2AME iR thedstAl
Yeldt}. avian paramyxoviruses= THE paramyxoviruses®t 7 ol g 7FA] A EEH &g
2 EAS THI) Y92 o2 NDVE human parainfluenza virus type 13 7F4A #A S
olgitt. AF H|E7]olA 83 avian paramyxovirus type 13 NDVA}old] =& wxl wk-g
Aol Bzt 13y o]H ufo]g] AEL hemagglutination—inhibition titersel] ¢]3lo] 7Hd o]
7}s sttt

192639 Java, Indonesia, Newcastle-upon—-Tyne, Englandol A #1322 Newcastle disease
o] Aol B HAoW olAl= HA MAHoE vdd hoste] Mol FF HAUG FAA
Hhol g == A lolut Fdell ola] HATtEth HollA EElE AJAATE ofr|gh FAdel uwhbA

ok

Al 7FA] pathotypel. = #-F ¥t} Lentogenic pathotype< adult birdel4 AW Lo 7|x &
o yddol gle Aoz AAZY. F AR HAdA S Ad violgae 57 AW S

oF7]sh= A S 2 A, mesogeniceol gt 3, 1] XALES YERY = Blo] 2]~ velogenic©] 2
3k}, velogenic virus® neurotropic & viscerotropic form< A MAF o E H I Fo] gt}
viscerotropic velogenic virus® YFAN =Y AEE E nFo AyEdoen 197099 %
7l T A Yol A AW it F8 AJAA AT

NDVel #ezxeas oz polyclonal NDV-specific antisera® ©]-§3F hemagglutination

inhibition®] Y} enzyme-linked immunosorbent assayS X3&3%th. NDV straing 7ZE3H7] ¢
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a4 oligonucleotide probe®t RNA fingerprinting analysis® o] 2~0]7]| % 3&}A| 9t A FEo] v
t}. pathotype=< dld37] $18lA HE embryonated eggoll NDVE FE35}9] embryo’} #H A}
3717k AeEle H AIFE A v A& viscerotropic velogenic NDVE  neurotropic
velogenic form¥} T&3}7] 913l intracloacal inoculation pathogenicity test’} 291t} L3
¥4 NDVE= trypsin® H7F glol® thi-&9 =79 EF7FY celldlAd F4sts s92
#EE Y. =5 NDV7ZF chicken embryo kidney celldl A 52]38}A] 9t lentogenic forme Z+F
o] A folAEL L-FF9 cell typedl A F2187] el E trypsing T LE 3o},

NDV #H Y42 fusion protein cleavage site®] amino acid sequence®}, Z+7] ThE pathotype
9] fusion proteinoll Eo]% <l M XA protease?] T Hol 93] A E ) lentogenic NDVE
mesogenic NDVU velogenic NDVol| H|3}¢] fusion protein cleavage sitetoll basic amino
acid?t AA drt. sk NDV strain® fusion protein gene sequence® ZZ3&}7] 93|
RT-PCRWH o] 2:o]x|qt =23 F22} 2HES restriction enzyme 23 % agarose gel
electrophoresis & #2413 A3l= 3ol A}

fl o

Newcastle Disease®= 4% , 229 AYLAHS A chickens, turkeys, & Y& Z7/F9
H o] respiratory disease, neurological disease, enteritis, hemorrhagic lesions &3 o2 3}
H FE =S AAMES Bt Ay AEE 90%9 AAES Kol wi$ XAl x|

A EAdAA HE7A sttt =Yl Ao} Djakartaoll Al Kraneveld7b 502 4 o).
Egland Newcastle-on-Tyne®] chicken flockollA ol AHo|x Heo] o]Eo] H#=Art
1940 @ o] Newcastle Disease™= WA A o2 <1 o] HIT} chicken, turkeys, guinea fowl,
ducks, geese, pigeons, doves, pheasants, partridges, 1 2J¢f] W& ofAl xHFEo] ZHEA o]
Atk W 2= AFFA AYdS doT|7|e g

NDV+E= tAl7EA o] S e & # 3k o] 7]dl+= viscerotropic velogenic, neurotropic velogenic,
mesogenic, lentogenic, asymptomatic®] . T. viscerotropic velogenic form-< viscerotropic
velogenic  Newecastle disease (VVND)virusol 23t Doyle’s form© %2 YEAT}h Beach's
form< avian pneumoencephalitis 2} % %3], neurotropic velogenic strainol] 2]3}o] A
3t} velogenicd ol AL fFRAHa AFAe death’t &Y. FAo=RE dAA 3
depression, dyspnea, progressive prostration®] ¢l th. diarrhea®} dehydration©] A5 H oA
o FHo EFE A HoAZ o] e XARE2 100%°] ©] &t} Mesogenic form-

Beaudette’'s formeld&ti1%x Ll o™ dyspnea?t coughE Fwrst 557 7449 wE du
7F 5 Ao, o]Fo AAHFTAol yERHTE XAFE2 50%° ol&

21}, Lentogenic form<
Hitchner’'s forme|#tii®= dEFon, AAEL FAT wF v AZASA glo] 2kl 357
578 Yebdth Asymptomatic formo] 22 kel A B zIT)

EE A"l #gdel e, ofd AAZE volE ARG o AzeA dF devh
7] SR AAEtH FF AAE Huet A5V s 471492 st
AAE o|t}, Ao AL Ao r}olot WA, strain®] WUA, 7t
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I w}a}/\i etk A% 92 AT F Afole] ARl Q= o Wolgd e 57
B 49 diarrhea’t HwEth 92 w2A HAM, gasping©]
%ﬂr/} WO oo A, AAZAE TEI] Z4 w3

3 wln] =44 . =
E}FJ T ohq“ﬂ% & F glen S’er}/ﬂ]i 9 At ‘:]'

staggering, tortlcolhs, opisthotonos, posterior propulsion® 72 ataxia’} Ut} o] wiol

2 oFd AA Sl Asizlth. AAbgo] dds] mow, ool 7|7 glAl
A Aol A ZAFES F 907100%2A] ol Wolg ek /\1—1:13] #A}&}t}h. mesogenic form
g AZgk FAo] Holw AbghAlel A FebAQl o] s e, HEad G AT
Bolxin, By Fo ¥E 45 BV FobW, dstal B3I shells AWtk
lentogenic formell A £ 4 d& FAT W= o] F A #Aao)H, A Eo] 3EH &
478F7F A hof ol HEE Fobd o Ark o turkeyol A& AW -2 AlZFstH, 50%9] A
AbE S Bl

NDVE A& At (pasteurization) ¥ ultraviolet lightol] ¢8te] stz A}, 7+
phosphorus pentoxideZ} A+ FFAE|A AZREH, WA IA 2
AFE ol Aot 7dE F3lero] allantoic-amniotic fluidE %3k 32olut -70
s AEHEZ 2 49 2 od s HYAdS Wk 19589 Boydel Hanso
F529 soiloll Al o] wpolgj o] AEH i ATt el Fitol
olixaE s¢AE AFAHS YeERWAY. NDVE formalinA 2]t} 60T oA 3083t

] st o

NDVE Fstghel A gA v o Aol stvie gle vlold 25 E¢ste F
chorioallantoic membranes &3dte] HF3lH, 276Ywtol] vlolg =7 embryos =<IT}.
H2ae HE T 39 o]F o FL& embryot}t oY FL2 embryoE E9SIE eggolA HF
°] chorioallantois-+tol #Fil EFH g Fato] HRIt wujg §X gue BFs wrh o
g 3 FEHI, embryor FHol HolW, 53] @i thelrl At W F99 3FE=
F9S Holy, ke BHE FHEO Quh NDVE thddt 72 AX wEdA cytopathic
effect® Witk 22 cell lineolAr] 1 &3 dAvj@doznt el AZAU A9 ohal A
E7F widEC A et = sk, A AAZE BEek iy B P A7 Bt AE g E
& ulolgj 2o WEo] gAY QS wo wAAHoR FA¥ 1 xF cytopathic effectE e
S TAT A, AxE tE A A" bt

o,
o
2

o

o hu
>,
_]N
_O‘L
Q2

ok e
[o
o

o d
=2
L_VE
=,
_>L

4
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O
-

o rlr rlo 4N
o
g
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A

rlo o ROAr

p

L
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o2
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1o,
ko]
=
T
g

L
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2
o
10,

=
¥ o
v
o

éi

WA ¢E=t) interferon©] persistent infection

o]} z~of A &g}

NDV+ A3 HFoly 371 & w24 dapdct. Holgle 1 H3gozieE
7z [e}

= 2 ALY HE 9lste] 7t sl viely A& Hupsith, Aol Qe d
H ErEoy HE JMF A BHE A8 £ 9, 29" Eoly 29% feed bags
9} feed containerg FIMAE HS Attt g4 29 E dEo] ¥ &2 wloly~E x¥he
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Aolth. vt psittacidaed}oll &t W HHE FSA AE A e AMRE 29
Al71E ok HIE7|Z2HE o|FoyX| 7= 3dhr} 1983\ 19841 ol Great Britainoll 4= avian
paramyxovirus 19 #Zg®d B]E7]d 23 ND Au7} 19722 caset} Bl HAu} wlolg] 2=

AT 7 49e del ged A 2R A9AT 271 FH0l AP EFN RGN <

velogenic¥} o] HHUAdo] = <
HHel Ay wxe Hee o
Wty s8ld e FdE 8, 7139 fluidyd mucus® 7 o]t} velogenicd ol A
petechial hemorrhage, ™ &%+ wm]@o] proventriculus, cloaca, gizzard &2 duto] el
H o] Fuisa, th& 7] 849 4 vk AbAlA ovumel 21As A FEe &
Ay A g Fdo] HupEoh Al SAe] yelhdoid, v eksk encephalitis®] & w4 A
7ol B 4 9t

NDVelAq 3E3s 7l 2 d F<F Agdol v}, hemagglutination-inhibiting &
serum-neutralizing antibody”} W&ol QojA] Aol = W Fot AEE 4 o} A
7F glol= WA wlol & wmEe AU & vk AlE wiAg B ool et Ao W ®
B #ogty ELFFAA A 4L EHA gAY #A . NDVE F43 F
serum-neutralizing(SN), hemagglutination—-inhibition(HI), precipitating(P)antibody 2] A4
F-3t8ko] total serum protein®] “FEo] Hojzlth SN, HI, P antibody© IgM¥} IgGollA B+
AT serum [gM2 vholg] 2~ HE & A F Fdo YEU, Zastdvr ojak W
2 JE FHel oAl i dsetth. E24 8 5 A Y mesogenicdt strain®] NDVell g host
g G 711 ARl Ao WY AgE AolA EF AFHATE g AN A=
mesogenic NDVol|  A&sx|vt  T-celle] Z¥"E ANMes T o FAFAlol Ut

agammaglobulinemic bird= =2 744 o] Slth

—_

B ATAES $4 A4 Sk Agdm QE /1B wel U FAYE AAsug
$H AA ASHT P A2ES A BHFIA msth 4 FA FFAN @A A
$531 Qe AT, Axdol WAT B FRG T2 B wale] Ausle]l AEHT 9%
% WISA, FEF W BuE By A4 ANw dE WA G el BAE 9
AL @ubE dob mad stk olF sl AA AR Qe WA strain? wild typeel
WD gt tpe S FAAE Folde A Pasl wux sk ol Sls the
e d7e Agsa
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1 @4 FustelA 2¥sa = wille Blold &9

FAAY EAF Z 7]E9 WA strainF ] B AL

7}. sample processing

skl 600mFe] o] #HAZE dojd o T 7 XOoEFE AEF AAE gwdn T

A7IF dejwel $1A5ta = A TS 420005 TR S V123 dew 3kl 600

T Az HAF dFY A A&H ez HoHY A sHANAE 104H 9 HelA IBD

Aol FAHEA, MES ety 2F el v WE A AFA AEAY IBD HE &
Sl 5

=3
ol mojith & & sdo= T
= al

oS 80000 FEE 7|23 AL, aFo L} 2 Bz
AL A F34S Fd TU 2 AH3 5 58, $3¢, 728 9959 IBDZ i H = FAo]
Rom, g TR A, A9 Fo =9 A, dHFY T, vE, IS AA 59
NDZ FAHH = S5 RoAHY. 7} 5o Al spleen, trachea, F'dS A3 3 2™ conical
tubeo] 72 AEZS Yo 117019 tube® ¥FE ¥ Minimun Essential Medium(MEM)S cell

culture medium2.2 &t 10ml AEE Yol & H, B¢ 45" 7M1¥=2 7S nAsA =

g2tk 6000rpm o2 10++7F YA 39 RNA extractions ¢$ &H & whxit),

1}. RNA extraction

sample processingdt oA wpo]lzl 2~ RNAE F&E35)+=
Spin Protocol(QIAGEN, France)& o]&3lt}l. &H|3 A
AVL/carrier bufferol] HAEo] o™ A& 7sjA o
2lth. = E centrifugatione A 2o A3 gt}

1.5ml microcentrifuge tube®l carrier RNAE ¥3%3t= AVL buffer® 5605 4] 3
%, sample 140405 AVL/carrier RNA7ZF E0]9le fFHo| ¥Yil 15%53 vortexingdtol 4]
FAT AolE FE QrellA mpolela dAe lysis7h & T AEE 102 E<F 15725C 9]
Ao A wjokslgdth. 1.5ml microcentrifuge tubeE -2 Al 7Fs<l dA Hadle] B4 <ko
2R %S AANFAL +E 967100%9] ethanols 560u0% AFel 74sk 5 15% <
vortexing$t %, ©hAl F4<te] EWES AASHY] 8 #AA A SFHTh 1.5ml tubet
o] 894 630uE QIAamp spin columnol] #-83}3 6000xgol A 183 A& s 5 of 3
S g2 columng MEF 2ml collection tubed] &7]& FAS F ¥ wrE3ch 500109
AWI1 bufferZ columnol] 7}k % 6000xg® 187F AAET 3 3, MEL collection tube©l
columne %7]al oFAS HHG 50009 AW2 bufferE columnol 7FgF 5 14000rpmel] A

1% 5o ARt 2L 2mle collection tube®] columng =71 %, 13000rpme. & 13+

o g2 QIAamp Viral RNA Mini
Z2 15720TCoA #3& 2H T,
F H, AE A A A A AEF

=0
> =

9
g
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A4 E7 . 1.5ml microcentrifuge tubeo] columne %7]3. AVE buffer 60ulS 7}3F
B Fok Ao w3 AL 6000xgE 1% FoF YT sFAk

I
—_

t}. Reverse Transcription-PCR (RT-PCR)

ONE-STEP RT-PCR PreMix kit(iNtRON, Korea)& Ab&3tol 483ttt 72 ONE-STEP
RT-PCR PreMix kitoll+= single stranded cDNAE $Alsla PCRS 3357 8 23 =
E AE =  AMV Reverse transcriptase, RT-PCR buffer(10x), dNTPs, Tag DNA
polymerase, stabilizing bufferE X33l At &8k PCR tubertt} 8l 2] ONE-STEP
RT-PCR PreMixZE Euisl3dtt. RNA template 309} forward primer, reverse primer ZF 24l
=2 PCR tubeel #7899t} reverse transcription ¥+ 2 AA ¥ ¢cDNAZ 7}FA 1 PCR y+
T= ki 134 Gumboro-VP2  gene?] forward  primerZ & 5’
-TACACCATAACTGCAGCCGATGATTAC-3 " & Aow, reverse primerZ+ 57

-TGTGACGGGACGGAGGGCCCCTGGATAGTT-3 " & A}&3}At}.
NDVE A 3)7) % 3k primer & & ND-HN forward primer & A 57
-GGATCCACCCCCCACACAGTCACACTCA-3 " £, reverse primer =+ 57

~-AAGCTTGGTACCCTAGGTCTTATTGGTCTTGACCACTTT-3 ~ & AH&-st Ao Z}
sampleol| A viral RNAZS 7+x|3l7] 98] F4, spleen®] S99+ tubeol+= Gumboro-VP2
genes A&7l Y3t forward primer®} reverse primerE #8331 trachea’} &9+ tube
o= ND-HN genes #AZ3l7] Y3 forward primere} reverse primers % -£30t}. total
volumes 20ulZ 9rF7] 98] =[S 5SS H71ed. 2 He pipettingS 349
mixture’} # 4lo]=F 3Fth. PCR machineS AH&3le] 45TolA 358 59 reverse
transcription WFgo] dojuyrE 3 TS 94ToA 15% Fot WA A A, RNA : cDNA
hybrid®] denaturation®] LoJUEE sttt 94Co| A 50%(denaturation), 54ColA 50%
(primer annealing), 72ColA4 50%(primer extension)% ¢t WH&-3slE dw o] A4S 403 WhE
stlod, wxao g 72CoA 587F HkSAlZ T PCR product= 1% ethidium bromide
agarose gelS o] &3lo] A7] %359 3l image analyzer® =314t}
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The amplified RT-PCR products of the viral genes of IBDV and NDV (M; 100 bp plus
DNA ladder, lane 1; VP2 (435bp) of IBDV, lane 2; HN (470bp) of NDV, lane 3; HN
(470bp) of NDV)

2. Insert DNA ¢} Vector

PCR products= PCRquick-spinTM PCR Product Purification kit(iNtRON, Korea)E A}-8 3¢
purificatind} %1 t}. 1.5ml Microcentrifuge tube$te]l E°Jd+= PCR product 20t binding
buffer 500E FH7bete] & 4ojF H, 1# &t Aol wdsidnt wdd AES 2ml
collection tube®] A4d] ¥ columnol % &3tir 13000rpmoll A 18 F<F 94 29l
collection tubed] Z#F ofxANS Wi, thA] columng collection tubeol] &Z Th 750102
washing bufferZ columnol 2 €31 13000rpmoll A 18 o dAEE 3t oades v
H, BAl 22 collection tubedl columnes A $ 13000rpmozZ 1% & 94 #8354
spin membranes ZAZA AT columng W HE centrifuge tubeo] %713, 50 HEH S FH
TE AE&ste 18 < BAEAt 1ol A ¥, 13000rpme 2 13 &<t 44 EEaAd
=3

Insert DNAZE ligationd}”7] €3 vectorZ=4 pGEM-T Easy Vector(Promega, US.A.)E
EcoR V& A& &) 3’ terminal thymidineS oA wE=Sith
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v}, Ligation

pGEMT-Easy Vector System I-& A}&3teo] F337]|2 3JAt. pGEM-T Easy
Vector(50ng/ul), Control Insert DNA(4ng/ut), T4 DNA ligase, 2xRapid Ligation Buffer=®
TA® pGEMT-Easy Vector System 19| protocols ©] &3+t pGEMT-Easy Vector}t
Control Insert DNA7} S0 tubeE #HS AlHEeF Y941 &2 38t 2xRapid Ligation Buffer
= AE37] Aol vortexing #FQATE 2xRapid Ligation Buffert T4 DNA ligase 5,
pGEM-T Easy Vector 1u¢, PCR product 2u¢, T4 DNA ligase (3 Weiss units/gl) 1pl, B
ST 107 A1 AS pipetting o2 BESES 4ol g A B Ao wjgEtA

.

v}, Transformation

LB/ampicillin/IPTG/X-Gal plate® ©]&3}4 transformation®}d& 33712 s}
ligation mixtureE® X &3l= tubeE YA ET ST 2% S 2o 1.5ml microcentrifuge tube®l
A iceo B BaFo] Tt JMS83 competent cell 5005 ligation mixture’} 0] tube
of Yol &rigte g 7tgA JA HolE H icedl A 208 b wkSA L HES A7l tubeE
42Tl A 90% &< heatshocks 7hll= F ©hA] iceoll Al 5iE3F £T.
900u02] LB brothE Zt tubeo] Wold H 37ColA 908 FoF 7FstA muksto] wj ksl
1200rpmell Al 102 &< A4 ste] F5 A4S dojulal &2 20008 LB broth= A
3l 100p09HS LB/ampicillin/IPTG/X-Gal plateo] A& oz =wW3dla 37CoA 355 5
ot wjokalitt. zt platevttl insert DNAZF 419 white colony 5715 A8 &100u0/mle]

ampicilling ¥ 33l LB brotholl 3 %3kit}.

A}. plasmid DNA #+&
DNA-spinTM plasmid DNA purification kit(iNtRON, Korea)E A&3dto] DNAS F%319
ot A HES HE3 ampicillin(100p/ml)e] *£3¥ LB broth tubeE 37ColA w5t

A wFssieh. 1.5ml effendorf tubedl ¥iFed 1.5mls & 713, 13000rpmell Al 30% &<k <
AR & Azde W, IAAES Y BBE resuspension buffer 250ul0] F-HA1A
AHAEo] YA FEE vortexingal| FATE o 7] 2509 lysis bufferE H7bsta @ #Hvk
tubes FH o)A Hg7A HoldE FHol| 350409 neutralization buffer® H7}8le] A e
Wgos R AoFAh 13000rpm o2 4T A 108 &<k U4 st 94 22
To] AZ=HNE F=8]3 columne] =744 13000rpmel A 60% E<oF PAE s collection
tubeol Z#A oA B A columneSs S collection tubeo] ATE 500109

washing buffer AZ columnol 2 €3 13000rpmoll Al 60% E<¢F A ET 3 5 oJ3ds
el HA] column$ collection tubedl IAAIZA T 750409 washing buffer BE 483}

_21_



13000rpmell Al 60% &<t fAEE et oS WY o 1% 5 Tl 13000rpmell Al
Al &2 dlo] spin membraned HAZAZ Y. columng Wi 1.5ml effendorf tubeol] AF3k &
Ayt SR 45ulE ALt 13 sk HAgk & 13000rpmell A 1 w9 dAlEE st
insert’} A= Aoz A HE plasmidi= EcoRI (NEB, USA)S 2 A8 3te] 1% agarose
gelol ZojA insert®] FFE eIt F2Y ¥ Ao] A3 HLE F=FuSS Sl

ampicillin®] 3 7Fg LB brothol &4 5ot thA] v &ksich.

o

= WS

aTL kg
TAET b

The cleavage patterns of cloned pGEM-T Easy/VP2 and pGEM-T Easy/HN by EcoR I
restriction enzyme. The inserted DNA genes of NDV and IBDV were evident at 470bp
and 435bp, respectively.  (M; 100bp plus DNA ladder, lane 1, VP2 of IBDV, lane 2; VP2
of IBDV | lane 3; HN of NDV, lane 4, HN of NDV, lane 5; HN of NDV, lane 6; HN of
NDV)

o}. Nucleotide sequencing and analysis

A71qE BA& ABI PRISM 3700 DNA analyzer(Perkin Elmer Cetus Co., U.S.A)E o] &
3}o] Bigdye terminator cycle sequencing ready reaction kit && A Al&}3it). ddNTP
o FFEHASE EAsE HA SR sequencing reactionS 96T A 10%, 50CoNA 5%, 60C
ol A 4% &<t WEES 25 cycle WHESlS] Al o™ sequencing reaction  cleanup
kit(cat No.LSKS09624)Z o]&3lo] sequencingit3o] #Hodslx] e IFJEA7 EA4H
dANTPE AlASFAT} genome W HFE 42  phredphrap & BLAST softwareE ©]
|3t A8 AT} sequencex clustal W method® wjdatadtt AEdagsrzol Raje
neighbour—joining methodel ¢J3te] St on, 2 HHE TreeView 155 E&iA o]
FojHeh 48 98] GenBanke] #7 HRE o] &3]
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Z+. RT-PCReol| &gt £8 Hiolg|29 {FAA A AE AT
#HAL 1o 2 IBD9 ND7F Al E = MEES 77 IBD-VP2 primer$t ND-HN primerE

o] &3}lo] RT-PCRS Al &3t t}. PCR productE 1.0% agarose gelol AojAd H7]95S A
35 A3} IBD, NDo %A AZo|A 500bpe] Eo]& el wiert #&Edet 11749 MESE =
oA A FFNA FALS SellA ] d Fid sampleg! 1¥WolA IBD ¥Aw-&o] sk, B 5
Foll A HAFSE Holl A H]3k trachea sample?] 8HI} 1104 NDV %A wHSo] vpghr), wk
AAL, B

A
H, Azl E2lg 2709 trachea$t 2709 spleendl A= violel~E #8]E
A gk 2719 Fdat 2719 spleenoll A= wiolel =5 FEahA] L dTh

z}. IBD-VP2 gened®} ND-HN gene? =24

IBD-VP2(F) ¢} IBD-VP2(R) primer, ND-HN(F)2} ND-HN(R) primerE ©]-&3}9
RT-PCRZ =Z3¥ H4dxZ= PCR quick-spinTM PCR Product Purification kit(iNtRON,
Korea)Z2 ©] &3} &3 %o pGEM-T Easy Vector System (Promega, U.S.A.)< plasmid
vector® 3} ligationS Al8slgth o]EA wEo1Z plasmidE JM83 competent celloll
transformation?d % ampicillin®] #7}¥ LB agare] 238493 Act. 28 AgwE Jzhe
ampicilline] #7F¥ LB brothol] w%3dt thg miniprepl 2 plasmid DNAS F&3t1 t}hA]
EcoR1I 22 A Esle] 1% agarose gelol A7] &3+ 733} 500bp9] 5El3%F insert DNA band
¢} 3.1kb¢] pGEM-T Easy Vector DNA bandZ <18 4 ¢t}

7}. sequencing analysis

IBD-VP2 primer2} NDV-HN primer®Z 333 5% genome ¥
phredphrap & BLAST softwares ©o|&3to] Aldsd, AT
neighbour-joining methods ©] &3}t o] A3E EURE 3lof ol 2
=0 & strain? o] FAME S Hlasklar, Bl do] dwi %
Atk Asgeld & 3 e Felld Eed IBD viruse @71 ES 43
BJ836-attenuated vaccine strain¥+= 99.3%° AEAS YEUHASHW, very virulent(vv)
phenotyped] &3t= Ao ® 4#] A India strain, kal2001-Egypt strain® % 99.3% 9] A=A &
Bt ®3F china strain, Tri-Bio strain®+= Z2F 99.1%, 99.3%¢ A5A4<S Hetyith B
T B8 8W tracheadl Al #23 NDVi $-2lueeA WAF2 ALE3ta 9l B,
Lasota, VGGA strain®} 27 85.3%, 85% , 84.6%2 A&5AHS e w32 119 tracheadl A
Eelgh wpolgj=9k= 98.8%° e AdE EAh olffdl: Ttaly00, JS-3-98-Go, Russiadl,
Taiwan95, US72, ZJ1-China strain®+= 242} 91.0%, 98.2%, 859%, 94.1%, 90.1%, 97.7%<] 7%
TS At Bede 119 tracheaol Al ¥ wiolg~= S-glvhet w152l Bl, Lasota,
VGGA strain® Z+ZF 84.6%, 84.1%, 83.9%% AeAS  Italy00, JS-3-98-Go, Russia9l,
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Taiwan95, US72, Z]J1-China strain¥+= 27} 90.5%, 97.5% , 85.3%, 93.4% ,89.9%, 97.0%°]
derde e

Table 1. percent similarity (NDV)

1 2 3 4 5 6 7 8 9 10 11
1 988 | 853 | 85.0 | 84.6 | 910 | 982 | 8.9 | 941 | 90.1 | 97.7 1
2 0.9 846 | 841 | 839 | 905 | 975 | 853 | 934 | 899 | 97.0 2
3 155 | 16.2 979 | 988 | 856 | 846 | 834 | 87.1 | 87.3 | 84.6 3
4 155 | 165 | 1.9 975 | 856 | 841 | 834 | 86.1 | 864 | 84.1 4
5 164 | 171 | 1.2 2.6 849 | 839 | 829 | 864 | 86.6 | 83.9 5
6 9.6 9.6 151 | 15.0 | 159 90.7 | 89.8 | 925 | 934 | 914 6
7 19 24 161 | 164 | 170 | 96 8.6 | 946 | 904 | 99.1 7
8 13.0 | 130 | 153 | 153 | 16.2 | 88 11.8 88.9 | 896 | 869 8
9 6.2 6.7 134 | 140 | 143 | 79 5.7 9.2 929 | 948 9
10 10.3 | 103 | 140 | 146 | 149 | 7.0 9.8 84 7.3 906 | 10
11 2.4 2.8 161 | 164 | 170 | 88 09 115 | 54 95 11
1 2 3 4 5 6 7 8 9 10 11

D8.SEQ

@11.SEQ

@B1-HN.seq

@Lasota~HN.seq

B®VGGA.SEQ

®Italy00.SEQ

@JS-3-98-Go.SEQ

®Russia9l.SEQ

©@Taiwan95.SEQ

(OUS72.SEQ

ZJ1-China.SEQ

_24_



Table 2. percent similarity (IBDV)

1 2 3 4 5 6
1 993 (9911993993 993 | 1
2 0.7 99.8 | 100 | 100 | 100 2
3 09 |02 99.8 | 998 | 98| 3
4 07 |00 |02 100 | 100 4
5 07 |00 [02 |00 100 5
6 07 100 [02 |00 |00 6
1 2 3 4 5 6
D IBD-Korean sample.SEQ ®Kal2001-Egypt.SEQ
@ BJ836-attenuated vaccine.SEQ ©®Tri-Bio.SEQ
@ China.SEQ
@ India.SEQ
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Clinical signs
—depression
—-severe prostration
-ruffled feather

—-open mouth breathing

Greenish yellow diarrhea

l
l

Specific sign of Newcastle Disease

clinical signs —soiled vent feathers

-whitish watery diarrhea

~depression
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-normal spleen & enlarged spleen vesicles in the mucosa of gizzard

- cloudy air sac membranes and - petechial hemorrhages in

hemorrhage(airsacculitis) the intestine
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. 2o

Newcastle Disease(ND)E HolA &&7] 4, A4 4, Fd, 284 HHS EHo=
St T =2 AAES Hols AW oA AlgoA AudS do F Qrhes ARl B
I | 8k 9loem, Infectious bursal disease(IBD)E F& o] HolA o7 2% e A

—_

Al SRR, & A, S Aok #HAF 5o S4S oF7]ske AR otk
A= Fulell Al ND¢F IBDO] A¥ 5ol4 ]l 45 veldar HAkE oA ELISA

NS Glg F goelA e wtoly 29 #A FHA s ﬁ“ég gt Al

S o] &3te] NDVe HN gene? IBDS VP2 genes Hdst7] 913k dokA Ao =A
22YEs Fddom, 5l 28 straing Fuldl A ARESFAL = WAl strain e el
2% straind 1 A S ¥ S o
Rl %7]4 AoyHz Aol 27t LAEt Ade 7 X sFoEFE HWFA ND
o} VS UERUTH L SHAReE o2 RE R g sample?] EAFHEA TS o gk
gk}, HlolH A5 EEd7] 93 F2 sampled spleen, trachea, Fd<S o] €39 21 spleend}
FdolA FZ3% viral RNA7}F £919 & tubedl= IBD-VP2 primerE ©|&3}1
23l viral RNA7F £9]3l+ tubedll:= NDV-HN primerZ ©]&3to] RT-PCRS 3331 2
7Hel sampledl A NDV 44 #+&S yel= 500bpe ik == sty oy 1719

Y

racheaol| A 3

—t

sample®l 4| IBD ¥4 ¥h&S YER = 500bpe] F3ld Mi=s &<9d 4+ Ut NDVE 7
A8k 1% WP es PCRoﬂ 7|2 A 7leS ou5d AFAAA Ao RA & 5§
S dxu Yo w3 IBDol W3 autoantibodyE ezl e WO R agar gel
precipitation, virus neutralization, ELISAS©] 2:¢o]1 IBDV RNAE 7A3l7] €3 Wyo=w
radiolabeled and nonradiolabeled cDNA probe’} thE ®WHol H|&] Aol =2 Hox &
#HA ot RT-PCRell ¢Jgh 2= 71 A4S e A48 vk

ol

NDVe ZdAdz  #HYAe  gojx  FR3taL  protective  immunityE  FESIE
hemagglutinin—neuraminidase®} IBDell oA F3laae] AAS F=3F epitopeE ﬁi?}t‘?}
1 9+ VP2 genes ©]83}9] insert DNAE W& pGEM—T Easy Vectorol] E=43lo] ¢
719 s FdAT. 24S 959 GenBank® AR E o] &3St
01131 Aol E2)3 8 trachea sample?] NDV @714 g B A3 f-gvpetos] waE
o] g3l 9= BI1-HN, Lasota-HN, VGGA strain¥+= 85.3, 85.0, 846 %2 o} w2
homologya yelil o 11¥ trachea sample® Al Bl*HN, Lasota-HN, VGGA strain¥}
4.6, 84.1, 83.9%9] o}F Y& homologyES YEI T E3F 8HI} 11 NDVE JS-3-98-Go
strain, ZJ1-China strain®+ 97798% 4 =2] homologyE H.%1 2™ Russiatl Taiwanol| 4] &2
H vlo] 29t % o}F vre homologyE K ATE webA ol AFteAl ZEl® = ul NDV uf
olgl Ay et WAFR de] AbRste] ghd WA w2 WA 9] Lentogenic pathotypet
T dold FEFel AoE ABAES F AATh

pud AN AR
Aol

wElE IBDVE #ubetel A wWAlFz ARRStal 9l BJ836-attenuated

gl
pu
R

Z o

ol

—_
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vaccine strain®] G771 EFHE= 99.3%2 HE3] =2 homologyE X o™ India, China,
Kal2001-Egypt strain®%= z}zF 99.1, 99.3, 99.3%2] %< homologyE YEIHITH & AF
oA &7 ule} o] India®t Egyptoll A F2]® IBDVE very virulent(vv) phenotype®l] £
stnE WA AlEstAe AR B u olHe] FuldA #e® IBDVE very
virulent(vv) phenotypedl 43l FHoz AEZXS = AT & Ao B @ nlo ¢
st =l FoA EEEAY IBDVE A7IAE A A attenuated strain, classical
virulent strain®= # A7} W very virulent(vv) phenotypel & #F 5 it}
ofl Aol Al yehd Aol o] Il NDV straing AT} 9|5 strainy ¥ w3 S
W ofF W TAAS HolBE AWS ofWedd QlojA wWilel mart ‘5%01 E‘HOV“ S
of fitk= AR A, el A ffﬂs& NDV HN geneol tf
ato] A2 WAS sk Aol Mol stk AR o=
IBD2] <" 93lo] attenuated i inactivated FEj Q] thFdh WA o] oz 3 it} 1#
4 o]lgd wMAEL EA neutralizing epitoped] I A FE qualityE 7} polyclonal
w o WAl o] 9ojA e 2HE EA epitopee] ™3I+ neutralizing
antibody®l A& friests dMdS Hdstr] fg vpole s FHa Al st ol qith
vvIBDVel tfgh a3} xlekA] ok JRekstr] 913k @A S b sty] e A = segment Al
[e]

uy
Y Bl By Qe s olop & Aol

antiserag F+%3}7]

[

o

o
2
-
N
L
nj
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2. NDV Hlo]g] 29 §AHAE o] L3
ELISA = 7id

ERE o AFellM = =Y 7 AWt oW T wol AREH
THHQl ELISA e /S flste] 7o AFREA] &8 A2 WHS o
o = A5 FAsHA

1€ wEH Adye o] &FH AW ELISA ¥ whole virusE o] 83 Wio] ALEE

(o]

[¢) A%

o olel g e WY whol Y 28 culturesfobe SHE AZA, FAA Fage A3 ek
E
-

H
xo
rr
op ¢
)
uly
%
o
P

=
3y o2 7tA] o] A& wiolHAE E&Ho R 7] cell lineo] §1
7 whole virus=

of Wi SPF eggE ol-&afof st F-eite] wig m=vha & 4 Uyt =
AHEEE = straino] HtETAY FAF o w WolFo] vERE Ao = Trﬁx}iﬂ zpol 3wl
ko] negative® 3 Hwkd k= Qth olgdt A S sjdstax & dydee dA
7HA] ezl ®E NDV strain®] F325 Hlal JEste] 7B 3% 22 homology 7} =
915 Zobxd o] 54 F9E RT-PCRE ol&ste] 54 #FAAE SFstal &3 o=
cloningd}el E. coliolA o3& AA3}e] o]= ELISA coating antigen® = o] 83 A 2%

& ZAST ol & o] &3 eIt yEol AMEE AL Sl whole virusE ©] &3 4

=1

EAN

rE o
1o Z o

M 4Ee Estel urt Agdely Me Auve Awe masus st

=

7}. NDV RNA #%& ¥ Reverse transcription

NDV virus (Lasota strain)= T3t o515 H RNAE F=317] 93te] Qiagen viral
RNA Extraction kit& ©]&3}¢] NDV RNAE F=3F ?, ] RNAE ©o]£&3}o] RT(reverse
transcriptasse)E ©]&3to] cDNAZ W&ttt cDNAE dAlslry] 93 248 23 2o

rol
o

i
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RT5 44 % AH§ A%

oligo dT primer

Random primer

primer 10 110
RNA 3yl 3yl
10m dNTP 210 2110
DEPC H>0O 6.0 6.0
total 120 total 120

incubation at 65Cfor 5min

and chill on ice immediately
5x ¢cDNA synthesis buffer 410 410
0.1M DTT 100 100
HPRI 100 1ul
DEPC H>O 1ul 1ul
Thermoscript RT 10 1u0

Random primer : incubation at 25C for 10min
and incubation at 50C for 60min
incubation at 50C for 60min

without 25C

oligo dT primer :

chill on ice immediately and keep at -20C

o]Z o]&3le] NDV HN % F geneol| specificdt primerE 2}4sle] PCRS 4338+

Y. PCR (polymerase chain reaction)< 3}7] 93 &d gflde] 9% A4
ELISA g9¥o= 283 NDV f71%}9 mf‘ﬂ_% ol3le] S Mo] GHAAE 71 FUA o]
1L, strain 79 homology7} 7F3 =& H-¢], X3 neutralizing epitopes o1& 7}A] factorZ
sto] o= B9jE HHAT 1A thste] B EE AT
T3 NDVY RNA sequenceZol antigenic index®} hydrophilicity plot, surface probability
plots& ©]&3te] NDVeE] ofj= Jio] ff gxxoz 1d w3y 71 o] =& F9
E ygobstax og Z3] conserved sequenceE k=
2 o] g3t NDVe t& ole] 74 strain®: #Zo] 7}
2 FUAAFLAE o] &3 A xW Id FZ o] &t
= g g EAHa FFo] e or o5
3745 7] wj¥ol hydrophilicity 7} FE AH .
al

e =
93l A AAH T Q= o8 7HA E. colif

=ity

ey

|
0

%
nﬁ
;L

EDER

E3 ol

@ do o 32

N I

_31_



HEE T, pQE30, pRSET, pETS et Feel Al2=gle] WEle cloningdte] o]&& thd
g Aol wshaat sl
£ antigenic index®} hydrophilicity plot, surface probability plotS YERE Ao =
g A ARE EGQE o F29)9 proteing TE A FAJAE AASI clones
o

| Eota

B O = & = OO O Os ' DN DN R OIN OIN IN N N O A 4 M e e KT I R

L] Il Ml - Tl D

Fis Ef Arafgun SFwn i Fesisws Cpioes e Sesci  fsip
LEL

I ]
g 3T H N WO W Om WO DN DD RN oS W o m m e

L] T S e L

» R el - B

[arti P .

43t F 5719 primer setE A&k, Fe A
¥l FdEHE e, HN 4% F 7FA & A
L& oo Agg HNY F f3dx #9115 ggdo=
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 HM{1gmhp)

(B72t0]

Fl 22,17 kDa HHM1 3 B&Da
F2  M.93kDa HAZ 394008
Fle2 55 54kDa

L3k 2] Newcastle disease virusa olA] LaSota strains 7|22 o|n] A3H Ao A
NDV 9 antigenic site®} conserved regionl @ 9&7 B ES o] &3l pET43-1a vectorel
clonings 3ttt o] B2 mammalian cellol A MAbo| ¢sle] A&y REo=m o] RLES
HF=2 prokaryotic celldl A -&A]Zh o] delxolxl J& NDV LaSota strain (NCBI gene
bank ; gi : 3386504)¢] F¢ HNSZ 27} 12709 primerE ©]-&3dte] o}l #l 53 glo] o
primerE 27 A E Qo 6392bpH-E 7344bp7tA 151709 amino acid(163aa~314aa)S A&
3L 2739 modifyE 3 o™ o] E cloning 3%t}

s HT LI G TH

am L
. 1 o A
L] LU == M HiLE
Cemt J prma =R
ol P— 2 R Vel i L i B
o T 1 HeZ, S
—Te [ Tl
Sk dlmet el
e et _
[Pu. i ra i — -::ﬁ e
fwrvinin "u_—l—'r'r ‘o il_semb-mE L TR
Vil S N TR R R R PO LN R A TR & L TP R AT
Vgt oSBT LR TN LL TR N R LL P70 . PG S0 [T L ST I TS T I TRV LR S, LLLNTETT
TR L Y| T LS. ¥ L L L IR T BT L P Hi ST T R,
-z AL Lo BT LTI T BT C L TR BT L Pl LT
TOTORG IR TT R P OO 1L TELNFIMGLETL JOI, [T 1L T L T T, Tl T s T T Tias, B TR
L= L VST TR 1 SR T I S =k S SV T L L TP
=1 TEROL TII IO S FTFE B LTS L T L L S R LS T T e
T I L T P L L AL T T AT ! RO L | FTR TR T TR AL LA T
T IITER MO IS TN T R ST T T R T L A LT T TR
il S SR B EETIEL
AN AT RDIGE b L U TGRS (LA RRMEICE €111 migmaegem swmewiern pinthsieag i
1B DTN SEOROIDN NN CLIDMMKE T BCRIOLE | ;:: i 0 = :u:::___
X1 E ETHATTICTY T IE1RSTT BIITTIIE S BT ErRNEAL !EEE!E !!!Elﬂr ‘“‘“EEE e
b e ¥ i S Lt B EADTEC 1 @oLo SALTIalal
L g oace DML (ML AT EEATL MIWE ETATLCE TR mie Ly o '\--‘\-i-l--u- e P I LT e T
etz o s Fommattn =M} migw A g g e e T e v
e FUSSU. MFPRLIOPS A0VJLIC SN JCSCTRgI LU 7191 ETETNgET NI NUFTEEESS OO CEPE
3 IICTLEE CIMMCHART CIATACICN QECECITON BIICIEELY BTN TRl IEGTUTIE CINCHTIONT NOACERND QMTMINF TOJECONTTA SUCTMNE
N pwintia Clparienr rETESCER THIDWEDM STOREICE buw e TUED AMIGRCTTNG ATNCACHN: AITTICEND G LRONT B CTAMCIECC: RIeITegld
B Skl R R CLAIESERTR ST Rk RILEARSECE LRl M Bl LEAiLymchy T LA S w kb
Ll FRRACITIA CITIOATIDY EMACIEMAR TRAUMLGTTL JITRSTIECT LELEATTLE TIN Limdiagly g
i A 4 ' - T g rageiy nge g b e g w8 i mimn g
M wEe g £t E EAhIT Ll
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g3l 151709 ofm At FollA] 234-NRKSCS-239 sequence: EE paramyxoviridae©l]
conserved region®©]™ hydrophilicd Al 2<& uyEldth. HN9 12709 primers #Eu A<

oAl DNA sequence WHS vlfto] ofn|iibe] W= FX] ko EcolidlA A2 4o
A3t amino acidE cell ol @o] £A8t= amino acid® WHEe] FAtk ol &2 <l
A

o2 o Rz MEuelA HHE7] = amino acid®] FAES =Y T UEF Sh

NDV F antigen NDV HN anti gen
ttg ctc acc ccc ctt ggt gac tct atc cgt agg ata caa gag tct gtg 48 aat ttt atc ccg geg cct act aca gga tca ggt tge act cga ata ccc 48
Leu Leu Thr Pro Leu Gly Asp Ser Ile Arg Arg Ile Gn Gu Ser Val Asn Phe Ile Pro Ala Pro Thr Thr Gy Ser Gy Gys Thr Arg Ile Pro
1 5 10 15 1 5 10 15
act aca tct gga ggg ggg aga cag ggg cgc ctt ata gge gec att att % tca ttt gac atg agt got acc cat tac tge tac acc cat aat gta ata 9%
Thr Thr Ser Gy Gy Gy Arg Gn Gy Arg Leu Ile Gy Ala lle lle Ser Phe Asp Met Ser Ala Thr Hs Tyr Gys Tyr Thr Hs Asn Val Ile
20 25 30 20 25 30
ggc ggt gtg get ctt ggg gtt gea act goc gea caa ata aca gcg goc 144 ttg tct gga tgc aga gat cac tca cat tca tat cag tat tta geca ctt 144
Gy Gy val Ala Leu Gy Val Ala Thr Ala Ala Gn Ile Thr Ala Ala Leu Ser Ay Cys Arg Asp His Ser Hs Ser Tyr An Tyr Leu Ala Leu
35 40 45 35 40 45
gca get ctg ata caa gec aaa caa aat get gec aac atc ctc cga ctt 192 ggt gtg ctc cgg aca tct gea aca ggg agg gta ttc ttt tct act ctg 192
Ala Ala Leu lle Gn Ala Lys Gn Asn Ala Ala Asn Ile Leu Arg Leu Gy val Leu Arg Thr Ser Ala Thr Ay Arg Val Phe Phe Ser Thr Leu
50 55 60 50 55 60
aaa gag agc att gcc gca acc aat gag gct gtg cat gag gtc act gac 240 cgt tcc atc aac ctg gac gac acc caa aat cgg aag tct tgc agt gtg 240
Lys Glu Ser Ile Ala Ala Thr Asn Glu Ala Val His Gu Val Thr Asp Arg Ser Ile Asn Leu Asp Asp Thr @n Asn Arg Lys Ser Cys Ser Val
s 70 75 80 65 70 75 80
288
gga tta tcg caa cta gca gtg gca gtt ggg aag atg cag cag ttt gtt 288 agt gea act ccc ctg ggt tgt gat atg ctg tge tcg aaa gtc acg gag
Gy Leu Ser Gn Leu Ala Val Ala Val Gy Lys Met Gn Gn Phe Val Ser Ala Thr Pro Leu Gy Os Asp et Leu Ofs Ser Lys val Tg’s au
85 90 95
aca gag gaa gaa gat tat aac tca gct gtc cct acg cgg atg gta cat 336
aat gac caa ttt aat aaa aca gct cag gaa tta gac tgc atc aaa att 336
Asn Asp G n Phe Asn Lys Thr Ala Gn Glu Leu Asp Cys Ile Lys Ile Thr Gu @u fog Asp Tyr Asn Ser 1Nug Val Pro Thr Arg 'ﬁ; val Hs
100 105 110
ggg agg tta ggg ttc gac ggc cag tac cac gaa aag gac cta gat gtc 384
gca cag caa gtt ggt gta gag ctc aac ctg tac cta acc gaa ttg act 384
Ala GnGnVal Gy Val Gu Leu Asn Leu Tyr Leu Thr Gu Leu Thr Gy Arg Leu Gy Phe Asp Gy @0 Tyr Hs Gu Lys Aep Leu fsp Vel
115 120 125 aca aca tta ttc ggg gac tgg gtg gec aac tac cca gga gta ggg ggt 432
aca gta ttc gga cca caa atc act tca cot got tta aac aag ctg act 432 Thr Thr Leu Phe Gy Asp Trp Val Ala Asn Tyr Pro Gy Val @y Gy
Thr Val Phe Gy Pro Gn Ile Thr Ser Pro Ala Leu Asn Lys Leu Thr 130 135 140
130 135 140 gga tct ttt att gac age cge 453
att cag gca ctt tac aat cta get ggt gga aat 465 Qy Ser Phe Ile Asp Ser Arg
Ille Gn Ala Leu Tyr Asn Leu Ala Gy Gy Asn 145 150
145 150 155 . sl .
: L : NDV HN antigen (nodified for E. coli
NDV F antigen (nodified for E.coli) 9 ( )
aat ttt atc ccg gcg cct act aca ggt tca ggt tge act cgt att ccg 48
ttg ctc acc ccg ctt ggt gac tct atc cgt cgt att caa gag tct gtg 48 Asn Phe Ile Pro Ala Pro Thr Thr @y Ser Gy Cys Thr Arg Ile Pro
Leu Leu Thr Pro Leu Gy Asp Ser Ile Arg Arg Ile Gn Glu Ser Val 1 5 10 15
1 5 10 15 tca ttt gac atg agt gct acc cat tac tgc tac acc cat aat gta att 96
act aca tct ggt ggg ggg cot cag ggg cge ctt att gge gec att att % Ser Phe Asp Met Ser Ala Thr Hs Tyr Cys Tyr Thr H's Asn Val Ile
Thr Thr Ser Gy Gy Gy Arg Gn Gy Arg Leu Ile Gy Ala lle lle 20 25 30
20 25 30 ttg tct ggt tgc cgt gat cac tca cat tca tat cag tat tta gca ctt 144
ggc ggt gtg gct ctt ggg gtt gea act gecc gea caa att aca geg gec 144 Leu Ser Gy Cys Arg Asp His Ser Hs Ser Tyr Gn Tyr Leu Ala Leu
Gy Gy Val Ala Leu Gy Val Ala Thr Ala Ala Gn Ile Thr Ala Ala 35 40 45
35 40 45 ggt gtg ctc cgt aca tct gca aca ggg cgt gta ttc ttt tct act ctg 192
gca gct ctg att caa gcc aaa caa aat got gec aac atc cte cgt ctt 192 Gy Val Leu Arg Thr Ser Ala Thr Gy Arg Val Phe Phe Ser Thr Leu
Ala Ala Leu Ile Gn Ala Lys Gn Asn Ala Ala Asn Ile Leu Arg Leu 50 55 60
50 55 60 cgt tcc atc aac ctg gac gac acc caa aat cgt aag tct tgc agt gtg 240
aaa gag agc att gcc gea acc aat gag gt gtg cat gag gtc act gac 240 Arg Ser lle Asn Leu Asp Asp Thr @n Asn A;E Lys Ser Cys Ser val
Lys Glu Ser Ile Ala Ala Thr Asn Glu Ala Val His Gu Val Thr Asp 65 70 S 80
65 70 75 80 agt gca act ccg ctg ggt tgt gat atg ctg tgc tcg aaa gtc acg gag 288
ggt tta tcg caa tta gca gtg gea gtt ggg aag atg cag cag ttt gtt 288 Ser Ala Thr Pro "e; Gy Oys Asp et "gg s Ser Lys Val T';; du
Gy Leu Ser Gn L:: Ala val Ala val Ggg Lys Met Gn Gn pg; val aca gag gaa gaa gat tat aac tca get gtc cct acg cgt atg gta cat 336
Thr Gu Gu Gu Asp Tyr Asn Ser Ala Val Pro Thr Arg Met Val Hs
aat gac caa ttt aat aaa aca gct cag gaa tta gac tgc atc aaa att 336 100 s 110
Asn Asp Gin Phe Asn Lys Thr Ala Gn Glu Leu Asp Cys Ile Lys Ile 999 cgt tta ggg ttc gac ggo cag tas cac gas asg gac tta gat gtc 384
100 105 110 Gy Arg Leu Gy Phe Asp Gy A@n Tyr Hs Gu Lys Asp Leu Asp Val
gca cag caa gtt ggt gta gag ctc aac ctg tac cit acc gaa ttg act 384 115 120 125
Ala GnGnVal Gy Val Gu Leu Asn Leu Tyr Leu Thr Gu Leu Thr aca aca tta ttc ggg gac tgg gtg gec aac tac cca ggi gta ggg ggt 432
115 120 125 Thr Thr Leu Phe Ay Asp Trp Val Ala Asn Tyr Pro Ay Val Ay dy
aca gta ttc gga cca caa atc act tca cct get tta aac aag ctg act 432 130 135 140
Thr Val Phe Gy Pro Gn Ile Thr Ser Pro Ala Leu Asn Lys Leu Thr got tet ttt att gac age cge 453
130 135 140 Gy Ser Phe Ile Asp Ser Arg
att cag gca ctt tac aat tta gct ggt ggt aat 465 145 150
lle Gn Ala Leu Tyr Asn Leu Ala Gy Gy Asn
145 150 155
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t}. PCR (polymerase chain reaction)
cDNAZHE PCRE 3317] #13% primere2 of#le 2o}

F1 Sense BamHI CGC GGATCC GAT GGT AGA CCT CTT GCA G
) ) CCC AAGCTT GGTACC TTA TTA ATT TCC ACC AGC
F1 Antisense Kpnl/ HindIII
TAG ATT G
F2 Sense BamHI CGC GGATCC GTC GGT TCT GTG ATA GAA

) . CCC AAGCTT GGTACC TTA TCA CAT TTT TGT AGT
F2 Antisense Kpnl/ HindIII

GGC
HN Sense BamHI CGC GGATCC ACT ACA GGA TCA GGT TGC
HN 1 Antisense Kpnl/ CCC AAGCTT GGTACC TTA TTA TAC AGT CAG TAC
HindIII CGG GTC

HN 2 Antisense Kpnl/ CCC AAGCTT GGTACC TTA TTA TGC TGC TTT GGT
HindIII ACT GCT

Z} primer ¢ 4REI 5 BB BamHI, Kpnl, HindllI7} ¢1x ¢ A= sites: LU oH
o= pQE®}t pRSETE: BamHI, HindllIE pAT=BamHI, KpnlE o] &

3t restriction enzyme siteZX% A4 sFA T}

PCR #AL& 7#9 primerE 7FA 1 57019 clones wEQ oy tps-3 2t}

clone A& % = primer

F1 F1 Sense BamHI + F1 Antisense Kpnl/ HindIII

F2 F2 Sense BamHI + F2 Antisense Kpnl/ HindIII
F12 F1 Sense BamHI + F2 Antisense Kpnl/ HindIII
HNI1 HN Sense BamHI + HN 1 Antisense Kpnl/ HindIII
HN2 HN Sense BamHI + HN 2 Antisense Kpnl/ HindIII
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2 S

BE; § = I
cDNA 210
primer 7} 2ul(sense, anti-sense) F1,F2, F12, HN1, HN2
dNTP 5ub
10x buffer 3ul
Taq polymerase 10 Takara EX Taq, PFU &
DW 1540
total 3040

o] X oZ 98T predenature 5%, 95C denature 50%, 54°C annealing 50%, 72T
extension 22 ¥4& 303 W&l 43 ¢ w9t extension 5% AT PCRY
74§+ Bioneer$} Takara 183l solgents 9] ¥4t tag? PFU, EX tags tstAl AHE-3HA
=

2.0Kb—»
1.65Kb—»

1.0Kkb—»

0.8Kb—>»
0.8Kb—»

M F1 F2 F12 HN1  HN2

NDV DNA¢®| PCR =% A3} (1% agarose gel)
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Z}. T-vector ligation
ol& A ZZ¥H DNAZE 1% agarose geldlA <213 Zo] DNAZS AAsL T-vectorl

cloningS &}t

AT 9 % i T
T-vector 1
insert 3ul F1,F2, F12, HN1, HN2
ligase 1l
10x buffer 210
DW 1340
total 2010

T-vectoroll ¥3}i= NDV geneo] A&3A o7t AS &2lsA & Fo= thA] pQE303
pRSET vectorel colingS 3}%th.

- ) ) G T

34b

M F F2 Fl2 HN1  H\PR
T-vector ligation & BamHI/ HimdIII cutting

7}, pQE30, pRSETA vector ligation 2 transformation

T-vectorl A restriction enzyme ¢ BamHI, Kpnl, HindllIE ©]&3t4 Y= NDV 7
Aere 2 o] pQE30 vector % o] Xt} pRSET vectorol A viral proteine] © #
dEitt= 23 Aybo] o8] pQE302t pRSET =% cloning 3F$th.

o] vectoerE< E.colith SERREF o 4 [A3S A7/ =4 oA 7714

WHe ol gkt
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- T e -

?Iiquw!::

PRESTA:F1

pPRETA:F2

U

. . e -

PRESTA:F12 PRETA:HNT1

pRESTA:HN2
pRSETA : NDV clone$ BamHI/ HimdII cutting &2 &<l

v, pQE30, pRSET-A<¢ o3&

o] cell €2 Z}7] "y& 2%(25TC, 30T, 37C, 42TC)olA #HHE FFsAt. 500ml
culture flaskell 100ml¢] LB broth ¥ T2 6&<] HIX|E o] &3to] viFHe] 1%9] cells H
%‘5} :E[Z Hﬁooké}%]\‘:}. X}j%‘% flask & OD60001]}\1 0.4*0.57]' 2|

2w 7bA] wjFgrSodl IPTG
(Isopropyl b-D-thiogalactopyranoside)E 1ImMeolA 2mMAlol &2 T3k s ==
A At}

& ©
oERE Yol wHS
g

Ry

S EY U B duES dux LB broth® ofye} thE theke wixE Melstal
o] = el A inductions %13 Fol Avt
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98—
64>
50 —»

—
36

PRSETA:NDV F1,
99 <— pRSETA:NDV F2

Ab.pET expression
gold T-vector?] HN genes ZElo] o]E pET43-1a vectorel ligation & ©|E UTHA|

sequencingZ 3 & F3l gt} o]FE A Fl¥ pET43-1aNDV F, HNS inductions 3}7]
93 DE3 cellel transformation %, o] A& 30ColA 433t} Induction &2 100ml 2x
LB brothel pET43-1a : HN vl%¥4 S 1% seeding 3+ 5 30ColA ¢ 3AAE wjekstw
0OD600%E 0.463¥ W IPTGE final conc. 2mMeo| H = YolF F 0, 2, 4, 24 A sk A
2 BEES A

=

=

s

=]
=

14
e

7

o

pET-43-1a%t @54 o7 wa=E 49 ¢F 60kDae] ™ HNo] fusion ¥ Helz= =
= ¢ 76kDaB =
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Ut o] gelyl NDV F, HNY fusion proteing His-Tags ©]&3dle] g3l Axjolr}

150—»

o //

%>

50—

37—

22—

cC 0 3 5 AN M C 0 2 4 AN
super nat ant pel | et

200—>

116—>

= v

66—

55—

36—

31—

w3 Bt 43 Ao 8-S ¢3e] NDV positive chicken serum#} 9] w8 Axjo]t),

o]Z His-tag antibodyZS ©]&3to] purify 3 F o] Falslr] st A
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pET43-1a : HN Elution 1 sample

M : marker

1 : E1 sample (2.6ug/ul, 10ul loading)
2 :rEK Hel& E1 sample 10ul loading

15% gel
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o}, PCR (polymerase chain reaction)& 3}7] 93 od duldeo g & $x 2A
1A dree dgsigla 2d 90" NDV Fok HN2 H E

=
AFIA S 277 A AL o R ol 9x Wold AEE WHoR

=
B8 1A deo] vls) G o] 92 AAol= 2 WIrF JAAT F o] g Fow wdE
7 A 1A AA & ¢ e S s S 13 dRek sdstE Al A
T

DNA sequences©l antigenic index®} hydrophilicity
plot, surface probability plots< ©]€3ste] NDVE o= HREo] ¢ gx4or 34 &di
antigen©. Z M o] Hgo] tE o Hla F2AE Fofeldial o =S F3 conserved
sequence(2E NDV7}F 22802 7pxa gl 7] A o] R ola|x a7t Ao
Aopd o] RS A3 9= EE NDVE #HEo] 7hsetth)Es 2ga o 95 Xdsie
2 construct® TFAEe] NDVe thE o# 7}A strains: A= .

=
715 it &2 vectorg ©]gsto] Hst= AV|RG v

I
pZd
—

[ N [ P+ [ M T F

| F(1782bp) | HN(1992bp)

F(465bp) | HN(453bp)

! ‘ f !

251bp 725bp 481bp 919bp

91aa 245aa 161aa 311aa

F 16150.55 Daltons HN 16572.47 Daltons
155 amino acid 151 amino acid

"e AR duselz audel 910E vehls ®4weln olde] PCR#E the ¥
5 obrliwate] slube] PR BuAwS Hes
1{]:

-1 =2
1 Hemagglutinin- neuraminidaseXx "}37}FA & 4530kn] =il &upe] FE Aol whulz
5}]
b
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A, PCR (polymerase chain reaction)

7129 PCR #4¥+= 27 genes @Ask= e PCR 7IM< Ab&etlen] 1o ut

primer+ U3 #Zuh

ru

NDV F Sense 1(48)
5' cc gga tece ttg cte acc cca ctt ggt gac tct atc cgt cgt att caa g 3°
NDV F Sense 2(49)
a ggg cgt ctt att ggc gee att att gge ggt gtg get ctt ggg gtt geca
NDV F Sense 3(49)
tg att caa gcc aaa caa aat gct gecc aac atc ctt cgt ctt aaa gag ag
NDV F Sense 4(49)
gtc act gac ggt tta tca caa tta gca gtg gca gtt ggg aag atg cag c
NDV F Sense 5(49)
t cag gaa tta gac tgt atc aaa att gca caa caa gtt ggt gta gag ctc
NDV F Sense 6(50)

tc ggt cca caa atc act tca cct gct tta aac aag ctg act att cag gca

NDV F Anti sense 1(49)
3 ca taa gtt ctc aga cac tga tgt aga cca ccc ccc gca gtt ccc geca ga 5
5' —--ag acg ccc ttg acg ccc ccc acc aga tgt agt cac aga ctc ttg aat ac 3'
NDV F Anti sense 2(49)
cce caa cgt tga cgg cgt gtt taa tgt cgc cgg cgt cga gac taa gtt ¢
-—c ttg aat cag agc tgc ggc cgce tgt aat ttg tgc ggc agt tge aac ccc
NDV F Anti sense 3(49)
a ttt ctc tca taa cgg cgt tgg tta ctc cga cac gta ctc cag tga ctg
—-—gtc agt gac ctc atg cac agc ctc att ggt tgc ggc aat act ctc ttt a
NDV F Anti sense 4(49)
tc tac gtc gtc aaa caa tta ctg gtt aaa tta ttt tgt cga gtc ctt aa
——aa ttc ctg agc tgt ttt att aaa ttg gtc att aac aaa ctg ctg cat ct
NDV F Anti sense 5(49)
cat ctc gag ttg gac atg gaa tgg ctt aac tga tgt cat aag cca ggt g
-—g tgg acc gaa tac tgt agt caa ttc ggt aag gta cag gtt gag ctc tac
NDV F Anti sense 6(61)
taa gtc cgt gaa atg tta aat cga cca cca tta att att cca tgg aga gct cct tcg aac ¢

-—C caa gct tcc tcg aga ggt acc tta tta att acc acc agc taa att gta aag tgc ctg aat
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NDV HN Sense 1(47)
cc gga tcc aat ttt atc cca gcg cct act aca ggt tca ggt tgt act

NDV HN Sense 2(48)

cat tac tgt tac acc cat aat gta att ttg tct ggt tgt cgt gat cat
NDV HN Sense 3(48)

gtg ctc cgt aca tct gca aca ggg cgt gta ttc ttt tct act ctg cgt
NDV HN Sense 4(48)

aag tct tgc agt gtg agt gca act cca ctg ggt tgt gat atg ctg tgt
NDV HN Sense 5(48)

tat aac tca gct gtc cct acg cgt atg gta cat ggg cgt tta ggg ttc
NDV HN Sense 6(48)

gtc aca aca tta ttc ggg gac tgg gtg gcc aac tac cca ggt gta ggg

NDV HN Anti sense 1(48)
3 cca aca tga gca taa ggt agt aaa ctg tac tca cga tgg gta atg aca 5
5 --aca gta atg ggt agc act cat gtc aaa tga tgg aat acg agt aca acc 3
NDV HN Anti sense 2(48)
gca cta gta agt gta agt ata gtc ata aat cgt gaa cca cac gag gca
-—acg gag cac acc aag tgc taa ata ctg ata tga atg tga atg atc acg
NDV HN Anti sense 3(48)
tga gac gca agt tag ttg gac ctg ctg tgg gtt tta gca ttc aga acg
-—gca aga ctt acg att ttg ggt gtc gtc cag gtt gat tga acg cag agt
NDV HN Anti sense 4(48)
tac gac aca agt ttt cag tgc ctc tgt ctc ctt ctt cta ata ttg agt
-—tga gtt ata atc ttc ttc ctc tgt ctc cgt gac ttt tga aca cag cat
NDV HN Anti sense 5(48)
aat ccc aag ctg ccg gtc atg gta ctt ttc ctg aat cta cag tgt tgt
——tgt tgt gac atc taa gtc ctt ttc atg gta ctg gcc gtc gaa ccc taa
NDV HN Anti sense 6(61)
cca cat ccc cca cca aga aaa taa ctg tcg gca att att cca tgg aga gct cct tcg aac ¢
-c caa gct tcc tcg aga ggt acc tta tta acg gct gtc aat aaa aga acc acc ccc tac acc

—

Z} primer ¢ UR-EI 5 REo| BamHIY Kpnl, Hindlll, Xhol7} ¢1#] &+ dE sites @
W o|= pET43-la® BamHI, Xhol& pAT=BamHI, KpnlE ©]&3}9 cloningS 3}7]

7}
%o
3} restriction enzyme siteZ24 A st}

<)

o
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PCR _?,]-Xé% Z}-Z}- 127]]94 primer ] 6’}' 27H—4 clone E[__E}J\OD:] q ‘]’]' 7Lq

clone A8 % &= primer
F F Sense BamHI + F Antisense HindIll/ Xhol / Kpnl
HN HN Sense BamHI + HN Antisense HindIIl/ Xhol / Kpnl

PCRS 77t 1270¢] primers 4 38t7191gk 12 PCRAA#H o7)A mbEA A4
templateZ ©]-§3to] FZA17 22 PCR #4o] o PCRS tg3 & dhyor F3s)
A Th

3 WA PCR 2312 th53 Zorm dukx o=
RNAZHE FZ& 3lo] wt=+ #HAHo] ofd ©A primer?

&3ttt
L 5 3 (T

pimer ZF 1l 10pM
dNTP 3l 2} 2}+0.4mM

10x buffer 5ub 1X

Pyrobest 10 Takara Pyrobest 5U
DW 240
total 50

Yol A3 mixtureE predenature AT} last extension A $lo] HdPstg o 95T

AR —
denature 50%, 54°C annealing 50%, 72°C extension 2%¢ A& 303 wrEdlo] FAAS
g sk T
a8 oloA F WA PCR #AHS vy 22 2oz Fstdrt. oriAe 3 AHA
PCRAMHE 2 w50zl A H DNAE template® o] 83l PCRS F3 3]t}

FEEE s @ il
Pyrobest product 210
primer 7} 5ul(sensel, anti-sense6) F, HN Z}7Z+ 50pM
dNTP 5ul 0.2mM
10x buffer 1010 1X
Taq polymerase 1l Takara EX Taq 5U
DW 690
total 10040

Qo] Aoz 95C predenature 5%, 95C denature 503, 54C annealing 50%, 72T
extension 29 ¥AG-E& 403 wWHESle] 478 ¢ wlA| 9 extension 5iS AT TEHE
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DNAE pGEMT vectorel| ligation 3+ %9l restriction enzyme¥ sequencing ¥4 & F3] <
st= F, HNo| &% =HA+=A] & st

Z}. pET43-1a vector & ©] €3 HN, F g2 9] gJFToA9e &g
2 48§ expression vector?]l pET43-1aZ o] &3lo] wrlE wta AbS A &89t
etQl®l pET43-1a vector : NDV F, HN& Z}7] th& 2%(25TC, 30C, 37C, 42C)olA 2d&
&tk 500ml culture flasko]l 100mle] 2X LB broth #IX|& o]&3le] ujade] 1%9]
cell& HE3 F 7194 Hr}h HESE celle o] A% colonyZS 18A1%F Aol 5mle]
Aol WA 7]8 AS R o]AL preculturedt 3t HEFH flaskE ODgwooll A 0.4-057F = uf
33 o IPTG( Isopropyl b-D-thiogalactopyranoside)E 1mMolAl 2mMA}ol 2 o)<
wol d S A AT
AN 30CelA oF 6A17F A% BAAZS W 71 2 3o HAom oA
¢} HN ©ujae oF 76kDa¢] W o]= pET vector Wol EAjsl=  tag¥
Bolmg 3= Ato]= WU} 60kDa =LA @AW= Aotk & tage] et
= F, HN ®Ht} 37] wjFof] ko] 142 S AolA| vk o] Tl a2 HAS 9g oz o]
=7

r oo

5
dE NDV F
%

200—»
150—>
100—>
limd
50—
37—
M DE3 1 2 3 4 5 6 7 8 9 10 N 12
M: marker
DES3: control
1:pET43-1a:F OAl2} 5: pET43-1a:F OAlZt 9 : pET43-1a:HN 0AI2¢
2 : pET43-1a:F 3AI2¢ 6 : pET43-1a:F 3AIZt 10 : pET43-1a:HN 3A[2¢
3 : pET43-1a:F 5AI2¢ 7 : pET43-1a:F 5AIZt 11 : pET43-1a:HN 5A[2¢
4 : pET43-1a:F 22AI2¢ 8 : pET43-1a:F 22A12¢ 12 : pET43-1a:HN 22AI2¢

Expect size : 76kDa
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A 7A o] ZAFol HlFo] B o NDV HNS FRUT A 23y vj$ kx4 e sS
Kol Frh 28y fusion @AY A= wlg EQbgste] fA wde] & HA et =
2 99 ARE BdES A AoARE o] & AA SAE A EAEo] vl A A ¥4
of it} iyt HNO A+ vlua hAAoR AAHL HaAE & Holrh oo WA
HN ©@#2-& o] &3l ELISA testE T3t o™ field serums &3l A-&3te AF3
WwE AT fusion @A A9 ojwdk o] FlA= REAW o] He wA v
ddgo] Uiy Ao EAES 7HAR Ak olys EAHS sAsty] flste]l tdd =
HE 7]&olal e Folv

7}. pPRSET:HNExpression

o2 8 expression vectorq] pRETE o] &3le] e wd kAS A E3gt)

(TE;:) C $1582 83 I1 1213

io—»
o0 —»
37—

25 —*

20 —»

15 —™

C:control(BL21(DE3)pLysS)
S1,5S2,S3 :solubleprotein
IS,1S2,1S3:insolubleprotein
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El. NDV #Z4AAE o] &8 MEL rELISA 2 7|&¢] Wi v

NDV HN sensitivity

16

12

08

0OD450

06
04 r
02 r

1:50 1:100 1:200 1:400 1:800 1:1600 1 :3200 1 :6400 1: 1:
12800 25600

serum dilution

[—nNDV - — 2-21 3-5 3-8 old 7 old 22 — 2-20 — 5-3 |
WA A il Fo] oz depy A IS X A dolry] % Ay
S FHgkth ol T %o FYS FHBFI negative serumP} positive serumS serial
dilutions 38t Erly WAsHA &S steA Ags Aol
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KIT & HN Ag | I
25
2 1
E 15 HHH HHHE
05 ilsl ul's
08 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37
sample No.

o] 1 HAZ field serumE ©]§3te] F&std AEFy FdAE HNS 7HAa 1 A&
Mg Aom $85he AFel shive ASISn RE gro]l AFel wJTh T olfE 48
3l AEE NDV LaSota strain® whole virusE #® sl ELISAES S8 $8o ¢
L oA HN wulde] ARRere ol gt AW sh A0)7] WFe serum ol E A3}
= A5 AT A= FTFHF ‘E%O}X] Aojx| o] upe} okke] fol7f Y& FOoE H
oltt. & serumso°] EA5lE B IAHEFA Ae3tE AEL EE FH = NP, P, MV,
F, HN, L oo sl BE sA7F Astst 73] 7F 9= HhHo] HNYHS o] &35t= AL A
e ow Ages gl FA FHIF HojAmg avkF gho] Yol At ddS gl
o},
ojo o] & ol&3te] F I sampled Wiadte] HI titerg 74 ske] Blas| w2 okrh. o] 4
= FEste AFETE HNO gt ELISACA ©S ARl vt & A5 A= 23
T obyAIRE HI titer?} HNell tigh ELISAZto]l AM&ste AlFRTE 1 Aaghel glojA] v
s HHES Hlth F HI titere] gholl dls] HNel oigh ELISA #t = vl#d&|A S
AE & Uk
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0D405

8 9

10 15 16 19

sample No.

21

‘ m routine ELISA OD405 mrecombinant HN ELISA OD405 m HI titer

HI titer

$] Aol H5o] BEF Awy o] g)
t}. HI titer® HN ELISAE =% HN

Aghn AR w3 A
.

1O 2~
B T

i}

U
ot

As> v
AHd o] A vt
Nel =]
o] A

=

s,

£ ox

Pk

o o

RO e

RS

49l

to
ol

ol
2L
O

o ofo

o

-

&

§E }O

ox E ooff T g ox J
1-'>~—4.

©

n)

B

fu

sbal Hgh

2 EA%t 2y NC
a8t NC gl So]3
A 7F NC ehuld o) <] gk
e A7 TEo] ELISA hwh
3@l HN ELISAc°] o3}

A+
© 2 homology 7}

T g AERTE o Aol
Al o w2 FA ol
A7y dokar ske] 1 A7t
nuclecapsid ¥ &

NDVel QlojA F4&

0]
AR

=

4=
o

titer’} =tha

ot

=
=

A 2= whole virus

181 2~Z culturedf oFwt

o

»
i
ﬂl;g

o
o
©
o,

Aol negative® #3 ke
S8 dA47tA dd A BE NDV strain® #d1x= A
=2 95 Folr o] EA H9E RT-PCRS ©] &3]

cloningdlte] E. coliold w3a A A s} ELISA

H] 1l

3T

=0

=2 =2

ol ol &
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coating antigen®. 2 ©]&3 2 WS
1l 9= whole virusE o] &3 "o 1
ks RAEaLAl skl

o] $13te] HN, F #F#x2e] 54 H$5 RT-PCRZ TZ3lo] o] 95 tpsh gt
& wlE o) cloningsle] ol FAAE W& Eial slo] o]E ELISA coating antigen& 2 A}
stz sttt o]& 938l cloninge] #<l¥l pET43-1a vector : NDV F, HN2 Z}7] t}&
T(25T, 30T, 37C, 42TC)ollA 2od& Hastrt 500ml culture flaskell 100mle] 2X LB
broth Wi#|& o]-&3ate] wiFd el 1%9] celle A& F 7194 @t HEsh= celle W&o
A ZFdF colonyZ 18A17F Aol 5mle] iAo WA 7)1 AR o] AL precultured} 3+,
HEH  flaskE  ODgwooll Al 04-057F =2 wj7kx]  wjst$e  IPTG(  Isopropyl
b-D-thiogalactopyranoside)Z ImMeol A 2mMAto]l 2 thekdl 325 Yo ¢3S At
AR =71 FollA 30TCoAA F 6A17F A AAAS o 7HF & Hdo] Hqom olg A
dhd e NDV F o9F HN ©@il a2 oF 76kDao] W o] pET vector Wl &8t tagd
fusion®] ¥+ FHjolB 2 YUst= Alo]= Hr} 60kDa Z A HdEHE= Aotk = tage] Yt
+ F, HN ®t} 27] g oFhe] 72 S ZolA|vt o] gl e A5 913k vl d o]

71 wZell & e MAA FUH

rf op

o

A

o oo

fusion @A) A= ofF AAE stA KXkl ELISAE WdshA Rstar glow A=
HN ¥ dnts o] §sto] ELISAE F3stal gt

< AAR field serums ol&&to] J&3td AEFI EFE HN

Aow A&std AlFol stuvts AQsta EE

< NDV LaSota strain®] whole virusE F83}e] ELISAE 4335l
=] 3]

o

o
==
X,

o

YRS o) §3te] 7

(o
2z FUIO
o
rir
S
o
N
=
M
=2
&
=
B8
o o o

B o o S o G =2}
v
)\
®
=
8
g
2
B
2
_O‘L
Ir
§2
rlo
ot
i—’?
il
of\
2

oo o] L o] &3t H e sampleo] thale] HI titerE
J83tE AFEUE HNel digh ELISAOA ¢S A#A
ol vk HI titer9} HNe| thd ELISAZEo]l AM-&3tE A

kel Wil H okt o] Ax

ek & AR QX e

b= 2 Aakgrel glolA

fe e
o I
=R =R

i
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Hlth = HI titere] kol dis] HNel oigh ELISA # Tg vldlsiA S7s =
3=y
N BEo] BT A#Fol ua & i AN A8 AFRtes o duAol
HI titer} HN ELISA+ =7 HN @9ld& o] &3tnz 1= 3] o B2 FA o
3 AzZrET =3 A9 titer7b E=rha st 1A4e] = A7 Bria skl 1 3A| 7}

18] 2 7+ Aol Qlo] A ekl A whols th. = nuclecapsid T Ao ]3|
=

wo Mo

ay foore
4

Lo £

3o

1

ju7

o
o
i
pa)

A e
0

FAES v $ B 2 EATG 1
& ARolARE IR T NC el
#] HNol| So]#<l A7} NC el 4o
= 919 Aol qx§l dseo] ELISA #%
& olyt} 232 HN ELISAC ¢
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wolm vid WAl mv} B
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o
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el
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Salmonella
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T

] 4 e

=

o]‘:

=

=

casel,
9]

=]

to] NDV 9| neutralizing epitope

9

2

transfer vetor® ©|-8

o

=

typhimurium

Ay

Ho =

el

}ol & local immunity S =o]&=

S

=5

sfo] o

e
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2]7} =] cloning¥

target @ A o] gram-negativeyr ¢l thA I} gram-positive
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fLe
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ZEAv2F 943 842 A pgsBCA 713

Cell Wall

(Bacillus subtilis)

7h, AT -FA T shuttle AL E He 9 A% 2 BY FPutold 2 ST epitope E
Ay HE Y AR

A FA oz duAds wHdAZd = 9= HCE promoter?t EH LA T AQ pgsBCA #4
A} 28] 3l gram-negativeit ol A ¥ 11 gram-positiveytoll A Z+z} BA 7} 7St EE T 9
replication origin 915 3 & -F4kwt shuttle ¥ pHCE1LB:pgsBCAE #2351

ok oju] fFAbgtoll Al EAZF 7hsst s =9 T origin F9IE B FHABRE FAQ

g

Lactobacillus caseiol ] F%73%F plasmidE sequenceingst ©] plasmidW origin 9 &
cloningdtel 21 ARE 7122 3 Holu. A|23 shuttle ®E pHCEILB:pgsBCAW pgsA<]
C-od F9lo o) dwd= BE Ftduto] e~ SEUY epitope F-9E T3Fst] AT

H

o7 FHHdHe] mdg MeEsigor 3 wrEwWE el pHCEILB:BCA:HBs epitopes Al 2+
3t
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Nhel (8151)
Ncol (7834
Cc

HCE promoter

// NeoT(223)

Nhel (7109)
\ Nde 1 (652)

~ pgsB
EcoR 1 (964)

pgsC

Sac1(6578)

Rep

pHCE1LB:pgsBCA-HBs epitope
8157 bp

Xba1(5992)
RN Eco RV (2395)

ori O, pgsA

‘Eco RV (2878)

Bam H1(3032)

rB1B2 HBs epitope
Hin d 111 (3206)

Scal (4036)

Y. BE 7tEvto]l# & S epitoped] XTHTEH

AZE W e W e pHCELILB:BCA:HBs epitope©] gram-negativew ¢l W&+ (Escherichia

coli JM109)3} gram-positivew ¢l 2kt (Lactobacillus casei)o] B2 A=A, F2A A3l

H Zzhe] oA pgsAt §FH STY epitope @M H o] BHPS Anti-HBs A E 71HA]

a1 83 western blot WHel oA st i D FAbr e A EH pgsBCA
o

o ol&] HBVE S epitope®] HAIFHASS Q37 fsted S48 i 2 {2k o
AE B3 = AT A$ AEAF innermembrane ¥ outermembrane 5 &)
o, Ak AS MEAY Axd & F85te 2 dWAES Anti-HBs IAE 7HA a2

lo

3% western blot AF pgsAet §FH SITY  epitope THA OiFEo] oA
outermembrane®], F4k el A MEH] XS Tt I APH o R hA

Frabt el Al pgsBCAC o8 S3e1¢] epitopee] EHHAGS Qa7 fste] &
S gt 2 Akt T AE Anti-HBs @3] 28] 31 fluorescence (FITC)9F HH-S-A171 &

_IZ >1E

OE

-2 Ax A S (Fluorescence—activating cell sorting (FACS) flow cytometry
machine>. 2 A =7 st 23 control

=
I} vl aldte] S epitoped T T sl= ‘Fjiﬂoﬂfﬂ—t— fluorescence WE7} o} 92207

Fl
=)
=
T
T
rﬁ
CEI
o3}
2
@
<.
+
Q
i}
o)
H
29
_ﬁ
oo
e
o]
o
=}
=
D
7
o}
@
3
[}
rD
i
AN

_55_



o
£-
il

gram-negativetr 1 U4 ¥} gram-positivet

=
1

il
H)

o

o

-
It

I pgsBCA7}

1553

h4
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So] FHlAMY local immunity 8 F& Lolr 7] ¢35t HBVE S
epitopedl & mouse FUl IgA A7} SA st old g AHE o} BT},

= ol
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0.7 07 4
e 4 0E o
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s
0.z e S 0.2 4
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o2 98] wIlE nlolel2e] RNAE FE3t9] HNF F genedl specificd primerE A2t
gto] o2 Hige® RT-PCR 7S ol&3dto] 479 genes S T4t T3 d 479 W
ME genesS VAE BW HAE WEHd FEYSAT. 29SS FUstr] At o2 7t
A] restriction enzyme= A}-83}1, sequencingd}$ith. ii‘a‘ o] geld Z}7}e] sampleeS 4
7] MAE TAUYdS WHE o8&t dYdE competent cell (E.coli)ll transformationd} )
o},

ol& A ZZ¥H DNAZE 1% agarose geldlA] &<213 Zo] DNAZS &AL T-vectorol

cloningS 3%+t
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AR 9 A%k g = I
T-vector 1l
insert 3ul F1,F2, F12, HN1, HN2
ligase 10
10x buffer 210
DW 130
total 2040

o

Nt

ZAH o2 16TAA 4A17F o]l Whe AJZFS o] AgS |9t F2A35HA ligation©]
2 12A1%ke] HHS A 7HE Fo] vector$} insert’} FW3 A EE it PCREY 23}

HEo]zx NDV DNAY mlA 2 HEEZS poly A tailS 2EAE L o] S o] &3] T-vector
7F 7HA AL Qe poly T tail®} 285 3HA "= Aol o] % transformS 8] AEWE &
A AFA 7= Aolty, 28] sequenceZtA] FAHE F9F HNS 7FA 3 pET43-1la vectorol
ligations %1 &Y OP 3T}

u}. pAT vector ligation ¥ transformation

T-vectoroll A restriction enzyme ¢1 BamHI, Kpnl, Xhol= 01%6‘}04 ¢13l= NDV 3 Akqk
S #AgHa o] Ecoli B3 vectordl pET43-1la vector®t A4kt 2& vectordl pAT
vectordl] ligationg &%t}

A4 2 Aok & & H a1
PAT vector 1l
insert 3l F, HN
ligase 1wt
10x buffer 20
DW 130
total 2040
S AT s AYE FAAE B s PEe Au uigirel st Azt gy ozt
elo] 79 Eﬂ' 0}‘7} w}‘:ﬂr’\i O]Ed 4+ colony PCRS &l ddt= FadA7E Suk=A
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Expect size

PAT : sIpA : pgsA264 : linker : NDV F, HN
bamHI / Kpnl cutting

. NDV HN 2 F g2 3¢ 49

pAT W¥ & induction promotorZ} o} B2 IPTGS 22 inducer’l Qx| 31, v s}
A Az G d S BRle s WE 7 taclEe] ok FEEF 20 4= MRS broth
Abgate]l 30TCelA 714 2o 2 st NDV viral protein®] &S <2135t

=)

pAT:A:NDV &

M : marker

148kDa —»

9eKkDa 1 : contol(L.caesi)

64kDa

50kDa

36kDa
22kDa

Lo

: PAT:A:
: pAT:A:
 DAT:A:
 PAT:A:
: pAT:A:
 DAT:A:

s $—expression

<4— pgsA

N O O b W N

F1
F2
F12
HN1
HN2
HN2
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7kl linkerZ

525 : control

* marker

: pAT : slpA:
! PAT :slpA:
: PAT :slpA:
* pAT : slpA:

ZEs7] v vk o o] NDV dude g&xow wisy)
e Fee WS FoRM WAL koluA Ak g Ade F
A7b oz AL woluA s AW Afolth oS sy 9
Aol pgsAdl 3 FdA 2 WS EQld Aijolr),
200—>
150—»>
100—>
75—
. <«—— pgsA + NDV HN
37—
25—
525 M 1 2 38 4 5 6 7 8
1st Ab 2nd Ab
anti — pgsA 1:3000 anti rabbit 1:3000
pgsA 264 : linker : NOV HN 6 2 . pAT : sIpA : pgsA 264 : linker : NDV HN 9
pgsA 264 : linker : NDVHN 10 4 : pAT : sIpA : pgsA 264 : linker : NDV HN 11
pgsA 264 : linker : NDVHN 13 6 : pAT : sIpA : pgsA 264 : linker : NDV HN 16
pgsA 264 : linker : NDVHN 17 8 : pAT : sIpA : pgsA 264 : linker : NDV HN 18
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HN w932 pgsA264°] fusion FEZ T2 HON wilde] =7] 16kDa¥ pgsA264
il 29kDac]l A A ek 45kDae] A71E YERUH o] At pgsA FAE FASHA T
1525 S EHFAF A2 A negative control®Z A& E ATl I olgd BHS Eur A5}
15kl NDV #Als gk ol A serums #2lske] ©] serumo = thA] gQlstgiar o] wid
o] &3 NDV HN w@¥jdolet= AL 59 st

100—»

75—

50— <«—— pgsA + NDV HN

45kDa

37—

25—»

525 M 1+ 2 3 4 5 6 7 8

1st Ab 2nd Ab
chicken serum 1:3000 anti chicken 1:3000

o714 Ete EA S NDV HN @928 prokaryotic cello|A] W3S A|7]7] wf &9
glycosylation®] EAs}A] &=t F I3t FxRHQ W= &4 & A
& 3 HN wilz o] Xl glycosylation site”’} 330y &A=
Aol AztEw ol2 A8 serumlE ol = oy gl ATt =
dol FxA o2 Wrt EASERE A3t 59 AA7E e AsE A kA seruml 2 F
A& w= pgsA FARTE R AL o] band7t HEEH AT
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A B 23dE wAlE HN g de g 49

F2d % 9 2ydo] &ld %EHP%’—?‘/\E ol HFet7] ol del 4 F(C57BL6) I Al
HZEdo] A¥S PP hx+L 2719 ++ 2 3nte] & PBS(phosphate buffed sahne)“}O
Folsls v gEREFAY Fods o2 Rt AyS AAsgT. Fodde H
G go] My SEHIAIFAE AT Fol, 283 & 3 o2 intranasal® 5‘045}9114.
oral Fo] 9] cell & 100ulel 5 X 10"709] cell intranasal 20ulel 1 X 10"7019] cell
M 45 %o FoE vt Fo Ao serumS AL FAFE 2459 serumS A H 3}
o] o] serume ELISAZ H]usle] 7l o] HN ©uldoe] wtdy 2tend£27F NDVE =
o & F dowre FAE A DARJMAE vl k. 1AW FAHE HN @il d S
Rdsks FEMAFAE FolA o A A4 whEE fdshAl &kt
b @AE SPF WolglE Tiste] Feh 22 W 2 & negative control group¥ 7744 th
2 Lol oral ¥ intra—nasal groupl = B8 sle] Z-2zF 207t ¢ SPF tﬂo}ﬂ o HEE A
sttt Fol e F3t F 3UFH 3T dSH R HES AN & 1599 F4
715 7% A4S A sk A AL o FE HASEA o

0.2

0.18

_‘ - =
—&—oral
- 4l - intra

o
-
n
w
~
o

Aol =xE HF 47 9 A 97 A ofFolrh. AAA o ® 45 F intranasally HF
# group®l A= control groupell HlE|A w9 =& FA A AUHE YEUeH, A F
o groupdl A= @A F7HE YERYAT
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of, ARd#HE o] &3} FAE AT WA A AT

orol| A 9F3+ LactobacillusE transfer vectorz o]&3 & 23 o]9o E AFINEL
Salmonella typhimuriums ©]-83 v 2d A% F83t3h o] & 98] AlFA 27dE NDV
of 3 th2 99 neutralizing epitopeE ZrolAl o] E HIEF O 23 primerE A Zo| design
stATE the sequence ¥ ©lE MO R primer FH oltt o] FEL oA 7]E
AAAE Foleke e e A EA 7B el NDVel disiA dedde] mfg Hoju
tan Id AEE vEeR gE §95 AAsiit olF v o® HN, F, N genes 717}
RT-PCRZ F%3lo] thA] o] v F9& Hdsturt sl

F

i R wen e e e s ST R = Fm
DR e - 1rama
L i i - TP | i . a L i L' r . | i -

i
RSP T U T TER TN POT THE PHOCHE PSS EFE FHD IO 45 EIY 4Rd TR O DHE BTE IS DNY MO OOE MY LSE TIF 5m B
O T O TINOET A THT O T PR DD TR DT MR M BN TN BT R PO N NE T N TR TR T B A e [N
B E T L T A DO N P AT T A O T TR T T AR T S e P T ST B AT OOW I e T o=
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Wi ih g AL il N WL G e g LD RCL A6 EIL §ED ECL AR L gL 0 TE4 DL LEL 0B LED n IDD G e dik i
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pYAZ9Z =mequencing primer

e

Distilled water 6 ul
5RT huffer 4 ul
Random hexamer (10M) 5 ul
RNase out (40U/1) 1 ul
Omniscript RT (200U/1) 1 ul
vRNA template 3 ul
20 ul

Reaction mixture for cDNA synthesis of NDV viral genome.
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Prim=r [Ham= Seguence Length Tw™
PYRISZ aaqg 3 S ATT RAT CRAT CCO GCT COT AT 3¢ 20 me 4B.2%C
NDW HIV

Primer Heame Jequance Length Tw™
HI'W=HN=563=RamHI 3 &Y GGEA TOoC OTR ATR TTO TCT GOA TGZ =2°¢ 27 KL 52 .84
HIW-HN-1068-Xhal A3 5 O GAG CTT CAT TCG AAT TG 3° 27T ne S1.67C
NDWV F

FPrimer HNome Sequencs Length Tud™
HDW=-F=1-HamH]l 35 5 bhA TOD ATe oL TOC ReR COT TOT 3° 24 [t 48, 07
HDW-F-411-Zhal AS 5 OIC GAG CGC TGT TAT TIG T3C =2° 24 mC 52.5%C
NDW NP

Frimer Hemne ST Length T
HIW-NH-1081-HamHI 3 54 GGA TOC CTT Gk GTh GG TAC &0 37 26 ne TO . A
HDW-H-14970-xhal A3 = OO0 GAG ATR CCLU COR OTC ol &T 37 2% [t 51.5°C
12 Sl9) kelMsh g W ew RT-PCRS Saste] 54 474 bt o= 9




w3 cDNA AxF, $&357] fste] th53 22 primersS designste] o] & PCRel o] &3}

ATt

Primers used in

amplifying gene fragments for cloning of NDV target antigens in pYAZ292

cloning/expression vector.

Primer Name

Sequence

NDV-HN-568S

5 GGA TCC GAA TTCAAT GTA ATA TTG TCT GGA TGC 3’

NDV-HN-1068AS

5 GGA TCC TCT AGA TTA ATG ATG ATG ATG ATG ATG CTT GGC
CAT TCG AAT CTG GTA GTC 3’

NDV-F-175S 5" GGA TCC GAA TTC GGA TCA ATC ATA GTT AAG CTC 3’

5" GGA TCC TCT AGA TTA ATG ATG ATG ATG ATG ATG AGT
NDV-F-270AS

GGT CAA TGT CCT GTT GTA TGC 3’
NDV-N-12705 5" GGA TCC GAA TTC TCC CAA GCT CTA CAA GGC GGA TC 3

NDV-N-1467AS

5" GGA TCC TCT AGA TTA ATG ATG ATG ATG ATG ATG TCA ATA
CCC CCA GTC GGT 3’
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o]& ©]&% RT-PCR A¥+= b3

HN MNP f

M o 1 2

2

RT-PCR A#( NDV HN, NP, F).

od7]e A 7led pYA292 vector U] =9 Washington UniversityollA 7|35 o] F&H
Salmonella typhimurium H6830] ™3 o3& vectore]t}. ol wl-$- W3] desigh¥® vector®
] host strain¢! Salmonella typhimurium 683 cellol /] Eo]& © 2 replication 3}o] ©l & &
U3t s wSo]d vectore]tl. 3 host strain®! Salmonella typhimurium 683 cell
diaminopimelic acid (DAP) muntant strain® &, ©] diaminopimelic acid (DAP)E= Gram <4
7o AXHS FAstE F23 peptidoglycane] dEo 2 4#x At} o] mutant straine
v Foll HkZo] diaminopimelic acid (DAP)S 4 Q4% Q731 omz uefd HkLol

o] diaminopimelic acid (DAP)E #H7}sto] v &34t}
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- 10
AT TCTGARET GACCT O TG A AT TAAT AT G GCTCO T A TRAATEGTG TG AATTGTCAGCOCATAAC AL

R ] I :
TTTCACACALBASBCAGALE ATG CCG Eﬁp'rrl: GCa &TT M'ﬁ"?‘r CCh 'ﬁl_ﬁ_ﬂl: £ ace
Mei Pro Giw Phe &la Il Pro Gly Bap Pio Ser Thr Cps Sar

ine TIL
Cia GBCT CCC IIE?ECTT GGG AGC TTE GCA CTG = larFig)
Bin Al Pme Lpa Leu Gy Sar Lesw &g Ly

PYA292 for eukaryotic expression of recombinant antigen. cloning ¢ %I+ EcoRI®} BamHI
ol o] A FAH cloneEL host strain?l Salmonella typhimurium H68320. 2

transformation} <3 t}.
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