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Pseudorabies is caused by Pseudorabies virus (PRV: Aujeszky's disease virus) of Her-
pesviridae that is characterized by 100 to 150nm in size with a linear double-stranded DNA
molecule with of approximately 90 X 10°Da. This disease affects most of domestic animals such
as swine, cattle, dog, sheep, cat, chicken, etc. causing high mortality and economic losses. In
swine, young piglets show high mortality and pregnant sows, reproductive failures. However the
adult swine reveals no clinical signs in general. But they become a carrier state and play an im-
portant role for propagation of the disease.

In this study, the nucleotide sequence of major casid protein gene of PRV, Yangsan strain iso-
lated from the diseased swine in Korea was analyzed, and the recombinant MCP was produced
by expression of the MCP gene in Sf-9 cell using baculovirus transfer vector system.

As result, in BamHI digestion, MCP gene locus of PRV YS strain showed different from that
of Indiana S strain. The patterns of enzyme mapping were also found to be unidentical each oth-
er. The sequence of the MCP gene partially analyzed showed 98.09% identity to Indiana S
strain. The expression of MCP in Sf-9 cell cotransfected by pVLMCP-44 baculovirus expression
vector was characterized by Southern blot hybridization, immunofluoresent and im-
munocytochemical tests, SDS-PAGE and Western blotting. The tMCP with M.W. 142kDa was
most effectively expressed in Sf-9 cells at the 3-4th days post inoculation of the recombinant ba-
culovirus by 2 moi.

Key Words: Pseudorabies virus, Korean isolate, major capsid protein, MCP gene expression.
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PRVE =2 H2]59 Yangsan (YS)F& AHE-
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(2.8 Kb)

Fig. 1. Strategy for construction of the cloning
vector containing the MCP gene of Yangsan strain.

2. PRV DNA =&

Nishimori®} Jestin 5 [13]2] 9hE-E

th PK-15 Al 25 S A "’}é“ A E7 B
2 100TCIDs/mle} YSFZ 3t njakslgl e
o, JEHA E7 (cytopathic effect, CPE)7} 80-
90% TAE o AELE 33l 10,000 X goll A
2087 AAEET v AEFdE vHA] 120,
000 % gol] 2417+ Zot

Azl

3. MCP gene2| M|StEAX| & =HN

7}. Agarose gel2 £ E| DNA =&

YS9l BamHI 3¥%x EAL Ar|gEs
agarose gel 2 5B Zahdl 3 DNAE F&3517] 9
3} A] Maniatis 5 [14]2] WS 2834}

L}, Plasmid vector 24 4l 224

Cloning vector2 pSL11903} pTZ19R(Pharmacia

Pstl
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C— (2.8 Kb)
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Pstl Hi|
Pstl nell

Self ligation Sel? ligation
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(5.2 Kb)

PMCP -33P
(3.7Kb)

PMCP -33H
(4.5Kb)

[ -y

selt ligation

Self ligation

pTZP-24A
(4.6 Kb)

Fig. 2. Construction of the subclones of the MCP
gene of Yangsan strain; pTZP-24A, pTZP-24S,
pMCP-32P and pMCP-32H.
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{14.2Kb)

g n

Fig. 3. Construction of the pVLMCP-44 ba-
culovirus expression vector.

LKB, Discataway, NNZ 2A] 3o (Fig. 1),
ligation-€ Maniatis 5 [14]9] WS 23181
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Fig. 4. Cleavage patterns of pTZW-3 with vari-
ous restriction endonucleases, Lane 1: 1kbDAA
ladder marker, Lane 2: BamHI, Lane 3: PsA, Lane
4: Bgll Lan5: Ncol.

Fig. 5. Cleavage patterns of PMCP-44 with vari-
ous restriction endonucleases, Lane 1: 1kbDNA
ladder marker, Lane 2: Clal, Noel, Lane 3: Bglll,
Lane 4: Pstl.

#29 0.6pg Z=°] BamHI 3815 DNASH 24
@ pTZ19R vector DNA 0.2pgo] 1mM ATP 1pl,
10X T4 DNA ligase buffer [0.5M Tris-HCI (pH 7.
6), 0.IM MgCl, 0.1M dithiothreitol, 0.5mg/ml bo-
vine serum albumin] 219} 2-4 units®] T4 DNA li-
gase (10U/l, Kosco) 1p12- zHzt FH7betm 20
A TFFE A7 F 16TA 18R w23}
Kt

B3 BamHI 3 A §do] MCP #AA S %
eta glemz MCP fAATE 243
98t BamHI 395 23 (9.2Kb)E Notlo. & A
Zdlel MCP 4dA ¢ HEQ 33Kb (602nt-
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Fig. 6. Cleavage patterns of MCP 4.4kb DNA
fragment with various restriction endonulease, Lane
1: kb DNA ladder marker, Lane 2: Accl, Lane 3:
Bgl1l, Lane 4: BstEIL, Lane 5: Fspl, Lane 6: Hincll,
Lane 7: Ncol, Lane 8: Nofl, Lane 9: pfIMI, Lane 10,
Psfl, Lane 11: Smal, Lane 12: Xhol, Lane 13:
BamHI, Lane 14: Clal, Lane 15: EcoRI, Lane 16:
EcoRV, Lane 17: Hindlll, Lane 18: Kpnl, Lane 19:
Ndel, Lane 20: Sphl.
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Fig. 7. Restriction enzyme cleavage sites in the
cluster o MCP genes i the unique long (UL) par of
Yangsan strain.
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@315 o}, Cloning vector?] pSL1190& Notl© 2 A
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Y.S.MCP: 5’
Indiana S.MCP.:3’

Y. S.MCP:
Indiana S.MCP.:

Y. S.MCP:
Indiana S.MCP.:

-GGCGGCCGCG?CGCGCCCGCGCC -\({T C ;TCCCCC ;C{ GC}'CCCCAGCGACCGCGC,-\C.-\CGC

660

-GGCGGCCGCGACGCGCCCOCGCCATTCTTCCCCCGCCGCGCCCCAGCGACCGCGCACACGE

720
GCCCGTCCGOGGTCGTCGCCACACGATGGAGCGCCOGGCCATCCTGCCGTCCGGGCAGAT

GCCCG%!;CGCGGI‘ CGTCGC'{ACACGATGGAGCGCCCGGCC.—\TCCI GCCGTCGGGGCAGAT
780
CCTGTCCAACATCGAGGTGCACTCGCACCGCGCGCTGTTCGACATCTTCAAGCGCTTCCG

CCTGTCCAACATCGAGGTGCACTCGCACCGCGCGCTGTTCGACATCTTCAAGCGCTTCCG

Y. S.MCP:

Indiana S.MCP.:

841

CTCGGACGACAACAACCTCTACGGTGCCGAGTTCGACGCGCTGCTCGGCACCTACTGCAG- 3

CTCGGACGACAACAACCTCTACGGTGCCGAGTTCGACGCGCTGCT CGGCACCT ACTGCAG 5’

1560

Y. S.MCP: 5" -AGCGGCTCCTGCACCACGTGCTGACCCTGGCGGACACGCACGCGGACGTGCCCGTGACCTA

Indiana S.MCP. :3’-AGCGGCTCCTGCACCACGTGCTGACGCTGGCGGACACGCACGCGGACGTGCCCGTGACCTA

1590
Y.S.MCP:  COGCGAGATGGTGATCGCCAACACCAACCT-3”
Indiana S.MCP.:  CGGCGAGATGGTGATCGCCAACACCAACCT-5”

2820

Y. S.MCP: 5" -GGCAACCAGCCCCAGGAGGAGCTCAACCACGCGCTGGCGGACGCCACGETGCTGCCCCCEC

Indiana S.MCP. :3’-GGCAACCAGCCCCAGGAGGAGCT CAACCACGCGCTGGCGGACGCCACGCTGCTGCCCCCGL

Y. S. MCP:

IndianaS. MCP. :

2880

TCATCTGGGACTGCGACCCCATCCTGTACCGCGACGGGCTCGCCGAGCGCCTGCOGGAGCT-3”

TCATCTGGGACTGCGACCCCATCCTGTACCGCGACGGGCTCGCCGAGCGCCTGCCGGAGCT-5

4790

Y. S. MCP: 5" -CCCCCOCCCTCACCCCGACTCTGTCACCCGCCCCCACCCTCCCGCGCEGCGCCGCGCGTGT

Indiana S.MCP. :3’-CCCCCCOCCTCACCCCGACTCTGTCACCCGCCCCCACCCTCCOGCGCGGCGCCGCECGTGT

4850

Y.S.MCP : ATATAAACTGTGTACACGGCACCCGCCCGCGTCAGTGTCTTCTTTCGCTCGCGCCGCCATGG-3

Indiana S.MCP. : ATATAAACTGTGTACACGGCACCCGCCCGCGTCAGTGTCTTCTTTCGCTCGOGCCGCCATGG-5

Fig. 8. Comparison of MCP gene scquences of Yangsan (YS) strain and Indiana S strain. Arrows indicate

the sites showing different sequences.

pMCP-102 24519t} (Fig. 1). “12) 31 pMCP-10
cloneS Notl2 & = 2] 3to] MCP §-A xjo] F BB
¢l 1.0Kb (3925nt-4930nt) 5 3238 T partial diges-
tiond} <} 2F4 3} 6.7Kb pMCP-33 clone?} ligation3}
o] pMCPS} pTZ-44% 24 813t} (Fig. 1).

C}. Plasmid DNA =&

MCP #-#AA}Z ligationd}od transformation%l E.
coliz F¥] Z8ol @ AL #FAdy] Yslo
Maniatis -5 [14]2] plasmid A F3&
paration)-2- A}-&3+3 ol

3 AgEEwow FQE MCP 222 1

= 2R 57] Ys)A plasmid maxi kit (Qiagen Hil-
den, Germany)2 AH-83 thZFF2 (maxi-pre-
paration)-2- %83} o},

(mini-pre-

2}, MCP gene2| H&&E A 2| ol 24

pTZ-44 cloned BamHI3} EcoRI©.Z double
digestioné‘]—otl MCP A2} (602nt-4930nt) S F=
3} & Kammermeyer & Clark [15] 52 W& &
£3ld Accl, BamHl, Bglll, BstEll, Clal, EcoRl,
EcoRV, Fspl, Hindlll, Hincll, Kpnl, Ncol, Ndel,
Notl, PAML, Pstl, Smal, Sphl & Xhol (NEB) £ =
T 19%°] AFdELE A2 slo] enzyme map-
pings} i Th.

4. MCP R} A7|ME 24

7}. Subclon =AM
Yamada % [16]¢] X 13t PRV Indiana S3=9}2]
AL LS ¥ w3tr] Y3} subclone; pTZP-24
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Fig. 9. Cleavage patterns of pVLMC-44 DNA
with various restriction endonuclease, Lane 1: 1kb
DNA ladder marker, Lane 2: BamHI and EcoRI,
Lane 3: Bglll, Lane 4: Pstl.

Fig. 11. Cleavage patterns of Yangsan strain
DNA, AcNPV DNA and MCP recobinant virus
DNA with restriction endonuclease (A), and South-
ern blot hybridization (B), Lane 1: A-HindlIll, mark-
er, Lane 2: AcCNPV/BamHI and EcoRI, Lane 3: Re-
combinant virus/BamHI and EcoRl, Lane 4:
Yangsan/BamHI, Lane 5: 1kb DNA ladder markjer.

(837nt-3274nt), pTZP-24A (1465nt-3274nt), pTZP-
248 (2741nt-3274nt), pMCP-33  (602nt-3925nt),
pMCP-33P (602nt-837nt), pMCP-33 (2882nt-
3925nt)% 24 8t T (Fig. 2).

Lh HIIME 24

MCP geneo] &8 ¥ pTZ-44 (602nt-4930nt)2}
pMCP-10 (3925nt-4930nt) 18] : pTZP-24
(837nt-3274nt)Z F-¥] 24 subclone pTZP-24A
(1465n1-3274nt), pTZP-24S  (2741nt-3274nt)}
pMCP-33 (602nt-3925n)Z H-E] 24 ¥ subclone
pMCP-33P  (602nt-837nt), pMCP-33 (2882nt-
3925nt)e] G71A L& -2 Sanger 5 [17]0] B

Fig. 10. Sf-9 cells infected with recombinant ba-
culovirus. Most of cells show baculovirus specific
cyopathic effects.

1%} chain termination }'H-& §-83¢c}. A=
H gel2 X-ray film (Kodak, Rochester, NY)#} in-
tensifying screenol] WEA|FAH A2 2397}
autoradiography & AA|§ F @ dstn G714 d
< #HEIIEch ¥H, DNA grIAY9 E42
DNASIS program (Hitachi}& A3} o}

o

5. Baculovirus expression systemZ 0|
PRV MCPR X2 28

7}. MCPR & X} expression vector cloning

MCP-&A A2} 98 vector=% baculovirus ex-
pression system%-¢l] pVL1392 baculovirus transfer
vector (Invitrogen, San Diego, CAYE A}-8-5}4 0

pTZ-44 cloneg BamHIZ} EcoRIC.Z A3}
MCPHAAS 44KbEHZ FE3 i,
BamHI#} EcoRIS 2 Atsle] wEojd pVL
1392 vector®} ligationA]7] ¥ U&#9] transfor-
mation¥} £FFE HF & AR HAdd 25
FFEH oz o FH 5 (Fig. 3).

L}, MCPSAAZL 872 A=%F baculovirus
o ZMT AIIEH

MCP-8-# A2 baculovirus expression systemol] 4} 2t
HA17]17) Y3l SE9 (ATCC CRL 1711)4) £ 9} linear
baculovims DNAZ FA)H BaculoGold Transfection
Kit (Pharmingen)S AH8-3}od, expressionS $]3F co-
transfectionS- 4 A} 3} T}

C}. Southern blot hybridization
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Flg 12. Features of indirect fluorescent assay (A and C) and immunocytochemical staining (B and D) of Sf-9
cells infected with recombinant baculovirus (A and C) and S£-9 cells infected with AcNPV (C and D), X 200.

12 3 4 5 67 7 6 5 4 3 2

Fig. 13. SDS-PAGE (A) and Western blot analysis
(B) of MCP expressed in SF-9 cell infected with vari-
ous MOI of MCP recombinant baculovirus at 3th day
post infection Lane 1: prestained protein molecular
weight marker, Lane 2: Sf-9 cell with AcNPV, Lane 3:
S£-9 cell with 2 moi, Lane 4: Sf9 cel with 1 moi,
Lane 5: Sf-9 cell with 0.5 moi, Lane 6: Sf-9 cell with
0.25 moi, Lane 7: Sf-9 cell with 0.125 moi.

200

97
68

43

Fig. 14. SDS-PAGE (A) and Western blot
analysis (B) of MCP expressed in SF-9 cell in-
fected with various MOI of MCP recombinant ba-
culovirus at 3th day post infection Lane 1: pres-
tained protein molecular weight marker, Lane 2: Sf-
9 day pi, Lane 3: Sf-9 cell with 2 day pi, Lane 4:
S£-9 cel with on 3 day pi, Lane 5: Sf-9 cell on 4
day pi, Lane 6: Sf-9 cell on 5 day pi, Lane 7: Sf-9
cell on day pi, Lane 8: Sf-9 cell on 7 day pi.
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Table 1. Expression of tMCP in Sf-9 cells infected with various moi of MCP recombinant baculovirus

Inoculation IFA/IPA

m.o.i 1 2 3 4 5 6 7days

0.5 0/0 0/0 0/0 1/1 1/1 2/2 2/2

1.0 0/0 1/1 1/1 22 2/2 2/3 3/3

1.5 0/0 12 1/2 2/2 3/2 3/3 3/3

2.0 2/2 2/3 3/3 3/3 3/3 3/3 3/3

2.5 2/3 3/3 3/3 3/3 3/3 3/3 3/3

3.0 3/3 3/3 3/3 3/3 3/3 3/3 3/3

Control 0/0 0/0 0/0 0/0 0/0 0/0 0/0

IFA = indirect immunofluorescence test, IPA = immunoperoxidase assay, Control = Sf-9 cells infected with
AcNPV, 0 = negative, 1 = weak positive, 2 = moderate positive, 3 = strong positive

Southern blot hybridization2 DIG (Digoxigenin)
DNA Labeling and Detection kit (Boehringer
Mannheim, Indianapolis, IN)E A}-&31¢] t}.

1) DNA labeling

WAl ® DNA 1pgel 2pl hexa-nucleotide mixture,
21 dNTP labeling mixture (ImM dCTP, 1mM
dGTP, 1mM dATP, 0.65mM dTTP, 0.35mM DDIG-
dUTP, pH 7.5) 2 1pl Klenow enzyme (2 unit/pl)&
7ot FRFE 20uHA T F 37CAA 1-
20A1 7R B A %}gi o, EDTA (0.2M, pH 8.0)
2418 H7FEhe] Wg- FR AR

2) Hybridization

ZH] ¥ PRV YSF, AcNPV @ MCP recombinant
viis2 ¥ DNAZ F&5o] AFELE AT
. 0.7% agarose gelS Al-&3la] 2A17F B<F 3-5V/
Cm= A7]GF3t1, o]lojA] VacuGene Pump}
blotter (Pharmacia LKB)Z ©] 8-3}o] blotting2 4] A]
&} 94 Tl Hybridization Z}7g o] £ nylon paperE
308-%¢<} blockinggt &, 50ml buffer 20 10pl anti-
digoxigenin-alkaline phosphotase conjugate® £33}
o A7} & 3087F vk-gstg . 7] 2 2= buffer
30l 45u1 NBT (nitroblue tetrazolium)$} 35ul X-phos-
phate solution (5-bromo-4-chloro-3-indolyl phosphate)
= £ As AHESIR I, gANA 1087 T
e ~

6. PRV MCPRF M X} 9| gt5i&tol

7}. Indirect fluorescent assay (IFA)
Petridish (60mm)°] coverslides} Sf-9 ¥ (2%
10‘Scells/ml)E g, recombmant virusE 1 mois 7|
o]—OZ] 401 7k HH 0}: Ab= oﬂ.Q_ Xﬂﬂ o]‘_l PBS
= IQ A& o 80% ol Eo 7 587t 1%
stm "aan Aoz AAsgo)

L-}. Immunocytochemical stain (ICS)

Immunocytochemical staining2 recombinant
virusZ 100] @A 31X sta SE9 Al E7} wFa
petridish (60mm)o] HE£38l1 1.5% low melting

point agaroseE overlayAl#A 91 F 80-100%<)

CEEE XA 27CdA 3597 W FEEA

o} dj kol geld 11]714“7 PBSE 13] A&t
o] 80% acetoneo]| oA T AAE] AZRA
At

C}. SDS-PAGE %! Western blot

ZA g E MCPLEAH ¢ recombinant
vinsd E o] & o3 el E SDS-PAGE ¥
Western blotol| A #2313 o}

SDS-PAGE%:= Laemli [18]2] Wi & S83lgo
o wlo]f A HEFH FALF HEM
A4 E B2 3t} SE9 A E 7 v FE petrid-
ish (60mm)ol recombinant virusE 3.0 moi, 2.5
moi, 2.0 moi, 1.5 moi, 1.0 moi, 0.5 moi, 0.25 moi
D (0.125 moi BE HELd JZEE AcNPVE
AEsta] 743 A E AT

Western blot-& Blake 5 [19]2] electroblotting®¥
WS -&-8-3}a] Hofer blot system (Hoefer, San Fra-
ncisco, CA)yE AHE-3}% 31, enzyme immunoassay <
vectastain ABC Kit (Vector, USA)Z ©]-&3}l9t}.

1. MCPRA R} &

MCPo thgh FARE 2887 A8l YS+
DNAZE BamHI© % |23l v} Yamada 5 [16]°]
Indiana SFo] tha] Haud 9.2Kbol| FHFEHE=
MCP band¥E 3% BAdx #AHQC) o] &
AH-g %23 pTZI9R BamHI sited]| ligationA] 7
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pTZW-3-% 289t} (Figs. 4 2 Fig. 5).

ZE AFALE st MCP Al FE AR =
& sty Yl MCPS-A =9l 4.4Kb (602nt-
4930n1)+-S 19% 9] Accl, BamHI, Bglll, BsEIl,
Clal, EcoRl, EcoRV, Fspl, Hindlll, Hincll, Kpnl,
Ncol, Ndel, Notl, PAIML, Pstl, Smal, Sphl 2 Xhol#|
qEAZ A g ZAF BamHIl, Clal, EcoRI,
EcoRV, HindIll, Kpnl, Ndel'S S ATE 971 29
o, Bgllle 271 ¥4 (2.4Kb 2 1.9Kb), Fsple-
37} £ (2.8Kb, 1.2Kb 2 0.3Kb), Ncol-& 47} 5
7 (1.8Kb, 1.4Kb, 0.6Kb 2@ 0.5Kb), Smal-L 37 &
A (2.2Kb, 1.7Kb 2 0.4Kb), Xhol& 47) 24 (1.
5Kb, 1.3Kb, 1.2Kb ¥ 0.4Kb)= 2tz JElY In-
diapa S=9] A & & A pattern¥} U 23t T}

Hh o] Accld glAlelE 47 B2 (2.0Kb, 0.
9Kb, 0.8Kb Z 0.7Kb), Hincll#] 2} A} o = 1.1Kb, 0.
8Kb, 0.7Kb, 0.6Kb 2 0.5Kb 5 <=7] o] #te BA
2 Agtel o, Noda e} 4] 271 B4 (33Kb 2
1.0Kb), PAIMIA 2} Al &= 57 B4 (1.7Kb, 0.9Kb, 0.
7Kb, 0.6Kb, 0.5Kb), Psax} 2] A 37 £ (2.4Kb,
1.7Kb 2 0.2Kb)e] 7z}t AdE 9l 3, Sphix ] A
AtEdo] glo] Indiana SFob= ¢33 B &
cleavage patterng ERR A} (Figs. 6, 7).

2. MCP DNA sequence =41

MCP geneo] 223 ¥ pTZ-44 (602nt-4930nt)<}
pMCP-10 (3925nt-4930nt) 123 pTZP-24
(837nt-3274nt) = ¥-€] ZA H subclone pTZP-24A
(1465n1-3274nt), pTZP-24S  (2741nt-3274nt)$}
pMCP-33 (602nt-3925n)Z K& Z}A]E  subclone
pMCP-33P  (602n1-837nt), pMCP-33H (2882nt-
3925nt)e] G EE EA8la Indiana SFE
MCPHA A |71 g3 vlmdt A3+ Fig 8%
2

2 MCPo) & Fst= 682 A ATG codone)
upstream 83bpE B} 4673 & TGA termination
codon®] downstream 177bp7}2] 9] X8} 4850bp
% @71 ge] ¥49 577bpell thal Indiana S5
9] sequence®} M}l v} 98.09%<] YA &L
Bl en, GC & ATE#-S F435 v} 70.88%
:29.12% = Ve

3. MCP recombinant baculovirus =} Ad

pVL1392 vector®] BamHI-EcoRI sitec] MCP-5-
AAE Ablste] IAYE pVLMCP-44= Fig37

2. ZA " cloned &113t7] 93t pVLMCP-
442 BamHIZ} EcoRISZ £A] A3 ul pVL
vector size®l 9.8Kb&} MCP-8-Z z}¢] 44Kb= A
dE vl =3 Pdo 2 HEigh At o Fgd
W2 10.1Kb, 24Kb 2 17Kbz AtEgjow,
Bgll = A ElA] 11.8Kb Z 24KbE Attgo] o
ZAxlo] MCPFAAe] 5'Zo] polyheadrin  pro-
motor (PH) #H3ko & Ai= glgo] &=t
(Figs. 9, 10)

4. Southern blot hybridization

MCP linear DNA®S] 3.3Kb (602nt-3925nt) 4
Grg)S labelingdl 9 Th. YSF DNA, AcNPV %
MCP recombinant virus DNAS ZF9A|E£ 2 H-§
717} 2Zete] YSF2] DNAE BamHIO 2 sin-
gle digestiond}} 1., AcNPV¥ MCP recombinant
viruse] DNAYE BamHl % EcoRI2Z  double
digestiond}<] labeling® MCP probes} hy-
bridization-g 4 A8} T}

ACNPVS}F MCP recombinant virusZ BamHI 2
EcoRI©.® double digestion?r 23 AR -9
Z MCP recombinant viruse] 8tHx| 29 4.4Kb
DNAS$} hybridization® %} 2.8, ACNPV DNA &2
Z}E Ao 8 patterng R AT (Fig. 11). %3} o]
probex= YSF9] BamHI 3914 #7329 9.2Kbe)
DNA S} MCP recombinant virusel] 8% 2 <1 4.
4Kb2) DNA®) hybridization=] $] t}.

5. dfolH A HEn Ao Mg MCP
gl 5

ek

7} 3 23HA| 8 1} Immunocytochemical stain'?
2 0|23t MCP & & &

MCP recombinant virus2 Sf-9 A Zo]] 3.0 moi,
2.5 moi, 2.0 moi, 1.5 moi, 1.0 moi ¥ 0.5 moi& #
23} 3338 )Y 7} immunocytochemical stain &
2 MCP H3XNH S &2 vb (Table 1 ¢ Fig.
12) 1.0 moi HETE 3UA, 1.5 moi FEFL
297 FE FPgukgol ZA4 AR, 20
moi HFA & 34l WS A So] FHYNE
o] AT

L}. SDS-PAGE2} Western blotol| 2|st W& =0l

Recombinant viruse] <33} MCP2] A4baf
o] Ar#rdA S SDS-PAGES} Westhern blot® &
H] w39 t}. recombinant virusE 2.0 moi, 1.0 moi,

0.5 moi, 0.25 moi ¥ 0.125 moid & 7 F35t1, 3¢
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W ¥ & M EE $35to] SDS-PAGEH o2

A3t A3 recombinant virus A EA| o=
MCPl alld 5= 142kDad] thei o] Wy Q)
o AcNPV HZAEE SAo|t) T3 20
moi ] Fol A 142kDa2] MCP proteino] 7}4
Bel AEEAT, 0.125 moi FEFAME 2%
o2 AeHen, dxFaAs A8 945
A At o] # 3 AL 2 Western blott of] 2] 3
A% 9299 (Fig 13). 39 1.0 moio) re-
combinant virusE Sf-9 M E o] H Falo] 747} v
d T@NEE BESET 747 £} A B E
SDS-PAGEZ EX3 AxE Hw recombinant
viuss HEF 1UA B8 MCPE Aatsta =
F 3599 FFA o, 695 HE FAste
FFE BA. o] 22 AL Western blot]
o M= Q) EH ATh (Fig. 14).

A

2z

el A &g YSF2) MCPo] thg &7}
HFEY-L Yamada ¥ [16]c] H. 323t PRV Indiana
S5 F7IMEH AFEAL AEE F2 Fus)
o AASAh YSFo] td MCP A &a 4 A
=€ Fig. 79 Yebdl vte} o] Indiana SF o=
okZte) Ao} E BT} Indiana ST DNAZ =&
3 BamHIC. 2 X e]3} A3} 404 24, Z MCP
map unit’d 2F 0.45-0.52 A}olof] MCP A7 &
ANPThe AMdo] Hmg v Qo) 2 293
I YSF| M= HoldtA BamHI 35 £ o
MCPHAAZF ZAF e AL &A%} of
2 4L o] YSF gP50 S AAE ZE Y3
ul, ¥F39) ShopeF9} gP50-&A A}t BamHIF
2lA] 7HA EA o] EA)FThE Ben-porat 5 [4]
o] H3elE T2 A BamHI 6 R 24 o) gP50-5
A7 Ada Rad A8 [12]9% d#A ol
Atk Atz drch

T G71AE EAAD YSFY eXI 1AM E
% ATG codonol| 4] 213¥ & o) ZA)8}= BamHI
site7} - flojR ol #AEHUeH oz 93
BamH1 6§15 7|7} <k 200bp %7}8t<] ShopeF:
S oE 292 JeE NS Ao)gtn AFd v gl
o [12). £ AFA BamHI ¥4 o| Indiana S3
o} ol el E eI ol K2 o] 9} §A}E AL
fr Witelst Az doh

=3, YSF2| BamHI 35 £ -S pTZ19Ro|

ligationA] A 2Hd € pTZW-3 EFE-& &3] §
st Bglll & Ncol2 2 2] A| Indiana SF ¢}
Z &} PsA] 2] Al ol & cleavage patterno] thA 2}
o|7b A 1, A ¥ w7} oL KB EE 9
AUt 2 o] f+ Yamada 5 [16]c] Rt
PRV Indiana S52] 415 BamHI £ 2] 9.2Kboj]
o MCP#Z 2} 4.85Kbe]l W3t AFaALEM &
e fEiAgleov a3 o] fAAe gk
Pstl cleavage siteo] ™3 A18 Axr) g7 @&
olUth. YSF9| BamHI 3¥x EAWel Qe
MCPRAzLe] HAE F83l7] 98] pMCP-
Mg Agste FH 50 71€dQ) ozigo)
9t} pMCP-332 Nofl© Z partial digestions}]
single site2 2 73-$- 602nt % 3925nt F9 X o] A
SRAZ A BE 8L 1201Q 1, =g Y
€ A9R9<Q 3925nte)] B3] HEE<QA 1.1Kb
(3925n1-4930nt)7} ligation® 7] Y& e A9
whakoll whet forward 9} reverse?] 2712 71sA o)
N7 WEol AAAQ ligatione] 4F &2 U/
424 WA k7] wiolth

3 YSFo] MCP§A 2 (44Kb)E 1959 A
T2 XA Accl, Hindl, Notl, PAIMI, Psil 2
Sphle] Indiana SF=9}= €474 3] THE cleavage pat-
temE VeI o|AE H &5 [10]o] YSF}
HEFF2 ShopFo] A& A 4 pattern©] 7o)
sictn Hmet A Fo] B AFgAIgME
YSS+= Indiana SF9} T} & cleavage pattern2 3}
A& AAT .

MCP DNA sequence £41djx = MCPS-A A}
WA Q7] 4850bpE 11.9%0] ) Fat 577bpS
BA45le dojz A zA] AANE v @il
o]2] +1} Yamada % [16]0] 2 113} Indiana SF
o] MCP gened} ¥l w3l u} homology7} vil-$ %
ko ™ Indiana STl H)&] 683¥ A G7jE A
3l PAMI site7t 24 H 0= A& Q08 5
AR

T3} ShopeF 9} Indiana SFof] HI8} GCElgko]
2 A%S JeEgE 4 4 UG Seldudt
AATL 6828 A ATG codonol A HE] 467397
TGA termination codonZtA] o] G714 E L Aol ¢
A she=d) wha) 6821 &) ATG codon®] upstream
83bpE- Indiana S+¢} ¥l ¥k vl 6712l F717}
point mutation®] 131 2702 F7|7} © A=
ATG upstream -9} o)} 8]8) MCP structure gene:= 4}
A & mutation?] 7} gkl U Ha] YSF
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o] MCPH3A BAAEE o T8 Holof &}
AAT B AN@A @oln AFHE Eu) MCPH
AAFzE vad FE Rold Ado =
%t Southern blot hybridizationo] 2]3 recombinant
virus®] MCP-A A7} YSF2) MCP DNAS =
@ AYL ARG TS SEO Aol A MCP 2
2 #la] 9 Ade] AL FAAR 1,
Davison3} Scott -5 [20]°] herpesvirusese] MCPE-=}
ol 149kDaol Al 160kDartelely H ugt A
199234 Yamada 5 [16]o] PRVS] MCP 2x}2Fo]
142kDac|2}3r B g A&7 dXstEct. =3,
H A& 2] Westhern blotA} @ o A MCP2] band7}
vkl A #aAE AL (Figs. 13, 14) 1990
Littler -5 [21]¢] human herpesvirus 6 (HHV6) MCP
FAZE E. coliofA] LHA|F Westhern blot as-
say® @ A} AnAo) Arka ALgu oo
’[;H?ﬂ- z7}7(4?_]_ /\]?slo] ‘g_ul—ﬂq‘

adY B ARCA St AXela dEd
MCPZE anti-PRV swined A -2 o] &3} in situ &
4 249 333 AE immunocytochemical
stain . 2 AjF g uf 73 FAgo] AR HS
o822 (Fig 12) ¥ dAToA ZAl® MCP re-
combinant viruss= Sf-9 A Eoll X 3EFe] MCP
£ T T o] FAHUT} EF PRV MCP= 55
AW ol 4] PRV envelope glycoproteinol] H] &) A%
AU L fdshes deloz gixglenz,
B 28 538 Azx9 MCP) ysiety A7
g3} MCP monoclonal antibodyE ©]-&3F 394
o ek 27pxgol antech

= =

Pseudorabies virus (PRV), Yangsan 2] major
capsid protein (MCP) gene?| A4S 7 511 Ba-
culovirus expression vector system¥} Sf-9 A EE
0] -3} recombinant MCP (rMCP) proteine Al
A8t7) Slal) dde 4Ag PP v ohe 2
& Boe A

1. PRV Yangsan 5 DNA®| BamHl X Z]A|
MCP gene2] 93]+ PRV Indiana S 9} 2ol 7}
919 31, MCP geneg enzyme mapping3t B} Accl,
Hincll, Nod, PfIMI, Pstl 2 Sphloll A Indiana S
s Q154 ket

2. MCP gene = 577708 G7IMEgL A3
v} Indiana S 3¢} 98.09% < X] &}l th.

3. MCP gene-S baculovirus expression vector sys-
temS ©] &3ld pVLMCP-44Z A&} S£-9 4
ol ZFFGA|A MCPE LA A .

4. Southemn blot hybridization, 7+ & 3321,
immunocytochemical staining¥}, SDS- PAGE %
Western blot] o] 9]&] tMCP¥E 142kDao 2 2
moi 4217k Wl Al Aabel 7HE E ke
LAtel 2

of AFE 1994d % =T A7) A
Qo o e Z7}9l. F4A W 5 941-0600-032-2.
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