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5% 3t 0) F～ * 0) i %

97J1}L,J<A T>j )LR 1 mj (EHV-1) Bi,
.S8=nfP2k#q9t,5., 7VhBE,

iWfEjlJE5q)Tbth,i
UoT>?JVL,J<A T>Jf }VA#tWB4f (Equine Herpesvirus Myeloencephalopathy, EHM) i
Sf 5B= L,

,SBE#8=_a;ff=#EE3R#B9iE7,9e%fa
( ik-ff2g#LEj*Thb 8. EHM q)#4=1#&G2,

3-U.y/lOh'iV7} 1)*%*B]Tk 2000 4:J2XP*-%L ( #r'1bnLTU,8o B#ThLi, Wh15J[4:qZ

qR#4i.q?. i I;93*Lt= EHM bH989 *B=#* t.I/-I y 9L>-tzy9-TeiTa,E58=TwbT#fE Lt= o

2t=, R15i'4:mBE tBg3iELT= EHM A,. 2001 *A' i t>. 2010 *6=]b*3a-eb#fE Lf=. iE*,
&j ( q)7 9+yb,. EHV-1 B5Rq){=bFqul6hTO8. LblL, EHV-I Lr=B7%E51L3V6=WLT.7
9 + 1/o)#5!iMt282+5}To82fiV). %iAf= T7 9 + yq)1#1#8= 82 EHV-1 0)JiEf1.ArJ?-FBbSht^-?i

5 I.a 8bSh, giL5ig:[9?FBB8i7=+5},C～B8o a 6 8=, &2 i A/tt'0) EHV-1 q)3&6jlo)4&T3E i T>
j }VR*Lijilt4:B=h'B1 8 %h6 q)tL2tfN8i2 J:=hFB6 A)8=fi-? TV,fib)o

iE*,
,W65Jf*^I*Bi* (BAG),>X+L% EHV-1 8=3&B]18 I i 8=i D*B%65%*uBu

f= EHV-1 1h/ Lq)3ihA!blT)yUAB9fiaRzBS&bS>g9E8=f21Tb, 8. i =7h, *m9%Te1* B*,eh
mffLTCV, 8 EHV-1 4%q)giG14:%?T>Xf+t'}t/e.;fm518 i i b 8=, BAC ,>X+L%2SBg
i LT OAF 13 (EUL47), ORF63 @ICPO) q)i%fiE, OAF 63 (A416V),i.3e#2ES, h'iVh

I a 6 q)iu[iijlbShEHV-I 0)g#Ei-1'&#gu8=BU= llyLfi-Jl%mg% L r=.

^A--.g[T12, CBA? T>Xfj1.}t,%jqt)i E]#0) EHV-1 #0).n5L51t&%iy!,3J<t=.CBA? T>

A C2 BALB/c A: D EHV-1 KiZq%8=W L rChTiq.52iAbi^S( , EHV-i q)*gh7Ry5F5-(14!q)mt*,i;q)i+t1)v
i LTjqh 6YLTC5f=o EHV-1 H*#8i*(89c1, 90c16, 90c18, 97c11, 98c12, 00c19, 01c1
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and IIH-1)h' i t>'j *' 1)X4#(Ab4p)% CBA 7 T>A 8=L'.:LBfPgi#f;.ILt=o ).ij2B%Tgi-tB8=EHV-1

!ti!B*7T> A q)B*b> G FBq.*1*T>j )I,Xb,.*i}bI3(EShT=. 89c1 #J;X9tq) BA=#8i? T> A C=Thi.--.sB;

4fVt%-ai#A9 L fib,'3 {=. Lb, L, i.Ri*7T>XT.P5.#4f4X%'j%S fib"T=h ( T)A,0)# (89c1,
90c18, 97c11, 98c12, 01c1) L=h'b)i, Bh'4ib8h8i%nAnTkj4ilJ*#bi>uS$41f=. -B, R-=q

j?T*)164iBilJ<Tq)L.i:By!7 9XO)I16B=i=#Db 6YLf=. =i16 0)W,:Ab,6, CBA 7T>R C=3sLJ
8 EHV-1 1!P9t#q)9#u,Ti-.[J&8i#R8=i D F.!fi8 i 4f-A 6 h{=.

#=.QtT.82, EHV-1 0) ORF13 q)4&GE% in vitro A,iU' in vivo T19?--1GLf=o EHV_1 q)

ORF13 8=j: D 3- TI8h8 EUL47 t3:t= I,JVL,<XT>Jf)LA 1 1Ei!UL47 q)fBRi&[2ijlTh,
9 J )i,Xj1 9Lh,i y I,q)j=ffiBR5ii%GyiBR1 8. BAC is i tF Red/ET recombination fi#1f%
jqUl, EHV-1 Ab4p 4#b, 6 0RF13 kiN*t43u,I-ii^29qJ* (Ab4pattBA 13, Ab4pattB13R) i

[f.;Bu t=. fEillMBiz8=h' tl Z' ORF13 yJi,mB2bSAEg+iAb4pattBA 13 0)j7WL2ihWh LTV,+I. A

if1#P;4# Ab4pattB A 13 0) 7o 7
- 9 1Jf Rhiir&1h=i95B;a Ab4pattB13R h' i V7AR

Ab4pattB q) 1/2 T.bT) flo ORF13 g)5:1fl8L *# Lf=4tiufiijlo):(f6Sc i =>RL'/J<U
-

7o

iffE3A@C=!iBBtg.;.L i ～)t=. jhJfrK?ahJJeLnji%},i A 9 -Tv8i, W,Bf.iiEIX75SI E)3B;hTtHR L f=o

=h6 q)[F=Ab1 6 , EHV-1 0) ORF13 82LgiJSn.1BB&8=3S8J 8 T> J[ )VAbg#8=JR,2/qT.C2fiUlbi^,
T> 1 )I,A q)i/u*B9f=B&A3i> i Vk#3,n.lE.W?BE8=JR'9ETobD , I,LR 9 -fj=h)vi=3s i1 8 EHV-1

0)gh)Eilt&EqjlThb a I i bihiiS ilf=.

^#=i'giTli, ORF63 @ICPO) O8RGE t2.LiQ*WB&8=h'81 8 EICPO (A416V) 0).e,*ifgq2ES;,
hl i tFhI h6 0)3uliijli)S> EHV-1 0)tJ5L5i.&t=h'uTBU=11y-i?J8=7U)TTy.'.]pV=o Em-1 0)

EICPO 8i ICPO q)iBRiBliijlTe., FIqBB9 1//,o9Ji!-fTehb8o -E, 1*q{':2yWuuVBq)Ab4p qtt #

#&iJhLRJ[t&q) 00c19 #q) EICPO iBfiijlTo, gafi87 i )#bihL#hb 6nf=o Ab4p #0)
EICPO 8j:7 i /#&fE416 A).79=yT.b8bih, ooc19#Q) EICPO 83:/l1) y7:=h?f=o %=

Th, BAG iiWJ i RedmT recombination fflWJ%jq h, Ab4p-EICPO % 00c19-EICPO i"T7F!LEi]*
18 I t8=i: O Ab4p 0) EICPO #B;a (Ab4pattBc1963) %[f5uf=o 2f=, EICPO 9(iB
Ab4p a (Ab4pattBA63) h' i Vh EICPO 4iJ)%#AB%# (Ab4pattB63R) % BAG iiWJ i

RedrET recombination &W%jq OTC ff% L T=.

EICPO9(i)qT>J(}t'Xy)i DNA %.WB&8= h 7yX7L9.>3 y18 I tL=i D, R8*ig:
EICPO 9(l7E312BS&/qR%tfAL +I. EICPO j(5Ja2B;EB;4Ao)hWi 7o9

-

9 iTj R1245.JS#P;a i

##q)bq)A: D%h%1'h 10 15h'iUh 2.6 t%9R/I,LTV)f=. a 6L=, =q)51B#iA&8i?T>
A 8=KB:'if4*%3g L fib,i)t=bih, RS,%1BT> ,( }LX Bj:? T> XOE6b1 6i55jiit.1ESA+I. =YL6

q)#5Rb,6, Ab4p #0) EICPO i&6j182T> J1 }t,AO)i5ttViBR8=JE,i/qTot2fzu,bin,,> ] )VXO)

T&A8=tiJRlfT>b D , EHV-1 0)#5h3KyhLRi.*Bljli rAi;ALT U, 8 I i bi>itQ*S nf=o

Ab4pattBc1963 #0)has i 7o9
-

9 1j Rh8i&Jl%/2Pa#h' i: UhA#q) b o) i #j2f3:#bSh
fib,-?+=o #lG 2 FSFE'qi&q)Ab4pattBc1963 #q) ORF63, 30, 65 0(liR$8i&JFl=-JZ6A2A4#h'i: Vh

R#q)bo) i D #]lg:8=iR'j/iLT3S D , ooc19 *q)-tli.ESi R%fE>-?T=. Ab4pattBc1963 6k8i

79A6=P5.BeGE4*%33# Ltii),I)f=o -E, T> j }t,XFi5}WE, PCR h' i UhBR5;RRgi#3feMq-
l#q),%Ab,6, 7T>XOf&%8i8&'-iE.SYLt=. Lt=bihT,I, EICPO (A416V) O2B%Ej:f5itgk3B
E&rqTvq) T> Jt )VX g)iE#C=LE.fT.8i fib)A,+, R5%TwXqo) T> j )t'XiEi6fq) mRNA !I.:ii$8=!TU
it.7l!b,'bO , EHV-1 q)*5if3tg5L5Jr.&Hjli B5ifbi)A 8 i 5S-i 6 ht=.

*m,%Th1% 6hf=*nA8L E]*ToWLfi LTCV) 8 EHV-1 8iq)g5Bfi*8=7b,Tq)#[9S%.I#b
8 bq)Thb8o =i16q)Rq)*#8i, #kggiL5i*bSTBv,o *m#jFij82, [thB], 4SC=7} 1)i1*

j #h1) A tB%fi 9 Ef*Tli EHM #fEb,'q*ESYLTV)fib)I i %3Ef%18 bO)Tob8o a 6

6=, *mg%6* 2 t=, 5ilaB!B9fifET79 + y?1EEl#%5%Fvbq18 t=.bO) EI{V-1 q);uliijlo)4%BEi i

h6bS^yhLSf1.4:B=12#1%BU= Lil) 8 A, tt15 A,C=1U,TO)5:u;A%3Ei$1 8 b 0)Thb 8o
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* i a 5E 0) f a

*mthifL8iT>? 8=PfPB:#4;E:4X,.Wuifh' i tFngt%r5;1Tt%S[ 5k I L, ig5?q))Sid;Xc=fE*7Ti
i&x=%2kGf L I U ) a T> 7 J1)I,J<X ,>J1 )I,A

1 1tj!(EHV-1)q),n56fJr&#%4Aqlih'i tFh7*#tstg5L5

Jf$8=1ig$1 8 -f'iif:hfXJi*3iiLZj1%ARFiGL , #bi>B]Ti2iJ6 L I V) 8 EHV-1 q)ghL5Jf.2h,i Vh:iE-
hBg3diiEiliijlq)4h%BE%l9E+FB L +I b 0)-ebb a.

i;aXBj: 3*b,6q5JR$41TUl 8.

#-*T1*, CBA 7T> A %fh)v%jqv,I Big) EHV-1 8Rq)4iL5i.A%-g1,1aJV=.CBA 7

T>A 8i BALB/c i: D EHV-1 I.RBln8=WL T[Lj2B521.AbS)5( , EHV-i 0)FP#;iRyhJ51*q)m*jijq)
ff)i,i LTFqt/) 6alTU,8o EHV-1 E]*R88R% CBA 7T>A8=&.'J_B2Pgfm.dT1:Lto 8R
* 1 4%b,.?T>R C=ng&3t4f4*%-;f9'gLf=o Lb,L, !i-iq.%7T>RT.Bf.i#4f4X%S[ 5k= a fib,

-? t=i*k h' L ,i i BH4i a 8 u Ci%WiaBT*L'4i9h2ebS7fR#Sht=o FB]RBILf1164iLi1<T q)I.jiqt*7
T>XOE68==:#tb 6hf=o =n6g),SEAb,6, CBA 7T7X 8=3L'L18 EHV-1 W9t4#q)giTiFJfti

Ei4#E=i D 5%7Ti8 tj5i6nf=o

#=*-eli, EHV_1 0 0RFl3 g)maE* invitro A, iVh in vivo Th[9q_iGLJT=.BAG A, i:

Vh Red/ET recombination 2iWJ%Fq u, EHV-1 Ab4p 6{b, 6 0RF13 9(5)Ei#i ra),Si2P.:a

(Ab4pattB A 13, Ab4pattB13R) %tfA L +I. i%i'imD/B8=h' t1 8 0RF13 9(L812galR
Ab4pattBA 13 q)hah-(ibR'II LTU)t=. kB#P;#Ab4pattBA 13 0) 7o7

- 91Jf R13:#T2a

JJinv5EB;4#Ab4pattB13R 3s'j= VhtlA6RAb4pattB 0) 1/2 -ebb 7 Jt. ORF13 q)k#/ETiLL 9 J1
)LR;u[iijlq)5TKS i =>j(i ,/ pu

-

7oBiE*%1iST a %Jt. 9(i/B#A5%i*!.-3:B#},i> A 9 -Ten 82,

B55R2f4XZ)sl E7 3B!41THR L 7=. I h6 g),lJK.EB!b16 , EffV-1 0) ORF13 bif%inSH:mB&6=3s,

t1 8 T> j )LA*#8=JRIATCo82t=V,bSh, T> Jf )i,A q)5i*h*B9f=&%h' i VhW?fie,W?BR8=JR,#Thb

D , I,ilR9-{iith}1,8=h'U8 EHV-1 q)g#L51&BljlThb8 I tb5>/j%Silho

#=*To8L ORF63 @ICPO) q)*8E t@.%kWB&8=h'818 EICPO (A416V) g)Je.3%##&
S;, h> i t1'I a 6 q)35fiijlb,+EI{V-I q)1n5LiSi$8=h'OTBif=112glk7 U,rC-mJ<t.

EHV-i q) EICPO 8i ICPO q)*BR3fi[iij17h, ;3gBw "i 9#Tob
8. 7*#..tE3ig5#JTt2o)Ab4p

a i iF#i%g#LSii4:o ooc19 #q) EICPO 3&6j1-eli7 i / @13EfE 416 bS>%h%l'h7 9 =y

h' iUh}{1) 1/ten,,A. i =Th, Ab4p-EICPO % 00c19-EICPO ThfE&L7T= Ab4p q) EICPO

#B%# (Ab4pattBc1963), EICPO j(iBIAb4p i# (Ab4pattBA63) h' i tFhEICPO 45J)*#A

*# (Ab4pattB63R) %1fA L JT=. EICPO k&ZBAeg;Rq)j)a i 7p9
- 9 ifJf Rli4fJJ%ZBE

5%6Et#Rq)b q) i Di6E'j;hLTblJto I g)kf/B#P;RLi7T>X6=Wq#BR%3*L*ib,T)
T=. Ab4pattBc1963 #0)h# i 7o9

- 9 1J[ Rh8i&J)*ZB'EB%Rh' i tFhR1# i 552fbSlzbl
-, ho 3#f$ 2 FSFF'q1&q)Ab4pattBc1963 #q) ORF63, 30, 65 q)k$8i4iJJ52BSES;Rh' i VhBa
#0) b q)i D %jg:ki6Wh LTb)T=. Ab4pattBc1963 #B2? T> A 8=B5Be'if4A%3g Lfib,

-? ho EICPO (A416V) q)2E'&g;L2f%i?15qB&PgTehOT> J[ )i,A q)@A8=)RlfTh82fib,bib, @,A

iDXqo 9 j )VX3&6fo) mRNA if6$8=fmt':!T.,:A,.aD , EHV-1 0##giL5Jf*Eqf i LAi*b5hb
8 t5%k6hj=.

*mfbhTo1$ 6 ht=fRja83:, E]*7hWh4i LTV) 8 EHV-1 4#q),J#L51t&8=T)U,TOqrg7?F%.;A
4)8 bo)Thb8o =4160)#0)*#Bi, W#1#Ef4*bSTifv,o *mt*n8L fbEq, q$8=7} 1)

*SJf #h1) A tBSt= D E]*To62 EHM #fEbih*RE8nTV,f3:U,I i %jEi$18 bq)7?hb8o

a 6 6=, *m9%8i 2 7T=, ^3AB!B9t=A7 9 + 1/?1EEI#E%5%BS.18f= bq) EffV-1 q)i&fiijlq)#h%
aE i %h6bi'tJ#JSii*8=1251%B!f= LTU, 8b, tlt5 A,8=-?L)Tq)*U3R%jEf$1 8 b oThb 8.

Cj_i k I) O I , Sj5i4iEil4LE]1-Ed7?h*Sh3cbSlr&iFi*+J5X*B;3*%e%B;3tmc*}L14o)3f&El8

A i LT+5}L#[giAShb 8 i:Wh@t=o
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