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Porcine epidemic diarrhea virus (PEDV) belongs to a member of Coronaviridae. 
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thi s gene . Total RNA of PEDV was isolated from small intestines of infected newborn 

piglets in a pig farm from Ratchaburi province in January, 2008. The PEDV-M gene was 

® ® 
amplified by using Reverse Transcription -PCR (RT-PCR), cloned into PCR 8/GWfTOPO 

vector, and subcloned into pGEX-4T-2 expression vector. The results of this study showed 

that PEDV-M gene from Ratchaburi province was successfully detected . Six clones of 

positive pGEX-4T-2CUN ET/MED/001-006PEDV-M recombinant plasm ids were selected 

from total ten clones. The PEDV-M gene prepared from RT-PCR and PEDV-M gene in six 

clones of recombinant plasm ids were complete ly sequenced. The PEDV-M sequences 

showed the similarity of 681 nucleotides. The analysis revealed that PEDV-M gene in thi s 

study had a high homology compared to other PEDV strains selected from GenBank at 
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isolates, at 98.3% with Japan strain and at 98.2% with CV777 stra ins, respectively. As a 

result, phylogenetic tree of PEDV-M nucleotides in the present study demonstrated the 

PEDV-M gene in Ratchaburi province had closer relationship to China isolates than Korea 

isolates, Japan isolate and CV777 strains. 
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.0:01 
'U'VI'VI 1 

o 
'U'VI'U1 

fl'l1~ L th..I~1 LLa~ fl'l1~~1flty'1l'!l~ifty\11 

hflYf'tl--1f'J--1~CiI~'tl'll'tl--1~m' , .... -;'tl hfl~~~ (porcine epidemic diarrhea, PED) • 
... I I • 

"" .... ~... ~!'I 4 .... " ... 
LnCilfOj1nL"I!'tl ~'J~'tl porcine epidemic diarrhea virus (PEDV) 'll--1LuU'tl1L~~~U--1Y1Yl1 L~~m'LLMI--1 

'tl1n1~Yf'tl--1f'J--1'tlth--1tULLN LLfl:;nn111:;U1Ci11~'tlth--11'J"'L~'JLU~~~U1'J nn1111m1Utl~n11ru 

'll'tl--1L1f1~~~LU~fl1tJU1:;LYlp\~'JLfln 1'J~i--1Yl'1UL'ilL;tJ L"'m'UYn:;U~:;LYlP\Ln1~~~ U1:;LYlPl~~U 

LLfl:;tl~:;LYl p\~U (Sueyoshi et aI., 1995; Shibata et aI., 2001) ~1~fut1FlYi~~LUU1:;LYlflllYlti 

n~lJtl~~(;l'J1~~ltJ--11Un11(;l1'JfOjY4ut1F1Yi~;;Yl1--1~'tl--1UDU~n11LutI ~ . P\ . 2538-2547 i--1~lJCiI 8 
.... ..d c r J' cJ \I .... .:::.I 

(;l'J'tltl1--1Yl~lJ mUlJ1fOj1 nYhnJ~ m'LUY4UYlI11 FlL(;l LLfl :;111 fI (;l:;'JU(;l n LLfl:;lJ n1111m1Un11Y4U t~FI • • 
~~~~nFlf--1Ln'tl~utI ~ . P\ . 2551 ~r.r--1~t)Cil11"1!U1- (m'lJtlp\~(;l1, 2551 n) LLfl:;4'~Wr(;\~:;L;--1LYln • • , ... 
(m'lJtlp\~(;l1, 2551') fln~m'~~(;\L;'tll'Jf'tl~~~n~(;lnn11u'JtI~'JtI'tl1n11V1'tl--1h~~~~~ 90% LLfl:; 

~ ~ .., " ..., ... 
fl n'tl m'U1,Wl'J (;l1t1fOj1nn11~"'L;'tlLLUf'I~LTtI~ULLYlm.]'tlU L'IlU L;'tlLLUflYi~tI~ LFliti (Escherichia 
OJ • 

... " 
coli) L;'tlLLUfI~ ~tJ f1fl'tl~ (;l1'L;;tllJ LUU~U ~'JUfl n'tlm'~1'tl",~1(;l1rJ1fOj:;n~111Y4f1~n1t1~c.J'tllJLL~-.1 

OJ • 

... , ... 
tl'tlULL 'tl ~'tl-.1L-if1:;tJ:;L 'Jfl1L Un11L~tI-.1t11'JU1U~--1;U 

~ nU1:;~Ylfif11'Yiri--1~U L UUfOjfOjuui1 n11~m=t1~1 ~UUU~ f1'JU f1lJ n11'tl¥1-.1 LU1~U'!I'tl~L~'tll'Jf'tlYi~;; • • ... , 
LLfl:;YiU':h tU1~U~~n'1J'tl-.1L;'tll'Jf~Yi~;;~~1lJ11Cln1m1:;~u1:;UUf1iJtllJriuhm1t1'D'tl~~m'1~n .., ".., .., 

3 "l!il", ~'tl spike (S) protein, nucleocapsid (N) protein LLfl :; membrane (M) protein LL~ N 

protein i1if'tlL~tI ~'tl nn1111t1-.11U~~n1nn",uDn1'tI1if1lJnU'll'tl-.1LL'tlU~U'tl;;~'tl N protein 'IJ'tl-.1 
... ... ... 

L~'tll'Jf~~~~nuL~'tll'Jf'tl feline infectious peritonitis virus (FIPV) (Yaling et aI., 1988) ~m1-.1 

N protein Luutu1~utm-.1~h-.1~'tl~~lULU'll'tl-.1LU~'tln~lJ'tl'4f11F11'Jf'tl (Sturman et aI., 1980) N 

protein ~-.1LUULL'tlU~LfOjU~rJ1'tltln~lL~'tlL~tlUnU S protein ;-.1 Knuchel LLfl:;FlN:; (1992) 

11t1-.11U~-.1f1'J1lJLUULL'tlU~LfOjU~;;'lI'tl-.1 S protein L~'tl-.1fOj1n S protein n~,J1~LU'IIU'Jun11U"'Ln1:; 

'll'tl-.1L;'tll'Jf~ (viral attachment) L~'tlLif1~L'llfl;~11~L~n (Duarte and Laude, 1994) 'tlrh-.1hri 

(;lllJ M protein LUU glycoprotein ~YlulrJ1lJ1n LLfl::;n~'JU~'tltJIl1t1U'tlmU~'tlm"lJ'tlWl1F1''tl-.1 
OJ • • 



2 
, ~ 

LLtlt.!~il"lt.!Yll-iilt.!n1~(;]~'l"l';jU"l,rtJn1~~(;]L~tll'l1~Y;~~1u~m'1~~n~1 N protein LL~~ S protein 

(Shenyang et aI., 2007) 

, 
'i' "", """" !'t "" .,. n1~~fil~t.!tJt.!t.J1t.!~~UULLUfilVlL~tJ E. coli Lut.!~~UUVl~1l-J1~Clt.J~(;] recombinant 

protein Hhfil-J1ru~~1l1tJlt.!~~tJ~L'l~1it.! ~n~~ilR1H't;j1tJ'W~~L~tlLmtJULYitJunUn1~t.J~(;I 
I ~.::J .: qq .: .,"'. Q 

recombinant protein t(;]tJt.J1t.!~~UUtlt.! Lt.ltl~"I1nL"lItlU.Uf'lYlL~tJ E. coli lVi1~L~tJ~ L(;]~1tJ LL~~l-J 

n1n"l1C1.JL~ut(;]~~'l(;]L~'l 04'tJ9~~m1l-J~t.!1'"11t.!n1nh:;tJnlfl-if recombination technique L~tl 

Lf'l~t.!Ut.!~fil'lU~l-Jn1~~~1~ M protein 'll~~L~tll'l1~Y;~~ (PEDV-M gene) ;~LLtJnl~"I1n(;]'ltlth~ 
~lH'~n~m1.htJmtJ 1-3 1't.! ~~(;]L~~(;]1l-Jfinl-J"lIl~ '"Iln4'~",1'{;ln"llu1 L~~l~~t.!l-Jnnf'll-J Vi .fI!. 

'U " " 'II 

'" '" " " 2551 ~1t.!L;~LL U f'lYl L1tJ E. coli 1 t.!n1 ~ tfil~t.!Ut.!~'lt.! PEDV-M gene ~1t.!L~~ LLU f'lYl L1tJ It.!f'l1~il 
, ,~ 

~1l-J1Hlin PEDV-M gene Yil~"I1nn1~tf'l~t.!l-J1~m~n~1;uLu~ L~tlLUt.!fil'l1l-Jl~t.!l1UYl1~~1t.! 

proteins L ~~t.J~ (;] LUULL ~t.!~ L "It.! LL~:; l-iil t.!n1~(;In'"lt'ltlUn1~~l-J cYt'l L~~ 1 'l1~~~ ~ ~'ltJ';jfi enzyme­

linked immunosorbent assay (ELISA) l~(;]tlhJ1t.!tlt.!lf'l(;] 

LL~:::-K~ Lf'ln:;\fLUt.! cD NA L ~tl L Ut.l(Xt.!LLUU~1"y\1Un1~L~l-J~1t.!'lt.!~1~~t.!~m~l-J'lltl~ full length 

'i' """, ® ® 4!,\ PEDV-M gene LL~:;Lfil~t.!tJt.!L'lll~ pCR 8/GW/TOPO vector LL~~ pGEX-4T-2 vector "l!~Lut.! 

express ion vector (;]1l-Jih~u L{;ltJl-lfL~~LLUf'lYiL1tJ E. coli LUt.! competent cell ~1",1Un1~t.J~(;] 

recombinant plasmid ~m~n~1~ULU~'lltl-.l PEDV-M gene L(;]tJ~-.l(;]n"l"'1~1;ULUt'l~'lt.! 

PEDV-M gene ~t.J~(;]1~"I1n RT-PCR technique u.~:; recombinant PEDV-M plasmids "Iln 

'i' "" "-1 ® ® .,. ...... 
n1~Lf'l'C'lt.!tJt.!L'll1·\1 pCR 8/GW/TOPO vector LL~:; pGEX-4T-2 vector 'lLfil~l~"''C'll{;lUL1Jt'l 

LL~:;L1ntJULYitJU~1~ULUMht.! PEDV-M gene 'tl-.lL~tll'l1~Y;~~~1tJ~t.!fi~LLtJnl~"I1n4'-.l"y\1'{;l • 
~ 

n"l!1.i~ It.!L~~t.!l-Jn~1fill-J Vi.Pl. 2551 nU~1~ULU~~'lt.! PEDV-M gene "lJ~~L~~1'l1~Y1~~~1uit.!f 

It.!1.h:;LYlPllY1tJ l.h:;LVlPl~t.!1.h:;LVlPlLn1",~Hf l.h:;LYlfI\~~t.! LL~:;t'l1tJ~t.!f CV777 ~rJn1~nmlt.! 

Lt.! GenBank ~htJhJnLml-J Bioedit Sequence Alignment Editor Version 7.0.9. (Hall, 1999) 

LL'C'l:;hJmnnJ Molecular Evolutionary Genetics Analysis (MEGA) Version 4.1 (Beta) 

(Tamura et aI., 2007) 



3 

" , 
1. L'"'~ti~hJ~')ti PEDV-M gene "lJt1 'H:nt11')f~~~~~1tJ~tifYiLLtJn1~'"l1n~m tti4'~wrc;) 

" , 
2. ntJ~1ti LL~::;~m~t1~1~1JL1J~~')ti PEDV-M gene "lJtl~L;tlbf~Yi~~~1tJ~ti~YiLLtIn1~ 

r.nn~m tti4'~Wrc;)n"ll1J1 L~tlL~t1til-Jnn,",l-J YU'L 2551 , , 

. " 
4'~i-1t)~W1"ll1J1 Li~t1L~tltil-Jm'1,",2-J YUL 2551 L.jh~ expression vector rJ1tiL:nt1 , .. 
LL1J~YiL~'tJ E. coli L~t11h::;LtJ"llti1tin1~c.J~(;J recombinant PEDV-M protein (;]tlL1J 

" 2. ~12-J1)'C1nm1ti LL~::;1L,",n::;~~1~1JL1J~~')ti PEDV-M gene "lItl~L:ntl1')f~Yi~~~1tJ 

~tifi~LLtJn1~'"l1n~m tti4'~i-1t)c;)n"ll1J1 Lrit1L~t1ti2-Jnn~2-J fU'L 2551 , , , 



...a tJ"" 2 

L;'fll')f~Yi~~~"'~~1l.! family coronaviridae LL~::; genus coronavirus Ltll.!L~~ 

1')f~~ii~1tJ~l.!~m'nJLLtJtJ single-stranded ribonucleic acid (ssRNA) ii"1ll.!1"'~1tJlil.!~m'~lJ 
. J 

28,033 bp (GenBank accession number NC_003436) (Kocherhans et aI., 2001) L,~l'lf~ 

"1Iilc;)~~c;)~tJ1l.! coronavirus m-llJ 1 ;'Hill.!nrilJL~tJ'lritJL~~l')f~ feline coronavirus (FeCoV) 
" " 

~~~ .,; , ~ 1 ~~., 
LLf1::;L"1I~ ~')~~ feline infectious peritonitis virus (FIPV) 'Vln'fl ~~I'l ULLlJ,) L"l!~ ~,)1~ canine 

~ , 
coronavirus (CCoV) LL~::;L:n~l')f~ rabbit coronavirus (RCoV) V1ri'flL~1'l1u~~"1I LLfl::;n1::;(;htJ , 

11l1lJ~1~tJ ~,)lJi-.1~"'LUUL~'fll')f~nrilJL~mriuL4~1')ft1 transmissible gastroenteritis virus , 

(TGEV) ~-.1ri'flhl'lV1~~1u~m' L;'fll')f~rl~~~~~~tl.!n~lJtJ'fltJ (subgroup) 1 b L"lil.!L~mriu 
, ~ 

coronavirus V1ri~L~1'l1UlJU1tU l@lLLri L;~l'lf~ human coronavirus ~1tJ~ufi 229E (HCoV-, , 

229E) (Kocherhans et aI., 2001; Saif, 2004; Zheng et aI., 2005) LLf1:;~1tJlil.!( NL63 

(HCoV-NL63) (Vijaykrishna et aI., 2007) 

'" ," '" I 

iJ I1ln m~11l1tJ;U'fltJ ntJ·Jh-.1'fl1tJ"1I'fl-.1~ m'V11.htJ L;~ 1 ')f~,uc;)t1ii mnL y'lim'::;'"l1tJ ~') 1~~1l.!"Ii,)-.1V1ii 
" " 

~ 

~Jl 1 'Y'i'fl1 m Pl~U1,) LUU iin1~nm1Un-.1n1~~::;U1~"1I'fl-.1L:n~ 1')f~Yi~~1 U'Vl~utJ L~U (Pensaert and , 

"" • I "" , • I "". I ""~ ~ De Bouck, 1978; Carvajal et aI., 1995) Ufl::;'Vl,)uL~L"1ItJ L"1IU u~::;L'VlPl'"lU u~::;L'VlfitLm~f1 ~11l 
, ~ ~ 

U~::; L'VlPlc\l~U (Sueyoshi et aI. , 1995; Shibata et aI., 2001) Lc;)tJiin1~nm1'i.JL:n~1'lf~rl~~F1f-.1 

LLm~u~::; L'Vll'liJ-.1n~1t Ln'flU 'Y'i .I'l . 2514 (Pospischil et aI., 2002) ~1~ftJu~::;L'Vlfith'l(J iim~ 

~1m1'i.J'"l1n"''fl-.1U!)min1~''1I'fl-.1m'lJU~~l1lf Viubf'1Y;~~~1n~,)'fltJ1-.1~m'~~lJl1l~,)'"l 1l.!"Ii,)-.1t1 Vi . fit . 

2538-2547 i-.1~lJ'" 8 ~,)'fltJ1-.1 ~~ iim~ntJ-.11l.!1un l't .fit . 2538 ~1U,)U 1 ~')~tJ1-.1 ~tn.niim~ 
ntJ-.11 'i.J'Y'itJL~I'lYi~~'"l1n~')~tJ1-.1~n~~~lJ~~.,1l.!t1 Vi .fI!. 2539 LLf1::; Vi .Pl . 2540 Ufl:; 3 l'i'l~tJ1~ , , 

~ ~, 

LLf1 ::; iim~ntJ-.11Un1~'YitJhl'lt1~nl'lf~L~~t1 Vi.fI!. 2547 ~1'i.J,)U 1 ~,)'fltJ1-.1 L"'tJ~')~tJ1-.1~m' , 
" I'" "I 
'I1-.1~l-J",1~ftJl-J1'"l1nYhflJ~m'V1~-.1'fltJl'i.J~l.!V1mf'11~ Ufl::;J111'l11l::;.)Ul1ln iin1~~1tJ~1'i.JViUL1F1rl~~ , " 

" , 
~nAf-.1 V1~-.1~.)cnn"1ltJ11uL~'flulJnnFllJ Vi . fit. 2551 (n~lJUPl~l1l'r, 2551 n) LL~:;iim~nm1l.!m1 , , 

YiU hAY;~~~~-.1~,)C?l'U ::; L~-.1 L'Vl~1 1 'i.JL~~'i.JLlJ1t1tJl.!'lI~-.1nL~tJ'lnU (m'lJU~~ 11lrJ. 2551') ~tum~ 



~1m1lJt~f'lY;~~~::~l.J~'lLL~ L~!llJl.Jn11r1l.J-Yl~PI~n1£JlJ Yl .PI . 2551 r.nn~m1lJ~'l~1lJ,)lJ 
1 ,480 ~') i1~nnj,)£J~1lJ,)lJ 500 (;]') LL~::~m!1l1£J~1lJ,)lJ 400 ~') (ml.JtlPl~!1l{ 2551") , , , 

5 

L'lI~~Lih"'l.J1£J"'~ mJ!l'l L~!ll')f~Yi~~ ~!l L'lI~~~,)lJ1~ l~"ll!l'lih 1~ t!1lm~!l bf~ 
1-ifi:tl~~lJ~,)lJ S protein ~unu aminopeptidase N ~'lLiJw;hf1J (receptor) (Li et aI., 2007) 

~ , 
LL~::tl~!l£J~1nilJfm~~l.JL;r1~L'lI~m~1~"ll!l'l~11~ ~'l~1l.J1~tl(;1n"lYlUn1~~!1lL~!l LL~::n1nY;l.J , " 
~1lJ,)lJ"lltl'l L;!ll ')f~Y;~~~u1L,) ru~11~ L~ n Ln!l !1l~,)"l1U"l,y£J~lJL~tl(;],)!lU1'l"l1 n~ 11~ L~ n"ll!l'l~ m , 
. " 

Y1iJ n1~~!1l L~tll')f~Yi~~t!1l£JmPl£J"'~ n n1~'Vl1'lJli1 Fll.J nlJ1'VlmLL~::;h Ll'1i1 YlU n1~cJ!l"ll!l'l L 'lI~~~,)lJ " , 

tl~1£J ~,)£J~1 L "'(;1~'l n~1'l~'lYi1 t "'tl~:;~'VlfiJl1Yl n1~!1l !1l;l.J~1~m"'1~"ll!l'l~11~~ !1l~'l LL~::ijtl1 n1~ , " 
~ 

t.I , '" , Q, 11 0 I .., 

'Vltl'l~'l'l(;11l.Jl.J1 (Kim and Chae, 2003) Ml'Vl1t1~Jl1Yln'ln1£J~n1'"l:;Ln(;1Jl1'l:;LL"''llJ1 ~'ll.Jnu , , 

mn1~LL~(;1'l~lJ11~LLri ;l.J 'tl!llJLLN LL~:;l'1'l1l.Jtl£J1ntl1"'1~~(;1~'l (Carvajal et aI. , 1995; Kim 

and Chae, 2003) tlu1'lhn(;11l.J YlU~1!l1£J"ll!l'l~mi1C.J~~tln1~LLM1'll'1,)1l.J~lJLLN"ll!l'l!l1n1~~ , , , 
" ~ , 

tl11n{)"l1nn1~~!1lL~tll')f~Yi~~ "'1nijn1~~!1lL~!l1lJ~n~mYltn~~tl£Jn~1 1 ~tl!1l1~ LL~:;~n~m 

hi Ll'1£J~l.Jcr~ L;tl bf~'lIU!1l~l.J1 ritllJ ~ n~ n~"l:;LL~ !1l'lm n1n1tl'li,)'ltlU1'l~lJLLN"'~'l91 n l~fu L~tl " , , 

" , 
"'~'l"l1nl~¥uL:ntl "llru:;Y1~n~n~tl1£J 2 ~tl!1l1~ LL~:; 4 ~tl!1l1lf LL~!1l'lmn1~Yltl'li'l'ltlJ 1-4 LL~ :; '" , 

~ , 
3-5 ~lJ"'~'ll~fuL:ntl (;]1l.J~1~U L!1l£Jm9YlU!l1n1~~l.J LL~:;LUtltl1"'1~L~n~!l£Ji'l l.J~,)£J LL~hIYlu 

n1~!1l1£J"ll!l'l~n~~th£JtlJ-rl'l'lm£J~ ~,)lJ~ m!l1£J 8-1 2 ~tl!1l1lf tn"l hlYlutl1 n1~th£J ~,)l.J ~'l 
'I 'I 'I 'I 

m n1~Yftl'li')'l (Shibata et aI., 2000) 

n1~1U9,ymL£Jn L~l'1Yi~~tltln"l1 n L~l'1~lJ1 ~ritlUCY"'1 tlJ~:;UU'Vl1'l L~lJtl1"'1~"lltl'l 
~m t!1l£JmP\£JLY;£J'lmn1nh£JL~tl1U"l,y£JL~l'1Yi11~r1tllJ;r1 'lmn t!1l£JL'ilYl1 :;tlU1'l~'ln1~!1l~,)"l , 

" ", 
LLtllJ~L"llJ'IItl'lL:ntl1'lf~Yi~~ LL~:;n1~(;]~'l"l"'1LL!llJ~Utl~~tlL:ntll')f~Yi~~ «(;]111'lYi 2.1) 

~ 

n1~(;]~,)"l"'1 LL tllJ~ L "llJ"lltl'l L~!ll 'l f~Yi~ ~i1"'~1£J1fi 

~ , 
(Pensaert and De Bouck, 1978) ",1tln1m£JnL~!l1')f~Yi~~"l1 n~11~L~n ",1!ltl"l"l1~:;"ll!l'l~mYl , , 

" "........ , .... A. .dI ..::.I 4 ~ .... .c:ail.o::::ll.o:::l., .. c:i c:t 4 

!1l!1lL-ntl LL~::LYi1::L~£J'lL-ntl ~,)~~Yl'il!1l ~lJL'lI~~LYl1:;L~£J'l (viral isolation and cultivation) -n'lL'l!tl 



6 .. 
1')f~Y1~~~1l-J1J'm'"l1t1JlcrLuL'lIfHfLYi1:::LfttWIIU(;1 Vero cells (Hofmann and Wyler, 1989; 

Shibata et aI., 2000) L(;1t1~~~'"l1n~L'lI~~LYi1:::L~tJ-llJi'ful~'e)1')f~Y1~~d:luL,)~1 9 i')'i:l-J--1 L'lI~~ 
.. .....1 'i' ......... .. .... 

LYi1:::L~t!--1'"l::::uJ'1n{)J''e)t1 ~J'FI (cytopathic effect) l-J~n~ru::::llUU syncytial formation FI'tll-Jn1J' 

J',)l-J t;l,)"lI'e)--11 "lIL(;1Yi ~1~~l-J (cell fusion) LL~:::U,) LFifttl~"lI'e)Wl!~ ~ L(;1tJ~ U1L ') ru~')un~1~J''tltJ LJ'FI"lI'tl--1 .. .. 
L"lI~~LYn:::l~tJ--15'J~m~tru:::FI~1t1 plaque (Shibata et aI., 2000) L"lI~~LYi1:::Lftm"'l:::J',)l-Jt;l')nu'tlth~ 

I ,~ ~ 

~l-Jumr1l1t11'W 18 -D,) Ll-J--1~~~"'l1nYiL'lI~~1~fUL;'tll')f~Y1~~ Ll~::::L"lI~~LYi1:::Lfttl~"'l:::~~(;1'tl'tln"'l1n .. . 
SI t "" " 

1l1"l1'W:::LYi1:::L~tJ-ll'WYi~(;1 (Hofmann and Wyler, 1989) 'W'e)n'"l1nUU-l~1l-J1HlLYi1:::LftU-lL;'tll')f~ 
qQ~'1 ...: Q ..J Q.4 oJ J' 
Yi'tl(;1 ~~UL'lI~~LYi1:::L~t1-l'llUfi'I SB1 YlLj;lJ'Ul-J"'l1mtl'tlUm::::lYi1::::il~~1')::::~n~m'VI1J~'tlfi'lL'lI'tl LL~::: . .. . .. 
U-l12Jl~fu'Wl-Ju1m~'tl-l (bladder epithelial cells of cesarean-derived colostrum-deprived; 

.. 
CDCD piglets) LL~:::L'lI~~LYi1:::L~t1~'lIUfi'l SK (Shibata et aI., 2000) lUn1J'j;lJ',)'"l~1LL'tlu~iL"l'W 

"lI'tl-l L~'e) 1 ')f~Y1~ ~"l1 n t;l,)'tlth-l~UL~tl ~1l-J1H1Yi11~(;1t1'e)1 Pltl FI,)1l-J~~'W~1w'n~l1nA'l-Jnui,)l-J nu 
".s '" 

" "I ", 
LL'e)'W~L"l'W"lI'e)-lL;'tll')f~Y1~~1~t;l-lLL~ 24 -D,)Ll-J-l~~-l"l1n~ml~fuL;'tll')f~ (Kim and Chae, 2003) . 
-1 .,. J' ~ .,. ........ .... 1" " "".... .d. 
'C'l,)'Wn1J'(;1J',)"l~1~1J'YiU~nJ'J'l-J'1Itl-lL'lItl ~')J'~Yi'tl(;1 ~1l-J1J'(l (;1J'')'"1 (;1(;1')tJ')fi in situ hybridization 'lI-l 

'" '" '" I " 

j;lJ")"l~1~1J'-,1'WfimJ'l-JYiul~~-lLL~'lI'l-lLLm'1l'tl-ln1J'~(;1L;'tl ~'e) t;l-lLL~ 24 -D,) Ll-J-l~~-l"'l1n 1~fuL;'tl . 
bf~Y1~~ n1J'(;1J',)'"lJi'')tI~fi in situ hybridization ilFl,)1l-Jl') 1 'WmJ'(;1J',)'"lYiU~-ln~1n1J'(;1J',)"l ~')t1~fi 

immunohistochemistry (Kim and Chae, 2003) LL~5'JHrfOi11-Dr.htl~--1 LL~:::HJ':::t1:::L,)~11Un1J' .. 

, , .. 
L Yil-J~1U,)'W~ 1 J'~'W~mJ'l-J~')uYinFl,)1l-J~1 L Yi1:::~'tl L;'tll ')f~Y1~~ ~')t1~fi reverse transcription-.. , 
polymerase chain reaction (RT-PCR) ~fi'1Lu'WmJ'(;1J',)'"lYll~e.J~J'')(;1L~,) e.J~n1J'm,)"'l5'JFI,)1l-Jl') 

lL~:::FI,)1l-J~1lYi1:::~--1 n1J'(;1J''l''l~')t1% RT -PCR ~--1 LU'WtJJ':::LtJ'l!U'e)£h--1l-J1n lUn1J'j;]J',)"l~U"l'tltlLJ'FI .. 
Y1~~ (Ishikawa et aI., 1997) ~tll-J1 Song LL~::::Flru::: (2006) 1Ji'-,1~'W1mJ'j;]J',)"'l~'ltl~fi multiplex 

.. .. .. 
RT -PCR ~1~fu(;1J',)"l~u"l'tlmLtlm;'tll')f~Y1~~'e)'tln"l1nL;'e) 1'df~Yl~~ LL~:::L;'tll'lf~LJ'j;]1 (porcine 

group A rotavirus, GAR) "'l1n~')tlth~'tl"l"l1J':::: LL~::::~11~"l1n~n~nrrl,)--1LL1mnVl~l.htl~'lU . .. . 

.. .d. 
~'lUn1J'(;1J")"~1LLtlU~U'tl~~tlL;tll'lf~Y1~~ ~1l-J1J'(l(;1J',)"l1~~')u~fi ELISA 'lI-l 

LUUn11(;1J''l'"1~1LL'e)U~U'tl~~ LnVl"'l1n n1J'j;]'tlU~'W'e)~"lI'tl~i1~ mu~ nJ' nJ'J'l-J~fil Un11j;]J',)"l12Ju~U1 n • • , .. , 
1 ~e.J~mJ'(;11'l'"lYlJ''l(;1L~,) ~1l-J1J'(l~1ut.J~n1J'(;1J''l''l1~~1t1 e.J~ mJ'(;]J''l''l hFlY1~~~')u~fiuYinFl,)1l-J 

t!1 L~'tl n'tll-J1 n n~1 mJ'(;]J',)"'l~1tlU1l1 Fll 'lf~ ~')u mJ'(;]J''l''l th'Wn~'e)~"l~Yl11P\lf'l!u(;1~L~ n(;]J''tlU L(;1U • • 
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Fl'lIl-J91L"r'n~ LL~~I'l'l'll-J1,)l-J1 n n~1 nlj(;1j')'"l ~'ltJ1fi indirect immunofluorescence test (11FT) 

(Hofmann and Wyler, 1990) nlj~,)tJ1fi ELISA ~1l-JljCl(;1j,)'"lnlj~(;1L~!l1')f~~~~L\.I~nj1~ • 
" I I" '" 

~~LL~'lh~YiLL~ (;1~!l1 nlH~tJU'Yi~\.I LL~~'lh~Yi;jn1riUL~!l1'lf~ (Callebaut et aI., 1982) 1fii19~;j 

Fl'lIl-J L Vll-Jl~~l-JL \.Inl n11 hhJ~~Lij\.lMl1'Yi cJ~~ nj Jl1tJL \.Ivhfl-J LL~ ~L-n \.Inlj(;1j')'"l VII LL!l\.l~U!l ~ " . 
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• electron-microscopy 
1 

• viral isolation and cultivation2 • ELlSA
6 

• immunohistochemistr/ • IFNIIFA7 

• in situ hybridization
3 

• RT-PCR
4 

1. Pensaert and De Bouck, 1978 

2. Hofmann and Wyler, 1989; Shibata et aI., 2000 

3. Kim and Chae, 2003 

4. Ishikawa et aI., 1997; Song et aI., 2006 

5. Oh et aI., 2005 

6. Callebaut et aI., 1982; Hofmann and Wyler, 1990; Oh et aI., 2005 

7. Hofmann and Wyler, 1990 
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'i''' "d<>l d J ..., .t 1 ..... <>1<>1..,. 

~FtH~~I~ ~~'it~VI'UI'V\!I'Ufh'il fH'y"ll'el~ ~'li 'el 'J~~'Vi'el VI 

~lEJ~'W~m'nJ"lJ'fl-.ll~'fll'Jf~Y;~~LJ~::;nil'IJJl'JEJrJ'W~h-.l1 llM)~~'Wlln-.lYi 2.2 l~EJ 
rJ'W~~l~'1d"lJ'fl-.ll~'flbf~Y;~~LlU~LU'W~'J'W non-structural gene LL~::;~'J'W structural gene LL~~~ 

1'W~'J'W"lJ'fl~ non-structural gene dJ'W open reading frame 1 ab (ORF1 ab) 

gene ~ll-JlnmU-.lrJ'flEJ'fl'tlmu'W ORF1 a gene LL~::; ORF1 b gene L~EJ~ ORF1 a gene 'fl~'l'W-rl'J~ 

~l~'lJL'IJ~~ 297 -12,605 u~::;n'fl'IJJhEJ papain-like proteinase X domain (PlpX) gene, 

papain-like proteinase (Pip) gene, poliovirus 3C-like proteinase (3CI) gene LL~::; growth 
, , 

'i' "" """ .,. 'i'.1 "" "" factor-like domain (GfI) gene ~~EJ PlpX gene, Pip gene LL~::; 3CI gene l-J'v1'W1Y1~~(;l~u~(;l'WY1 

'l-n'Wn1n~l-J~l'W'J'W~lEJ~'W~m'~l-J (Sittidilokratna et aI., 2008) ~'J'W ORF1 b gene 'tl~1'W-rl'J-.l 

~l~'lJL'IJ~~ 12,605-20,638 u~::;n'fl'IJJl'JEJ RNA-dependent RNA polymerase (RdRp) gene, 

"" , metal ion-b inding-domain (Mb) gene LL~::; helicase (Hel) gene l-Jn1~nEJ-.ll'W'Jl ORF1 a 

gene iJfl'Jll-Jfl-.llU (conserved) ~'flEJnrJl ORF1 b gene L~EJ Kocherhans LL~::;flru::; (2001) 
" , " 

Yi'IJrJl ORF1 a gene "lJ'fl-.lL~'flbf~Y;~~iJ~l~'lJL'IJ~Yi(;l~-.ln'IJ ORF1 a gene "lJ'fl-.lL~'fl1'Jf~ HCoV-

E229 LL~::;L~il1'Jf~Yi9~LY;EJ-.l 59.4% LL~::; 52. 1 % (;l1l-J~1~'IJ 'l'W"lJru::;~ ORF1 b gene "lJ'fl-.lL~il 
l'Jf~Y;~~iJ~l~'lJL'IJ~~m~n'\J ORF1 b gene "lJil-.lL~ill'Jf~ HCoV-E229 LL~::;L~'fll'Jf~Yi9~ 

I d 0 IV 

l.J1 nn'Jl fl'fl 83.2% LL~::; 80.3% mlJ~1~'IJ 

gene U ~::;nil 'IJJl'JEJ S gene il~'l'W-rl'J~~l~'lJL'IJ~~ 20,638-24,789 LU'W~..r~~'W~m'~l-J"lJ'fl-.l S 

protein ; 'H~ill'Jf~Y;~~'l-n'W"lJ'\J'J'Wn1~~ ~Ln1::;L~!wih~ L"ll ~m~ 1~"lJ'fl~~'J'W~11~ (Duarte and 
'\J 

" " 
Laude, 1994) S protein 9~~~LU'WLL'tl'W~L9'W'v1~n (major antigen) "lJ'fl~L~'fl1'Jf~n~l-Jtl l'lillJl 

l'W-rl'J-.l~l~'lJL'IJ~~ 24,789-25,463 LU'W~lLLml-.l"lJ'tl-.l ORF3 gene ~1l-J1~C1mPTEJ~lEJ~'W~nnlJ 
'" I \I 11, 

~'J'WtlLYl'tl~(;lmll-JrJ'flEJ"lJ'fl-.lL~'flbf~n'l'1lJ coronavirus 'Wiln91ntliJn1~nEJ~1'W~-.lI'l'Jll-JLnmif'fl-.l , , 

"lJ'fl-.l ORF3 gene n'IJfl'J1l-J~1l-J1~()"lJ'tl-.lL~'tl1'Jf~Y;~~1'Wn1~l11'l~~m'~~L;'fl (infectivity) LL~::; 
, " 

fl'Jll-J~1l-Jl~()1'Wn1~ri'tlL~F11'W~n~Yi~(;lL~'tl (pathogenic ity) (Woods, 2001; Song et aI., 2003; 
, " 

Park et aI. , 2008) ~'J'W envelope (E) gene il~lw-rl'J-.l~l~'lJL'\J~Yi 25,444-25,674 L~'tll'Jf~Y;~~ 

l-n'Wn1~~¥l~ E protein ;-.lLU'WLU~~'W']J'Wl~L~n 'flrJ'IJ'WLU~iln~lJ'tl'WJllfl']J'tl-.lL;'tl1'Jf~ ~l~'lJL'IJ~ 
'\J " 

, " 
-rl'J-.l 25,682-26,362 LU'W~'J'W"lJ'fl~ M gene Yilfl'Wn1J'';)Lfln::;,x1'l'J1l-J~l-J~'Wlf']J'tl-.lL~'fll'Jf~ 

(phylogenetic ana lysis ) (Chen et aI., 2008) iJ'v1~l~~h-.l M protein ;~'flrJ~LU~'fln~l-J'fl'W[)lfl 
" " 

"lJ'fl-.ll'Jf~ M protein iJ~mtru::; tripl e-spanning transmembrane protein mJ-.l'fl'flmu'W 3 ~'J'W 
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fii'el ~')t.!tJ~ 'H..I~I1t.! N H2-terminus ~ 'HUt.!~')t.!'lJ'el~ ttJ~~t.!·h~it.!~'el~ ~1t.!t.!'el n'lJ'el~'ellFl1l"ll ')f~ 
~1U ttJ~~t.!~,)t.!~~'el~~u.jf'elt.!nt.! 3 it.! 'el~L t.!LtJ~'eln~lJ'ilWl1 R l')f~ LL~~~,)t.!~ (;1-X1mUt.!tJ~1U 

IU ~ ~ l1li 

" ~1t.! COOH-terminus 'el~Jl1ULt.!'el'4fl11"l'lJ'el~L~'ill')f~Yl~~ (Utiger et aI. , 1995) M protein LUt.! 

ttJ~~t.!,..,~ n'lJ'il~ LtJ~'el n~lJ'el'4fl11"l1')f~ ill"l,)1lJ~1 rl ry(;]'el n1H~lJ91t.!')t.!'lJ'el~ 1 ')f~L t.!·lh~~il n1~ 
, " 

tJ~~n'elu~,)'lJ'el~!l'4fl11"l (assembly) LL~~vi1mJ1Yii,)lJntJ E protein Lt.!n1~ budding 'lJ'el~L~'el 

l'Jf~ M protein ilI"l'J1lJl"l~(;],)~~ LL~~iltJ~:::~Y1fill1Yi~~Lt.!n1m~:::~t.!n1~~¥1~fli1~lJnt.! 
.... \I" IU " 

" , 
(Hofmann and Wyler, 1990) t.!'elnr,'l1nlltJ~ill"l,)1lJ~1lJ1~C1Lt.!n1H.,..,llu,)u1Lt.!n1~~¥1~~1~ 

I "I " I " 

iit.!L(;1'elfL ~!l~!lt.! ~~~1 :n~'lhu L t.!n1~tJutJ~ n1H~lJ91t.!')t.!"lI!l~ L:n!l1')f~fl1u L t.!L 'iI~~Yi~(;1 L~'el ~~ 

n'elLilt.!LL!lt.!~L"lt.!~~~1""fuL-nt.!n1~~'m9'tlut~1"l (Shenyang et aI. , 2007) ~1""'fU~(;1-X1U fii!l 

nucleocapsid (N) gene ~~il~1LLmj~~1~uLU~~ 26,374-27 ,699 Lilt.!~~~~t.!~m~lJ~L~'ell')f~ 
Yl~~Hdjt.!LL~LLtJtJLt.!n1~~¥1~ N protein hJ~~t.!~~n~1')4'tJntJ~1tJ~t.!~n~~lJ RNA Ltlt.!~n1-iru::: 

, , 
. . 4 Q .., .... 

helical nbonucleoprotein core (Sturman et aI., 1980) LYi!lLYilJl"l,)1lJl"l~(;1,)'lJ'el~~1UYit.!fim~lJ • 
LL~ ::: il~')t.!·lhtJLt.!n1~tJ~:::n'elU'elt.!fl11"l'lJ'el~1')f~ (Vennemal et aI., 1996) • 



non structural protein gene 

RdRp Hel 

PlpX Pip 3CI Gfl 

( )( 
ORF1a gene ORF1b gene 

) 

structural 
protein gene 

ORF3 M 

s E 

non structural protein gene structural protein gene 

ORF1a gene 8. spike protein gene 

11 

N 

1. papain-like proteinase X domain gene 9. open reading frame 3 gene 

2. papain- like proteinase gene 10. enve lope protein gene 

3. polioviru s 3C-like proteinase gene 11 . membrane protein gene 

4. growth fac tor- like domain gene 12. nuc leocaps id protein gene 

ORF1b gene 

5. RNA-dependent RNA polymerase gene 

6. metal ion-binding-domain gene 

7. helicase gene 



297 .. 626 

2982 .. 7847 

9288 .. 10193 

10194 .. 11033 

11034 .. 11 282 

11 283 .. 11867 

11868 .. 12191 

12192 .. 12596 

12597 .. 12605, 

12605 .. 15376 

15377 .. 17167 

17168 .. 187 18 

187 19 .. 19735 

19736 .. 20638 

20638 .. 24789 

24789 .. 25463 

25444 .. 25674 

25682 .. 26362 

26374 .. 27699 

, .. "" 'DilEJU 

PEDVgp1 

PEDVgp1 

PEDVgp1 

PEDVgp1 

PEDVgp1 

PEDVgp1 

PEDVgp1 

PEDVgp1 

PEDVgp1 

PEDVgp1 

PEDVgp1 

PEDVgp1 

PEDVgp1 

PEDVgp2 

PEDVgp3 

(ORF3) 

PEDVgp4 

PEDVgp5 

PEDVgp6 

putative leader protein (PL 1-PRO cleavage) 

putative coronavirus nsp 1 

• papain-like proteinase 1 domain (PL 1-PRO) 

• papain-like proteinase 2 domain (PL2-PRO) 

• predicted phosphoesterase (similar to the 

Appr-1'-p process ing enzyme) 

• putative metal- and membrane binding Y 

domain 

putative coronavirus nsp2 (3CL-PRO) 

12 

putative coronavirus nsp3 (HD2) (hydrophobic domain) 

putative coronavirus nsp4 

putative coronavirus nsp5 

putative coronavirus nsp6 

putative coronavirus nsp 7 (growth-factor-like protein) 

putative coronavirus nsp9 (RNA-dependent RNA 

polymerase (RdRp)) 

putative coronavirus nsp10 (metal-binding (MB) 

domain, NTPase/helicase (NTPase/HEL) domain) 

putative coronavirus nsp 11 

putative coronavirus nsp1 2 

putative coronavirus nsp13 

spike protein 

hypothetical protein 

envelope protein 

membrane protein 

nucleocapsid protein 

~InLLU~-l'"l1n GenBank accession number NC_003436 
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UIOl"pJ'WiinlJ'L-if recombination technique L~~~m~1'Vll~~~~')tl-JL~~~~~1t1 
~11.J L-D1.J mJ'~mtliil~ULU'Z'l"ll~~u'W(;h~1 mijLl'ln:::tff'l,)1l-J~l-J~'Wfi"ll~~iil~ULU'Z'l"ll~~UW~'1t1 

~fi phylogenetic analysis mJ'~m~t1tf'lN'Z'l11-lhh~1.J mJ'~Lf'ln:::tfmn11~1'W"lI~~hh~'W LL~::: 

m1~m~ntl~~l-J~'WfiJ':::~~1~hh~'W (protein interaction) mn.J~(;1LL~'W~U~~ dj'W~'W ~1~fu 

nln.J~(;Itlh~'WIOl1n recombination technique t"'tlmJ'tf'l~'Wu'Wii~~1m:::uu ;-li1-iftlL(;\1.J-

~1~fumJ'~nM1L~mnUU1.J t"'t1n11CJ~VlttlJ'~'We.J1'WJ':::UULLUi"lVi~t1 iHftlL(;\1.J 

d~-lFl')1l-J~1l-J1J'ClL'Wmn~l-J~1'W')'WU'W~~tl-lnlJ' LL~:::nln.J~(;I recombinant protein UiL1.J 

I" '" I' 
tfhn ru~'I L U'tl'llOl1 nL:n~LLU i"lVi L~'m Yn:::L~tI'I~1t1 LL~:::n nlJ'L~l-J~1'W,)'WViJ',) t1l L~,) fh L-ifr.htlL'WnlJ' 

" 
CJ~(;I recombinant protein ~1L~'tlLmtiULVitlunuJ':::uu~1.J ~1l-J1J'mj1L'Vli"lUi"l~~mh,)l-J1HL~'tl 

1:::1.JL~'tl (identification) ~nM1U'WL'W~11'W gene mapping LL~:::mJ'~nM1ii1~ULU'Z'l (Frengen et 

aI., 1999; AI-Hasani et aI., 2003) ~n~'I recombinant protein ~CJ~lnl~tT~'Z'l1l-J1J'mj1hJH 

~m~nm1vi1'11'W"lI~'IttlJ'~'WLL~:::U~~l-J~'Wfit:::~~1'1hh~1.J (Yuan et aI., 2006; Amin et aI., 

2007; Nakasako et aI., 2008) LL~:::L-ifL'WmJ'CJ~VlLLtl1.J~Utl~ L-D'WL~mnumJ'CJ~1n recombinant 

protein e.J11.JJ':::UUU~c;lL'W"lIru:::~mtCJ~(;I recombinant protein e.J1'WJ':::UUL"Jl~;LLl-J~'I LL~:::t:::UU 

L'lI~;~ (;I ,rL~m~ n ~')t1'Wl-J IOl:::ii m1l-JrJ~tI1 n L'WL1'tl'l"lltl-lnlnJfU'Z'lJl1'V'l L'lI~;L'V'l1 :::L~t1'1L ,.xml-J1:::~l-J " , 

LL~:::nfhHr.i1t1~~'In~1mJ'CJ~(;I recombinant protein e.J1'WJ':::UULLUi"lViL~t1 LL~:::t:::UUU~r;l 
I ~ w ..::J ..::. .J' I" r .... .: 

'tltl1'1 Lmml-J recombinant protein 'VlCJ~In"ll1.Jt"'t1CJ11.Jt:::UUL"Jl~~LLl-J~'I LL~:::J':::UUL"Jl~~~(;I,)L~m 

t:::UUU~ r;l L~'tl'llOl1 n L 'WmJ'CJ~ In tut~'W"lI'tl'lt:::UUL'lI~;LLl-J~-l LL~:::J':::UU L"Jl~;~ (;I1"L~m~n~,)t11.Jl-J n 
" 

" 
nlt post-translational modifications c;l1'11 L-D1.J glycosylation phosphorylation J',)l-Jl1'1tJ'In 

" 1'l,)1l-J~1l-J1t(lL'WmJ'~')'W~U'Z'l1t1hh~'W (protein folding) (Dukkipati et aI., 2008) 1.Jtlnr.:nnll 

hh~1.J~ CJ~ (;] t(1ltl e.Jl'Wt:::UU L "Jl~;LLl-J ~'1tT'I'tl11Oltl~tltltl'tlmnL 'W~1 Lim L"Jl ~; ~'Ivi1 L ,.x~1t1 c;ltlnlt 

LLtln ttlt~1.J~~'tl~ mt L 'W"lI ru:::~J':::UULLUi"lVi L~t1'"l:::CJ~(;]ttl~~'WLL~:::LFiu'tlrJJl1t1L 'WL"Jl~; 9'1Utll-JCJ~Vl 
" 

recombinant protein e.J1'Wt:::UUL"Jl~;LLl-J~'I LL~:::t:::UUL'lI~;~(;]1"L~t1'1~ n ~htl'Wl-J L~tlL-ifL1.J-l11.J 
'U 

" ~Lfln:::~1flt'l~h~ mJ'vi1~1'W"lI'tl'lhh~'W LL~:::1fl1.Jnl~CJ~(;]LL~'W~U'tl~ 'W'tlnr.nnlltT'IijJ':::uUnl~ 

CJ~(;I recombinant protein ~'W1 ~'Z'l1l-J1tm~'tlnL.n~(;I1l-JFI')1l-JLL(;]nc;l1'1"l1'tl'l~(;I~tJ~:::~'Ifll1.Jnlt 

,j1ttlt~1.JltlH~1'W L'Ii'W mtCJ~(;I recombinant protein e.J11.JJ':::UUL"Jl~;Yi"ll L~~1l11utl~:::t1n(;]1.n , 

LtJ1.Jr)I'l~1.J~,j1L"n1~i1'1 mtl~ (;]rfi:t1ltl mJ'n'W L~tlm:::~1.Jt:::uUJJ~~l-J n'W"llUt1lL~~ Lj'j'tl n LiJ'W~1.J (8ae 
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et aI., 2003; Kang et aI., 2006) ~..:J1'fl=i'W~U1L.jh~il..:Jn'1tJ~~11(;\EJn1)'n'W~ ihh~LEJ"II'W1'W 
Jll'W-n'Jm'H?l ~'WY1'WFh1'fl(;\ n1),LL~Y1U LL~ ~hJYh 1,x~ ~rfLfl1-tI (;\ 9..:Jt.hlil:;flllJ1Hl m~~'WIli1 A'l-Jfl'W lJl 

III III III 'U " 

" , 
'lJtl..:JL~tll'JfflYi~~~..:JLL~(;\..:Jl'W~ln..:Jyj 2.3 

technique L~tl~mt11'IJJll'IJj;J1..:J1 L-n'W m~~m~t1~l~ULU~ (Yeo et aI., 2003; Kang et aI., 

2005
b

) ~m~n LflN~~l..:J'tl'lhh~'W (Cruz et aI., 2006) ~m~t1fl'J1lJ~lJ~'Wfi"lltl'liil~ULU~"IItl..:J~'W 
" , 

"II'l(;)L~mn'W1il1m:ntlbr~"l!'l(;\~'WJl')mY1fl'lfl phylogenetic analysis (Park et aI., 2007) m)' 

~ (ij.J'Wl1-fltllJthL'W'lJi1'I'1;j'IJ~l~ftJUtl..:J n'W L~fl~ (;) L~tll ')rfl L(;)tI c.J~ ~~,)'IJ neutralizing 
, 

. "" epltope Y1 

L1-tln~l COE 'lJtl..:J S protein eJl'WL'n~;Yl'n"ll'l(;) Nicotiana tabacum ~1tlltJtI1~tJ (tobacco) 

(Bae et aI., 2003; Kang et al.,2004) ~..:Jj;JtllJl ;:jn1~~OO-J'Wl)':;tJun1),c.J~[;lhh~'WL(;)tll-ntJtI1~tJ 
, " 

l,x;:j'l.h:;~Y1fifll~l'IJn1~c.J~[;l recombinant S protein yj;:jtIhncumn;'W (Kang et aI., 2005
a

) 

LL~ ~Lntl;:j m~~ mt1()'l'l!U(;\,tl..:Jfli1 A'lJ n'W~ L~lJl~fllJ 1 'Wm~Utl..:J n'IJn1~~(;\ L~'tllJl n;'W 9..:J L~lJ;:j n1 ~ ... . 
" " .1 !"I" .. """" .. '1":"1 .. 'I u~~tln[;l L'n B subunit heat-labile enterotoxin (LBT) 'lJtl..:JL'ntlLLUI'1Y1L~t1 E. coli L~tl L"IILu'Wfltl L'W . 

n1 m~~~'Wfln A'lJ n'IJ'l!UVl L~tl L;jtl n (mucosal im mu nity) ~..:J LiJ'lJn1~L ~lJU~:;~Y1fifll~'lJtl..:J1' fl;'W , " . 
l'Wn1~fl'JtJfllJn1~~VlL~'tll')rflYi~~ L(;)tI n1nLYl)'n~'W~ fl'JtJfllJn1~fl¥l'l LBT ~~tllJ nu~'lJYi , . 
fl'JtJ'"JlJn1~fl~l..:J S-COE L"ihlu~'l vector LL~~c.J~~ recombinant S protein L(;)tleJl'WL'n~;Yl'l! 

(Kang et aI., 2006) 'IJ'tlnlilln~~..:J;:jnl)'urtJ)'~tJtJn1~c.J~~LU~~'lJLVltlH'L'n~;~'W~~..:JL~'tlc.J~[;l S­

COE LL~:::Hdj'IJLLtl'IJ~L"I'lJ1'IJn1~[;l~,)9~lLL'tl'W~tJ'tl~Jl')tI~fi ELISA (Kim et aI., 2005) 

~,)'IJ N protein ;:jm~~~EJfl'Wfl~lL~'tl~m~t1ii1~ULufl~lJl91nm~Lfl~'W~'IJ 

(Bridgen et al.,1993; Junwei et aI., 2006) LL~~~m~nLfl~'lfl~l..:J"II'tl..:JLU),~'W~c.J~~lillnm)'H 

recombination technique (Lee and Yeo, 2003) ;:jn1~c.J~[;l recombinant N protein ~l~ftJH 
" , , 

1'W1(;)~~,)9fl'tltJn1),~lJcrflL:n'tlJl')tI~fi ELISA (Hou et aI., 2007
a

) ~'lL;j'tlLmtltJLYitltJU~:::~Ylfifll~ 

n1~~'tltJfl'W'tl'l"ll'tl'lil'ln1t1j;J'tlLL'tl'W~L9'W~Lil'W recombinant S protein LL~::: recombinant N 

" " protein LVltl1fjfi ELISA ~tJ~1~llJl~Cl~~,)9~lLL'tl'W~tJ'tl~j;J'tl LU),~'IJ~'l~'tl..:J1Jl~'lLLj;J 2 ~U(;\ltf 
" ~~..:Jm~~lJcrflL:n'tl LVlmL'tl'W~tJ'tl~j;J'tl recombinant S protein ~llJ1Hll'1'ltltl1'Wm~LLflL~tl(;\lJl ... 

~ ..:::to ~. '" 

tI1,)'Wl'Wn'J1LLtl\J[;lUtl(;\[;l'tl recombinant N protein (Knuchel et aI., 1992) 'W'tlnlillnl1;:j 

m~~m~nL(;)tlH recombinant N protein l'Wnl~~OO-J\Jl1-fl'tllJijLL\J\Ji1'I'1;\JLVltlH~:::tJtJ surface 

antigen display system L(;)m:::tJtJ~LiJ\Jn1~~(;)j;J'tlfll),~\JDm),lJ~l'1,)ufllJn1),fl~l'lLU),~\J~,)\J , . 
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. J' qCll .d 

poly-y-glutamate synthetase A protein (pgsA) "Jj'fl'lL"IItlLlUI"l'VlL~t1 Bacillus subtilis L'IItll-J 

drlnU~1~~'W~m~l-J~I"l')uFJl-Jn1~~h'l N protein L'W pHEC1 LB vector LL~'),.j1 plasmid dh~ 

rJ 1"l;'W ;'1,.j1l-J 1 L -n 'Wn1mJ'~r1f'WJln Fll-J n'WL~~l1J'fl'l n'Wn1~~ {fl L~tll ')f~Vi~ ~L{fltl,.j1 L-ih~i1'1n1tJ~ ~1 
"II 'l.I 'II " 

" L{fltln1~n'WL~tlLLUI"lVi~t1 Lactobacillus casei ~1tJ~'Wfi 525 r.nnn1J'~m~n"Jj'fl'l Hou LLfi~fHU~ • 
b ' "" .. !'i'. I "" .J .. .r ~.,"" --'I ' !"I 'I (2007 ) YlU,)1J'1"l'fll-JULL'WtJ'Vl ~uJ'P1'W'VltJfi~"JjlH~lJflru~l-JUP1 ~'Wn1J''Vl'WP1'fl1"l,)1l-JLulmJ'{fl ~'WnJ'::;LYiI::; • 

, " 
'fJ1\nJ' LL'C'l~iln1J'P1tlU~'Wtl'lj;Jtl1Jn~lJIi'WLLuuVl,)Vl'li1'1n1t1 (systemic immune response) LLfi::; 

JJn~l-Jn'W'IIU{flL~tlL~tln (mucosal immune system) tlth'llJ'riP11lJ YlU~11Jn~l-Jn'W~'1nth)tr'l'W 
"" " ~1l-J1J'Clt1'1Jt1''1n1J'~{flL~'flLtJL'II'C'l;LYi1~L~mlcJl (Hou et aI., 2007

b
) 

, , 
"'" 4 "" , "" ~ &-' "" ~ recombination technique I"l'fl M protein 'II'I"'c.J1'WlJ1l-Jn1J'f"lm~n'C'lnMru~'Vl1'1'flru'll,)~lJLfinfi"lltl'l .. . 

M protein ~1t1~'W~j;J1'11 ~LnVln1J'~~1J1{flLU~m (Utiger et aI., 1995; Jinghui and Yijing, 
" , q _ ..::S. ..::t A Q 

2005; Chen et aI., 2008) LL'C'l~l-Jn1~Yij;J..JUI recombinant M protein "Jj'WLYitlc.JfiP1LLtlU~L~U 

~1V1fU"II{fl(;l~,)'"lM1U ELISA L{flt1HfL'tlYi1::; M protein ~,)'W~'fltJ~1'W'Wtln"Jjtl'ltl'WJllfll'lf~ . .. . 
(Shenyang et aI., 2007) 



16 

• os 
bacteria P1'"l1~ L'5"'"l ..... .. ........ plant « mammalian « yeast « 

• I L .... I 

P11 'lfr.t1!J ...... ... .. " .. bacteria « yeast « plant « mammalian 

• glycosylation ..... ..... bacteria « yeast « plant « mammalian 

• folding ..... .... ... ....... bacteria « yeast « plant « mammalian 

1l1'Yi~ 2.2 ~~~tU11YiLL~C;)-.lr1ru~~u"i"ll'fl-.ld:::uu~Hi.tmln.,J~(;l recom binant protein . 
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nl'i'el'elnLL1.J1.J PEDV-M primers 

...a 
'U'VI'VI 3 

L(;i~tltJ forward primer LLf'l~ reverse primer ~l~ftJL~tJ~It.!')t.!~I~~t.!~m'~tJ'l-w 

~')t.!~rt,)tJ~tJm~~h-l M protein i--l~tJ'" (full length PEOV-M gene) L~'tl1-nt.!n1~~n~In1~ 
Lrtf'lt.!Ut.! LLf'l~m~~n~I~I~tJLtJ~~')t.! PEDV-M gene Lc;)tl04'tll~'tl'tlmLtJtJ PEDV-M primers 
, ~ 

:n--l~I--l~--ltJl'"lln~l~tJ~I~~t.!fim'~tJ~')t.! membrane protein gene "lI'tl--lL:n'tl1.')f~~ii~~It1~t.!fi • • 
.J "" • I M_NIAH100542_08 (GenBank accession number EU542418) YlLrttltJntl--llt.!'"llnu~~LYlp\ 

LYlti LL~::;~It1~t.!f Chinju99 (GenBank accession number OQ845249) ~Lrttlntl--llt.!'"lln 

tl~~LYlf"1Ln1~~Hf 

PEOV-M-F: 5' ATG TCT MC GGT TCT ATT CCC Gn 3' 

PEOV-M-R: 5' TT A GAC T M ATG MG CAC Tn 3' 

(T m 61.2 C) 

(T m 52 .8 C) 

thtl~'tl '" rt~'tl--1 ntJ'tl1 n1~thtl ~') tI L~'tlL ') f~~~ ~'"l1 n~ [;l')tJl~tl~::;~l'th f~ L"'tlL~ftJ rt,)I~~t.!tI'tl~ 
'"llnL~I"l1'tl--lYhftJ Yhf~~m'~~--l(;]')'tltJl--l~--l'tltJ1t.!4'--l~1''''n"lltJr ~--1Ltlt.!4'--lt-6",~;:jnl~~lmlt.!YltJ . " . 

~ 

m~~ILUt.!--lIt.!,;)4'tlLLtl--lLtlt.! 4 it.![;l'tlt.!~~n ~'tl (1) n1nntJ(;]')'tltJl--l~I1.~f'ln~n~ 
" . 

LL~ ~~ n'" total RNA 'tl'tln'"lln(;],)'tltJl--lL~'tlL~'tl (2) nln~~~l'U,)t.! PEDV-M gene L"'tI';)fi RT­

PCR (3) n1~Lrt~t.!Ut.! PEDV-M gene rJlt.!L~'tlLLtJrtViL1-tI E. coli (4) n1~~¥I--1 PEDV-M gene 

expression vector LL~::; (5) n1~~m~ILL~::;';)Lrt~l~lf~l~tJLtJ~"lI'tl--1 PEDV-M gene ~1.~'"llnn1~ 

L~~~It.!')t.!LC;)tI~fi RT-PCR LLf'l::;~I~tJLtJ~~')t.! PEDV-M gene 91n recombinant plasm ids 

~1--11 ~~n~1 LL~~--1~~JllY1~ 3.1 





20 

1. m'1Lrj,.J~"n)!hui'ill1i''lt~~~ 

1:;U~lLL\nl~~HiL'Wn11diu~'J'ilth-1'"11n'l!lnfln~n1 F1'il ihl~L~nvr-1\nJ"'~ViU~l . " . 
~U-1~l 't~Ul-1 'hJ-1Vi'il-1Ji''JtJLLn~ LLfl:;~'lJ'il-1L~fl'J;L~~'il-1'l'W~11~ ~~ LU'W~l LLWl-1~~L~'ill'Jf~ 

tIhnrul-nn ~1-1lilr1'Jll-J~:;'ill"'~11~Ji''JtJ PBS ~"'LLfl:;~U~UL~'il~'J'ilth-1U1L'Jru~'W'l'W PBS 'l~ 
fl:;L~tJ",Ji''Jmr11'il-1,Ju Lriufm~t1~'J'ilth~~11~,Ju~1~u~LL"llLL;j~'ilruWln -80'C 

" ." 

2. m'1'ltn{;l total RNA r.nn~1'il!h~ 

~n(;mtJn total RNA 'illn~'J'ilth-1~11~,Ju LLfl:;L~t11'Jf~Yltl~l-Jl{;l1~1'W~ltJ~'Wfi ... . 
CV777 '"Iln.Jr1;U L"'tJt11~tJ')jln~n", RNA ~lLNnJ Total RNA Mini Kit (Geneaid, Taiwan) . " 
t"'tJn11U~ LLfl:;rJt1tJ~'J'ilth~L~'ilL~'il~11~~'iln.mJln~'il-1 Ul~'Ju'l~l-Jl{;ln{;l:;n'il'W RNA Ji''JtJ 70% . " . . ".,. 1" " ethanol LLfl:;n1t1-1~1'W RNA binding column fll-1 RNA YlLLtJn Inr.nn column In'JtJ elusion 

buffer Lfiu~'Jt1rJl-1 total RNA ~~n",lJl'lu~LL"llLL;i-1t1ru~Jln -80'C 
" ." 

..., 4' '" 4..0I:III 

3. m'1'lt~LFl'11::~ cDNA {;l1t11fi reverse-transcription (RT) 

. 
l.I..::...:::.I A '" ..., 

III First-Strand (Invitrogen, USA) In'JtJ'Jfi RT L1l-J'"lln~~l-J total RNA 5 IJI L'lJlnU RT mixture1 

l~Luu RT mixture2 tlntJ RT mixture1 l.h:;n'ilu~'JtI 50 IJM Oligo (dT). 10 mM dNTP mix LLfl:; 
" . 

L~l-J OEPC-treated water '"l'Wl~ml-Jl{;l1~Y1fi 10 IJI ~U~11fl:;flltJl1~~l-JlnYl'f.lru~1Jn 65'C 5 U1Yl 

LLfl:;~~",tJDn1ml'W~lLLii-1 L{;l1tJl-J RT mixture3 ~-1tJ1:;n'tlU~'JtJ 2X RT buffer. 6.5 mM MgCI2, 

TM . TM " . " ... 
0.2 M OTT. RNase OUT 1 IJI LL'~:; Superscript III RT 1 IJI LLfl'J~~l-J RT mlxture2 L'lJlnU 

" . 
RT mixture31~Luu RT mixture4 U~'J~-1tl'W RT mixture4 ~nr1f-1Yl'ilru~Jln 50'C 50 'W1Yl ~tJ'" 

.. " " " 
tJDn1tJ1~'f!ru~1Jn 80'C LU'WL'Jfll 5 'W1Yl 'l~ RNase H 1 IJI LL~'Jtll-J111tJ'l~'f.lru~1Jn 3ic LUU 

L'Jfll 20 U1Yl n11~-1LM1:;lf cDNA ~~L~t'"l~l-JUmr LLfl:;Lfiufm~t1 cDNA ~~-1Lr111:;~1~'W~LL"ll 
" " 

4. 0 .., .... 

4. n1'1LVnl'il1'W1'W PEDV-M gene fI'ltl'lfi polymerase chain reaction (peR) 

4.1. L~l-J~1'W'J'W~11~'W~n11l-J~'JU PEOV-M gene tlntJH cDNA ~~~LFI11:;lf'"lln 

~')'tlrJl-1~11~'lI'il~~n~m' LLfl:;L~'ill'Jf~Yltl~l-Jlf11~lU~1t1~U{ CV777 '"lln.Jrl;'W ml-Jl{;l1 5 IJI 

~~l-JL~lnU PCR mixture ml-Jl{;l1 45 IJI ~-1tJ1:;n'ilU~,)tI 2X Pfu DNA polymerase buffer. 7.5 

mM MgCI2• 400 IJM dNTPs. 300 nmole PEDV-M primers (PEDV-M-F LLfl:; PEDV-M-R). 1 U 
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Pfu DNA polymerase (Invitrogen, USA) LL~~ OW '"l'Wl~tIhJ1t;11~Y1fi 45 ~I L~2-J~1'W,)'W~11 
" ~'Wnmn.jLt'ltJn~Jl1,)~n1rYh PCR ~-.1t1 . 

preheating 95C 5 "" 'W1Y1 1 1'tlU 

denature 95C 
2 U1:} 

annealing 58 C 2 'W1Yl 

"" extension 72 C 2 'W1Yl 

351'tlU 

"" last extension 72C 5 'W1Yl 11'tlU 

4 .2. t;11').,~'tlUc.Jflm1L~2-J~1'W,)'W PEDV-M gene r,;nn~fi RT-PCR l'U 2% agarose 

gel electrophoresis LLfl~ ethidium bromide Jl1tJl~I'l,)12-J~1-.1~ntJ1yjth 100 L,)flvl t;11,)"~'tlU 

Lt'ltJn11l.J'tl-.1~1'U UV transilluminator LLfl~LllitJUL~tJU~1LLVlll-.1LLC1U~11~'Ufim12-J"lI'tl-.1 RT-PCR • 
, , " 

product '"l1n~')'tlci1-.1nU~1LLVlll-.1LLC1U~11~'Unn11l.J"ll'tl-.1 PEDV-M gene vh~2-J~1'U')'Ul~'"l1nL~'tl • 
1')f~~~~l.J1t;1r~1'U~1tJ~'Ufi cV7771'Ur)I'l;'U ~-.1LU'W~')u')nl'l,)UI'll.J 

d' • 

4.3. ~nt'lLLtJn PEDV-M gene ~1~'"l1nn11L~l.J~1'U')'W~')tJ~fi RT-PCR 1,xu1~Yli 

Lt'ltJn11~t'I RT-PCR product l'U~1LLVlll-.1~lh1n!lLLC1U"ll'tl-.1~11~'U~m12-JU'ULL~'U agarose gel ~ 

~1LLVlll-.11h~l.J1ru 681 bp LLfl~~nt'lLLtJn RT-PCR product 1"'u1~Y1t~,)tJ1t'1~nt'lL'"lfl~1L~'"llU 

QIAquick Gel Extraction Kit (QIAGEN, Germany) Lt'ltJn11~~~1tJ agarose gel ~~t'I'tl'tln 
" , 

l.J1LL~')1'W QG buffer m2-J1t;11LU'U 3 LY11"ll'tl-.1U1V1l!n"ll'tl-.1 agarose gel ~~ruVl1Jij 50·C 1'W heat 

box ~~'WLI'l~'tl-.1H~tJu¥'tlmL~,) L~'tl1'" agarose gel ~~~1tJ LL~~ RT-PCR product 'tl'tlnl.J1'tl~1'W 
" 

buffer t;1nt;1~n'tl'U RT-PCR product ~,)tJ isopropanol Wl.J1t;11LU'U 1 LY11'11'tl-.1U1V1l!nL'"l~ 1~ 
" " 

~11~ ~~1tJ;1-.1V1l.J 1'l~-.1 spin column LL~~m'tl~~11~~~1tJ~'U'tl'tl n ~,)tJmn1'U~,)tJ 1'l,)1l.JL~,)~-.1~ t'I " . 
LU'UL,)~1 1 'W1~ ~1-.1 column ~')tJ PE buffer 750 ~I LL~,)~'UL~'tl1'" column LL,x-.1 LU'UL,)~1 1 

'W1~ ~1'l,)1l.JL~,)~-.1~1'l q(;lvhtJ1~ EB buffer Vl1'tl OW Wl.J1t;11 30 ~I L~'tl elute RT-PCR product 
" I' . 

'tl'tln'"l1n column Ll'ltJl1-:JH 1 'U1~ ~'tlruVlJlij"''tl-:J LYi'tl1,x column iu elusion buffer LL~')iJ'W . " " , .., q ct Q.,lI 

~11~~~1tJY1-:JVl2-JI'l'tl'tln"1n column YlI'l,)1l.JL1,)~-.1~t'I 1 'W1Yl Lt'I purified RT-PCR product 

, 
.dI ..... oCIrt. 0 .... 

4.4. tJ'UtJ'Uc.Jfln11LYil.J'"l1'W,)'U PEDV-M gene '"l1n RT-PCR technique LL~~n11~nt'l 

PEDV-M gene 'tl'tln"1m.,~1"'u1~Y1t~,)tJ1t'1~nt'lL'"l~~1L~'"llU QIAquick Gel Extraction Kit 

(QIAGEN, Germany) L(;ltJn11~~ purified RT-PCR product t;11,)"Vl1~1~ULU~~u1';Y1 First 
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, 

BASE Laboratories (Singapore) LL~~LntJ purified RT-PCR product "ll'el~ PEDV-M gene Vi 

L ~lJ~llJ,)lJ lcrL lJ~LL"rl LL';j~'el ruWlij -20' C l ~'el L -if~ mnn1~ LI'1~lJ~lJj;J'elltl 
" '" 

5. n1~LFl~'Uti'U~'nJ PEDV-M gene ~1'UL~'ilLLUFlfiL1t1 E. coli 
, , 

5.1. '111 PEDV-M gene :n~l~r.nn purified RT-PCR product VicJ1lJn1~(;l~,)"l\n 

o ... ....... , ... ", !'I ,,® ®? 'I" 
~llntJlmHl~~tllJtllJlllJ"l!lnll~,),)llu'U PEDV-M gene l"lll pCR 8/GWrrOPO vector ~(;ltl~"l! 

? ...: 0 .. • I ® ® " -"" ... 
1(;1~I'I~lJlJ~~llr-tlu pCR 8/GWrrOPO TA Cloning Kit (Invitrogen, USA) In')tI')fi ligation Vl 

.. " ~ "" ".JJ'.... ..... ® 
'elru·MU.JWtl~ lulJl,)~l 15 'U1Vl ll~~ transform l"ll1~l"lltlU.1JI'I'Vll~tI E. coli ~lt1'Vi'Ufi One Shot 

III '\I '\I" 

TOP10 Chemically Competent Cell (Invitrogen, USA) LlJ centrifuge tube ~')tI'lfi chemical 

transformation ~tlru~Jlij 42'C lUlJl,)~l 30 'llJ1Vi ll~,)ll'll centrifuge tube tJ'U~lll';j~l1lJVi , " 

5.2. 
~ 0 .: qq .... .. ® 

l'VilJ'"Il'U,)'Ul"l!'ellltJflVll~tI E. coli ~lt1'VilJ~ One Shot TOP10 Chemically 

Competent Cell (Invitrogen, USA) ~cJllJ"lltJ')'Unl1 transformation ll~,)LlJ SOC medium ~~ 

LUlJ'tl1\nnitl~l~tllltJI'lVi~tI E. coli L'U"l!InLI'I~'Wti~~llNru L(;1t1n11l"llth~l'I,)llJl~,) 200 rpm , " 
, " , 

LlJ'tlru~Jlij 3ic lU'Wl,)~l 1 on') LlJ~ Ll~,)~~ spread l;tl~~tJlJ Luria-Bertani (LB agar) Vinm , " 

tl~;,)lJ~"llU(;1 spectinomycin dihydrochloride (Sigma-Aldrich ®, USA) l'I,)llJl.;tlJ.;t'W 100 
, " 

IJg/ml :n~djlJ selective media l'Vil~tllJl:n'elLLtJI'lViL1t1LlJ~1.hJ'tlru~1Jij 3i C LU'Wl,)~l 16-18 
I " '" I '" 

on,)Ll-J~ Ll1ltJ~tlm;'elLLtJI'lVi(~tJ E. coli 11~~l-JInVi~1l-J11m'"l1'1!1~lJ selective media \111 library 

4 J' ,Q.Q.c! .q ® 
5.3. (;l~')'"IL~'tln transformant "lltl~L"l!tlLLUI'I'ViL~tJ 'll~l-J pCR 8PEDV-M recombinant 

'I J """" IV .. ® plasmid ~lJL"ll'tlllUI'IVlL~tJ E. coli ~1t1'Vi'W~ One Shot TOP10 Chemically Competent Cell 
" , , 

~')tI'lfi PCR LlntJ~l-Jl~tlm:ntlLLtJI'lVi~tlLI'IL~\1L~tI')"lln library LY;tlC-J~l-J~~LlJ PCR mixture LL~:; 

L~l-J91lJ,)lJ~11~lJ~n~~l-J"lltl~ PEDV-M gene JlltJL~~Il1,):;n11l11 PCR vl~~LL~In~.;t1~iJflJ 

...: 0 'I ® 
5.4. 1?l1,)"l~tltJC-J~n11l'Vil-J"l1'W,)'W PEDV M gene ~lJ pCR 8PEDV-M recombinant 

plasmid ~')tJ 2% agarose gel electrophoresis ~~HFl,)llJ~1~~ntl1yHh 1 00 L')~t;l (;l~')"l(;1C-J~ 
" 

Jl1tJL~ UV transilluminator LL~:;LntJ transformant ~L~C-J~u')nj;Jtl PCR LUlJ stock "lItl~ 

transformant LlJ 1.5% glycerol ~L'WvlLL"JlLl;~tlru~Jlij -80'C 
" 'v 

5.5. 
.:::: 0 J' Cllel .... .. ® 

L'VilJ"llU,)UL']jtlLltJI'IVlL~tI E. coli ~lt1'VilJ~ One Shot TOP10 Chemically 

Competent Cell ~tl~~~tJl'I,)llJ~ll~"lLU"lltJ,)lJn11 transformation 91lJ'JlJ 1 clone LU LB 

broth ml-J11?l1 100 ml L(;1tIL~tl1tl~;,)lJ~"l!U(;1 spectinomycin dihydrochloride (Sigma-



Aldric h@, USA) F1,)Il-JL-nl-Jirkl 100 IJg/ml LYil:;Ul-JL~'flLLUFlViL1-tJLkI~Ul-J"l!U", shaking 

incubator LVlm'Tlth~F1,)Il-JL~,) 250 rpm LkI'flru~Jln 3ic LUklL,)~116-18 i,)Ll-J~ , " 
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5.6. ~nl'l recombinant plasmid ~')tJ"l!Vl~nVl plasmid ~IL~"~U Quick Plasmid , " 

Midiprep Kit (Qiagen, USA) ml-JI"lILLkI:;Ul"ll'fl~u1'';Yl~e.J~(;I LVltJ~kI(;In(;l:;n'aklL~'aLLtJnL~'a ... 
, ~ 

.. .. ~..I df ,tldf df .. 0/ 

LLU FlYl L~tJ LL~::; ~~ resuspension buffer LYi'a~::;~ ItJ (;I::;n'akl tJ'flm ~'a n"lJ'a--1 L"l!'a LLU FlYl L~tJ E. coli 

~')tJ lysis buffer Lklml-Jl(;1~~LVhnu resuspension buffer Ln!nJ5n1'mL~~"~kI~l-J\l~ruLL~,) ;~ 
dQ.... d .J I .... ~ ..:::. ..:=to 

tl~ln{)~I~~::;~ltJYll-J~nMru:;L~ "~Lfl neutralizing buffer Lklml-JlruYlLYllnklLYi'a~~VlU!JmtJl 

LL~:;~kI(;In(;l::;ntlkl~tlru~Jlij 4'C ~')tJFI,)Il-JL~,) 10,000 rpm UIL'UYil:;~,)kll~~l~l-Jlm'a~c.hkl , " 
QIAGEN-Tip 100 ~tJlk1WI~ufU~JllYi~')tJ QBT buffer ~tJuffimL~,) ~1~~')tJ QC buffer 2 
~ , ... "<l" 0 o/~ " " 'i' ~ ..I. ~ FIN LL~,)"'I~ elute I'l')tJ QF buffer kll elusion Yl LVll-Jl (;In (;I::;ntlkll'l')tJ isopropanol LVltJ L~u~l-Jl(;1~ 

LUkI 0.7 Lvll"lJ'fl~ elusion ~kI(;In(;l:;n'akl~~ru~1Jn 4'C ~')tJFI')Il-JL~,) 15,000 rpm LL~::;~ :;~l tJ 

(;I:;n'akl~1~~')tJ 70% ethanol ~~--1"ln~kI(;In(;l:;ntlkl~'flru~Jlij 4'C ~')tJmll-JL~,) 15,000 rpm , " 

LL~,) ~~~::;~ltJ(;I::;ntlkl~')tJ UPDW ~')tJ vertical shaking ~VlVlltJ spin down ~1~~::;~ltJ LL~:; 

LnufnM1 PCR@8PEDV-M recombinant plasmid ~LkI~LL'riLL~~tlru~Jlij -80'C 
" '" 

.., @ .d..,~ "" 
5.7. (;IVl pCR 8PEDV-M recombinant plasmid Yl~nVlLVlVl')tJ Ec oRI restric tion 

enzyme (Promega, USA) ml-JI"lILLkI:;Ul"lltl~u1'';Yl~e.J~(;I LVl tJe.J~l-J~I~~:;~ltJ;~U~:;n'au~,) tJ 

restriction enzyme 10X buffer 2 IJI, acetylated bovine serum albumin 2 IJg , recombin ant 

plasmid 1 IJg, EcoRI restriction enzyme 5 U LL~:; DW .,ul~ml-Jl(;1~~Ylfi 20 IJI LL~,)Ul-J~ 

'aru~Jln 3ic djUL,)~118 i,)Ll-J~ , " 

5.8. (;I~')"~'aUC.J~n1~r;lVl PEDV-M gene 'fl'anr.nn pCR@8/GWITOPO@ vector 

~')tJ EcoRI LU 2% agarose gel electrophoresis ;~H'f"l,)Il-J~I~f1ntJ1yHh 1 00 L,)~~ LL~:; 

(;I~')" VlC.J~Jllt.Jl~ UV transilluminator 
" 

, ~ 

5.9. ~nVl PEDV-M gene VitJ~lml~~'a~-nl~~~ILL~t.l~"ll'a~ Ec oRI 'a'tln"lnLL~kI 

agarose gel ~,)tJ'Vl~nVlL"~~IL~"ltJ QIAquick Gel Extraction Kit (Qiagen, USA) (;Ill-J 

5.1 O. ~~(;I~,)"'I~I~I~ULtJ~"ll'a~ PEDV-M gene tJ1~Yl~~tJ~ltJ~~~'a~irl~~r;]ILmt.l~ , 

"ll'a~ EcoRI ~~nVll~ L~'aUklUklC.J~n1~tFl~kI PEDV-M gene ~IUL~'flLLUFlViL1-tJ E. coli ~ltJ~ui , 
® ~ A .... 

One Shot TOP10 Chemically Competent Cell YltJ~MYl First BASE Laboratories 
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6. n1'i~f1.:1 PEDV-M gene expression vector e.i1lJL:A''tlLLUfl~h~tI E. coli 

6.1 ~1U PEDV-M gene ~1.hnmr-.1Mwjh-.1n(;]1Lm'l1-.1"11'el-.1 EeoRI dh~ pGEX-4T-2 

(Pharmac ia , USA) expression vector ~~C;)~'lU EeoRI restriction enzyme Llt\''lL"lh,U1U 
, 

..::I I .... t; . 

L"l1'ell-J(;l'el PEDV-M gene nlJ pGEX-4T-2 vector C;)'lU Ligase 10X buffer 1 IJI, PEOV-M gene 

~UfnU~-.1~'el-.1-n1-.1n~1LL\nl-.1'1ltl-.1 feoRI ml-J1(1J 17 ng, T 4 DNA ligase 3 U, pGEX-4T-2 

vector (Pharmacia, USA) ~~Iil~'lU feoRI restriction enzyme LLt\''l 2 IJI LL~:; OW 4lul~ 
" .F-: .. ,,04 "-1 04 

u~l-J1(;l~~YlD 10 1-11 LL~'l4l-.1 transform pGEX-4T-2PEDV-M recombinant vector L'Il1~L"l1'el 

LLlJr1YlLjU E. coli ~1u~ufi JM109 ~'ltl~fi chemical transformation ~'el(1J\Uli1 42·C LijUL'l~1 
• • OJ .. .... 

90 'lU1Yl 

6.2 L~l-J~1U'lUL~'tlLLlJfi1Yl~tllt.! SOC medium ~~tJl-J'el(1J'Mln 37 C 111t11~n1~ 
OJ • OJ 

I '" a <4 J' cI q 4 I clod 4~ 
L'lJtI1(;l'ltlr1'l1l-lL~'l 220 rpm 4l-.1 spread L"l1'tlLLlJr1YlL~mVi'elLVi 1::; lJl-l~-.1lJU LB agar Vll-JtnU!)"II'lt.!:; 

"l1U(;l ampicillin r1'l1l-lL-nl-l-nt.! 100 IJg/ml LUU selective media 

" "" .... ~ ... 6.3 UUUt.! PEOV-M gene ~t.! pGEX-4T-2PEDV-M recombinant plasmid 'll'tl-.1L"l1'el 

LLlJr1YlL~tI E. coli ~1t1~ufi JM109 L(;lu~fi PCR L(;lm~'elm~'elLLlJr1YlLjuLr1Lfll1L~m4l1n library • 

, " 
.q 0 .diI..e:IQ"" ... 

6.4 (;l~'l4l~'ellJr.Jfln1nVil-J4l1t.!'lt.! PEDV-M gene r.:nm"l1'elLLlJr1YlLltI E. eoli fl1t1Vit.!~ 

JM1091u 2% agarose gel electrophoresis ;-.1Hfm1l-l(;h '1~nu1YlYh 100 L'l~~ LL~:;(;l~'l4l~ 

r.Jflll1ul~ UV transilluminator L~'tlR(;lL~'tln transformant LL~:;UllJL~'tlLLlJr1YlL1t1~LFlf'lt.!~1L~4l 
" , 

LUt.! transformant stock 'Il'tl-.1L;'tlLLlJr1YiL1t1 f . coli ~1tJ~t.!~ JM 1 09 1t.! 1.5% glycerol Yllt.!~LL-rl 

LL;-.1'tl(1J\Wn -80·C 
• OJ 

I '" " I 

6.5 
.Q 0 4 dCil .... .. .....cI 

LVil-l4l1U'lt.! transformant 'lJ'el-.1L"l1'elLLlJr1YlL~tJ E. coli ~1UVit.!D JM109 Vl-.1~l-J(;lYl • " , 
Lr1flt.!~1L~"l L(;lUn1~LVi1:;tJl-JL~'tllt.! LB broth YlnU1Ulj;'lt.! ::;"l1 UC?i ampici llin fl'l1l-JLifWBU 100 

IJg/m l ~~tJl-l~(1J~1Jn 3ic 111t11~n1n'lJth~'lur1'l1l-lL~'l 250 rpm LlJUL'lfl116-18 i'lLl-J-.1 

6 .6 ~nC?i pGEX-4T-2PEOV-M recombinant plasmid ~'ltl"l1(;l~n~~1LN~U Quick 
• OJ 
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recombinant plasmid ~L~~911.J')'\.uhwL~'tmuI"lVi~EJ E. coli ~1EJ~1.Jfi JM109 L(;)EJ~'lIm',)iOl\.11 , 
, 

o IV I ..:::.I .c::.. IV 

~1(;)ULU~~,)1.J PEDV-M gene YlU~~Yl First BASE Laboratories (Singapore) 

r.nn~,:n.,,1fWi1"liU~ TI yuilf. 2551 . 
~n~1-ii'tl~~~1~ULU~~'J1.J PEDV-M gene ~1~r.nnn1n~~911.J'J1.JL(;)EJ~fi RT­

peR L(;)EJi1 RNA r.nn~n~m~~(;)L~'tll'Jf~Yi~~l1.J"'hf~~m ~,m1'(;)n'l!u1 L~'tl1.J~nnl"l~ YU'\. 
~ " "til 

2551 LL~~~1(;)ULU~~,)1.J PEDV-M gene ~L(;l1tJ~"nnn1n~~911.J'J1.J recombinant plasm ids 

~h.:J1 ~~n~1 ~'l1~fue.J~iOl1nn1~(;l~,)iOl\.11~1~ULu~~u1';'Yl First BASE Laboratories 

(Singapore) t(;)tJ~Ll"ln~tf~1~uLU~ PEDV-M gene ~'lmhmJhJULYitJunu-ii'tl~~"lJ'tl'l PEDV-M 

gene r.nm~'tll'Jf~Yi~~911.J,)1.J 23 ~1EJ~1.Jf ~ijn1~nEJ'l1tJltJ GenBank l~LLri ~1tJ~1.Jf"lJ'tl'l 

l.h~LYlPll'YlEJ91tJ'J1.J 7 ~1EJ~1.Jfi LL~~~1EJ~1.Jfi~1'l1.h~LYlPl91tJ'"ltJ 16 ~1EJ~1.Jfi l~LLri ~1tJ~1.Jfi 
'II <II 'II" 

1?l1n'l~ 3. 1 ~'"lEJhjmn~~ Bioedit Sequence Alignment Editor Version 7.0.9. (Hall, 1999) 

LL~~~¥1'1 phylogenetic tree ~'"lEJhjdLLm~ Molecular Evolutionary Genetics Analysis 

(MEGA) Version 4.1 (Beta) (Tamura et aI., 2007) 
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d ~, 

{;l1~1-3'Vl 3.1 ~1t1~lJf"lJ~~L:;'tlbf~Yl~c;)vh11~I{;)ULUM~,)lJ PEOV-M gene ).J1Hi<nJtlJn1~ 

-:jLl'ln:::tfl'l,)Il-J~l-J~lJ€~')tI1fi phylogenetic tree analysis 
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tJ'VI'VI 4 

..::::II, 0 '" oCIlt.4CIII 
1. ~an1~LYUI~1U'J'U PEDV-M gene Ul1!1'Hi RT-PCR 

L~l-J~1iJ,)iJ PEDV-M gene ~')tJ~fi RT-PCR ~~L(;i;'tJl-J'"l1n~,)'tl[h~~hL~~n~n~1iJ'~',n~1C;)11"l1u1 " . . 
L~'tliJl-Jnnfill-J YU'\. 2551 Lc;)tJiJL~'tlL')f~~~~l-J1(;]~ti1iJ~1tJ~iJfi CV777 '"l1n1fil;iJLtliJ~,) ... . 

, ,>-

fil')U fill-JiJ,) n Lc;)tJ Li1'tl~ Lfil n ~tf tJ~'"l1 n ~')'tl[h~~11~~ n~ n ~Yl fil1 whiJ n1 ~~ c;) L;'tlL,) f~~~~~1tJ')tJ . " . 
10 ~')'tlt.h~ ~L~fiJ'"l1n4'~~1U1~1"111..J1 L~'tliJl-Jm1fill-J ~ . PI . 2551 (;]~,)'"l~iJ PEDV-M gene Lc;)tJ~fi 

o ..., I 4 .4 

RT-PCR '"l1iJ')iJ 9 (;],)'tltJ1~ fil'tl CUNET/MEO/001 PEOV-M gene m CUNET/MED/009PEOV-

M gene LL~C;)~~~Jl1~~ 4.1 Lc;)tJiJih~iJLiJ~"lI'tl~ PEOV-M gene lh~l-J1ru 681 bp ~~fi11C;)~1 
, , >-

LyhniJ~1~iJLU~YlLYil-J~1iJ,)lJL~'"l1nL;'tll')f~~~~l-J1(;]~~1lJ~1tJ~lJfi CV777 '"l1n1fil;tJ ~1'1-lfu ... . 
, 

o .... ..., q 

t.J~n1~(;]~,)'"l~1~1C;)ULiJ~"lI'tl~ CUNET/MEO/001 PEDV-M gene LL~C;)~C;)~(;]1~1~Yl 4.1 
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700 -. 
600 -. 
500 -. 

400 -. 

M 2 3 4 5 
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6 7 8 9 10 11 12 

+- 681 bp 

1l1'rrv1 4.1 ~1:'ln1n~l-l~1U1U PEDV-M gene r,nn~,)'elth':}~11~~n~n~ 4',:}~l'lnn"jjli~ lWL~'elU 
" ~ 1 l-lnn!Pll-J VU'\. 2551 V-l1£J1fi RT-PCR LLI:'l:;I?l~')fOj~t!U U 2% agarose gel electrophoresis 

Lane M 

Lane 1 

Lane 2 

Lane 3 
.. 
fit! 

Lane 4-12 
.. 
fit! 

100 bp DNA ladder (Ferm entas, Canada) 

PEDV-M gene "lI'el':}L~'ell')f~~~~l-l1(;1~~1u~1tJ~ufi CV777 .. , 

PEDV-M gene 'il1n~,)'elth':}~11~~n~nrihl-\CJI:'lI:'lU 

PEDV-M gene fOj1n~,)'elth':}~11~~n~n~~1l-\CJl:'lu')n 
4 

(CUNET/MED/001 PEDV-M gene (l,:) 

CUNET/MEO/009PEOV-M gene) 
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.J I J' «IIIc6 ..., ~ ® 
Ll-J'elL'Yn:::Ul-JL'I!~UUflVlL1t1 E. coli fl1t1Yf\J~ One Shot TOP10 Chemically 

, " " .<:::II I q '" ", CIII d 

Competent Cell V1c.J1'\.1"llU')'\.In11 ligation LLfl::: transformation L1t1Uj''eltILLfl') ~'\.ImWI1Lfltl~L'I!~ 

LB agar ~i1tJ1tJlJ~,)\J:::"J!U'" spectinomycin dihydrochloride 1"l'J1l-JL-nl-Jifu 100 IJg/ml LUU 

, " 
L,)fl1 18 i')tl-J~ Jl1t11~~ru~1Jn 3ic YiU~1 L:n'elLLUr1Vil~,tIIA/~n~1,)fl1l-J1j'm91CYL~ut~lu 

.4..1 .r .... ~~ .. ..J 'I 0 .4", 
selective media LLfl:::Ll-J'el~l-J(;)n~L"lI~LLUflVlLj't1 ~fI ~fl'\.lL(;ltl') ~'\.I library '"l1'\.1')'\.1 10 clones LYi~fI(;l 

~ ~_ c: 0 ® 
transformants "ll'el~L"J!'elLLUflVlLffi tC1ltlmnYil-J91U')U PEDV-M gene 1'\.1 pCR 8CUNET/MEDI 

PEDV-M recombinant plasmid ~')t11fi PCR tC1ltl1-if PCR mixture LLfl:::flJl1')::;mrvi1 PCR 

~1~¥UL~l-J~1'\.1,)'\.I PEDV-M gene Vlj',)"'lfl~UeJfln1j'L~l-J~1'\.1,)'\.Ifl1j'~'\.I~mj'l-Jlu 2% agarose 

gel electrophoresis YiU~1 1~r.Jflu'ln~~n1n~l-J~1'\.1,)'\.Ifl1j'~'\.I~mj'l-J~,)'\.I PEDV-M gene ~ 
.1 !:-. dO '1t< @ 

"lIU1(;luj':::l-J1ru 681 bp Yl~~l-JC1I~1U'lU 10 clones FI'el LC1I pCR 8CUNET/MED/001PEDV-M 

recombinant plasmid n~ PCR@8CUNET/MED/010PEDV-M recombinant plasmid ~~LLt'l(;l~ 

1\JJl1Yi~ 4 .2 

L~'elL~l-J~1U,)U PCR@8CUNET/MED/001 PEDV-M recombinant plasmid 

cJ 1 UL~'elLLUr1ViL~tlt(;ltln1j'LYi1:::L~t1~L;'flfl~lu LB broth ml-J1(;)j' 100 ml ~i1tJ1tJn~,)U:::"lIUC1I 

specti nomycin dihydrochloride fl,)1iJLiiiJiiu 100 IJg/ml Jl1t11~~ru~1Jil 3ic ~~L"lIth~,)t1 
c; ofl :., ~ '" @ 

m1iJL~,) 220 rpm LU\JL,)fl1 18 "lI,)~iJ~ M(;l pCR 8CUNET/MED/001 PEDV-M recombinant 

plasmid LLfl::;j;](;l recombinant plasmid ~~n~1')~')tI EcoRI restriction enzyme 'l~ 

pCR@8CUNET/MED/001 PEDV-M gene ~Ufl1t1i~fl'el~·ih~i1~1LLtn.i~"lJ'fl~ EcoRI ~~i1"l1U1(;l 
U~::;l-J1 ru 703 bp L~'el(;)~,)'"l~'elul\J 2% agarose gel electrophoresis LL~"'~~~Jl1Yi~ 4 .3 

'"l1nn1~~ri(;lLLtin PCR@8CUNET/MED/001 PEDV-M gene ~~nrl1'Jl""u1qYli 
LLfl:::~~(;)~,)9~1~1~ULU~ 'l~c.Jfl~~LLt'l(;l~lumn~~ 4.1 



bp 

1,500 ... 
1,400 ... 

1,300 ... 
1,200 ... 
1,000 ... 

900 ... 
800 ... 
700 ... 
600 ... 

500 ... 
400 ... 

300 ... 

200 ... 

100 ... 

M 
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2 3 4 5 6 7 8 9 10 11 

... 681 bp 

111'Yifi 4 .2 e.J~n1H~l.J~1U'J'W PEDV-M gene Jl1t.J1u pCR@8CUNET/MED/PEDV-M 

I ~ o<::iiId cv tr ® 
recombinant plasm ids e.J1UL"ll 'ElLLUrlYl L1t.J E. coli ~1t.J'Y'I'W~ One Shot TOP10 Chemically 

Competent Cell L"'t.Jn11~l.J!rI1'J'"lL~'ElLLUrlYiL1t.JLflL~ ih~m~1~'"l1nn11Lrl~'W PEDV-M gene 

~1'W'J'W 10 clones ~')t.J';)fi PCR LL~:;!rI1'J'"lM.l1Jlw 2% agarose gel electrophores is 

.. 
100 bp DNA ladder plus (Fermentas, Canada) Lane M flt} 

.. @ 
Lane 1-10 flt) PEDV-M gene Jl1t.JL'W pCR 8CUNET/MED/001 PEDV-M 

recombinant plasmid 5" PCR@8CUNET/MED/010 
, 

PEDV-M recombinant plasmid YiLt\'e.J~U'Jn~ 1 'W'J'W 

10 c lones 'U1~lh:;l.J1ru 681 bp 

.. ® @ 
Lane 11 flt) t:.J'Cl'ClUrl,)U~l.J (pCR 8/GWITOPO vector) 



bp 

1,000 ... 
900 ... 
800 ... 
700 ... 
600 ... 
500 ... 

M 1 2 

PEDV-M gene 
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3 4 5 

.. plasmids 

.. 703 bp 

!l!lnr.nn pCR@SCUN ET/MED/001 PEDV-M 

recombinant plasmid ~,)tJ EcoRI restri ction enzyme ~~rl~f1l~')r,'H~!lut:Jrll'W 2% agarose gel 

electrophoresis 

Lane M 100 bp DNA ladder (Fermentas, Canada) 

Lane 1-5 
® d ~ ~ 

pCR SCUN ET/MEDI001 PEDV-M gene 'YlQnf1l~~,)tJ EcoRI 

res tri c tion enzyme "lI'Wl(11U~~lJ 'H1J 703 bp 
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3. r.J~n1~~i\~ PEDV-M gene expression vector ~1'UL;'elUtJf1ViL1tl E. coli 

" , .4 qq _ r q I 

L"jj~LLU~VlLJ'tI E. coli ~1t1YiU~ JM109 VlC·J1UmJ' ligation LL~::; transformation 

~1l-J11m'"l1-C1JL~UL(;l1~u LB agar ~i1t11tJn;(nJ::;"jjU", ampicillin ~,)1m.jJ~.jJu 100 IJg/ml ;-3 
, ," 

L1JU selective media Ln~LYn::;1.h . ..ILu~ru'\.Uli3 3ic LiJUL,)~1 18 -n,)Ll-J'I '"l1nmJ'\'ll-J(;lJ"l"'lL;'tl . " . 
LLU~Yi~tlL~L~i1L~tI,)LtJ library ~1tJ')tJ 10 clones L~~~'" transformant "1I~'1L~~LLU~Yi~U~'lU 
~fi PCR L"'UH' PCR mixture LL~::;~1l1,)::;n11l;1 PCR ~1~fUL~~~1tJ')tJ PEDV-M gene lu 

pGEX-4T-2CUNET/MED/PEDV-M recombinant plasmid LL~::;(;lJ',)'"IM)UC..I~LtJ 2% agarose 

gel electrophoresis YiU~1 1.h::;~U~,)1l-J~1L~lUn11~11'1 PEDV-M gene expression vector 

~1UL~'tlLLU~YiL1-tI E. coli tc;)tll~C..I~u')n'"l1nn11L~l-J~1tJ')tJ PEDV-M gene ltJ pGEX-4T-2CUI 
I J' QQ .., r l' A4 

VET/MED/PEDV-M recombinant plasmid c.J1UL"II'tlLLUFlVlL1t1 E. coli ~1t1YitJ~ JM109 l'1'lU'lfi 

PCR ~'lltJ1",tJJ'::;l-J1ru 681 bp ~1tJ')tJ 6 clones ~-3LL~(MLtJ1l1Yi~ 4.4 ~~1~ pGEX-4T-2CUI 

<I 

VET/MED/001 PEDV-M recombinant plasmid Cl-3 pGEX-4T-2CUNET/MED/006PEDV-M 

recombinant plasmid 

" C..I~mJ'(;lJ',)'"l~1~1~ULU~'ll'tl-3 recombinant plasm ids l1'1~~"'~1tJ')tJ 6 clones 
<I <I 

~'tl pGEX-4T-2CUNET/MED/001 PEDV-M recombinant plasmid Cl'l pGEX-4T-2CUNETI 
I I" I 

MED/006PEDV-M recombinant plasmid YiLlil-J~1U')tJc.htJL~~LLUFlVi~tI LtJ LB broth Yii1m 

tJD~')U::;"jjU", ampic illin f'l')1~Lir~irtJ 100 IJl/ml LL~"'-3~'1(;l1J'1'1~ 4.1 



bp 

1,000 
900 
800 
700 
600 

500 

400 

300 

200 

M 2 3 
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4 567 8 9 10 11 

... 681 bp 

d ' 
111'Yi'VI 4.4 ~'('ln1J'lYh.j~')'\,,!'J'W PEDV-M gene Jl1tJlw pGEX-4T-2CUNET/MED/PEDV-M 

recombinant plasm ids ~l'Wb~'El bbWoIYll~'tJ E. coli ~1tJ~'Wf J M 109 '[(PItJ n1:i'~:W [;1:i''J~b~'El 
bbUr1Yl~tJ'[r1'['('li1b~m~1~~lnn1:i''[r1'('l'W PEDV-M gene ~1'W'J'W 10 c lones ~'JtJ~fi PCR bb'('l::; 

m'J~~'Elu~'('l1'W 2% agarose gel electrophoresis 

"" 1 00 bp DNA ladder (Fermentas, Canada) Lane M r1'El 

"" PEDV-M gene ~1""~'('lU'JnJlltJ1'W pGEX-4T-2CUI Lane 4-8 bb'('l::; 10 r1'El 

VET/MED/001 PEDV-M recombinant plasmid 
... 
rI-:] 

pGEX-4T-2CUNET/MED/006PEDV-M recombinant 

plasmid ~1'W'J'W 6 clones iJ"lI'WlmJ:i'::;:W1bl.J 681 bp 

Lane 1-3 bb'('l::; 9 
.. 
r1'El PEDV-M gene ~1""~'('l'('lUJlltJ1'W pGEX-4T-2CUI 

VET/MED/001 PEDV-M recombinant plasmid .. 
Lane 11 r1'El ~'('l '('lUr1'JU~:W (pGEX-4T-2 vector) 



34 

Vl111.:1;i 4.1 ~1~ULU~'kn..! PEDV-M gene ~H\"1n~')tlth~ LL~::: recombinant plasmids 

(;]1~1 ~~n~1 

CUNET/MED/001 

PEDV-M gene 

A TGTCT AACGGTTCTA TTCCCGTTGA TGAGGTGA TTCAACACCTT AGAAA 

CTGGAA TTTCACATGGM TATCAT ACTGACGA TACT ACTTGT AGTGCTTC 

AGT A TGGCCA TT ACMGT ACTCTGCGTTCTTGT A TGGTGTCMGATGGCT 

A TTCT A TGGA T ACTTTGGCCTCTTGTGTT AGCACTGTCACTTTTTGATGCA 

TGGGCT AGCTTTCAGGTCM TTGGGTCTTTTTTGCTTTCAGCATCCTT AT 

GGCTTGCA TCACTCTT A TGCTGTGGA T AA TGT ACTTTGTCM T AGCA TIC 

GGTTGTGGCGCAGGACACA TTCTTGGTGGTCTTTCAA TCCTGAMCAGA 

CGCGCTTCTCACTACTTCTGTGATGGGCCGACAGGTCTGCA TTCCAGTG 

CTTGGAGCACCAACTGGTGT MCGCT AACACTCCTT AGTGGTACA TTGC 

TTGT AGAGGGCTAT MGGTIGCT ACTGGCGT ACAGGT AAGTCM TI ACC 

TAATTTCGTCACAGTCGCCMGGCCACTACAACAATTGTCTACGGACGT 

GTTGGTCGTTCAGTCM TGCTTCA TCTGGCACTGGTTGGGCTTTCT ATGT 

CCGGTCCAAACACGGCGACTACTCAGCTGTGAGTAATCCGAGTTCGGT 

TCTCACAGATAGTGAGAMGTGCTTCATTTAGTCTAA 

pCR ® 8CUNET IMEDI A TGTCT AACGGTTCT A TICCCGTTGA TGAGGTGA TTCAACACCTT AGAAA 

001 PEDV-M gene CTGGAA TTTCACATGGM TATCATACTGACGAT ACT ACTTGTAGTGCTTC 

AGTATGGCCATTACMGTACTCTGCGTTCTTGTATGGTGTCAAGATGGCT 

A TTCT A TGGATACTTTGGCCTCTTGTGTTAGCACTGTCACTTTTTGATGCA 

TGGGCT AGCTTTCAGGTCM TTGGGTCTTTTTTGCTTTCAGCA TCCTI AT 

GGCTTGCA TCACTCTT ATGCTGTGGA T AA TGT ACTTTGTCAA TAGCA TTC 

GGTTGTGGCGCAGGACACA TTCTTGGTGGTCTTTCAA TCCTGAMCAGA 

CGCGCTTCTCACTACTTCTGTGA TGGGCCGACAGGTCTGCA TTCCAGTG 

CTTGGAGCACCAACTGGTGT MCGCT AACACTCCTT AGTGGTACA TIGC 

TTGT AGAGGGCTA T MGGTIGCTACTGGCGT ACAGGT AAGTCM TI ACC 

TAATTTCGTCACAGTCGCCMGGCCACTACAACAATTGTCTACGGACGT 

GTTGGTCGTTCAGTCM TGCTTCA TCTGGCACTGGTTGGGCTTTCTATGT 

CCGGTCCAAACACGGCGACTACTCAGCTGTGAGTAATCCGAGTICGGT 

TCTCACAGATAGTGAGAAAGTGCTTCATTTAGTCTAA 
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pGEX-4T -2 ATGTCT AACGGTTCT A TTCCCGTIGATGAGGTGA TTCAACACCTT AGAAA 

CUNET/MEDI CTGGAA TTTCACATGGAA TATCATACTGACGATACTACTTGTAGTGCTTC 

001 PEDV-M AGTATGGCCATTACAAGTACTCTGCGTICTTGT ATGGTGTCAAGATGGCT 

recombinant plasmid ATTCTATGGATACTTTGGCCTCTIGTGTI AGCACTGTCACTTTTTGATGCA 

TGGGCT AGCTTTCAGGTCM TTGGGTCTTTTTTGCTTTCAGCA TCCTT AT 

GGCTTGCA TCACTCTT A TGCTGTGGAT M TGT ACTTTGTCAA T AGCA TIC 

GGTTGTGGCGCAGGACACA TICTIGGTGGTCTTTCM TCCTGAAACAGA 

CGCGCTTCTCACTACTTCTGTGATGGGCCGACAGGTCTGCA TTCCAGTG 

CTTGGAGCACCAACTGGTGT MCGCT MCACTCCTT AGTGGTACA TTGC 

TTGTAGAGGGCT A T AAGGTTGCTACTGGCGTACAGGT AAGTCM TT ACC 

TAATTTCGTCACAGTCGCCAAGGCCACTACAACAATTGTCTACGGACGT 

GTTGGTCGTTCAGTCAA TGCTICATCTGGCACTGGTTGGGCTTTCTATGT 

CCGGTCCAAACACGGCGACTACTCAGCTGTGAGTAATCCGAGTTCGGT 

TCTCACAGA TAGTGAGAAAGTGCTICA TTTAGTCT AA 

pGEX-4T-2 ATGTCT AACGGTTCTATTCCCGTIGATGAGGTGATTCAACACCTTAGAAA 

CUN ET/MEDI CTGGAA TTTCACATGGAA TATCATACTGACGATACTACTTGTAGTGCTTC 

002PEDV-M AGT ATGGCCATTACAAGTACTCTGCGTTCTTGTATGGTGTCAAGATGGCT 

recombinant plasmid A TTCT A TGGA T ACTTTGGCCTCTTGTGTT AGCACTGTCACTTTTTGA TGCA 

TGGGCT AGCTTTCAGGTCM TTGGGTCTTTTTTGCTTTCAGCA TCCTT AT 

GGCTTGCATCACTCTTATGCTGTGGATMTGTACTTTGTCAATAGCATTC 

GGTTGTGGCGCAGGACACA TICTTGGTGGTCTTTCM TCCTGAAACAGA 

CGCGCTTCTCACTACTTCTGTGATGGGCCGACAGGTCTGCA TTCCAGTG 

CTTGGAGCACCAACTGGTGT MCGCT AACACTCCTT AGTGGT ACA TIGC 

TTGTAGAGGGCT A T AAGGTIGCTACTGGCGT ACAGGT AAGTCAA TT ACC 

TAATTTCGTCACAGTCGCCMGGCCACTACAACAATTGTCTACGGACGT 

GTTGGTCGTTCAGTCAA TGCTTCA TCTGGCACTGGTTGGGCTTTCT ATGT 

CCGGTCCAAACACGGCGACTACTCAGCTGTGAGTAATCCGAGTTCGGT 

TCTCACAGATAGTGAGAAAGTGCTTCATTTAGTCTAA 



pGEX-4T-2 

CUNET/MEDI 

003PEDV-M 

recombinant plasmid 
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A TGTCT AACGGTTCT A TTCCCGTTGA TGAGGTGA TTCAACACCTT AGAAA 

CTGGAA TTTCACATGGAA T A TCA T ACTGACGA T ACTACTTGT AGTGCTTC 

AGT ATGGCCA TT ACAAGT ACTCTGCGTTCTTGT ATGGTGTCAAGA TGGCT 

A TTCT ATGGAT ACTTTGGCCTCTTGTGTT AGCACTGTCACnTTTGA TGCA 

TGGGCTAGCTTICAGGTCAA TTGGGTCTTTTTTGCmCAGCA TCCTT AT 

GGCTTGCATCACTCn A TGCTGTGGA T AA TGTACTTTGTCAA T AGCA TTC 

GGTTGTGGCGCAGGACACA TTCTTGGTGGTCTTTCAA TCCTGAAACAGA 

CGCGCTTCTCACTACTTCTGTGA TGGGCCGACAGGTCTGCA nCCAGTG 

CTTGGAGCACCAACTGGTGT AACGCT AACACTCCTT AGTGGTACA TTGC 

nGTAGAGGGCTAT AAGGTTGCTACTGGCGTACAGGT MGTCM TT ACC 

T M mCGTCACAGTCGCCAAGGCCACT ACAACM TTGTCTACGGACGT 

GTTGGTCGTTCAGTCAA TGCTTCA TCTGGCACTGGTTGGGCnTCTA TGT 

CCGGTCCAMCACGGCGACTACTCAGCTGTGAGTMTCCGAGTTCGGT 

TCTCACAGATAGTGAGAAAGTGCTTCATTTAGTCTM 

pGEX-4 T -2 ATGTCT MCGGTTCT A TTCCCGTTGA TGAGGTGA TTCMCACCTT AGAAA 

CUNET/MEDI CTGGM TTTCACATGGAA T ATCA T ACTGACGATACTACTTGTAGTGCTTC 

004PEDV -M AGTATGGCCA TT ACAAGTACTCTGCGTTCTTGT ATGGTGTCAAGA TGGCT 

recombinant plasmid A TTCTATGGATACnTGGCCTCTTGTGTTAGCACTGTCACTTnTGA TGCA 

TGGGCT AGCTTTCAGGTCAA TTGGGTCTTTTTTGCTTTCAGCA TCCTT A T 

GGCTTGCATCACTCTT A TGCTGTGGA T AA TGTACTITGTCM TAGCA TTC 

GGTIGTGGCGCAGGACACA TTCTTGGTGGTCTITCM TCCTGAAACAGA 

CGCGCTICTCACTACTTCTGTGA TGGGCCGACAGGTCTGCA nCCAGTG 

CTIGGAGCACCAACTGGTGT AACGCT AACACTCCTI AGTGGTACA TTGC 

TIGTAGAGGGCTAT AAGGTTGCT ACTGGCGT ACAGGT MGTCAA TT ACC 

T M TITCGTCACAGTCGCCAAGGCCACTACMCM TTGTCTACGGACGT 

GTIGGTCGTICAGTCAA TGCTTCA TCTGGCACTGGTIGGGCTTTCT A TGT 

CCGGTCCAMCACGGCGACTACTCAGCTGTGAGTMTCCGAGTTCGGT 

TCTCACAGATAGTGAGAAAGTGCTTCATTTAGTCTM 
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pGEX-4T -2 A TGTCT AACGGTTCT A TICCCGTIGA TGAGGTGA TTCAACACCTI AGAAA 

CUNET/MEDI CTGGAA TTTCACATGGM TATCATACTGACGATACT ACTTGTAGTGCTIC 

005PEDV-M AGT A TGGCCA TT ACMGT ACTCTGCGTTCTTGT A TGGTGTCAAGATGGCT 

recombinant plasmid A TTCT A TGGA T ACTTIGGCCTCTTGTGTT AGCACTGTCACTTTITGATGCA 

TGGGCT AGCTTTCAGGTCM TIGGGTCTTTTTTGCTTTCAGCA TCCTI AT 

GGCTTGCA TCACTCTI ATGCTGTGGA T AA TGT ACTTTGTCAA TAGCA TIC 

GGTTGTGGCGCAGGACACA TTCTTGGTGGTCTTTCAA TCCTGAAACAGA 

CGCGCTTCTCACTACTICTGTGA TGGGCCGACAGGTCTGCA TTCCAGTG 

CTTGGAGCACCMCTGGTGT MCGCT AACACTCCTT AGTGGTACA TIGC 

TTGT AGAGGGCTA T MGGTIGCTACTGGCGT ACAGGT AAGTCM TI ACC 

TAATTTCGTCACAGTCGCCMGGCCACTACAACAATTGTCTACGGACGT 

GTTGGTCGTTCAGTCM TGCTTCA TCTGGCACTGGTTGGGCTITCTATGT 

CCGGTCCAAACACGGCGACTACTCAGCTGTGAGTAATCCGAGTTCGGT 

TCTCACAGATAGTGAGAAAGTGCTTCATTTAGTCTM 

pGEX-4T-2 

CUN ET/MEDI 

006PEDV-M 

recombinant plasmid 

A TGTCT AACGGTTCT A TTCCCGTTGA TGAGGTGA TTCAACACCTT AGAAA 

CTGGAA TTTCACATGGM TA TCA T ACTGACGA TACT ACTTGT AGTGCn C 

AGTATGGCCATTACMGTACTCTGCGTTCTTGTATGGTGTCMGATGGCT 

A TTCT A TGGA TACTITGGCCTCTTGTGTT AGCACTGTCACTTTTTGA TGCA 

TGGGCTAGCTTTCAGGTCM TTGGGTCTTTTTTGCTTTCAGCA TCCn A T 

GGCTTGCA TCACTCTI ATGCTGTGGA T AA TGT ACTTTGTCM TAGCA TIC 

GGTTGTGGCGCAGGACACA TTCTTGGTGGTCTTTCM TCCTGAMCAGA 

CGCGCTTCTCACTACTTCTGTGA TGGGCCGACAGGTCTGCA TTCCAGTG 

CTTGGAGCACCMCTGGTGT MCGCT AACACTCCTT AGTGGTACA TTGC 

TTGTAGAGGGCTAT MGGTTGCTACTGGCGT ACAGGT AAGTCM TT ACC 

TMTTTCGTCACAGTCGCCMGGCCACTACAACMTTGTCTACGGACGT 

GTTGGTCGTTCAGTCM TGCTTCA TCTGGCACTGGTTGGGCTTTCTATGT 

CCGGTCCAAACACGGCGACTACTCAGCTGTGAGTMTCCGAGTTCGGT 

TCTCACAGATAGTGAGAAAGTGCTTCATTTAGTCTAA 
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~.:J,"-r~~1'iitl'i iI 't1.fif . 2551 . 
'"llnn'W';)Ll"1n~tf~I~1JL1J~"lI'tl'l CUNET/MED/001 PEDV-M gene "lJ'fl'lL~'fll'"Jf~ 

Yi~~~I[j~'Wfi~LL[jnl~'"lln~11~"lJ'fl'lfln~m 1'WYhf~~m~~'l'fltJ'ttJ~tJ~"ll'fl'l9'l~.rC;)~I"ll1J1 L~'fltJ 
.. " .. .." 'II 

~nnl"1~ YU'!. 2551 ~'"J[jhJmm~ Bioedit Sequence Alignment Editor Version 7.0.9. (Hall, 

1999) yj1J~1 il~C;)~'"JtJ'tI'fl'l guanine (G) LLfl~ cytosine (C) ~1'fl G-C content 45.08% LLfl~ 

~C;)~'"JtJ"ll'fl'l adenine (A) LLfl~ thymine (T) ~1'fl A-T content 54.92% ;'l1..l~~n'fl1J~'"J[j adenine 

152 j;j'"J (22.32%) cytosine 149 j;j'"J (21 .88%) guanine 158 j;j') (23.20%) LLfl~ thymine 222 
, , 

.... .., q .dI ~ ~ 0 .... 

(;]'"J (32.60%) LLflc;)'lc;)'llllyjYl 4.5 LLfl~L~mLM1~~ deduced amino acids '"l1nfllC;)1JL1JfI"ll'fl'l 

CUNET/MED/001 PEDV-M gene yj1J~1il deduced amino acids ~LtltJ'fl'lf'f1..l~~n'il1J~~n"ll'il'l 
d ~ ~ 

CUNET/MED/001 PEDV-M gene 1"1'il leucine 28 m (12 .33%). valine 27 (;]'"J (11 .89%). 

serine 21 j;j') (9.25%), threonine 18 j;j'"J (7 .93%), alanine 15 j;j'"J (6.61%) LLfl:; glycine 14 j;j'"J 
, , 

o .., ..... Q .-:::::ill 

(6.17%) (;]1~fll(;l1J LLfI(;l'l(;l'lllIYJVl 4.6 LLfl:;(;]1n'lVl 4.2 



A 

adenine 

Nucleotide Composlion 
ClJI\fETJt.£O,oo1 PEO-M gene 

c 

cytosine 
ttJcIeoIide 

G 

guanine 

T 

thymine 

39 

111Vf~ 4.5 ~V1~'l'W~'tl.:J nucleotides ~LtI'W'tl.:Jl'1th~n'tlu1'W CUNET/MED/001 PEDV-M gene 

"lJ'tl.:JL~'tlbf~Yi~~~1t1~'Wfi~LLt.Jnl~"l1n4'.:J'wrV1n'llu1 n 'YUI. 2551 ur~n'tlU~'lti adenine 152 , , 

~'l (22.32%) cytosine 149 ~'l (21 .88%) guanine 158 ~'l (23.20%) LL~~ thymine 222 ~'l 

(32.60%) 
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12.33% 11.89% 

~~~~~~~~~~~~~~~k~W~~ 
AmnoAcid 

I1'VCY! 4.6 ~(;l~'J~"!ItN deduced amino acids '"11n~1~1JL1J~'iltl~ CUNET/MED/001 PEDV-M 

gene '1ltl~L~tli.'Jf~Vi~~~ltJ~~fvlLLtJni.~'"11n4'~·Wr(;lrl'l11.J1 nyu!. 2551 LVltJiJ deduced amino 

acids 6 r;l'JLLm~iJtIhJ1nnJ1n~~c;,"!Itl~ CUNET/MED/001 PEDV-M gene ~tl leucine 28 r;l'J 

(12.33%), valine 27 r;l'J (11.89%) , serine 21 r;l'J (9.25%), threonine 18 r;l'J (7.93%), alanine 

15 r;l'J (6.61 %) LLt'l~ glycine 14 r;l'J (6.17%) ~1~~1r;l1J 



(;Jl';11.:1~ 4.2 -KCfl~'"l'W"Jl'tl-.l deduced amino acids '"lln~l~ULU~"Jltl-.l CUNET/MEO/001 
~ , 

PEDV-M gene "Jltl-.lL:ntl1'"lf~Y;~~~ltl~'WfiViLLrJn1~'"lln9-.l~tjCfl~1'lfu1 11 Vi.PI . 2551 , , 

alanine 

arginine 

asparagine 

aspartate 

cysteine 

glutamate 

g lutamine 

glyc ine 

histidine 

isoleucine 

leuc ine 

lysine 

methionine 

phenylalanine 

proline 

serine 

threonine 

tryptophan 

tyrosine 

valine 

, 
"" , 'If'tltltl 

(Ala , A) 

(Arg, R) 

(Asn, N) 

(Asp, D) 

(Cys, C) 

(Glu, E) 

(Gin , Q) 

(Gly, G) 

(His, H) 

(lie, I) 

(Leu, L) 

(Lys, K) 

(Met, M) 

(Phe, F) 

(Pro, P) 

(Ser, S) 

(Thr, T) 

(Trp, W) 

(Tyr, Y) 

(Val, V) 

15 

8 

10 

5 

2 

4 

6 

14 

5 

13 

28 

6 

6 

11 

7 

21 

18 

11 

9 

27 

6.61 

3.528 

4.41 

2.20 

0.88 

1.76 

2.64 

6.17 

2.20 

5.73 

12.33 

2.64 

2.64 

4.85 

3.08 

9.25 

7.93 

4.85 

3.96 

11 .89 

41 

* deduced amino acids 6 v1'"l~~n '"lln~l~ULU~"Jltl-.l CUNET/MEO/001 PEDV-M gene 
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uj'r)1~Fl11:::lf~1~ULU~t~tln11LllitiULYitlU~1~UL1J~'iI'r)~ CUNET/MED/001 

PEDV-M gene n1J~1~ULU~~'l\.l PEDV-M gene 'iI'r)~ pCR@8CUNET/MED/001PEDV-M 

recombinant plasmid L~f'l:::~1~1JLU~~'l\.l PEDV-M gene "lI'r)~ pGEX-4T -2CUNET/MEDI 

"" 001 PEDV-M recombinant plasmid (l~ pGEX-4T-2CUNET/MED/006PEDV-M recombinant 

4'ttlc.l J' QQ ..... r ® . 
plasmid 'lI~ L(;lL~1t1~91nL'lI'r)LLUFI'V1L1t1 E. coli ~1t1Vi\.l~ One Shot TOP10 Chemically 

" o .dI..::..I..ci ..... .- 0 

Competent Cell 91\.l'l\.l 1 clone LLf'l:::L'lI'tlLLUFlVlL1t1 E. coli ~1t1Yi\.l~ JM 1 09 91\.l'l\.l 6 clones 

(;l1~~1~1J Yi1J~1n~1~ULU~~'l\.l PEDV-M gene (;lNn\.l(;lf'l'r)~~~ 681 bp (1 00%) LL~~~~~111Vi 
, .,. 

VI 4.7 

~ 1 I ~ 

LU~~'l\.l PEDV-M gene 'lJ'tl~L~'r)1'lf~Yi:a~~1t1~\.l~\.lYinn1111t1~1\.l1\.l GenBank l~LLri L~'tl 

1'lf~Yi:a~~1(;11~1\.l~1t1~\.lfi CV777 Vi1J~1 n~1~1JLU~~'l\.l PEDV-M gene ~1n~LFimn\.l LL~~~ a • 

~~(;l1n~~ 4.4 L(;lm~'r)LllitiULYitlU~1~ULU~'lJ'tl~ CUNET/MED/001 PEDV-M gene n1J~1~U 

L1J~~'l\.l PEDV-M gene ~LLtlnl~91mh:::LVlp!h1tl ;~ntl~1\.l1\.l GenBank L~'tltl Vi.P!. 2551 

ViU~1 L~'r)\'lf~Yi~~~1t1~\.lfi M NIAH1795 04 , M NIAH100541 , M NIAH116099 07, 
~ - - - - -

.diI ..... 0 ..... .dI 

'lJ'r)~FI'l1~L'\-1~'r)\.ln1Jf'l1~1JL1J~'lJ'tl~ CUNET/MED/001 PEDV-M gene FI'tl 96.769%, 100.000%, 

100.000%, 99.853%, 100.000%, 96.916% LL'tl::: 96.623% (;11~~1~U LLf'l:::L~'tll~Lllitlu~YitiU 
" , " 

nU~1~1JL1J~~'l\.l PEDV-M gene 'lJ'tl~ L~'tll'lf~Yi:a~~1t1~\.lfYiLLtin 1~91 mh:::LVI P!~\.l~'tl L~'tll'lf~ 
q~q ..... r 
Vi'tl~~1t1Vi\.ln JS-2004-2, UB/03, LZC, DX, CH/IMB/06, CH/HNCH/06, CH/HUH/06, • , , 

~ I Qo..., Q ..... I"" 

CH/IMT/06, CH/SHH/06 LL'tl::: CH/JSXl06 'lI~ViU'l1 ~'tl1(;l1JL1J~Yl(;l1~n\.lLVl1nU 99.119%, 

97.651 %, 97.210%, 98.532%, 98.238%, 98.238%, 98.678%, 97.944%,98.238% LLf'l::: 

98.238% (;11~~1~1J ~1'\-1f1Jn11LllitiULYitlUnU~1~UL1J~~'l\.l PEDV-M gene 'lJ'tl~L~'tll'lf~Yi:a~ 
, " 

~1t1~\.lfiYiLLtln'·nmh:::LYlp!Ln1'\-1~1!X ViU~1 L~'tll'lf~Yi:a~~1t1~\.lfi KPEDV-9F, KPEDV-9 LL'tl::: . . 
" , 

Lllitl1JLYitl1J~1~UL1J~~'l\.l PEDV-M gene 'lJ'tl~L~'tll'lf~Yi:a~~1t1~\.lf JMe2 YiLLtln91mh:::LVlP! 

n1U\.l ViU~1 nFi 'l1~L'\-1ij'tl\.ln\.l'lJ'tl~~1~ULU~LVhn1J 98.385% LL'tl:::~~Vf1t1iii'tl L~'tlLllitiULYitl1J 
~ . . 

" ~1~UL1J~"ll'r)~ CUNET/MED/001 PEDV-M gene n1J~1~1JL1J~~'l\.l PEDV-M gene "ll'tl~L~'r)l'lf~ 

Yi:a~~1t1~\.lfi CV777 ~11m1\.l1\.ltl FI.P!. 2001 LL'tl::: 2008 ('\-11-'tl Vi.P!. 2544 LL'tl:::Vi.P!. 2551) • 
I c::I d.., 0 ...-

ViU'l1~FI'l1~L'\-1~tl\.ln\.l98.238% LLf'l::: 98.238% (;l1~'tl1(;l1J 
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... . \ .. . . \ ... . \ .... \ . . . . \ .. .. \ .. .. \ . ... \ . .. . \ .... \ 

10 20 30 40 50 
CU/VET/ MED / 001PEDV- M 9 ATGTCTAACG GTTCTATTCC CGTTGATGAG GTGATTCAAC ACCTTAGAAA 
pCR8CU001PEDV - M 9 ATGTCTAACG GTTCTATTCC CGTTGATGAG GTGATTCAAC ACCTTAGAAA 
p GRXCU001PEDV- M P ATGTCTAACG GTTCTATTCC CGTTGATGAG GTGATTCAAC ACCTTAGAAA 
p GEXCU002PEDV-M P ATGTCTAACG GTTCTATTCC CGTTGATGAG GTGATTCAAC ACCTTAGAAA 
pGEXCU003PEDV - M P ATGTCTAACG GTTCTATTCC CGTTGATGAG GTGATTCAAC ACCTTAGAAA 
pGEXCU004PEDV- M P ATGTCTAACG GTTCTATTCC CGTTGATGAG GTGATTCAAC ACCTTAGAAA 
p GRXCU005PEDV - M P ATGTCTAACG GTTCTATTCC CGTTGATGAG GTGATTCAAC ACCTTAGAAA 
p GEXCU006PEDV - M P ATGTCTAACG GTTCTATTCC CGTTGATGAG GTGATTCAAC ACCTTAGAAA 

********** *.*.*.* •••••••• ***** .********* ****** •• ** 

. . .. \ . . . . \ .. . . \ ... . \ .... \ .... \ .. .. \ ... . \ .. .. \ . ... \ 
60 70 80 90 1 00 

CU/VET/MED/001PEDV- M 9 CTGGAATTTC ACATGGAATA TCATACTGAC GATACTACTT GTAGTGCTTC 
pCR8 CU001PEDV - M 9 CTGGAATTTC ACATGGAATA TCATACTGAC GATACTACTT GTAGTGCTTC 
pGEXCU001PEDV - M P CTGGAATTTC ACATGGAATA TCATACTGAC GATACTACTT GTAGTGCTTC 
pGRXCU002PEDV-M P CTGGAATTTC ACATGGAATA TCATACTGAC GATACTACTT GTAGTGCTTC 
pGEXCU003PEDV -M P CTGGAATTTC ACATGGAATA TCATACTGAC GATACTACTT GTAGTGCTTC 
pGEXCU004PEDV - M P CTGGAATTTC ACATGGAATA TCATACTGAC GATACTACTT GTAGTGCTTC 
pGRXCU005PEDV - M P CTGGAATTTC ACATGGAATA TCATACTGAC GATACTACTT GTAGTGCTTC 
pGEXCU006PEDV- M P CTGGAATTTC ACATGGAATA TCATACTGAC GATACTACTT GTAGTGCTTC 

**.* •••••• *** • •••• ** *. * .**.**. *****.**** ••••• **.** 

.. . . \ .. . . \ . . .. \ .... \ .. .. \ . ... \ . . . . \ .... \ .. .. \ .... \ 

110 120 130 140 150 
CU/VET/MED / 001PEDV- M 9 AGTATGGCCA TTACAAGTAC TCTGCGTTCT TGTATGGTGT CAAGATGGCT 
pCR8CU001PEDV - M 9 AGTATGGCCA TTACAAGTAC TCTGCGTTCT TGTATGGTGT CAAGATGGCT 
pGEXCU001P EDV-M P AGTATGGCCA TTACAAGTAC TCTGCGTTCT TGTATGGTGT CAAGATGGCT 
pGEXCU00 2PEDV-M P AGTATGGCCA TTACAAGTAC TCTGCGTTCT TGTATGGTGT CAAGATGGCT 
pGEXCU00 3PEDV - M P AGTATGGCCA TTACAAGTAC TCTGCGTTCT TGTATGGTGT CAAGATGGCT 
pGEXCU004PEDV-M P AGTATGGCCA TTACAAGTAC TCTGCGTTCT TGTATGGTGT CAAGATGGCT 
pGEXCU00 5PEDV- M P AGTATGGCCA TTACAAGTAC TCTGCGTTCT TGTATGGTGT CAAGATGGCT 
pGEXCU00 6PEDV - M P AGTATGGCCA TTACAAGTAC TCTGCGTTCT TGTATGGTGT CAAGATGGCT 

*.*.****** •• *** ••••• * ******* •• ****.*.*.* ••..•.•... 

... . \ .... \ . . .. \ ... . \ .. .. \ .... \ .. . . \ .... \ ... . \ .... \ 
1 6 0 170 180 1 9 0 2 00 

CU/VET/MED / 001PEDV- M 9 ATTCTATGGA TACTTTGGCC TCTTGTGTTA GCACTGTCAC TTTTTGATGC 
p CR8CU001PEDV - M- g ATTCTATGGA TACTTTGGCC TCTTGTGTTA GCACTGTCAC TTTTTGATGC 
pGEXCU001PEDV-M P ATTCTATGGA TACTTTGGCC TCTTGTGTTA GCACTGTCAC TTTTTGATGC 
p GRXCU002PEDV - M P ATTCTATGGA TACTTTGGCC TCTTGTGTTA GCACTGTCAC TTTTTGATGC 
p GEXCU003PEDV - M P ATTCTATGGA TACTTTGGCC TCTTGTGTTA GCACTGTCAC TTTTTGATGC 
p GEXCU00 4PEDV- M P ATTCTATGGA TACTTTGGCC TCTTGTGTTA GCACTGTCAC TTTTTGATGC 
pGEXCU005PEDV - M P ATTCTATGGA TACTTTGGCC TCTTGTGTTA GCACTGTCAC TTTTTGATGC 
p GEXCU0 06 PEDV-M P ATTCTATGGA TACTTTGGCC TCTTGTGTTA GCACTGTCAC TTTTTGATGC 

*** •• ***** ....... ... *****.**** ****.**.*. ••• ** ••••• 

... . \ .. .. \ . ... \ . . ·· 1 ... . \ ... . \ .. . . \ .. . . \ . ... \ ... . \ 
210 llO 230 24 0 250 

CU/VET/MED/001PEDV - M 9 ATGGGCTAGC TTTCAGGTCA ATTGGGTCTT TTTTGCTTTC AGCATCCTTA 
p CR8CU001PEDV - M 9 ATGGGCTAGC TTTCAGGTCA ATTGGGTCTT TTTTGCTTTC AGCATCCTTA 
pGRXCU00 1 PEDV - M P ATGGGCTAGC TTTCAGGTCA ATTGGGTCTT TTTTGCTTTC AGCATCCTTA 
pGRXCU002PEDV- M P ATGGGCTAGC TTTCAGGTCA ATTGGGTCTT TTTTGCTTTC AGCATCCTTA 
pGEXCU003PEDV- M P ATGGGCTAGC TTTCAGGTCA ATTGGGTCTT TTTTGCTTTC AGCATCCTTA 
pGRXCU004PEDV-M P ATGGGCTAGC TTTCAGGTCA ATTGGGTCTT TTTTGCTTTC AGCATCCTTA 
p GRXCU005PEDV- M P ATGGGCTAGC TTTCAGGTCA ATTGGGTCTT TTTTGCTTTC AGCATCCTTA 
pGEXCU00 6PEDV- M P ATGGGCTAGC TTTCAGGTCA ATTGGGTCTT TTTTGCTTTC AGCATCCTTA 

* ••• ****** . * ** •••••• .......... ** •• ** ••• * •••• **** •• 
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. .. · 1· · ··1 . . . ·1·· ·· 1 . . . · 1····1 ... ·1··· · 1 ... ·1·· · ·1 
260 27 0 280 2 9 0 3 00 

CU! VBT!MED!OOlPEDV-M 9 TGGCTTGCAT CACTCITATG CTGTGGATAA TGTACTTTGT CAATAGCATT 
pCR8CU001PEDV- M 9 TGGCTTGCAT CACTCITATG CTGTGGATAA TGTACTTTGT CAATAGCATT 
pGEXCU001 PEDV - M P TGGCTTGCAT CACTCITATG CTGTGGATAA TGTACTTTGT CAATAGCATT 
p GEXCU00 2PEDV -M P TGGCTTGCAT CACTCITATG CTGTGGATAA TGTACTTTGT CAATAGCATT 
pGEXCU003PEDV-M P TGGCTTGCAT CACTCITATG CTGTGGATAA TGTACTTTGT CAATAGCATT 
pGEXCU00 4 PEDV- M P TGGCTTGCAT CACTCITATG CTGTGGATAA TGTACTTTGT CAATAGCATT 
pGEXCU005PEDV - M P TGGCTTGCAT CACTCITATG CTGTGGATAA TGTACTTTGT CAATAGCATT 
p GEXCU006PEDV - M P TGGCTTGCAT CACTCITATG CTGTGGATAA TGTACTTTGT CAATAGCATT 

********.* .......... ••• *.***** ********* • ********** 

... · 1··· · 1 . .. ·1·· ·· 1 .. . ·1 ···· 1 . . . ·1··· · 1 . . . ·1· ··· 1 
310 320 330 340 3 50 

CU!VET!MED!OOlPEDV - M 9 CGGTTGTGGC GCAGGACACA TTCTTGGTGG TCTTTCAATC CTGAAACAGA 
pCR8CU001PEDV- M 9 CGGTTGTGGC GCAGGACACA TTCTTGGTGG TCTTTCAATC CTGAAACAGA 
pGEXCU001PEDV - M P CGGTTGTGGC GCAGGACACA TTCTTGGTGG TCTTTCAATC CTGAAACAGA 
pGEXCU002PEDV - M P CGGTTGTGGC GCAGGACACA TTCTTGGTGG TCTTTCAATC CTGAAACAGA 
pGEXCU003PEDV- M P CGGTTGTGGC GCAGGACACA TTCTTGGTGG TCTTTCAATC CTGAAACAGA 
pGEXCU004PEDV-M P CGGTTGTGGC GCAGGACACA TTCTTGGTGG TCTTTCAATC CTGAAACAGA 
pGEXCU005PEDV -M P CGGTTGTGGC GCAGGACACA TTCTTGGTGG TCTTTCAATC CTGAAACAGA 
pGEXCU006PEDV -M P CGGTTGTGGC GCAGGACACA TTCTTGGTGG TCTTTCAATC CTGAAACAGA 

••• ***.*.* ••• * •••••• * •••• *** •• ***.* ••• * • ••• **** ••• 

... ·1· · ·· 1 ... ·1····1 . .. · 1····1 ... · 1····1 . .. ·1····1 
360 370 380 390 4 00 

CU!VET! MED!OOlPEDV -M 9 CGCGCTTCTC ACTACTTCTG TGATGGGCCG ACAGGTCTGC ATTCCAGTGC 
pCR8CU001PEDV -M 9 CGCGCTTCTC ACTACTTCTG TGATGGGCCG ACAGGTCTGC ATTCCAGTGC 
pGKXCU0 01PEDV-M P CGCGCTTCTC ACTACTTCTG TGATGGGCCG ACAGGTCTGC ATTCCAGTGC 
pGEXCU002PEDV - M P CGCGCTTCTC ACTACTTCTG TGATGGGCCG ACAGGTCTGC ATTCCAGTGC 
pGEXCU00 3PEDV-M P CGCGCTTCTC ACTACTTCTG TGATGGGCCG ACAGGTCTGC ATTCCAGTGC 
pGEXCU004 PEDV-M P CGCGCTTCTC ACTACTTCTG TGATGGGCCG ACAGGTCTGC ATTCCAGTGC 
pGKXCU005P EDV-M P CGCGCTTCTC ACTACTTCTG TGATGGGCCG ACAGGTCTGC ATTCCAGTGC 
pGEXCU006 PEDV-M P CGCGCTTCTC ACTACTTCTG TGATGGGCCG ACAGGTCTGC ATTCCAGTGC 

********** • **.****** • • •• *.***. ***** ••••• *.* ••••• * • 

... ·1 ·· · · 1 . . . · 1·· ·· 1 ... ·1· ··· 1 ... · 1····1 ... · 1····1 
410 420 4 3 0 44 0 45 0 

CU!VET!MED!OOl PEDV-M 9 TTGGAGCACC AACTGGTGTA ACGCTAACAC TCCTTAGTGG TACATTGCTT 
pCR8CU00 1PEDV-M 9 TTGGAGCACC AACTGGTGTA ACGCTAACAC TCCTTAGTGG TACATTGCTT 
p GEXCU001PEDV- M P TTGGAGCACC AACTGGTGTA ACGCTAACAC TCCTTAGTGG TACATTGCTT 
pGEXCU002PEDV - M P TTGGAGCACC AACTGGTGTA ACGCTAACAC TCCTTAGTGG TACATTGCTT 
p GEXCU003 PEDV- M P TTGGAGCACC AACTGGTGTA ACGCTAACAC TCCTTAGTGG TACATTGCTT 
pGEXCU00 4 PEDV-M P TTGGAGCACC AACTGGTGTA ACGCTAACAC TCCTTAGTGG TACATTGCTT 
pGEXCU005PEDV-M P TTGGAGCACC AACTGGTGTA ACGCTAACAC TCCTTAGTGG TACATTGCTT 
pGKXCU00 6PEDV- M P TTGGAGCACC AACTGGTGTA ACGCTAACAC TCCTTAGTGG TACATTGCTT 

*.***.**** ******* ••• *** ••• **** ********** .* ... ***** 

.. . ·1··· · 1 . . . · 1····1 ... ·1·· · ·1 . .. ·1· ··· 1 . . . · 1· · ·· 1 
460 470 480 490 500 

CU!VBT!MED! OOl PEDV -M 9 GTAGAGGGCT ATAAGGTTGC TACTGGCGTA CAGGTAAGTC AATTACCTAA 
pCR8CU001PEDV - M 9 GTAGAGGGCT ATAAGGTTGC TACTGGCGTA CAGGTAAGTC AATTACCTAA 
pGEXCU001PEDV-M P GTAGAGGGCT ATAAGGTTGC TACTGGCGTA CAGGTAAGTC AATTACCTAA 
pGEXCU0 02PEDV-M P GTAGAGGGCT ATAAGGTTGC TACTGGCGTA CAGGTAAGTC AATTACCTAA 
pGKXCU00 3PEDV -M P GTAGAGGGCT ATAAGGTTGC TACTGGCGTA CAGGTAAGTC AATTACCTAA 
pGEXCU004PEDV- M P GTAGAGGGCT ATAAGGTTGC TACTGGCGTA CAGGTAAGTC AATTACCTAA 
pGEXCU005PEDV - M P GTAGAGGGCT ATAAGGTTGC TACTGGCGTA CAGGTAAGTC AATTACCTAA 
pGEXCU006PEDV-M P GTAGAGGGCT ATAAGGTTGC TACTGGCGTA CAGGTAAGTC AATTACCTAA 

*********. .......... •• *** ••••• ********** . ..•...... 



CU!VET!MED!001PEDV-M 9 
pCR8CU001PEDV-M 9 
pGEXCU001PEDV-M P 
pGEXCU002PEDV-M P 
pGEXCU003PEDV-M P 
pGEXCU004PEDV-M P 
pGEXCU005PEDV-M P 
pGEXCU006PEDV-M P 

CU!VET!MED!001PEDV-M 9 
pCR8CU001PEDV-M 9 
pGEXCU001PEDV-M P 
pGEXCU002PEDV-M P 
pGEXCU003PEDV-M P 
pGEXCU004PEDV-M P 
pGEXCU005PEDV-M P 
pGEXCU006PEDV-M P 

CU!VET!MED!001PEDV-M 9 
pCR8CU001PEDV-M 9 
pGEXCU001PEDV-M P 
pGEXCU002PEDV- M P 
pGEXCU003PEDV-M P 
pGEXCU004PEDV - M P 
pGEXCU005PEDV-M P 
pGEXCU006PEDV-M P 

CU!VET!MED!001PEDV-M 9 
pCR8CU001PEDV-M 9 
pGEXCU001PEDV-M P 
pGEXCU002PEDV-M P 
pGEXCU003PEDV-M P 
pGEXCU004PEDV-M P 
pGEXCU005PEDV-M P 
pGEXCU006PEDV-M P 

·· .. 1····1 · .. ·1····1 · .. ·1····1 · .. ·1····1 · .. ·1····1 
510 520 530 540 550 

TTTCGTCACA GTCGCCAAGG CCACTACAAC AATTGTCTAC GGACGTGTTG 
TTTCGTCACA GTCGCCAAGG CCACTACAAC AATTGTCTAC GGACGTGTTG 
TTTCGTCACA GTCGCCAAGG CCACTACAAC AATTGTCTAC GGACGTGTTG 
TTTCGTCACA GTCGCCAAGG CCACTACAAC AATTGTCTAC GGACGTGTTG 
TTTCGTCACA GTCGCCAAGG CCACTACAAC AATTGTCTAC GGACGTGTTG 
TTTCGTCACA GTCGCCAAGG CCACTACAAC AATTGTCTAC GGACGTGTTG 
TTTCGTCACA GTCGCCAAGG CCACTACAAC AATTGTCTAC GGACGTGTTG 
TTTCGTCACA GTCGCCAAGG CCACTACAAC AATTGTCTAC GGACGTGTTG 
********** ********** *******.* • • ***.***** •• ** ••••• * 

· .. ·1····1 · .. ·1····1 · .. · 1·· ·· 1 · .. · 1····1 · .. ·1····1 
560 570 580 590 600 

GTCGTTCAGT CAATGCTTCA TCTGGCACTG GTTGGGCTTT CTATGTCCGG 
GTCGTTCAGT CAATGCTTCA TCTGGCACTG GTTGGGCTTT CTATGTCCGG 
GTCGTTCAGT CAATGCTTCA TCTGGCACTG GTTGGGCTTT CTATGTCCGG 
GTCGTTCAGT CAATGCTTCA TCTGGCACTG GTTGGGCTTT CTATGTCCGG 
GTCGTTCAGT CAATGCTTCA TCTGGCACTG GTTGGGCTTT CTATGTCCGG 
GTCGTTCAGT CAATGCTTCA TCTGGCACTG GTTGGGCTTT CTATGTCCGG 
GTCGTTCAGT CAATGCTTCA TCTGGCACTG GTTGGGCTTT CTATGTCCGG 
GTCGTTCAGT CAATGCTTCA TCTGGCACTG GTTGGGCTTT CTATGTCCGG 
••••••• **. •• *.*.**** ****.*.*.* *.***** ••• .* ••• * •••• 

· .. ·1····1 · .. ·1····1 · .. ·1 · ···1 · .. ·1····1 · .. ·1····1 
610 620 630 640 650 

TCCAAACACG GCGACTACTC AGCTGTGAGT AATCCGAGTT CGGTTCTCAC 
TCCAAACACG GCGACTACTC AGCTGTGAGT AATCCGAGTT CGGTTCTCAC 
TCCAAACACG GCGACTACTC AGCTGTGAGT AATCCGAGTT CGGTTCTCAC 
TCCAAACACG GCGACTACTC AGCTGTGAGT AATCCGAGTT CGGTTCTCAC 
TCCAAACACG GCGACTACTC AGCTGTGAGT AATCCGAGTT CGGTTCTCAC 
TCCAAACACG GCGACTACTC AGCTGTGAGT AATCCGAGTT CGGTTCTCAC 
TCCAAACACG GCGACTACTC AGCTGTGAGT AATCCGAGTT CGGTTCTCAC 
TCCAAACACG GCGACTACTC AGCTGTGAGT AATCCGAGTT CGGTTCTCAC 
•••• **** •• *.******** ********.* **** •••• * • .** ••••••• 

·· .. 1····1 .. ··1· ···1 .. ·· 1····1 
660 670 680 

AGATAGTGAG AAAGTGCTTC ATTTAGTCTA A 
AGATAGTGAG AAAGTGCTTC ATTTAGTCTA A 
AGATAGTGAG AAAGTGCTTC ATTTAGTCTA A 
AGATAGTGAG AAAGTGCTTC ATTTAGTCTA A 
AGATAGTGAG AAAGTGCTTC ATTTAGTCTA A 
AGATAGTGAG AAAGTGCTTC ATTTAGTCTA A 
AGATAGTGAG AAAGTGCTTC ATTTAGTCTA A 
AGATAGTGAG AAAGTGCTTC ATTTAGTCTA A •......... •• ** ••• *** .***** •••• . 

CUNET/MED/001PEDV·M 9. CUNET/MED/OO 1PEDV-M gene 

pCRSCUOO 1PEDV-M 9. PCR@SCUNET/MED/OO1PEDV-M gene ~UI11UlJ'I 1n EcoRI cut 

pGE XCUOO 1PEDV-M P. pGEX-4T-2CUNETIMEDIOO1PEDV-M recombinant plasmid ~LoirUlJ'I1m~~Uurl,h1ull'l!flii~ 1 

pGEXCUOO2PEDV-M p. pGEX-4T-2CUNETIMEDIOO2PEDV-M recombinant plasmid ~UIl1UlJ'I1m~~UUf1YiL1ull'l!flii~ 2 

pGEXCUOO3PEDV-M p. pGEX-4T-2CUNETIMEDIOO3PEDV-M recombinant p lasmid ~LI1I1U1J'I 1 m~mLUf1yh1ull'ltflii~ 3 

pGE XCUOO4PEDV-M p. pGEX-4T-2CUNET/MED/OO4PEDV-M recombinant plasmid ~UIl1UlJ'I1m~~UUrlYiL1ull'l!flii~ 4 

pGEXCU005PEDV-M p. pGEX-4T-2CUNET/MED/OOSPEDV-M recombinant plasmid ~LI1I1UlJ'I1m~~LLUf1YiL1ull'l!flii~ 5 

pGEXCUOO6PEDV-M p. pGEX-4T-2CUNETIMEDlOO6PEDV-M recombinant plasmid ~LI1I1U:J" 1 m~!lUUf1YiL1ull'ltflii~ 6 

45 

111~vi 4.7 LmtJULY1tJU~l~ULU~~!l'l CUNET/MED/001 PEDV-M gene nU~l~ULU~~,)k\ 

PEDV-M gene 'lJ'El'l recombinant plasmids 1'11'11 ~~mj'l ~'1L(;i1m.J"'I1nn15'LFl~k\ CUNETI 

" -J ® ® MED/001 PEDV-M gene L"Il1~ pCR 8/GWITOPO vector LL~~ pGEX-4T-2 vector 
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- 0 ~ -J. .Jr 1 ~ ......... ~!'l. 1 1.1 ....1 ... ~ ".1 ..I" ~ .. 
j;l'1'n.:l'Vl 4 .3 LL~ (;1 .:1 identity 'lJlhl~'1(;1tJLtJ~'(j'lU PEDV-M gene 'lJ'il'lL'll'il 'l1~Y;'il(;1~'1U'r'iU~ ~UlJ1:;LYlf'I YltJ lJ1:;LYlf'I"lU lJ1:;LYlf'lLm",f\ ~111 lJ1:;LYlf'lt1J~U LLft:::~'1tJY;U~~'l1111l'1U CV777 

CU001. CUNET/MED/00 1 PEDV-M gene. Th/1, M_NIAH1795_04 (Thai , GenBank access ion number EU542415). Th/2, M_NIAH100541 (Thai, GenBank accession number EU542416). Thl3, M_NIAH116099_07 (Thai, GenBank 
accession number EU542417). Th/4 , M_NIAH100542_08 (Thai, GenBank accession number EU542418). Th/5 , M_NIAH 116913_07 (Thai, GenBank accession number EU542419). Th/6 , M_NIAH2013_95 (Thai, GenBank 
accassion numbar EU581711) . Thl7, M_NIAH380_98 (Thai , GanBank accession number EU581712). Ch/1, JS·2004·2 (China, GenBank accession number AY653205). Ch/2, LJB/03 (China, GenBank accession number 
AY608890) . Ch/3, LZC (China, GenBank accession number EF185992). Ch/4, OX (China, GenBank accession number EU031893) . ChI!! , CH/IMB/06 (China, GenBank accasslon number EU033962). ChIS, CH/HNCH/06 (China, 
GenBank accession number EU033963). Chl7, CH/HLJH/06 (China , GenBank accession number EU033964) . Ch/8, CH/IMT/06 (China, GenBank accession number EU033965). Ch/9, CHISHH/06 (China, GenBank accession 
number EU033966). Ch/10 , CH/JSXl06 (China, GenBank accession number EU033967). Ko/1, KPED-9F (Korea, GenBank accession number AF019893) . Kol2, KPEO-9 (Korea, GenBank accession number AF015888). Ko/3 , 
Chinju99 (Korea, GenBank accession number OQ845249). Ja/1 , JMe2 (Japan, GenBank accession number D89752) . CV/1 , CV777 (Belgium, GenBank accession number AF353511). CV/2 , CV777 (no report, GenBank 
accession number NC_003436). 
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, ~ 

lij'fl1Lf')n::;lfFl')Il-J~l-J~Ufi"JI'fl'Hh~ULUfl"JItl-l PEDV-M gene l'i'-l~l-Jt'l~IU,)U 

24 fllt1~Uf t(;1t1m~tl1fi phylogenetic analysis ~')tlhJmnnJ Molecular Evolutionary 

Genetics Analysis (MEGA) Version 4.1 (Beta) (Tamura et aI., 2007) "fjUr)lflll-J1HlLLiJ-ln~l-J 

"JI'fl~L;'fll')fflY1~~r,nnmll-J~l-J~ufi"JI'fl-l~I~ULUfl"JI'fl~ PEDV-M gene 1~ 3 n~l-J~-lJll"fj~ 4.8 

1'V1t1 lh::;L'V1P1~U U~::;L'V1P1~~U LL~::;U~::;L'V1P1Ln1~~Hf ~,)l-JLtlU~IU,)U 18 fllt1~uf~tl M_NIAH 

100541, M_NIAH100542, M_NIAH116099_07, M_NIAH116913_07, CUNET/MEDI001 

PEDV-M gene, JS-2004-2, LJB/03, CH/HNCH/06, VH/SHH/06, CH/IMB/06, OX, CHI 

HLJH/06, CH/IMT/06, CH/JSXl06, JMe2, Chinju99, KPEDV-9F LL~::; KPEOV-9 tt'ltlflll-J1Hl 

LLiJ~n~l-J~ 1 tltlnl~ 2 n~l-JUtltl ~'fl subgroup 1 a ~~u~::;n'flu~,)tIL;tll')fflY1ii~fllt1~uf 
~ 

~~r;itllui1 ~'fl M_NIAH100541 , M_NIAH100542, M_NIAH116099_07, M_NIAH116 913_07, 

CUNET/MEDI001 PEDV-M gene, JS-2004-2, LJB/03, CH/HNCH/06, VH/SHH/06 LL~::; 
,~ , 

CH/IMB/06 ;~LtluL:n'fll')fflfllt1~ufiYiLLtlnl~iOllnu~::;L'V1P11'V1t1 LL~::;U~::;L'V1P1~U ~')U subgroup • 
~ 

1 b u~::;n'flu~')tIL:n'fll')ffl~;a~fllt1~ufi OX, CH/HLJH/06, CH/IMT/06, CH/JSXl06, JMe2, . 
~ , ~ 

Chinju99, KPEDV-9F LL~::; KPEOV-9 ~1~fUL:n'fll')ffl~;a~n~l-JYi 2 u~::;n'flu~btl L:n'fll')ffl~;a~ 
~, ~ 

l-Jl[;l~~IUfllt1~ufi CV777 LL~::;L:n'fll')ffl~ii~fllt1~ufiYi~n1~ntJ~luiOllnu~::;L'V1P1~U ~'fl L:n'fl ... . 
bffl~;a~l-Jl(;l~~IUflltJ~ufi CV777 ~nmlUiOllmh::;L'V1PlLU~LUtJl-J tutl"fj.PI . 2544 LL~::; "fj .Pl . .. . 

~ ~ 

2551 LL~::;L:ntll')fflY1;a~flltJ~ufi LZC iOllnu~::;L'V1P1~U ~IVlfun~l-JM1YfltJ u~::;n'flu~!\')m:n'fll')ffl . . . 
, ~ 

~;a~~IU,)U 3 flltJ~ufi ;~l'i'~~l-Jt'liln1~ntl~IUl-Jl"'llm.h::;L'V1Pll'V1tJ ~'fl M_NIAH1795_04, . 
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Thl2, M ,NIAH 1 00541 (Thai, Gen Bank accession number EU542416) 

Th/3, M_NIAH 116099_07 (Thai, GenBank accession number EU54241 7) 

Thl4 , M" NIAH 100542 .. _08 (Thai, GenBank accession number EU542418) 

ThiS , M_NIAH 116913_07 (Thai , GenBank accession number EU542419) 

Thl6, M_NIAH2013_95 (Thai, GenBank accession number EU581711 ) 

Th!7, M_NIAH380_98 (Tha i, GenBank accession number EU581712) 

Chll, JS-2004-2 (China, GenBank accession number AY653205) 

Chl2 , LJB/03 (China, GenBank accession number AY608890) 

Chl3, LZC (China, GenBank accession number EF185992) 

Chl4, OX (China, GenBank accession number EU031893) 
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ChiS, CHi IMB;06 (China, Gen Bank accession number EU033962) 

ChI6 , CH/H NCH/06 (China, GenBank accession number EU033963) 

Ch!7 , CH/HLJHI06 (China , GenBank accession number EU033964) 

Chl8, CH.~MTI06 (China, GenBank accession number EU033965) 

Ch/9, CH/SHH/06 (China, GenBank accession number EU033966) 

ChilO, CH/JSX!06 (China, GenBank accession number EU033967) 

KoIl, KPEOV-9F (Korea, GenBank accession number AF019893) 

KoI2 , KPEOV-9 (Korea, GenBank accession number AFOl5888) 

KoI3 , Chinju99 (Korea , GenBank accession number OQ845249) 

Jal1 , JMe2 (Japan, GenBank accession number 089752) 

CV/l , CV777 (Belgium, GenBank accession number AF353511) 

CVI2 , CV777 (GenBank accession number NCj)03436) 

cI .., -J 
111'WVl 4.8 phylogenetic tree 'lI'tl~ CUNET/MED/001 PEDV-M gene LL~:::~1(;lULU~ti'ltJ 

PEDV-M gene "1l'f1-:jL~'f11'lt'~V;~~~1tJlitJfi~iin1~~1rJ-:j1tJ1'W GenBank , 



., ., 

...a 
'U'VI'VI 5 

'tt.!n1~~m~nrlf~~m9tllh~~u~ft~1L~'ttJm~~nt'l total RNA r.nn[;]'Jtl£h~ 
" ,., , 

~11t\''lI'El~ftn~n~~rl1t'lr)1~t'lL~'fl1'Jf~~~~ LLft~~1l-Jl1m~l-J91tJ'JtJ~1~~tJjJn~~l-J~'JtJ PEDV-M " , , 

., , 
'"I1n[;]'Jtl£h~~11t\''lItl~ftn~nn;~~l-Jt'l 1 0 ~'Jtl£h~ YiHiltll-J1'"11nyhfl-J~m' 9~~t)(;l~1"lltl1 L~tltJ 

~ " "" 
4 4 

l-JnnFll-J Vi .PI. 2551 rI'fl CUNET/MED/001 PEDV-M gene (1~ CUNET/MED/009PEDV-M 

gene 

L~tl1~tJfitJih~ULU~'lI'fl~ purified RT-PCR product r)1Ltlu~')~~u~n~~l-J~'JtJ 

PEDV-M gene 'lI'fl~L~'fl1'Jf ~~~~Lt'ltln1~I'1~'J'"Im~')~tlLtl~LL~'J 09tl~~LrlftU CUNET/MEDI 

"-J @ @.. ,J' ""'''''' 
001 PEDV-M gene L'lI1'\j pCR 8/GW/TOPO vector Ll.J'fl transform ~')tJL"ll'flLLtlrl'VlL~tl E. coli 

.., ... ® 'i' "'" 0 

~,)tlVitJ~ One Shot TOP 10 Chemically Competent Cell LLft~I'1~'J'"I ~ft n1~~rlftUtlU'"l')tJ'JtJ 

" 
10 clones ~'Jtl~fi PCR LL~'J Y'lur)') ~,)l.J')~(1LFlfttJ CUNET/MED/001 PEDV-M gene 1~;1~ 10 

clones ~'fl1~ pCR@8CUNET/MED/001PEDV-M recombinant plasmid n~ PCR@8CU/ 

VET/MED/010PEDV-M recombinant plasmid Lt'ltlm~j;!~'J'"I~'flU~ftn1~LrlftU~U~'Jtl~fi PCR 

0.... I .: qq .... .- ® 
LLft~n1~j;!~'J"t.I')ft1t'lULU~~'JtJ PEDV-M gene '"Ilm-n'flLL1JFI'VlLm E. coli ~1tlY'ltJ~ One Shot 

TOP10 Chemically Competent Cell ~ij PCR@8CU/ VET/MED/001 PEDV-M recombinant 

plasmid ~'JtJm~~¥1~ PEDV-M gene expression vector Y'ltlrj1 09mh~~url'J,)l-J~1L~'ttJ 
, ., 

n1~LFI~tJ~tJ Lv1tlmHL'Vlm CUNET/MED/001 PEDV-M gene Yitlftltl;1~~'fl~-ii')~ijvi,)LLt.ltl~'1Itl~ 
, " 

EcoRI L-iil~ pGEX-4T-2 vector LLft~LVil.J91U'JtJ~1tJL:n'ElLL1JrlYil~'tl E. coli ~1tl~ufi JM109 '"I1n " , 

n1~1LFI~1::~~~n1~LrlfttJ~U91U'JU 10 clones ~'Jtl1fi PCR 1'1~'J'"IY'lUn1n~l.J9')tJ'JU PEDV-M 

gene 'ttJL~'ElLLtlrlYiL~'tl E. coli ~1tl~U~ JM109 91tJ'JtJ 6 clones LL~~l~ pGEX-4T-2CUI 

4 

VET/MED/001 PEDV-M recombinant plasmid (1~ pGEX-4T-2CUNET/MED/006PEDV-M 

recombinant plasmid ~~ pGEX-4T-2CUNET/MEDPEDV-M recombinant plasmids ~L~l.J 
" ., " 

91tJ'JtJ~ltJL:ntlLL1JrlYiL~m;~ 6 c lones ~l~f1Jm~~tJfitJC.Jftm~LrlftU CUNET/MED/001 PEDV-M 

" 
gene L.jh~ pGEX-4T-2 express ion vector ~nFlf~Lt'ltlm~~~I'1~'J"~1~1~1JL1J~ 
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t.l~n1nmuuLliuu~1~ULU~"Dtl~ CUNET/MED/001 PEDV-M gene LL~::: 

~1~ULU~~,)'W PEDV-M gene "IJ'il~ recombinant plasm ids (;]1~1 ~~m:n "'U~1 ~1~ULU~~,)'W 

PEDV-M gene vT~~lJC'I~11.1')'W 8 ~,)'ilrh~~1~(;1~,)iOl~1iOl1nn1~~mnRf~d(;1Nn'WvT~ 681 

" " " nucleotides 9~Lnu transformants 11~~lJ(;1"l1tl~L:ntlLLUl'lliiSm1~~tl~~1Ui'Wft'W glycerol LL~::: 
" " fm~t1~Jl1l'11'W~LL-dLL~~litlru~llij -80·C L~tlLU'W transformant stocks "IJ'il ·n;'ilLLUl'lliiSU~1~fu 

~ . ~ 

~n'!!t1 CUNET/MED/001 PEDV-M recombinant proteins expression (;]'il1.tl1.'Wn1~~n'!!t1~1~U 

LU~l'lf~~ l~~(;lL~tln CUNET/MED/001 PEDV-M gene dj'W~,)LLVI'W"lItNfl1~ULUMhu PEDV-M 

'hJnLnnJ Bioedit Sequence Alignment Editor Version 7.0.9. (Hall, 1999) 'YiU~1 fl1~ULU~ 

"Dtl~ CUNET/MED/001PEDV-M gene il"ll'W1(;l 681 bp l.h:::ntlu~')u adenine, cytosine LLfI::: 

guanine l'W~(;l~')'W~ln~L~u~n'W~tl 22.32%, 21 .88% LL~::: 23.20% (;11lJfl1~U ~')'W thymine 

dj'Wtl~rhh:::ntlul'W~1~ULUt'l"IJ'il~ CUNET/MED/001 PEDV-M gene ~C'ld:l'W 32.60% L(;luil 

~(;l~,)'W"Dtl~ G-C content ~1n~1~1n~,)'W"Dtl~ A-T content ~tl G-C content il~C'I~,)'WLYhnu 

45.08% LL~::: A-T content il~C'I~,)'WLYhnu 54.92% Lt1tl';)Ll'ln:::tf deduced amino acids 

YiU~1 deduced amino acids ~dj'W'il~r11h:::ntlu~~n 6 ~,)LLm"lltl~ CUNET/MED/001 PEDV-
4 0 ~ 

M gene I'ltl leucine, valine, serine, threonine, alanine LL~::: glycine (;11lJfl11nU 

" , 
~,)'W PEDV-M genes "IJ'il~L;'il1.')f~Yi~~~1U~'Wf(;]1~1 liiln1~nu~1'Wl'W GenBank l~LLri 

" , 
PEDV-M gene "Dtl~L:ntl1'lf~Yi~~~1u~'WfiYiLLunl~iOl1mh:::LVlPllV1u~1'W,)'W 7 ~1u~'Wfi U~:::LVlPl • • 

CUNET/MED/001 PEDV-M gene il~1~ULU~mntl'Wn'W 1 00% nU~1~ULUt'l~')'W PEDV-M 
" , 

gene "Dtl,:j L~tll ')f~Yi~~~1Ui'WiYiLLun 1~'"l1 n4',:j~~ (;l~1-nu1 LLfI:::4',:j~~ C'I'WR~U~lJ "lItl,:jU~:::L VI Pll VlU 
• • 41 

..... r.dl 141::11. 0 .... 

3 ~1Ul'I'W~ I'ltl M_NIAH100541 , M_NIAH116099_07 LL~::: M_NIAH116913_07 LL(;1lJ~1InU 
I I 1 '" 

LU~ L~ntl'Wn'W(;'i1Yi~InLn't)LmuuLYiuunu~1 ~ULU~"lItl,:j L;'il1'lf~Yi~~t'l1Ui'Wi M NIAH380 98 " ,,- -

" , 
PEDV-M gene nU~1~uLU~~,)'W PEDV-M gene iOl1m:n'ill')f~~~~t'l1ui'WfYiLLunl~'"l1n 

U~:::LVlPl~'W l'Iu~1il~1~ULU~~L~n't)'Wn'W~:::~~1,:j 97.21-99.12% LC'lU~1~ULUfl~')'W PEDV-M 

" 
gene "Dtl,:jL~tll')f~Yi~~~1uil.!i JS-2004-2 ill'1,)1lJL~ntll.!nU~1~ULUt'l"IJtl,:j CUNET/MED/001 . . 
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, ~ 

PEDV-M gene )JlnYl~Vl (99.12%) LL~~~IC;\ULUt'l~bu PEDV-M gene 'Il!l 'H~!ll'Jf'i'lY;~~'i'lIt1 

~ufi LZC i:J~'JI)JL~n!l'l...!llU'Il!l-l~Ic;\ULU'i'l~I~t'l1il (97.21 %) L~!lLmtiULYltlU~IC;\ULU'i'l'lltl~ . . 
CUNET/MED/001 PEDV-M gene nU~IC;\ULU'i'lri'JU PEDV-M gene 'Il!l-lL~!ll'Jf'i'lY;~~'i'lIt1~'Uf 
, " 

YlLLtln 1~'"l1 mJ~~LYl PI Ln1~~l~ YlU~l i:J ~'JI~L~~tlUrlUtlulu'Ii'J-l~~~~I-l 97 .50-97 .94% Lrnm;!l .. 
l'Jf'i'lY;~~'i'lIt1~ufi KPEDV-9 LL~~'i'lIt1~ufi Chinj'u99 ij~IC;\ULU'i'l'll!l-l PEDV-M gene VlNrlU'i'l-l .. " 
~'i'll11 (97 .94%) 'Ilru~~L~!ll'Jf'i'lY;~~'i'lIt1~uif KPEDV-9F ij~IC;\ULU'i'lj;]I-lnU~ln~'i'l~ (97.50%) . ~ . 

'" " I 

ri'J'UL~!ll'Jf'i'lY;~~'i'lIt1~U~YlLLtlnl~'"llmJ~~LYlfll~~U YlU~Ii:J~IC;\ULUMhu PEDV-M gene Yl 

L~ntlUrlU~IC;\ULU'i'l'll!l-l CUNET/MED/001 PEDV-M gene Lvhnu 98.24% ri'JU~IC;\uLU'i'l"'lln 

L~tll'Jf'i'lY;~~~I(;l~~lU'i'lIt1~ufi CV777 ~ijn1~l1n-l1Ulu GenBank ;j 98.38% 'll!l-l~1C;\ULU'i'l ... . 
~'JU PEDV-M gene ~(;lNnu~1C;\uLU'i'l'lltl-l CUNET/MED/001 PEDV-M gene 

Lri!l1 L~n~tf~'Jl~~)J~ufi'lltl-l~1~1JLU'i'lri'JU PEDV-M gene 'Il!l-lL~tll'Jf'i'lYi~~ 

'i'l1t1~U~(;]1-l1 LVltlmflltl1fi phylogenetic tree analysis ~'JtlhhLLm)J Molecular Evolutionary 

Genetics Analysis (MEGA) Version 4.1 (Beta) (Tamura et aI., 2007) YlU~1 'i'l1~IHILLtl-.3 

PEDV-M gene 'Il!l-l L~!l 1 'J f'i'lYi~~'i'lIt1~U~~ijn1n1t1-l1U 1 Un1~';){t1 ~f-l~nu L~!l l'Jf'i'lY;~~'i'lIt1 
~Uf(;]I-l1 ~i:Jn1~nmlt.11;hC;\uLU'i'ltu GenBank 41U'JU 23 'i'l1t1~U~ l~LiJU 3 n~~ Lrntl~IC;\1J 

LU'i'l'll!l-l CUNET/MED/001 PEDV-M gene ijf')'JI~tn~L~t1-lnU~lC;\ULU'i'l~'JU PEDV-M gene 

'lI!l-.3L;!l l'Jf'i'lYi~~'i'lIt1~ufL uU~~LYlPll Yltl~ln~'i'l1il LL~~~IC;\ULU'i'l'll!l-l CUNET/MED/001 PEDV-, . 
, ", 

M gene i:J~IC;\ULU'i'lYl(;l~-lnu~hC;\ULU'i'l~'JU PEDV-M gene 'Il!l-lL~!ll'Jf'i'lY;~~'i'lIt1~Uf~ijn1~ 

ntl-.31U'"l1 nU~~LYl PI~ul.n n n~l~1 C;\ULU'i'l~')'U PEDV-M gene 'Il!l-l L~!l l'Jf'i'lYi~~'i'llt1~U~~ijn1~ 
, " " 

nm1U91 nU),~L Yl PI ruuu LL~~U),~ L Yl PI Ln1~~l~ )"ml1-.3 L~tll 'Jf'i'lYi~ ~~ '1 (;l),~IU'i'lIt1~ufi CV777 .... ~ ..... ~ 

... ... , 
lun1~~m~n~f-lill~ri-l purified RT-PCR product LY;!l(;l),'J'"l~I~IC;\ULU'i'lri'JU 

'" I I " 

PEDV-M gene 'Il!l-l L~!l 1'Jf'i'lYi~~;-lLLtlnl~"1n~n~n1LL~nLiiVl~~VlL~!l(;lI)Jfi~~~'llI~ r.nnYhf~ 

'i'lm lU~-l~rrVln'llu1 L~!lL~!lU)Jml~~ Yl .fII . 2551 LYim~'J!lU'1-lL~tI'J L~!l~miILL~~';)LFll1~\f • • 
" ~1 C;\U LU'i'l~'JU PEDV -M gene 'Il!l-l L;!l l')ft'lYi~~u1.h~L'" Pll Yltl LVltl;j n1~LmtiULYltltJtitJ~IC;\1J 

... , 
LU'i'l~')U PEDV-M gene 'Il!l-lL~!lbf'i'lYi~~t'l1n"'U~~1-l1 Yl;jn1~~lmIU"'lln{-l~rr~U~~U3~ 

" I I " 

LL~:; 1 uY;UYl~')uj;]I-l1 'Il!l--l{--l~rr Vln'll1.J1 ;-.3Ltlun1)'ntl--lIUn1~YlU h~Y;~ ~1 ut! L~m tiu ~m1-.3 
" , 

LmtlULYltlU nu~h C;\ULU'i'l~'JU PEDV-M gene ,tl-lL;tll')f'i'lYi~~'i'lIt1~U~Yl;jn1~nm1U~I"'iln 

u),:;LYlPl(;]I--l11uLLCluL!lL;t11~LLri U~~LYlfi\9U u),~LYlfi\Ln1~~l~ U~~LYlPl~~U LL~~~Ic;\tJLtJ'i'lri')U 
... ," 

PEDV-M gene 'Il!l--lL~!ll'Jf'i'lYi~~~I(;l~~IU'i'llm,ufi CV777 ;-l~lmlUlu GenBank l1-.3~~rn ... . 
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~1~'nJ 23 ~1t1~~fi~~nrl,)I2JLYitl~'Y'l'tl LL~:::LVl2JI:::~2JI1l'tlm~1Lrln:::t.f~I~uLUMh~ PEDV-M , 
" " " gene "lJ'tl~L;'tll')f~Yi~~1 ~rlf~lJ 

~ I ~ , 

PEDV-M primers 't~L[;i~m.J~~LYl'tl1ft~i~In'tl~m~L~2J~I~,)~~I~~~~nn2J 
, " 

~')~ PEDV-M gene r.nn cDNA template Vi~~Lrln:::t.fr,nn total RNA "lJ'tl~L;'tl't')f~Yi~~Lt'lti 

'tl1~t1 RT-PCR technique 0r.rtl't~'tl'tlmLUU~I~ULU~"!I'tl'l PEDV-M primers Lt'ltltll'1~~ 
" , 

1n12J~I~U~It1li~~m~2J~,)~ PEDV-M gene "lJ'tl~L;'tll')f~Yi~~~It1li~iYlnml~1~r.r~VI.rt'l 

~1"l!u1 L~'tl 'Y'l .fII. 2551 ~'tl M NIAH100542 08 (GenBank accession number EU542418) , --

Lt'ltl 'Y'lurh ~1~U~It1li~fim~2J~ILLVltl~~1ft~nl~'tl'tlmLUU PEDV-M primers InNriU~I"'U~It1 , 

~~~m~2J"lJ'tl'lL~'tlbffiYi~~~')~ PEDV-M gene "lJ'tl~L~'tll')f~Yi~~~It1~~i Chinju99 (GenBank 
, 

...... .1 "'1" accession number DQ845249) Vl2Jm~ntl,n~r.nnu~:::LVlfllLmVlfl VI LLfl:::r,nnC.J~m~In~,)'"lVll 

~1"'ULU~"lJ'tl~ CUNET/MED/001 PEDV-M gene "JJ'tl~L~'tll')f~Yi~~~It1li~i~LLtlnl~'"lln~n~m 
LL~mnt'l~'1~t'lL~'tlbf~Yi~~m2Jfi~),2J"l!I~ l~Yhf2J~m ~r.r'lVl1t'l~I"l!u1 L~'tlL~'tl~2Jmlrl2J 'Y'l .PL , , 

~[;J.J~I;~ 1,)2Jrium~1Lrl~I:::t.f~I"'ULU~"lJ'tl'l PEDV-M primers ~')t1hJnLm2J Basic Local 

Alignment Search Tool (BLAST) (National Center for Biotechnology Information: NCBI) 

't~LL~t'l'ln~rl,)I2J~IL.,.n:::"JJ'tl~ PEDV-M primers LL~:::1.h:::~VlfiJlIYi1~n1~in2J11ft~ RT-PCR 

" " technique ~1V1fun1~1r.rtl1~f'lf'llJ 'Y'lU~1 mnh:::t1miL-D' RT-PCR technique 1,)2Jriu~JlI,)::: , 

mn11 PCR LLfl::: PEDV-M primers ~l~~[;J.J~I;~l~m~r.rtl~I2JI~(1~I2JIHL~2J~I~,)~~I~ 

~~~m~2J~,)~ PEDV-M gene "lJ'tl'lL~'tll')f~Yi~~~ri'tlhf'l1~~n~m~~t'lL~'tll')f~"'~n~I')~9'1V1.rt'l 
),1"l!u11~L~'tl~2Jnnrl2J tI 'Y'l .fII . 25511~ , 

" ~1V1fUn1~Lrl~~ CUNET/MED/001 PEDV-M gene "ll'tl'lL;'tll')f~Yi~~~It1~~i 

~ LLti n 1~'"l1 n~ n~ mLLrn Ln t'l~~ t'lL~'tl m2Jfi~~2J"l!1 ~JlIt11 ~vhf2J~ n~ ~'1 ~'1'tltJl ~~~~"lJ'tl'lr.r'lVl.r t'l 
\J III , " 

, 

vector dj~ vector nfll~1~nl~Lnufm~n LL~:::L~2J~I~,)~ CUNET/MED/001 PEDV-M gene 1~ 

® ® ~ 1: " ~ .,:.... I ® ® 
pCR 8/GWITOPO vector ~~t1 vector ~'tltl ~~"l!t'l~rl~~~~~IL~~~u pCR 8/GWITOPO TA 

~ , ~ 

. ® . 4 ... "...... ~ "" " J' ~ % ® Cloning Kit 'lI'12J'II'tl~ rl'tl Lt'l~um),Yi[;J.J~I"lJ~~t'ltl'tl1rltl Invitrogen's TOPO Cloning 

Technology ~~11"'ntJ),:::~VlfiJlIYil~"lJu')~m)' ligation l~~ILLVlll'l~~ILYiI:::~'12Jlnn~1 95% 

I _ ® ~..... J'.d 0 0 ..... ~.J '" '" 
),,)2Jnu Gateway Technology "l!'1Yi[;J.J~I"lJ~L'Y'l'tl'tlI~')t1f'l,)I2J~:::t'l')n~IV1)'UnHWVlIn'tl'lm)'mti 

Qd '" .d cJ. ® I ® 
t1~Vl~~l"L"llI~ vector 'tl~1 Vl'tlr.Jl~)':::uu Gateway Technology L"l!~ Gateway destination 
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.. ® .... 'i'.1 .....,j .J .. ,. 
vector ~~'el MultiSite Gateway destination vector ~5''el ~:::1J1Jn'l5'C.Jf'l[;1w5'[;1'U~'U L'lI'U tl~[;1 

" L']jfHfLLl-J~~ ~~'aL']j'Cl;~[;11L~tl~~n~'ltl'Ul-J L(;1tlhJ~'a~H restriction enzyme ~1'a ligase enzyme 

o ".1 .... 'I -J J' ...... 
(Landy, 1989) ~lm1Ju5':::~Y1fi111Yi ~'U"lJ1J'l'Unl~ transformation ~L"I!tlLL1JFlY1Lm E. coli ~ltl 

'U 

~'Uf One Shot® TOP10 Chemically Competent Cell ~'a 1 x 10
9 

cfu/lJg (Invitrogen, 2006) 

L(;1tl L~'a LL1J I"1Yi L~tl~ltl~'Uf~flll-Jl HI L '"l1l1) L~1J L[;11~~'l (;1 L~'l LL'Cl:::l.J"ll'U1 (1)'IItl~ LI'l L'Cl;jL~m L ~ t1l nrh 
" ," 

L~'aLL1JI"1Yi~tl E. coli ~ltl~'Ufi DH5a Lij'aLYil:::Ul-JL ~'tl-ifll-J~'U '"llnn'l~LI'l'Cl'U CUNET/MEDI , 
" 'i' .,: 0 <f.1 ® ® ® , 

001 PEDV-M gene Cil'ltl'Cil~FI'Cl'U'U~~lL~'"llu pCR 8/GWITOPO TA Cloning Kit Yi1J'll 

~~tl~ll-JlnlLl"1f'l'U CUNET/MED/001 PEDV-M gene 1~ library ~1'U'l'Ul-Jln~flll-J1HH'"l1l1)1~ 

L'U selective media ~l.Jtl1tJ~ih'U:::"llU'" spectinomycin 

® ® ... 
pCR 8/GWITOPO vector l-J spectinomycin promotor LLf'l::: spectinomycin resistance 

~, ~ ~ 

gene ~~ Lth...!tJ5':::Ltl"lll!tl~h~l-Jl n r;l'el n'l~~ (;1LLtl n L~'elYi'ell'"lU'ULU'el'U5':::~~1~i'U[;1tl'Ur;l1~1 L'Un'l5' 

" 
LI"1'Cl'UU'U '"llnn'l~[;15''l'"lC.Jf'ln'l5'Ll'lf'l'U CUNET/MEDI001 PEDV-M gene ~l'UL~tlLL1JFlYiL1-tl f. coli 

~ltl~'Uf One Shot® TOP10 Chemically Competent Cell ~1'U'l'U 10 clones Yi1J~11~ 
':...:;,1-=1 &.' r ® 

transformants "lJ'tl~L"ll'tlLL1JFlY1L5'tl E. coli ~ltlYi'U~ One Shot TOP10 Chemically Competent 

Cell vT~~l-J(;1 10 clones ~1~f1JLm~~¥1~~ltl~'U~m~l-J~'U1 ~~1~'1!'II'tl~ PCR®8/GWITOPO® 

vector l~LLfi pUC origin ;~L-n'Un1n~l-J~l'U,)'U recombinant plasmid L'Uml-Jlru~~ L(;1t.! 

pUC origin '"l:::'tl~L'U~lLL~tl~ri'tl'U rrnB T1 LLf'l::: rrnB T2 transcription termination sequences 

L~'tlU'a~ n'Un1~C.Jft[;1 LtJ5'~'U~tl1'"ll.JFI,)ll-J LtI'U~hl'r;l'aL~'aLL1JI"1Yi ~tl E. coli LLf'l:::VilL~ L~'aLL1JFlYiL1-tl 
'I ..,l ~ ® ® ., 0 

l'ln(;l:::n'el'U LLf'l:::(;lltl ~'UY1~1fl 'U'tln'"lln'U pCR 8/GWITOPO vector m~ll-Jl5'tl'Ul fcoRI 

restric tion enzyme l-J1H'L~'tl~1fl LLf'l:::thtlu'U~~'Ul'"llu~~ vector ~'Ur;l'tlltJl~ L(;1tll.J fcoRI 
, " " 

restri ction site Yi~lLL~tl~~i~ attL 1 LLf'l:::~lLmtl~ri'tl'U attL2 ~l~f1Jn15'~mnl'Ul"1f~;jl~tl1~tl 

fcoRI restri ction enzyme L~'tl~(;1 LL~:::LLY1m CUNET/MEDI001 PEDV-M gene L-ifl~ pGEX-
'U 

4 T -2 expression vector 

, , 

pGEX-4T-2 vector ;~LtI'U vector Yi'tl~L'U5':::1J1J Glutathione S-transferase (GST) Gene 

Fusion System ~1l-Jl~tlUll-J1HL~'a~m~n recombinant protein expression L(;1tlVil1~ 

recombinant protein tj~~Y1~l~(;1tln'l5'~(;1 GST-tag 'tl'an~')tl enzyme ~~ILYil::: vector l'U 

" " , 
~:::1J1J;j~ll-Jl5'tl transform L-ifl~L~'tlLL1JI"1YiL1-tl E. coli l~~f'lltl~ ltl~'Ufi ;~~'tl~L~'tlnL-n~(;lN 

'U , 

[;11l-Jt)(;ltlU~:::~~I"lL"ll'U L;'tlLL1JFlYiL1-tl E. coli ~ltl~'Ufi BL21 ~1l-JI5'tlH'L~tl~m~n recombinant , , 

protein expression L;'tlLL1JFlYiL1-tl E. coli ~ltl~'Uf JM 1 05 LtI'U competent cell ~1~f1Jn'l5' 
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Ll"ltlU~U LL~:;lfiufn~ plasmid LfntJ~1~U~1tJ~U~m't~'lJtl~ pGEX-4T-2 vector mJU~ 

kl1~ul~ ~tl ampicillin-resistant g ene ;~ Luu~u~H'th:;LtJ"I!u1un1tutl~nUn1ttJULtI'tlU'lJtl~ 

, , 
Q .::1.0=::.1 0 

tac promoter LLtl::; internal lac l gene 'l!~L~UmUl'lJU'JUn1t recombinant protein 

expression ~'JtI i sopropyl-~-D-thioqalactoside (IPTG) Liitl~~1n recombinant protein ~ 
~ J' I q 4=:t. l.o::t 

CJtllWnUCJ1U pGEX-4T-2 vector ~ glutathione S-transferase (GST) 'lJU1fn 26 kDa j;]fntl~ ~~ 

LuutJt:;LtI"IIu1Un1jYi11~ recombinant protein u1~YlicJhtl Glutathione Sepharose ™ 4B 

LL~::; thrombin protease ;~luiuj;]'tlui1ilCJ~nj::;Yluj;Jtll"l'l1l.JLUULLtlU~L~U LLtl::;n1tVi1~1W!ltl~ 

recombinant protein lJ'tlmnn (Amersham Biosciences , 2002) ~1~fun1tt)(;1m~1ru 

recombinant protein ~1l.J1HI'Vi1tcJlcJl'ltJ';jfi colorimetric method ~1tl immunological method 
~ , 

~~,ru pGEX-4T-2 vector ~~LUU vector Ylill"l'll~L~l.Jl:;~~lUn1tCJ~j;] recombinant protein 

L~tl~n1t11u~lU~lJl~LLtl::;mtvi1~lWlltl~LtJt~U n1t~m~t1tJn~~~Ufit::;~~l~LtJt~U t'l~i~ 

n1t~n1t1L~l.JL~l.JYll~~lUJ1i1A'~nu';jYlt.J1 LL~::;~1~lHl111 recombinant protein ~CJ~j;];utcJlLtJ .. . 
tJfutJt::;tJnj;fL~tlH'tJt:;LtJ"I!u1uC;)lUj;Jl~1 tcJl L'llU n1t~~U11I"ltl~lhLuuvlt)I"l~U n1tCJ~j;] 

LLtlU~L~UL~tll-n UnltL ~~tJ t:;~YlfiJ11Y'11 umtj;]t'l~Yl1~~*l.J':)Ylt.J1 LfntJ91 n mj~ n'W)~ c.J1Ul.Jl 

Lundback LLtl:;r1ru::; (2003) 1cJltJt::;~UI"l'l1l.J~1 L~91un1t Lr1tlU~U~'JU'lJtl~ transmembrane 

protein Li1lt1H't::;UU GST-Gene Fusion System LLtl:;;1 11~ GST-fusion transmembrane 

r "''' " 

protein u1~Ylfi ~l~fUL;tlt'Jf~~~~,ru ilmjH' pGEX-6p-1 vector ;~LUU vector ~u~lu • 

t:;uu GST-Gene Fusion System L~tlCJ~j;] recombinant membrane protein ~'JU NH2-

~ 

terminus c.J1UL;tlLLUr1YlL1tJ E. coli LL~:;Y'lU~1~1~ltCl,jll.J1H'L1jULLtlU~L9U ~1",funltj;]t'l9~1 

LLtlU~Utl~~ln n1tj;]tlU~Utl~'lJtl~il~ mtJ~ mYll~t::;tJtJl1i1 ~~ nUL~tl~ fn L~tl1 'lf~ C;)'l tJ';jfi ELI SA 
• 'II • 

, ~ 

(Shenyang et ai. , 2007) LYitlj;]j'l9';jil9'iltJmj~(;1L;tlt'Jf~~~~ LL~::;tJt ::;Li1Uj::;~UJ1i1A'~nuj;Jtl .. . 
~ 

br1~~~1~tlth~iltJt::;~Ylfi111Y'1 Utl n91nu Sun LLtl::;r1ru:; (2008) 1c;)~n~1 LfntJ mtLr1tlU~U 
>-

L'UYn::;~'J'UtJtltJj;Jl~1 'lJtl~ S protein gene L;rl~ pGEX-6p-1 vector c.J1UL;tlLLUI"lYlL~'tJ E. coli 
,~ ~ 

~ltJ~ufi BL21 LLtl::;,jlLtJj~UYlCJ~j;]~utcJl91nL;'tlLLUI"lYlL~tJl.Jl':)Ll"ln::;lfml~~1~ltCl'1Jtl~LtJ t~u • 

~ , 
western blotting technique ~l",fUL;tlLLUr1Yl~tJ E. coli ~lt1~Uf JM 1 09 Yl1-ifLtJu competent 

cell l'UnltCJ~j;] expression vector lumt~n~l ilth:;~Ylfi111Yilu'lJu'lUnlj transformation 
, ~ 

I 8 ..::I.dI q~ .... ~ qO .., 

l.Jlnn'Jl10 cfu/~g LLtl::;LUtl~91m"l!tlLLUI"lYlLttJ E. coli ~ltJYi'Un JM109 l.J~lfnULU~'lJtl~ recA1 • 

mutation LL~::; endA 1 mutation ~~-ri'ltJl~ plasmid ~LVl1tJl.J91m~tlLLUI"lYlL1tJ~ltJ~ufi~~mh'J . 
~ ~ ~ 

ilr1'Jll.JL~~m' LL~::;il~runlY'1~~~U L~tJCJ~91nn1j~mi1r1f~il YitJ~l ~ll.JljC1~h~ pGEX-4T-2 
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CUNET/MED/PEDV-M recombinant plasmid l~~l'w,)'W 6 clo nes r,;nnn 'W(;]~,)'"ll1~\nJ(;] 

~1'W,)'W 10 clone ~c.J1'Wl-J1ilWj4'tI~th:;f'lUFI,)1l-J~1lj'"l1'Wn1~ tFl~'WU'Wt~tI'tl1l'iti vector It.!~:;uu 
" 

GST-Gene Fusion System i,)l-.JflUL~'BllUFI~h1t1 E. coli f'l1t1~'W~ JM109 LL~:;1~ti1hmm~t1 
L~l-JL~h.Jc;i'Bl'W~1'W(;h~1 L-nt.! n1~~n1't1ii1~ULUf'l ii1~Um~'B:;mt.! LL~:;tFlNf'l~1~"ll'B~hh~t.! 

(Kim et aI., 2008) n1~~n1't1~U1~LL~:;n1n11~1t.!"ll'B~hh~t.! (Zhang et aI., 2006; Landmann 

et aI., 2007) n1~~n1't1tJ~il-J~t.!fi~:;~~1~hh~t.! (Yuan et aI., 2006; Amin et aI., 2007; 

Nakasako et aI., 2008) LL~:; n1~~n1't1L~'BtJ~(;] recombinant protein ~1~fuLi:Jt.!LL'tlt.!~L'"lt.! 

(Hashimoto et aI., 2006; Takahash et aI., 2006; Kim et aI., 2008) Li:Jt.!~t.! 

J' " ... """""" '"l1nn11~n1't1~1~ULU~ CUNET/MED/001 PEDV-M gene "lltl~L"IItl L,)~~Yitl~ 

f'l1t1~'Wfi~lLti n 1~'"l1 n~ n~n1LL~mn~~~~~ L~tlLtl~ 1 'Wfi~~l-J"II1 ~~4'~~1' ~11"11u1 LntlL~tlt.!l-J nn Fll-J 
"I " ~ "I 

... , 
L~!l1')f~Yi~~~1t1~t.!fi~iln1~~1t1~1t.!'"l1ntJ~:;LVlPl~t.! (Jinghui and Yijing, 2005) LL~:;1tXtJ~ • 

n1~~n1't1ii1~ULU~~~!lj;lFl~tl~nU Chen LL~:;Flru:; (2008) f>1!l hJYiU~1ii1~ULUMht.! PEDV-M 

gene iln1n~l-J~1!l~~ nucleotides (;]~!l~FI,)1l-Jtl1,) 681 bp I,ht.!i~~ht.!"ll!l~ G-C content 1t.! 

ii1~ULU~"ll!l~ CUNET/MED/001 PEDV-M gene ~UI'"l1nn11~1ii1~ULuf'lLvhnu 45.08% ~~ 

4'~~1LU'Wi~~,)t.!~ilml-J1ru G-C content ~~Ln!lL~tlunuL:!!ll')f~~t.!lt.!n~l-J coronavirus ~~il " . 
i~~,)t.!"ll!l~ G-C content tlrJ1t.!-n')~tJ~:;l-J1ru 37-42% (Rota et aI., 2003) '"l1nn1~~ml-J1ru 

" 
i~~')t.!"ll!l~ G-C content tT~ilFl,)1l-Jil-J~t.!finu replica tion timing LL~:;'IIU')t.!n11-rl!ll-JLL"IIl-J 

(repair mechanism) "lJ!l~ut.!wK~'IIu,)t.!n1~ expression It.!i(;]rJiln1:;~nit.!wK~ U~(;] LL~:; 
... 

LLUFlyh1t1 L-n'W L~!lLLUFI~~tI E. coli (Deschavanne and Filipski, 1995) n~1,)~!l1t.!u1L')ru'll!l~ 

tFl~tl-Jt"l!l-J~il G-C content ml-J1ru~~ '"l:;il"llu')t.!n1~ repli cation ri!l'Wu1L'J(u~il A-T content 
" 

CUNET/MED/001 PEDV-M gene ~~!l1'"l'"l:;LU'Wtl~:;ttl"ll~~1~fun1~~n1't1L~l-JL~l-J~~n1~L~l-J 

~1t.!,)'W~11~'WDm~l-J"ll!l~L;tll')ff'lYi~~ t.!!ln'"l1ne G-C content tT~ilFl,)1l-Jil-J~t.!finu~tlLLUUn1~ , " 

, 
"" , 

n1~~1m1'WVl~~1n~~1t1tl~ (Goncalves et aI., 2000; Duret, 2002; Ponger et aI., 2001; 

Vinogradov, 2003; Urrutia and Hurst. 2003; Versteeg et aI., 2003; Lercher, et aI., 2003) 

LntllmtlUL~tlU~1~ULUf'l"ll!l~ CUNET/MED/001 PEDV-M gene nU~1~ULU~ 

~,)t.! PEDV-M gene '"l1n pCR@8CUNET/MEDI001PEDV-M recombinant plasmid '"l1m:!!l 

q..:;;,j .., .. ® 0 

LLUFlVlL1t1 E. coli ~1t1Yit.!~ One Shot TOP10 Chemically Competent Cell '"l1t.!')t.! 1 clone 



56 

ll~:;iil~ULU~'Ci'J'W PEDV-M gene L'W pGEX-4T-2CUNET/MED/001 PEDV-M recombinant 
, " 

o d: .o:::liI ~ .dI 

plasmid C1-1 pGEX-4T-2CUNET/MED/006PEDV-M recombinant plasmid VlLl1Iml-J'"llnL'll'fl 

.o::::!I.r::::,j .... r 0 I .0::::11 0 .... _ 

lLUflVl L~t1 E. coli ~lt1VfW~ JM 109 '"l1'W'J'W 6 c lones V'lU'Jl l-J~1 i?lU LU~ I1IN n'WI1I~'fli?l 681 bp 

Ll~:;'"lln~~n1nmtlUL~t1uiil~ULU~"lJ'fl'l CUNET/MED/001 PEDV-M gene rlUiil~ULU~'Ci'J'W 

PEDV-M gene "lJ'fl'lL;'fll'Jf~Yi~~~lt1';'W~~ntl'll'WL'W GenBank ;'ldJ'Wntl'll'Wiil~ULU~"lJ'fl-1 
l~'fll'Jf~'"llmh:;LYlPllYltl91'W'J'W 7 ~lt1';'Wfi lh:;lYlPl~'W91'W'J'W 10 ~lt1';'Wfi lh:;LVlPlLn1'v1~lai , . 

, " 
91'W'J'W 3 ~lt1~'Wfi U~:;lYlPlr\hl'W91'W'J'W 1 ~lt1';'Wfi LLfl:;L~'fll'Jf~Yi~~l-Jll11~~l'W~lt1';'Wfi 

"I .... " "I d" 

" CV777 91'W'J'W 2 ~lt1~'Wfi V'lU~l iil~UlU~'Ci'J'W PEDV-M gene "lJ'fl'll~ill'Jf~Yi~~ilnl~ • 
lU~t1'WlLUfl'lii'tlmnn Li?ltliil~ULU~"lJ'tl'l CUNET/MED/001 PEDV-M gene ilfl'Jll-JLLl1In(;h'lrlu 

iil~ULU~'Ci'J'W PEDV-M gene "lJ'tl'lL~'tll'Jf~Yi~~~1t1';'W~~ntl'l1'W'"llnU~:;LYlPllV1t11l-lLn'W 3.4% 

" , , 
L~'tll'Jf~Yi~~~lt1';'Wfi~ Lltl n lJ!'"llnU~:;lYl PllYltl''lill'l~'l'"lln GenBank 91'W'J'W . 

'v1'W1LL oJ'W Li?I tllJ!ntl'l 1 'Wii 1 ~ULU~'Ci'J'W PEDV-M gene L'W-D'J'lL'Jfll L~tI'J rlU~ n~l-JU~~ I1Irfiln1~ 

~lt1'll'WV'lubflYi~ ~ LLfl:;LU'WL'J~l L~tI'J rlU~ m9t11J!';h n1~~ m~niil~uLu~'Ci'J'W PEDV-M gene 
'IJ 

(CUNET/M ED/OO 1 PEDV-M gene) L-D'Wrl'W '"l1 n ~fl n1nmtlUL~tlU fl'J ll-J L'v1n'tl'Wfl'W"lJ'tl'lii l ~U 

lU~'Ci'J'W PEDV-M gene "lJ'fl'lL;ill'Jf~Yi~~LL~fl:;~1t1~'W~1'Wu~:;LYlPllYlti V'lU~l ~l~UlU~'Ci'J'W 

PEDV-M gene iJ fl'Jll-JLn~ Lfitl'l rl'W~'ll-Jl n ~'lil1'"l mh'J lJ!~ l L;'tll'Jf~Yi~~~ LlV'lim:;91t1 lLfl :;ri'fl 

'i:~flYi~ ~L 'W~ n~"lJ'el'lU~ :; L Yl Pll yltill-llJ! Lfl (i'l'"l1 n n1 mfllt1~'Wfi"lJ'el'l L;'el bf~;'l ri'flL iX In (i'l l;'fll 'Jf~Yi~ ~ , , 

~ I • ~ 

'v1fllt1~lLL'v1oJ'lL'W~'W~"lJ'el'l 2 9'l'v1~(i'l~il n1n~tI'l~ mmh'l'v1'Wl lLoJ'W"lJ'el'lU~ :; lYl Pll VIti 'fltil'l hn . 
11I1l-J ai'tl'liJ n1 ~~ m~nii 1 ~U L U~ L 'W 'Ci'J'W~ 'W"lJ'fl'll~'fll 'J f~Yi~~ L~l-J L~l-J l ~'eli'Jl-J~ Lfl n:;'\.f l V'ln :;iil ~U 

lU~'Ci'J'W PEDV-M gene iln1nU~t1'WllUfl'l~l~UlU~ii'fltl n1~~Lfln:;'\.f'"lln~l~uLu~'Ci'J'W~LYitl'l 
'Ci'J'Wl~tI 'J~'l hi L Yitl'lV'l'el~'"l:;~ ~ulJ!'el ti l 'l-n (i'l l '"l'W , 

" , 
'Ci'J'W PEDV-M gene 'lJ'el'll~'ell'Jf~~lt1';'W~~iJ~lt1'll'W'"llnu~:;lYlPl~'W U~:;LYlPlLn1'v1~LrX U~:;lYlPl 

nju'W LLfl:;~It1~'Wfil-Jlmiil'W CV777 V'lU~l ~1~ULU~ilfl'Jll-JLLl1ln~l'lrl'Wll-lln'W 2.8%, 2.5% , 
G.' "I ' cl.9 

1.7% lLfl:; 1.8% ml-J~l~U lLfl:::'"llnn1~~mj'llmtlUL~tlU~l~ULU~'Ci'J'W PEDV-M gene "lJ'fl'l 

l~'fll'Jf~Yi~~ri'el'W llfl:;'v1~-1'"lln~l~'fll'Jf~L'"l1'1!L'WL"l!fl';lV'l1:::L~tI'l'Jlili?l Vero cells ~ passage 
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0-

2003) lL~~ 98.53% (Song et aI., 2003) 9 'H'l1l-Jl~C1~ttll~~1 PEDV-M gene "lJ'e:l'lL~'e:ll')f~Yi~~ 

ij~m~ru~dJ'kl conserved gene llfl~lU'klm~~'kltJ'klji),)ll-JL~l-Jl~t'll-Jl'\..!nl~(;l~,)'"l,;)U'"l,rtlm~~(;1 

L~'al')f~Yi~~~')tI,;)fi RT-PCR L(;1t11-if primers ~1~fUl~l-J91'kl,)'klt'l1~~'klfim~l-J~,)'kl PEDV-M , 
0-

gene ~n'r'l'lt'lll-Jl~C1Ul recombinant PEDV-M proteins ltl~oo..J'\..nLU'klll'a'W~L'"l'kl~l~fum~ 

(;l~,)'"l~lJliJfll-J nw;i'al~'a l')ft'lYi~~~')tI';)fi ELISA ~tlltll~ ;'llU'klmn ~l-J'Vl1'l L~'e:ln lLfl~L~l-J " , 

J' 
'"lln~flnl~';)L,",n:::,xfl')ll-J~l.J~'klfi'lltl'l~l~UlUMh'kl PEDV-M gene "lJ'a'll"ll'a 

bft'lYi~~~')tI';)fi phylogenetic tree analysis ~'l1ll-J(;1~1'kl,)'kl 24 t'l1t1~'Wf YlU~lL~'e:lbft'lYi~~ 
" " t'llt1~'klfiL 'kltl~:::L Yl Pll Yltlij fl')ll-Jlnwn c;) nu L;tll ')ft'lYi~~t'llt1~'klfiL 'kltl~::: LVI PI~'kll-Jl nYi t'l c;) LC;)tJL~tl , " 

';) Lji)n~,x (;l1 l-J'Ii ')'1 L ,)fll~~lt1'll'W~l ~u L1Jt'l"lJ'e:l'l L~tll')ft'l"lltl'l~'lt'l'a'lth::: LVI PlLl~,) L~'e:ll ') ft'lYi~~~')'kl 

~~~~Llydm~'"l1t11 'klth~lVl Pll VIti L~'atl Yl . PI . 2551 m'"lijlm~'l~l-Jl~1-'e:l ~'klnl LUC;)L~tJ') n1JL~'a 

1 ')ft'lYi~~t'llt1~'klfi~Y1u 1 'klth:::L VI PI~ 'kl 'e:ltJl'l hfi (;lll-JtJ~ ~tl~ij m~~ m~lL mtl U L Yitl1J~ 1 ~1J LUt'l~')'kl , 

~'kll~l-JL~l-J l'li'kl ~l~UlUt'l~')'kl S gene ~~LU'kl~,)'kl~~nlntl~tI'kllLtlfl'l"lJ'e:l~~l~ULUt'l~~ L~'a 

~n'jj-l~~lm~~~l-Jl'lJ'a'll~'a l')ft'lYi~~~ llY1im~'"l1t11 'kltl~~LYlPllV1t1 L~'a L~'a'kll-J ml,",l-J Yl. PI. 2551 

ll~~l~l~UlUt'l~')'kl PEDV-M gene '"l:::ij~n't1ru~dJ'kl conserved gene lll?lr.l1nnl~';)L,",n:::,r 

~')tI';)fi phylogenetic tree analysis ~~tlt'lll-Jl~mltbn~l-J'lJ'a'll~'a bft'lYi~ ~t'llt1~'klf~lltl n 1~ 
'"lln~ml'kltl~:::LVI Pll Vltll~ LU'kl 2 n~l-J 'atJl'l-D C;)L'"l'kl Lc;)tJ'YiU~lij~tlllU1J nlntl~tI'klLLtlfl~'lJ'a~~l~U 

, , '\J 

" " lu~l 'kll~'a l')ft'lYi~~'r'l'lt'l'a'l n~l-Jijfl')ll-J lL(;l n 1?l1'ln'kl , 

l'kl~l~tl~~LVlPll-Jlll~,) (Kubota et aI., 1999; Yeo et aI., 2003; Chen et aI., 2008) 

RT-PCR tec hnique llfl~ PEDV-M primers ~l~~oo..J'kll~'klL~'aHl'kl'll'kl';)~tI~ 

t'lll-Jl~C1Ull-Jltlfutl~:::tJ n(;l1-if~1~fu nl~(;l~,)'"l';)ij9itl~1~~'kl~m~l-J~,)'W full length PEDV-M 

gene LLfl~ l-if1 'klm~~'kltJ'kl~'l nl~YlU L;'a 1 ') f~Yi~~l 'kl~m L ~'a l ~l-Jtl~:::~VI fiJll"I''i 1 'Wnl ~fI')U ji)l-J ji)l-J , , , 

lU~'lJ'a~ PEDV-M gene ij~n't1ru:::LU'kl conserved gene 'atJl~l-Jln9'llU'klnln~l-JVll'lL~'an'lJ'a~ 

';)fi~l-if1'kln1~,;)l!'"l,rtl LJ,",Yi~ffifill~'l Lc;)tI nl~(;l~')'"l';)ij'"litJ ~,)tI';)fi RT -PCR ~1,x ~fl nl~(;l~,)'"l~ij 

mll-J91 L'r'll~ LL~:::,",,)ll-Jl ') 1 'klnl ~(;l~,)'"l'\.n~lt1~'klnm~l-J~'atJl 'kl11l,)'atJl'lt'l'l ~ n~'ll-if L,)fll1'kln1~ 
, " '\J 
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" ~1~jUn1~P1m~I~I~UL1H'lri'Jl.! PEDV-M gene "ll'el-lL;'elL'Jj~~il~ pm'il 

n1~~ m~n L ~~ L~~ (i-l (;)1 LL ~ki-l~il n1Hl.l~Lll.!LLtl~-l L~~W"l1 n n1 Htl~Lll.!lll.l~-l"ll'il-lfh ~ULtJ~tll'"l~ 
, " 

~~ j;)tln1Htl~ t1l.!lLl.l~~"ll'el~ m"''el~m l.! LL~~tl'l~~t'l11-l'll'el~ tl.l~~l.! ~'l~.,r-l n1~Yh~Il.!'!l'il~ ttl~~l.I 
"I I I'" 

l.!'tln'"ll nil L ~'el LUl.!nlH Yi~ l~~ 1il'l1~1~ll.1tlCU1h tm~ n~ Lnm flU L;'el1'l jt'l~il~~IL1~l.!fiVlritl Lrrl 
'-I " , , 

" , 
ll.1tl~~LVlI'\1vltl ~~m~nn1~P1m~n LL~~':lLliln~lf~I~ULUt'lri'll.!j;)1-l1 'll'el-lL;'ilL'lj~~il~t'lIL1~l.!fVl 

LLLlnUiLl.!1.l~~LVlI'\LVltl1l.!i1'"1,Ul.!L~~L~~ L"Ill.! N gene, ORF3 gene LL~~ E gene LL~~ S gene 

" "I I ~ 

1 Vltl1l.!tl ~j;J ~'l~.,r~ L;'elL 'l1~~il~t'lIt1~l.!fiVlil nl~~lmll.!'"I1 n j;)1-ll.l~~LVlI'\ L Yl'il LUl.!;r'il~~Yll.lfill.1 . " ~ 

" Vll~~~Ul ",':lVltll LL~~'il1'"1'"1 ~LUl.!l.l~~tLl·l!lrj;)'iln1~~ n1fl':l1 W-Il.!1 n1 ~'ll'el-l L;'ilL'ljt'l~il~ n1~~ till.ll 

':lfin1~j;J ~'l'"l':li!'"I'tltl LL~~'lI~ LLc.Jl.!L ~'ilIil'JtJlil~ ~1~l1J'il-lfll.! t~Iilj;)'ilLl.l • 

" " 'ilth~hnm~ LL~~1n11~m:n1'l1~il'"l~il1j;JCltl1~~-lr1~~n Fl'il (1) tlil~l.!Ul.l LL~~ • " , , 
t'l11-l expression vector ~1~jU PEDV-M gene 'll'il~L;'ill'ljt'l~il~~It1~l.!fVlLLtlnl~'"Iln~mVl 

" , 
~"'L~'tlj;Jl~fin~'llI~1l.!~-l~1"'n'llli~ YUI. 2551 LL~~ (2) P1m~I~I~ULUt'l"ll'il-l PEDV-M gene VI 

• """ I 

LLLln LLj;)~I~jUn11tr1~l.!i!~ PEDV-M gene ''il-lL:n'ill'ljt'l~~~il LUl.!L~t1-lil.!j;J'ill.!GlJ~l.I~l~jU 

n1~~ j;J.Jl.!I'll '" j;J~'l'"l~I11~ ~~ fll.!j;)'il L~'tll'ljt'l~'JLI~fi ELISA ~-l~l.!~-l1"l'l1il n11P1n1flL~~L~~ii-l . " . , , 
cI " Q 0 

t'l1l1'l~Vlm~I~t'l~ ~l.!n1~ml.!t1'll.!I'llU'll.!n11 recombinant PEDV-M protein expression '"lIn 

I" "" t 
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H LiJl.!ri'll.!l.lJ' ~n'tlU 1l.!11il:nl.!i:l'el~ fll.! tJ'r1~~~1l.1~ mj;)'ilLtl1l.!'il'Wll"l j;J . 
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-20 C Freezer, Model SF-C997 (Sanyo, Thailand) 

-80 C Freezer, Model 905 (Thermofisher Scientific , USA) 

Refrigerator (SANYO tw SR-F213C) 

• Digital balance (Sartorius BP 310 S, Germany) 

• Experimental glassware: Beaker, Cylinder, Flask 

• Gel Document system, Model GVM20 (Synoptics, UK) 

• Heater 

Incubator, Model BE-400 (Memmert Inc. , Germany) 

Heat block (Labnet, USA) 

Shaking incubator, Model 311 DS (Labnet, USA) 



• Laminar air flow (Bio IIA) (Telstar, Spain) 

• Microcentrifuge tube 

• Micropipette 

Micropipette 1-10 ul (Lab net, USA) 

Micropipette 10-100 ul (Labnet, USA) 

Micropipette 20-200 ul (Lab net. USA) 

Micropipette 100-1000 ul (Labnet, USA) 

• Micropipette tip 

Micropipette tip 1 0 ~I 

Mic ropipette tip 200 ~I 

Mic ropipette tip 1 ,000 ~I 

• peR Machine 24 Well (Applied Biosystems SN803S) 

• UV transluminator (M15E 8enchtop UV Transilluminator UVP SN :011603-001) 

• Vortex, Model K550-GE (Scientific Inc., USA) 

• Vertica l shaking 

• Water bath 
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• 95% Ethyl alcohol 

• Absoluted ethyl alcohol 

• Bacto agar (DIFCO, USA) 

• Disodium hydrogen phosphate (Sigma-Aldrich ®, USA) 

• Ethidium bromide 

• Ethylene diamine tetraacetic acid; EDTA (0.5 M, pH 8.0) 

• Glacial acetic acid 

• Glycerol 

• Potasium ch loride 

• Potassium d ihydrogen phosphate 

• Sodium chloride 

• Sodium hydroxide 

• Tris base 

• Tryptone (DIFCO, USA) 

• Yeast extraction (DIFCO, USA) 

mtJD;h'U~ 

• ampicillin (Sigma-Aldrich ®,USA) 

• spectinomycin dihydrochloride (Sigma-Aldrich ®, USA) 
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• Total RNA Mini Kit (Geneaid, Taiwan) 

• Pfu DNA Polymerase and PCR mixture (Fermentas, Canada) 

• 10 mM dNTPs Mix (Fermentas, Canada) 

i11'iLl"liJ~1V1i'tJ agarose gel electrophoresis 

• Agarose S (Molecular grade) 

• DNA ladder: Generuler™ 1 00 bp and 100 bp plus DNA ladder (Fermentus, 

Canada) 

• Ethidium bromide (Sigma, USA) 

• Loading dye (Fermentas, Canada) 

• 1 X T AE Buffer 

• QIAquick Gel Extraction Kit (QIAGEN, Germany) 

• ® ® 
PCR 8/GWfTOPO TA Cloning vector (Invitrogen, USA) 

• QIAquick Plasmid Miniprep Extraction Kit (QIAGEN, Germany) 

• SuperScript™ III First-Strand (Invitrogen, USA) 

i11'iLl"liJ~1V1i'tJn1'i subclone ~'UJ EcoRI restriction enzyme (Promega, USA) 

• EcoRt restriction enzyme 

• Ligase 10X buffer 

• T4 DNA ligase (Promega, USA) 
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expression vector 

• pGEX-4T-2 vector (Pharmacia, USA) 

competent cell 

• E. coli~1t1~'Wfi JM109 , 



.... .r ~ 
n1~bUl~tI~'2l1~1~L~tI~L'jJ'el 

Luria -Bertani (LB) medium with spectinomycin dihydrochloride 

Tryptone 

Yeast extract 

Sodium chloride 

OW to 

10 

5 

10 

1,000 

9 

9 

9 

ml 
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c.Jt'llJ"~t'l1~~:;~1t1L.jf1n~ tJfu pH LU~ 7.0 ~(HJ 5 N sodium hydroxide LL~,) 

autoclave 121 ·C 15 ~1Vl ~'il1,x~ru~1Jn LB broth LU~ 55 ·C 1~ 10 mg/ml filter-sterilized 

spectinomycin dihydrochloride 10 ml 

1unnn~~'il~n1n~"ihm LB agar 1~ 20 9 agar n'ilu autoclave 

Luria - Bertani (LB) medium with ampicillin 

Tryptone 10 9 

Yeast extract 5 9 

Sodium chloride 10 9 

OW to 1,000 ml 

c.Jt'llJ"Ut'l1~~:;~1t1L-ii1n~ tJfu pH LiJU 7.0 ~,)tJ 5 N sodium hydroxide LL~,) 

autoclave 121 ·C 15 U1Vl ~'il1,x~ru~1Jn LB broth LUU 55 ·C 1~ 10 mg/ml filter-sterilized 

ampicillin 10 ml 

1umcU~~'il~n1n~ihm LB agar 1~ 20 9 agar n'ilu autoclave 



m'iLj;J~tI)..I~I'iLFli1 

n1~L!1i~,tJi-J Phosphate buffer solution (PBS) 

Sodium chloride 

Potasium chloride 

Disodium hydrogen phosphate 

Potassium dihydrogen phosphate 

... . 
n1~L!1lHJi-J 1 OXT ns-acetate buffer (TAE) 

Tris base 

Glac ial acetic acid 

0.5 M EDTA pH 8.0 

DWto 
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8.00 9 

0.20 9 

1.44 9 

0.24 9 

48.4 9 

11.4 ml 

20.0 ml 

1,000.0 ml 
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~1~'UL'U~"lI'fl-:J PEDV-M gene ~1~~'ULj;)~SaJ primers 

GenBank: EU542418.1 

Porcine epidemic diarrhea virus clone M_NIAH100542_08 membrane protein (M) gene, 

complete (681 bp) 

gi11697937381gb1EU542418.11 Porcine epidemic diarrhea virus clone 

M_NIAH100542_08 membrane protein (M) gene, complete cds 

PEDV-M primer (forward) 

A TGTCT MCGGTTCT A TTCCCGT)GA TGAGGTGA TTCMCACCTT AGAAACTGGAA TTT 

CACATGGM T ATCA T ACTGACGA TACT ACTTGTAGTGCTTCAGT A TGGCCA TT ACAAGT 

ACTCTGCGTTCTTGT A TGGTGTCAAGA TGGCTA TTCT A TGGA T ACTTTGGCCTCTTGTGT 

T AGCACTGTCACTTTTTGA TGCA TGGGCT AGCTTTCAGGTCAA TTGGGTCTTTTTTGCTT 

TCAGCATCCTT A TGGCTTGCA TCACTCTTA TGCTGTGGA T AA TGTACTTTGTCAA T AGCA 

TTCGGTTGTGGCGCAGGACACA TTCTTGGTGGTCTTTCM TCCTGAAACAGACGCGCT 

TCTCACTACTTCTGTGA TGGGCCGACAGGTCTGCA TTCCAGTGCTTGGAGCACCAACT 

GGTGT MCGCT AACACTCCTT AGTGGT ACA TTGCTTGT AGA TGGCT AT AAGGTTGCT AC 

TGGCGTACAGGTAAGTCAATTACCTAATTTCGTCACAGTCGCCAAGGCCACTACAACA 

A TTGTCTACGGACGTGTTGGTCGTTCAGTCM TGCTTCATCTGGCACTGGTTGGGCTTT 

CTATGTCCGGTCCAAACACGGCGACTACTCAGCTGTGAGTAATCCGAGTTCGGTTCTC 

ACAGATAGTGA~AAAGTGCTTCATTTAGTCTM 

PEDV-M primer (reverse) 
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GenBank: 00845249 

Porcine epidemic diarrhea virus isolate Chinju99 membrane protein (M) gene, complete 

(681 bp) 

gij1114342891gb100845249.11 Porcine epidemic diarrhea virus isolate Chinju99 

membrane protein (M) gene, complete cds 

PEOV-M primer (forward) 

A TGTCT AACGGTTCT A TTCCCGT)GA TGAGGTGA TTCAACACCTT AGAAACTGT AA TTTC 

ACATGGAATATCATACTGACGATACTACTTGTAGTGCTTCAGTATGGCCATTACAAGTA 

CTCTGCGTTCTTGT ATGGTGTCAAGA TGGCT A TTCT ATGGATACTTTGGCCTCTTGTGTT 

GGCACTGTCACTTTTTGACGCATGGGCT AGCTTCCAGG TCAACTGGGTCTTTTTCGCTT 

TCAGCA TCCTT A TGGCTTGCA TCACTCTT A TGCTGTGGA T AA TGTA TTTTGTCAA T AGCA 

TTCGGTTGTGGCGCAGGACACATTCTTGGTGGTCTTTCAATCCTGAAACTGACGCGCT 

TCTCACTACTTCTGTGATGGGCCGACAGGTCTGCATTCCATTGCTTGGAGCACCAACT 

GGTGT AACGCT AACACTCCTT AGTGGT ACA TTGCTTGT AGAGGGCT A T AAGGTTGCTA 

CTGGCGTACAGGTAAGTCAATTACCTAATTTCGTCACAGTCGCCAAGGCCACTACAAC 

AATTGTCTACGTACGTGTTGGTCGTTCAGTCAATGCTTCATCTGGCACTGGTTGGGCAT 

TCTATGTCCGGTCAAAACACGGCGACTACTCAGCTGTGAGTAATCCGAGTGCGGTTCT 

CACAGATAGCGAGAAAGTGCTTCATTTAGTCTAA 
( 

PEDV-M primer (reverse) 



® ® 
peR 8/GWITOPO vector map 

pCR@8/GW/TOPO® 

Comments fo r pCRes/GWITOP~ 
2817 nu c leotides 

rrnB T2 transcri~ ion termination sequence: bases 268-295 
rrnB T1 transcri~ ion termination sequence: bases 427-470 
M13 forward (-20) priming site : bases 537-552 
a ttl 1: bases 569-668 
GW1 priming site : bases 607 -63 1 
TOPO& recognition site 1: bases 678-682 
TOPOf> recognitIOn site 2: bases 683-687 
attl2 : bases 696·795 
GW2 priming site: bases 733-757 
T7 Promoter/priming site: 812-831 (c) 
M13 reverse priming site: bases 836-852 
Spectinomycin promoter: bases 93()"1063 
Spectinomycin resistance gene (SpnR): 1064-2074 
pUC origin: bases 2141 -281 4 

(c ) = complementary sequence 

2817 bp 
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i MI .JIOf WcaU\· .£\J, jJUI ; I;t.y~"t: oj _ ___ _ 

501 TA.~.CGCrjl.GC ATGGP..1'~TTT T CCCAGTC AC GACGTTGTA.~ A.A.CGA CGG(:C A G T C'I'TAF-.GC T<:GGGCCCCA AATAATGATT 

altt. 1 GWI priming s~. 

5 81 TT.A:I'T':"fG .'.C; ·,·:oA ·:·AGTG.'\C C f G:-TCGTTG C.A.ACAAATTG ATGAGCA.A.TG CT TTTTTAT!'. ATGCCAi'.CT T TG . '1'AC AM 
Me ATG TTT 

EcoR I , 
659 AAA eCA GGe TeC GAA TTC 

TTT CG T CeG AGG CTT AAG 
Ly s 1'.1" Gly s~[" (il ;".: '!.)he 

a ltl2 

GCC 
eGG 
Gl y 

C 
G 
L e u 

GW2 priming siOe 

AG 
TC 

Lys 

GGC 
CCG 
Gly 

EcoRl 
I 

GAA 
CT1' 
Gl" 

TTC 
AAG 
Ph~ 

Le u Tyr Ly. 

GAC CCA GC T TTC TTC TAC 
GTG GGT CGA MG ~C ATG 
.:t..5p P eo Ala P h e Leu Ty r 

1 13 AAAGTTG':; CAT':' ;".T .~AAA i\A.:!l!ATTGC T ,£ATC;".ATT"I'G TTGC.A.ACGAA :~'A"~~TC A(:TA TCAGTCAAr.A. TAAAATCATT 

r., promoter/pfltT ... ·'9 511e M 1] rC'VCfSO p rif'!)N'l9 31te 

7 91 i'''''' ' I''I'TGt.:C.:AT C CA e;'.: i'{j,r-.'rAT ('CCCTATAC;T GAGTCGTATT ACA'fGGTCAT .. '\G ::TGTTT~;C ':"j e:; ... -:: AG ... ::T CT 

Invitrogen, 2006 



pGEX-4T-2127-4S81-011 
Thrombin 

pGEX-4T-2 vector map 

I Leu Vol Pro Arg J..Gly Ser I Pro Gly lie Pro Gly Ser Thr Arg Ala Ala Ala Ser 
CTG GTT CCG CGT GGA TCC CCA GGA A TT CCC GGG TCG ACT CGA GCG GCC GCA TCG TGA 

! BomH I ! ! EcoR I I ! sma: I Sail I ! Xho 1 ! I Not I ! Stop codon 

Ptoc 

BspM I 

EcoR 'J 

Hlu I 

pGEX-4T-2 

- 4YOlJ bp 

Pst I 

79 

Amersham Biosciences, 2002 
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~1~ULU~ LL~::: deduced amino acid ~'il~ CUNET/MED/001 PEDV-M gene 

>CU/VET/MEO/OOIPEOV-M gene 

I ATG TCT MC GGT TCT ATT ccc GTT GAT GAG GTG ATT CM CAC CTT 45 

I Met Ser Asn Gly Ser lIe Pro Val Asp Glu Val lIe GIn His Leu 15 

~ AGA MC TGG MT TTC ACA TGG AAT ATC ATA CTG ACG ATA CTA CTT ~ 

16 Arg Asn Trp Asn Phe Thr Trp Asn lIe lIe Leu Thr lIe Leu Leu 30 

91 GTA GTG CTT CAG TAT GGC CAT TAC AAG TAC TCT GCG TTC TTG TAT 135 

31 Val Val Leu GIn Tyr Gly His Tyr Lys Tyr Ser Ala Phe Leu Tyr 45 

136 GGT GTC MG ATG GCT ATT CTA TGG ATA CTT TGG CCT CTT GTG TTA ISO 

~ Gly Val Lys Met Ala lIe Leu Trp lIe Leu Trp Pro Leu Val Leu ~ 

181 GCA CTG TCA CTT TTT GAT GCA TGG GCT AGC TTT CAG GTC MT TGG 225 

61 Ala Leu Ser Leu Phe Asp Ala Trp Ala Ser Phe GIn Val Asn Trp 75 

226 GTC TTT TTT GCT TTC AGC ATC CTT ATG GCT TGC ATC ACT CTT ATG 210 

76 Val Phe Phe Ala Phe Ser Ile Leu Met Ala Cys lIe Thr Leu Met ~ 

271 CTG TGG ATA ATG TAC TTT GTC AAT AGC ATT CGG TTG TGG CGC AGG lIS 

91 Leu Trp lIe Met Tyr Phe Val Asn Ser lIe Arg Leu Trp Arg Arg 105 

316 ACA CAT TCT TGG TGG TCT TTC AAT CCT GM ACA GAC GCG CTT CTC 3~ 

106 Thr His Ser Trp Trp Ser Phe Asn Pro Glu Thr Asp Ala Leu Leu 120 

361 ACT ACT TCT GTG ATG GGC CGA CAG GTC TGC ATT CCA GTG CTT GGA 405 

121 Thr Thr Ser Val Met Gly Arg GIn Val Cys lIe Pro Val Leu Gly 135 

406 GCA CCA ACT GGT GTA ACG CTA ACA CTC CTT AGT GGT ACA TTG CTT 450 

136 Ala Pro Thr Gly Val Thr Leu Thr Leu Leu Ser Gly Thr Leu Leu 150 

451 GTA GAG GGC TAT MG GTT GCT ACT GGC GTA CAG GTA AGT CM TTA 495 

151 Val Glu Gly Tyr Lys Val Ala Thr Gly Val GIn Val Ser GIn Leu 165 

4% CCT MT TTC GTC ACA GTC GCC AAG GCC ACT ACA ACA ATT GTC TAC 540 

166 Pro Asn Phe Val Thr Val Ala Lys Ala Thr Thr Thr I Ie Val Tyr ISO 

541 GGA CGT GTT GGT CGT TCA GTC AAT GCT TCA TCT GGC ACT GGT TGG 585 

181 Gly Arg Val Gly Arg Ser Val Asn Ala Ser Ser Gly Thr Gly Trp 195 

586 GCT TTC TAT GTC CGG TCC AAA CAC GGC GAC TAC TCA GCT GTG AGT 630 

1% Ala Phe Tyr Val Arg Ser Lys His Gly Asp Tyr Ser Ala Val Ser 210 

631 MT CCG AGT TCG GTT CTC ACA GAT AGT GAG AM GTG CTT CAT TTA 615 

211 Asn Pro Ser Ser Val Leu Thr Asp Ser Glu Lys Val Leu His Leu 225 

676 GTC TM 681 

226 Val End 



lignment: C:\BioEdit\PEDV-M gb 

CO/VET/MED/001 
Thai EU542415 
Thai EU542416 
Thai EU542417 
Thai EU542418 
Thai EU542419 
Thai EU581711 
Thai EU581712 
China AY653205 
China AY608890 
China EF185992 
China EU031893 
China EU033962 
China EU033963 
China EU033964 
China EU033965 
China EU033966 
China EU033967 
Korea AF019893 
Korea AF015888 
Korea DQ845249 
Japan D89752 
CV777 AF353511 
CV777 NC003436 

CO/VET/MED/001 
Thai EU542415 
Thai EU542416 
Thai EU542417 
Thai EU542418 
Thai EU542419 
Thai EU581711 
Thai EU581712 
China AY653205 
China AY608890 
China EF185992 
China EU031893 
China EU033962 
China EU033963 
China EU033964 
China EU033965 
China EU033966 
China EU033967 
Korea AF019893 
Korea AF015888 
Korea DQ845249 
Japan D89752 
CV777 AF353511 
CV777 NC003436 

- - - -I- - - -I - - - -I- - - -I -- --I- ---I -- - -I- - - -I - - - -I- - --I 
10 20 30 40 50 

ATGTCTAACG GTTCTATTCC CGTTGATGAG GTGATTCAAC ACCTTAGAAA 
ATGTCTAACG GTTCTATTCC CGTTGATGAG GTGATTGAAC ACCTTAGAAA 
ATGTCTAACG GTTCTATTCC CGTTGATGAG GTGATTCAAC ACCTTAGAAA 
ATGTCTAACG GTTCTATTCC CGTTGATGAG GTGATTCAAC ACCTTAGAAA 
ATGTCTAACG GTTCTATTCC CGTTGATGAG GTGATTCAAC ACCTTAGAAA 
ATGTCTAACG GTTCTATTCC CGTTGATGAG GTGATTCAAC ACCTTAGAAA 
ATGTCTAACG GTTCTATTCC CGTTGATGAG GTGATTGAAC ACCTTAGGAA 
ATGTCTGACG GTTCTATTCC CGTTGGTGAG GTGATTGAAC ACCTTAGAAA 
ATGTCTAACG GTTCTATTCC CGTTGATGAG GTGATTGAAC ACCTTAGAAA 
ATGTCTAACG GTTCTATTCC CGTTGATGAG GTGATTCAAC ACCTTAGGAA 
ATGTCTAACG GTTCTATTCC CGTTGATGAG GTGATTGAAC ACCTTAGAAA 
ATGTCTAACG GTTCTATTCC CGTTGATGAG GTGATTCAAC ACCTTAGAAA 
ATGTCTAACG GTTCTATTCC CGTTGATGAG GTGATTCAAC ACCTTAGAAA 
ATGTCTAACG GTTCTATTCC CGTTGATGAG GTGATTCAAC ACCTTAGAAA 
ATGTCTAACG GTTCTATTCC CGTTGATGAG GTGATTGAAC ACCTTAGAAA 
ATGTCTAACG GTTTTATTCC CGTTGATGAG GTGATTGAAC ACCTTAGAAA 
ATGTCTAACG GTTCTATTCC CGTTGATGAG GTGATTCAAC ACCTTAGAAA 
ATGTCTAACG GTTCTATTCC CGTTGATGAG GTGATTGAAC ACCTTAGAAA 
ATGTCTAACG GTTCTATTCC CGTTGATGAG GTGATTCAAC ACCTTAGAAA 
ATGTCTAACG GTTCTATTCC CGTTGATGAG GTGATTCAAC ACCTTAGAAA 
ATGTCTAACG GTTCTATTCC CGTTGATGAG GTGATTCAAC ACCTTAGAAA 
ATGTCTAACG GTTCTATTCC CGTTGATGAG GTGATTCAAC ACCTTAGAAA 
ATGTCTAACG GTTCTATTCC CGTTGATGAG GTGATTGAAC ACCTTAGAAA 
ATGTCTAACG GTTCTATTCC CGTTGATGAG GTGATTGAAC ACCTTAGAAA 
****** *** *** ****** ***** **** ****** *** ******* ** 

- - - -I- - - - 1 - - - -I- - - -I - - --I- -- -I - - - - I- - - - 1 - - - -I- - --I 
60 70 80 90 100 

CTGGAATTTC ACATGGAATA TCATACTGAC GATACTACTT GTAGTGCTTC 
CTGGAATTTC ACATGGAATA TCATACTGAC GATACTACTT GTAGTGCTTC 
CTGGAATTTC ACATGGAATA TCATACTGAC GATACTACTT GTAGTGCTTC 
CTGGAATTTC ACATGGAATA TCATACTGAC GATACTACTT GTAGTGCTTC 
CTGGAATTTC ACATGGAATA TCATACTGAC GATACTACTT GTAGTGCTTC 
CTGGAATTTC ACATGGAATA TCATACTGAC GATACTACTT GTAGTGCTTC 
CTGGAATTTC ACATGGAATA TCATACTGAC GATACTACTT GTAGTGCTTC 
CTGGAATTTC ACATGGAATA TCATACTGAC GATACTACTT GTAGTGCTTC 
CTGGAATTTC ACATGGAATA TCATACTGAC GATACTACTT GTAGTGCTTC 
CTGGAATTTC ACATGGAATA TCATACTGAC GATACTACTT GTAGTGCTTC 
CTGGAATTTC ACATGGAATA TCATACTGAC GATACTACTT GTAGTGCTTC 
CTGGAATTTC ACATGGAATA TCATACTGAC GATACTACTT GTAGTGCTTC 
CTGGAATTTC ACATGGAATA TCATACTGAC GATACTACTT GTAGTGCTTC 
CTGGAATTTC ACATGGAATA TCATACTGAC GATACTACTT GTAGTGCTTC 
CTGGAATTTC ACATGGAATA TCATACTGAC GATACTACTT GTAGTGCTTC 
CTGGAATTTC ACATGGAATA TCATACTGAC GATACTACTT GTAGTGCTTC 
CTGGAATTTC ACATGGAATA TCATACTGAC GATACTACTT GTAGTGCTTC 
CTGGAATTTC ACATGGAATA TCATACTGAC GATACTACTT GTAGTGCTTC 
CTGGAATTTC ACATGGAATA TCATACTGAC GATACTACTT GTAGTGCTAC 
CTGGAATTTC ACATGGAATA TCATACTGAC GATACTACTT GTAGAGCTTC 
CTGTAATTTC ACATGGAATA TCATACTGAC GATACTACTT GTAGTGCTTC 
CTGGAATTTT ACATGGAATA TCATACTGAC GATACTACTT GTAGTGCTTC 
CTGGAATTTC ACATGGAATA TCATACTGAC GATACTACTT GTAGTGCTTC 
CTGGAATTTC ACATGGAATA TCATACTGAC GATACTACTT GTAGTGCTTC 
*** ***** ********** ********** ********** **** *** * 
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... ·1 ·· ··1 ... ·1· ··· I .. ·· 1· ···1 ···· 1· · · ·1 .. . · 1··· · 1 
110 1 20 130 140 150 

CO/VET/MED/001 AGTATGGCCA TTACAAGTAC TCTGCGTTCT TGTATGGTGT CAAGATGGCT 
Thai EU542415 AGTATGGCCA TTACAAGTAC TCTGTGTTCT TGTATGGTCT CAAGATGGCT 
Thai EU542416 AGTATGGCCA TTACAAGTAC TCTGCGTTCT TGTATGGTGT CAAGATGGCT 
Thai EU542417 AGTATGGCCA TTACAAGTAC TCTGCGTTCT TGTATGGTGT CAAGATGGCT 
Thai EU542418 AGTATGGCCA TTACAAGTAC TCTGCGTTCT TGTATGGTGT CAAGATGGCT 
Thai EU542419 AGTATGGCCA TTACAAGTAC TCTGCGTTCT TGTATGGTGT CAAGATGGCT 
Thai EU581711 AGTATGGCCA TTACAAGTAC TCTGTGTTCT TGTATGGTCT CAAGATGGCT 
Thai EU581712 AGTATGGCCA TCACAAGTAC TCTGTGTTCT TGTATGGTCT CAAGATGGCT 
China AY653205 AGTATGGCCA TTACAAGTAC TCTGCGTTCT TGTATGGTGT CAAGATGGCT 
China AY608890 AGTATGGCCA TTACAAGTAC TCTGTGTTCT TGTATGGAGT CAAGATGGCT 
China EF185992 AGTATGGCCA TTACAAGTAC TCTGTGTTCT TGTATGGTGT CAAGATGGCT 
China EU031893 AGTATGGCCA TTACAAGTAC TCTGCGTTCT TGTATGGTGT CAAGATGGCC 
China EU033962 AGTATGGCCA TTACAAGTAC TCTGTGTTCT TGTATGGTGT CAAGATGGCT 
China EU033963 AGTATGGCCA TTACAAGTAC TCTGTGTTCT TGTATGGTGT CAAGATGGCT 
China EU033964 AGTATGGCCA TTACAAGTAC TCTGCGTTCT TGTATGGTGT CAAGATGGCT 
China EU033965 AGTATGGCCA TTACAAGTAC TCTGTGTTCT TGTATGGTGT CAAGATGGCT 
China EU033966 AGTATGGCCA TTACAAGTAC TCTGTGTTCT TGTATGGTGT CAAGATGGCT 
China EU033967 AGTATGGCCA TTACAAGTAC TCTGTGTTCT TGTATGGTGT CAAGATGGCT 
Korea AF019893 AGTATGGCCA TTACAAGTAC TCTGCGTTCT TGTATGGTGT CAAGATGGCT 
Korea AF015888 AGTATGGCCA TTACAAGTAC TCTGCGTTCT TGTATGGTGT CAAGATGGCT 
Korea DQ845249 AGTATGGCCA TTACAAGTAC TCTGCGTTCT TGTATGGTGT CAAGATGGCT 
Japan D89752 AGTATGGCCA TTACAAGTAC TCTGCGTTCT TGTATGGTGT CAAGATGGCT 
CV777 AF353511 AGTATGGCCA TTACAAGTAC TCTGTGTTCT TGTATGGTGT CAAGATGGCT 
CV777 NCOO3436 AGTATGGCCA TTACAAGTAC TCTGTGTTCT TGTATGGTGT CAAGATGGCT 

********** * ******** **** ***** ******* * ********* 

... ·1····1 · .. ·1····1 ... ·1···· I .... 1····1 ... ·1·· · ·1 
160 170 180 190 200 

CU/VET/MED/001 ATTCTATGGA TACTTTGGCC TCTTGTGTTA GCACTGTCAC TTTTTGATGC 
Thai EU542415 ATTCTATGGA TACTTTGGCC TCTTGTGTTG GCACTGTCAC TCTTTGACGC 
Thai EU542416 ATTCTATGGA TACTTTGGCC TCTTGTGTTA GCACTGTCAC TTTTTGATGC 
Thai EU542417 ATTCTATGGA TACTTTGGCC TCTTGTGTTA GCACTGTCAC TTTTTGATGC 
Thai EU542418 ATTCTATGGA TACTTTGGCC TCTTGTGTTA GCACTGTCAC TTTTTGATGC 
Thai EU542419 ATTCTATGGA TACTTTGGCC TCTTGTGTTA GCACTGTCAC TTTTTGATGC 
Thai EU581711 ATTCTATGGA TACTTTGGCC TCTTGTGTTG GCACTGTCAT TTTTCGACGC 
Thai EU581712 ATTCTATGGA TACTTTGGCC TCTTGTGTTG GCACTGTCAT TTTTCGACGC 
China AY653205 ATTCTATGGA TACTTTGGCC TCTTGTGTTG GCACTGTCAC TTTTTGATGC 
China AY608890 ATTCTATGGA TACTTTGGCC TCTTGTGTCG GCACTGTCAC TCTTTGACGC 
China EF185992 ATTCTATGGA TACTTTGGCC TCTTGTGTTG GCACTGTCAC TTTTTGACGC 
China EU031893 ATTCTATGGA TACTTTGGCC TCTTGTGTTG GCACTGTCAC TTTTTGATGC 
China EU033962 ATTCTATGGA TACTTTGGCC TCTTGTGTTG GCACTATCAC TTTTTGATGC 
China EU033963 ATTCTATGGA TACTTTGGCC TCTTGTGTTG GCACTATCAC TTTTTGATGC 
China EU033964 ATTCTATGGA TACTTTGGCC TCTTGTGTTG GCACTGTCAC TTTTTGATGC 
China EU033965 ATTCTATGGA TACTTTGGCC TCTTGTGTTG GCACTGTCAC TTTTTGATGC 
China EU033966 ATTCTATGGA TACTTTGGCC TCTTGTGTTG GCACTATCAC TTTTTGATGC 
China EU033967 ATTCTATGGA TACTTTGGCC TCTTGTGTTG GCACTGTCAC TTTTTGATGC 
Korea AF019893 ATTCTATGGA TACTTTGGCC TCTTGTGTTG GCACTGTCAC TTTTTGACGC 
Korea AF015888 ATTCTATGGA TACTTTGGCC TCTTGTGTTG GCACTGTCAC TTTTTGACGC 
Korea DQ845249 ATTCTATGGA TACTTTGGCC TCTTGTGTTG GCACTGTCAC TTTTTGACGC 
Japan D89752 ATTCTATGGA TACTTTGGCC TCTTGTGTTG GCACTGTCAC TTTTTGACGC 
CV777 AF353511 ATTCTATGGA TACTTTGGCC TCTTGTGTTG GCACTGTCAC TTTTTGACGC 
CV777 NC003436 ATTCTATGGA TACTTTGGCC TCTTGTGTTG GCACTGTCAC TTTTTGACGC 

********** ********** ******** ***** *** * ** ** ** 



CO/VET/MED/OOl 
Thai EU542415 
Thai EU542416 
Thai EU542417 
Thai EU542418 
Thai BU542419 
Thai BU581711 
Thai BU581712 
China AY653205 
China AY608890 
China EF185992 
China BU031893 
China BU033962 
China BU033963 
China BU033964 
China BU033965 
China BU033966 
China EU033967 
Korea AF019893 
Korea AF015888 
Korea DQ845249 
Japan D89752 
CV777 AF353511 
CV777 NC003436 

CO/VET/MED/OOl 
Thai BU542415 
Thai EU542416 
Thai BU542417 
Thai EU542418 
Thai EU542419 
Thai EU58l7ll 
Thai EU58l7l2 
China AY653205 
China AY608890 
China EFl85992 
China BU031893 
China EU033962 
China BU033963 
China EU033964 
China BU033965 
China BU033966 
China BU033967 
Korea AF019893 
Korea AF015888 
Korea DQ845249 
Japan D89752 
CV777 AF353511 
CV7 7 7 NCO 0 34 3 6 

.. . ·1····1 .. . ·1····1 ... ·1····1 .. . . 1·· · ·1 ... ·1····1 
210 220 230 240 250 

ATGGGCTAGC TTTCAGGTCA ATTGGGTCTT TTTTGCTTTC AGCATCCTTA 
ATGGGCTAGC TTCCAGGTCA ACTGGGTCTT TTTCGCTTTC AGCATCCTTA 
ATGGGCTAGC TTTCAGGTCA ATTGGGTCTT TTTTGCTTTC AGCATCCTTA 
ATGGGCTAGC TTTCAGGTCA ATTGGGTCTT TTTTGCTTTC AGCATCCTTA 
ATGGGCTAGC TTTCAGGTCA ATTGGGTCTT TTTTGCTTTC AGCATCCTTA 
ATGGGCTAGC TTTCAGGTCA ATTGGGTCTT TTTTGCTTTC AGCATCCTTA 
ATGGGCTAGC TTCCAGGTCA ACTGGGTCTT TTTCGCTTTC AGCATCCTTA 
ATGGGCTAGC TTCCAGGTCA ACTGGGTCTT TTTCGCTTTC AGCATCCTTA 
ATGGGCTAGC TTTCAGGTCA ACTGGGTCTT TTTTGCTTTC AGCATCCTTA 
ATGGGCTAGC TTTCAGGTCA ACTGGGTCTC TTTCGCTTTC AGCATCCTTA 
ATCGCCTAGC TTCCAGGTCA ACTGGGTCTT TTTCGCTTTC AGCATCCTTA 
ATGGGCTAGC TTCCAGGTCA ACTGGGTCTT TTTCGCTTTC AGCATCCTTA 
ATGGGCTAGC TTTCAGGTCA ACTGGGTCTT TTTCGCTTTC AGCATCCTTA 
ATGGGCTAGC TTTCAGGTCA ACTGGGTCTT TTTCGCTTTC AGCATCCTTA 
ATGGGCTAGC TTCCAGGTCA ATTGGGTCTT TTTCGCTTTC AGCATCCTTA 
ATGGGCTAGC TTCCAGGTCA ACTGGGTCTT TTTCGCTTTC AGCATCCTTA 
ATGGGCTAGC TTTCAGGTCA ACTGGGTCTT TTTCGCTTTC AGCATCCTTA 
ATGGGCTAGC TTCCAGGTCA ACTGGGTCTT TTTCGCTTTC AGCATCCTTA 
ATGGGCTAGC TTCCAGGTCA ACTGGGTCTT TTTCGCTTTC AGCATCCTTA 
ATGGGCTAGC TTCCAGGTCA ACTGGGTCTT TTTCGCTTTC AGCATCCTTA 
ATGGGCTAGC TTCCAGGTCA ACTGGGTCTT TTTCGCTTTC AGCATCCTTA 
ATGGGCTAGC TTCCAGGTCA ACTGGGTCTT TTTCGCTTTC AGCATCCTTA 
ATGGGCTAGC TTCCAGGTCA ACTGGGTCTT TTTCGCTTTC AGCATCCTTA 
ATGGGCTAGC TTCCAGGTCA ACTGGGTCTT TTTCGCTTTC AGCATCCTTA 
** * ***** ** ******* * ******* *** ****** ********** 

... ·1····1 ... ·1····1 ... ·1····1 .... 1····1 ... ·1····1 
260 270 280 290 300 

TGGCTTGCAT CACTCTTATG CTGTGGATAA TGTACTTTGT CAATAGCATT 
TGGCCTGCAT CACTCTTATG CTGCGGATAA TGTATTTTGT CAATAGCATT 
TGGCTTGCAT CACTCTTATG CTGTGGATAA TGTACTTTGT CAATAGCATT 
TGGCTTGCAT CACTCTTATG CTGTGGATAA TGTACTTTGT CAATAGCATT 
TGGCTTGCAT CACTCTTATG CTGTGGATAA TGTACTTTGT CAATAGCATT 
TGGCTTGCAT CACTCTTATG CTGTGGATAA TGTACTTTGT CAATAGCATT 
TGGCCTGCAT CACTCTTATG CTGTGGATAA TGTATTTTGT CAATAGCATT 
TGGCCTGCAT CACTCTTATG CTGTGGATAA TGTATTTTGT CAATAGCATT 
TGGCTTGCAT CACTCTTATG CTGTGGATAA TGTACTTTGT CAATAGCATT 
TGGCTTGCAT CACTCTTACG CTGTGGATAA TGTACTTTGT CAATAGCATT 
TGGCTTGCAT CACTCTTATG CTGTGGATAA TGTATTTTGT CAATAGCATT 
TGGCTTGCAT CACCCTTATG CTGTGGATAA TGTATTTTGT CAATAGCATT 
TGGCTTGCAT CACCCTTATG CTGTGGATAA TGTATTTTGT CAATAGCATT 
TGGCTTGCAT CACCCTTATG CTGTGGATAA TGTATTTTGT CAATAGCATT 
TGGCTTGCAT CACCCTTATG CTGTGGATAA TGTATTTTGT CAATAGCATT 
TGGCTTGCAT CACTCTTATG CTGTGGATAA TGTATTTTGT CAATAGCATT 
TGGCTTGCAT CACCCTTATG CTGTGGATAA TGTATTTTGT CAATAGCATT 
TGGCTTGCAT CACCCTTATG CTGTGGATAA TGTATTTTGT CAATAGCATT 
TGGCTTGCAT CACTCTTATG CTGTGGATAA TGTATTTTGT CAATAGCATT 
TCGCTTGCAT CACTCTTATG CTGTGGATAA TGTATTTTGT CAATAGCATT 
TGGCTTGCAT CACTCTTATG CTGTGGATAA TGTATTTTGT CAATAGCATT 
TGGCTTGCAT CACTCTTATG CTGTGGATAA TGTATTTTGT CAATAGCATT 
TGGCTTGCAT CACTCTTATG CTGTGGATAA TGTATTTTGT CAATAGCATT 
TGGCTTGCAT CACTCTTATG CTGTGGATAA TGTATTTTGT CAATAGCATT 
* ** ***** *** **** * *** ****** **** ***** ********** 
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CU/VET/MED/001 
Thai EU542415 
Thai EU542416 
Thai EU542417 
Thai EU542418 
Thai EU542419 
Thai EU581711 
Thai EU581712 
China AY653205 
China AY608890 
China EF185992 
China EU031893 
China EU033962 
China EU033963 
China EU033964 
China EU033965 
China EU033966 
China EU033967 
Korea AF019893 
Korea AF015888 
Korea DQ845249 
Japan D89752 
CV777 AF353511 
CV777 NC003436 

CU/VET/MED/001 
Thai EU542415 
Thai EU542416 
Thai EU542417 
Thai EU542418 
Thai EU542419 
Thai EU581711 
Thai EU581712 
China AY653205 
China AY608890 
China EF185992 
China EU031893 
China EU033962 
China EU033963 
China EU033964 
China EU033965 
China EU033966 
China EU033967 
Korea AF019893 
Korea AF015888 
Korea DQ845249 
Japan D89752 
CV777 AF353511 
CV777 NC003436 

····1····1 ····1····1 ····1· ···1 · .. ·1····1 ·· ··1 ····1 
310 320 330 340 350 

CGGTTGTGGC GCAGGACACA TTCTTGGTGG TCTTTCAATC CTGAAACAGA 
CGGTTGTGGC GCAGGACACA TTCTTGGTGG TCTTTCAACC CTGAAACTGA 
CGGTTGTGGC GCAGGACACA TTCTTGGTGG TCTTTCAATC CTGAAACAGA 
CGGTTGTGGC GCAGGACACA TTCTTGGTGG TCTTTCAATC CTGAAACAGA 
CGGTTGTGGC GCAGGACACA TTCTTGGTGG TCTTTCAATC CTGAAACAGA 
CGGTTGTGGC GCAGGACACA TTCTTGGTGG TCTTTCAATC CTGAAACAGA 
CGGTTGTGGC GCAGGACACA TTCTTGGTGG TCTTTCAATC CTGAAACTGA 
CGGTTGTGGC GCAGGACACA TTCTTGGTGG TCTTTCAATC CTGAAACTGA 
CGGTTGTGGC GCAGGACACA TTCTTGGTGG TCTTTCAATC CTGAAACAGA 
CGGTTGTGGC GCAGGACACA TTCTTGGTGG TCTTTCAATC CTGAAACAGA 
CGGTTGTGGC GCAGGACACA TTCTTGGTGG TCTTTCAATC CTGAAACTGA 
CGGTTGTGGC GCAGGACACA TTCTTGGTGG TCTTTCAATC CTGAAACTGA 
CGGTTGTGGC GCAGGACACA TTCTTGGTGG TCTTTCAATC CTGAAACTGA 
CGGTTGTGGC GCAGGACACA TTCTTGGTGG TCTTTCAATC CTGAAACTGA 
CGGTTGTGGC GCAGGACACA TTCTTGGTGG TCTTTCAATC CTGAAACTGA 
CGGTTGTGGC GCAGGACACA TTCTTGGTGG TCTTTCAATC CTGAAACTGA 
CGGTTGTGGC GCAGGACACA TTCTTGGTGG TCTTTCAATC CTGAAACTGA 
CGGTTGTGGC GCAGGACACA TTCTTGGTGG TCTTTCAATC CTGAAACTGA 
CGGTTGTGGC GCAGGACACA TTCTTGGTGG TCTTTCAATC CTGAAACTGA 
CGGTTGTGGC GCAGGACACA TTCTTGGTGG TCTTTCAATC CTGAAACTGA 
CGGTTGTGGC GCAGGACACA TTCTTGGTGG TCTTTCAATC CTGAAACTGA 
CGGTTGTGGC GCAGGACACA TTCTTGGTGG TCTTTCAATC CTGAAACTGA 
CGGTTGTGGC GCAGGACACA TTCTTGGTGG TCTTTCAATC CTGAAACTGA 
CGGTTGTGGC GCAGGACACA TTCTTGGTGG TCTTTCAATC CTGAAACTGA 
********** ********** ********** ******** * ******* ** 

··· ·1····1 ····1····1 · .. ·1····1 · .. ·1····1 · .. ·1····1 
360 370 380 390 400 

CGCGCTTCTC ACTACTTCTG TGATGGGCCG ACAGGTCTGC ATTCCAGTGC 
CGCGCTTCTC ACTACTTCTG TGATGGGCCG ACAGGTTTGC ATTCCAGTGC 
CGCGCTTCTC ACTACTTCTG TGATGGGCCG ACAGGTCTGC ATTCCAGTGC 
CGCGCTTCTC ACTACTTCTG TGATGGGCCG ACAGGTCTGC ATTCCAGTGC 
CGCGCTTCTC ACTACTTCTG TGATGGGCCG ACAGGTCTGC ATTCCAGTGC 
CGCGCTTCTC ACTACTTCTG TGATGGGCCG ACAGGTCTGC ATTCCAGTGC 
CGCGCTTCTC ACTACTTCTG TGATGGGCCG ACAGGTTTGC ATTCCAGTGC 
CGCGCTTCTC ACTACTTCTG TGATGGGCCG ACAGGTTTGC ATTCCAGTGC 
CGCGCTTCTC ACTACTTCTG TGATGGGCCG ACAGGTCTGC ATTCCAGTGC 
CGCGCTTCTC ACTACTTCTG TGATGGGCCG ACAGGTCTGC ATTCCAGTGC 
CGCGCTTCTC ACTACTTCTG TGATGGGCCG ACAGGTCTGC ATTCCAGTGC 
CGCGCTTCTC ACTACTTCTG TGATGGGCCG ACAGGTCTGC ATTCCAGTGC 
CGCGCTTCTC ACTACCTCTG TGATGGGCCG ACAGGTCTGC ATTCCAGTGC 
CGCGCTTCTC ACTACCTCTG TGATGGGCCG ACAGGTCTGC ATTCCAGTGC 
CGCGCTTCTC ACTACTTCTG TGATGGGCCG ACAGGTCTGC ATTCCAGTGC 
CGCGCTTCTC ACTACTTCTG TGATGGGCCG ACAGGTCTGC ATTCCAGTGC 
CGCGCTTCTC ACTACCTCTG TGATGGGCCG ACAGGTCTGC ATTCCAGTGC 
CGCGCTTCTC ACTACTTCTG TGATGGGCCG ACAGGTCTGC ATTCCAGTGC 
CGCGCTTCTC ACTACTTCTG TGATGGGCCG ACAGGTCTGC ATTCCAGTGC 
CGCGCTTCTC ACTACTTCTG TGATGGGCCG ACAGGTCTGC ATTCCAGTGC 
CGCGCTTCTC ACTACTTCTG TGATGGGCCG ACAGGTCTGC ATTCCATTGC 
CGCGCTTCTC ACTACTTCTG TGATGGGCCG ACAGGTCTGC ATTCCAGTGC 
CGCGCTTCTC ACTACTTCTG TGATGGGCCG ACAGGTCTGC ATTCCAGTGC 
CGCGCTTCTC ACTACTTCTG TGATGGGCCG ACAGGTCTGC ATTCCAGTGC 
********** ***** **** ********** ****** *** ****** *** 
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CU/VET/MED/001 
Thai EU542415 
Thai EU542416 
Thai EU542417 
Thai EU542418 
Thai EU542419 
Thai EU581711 
Thai EU581712 
China AY653205 
China AY608890 
China EF185992 
China EU031893 
China EU033962 
China EU033963 
China EU033964 
China EU033965 
China EU033966 
China EU033967 
Korea AF019893 
Korea AF015888 
Korea DQ845249 
Japan D89752 
CVl77 AF353511 
CV777 NC003436 

CU/VET/MED/001 
Thai EU542415 
Thai EU542416 
Thai EU542417 
Thai EU542418 
Thai EU542419 
Thai EU581711 
Thai EU581712 
China AY653205 
China AY608890 
China EF185992 
China EU031893 
China EU033962 
China EU033963 
China EU033964 
China EU033965 
China EU033966 
China EU033967 
Korea AF019893 
Korea AF015888 
Korea DQ845249 
Japan D89752 
CVl77 AF353511 
CV777 NC003436 

... · 1·· ··1 ... ·1····1 .... 1··· ·1 ... ·1····1 ... ·1····1 
410 420 430 440 450 

TTGGAGCACC AACTGGTGTA ACGCTAACAC TCCTTAGTGG TACATTGCTT 
TTGGAGCACC AACTGGTGTA ACGCTAACAC TCCTTAGTGG TACGTTGCTT 
TTGGAGCACC AACTGGTGTA ACGCTAACAC TCCTTAGTGG TACATTGCTT 
TTGGAGCACC AACTGGTGTA ACGCTAACAC TCCTTAGTGG TACATTGCTT 
TTGGAGCACC AACTGGTGTA ACGCTAACAC TCCTTAGTGG TACATTGCTT 
TTGGAGCACC AACTGGTGTA ACGCTAACAC TCCTTAGTGG TACATTGCTT 
TTGGAGCACC AACTGGTGTA ACGCTAACAC TCCTTAGTGG TACGTTGCTT 
TTGGAGCACC AACTGGTGTA ACGCTAACAC TCCTTAGTGG TACGTTGCTT 
TTGGAGCACC AACTGGTGTA ACGCTAACAC TCCTTAGTGG TACATTGCTT 
TTGGAGCACC AACTGGTGTA ACGCTAACAC TCCTTAGTGG TACATTGCTT 
TTGGAGCACC AACTGGTGTA ACGCTAACAC TCCTTAGTGG TACATTGCTT 
TTGGAGCACC AACTGGTGTA ACGCTAACAC TCCTTAGTGG TACATTGCTT 
TTGGAGCACC AACTGGTGTA ACGCTAACAC TCCTTAGTGG TACATTGCTT 
TTGGAGCACC AACTGGTGTA ACGCTAACAC TCCTTAGTGG TACATTGCTT 
TTGGAGCACC AACTGGTGTA ACGCTAACAC TCCTTAGTGG TACATTGCTT 
TTGGAGCACC AACTGGTGTA ACGCTAACAC TCCTTAGTGG TACATTGCTT 
TTGGAGCACC AACTGGTGTA ACGCTAACAC TCCTTAGTGG TACATTGCTT 
TTGGAGCACC AACTGGTGTA ACGCTAACAC TCCTTAGTGG TACATTGCTT 
TTGGAGACCC AACTGGTGTA ACGCTAACAC TCCTTAGTGG TACATTGCTT 
TTGGAGACCC AACTGGTGTA ACGCTAACAC TCCTTAGTGG TACATTGCTT 
TTGGAGCACC AACTGGTGTA ACGCTAACAC TCCTTAGTGG TACATTGCTT 
TTGGAGCACC AACTGGTGTA ACGCTAACAC TCCTTAGTGG TACATTGCTT 
TTGGAGCACC AACTGGTGTA ACGCTAACAC TCCTTAGTGG TACATTGCTT 
TTGGAGCACC AACTGGTGTA ACGCTAACAC TCCTTAGTGG TACATTGCTT 
****** ** ********** ********** ********** *** ****** 

... ·1····1 .... 1····1 ... ·1···· 1 ... ·1····1 . .. ·1····1 
460 470 480 490 500 

GTAGAGGGCT ATAAGGTTGC TACTGGCGTA CAGGTAAGTC AATTACCTAA 
GTAGAGGGCT ATAAGGTTGC TACTGGCGTA CAGGTAAGTC AATTACCTAA 
GTAGAGGGCT ATAAGGTTGC TACTGGCGTA CAGGTAAGTC AATTACCTAA 
GTAGAGGGCT ATAAGGTTGC TACTGGCGTA CAGGTAAGTC AATTACCTAA 
GTAGATGGCT ATAAGGTTGC TACTGGCGTA CAGGTAAGTC AATTACCTAA 
GTAGAGGGCT ATAAGGTTGC TACTGGCGTA CAGGTAAGTC AATTACCTAA 
GTAGAGGGCT ATAAGGTTGC TACTGGCGTA CAGGTAAGTC AATTACCTAA 
GTAGAGGGCT ATAAGGTTGC TACTGGCGTA CAGGTAAGTC AATTACCTAA 
GTAGAGGGCT ATAAGGTTGC TACTGGCGTA CAGGTAAGTC AATTACCTAA 
GTAGAGGGCT ATAAGGTTGC TACTGGCGTA CAGGTAAGTC AATTACCTAA 
GTAGAGGGCT ATAAGGTTGC TACTGGCGTA CAGGTAAGTC AATTACCTAA 
GTAGAGGGCT ATAAGGTTGC TACTGGCGTA CAGGTAAGTC AATTACCTAA 
GTAGAGGGCT ATAAGGTTGC TACTGGCGTA CAGGTAAGTC AATTACCTAA 
GTAGAGGGCT ATAAGGTTGC TACTGGCGTA CAGGTAAGTC AATTACCTAA 
GTAGAGGGCT ATAAGGTTGC TACTGGCGTA CAGGTAAGTC AATTACCTAA 
GTAGAGGGCT ATAAGGTTGC TACTGGCGTA CAGGTAAGTC AATTGCCTGA 
GTAGAGGGCT ATAAGGTTGC TACTGGCGTA CAGGTAAGTC AATTACCTAA 
GTAGAGGGCT ATAAGGTTGC TACTGGCGTA CAGGTAAGTC AATTACCTAA 
GTAGAGGGCT ATAAGGTTGC TACTGGCGTA CAGGTAAGTC AATTACCTAA 
GTAGAGGGCT ATAAGGTTGC TACTGGCGTA CAGGTAAGTC AATTACCTAA 
GTAGAGGGCT ATAAGGTTGC TACTGGCGTA CAGGTAAGTC AATTACCTAA 
GTAGAGGGCT ATAAGGTTGC TACTGGCGTA CAGGTAAGTC AATTACCTAA 
GTAGAGGGCT ATAAGGTTGC TACTGGCGTA CAGGTAAGTC AATTACCTAA 
GTAGAGGGCT ATAAGGTTGC TACTGGCGTA CAGGTAAGTC AATTACCTAA 
***** **** ********** ********** ********** **** *** * 
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CU/VET/MED/001 
Thai 8U542415 
Thai BU542416 
Thai 8U542417 
Thai BU542418 
Thai 8U542419 
Thai BU581711 
Thai BU581712 
China AY653205 
China AY608890 
China 8F185992 
China BU031893 
China BU033962 
China BU033963 
China BU033964 
China BU033965 
China BU033966 
China BU033967 
Korea AF019893 
Korea AF015888 
Korea OQ845249 
Japan 089752 
CV777 AF353511 
CV777 NC003436 

CU/VET/MED/001 
Thai BU542415 
Thai BU542416 
Thai BU542417 
Thai BU542418 
Thai 8U542419 
Thai BU581711 
Thai BU581712 
China AY653205 
China AY608890 
China EF185992 
China BU031893 
China 8U033962 
China 8U033963 
China 8U033964 
China BU033965 
China BU033966 
China 8U033967 
Korea AF019893 
Korea AF015888 
Korea OQ845249 
Japan 089752 
CV777 AF353511 
CV777 NC003436 

····1· · ··1 ····1·· ··1 · .. ·1····1 ····1····1 ····1····1 
510 520 530 540 550 

TTTCGTCACA GTCGCCAAGG CCACTACAAC AATTGTCTAC GGACGTGTTG 
TTTCGTCACA GTCGCCAAGG CCACTACAAC AATTGTCTAC GGACGTGTTG 
TTTCGTCACA GTCGCCAAGG CCACTACAAC AATTGTCTAC GGACGTGTTG 
TTTCGTCACA GTCGCCAAGG CCACTACAAC AATTGTCTAC GGACGTGTTG 
TTTCGTCACA GTCGCCAAGG CCACTACAAC AATTGTCTAC GGACGTGTTG 
TTTCGTCACA GTCGCCAAGG CCACTACAAC AATTGTCTAC GGACGTGTTG 
TTTCGTCACA GTCGCCAAGG CCACTACAAC AATTGTCTAC GGACGTGTTG 
TTTCGTCACA GTCGCCAAGG CCACTACAAC AATTGTCTAC GGACGTGTTG 
TTTCGTCACA GTCGCCAAGG CCACTACAAC AATTGTCTAT GGACGTGTTG 
TTTCGTCACA GTCGCCAAGG CCACTACAAC AATTGTCTAC GGACGTGTTG 
TTTCGTCACA GTCGCCAAGG CCACTACAAC AATTGTCTAC GGACGTGTTG 
TTTCGTCACA GTCGCCAAGG CCACTACAAC AATTGTCTAT GGACGTGTTG 
TTTCGTCACA GTCGCCAAGG CCACTACAAC AATTGTCTAT GGACGTGTTG 
TTTCGTCACA GTCGCCAAGG CCACTACAAC AATTGTCTAT GGACGTGTTG 
TTTCGTCACA GTCGCCAAGG CCACTACAAC AATTGTCTAT GGACGTGTTG 
TTTCGTCACA GTCGCCAAGG CCACTACAAC AATTGTCTAT GGACGTGTTG 
TTTCGTCACA GTCGCCAAGG CCACTACAAC AATTGTCTAT GGACGTGTTG 
TTTCGTCACA GTCGCCAAGG CCACTACAAC AATTGTCTAT GGACGTGTTG 
TTTCGTGACA GTCCGCAAGG CCACTACAAC AATTGTCTAC GGACGTGTTG 
TTTCGTCACA GTCGCCAAGG CCACTACAAC AATTGTCTAC GGACGTGTTG 
TTTCGTCACA GTCGCCAAGG CCACTACAAC AATTGTCTAC GTACGTGTTG 
TTTCGTCACA GTCGCCAAGG CCACTACAAC AATTGTCTAC GGACGTGTTG 
TTTCGTCACA GTCGCCAAGG CCACTACAAC AATTGTCTAC GGACGTGTTG . 
TTTCGTCACA GTCGCCAAGG CCACTACAAC AATTGTCTAC GGACGTGTTG 
****** *** *** ***** ********** ********* * ******** 

····1····1 ···· 1··· · 1 · .. ·1····1 ····1····1 · · .. 1····1 
560 570 580 590 600 

GTCGTTCAGT CAATGCTTCA TCTGGCACTG GTTGGGCTTT CTATGTCCGG 
GTCGTTCAGT CAATGCTTCC TCTAGCACTG GTTGGGCTTT TTATGTCCGG 
GTCGTTCAGT CAATGCTTCA TCTGGCACTG GTTGGGCTTT CTATGTCCGG 
GTCGTTCAGT CAATGCTTCA TCTGGCACTG GTTGGGCTTT CTATGTCCGG 
GTCGTTCAGT CAATGCTTCA TCTGGCACTG GTTGGGCTTT CTATGTCCGG 
GTCGTTCAGT CAATGCTTCA TCTGGCACTG GTTGGGCTTT CTATGTCCGG 
GTCGTTCAGT CAATGCTTCC TCTAGCACTG GTTGGGCTTT CTATGTCCGG 
GTCGTTCAGT CAATGCTTCC TCTAGCACTG GTTGGGCTTT CTATGTCCGG 
GTCGTTCAGT CAATGCTTCA TCTGGCACTG GTTGGGCTTT TTATGTCCGG 
GTCGTTCAGT CAATGCTTCA TCTGGCACGG GTTGGGCTTT CTATGTACGG 
GTCGTTCAGT CCCGGCTTCA TCTGGCACTG GTTGGGCTTT CTATGTCCGG 
GTCGTTCAGT CAATGCTTCA TCTGGCACTG GTTGGGCTTT CTATGTCCGG 
GTCGTTCAGT CAATGCTTCA TCTGGCACTG GTTGGGCTTT CTATGTCCGG 
GTCGTTCAGT CAATGCTTCA TCTGGCACTG GTTGGGCTTT CTATGTCCGG 
GTCGTTCAGT CAATGCTTCA TCTGGCACTG GTTGGGCTTT CTATGTCCGG 
GTCGTTCAGT CAATGCTTCA TCTGGCACTG GTTGGGCTTT CTATGTCCGG 
GTCGTTCAGT CAATGCTTCA TCTGGCACTG GTTGGGCTTT CTATGTCCGG 
GTCGTTCAGT CAATGCTTCA TCTGGCACTG GTTGGGCTTT CTATGTCCGG 
GTCGTTCAGT CAATGCTTCA TCTGGCACTG GTTGGGCATT CTATGTCCGG 
GTCGTTCAGT CAATGCTTCA TCTGGCACTG GTTGGGCATT CTATGTCCGG 
GTCGTTCAGT CAATGCTTCA TCTGGCACTG GTTGGGCATT CTATGTCCGG 
GTCGTTCAGT CAATGCTTCA TCTGGCACTG GTTGGGCATT CTATGTCCGG 
GTCGTTCAGT CAATGCTTCA TCTGGCACTG GTTGGGCTTT CTATGTCCGG 
GTCGTTCAGT CAATGCTTCA TCTGGCACTG GTTGGGCTTT CTATGTCCGG 
********** * ***** *** **** * ******* ** ***** *** 
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CU/VET/MED/001 
Thai EU542415 
Thai EU542416 
Thai EU542417 
Thai EU542418 
Thai EU542419 
Thai EU581711 
Thai EU581712 
China AY653205 
China AY608890 
China EF185992 
China EU031893 
China EU033962 
China EU033963 
China EU033964 
China EU033965 
China EU033966 
China EU033967 
Korea AF019893 
Korea AF015888 
Korea DQ845249 
Japan 089752 
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CV777 NC003436 

CU/VET/MEO/001 
Thai EU542415 
Thai EU542416 
Thai EU542417 
Thai EU542418 
Thai EU542419 
Thai EU581711 
Thai EU581712 
China AY653205 
China AY608890 
China EF185992 
China EU031893 
China EU033962 
China EU033963 
China EU033964 
China EU033965 
China EU033966 
China EU033967 
Korea AF019893 
Korea AF015888 
Korea OQ845249 
Japan 089752 
CV777 AF353511 
CV777 NC003436 

. . . ·1····1 ... ·1····1 ... ·1····1 ... ·1····1 ... ·1····1 
610 620 630 640 650 

TCCAAACACG GCGACTACTC AGCTGTGAGT AATCCGAGTT CGGTTCTCAC 
TCCAAACATG GCGACTACTC CGCTGTGAGT AATCCGAGTG CGGTTCTCAC 
TCCAAACACG GCGACTACTC AGCTGTGAGT AATCCGAGTT CGGTTCTCAC 
TCCAAACACG GCGACTACTC AGCTGTGAGT AATCCGAGTT CGGTTCTCAC 
TCCAAACACG GCGACTACTC AGCTGTGAGT AATCCGAGTT CGGTTCTCAC 
TCCAAACACG GCGACTACTC AGCTGTGAGT AATCCGAGTT CGGTTCTCAC 
TCCAAACACG GCGACTACTC CGCTGTGAGT AACCCGAGTG CGGTTCTCAC 
TCCAAACACG GCGACTACTC CGCTGTGAGT AACCCGAGTG CGGTTCTCAC 
TCAAAACACG GCGACTACTC AGCTGTGAGT AATCCGAGTT CGGTTCTCAC 
TCAAAACACG GCGACTACTC AGCTGTGACT AATCCGAGTG CGGTTCTCAC 
TCAAAACACG GCGACTATTC AGCTGTGAGT AATCCGAGTG CGGTTCTCAC 
TCAAAACACG GCGACTACTC AGCTGTGAGT AATCCGAGTT CGGTTCTCAC 
TCAAAACACG GCGACTACTC AGCTGTGAGT AATCCGAGTG CGGTTCTCAC 
TCAAAACACG GCGACTACTC AGCTGTGAGT AATCCGAGTG CGGTTCTCAC 
TCAAAACACG GCGACTACTC AGCTGTGAGT AATCCGAGTT CGGTTCTCAC 
TCAAAACACG GCGACTACTC AGCTGTGAGT AATCCGAGTG CGGTTCTCAC 
TCAAAACACG GCGACTACTC AGCTGTGAGT AATCCGAGTG CGGTTCTCAC 
TCAAAACACG GCGACTACTC AGCTGTGAGT AATCCGAGTG CGGTTCTCAC 
TCAAAACACG GCGACTACTC AGCTGTGAGT AATCCGAGTG CGGTTCTCAC 
TCAAAACACG GCGACTACTC AGCTGTGAGT AATCCGAGTG CGGTTCTCAC 
TCAAAACACG GCGACTACTC AGCTGTGAGT AATCCGAGTG CGGTTCTCAC 
TCAAAACACG GCGACTACTC AGCTGTGAGT AATCCGAGTG CGGTTCTCAC 
TCAAAACACG GCGACTATTC AGCTGTGAGT AATCCGAGTG CGGTTCTCAC 
TCAAAACACG GCGACTATTC AGCTGTGAGT AATCCGAGTG CGGTTCTCAC 
** ***** * ******* ** ******* * ** ****** ********** 

... ·1····1 ... ·1····1 ... ·1····1 . 
660 670 680 

AGATAGTGAG AAAGTGCTTC ATTTAGTCTA A 
AGATAGTGAG AAAGTGCTTC ATTTAGTCTA A 
AGATAGTGAG AAAGTGCTTC ATTTAGTCTA A 
AGATAGTGAG AAAGTGCTTC ATTTAGTCTA A 
AGATAGTGAG AAAGTGCTTC ATTTAGTCTA A 
AGATAGTGAG AAAGTGCTTC ATTTAGTCTA A 
AGATAGTGAG AAAGTGCTTC ATTTAGTCTA A 
AGATAGTGAG AAAGTGCTTC ATTTAGTCTA A 
AGATAGTGAG AAAGTGCTTC ATTTAGTCTA A 
AGATAGTGAG AAAGTGCTTC ATTTAGTCTA A 
AGATAGTGAG ATTGTGCTTC ATTTAGTCTA A 
AGATAGTGAG AAAGTGCTTC ATTTAGTCTA A 
AGATAGTGAG AAAGTGCTTC ATTTAGTCTA A 
AGATAGTGAG AAAGTGCTTC ATTTAGTCTA A 
AGATAGTGAG AAAGTGCTTC ATTTAGTCTA A 
AGATAGTGAG AAAGTGCTTC ATTTAGTCTA A 
AGATAGTGAG AAAGTGCTTC ATTTAGTCTA A 
AGATAGTGAG AAAGTGCTTC ATTTAGTCTA A 
GGATAGTGAG AAAGTGCTTC ATTTAGTCTA A 
AGATAGTGAG AAAGTGCTTC ATTTAGTCTA A 
AGATAGCGAG AAAGTGCTTC ATTTAGTCTA A 
AGATAGTGAG AAAGTGCTTC ATTTAGTCTA A 
AGATAGTGAG AAAGTGCTTC ATTTAGTCTA A 
AGATAGTGAG AAAGTGCTTC ATTTAGTCTA A 
***** *** * ******* ********** * 
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