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Abstracts 

Pteropus bat is a main reservoir for Nipah Virus. Nipah Viral RNA was identified in urine of Iylei 

bat roosting in central part of Thailand. This indicates risk of infection in both human and animal 

especially pig. Detection of viral RNA by PCR method (product size of 357 base pairs) from bat 

urine specimen can be used as a tool for monitoring and assessment the risk of Nipah virus 

transmission from bat to human and other mammals. Two studied sites (Wat Luang, Chonburi 

province and Wat Thasung, Ayutaya province), where Nipah virus positive from bat's urine had 

been reported, were selected in the study. Pooled bat urine specimens were collected under the bat 

roosting trees using plastic sheet. Eighteen of 50 specimens from Wat Luang were positive by 

nested PCR while only 4 of 50 specimens specimens from Wat Thasung were. Analysis of357 base 

pair nucleotide sequences of Nipah virus revealed genetic diversity from specimens at Wat Luang 

(4 of 18 versus only one unique pattern of 4 at Wat Thasung). The finding of Nipah viral RNA in 

Iylei bats for 6 consecutive years since 2005 confirms that Iylei bat is an important reservoir for 

Nipah virus transmission in Thailand. The surveillance for Nipah virus infection in bats is 

mandatory for prevention and control of the outbreak of this virus in both human and livestock 

health. 
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11~bYihh"'lJrll.:JfIlllllJ1 rlltl'Wll 11~.:J ~.:J 1) fI 'tYlrlty fll) yj 'lJ1 ~u11 ~bY '1 'W ri'l.:Jflll11lJ 1 rl.tllfl tlm.:J 't 'W 

1]) ~l 'Vlf11vW I tl'W lfli U.:J;1~fll1lJl~ tJ.:J ~Ufll) In ~ 11 m ~ 'lJ 1~ 'ill tl11~bYlhh", yf.:J 1'W fI 'Wll rJ ~ ~\P11 

" iI Y I Y, 

fll) fttlfJ 1f1 ~.:J ij ltl 'W ~ 'W Yh lJ) 1tJ.:J 1 'W fll) yj 'lJ I9fuihh",~ 1fIlV tJ lri'1.:J fIl1UlJ 1 rl.tll fI tl rJ 1.:J m rlU'W '1 'W 

tl1 ) ft tl fJ 161i'1~ tl1 ) In 'lJ I~ tJ 11l1.:J fl111 vivi'W 1lJ1 'W 'li1.:J 11 rJ 1~ lJ tl1 ) ) 1 tJ .:J 1 'W tl1 ) yj'lJ I ~U (I lJ fJ 1tJ 'W ­

yjt)fJ.tllfllJ) ~,mtl1'lm 1~yj'lJ11yf.:JbYU.:J~'W~lJfll)'l"l'lJI~U 11~bY1 'Wl~tJlIl1.:JfIll1'W 'il1'W l'W~U\P1tl~l.:Jn'W 

;,U ~1~11rJl.:Jyj)11ml1bY ,).:J111~'lH'1'l..i~ yj'lJI~U 18 h! 50 vllmh.:J (pooled Urine) 1'W'IIru~~yj'lJI~U 4 

'1 'W 50 vllUV1.:J~1~'Vi1'lf.:J ,).:J111~yj) ~'Wmf11UtJ1jtJ1 1~ mriUfttlfJ1) 11m~''W Ii m) lJ'II U.:J 11~bYlhh",~. . . 


. " " 
lJfll1lJfI~ltJfI~.:Jn'WUV1.:Jmtl1'W'uru~111~11rJl.:Jyj'lJfll1lJ11mtll1mtJ 4 1l'lJ'lJ ~ltl 18 vllUV1.:J l1.:Jij 

m~ltl'WI:-jrJlJl~ltl'il1'W 1'W 1])~'lnm 1l1.:J fIl 1) llJ 'IIU.:J1~ 11rJ 1.:J ~ lJ lJltltl111~ 'Vi 1'lf 
q 
nh ~mru 3 1'Vi1 ~1tl 

'" 1 jJ I 

fll) l~h~~\P11lJ fll) IIyj ~ 19fU 11 ~bY ~ 1fIlV tJlll1.:JfllllllJ 1 rl.tllfl tl rJ 1.:J l1yj'lJ tl1) ~~ 19fUU V1.:J ~Ul'U U.:J 'W 1'W 

tl11 6 1] ItlWfli U.:J VWJ'W 111l1.:JfI1111lJ 1 rl.tllfltlm .:Jltl'W vllUlJ 11 fI 'II U.:J 11~bYlJ 1h", II rJ ~fll) l~h 

~~\P1llJUVNbY~llbYlJU!~utl u.:Jn'W tl1) IIyj ~) ~'lJ 1~ rifl'W ~\P111~tJ.:Ju"~1lf1~\P11 
~ . 
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• • 

virus) 
>' • 

Paramyxoviridae, genus Henepavirus ~iJfll';j ';j~'lJl~ft!..:JU ';j flVi'l.h ~1'Vlfl'1J1t(lt~vl 'W ';j~l1 'hH~m..J 

tl'W1lJV 1 (lfliJ..:J~iJfll';j';j~111~mh..:Jvlm~tl..:J1'W 'l.h~t'VIfl'a'Wt~mt(l~u..:Jftm1'Vlfl'';j ~11 i1..:JlJ ~. fl' .2544-2551 

1~vntll,rtf)~ hmnJtl..:J5mC'l'iJl'Wft'W~ij5'fl';j 1fll';j t~V;l'flm~v~mm~ 52 l~Vfll';j';j~'lJl~~U..:Jft(ll 

t'VIfl'u(I~a'Wt~vij5'fl';j1fll';j t~V;l'flC'l' ..:Jfli1fitl ~mm~ 70.8 trlmm viJtViviJtlmJ1t(lt~v~ij5m1fll';j
'" 

Q.I d'~ do.:::. ~ ~ 1\1] I (3)
C'I''fl1tl'WttJ'W~111~'W11';jft 'Wtlfl111fl~iJfll';j'fl~t'litll'WftNfI11UlJ Ifl Pteropus giganteus 1~v~iJ 

>' 

mlfll1'WC'I'tJiJC'I''4'Wfll':iUvd t~tli1ml1tf)~ 1~11 mV'VllwJI'W fll';j tlm1''W llY fln ~lJ vJC'I'l fl~;~tliJ ~thv 

11~ tlfll';j~ml1a'W'VIrl~lJC'I'~~D'Wt~tl'W t~tl11!C'I' t~'W~'W (4) 

111fl fll';j rl1';j 111 fll';j ~~t~tll 'W 'fi'N fI111 'W.nlJ.fl1 ft ttl t;V ~ iJ i1'fi'1-:j ft11~t~ 'Wttl1 ci..:J!..:J 1';j ft ~ 
<u 

>' 

rl1fl\1jfitl 'fi'1..:JfI11f)'W rl(l llY 1~ vm ~ 1~1 'Wm ~Q(I'fi'1..:JfI11mj1 n Pteropus 1~ V'fi'1..:JfI11tl1 ci l'th1'1'Wij 
• • 'j/ I 

(1'W mfl'v1 'WD ';j ~1'Vlfl'1 'VI V'VIfl'lilJ~ uvlijrw V..:J 4 'lilJ ~Vi';j 1V..:J 1'W~ iJfll ';j ~~t~tl Viijfll';j rl n1111~ Vftru~. 
'jJ IIf) I 9J 'jJ cv ~ .c! 

(P.vampyrus), ftNfI11UlJ tmfll~ (P.hypom elanus) U(I~ fI1..:JfI1111'W1Vfl'ElC'l'llJl1(1iJ (Hipposideros 

(5) .JJ "'... >' • " 
larvatus) '1l'..:JlJfll';j ~iJC'I'l';j ~'W 'Ii m ';jlJ (RNA) 'U tl..:J 11!C'I''Vl..:J 1 'W lVV1U(I ~ t11(llV'fi'N fI11Ul.l 1 n.fl1ft . 

fll';j ftflEllci 1C'l'~'Utl..:Jfttl! ~ whrv~ ~iJ in DUiJiJfll';j 'yjiJ 11!C'l'lJ D1111'Wt~v1'fi'1..:JfI11t~ 'W ltiJiJ 
• <u '" 

~ .& 9 I ~ -;:'1 d QJ d' 'jI QJ cv cIQJ 

'U'W -(I -:j 'fl1lJt]~ fll (I '1l'..:J 'Vfl'VlJ I 'W 'li1..:J 5 t~ tl 'W m fl'U tl..:J u U(I ~ lJft11lJ C'l'lJ ~'W 'Ii 'lJl..:J fliJ t] ~ fll (I rl C'l'lJ~ 'W ~ 
>' >' 

'Utl..:J'fi'1..:JfI11 fll';j u~j 1~tl1 11C'I'';j ~1111..:J'fi'1..:J fI11~1Vtl'Wttl..:J m l1tf)~ 1~'Vl..:J111flfll';j ~lJvJC'I'1 ~ V'flHl1~ tl 
. ," 

H1'W111flUl.lri(lfl ~..:JVi~iJl 'W m ru 'Utl..:J 11!C'I' Hendra Vi~iJ11!C'l'1~\,1..:J 1 'W ';j mW~~1ritl'W(6) U(I~fll';j~iJ
'U'U 

I 1!C'I'lJDll11'WlJ~~fl'fi'1..:JfI11 (7) fll';j ~lJ vJC'I'tl'W 1~V'flH'Utl..:J'fi'1..:JfIl11 'W'li1..:Jt]~~l~V1'tj'tl-:jtliJfll';j rlC'l'lJ 

oW'Wntf)~l~'Wl1(llV;fl'Elru~ t'li'Wfll':iUvl-:j'U'W fll';jt~V1~1';j1~ l1~tl 'li1..:JrlC'l'lJoW'Wn mll..:Jl';jn'fl1lJfll';j 

~iJ l~tl I1!C'l'lJ D1l11 'W 'fi'l..:Jft1 1Ul.l In.n 1ft fl(l 1..:J 1'WD';j ~! 'VI fl'l 'VI Vll.l~ui1ijft11lJ ~lJoW'W n tliJ mlJ1 ru 



fl1-:Jf11 lUll IOf) 1fl fl m -:J 1t.H~ e)'U 'Wt]llf) 1fllJ ll~Ill'WU 1 t.H~ tl 'U fJlJfll 'W"''U TIll (1 ~ l~ tl 'U 'fJ (11fllJ 'W. ft' .2549 

It.Hmri-:J~CJvmftviifl 5 U'I1ri-:Jf'itl ']-:J'I11~ tl'll~'U'lJ~ {"'~~'lI~ flWVlCJ-:J ~-:J,1U~ U(1~'W'l~'UflJft'~tlV1itl1
q" q q q q 

(8) 

~'l 1 'iJiihrV'VI1-:J ~tlnJ5 JJ~fll'l1'U~':h Vl'JOJ 1 V~'Cl' -:J -crV ~-:JCJ1'il tl TIU 1V l~'ill flfll 'l 'W UIl~mR lJ1ru 

UtlV'll'U~ -:J~~'I1 ~-:J 'iJ1flfl1-:Jfl11 ll~fll'l l.u'11 'iJCJV1-:J~fl~-:JG-:JeJ~'l 1fll'l ~~H~CJ I l~ 'Cl'UU1,11 'Ufl1-:Jfl11ii 

fll1lJ{h~t1JtJVN t-:J~CJ fll'l 11-:J U~'U V'VI1i ft'l'Cl'~ n'Ufll'lU~ 'I11'l']~fl1'l fll1lJl~V-:J'U CJ-:Jfll'l 'l ~uwl1 'lfl 
u q 

" . . 
fll 'l ftfl1l11,]vi] iH~ () tl 'l ~ 'Cl' -:Jrln~CJftfl1l1 fll 'l l tl~V'U II tl (1-:J fl 11lJ 'l5flU (1 ~ 'l '11'Cl'~'U 1i OJ 'l lJ'UCJ-:J. .. 

I 1~'Cl'Utl1,1 ~'Wu l'U 2 lm ri-:J~tlVmftV'UCJ-:Jfl1-:Jfl11UlliOfllflflm-:J 
'" 

1~Vfl1'lftfl1l1flf-:J~l~l~CJm~u 'iJ1mmri-:J~CJVmftVfl1-:Jfl11 2 Ul1-:J f'itl 1~'I1 (11-:J'W'l 'I1lJ1J111'Cl' fl1lf)CJ
'" 

'WtT'Cl'UfllJ ']-:Jl11~'l5"'U~ (13° 30'18.9"N, 101009'54.9"E, 6m as!) 'Vi1fll'll~U~ltlV1-:Jl'Ul'U~ 25• 
llJ1l1V'U 'W .ft' .2553 l!(1~ 1~'Vi1clf-:j fl1!.flfllIHl'VI'l ']-:Jl11~'W'l~'Ufl'lft'~flV'IiV1 (14°09'13.3"N,. . 
100°30' 14.9"E, 7m as!) 'Vi1fll'l1~uilCJV1-:Jl'U~ 1 'Wt]llfllfllJ 'W.ft'. 2553 1~v'Vi1fll'l~'Wm'Cl'~fl 2 i'U 

(i'UUt.H1J'U'Wm'Cl'\9l~fll'Cl''l5U~1~u'''lvf-:J U",~i'Uri1-:Jl1J'U"'lm'Cl'~fl~'U1l.u'U) l'Unm 5.00 'U. l'U• 
u1nru1~~'U\9lH~~~iifl1-:Jf111lfll~'UCJ'U ~l'Ul'U 26 ~~ (eJflll'l A-Z) vf-:Jli''U1'U 1 cil1lJ-:J ~-:J'Vi1fll'l 

l~Uiltl V1-:J 1~ Vlfl1-:Jfl11~\9l fl '" -:J lJ1U'U'W m 'Cl'~ fl1 ~ viJdJ1'11lJlV 1 'U fll 'l l~1J1~Vlfl1-:Jfl11 ~1'U l'U 2 

'11 "'CJ~~tlH'U 1'11~~'ii'1'U l'U 'l llJl~(1~ 50 'I1"'CJ~ ~-:Jm'iJiJlJl-:JH'U~ lll'ff1lJl'l m~U~lCJV1-:J l~ 

.:9 .:::::i cl I ~.o:::S Q..-=::t. I

"'-:Jl'U'I1"'tl~ Lysis Buffer 'If-:JlJ'Cl'l'l guanidine thiocyanate l1J'U'Cl'1'UU'l~flCJU'VIlJ'f.lru'Cl'lJU\9l1'Ufll'l'lJ1 
A 111 Q.I Q.I ~ 0 .:S I Q.I I d 

l'l5tl nJ'Cl'U"'~VU V-:jfll'l 'VI1-:J 1'U 'U tl-:J 'Cl'lJ nuclease 'iJ-:J'l51V()'U tllJ'Cl'l'l'W 'U 'Ii OJ J m ~'I111-:JfllJ lflUU"'~. 
'U'U -ff -:J~ltlV1-:J1'Uvr'U~ 



~ ClJ 9~ Q.I od .... 1 Q

2.1 f)1';i'fffWI'ffl';i'VrU~f1':j'JlJ l')f'l1~mWI total nuclic acid 'ffm'iJ~lJ ')f'U~ mini mag 

, I "" "'"'" c: 'I 1 . "'"' i ....0(bioMerieux lJ';i:::;I'Ylfft'U!1imU'(l'U~) 1'11:Ul1if)1';i'YlII'U:::;'Ul A'U package insert ~mj'tlfltl i1'(l-:J'iJlf)Wl :u 
~ ~ ~ 

~'Ubh~tltln'iJlni1'(ltl~tJ1Ullysis buffer YllI'11:U'll'Ul'1tl'U~-:J-W 

-11'U~ml:U111 3000 ';itl1J~tl'Ul.n 'Ul'U 10 'Ul.n 

- ~~'ffl';i'(l:::;mU~l'U1J'U1",1'U i1'(ltl~'Yl~'(ltl-:J1mJ 
'" 

- ~~I~~ magnetic bead illlJll'1';i 50 ul1ri'(l-:J1'U'ffl';i'(l:::;mU i-:Jyf-:Jil~~tI!i11Jihrtl-:J 
'Ul'U 10 'Ul.n 

-11'U~fll1:U111 3000 ';itl1J~tl'Ul.n 'Ul'U 2 'Ul.n 

-I~:U buffer 1 illlJll'1';i 400 ul '(l-:J1'UI'1:::;ntl'U magnetic bead Yllf)1';i re-suspend 

" - ~~l'l-:Ji1lJ~( magnetic bead U'(l:::;'ffl';i'(l:::;mU) 1ri1'Ui1'(ltl~ 1.5 mll~lJ 
.' ~ 

-1f'U~l-:J~l(J!fl~tl-:J MiniMag ~lU buffer ~1-:J'l1'11lJ~1~1l'fl-:J-W wash buffer 1 
" ~ 

~l'Ul'U 2 fl1-:J'l'(l:::; 400 ul wash buffer 2 ~l'Ul'U 2 fl1-:J'l'(l:::; 500 ulll'fl:::; wash buffer 
~ 

3 illlJll'1';i 500 ul ~l'Ul'U I fl1-:J 
, , 

Q 0 I d .e. 0 Id I d 

- Il'1lJ elution buffer U'(l:::;mf)1';itl'U'Yltlilli1.nlJ 60 C 'Ul'U l'IW1'Yl 1400 ';itl1Jl'1tl'Ul'Yl 
q q '" 

'Ul'U 5 'Ul.n ~~HWf)lm'ffl';i '(l:::;mu1'ff~1'U1J'U tltln lf7tltJ 1 itJYlltJ5ffi ml~lJilllJltl! 

{Yl';i ~'U 1i 
q 

f1':j ';i lJ ~tl '1 tJ 

- Master mix condition 

I) First round one step RT-PCR 

(final cone.) vol (~.d) 

1. Hp (lJln1Jkit) 23.75 

2. 5x Buffer Ix 10 

3. 25mMMgCl2 0.5mM 1.0 

4. 10mMdNTP 0.2mM 2.0 

5. 20JlM CONINT IF 0.2 JlM 0.5 

6. 20JlM CONINT IR 0.2 JlM 0.5 



7. 20J.lM BATNP 1 F 0.6 J.lM 1.5 

8. 20~lM BATNP 1 R 0.6 J.lM J.5 

9. 40UI J.l1 RNase inhibitor 10 U 0.25 

10. 	Enzyme mix 2.0 


Total 43.0 


I I. Internal Control 	 2.0 

12 . Template 	 5.0 

2) Nested PCR 

(final cone.) vol (J.ll) 

I . H2O 	 29.5 

2. 5x Buffer IX 10.0 

3.25mMMgC12 2mM 4.0 

4.IOmMdNTP 0.2mM 1.0 

5. 20J.lM Kana F 0 .2 uM 0.5 

6. 20J.lM Kana R 0.2 uM 0.5 

7. 20J.lM Nipah 2F 0.6 uM J.5 

8. 20J.lM Nipah 2 0.6 uM J.5 

9. 5UI J.ll Tag Enzyme 2.5 Unit 0 .5 

Total 49 

Template (first round PCR product) 1.0 

- PCR profile 

1) First round RT-PCR 


50°C 35 min 


95°C 15 min 


30 cycle of 

94°C 1 min 

55°C 1 min 

noc 1 min 



Then 

n oc 10 min 

25°C forever 

2) Nested PCR 

94°C 5 min 

35 cycle of 

94°C 30 s 

55°C 30 s 

noc 1 min 

Then 

noc 5 min 

4°C forever 

c: c: '1 9J'l 
~l 'j l.:J'Vl 1 Primer sequences 'Vl ~'lf ~'Wfll'j'Y1 ~HH)U 

Primer's name 5'-3' sequence 

Nipah 1 F CTT GAG CCT ATG TAT TIC AGA C 

Nipah 1 R GCT TTI GCA GCC AGT CTT G 

CONINTIF CTG GCC TGT TGA ACA AGT CT 

CONINTIR GAT CTG A TC CTT CAA CTC AGC 

Nipah 2 F CTG CTG CAG TTC AGG AAA CAT CAG 

Nipah 2 R ACC GGA TGT GCT CAC AGA ACT G 

Kana F 5 GCCATTCTCACCGGATICAGTCGTC 

KanaR AGCCGCCGTCCCGTCAAGTCAG 

2.3 \?I'jl'iHH)U PCR product hWfll'j run gel electrophoresis 1'W 2% agarose 

nl"HlU")t:Jn 
. X d 

t:-.lfln1jYlCilfifElU.y;E.lEl~J'ru'l~~El ii band 'lJEl~ internal control 'lJ'U.Yl'lJ'U.1Cil 323 bp l'U. 

negative control llfl::l'U.ilEl~1~Cildl91 ~1El mru.~~lEl~1~iilUYn:: band 'lJEl~ Nipah ~ 227bp 
. ..,.x

Wil internal control L~'lJ'U. 



vllnl:IJii band 'lH).J internal control .ff'U.1'U.ilElcil.J~11':ijLL~~.J-hii peR inhibitor 

th.J.Li5El'U.Elci1'U.ilElcil.J1irhm1 repeat LmJ'yh dilution 'lJEl.JilElcil.J nucleic acid ~llJ DNase 
'IJ 

RNase free water Yi 1:5 

1 2 3 4 5 6 7 8 9 10 11 12 

323 IC 
oj 

227 NP 
+--­

J1.Hi 1 bb1:'lI'l-:Jf)l'\l'l peR product iJ'Wb'il" !I'ltl internal control lJ'U'Wl1'l 323 base pairs 

(bp) ll~~ b~tll1~1:'liJ1.hyjlJ'U'Wll'l 227 bp 

'111 first round peR product 'Utl-:JihmjwVi'WiJN~iJlf)'illf)fll'l'Yil duplex nested 

peR l1.h~lJililJlru~ltliTI Hemi-nested peR !I'ltlfll'lvll 2 iJ5mtllbWf)n'W~ltl primer 2 ~ ~tl 

iJ5f)~tIlb!'lf) 1~ primer Nipah I F niJ Nipah 2 R ril'WiJ5mtll~ 21~ primer Nipah 2 F niJ 

Nipah 1 R !~ltJi~ condition ll"~ peR profile mlJtl'WniJ'ltliJ nested peR '\1~-:J'illf)fll'l!Wf) 

'U'WWI peR product iJ'W agarose gelll"~vl11l1'iJ~'tJ''Yl,jll~1 'Vllfll'l'\11rll~iJ'w'W~m'llJ~ltl 
v v v 

i1~f)fll'l Sanger vl-:J-WN"fll)tltll'l'li"'-w'W~m)lJ'U'illflvl-:J 2 iJ5mtll'lllJn'W 'il~~l'W'l~'lllJ 357 

bp 



~ 

.t!:t lJ) v ~~I c! '1J ~,::!,
1. ~Hlf)l'.HiJ'.i1'l)'lilA'ln) !1'.ii:J'WlJl'lifl1tl1'1i duplex nested RT-PCR 

-1~lHll..:j'WJ'\1:1Jll1b1' 'W'lJNi'l'Ulfl Islhl 50 1'l1mll..:j 

-l~'l'ilCJj..:j 'W'lJN~'lJlfl4 lhl 50 I'llDV1..:j 

i~tJiJJltJ~~ lDtJ~'UD..:jl'llDV1..:j~hiN~'lJlfllAb1'~..:j1hl\91U l..:j~ 2 

No. 

Code r.l1 

'Yin1<1~n Collection date Location 

specimen 

type comment 

Group' 

species 

121 F Apr 25,2010 Wat Luang,Chonburi urine plastic 813 P.lylei 

127 I Apr 25,2010 Wat Luang,Chonburi urine plastic 81 P.lylei 

128 I Apr 25,2010 Wat Luang,Chonburi urine plastic 81 P.lylei 

133 L Apr 25,2010 Wat Luang,Chonburi urine plastic M P.lylei 

135 M Apr 25,2010 Wat Luang,Chonburi urine plastic 81 P.lylei 

136 N Apr 25,2010 Wat Luang,Chonburi urine plastic 81 P.lylei 

139 0 Apr 25,2010 Wat Luang,Chonburi urine plastic 84 P.lylei 

141 P Apr 25,2010 Wat Luang,Chonburi urine plastic 81 P.lylei 

144 Q Apr 25,2010 Wat Luang,Chonburi urine plastic 84 P.lylei 

145 R Apr 25,2010 Wat Luang,Chonburi urine plastic 81 P.lylei 

146 R Apr 25,2010 Wat Luang,Chonburi urine plastic 84 P.lylei 

147 S Apr 25,2010 Wat Luang,Chonburi urine plastic 81 P.lylei 

148 S Apr 25,2010 Wat Luang,Chonburi urine plastic 81 P.lylei 

149 T Apr 25,2010 Wat Luang,Chonburi urine plastic 81 P.lylei 

150 T Apr 25,2010 Wat Luang,Chonburi urine plastic 81 P.lylei 

152 U Apr 25,2010 Wat Luang,Chonburi urine plastic 81 P.lylei 

154 V Apr 25,2010 Wat Luang,Chonburi urine plastic 81 P.lylei 

155 W Apr 25,2010 Wat Luang,Chonburi urine plastic 814 P.lylei 

222 F May 1.2010 Wat Tasung Ayuthya urine plastic 81 P.lylei 

223 G May 1.2010 Wat Tasung Ayuthya urine plastic 81 P.lylei 

228 I May 1.2010 Wat Tasung Ayuthya urine plastic 81 P.lylei 

229 I May 1.2010 Wat Tasung Ayuthya urine plastic 81 P.lylei 

* ~~fi~lJ 'di'ft''flllJml1Jl11iien,J1J'B.r:i'l1bllf'W~ f1':i'JlJ eh:] fl'lntJ 'di'ft'~",JU1JtJ~ljm'J'Jll}:]l'W1'U1.Jn:l'Y1ff 

-U'lfibllrYlff (8) lW:; 1.J'J:;!'YlfflJlWl;V (M) 
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I .cjo.:;::" 4' Q.,Ivo'~.c:i y y 

U'VI-:) U":;:llJV'WllJl11ml:;:'VIfl11lJ~lJl"'1'W~'lJV-:)IGI1VYl'YlU~1t1 Phylogenetic tree l~tlhhhUfnlJ 

Neighbor-Joining 1~~'m~-:)u~~-:)1'W~tJ~ 2 

12153LF 

22853 Z 11 

22353 Z G 

14953 L T1 

13553 L M 

22253 Z F 

13653 L N 

12853 L 12 

2414853LS2 

15553 L W 

14153LP 

14753 L S1 

15053 L T2 

15253 L U 
<'3 

14553 L R1 

127 53 L 11 

22953 Z 12 

<'9 154 53 LV 

13953 L 0 

14453 L Q95 
14653 L R2 
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~tJ.y) 2 U{1'~-:) Phylogenetic tree 'lJV-:)I'lfV,..J~{1'iJtJll1.y)'Yl1J'j)lfl 2 U'VI~-:) fiVl~'VI(l1-:)'Yl~'VIlJl11{1' 

'il-:)'VI1~GIf(l1Jj (L) U":;: 1~'Vi1"l5-:) 'il-:)'VI1~'Yl~:;:'Wmfl'jfltl1itl1 (Z). . . 

n 



1. 1'l1UJ'IIfI 
~ 

y y 

~ 1V'll'tHlrJ'U'l1thw ~ ::;'l111'l1l 2005-2007 (8) f)1~ ~hnJ1lm V'lJIYirJ'lJfll1lJ'IHl'lW'l fllnnH'l1rJ 
q 

>I • 

il'l 'l11~'lHl'li1 'W 'lJ 11lJ fll H'l 'lJ I'l1rJ 1'U 'lfl'l Yi'W'lJ ~ 'l 'J~ 'II rJ 'l1l1 'U I~ t1 'U YHllJ fllfllJ 1'U V~~ 1 6/48 
• y 

'l1"t1~ 'l'Ull 2005 4/51 'l1"t1~l\.J1l2006 II"::; 4/991'U1J 2007 'l'U'lJru::;Yifll~ftf)lJ1U 'l'Ull 2010 

11'l' ~I "" ~ & 11 d~ ,,;~0

'W'lJt'lft1 'U'lfl'llJmm~t1'U llJlJ1V'U 1)l'Ul'U 18 ~'U 50 'l1"t1~ 91'lfll~'W'lJt'lft1'lJlf)lJt1l'1~lt'WlJ'IJ'U'\llf) 
" Y 

YitflVlJfll~~lV'll'Ulj' tt(l::;dJmmV'lJlYiV'lJn'lJH"fll~l'I~l1)'l'Ul1 2008 'W'lJt'l1t1 4/50 'l1"tl~ It,,::; 

7/50 'l1"tl~ 'l'U112009 (.utllJ,,5'l1111~~lV'l1'U)
<u 

" • Y 

fll~ 1'1 ~ 11)'W'lJt'l1tl1 l~"'tJ tJ 111'\l1 f)l~Yil91 'l 'l 'U11 2010 Yiy'h fll ~ ftf) lJ 1U'W 'lJ H" 'lJl f) 4/50 'l1" tl~ 
q 

&.£:10 ~ I ~ ci..:::l 0 .:::ie:: 
91 'llJ 1) 1'U l'U H" 'lJ 1 f) I'll f) 11'Vl 'W'lJ 1) 1f) 1 

Q..I 

~ 'l1" 1 'l tlJ m'Vw 'lJ 1) 1f) 1) 1'U l'U 'l1" t1 ~ poo1ed urine 'VIt f) 'lJ tl'lJ 'lJ 
" " ,. . 

crlJ 'I'1'lU')1'\n'UtJ~::;'lf1mf11'lflllYil~'l1"1'lt1'lJtijtl1J 2548 lJtJ~::;lJ1ru 12,000 1'l11'U'lJru::;Yi
q 

UI'I f)1Pl1'l n'U m '\llJ H1:11Pl t1 fll ~'W'lJ H" 'lJl f) 1'U I~Vlf11'lflll 

mh'l 1 ~ nmlJlli fll~ crlJl'llmh'l 111"'11J1~t11i'1 'Uf)1~Y;)l'Ulru VI'I~ 1fll~~~t~t1 1~1~ t1'l '\llmtl'U. 
d Q..I I 'JI I CIJ ~ IV ,..::::.. 'JI Q.<:::I. Q,I , 

fll~If)'lJI'I1t1V1'l pooled urine '\l1f)fIl'lfllllJ1f)f1l1 1 I'Il'VImffVt1Q'lJ~tlruvn'Wm"'l'Im~Vlf)'U Itl'l 

~11J1 ~ t1 'lJ t1 f)Vlff'VI1'l fll ~ 'W 'lJI~t11 'Ul11Pl" ::;1'.11~ 'l11 f)lJ fll ~ t n'lJ 1'l1t1 U 1'l ~lV lli t~ Vl n'U 1 'U'lfl'l nm 

t~Vl n'U t1 U1'l1Plt11~ t1'l H(l'lJ 1 f)~'W'lJtvilJ ~'U m '\l ttl'U H(llJ11) 1 f)lJ VI'I ~ 1f11 ~ ~ ~ I~t11 'U tJ ~ ::;'lf1m 

f11'lfllltl' 'l~'U 'l11t1lJf11~ t~lJ~'U'Ut1'l ~1'U l'Uf11'lfllll~viivm1fll~ ~~t;mYi1t~ml11~~1'U l'Ul'll 
. " 

... 

YilJt'l1t1 "ll~"'lJ il~ crl'U '" 'll'lllJ "ltJ~lV... 

. ..­
26 ~'UYi'Vi'lfll~ll'll~VlJ~'UYi'W'lJHmnf)'I'1'l 2 'l1(lt1~ ')l'Ul'U 4 ~'U"l~tlfl code I, R, S, T l~v 

y • 

1'11t1U1'l1)1f)~1'Wm"'~f) No. I, S tl(l::; T 1~Hmim.r'U~m~lJl'l1ijt1'Un'W'I'1'l 21'11t1U1'l1'W'lJru::;Yi 

'W'lJ1'l1t1U1'l"l1~"'~tll'lf)1Pl1'ln'U 2 'lftJ~ (Bl tl,,::; B4) hj~wlm"'~f) No. R ~'llJfll1lJltl'U1tJ1~11 

iif11'lflllt1UWUt1V 2 1'111'U 'lJ'1 tlru~1'Wm"'~f)'IJ'W1~ 1.5x1.5 tlJI'I ~ 1~ VI 'U f11~ In'lJ1'l1t1U1'lt~Vl 

'lJ'W ~l'Wm"'~ f)'I)::;lJf11 ~ tWf) 191'U f11 ~ In'lJ ~::; 'l111'l 1'l1t1U 1'l vr'l 2 'l1 (l t1 ~ f11~ In 'lJ 1'11t1 U1 'l ~lVTh fll ~ 
" • 'j/ • 

UItl'W Th fll ~ Yi ~1 V '1l'Vi'1~1 Vill'l1 ~'ltllJ1.11"'llJ1 ~ t1 'lJ t1f)e)m 1fll~ ~~t95t1Yitl'wi~1 ~ 



• • 

Phylogenetic tree ~i~'illn01'jftn'l:ll'jl1bY~'U~m'jlJ'UmlJfbYiJ'l.hri'U'U1~ 357 bp ~'Y'l'lJ'illf) 

f)l'jftf)'l:llflf-:Jrl bYllJl'jiJutJ-:Jilf,(HH)m~'U 2 f)~lJ ~eJ ilfbY~ihl1bY~'Ulim'jlJll1ljeJ'Un'lJilfbY. . 
~'W'lJl'U'l.h::;1'Vlft'lJl1m~v~1'U 1'\.,1 I I'llmh-:J (No.l33) url::;n~lJ~ijfllllJll1ljeJ'U ln~1~v-:Jn'lJ i lfbY 

~'W'lJl'U'l.h::;I'Vlft'tJ-:J f)rll1'Vlf1Url::;Bw~v ~-:Jl~'Uf)~lJhHU'UeJ-:J01'jftn'l:llrl (21 I'lleJU1-:J) ~bYllJl'jfl. " 

o <9 <9 "1 ~ '" d 'j/., 'j/ '" "1~I<9 
bYllJl'jiJ'UllJlf1f)'l:lliJ-1 virus evolution ~~ l'UeJ-:J'illnlJ'U'Ul~'UeJ-:J'UeJlJrl'W'Ulim'jlJ'UeJtI1f)'U 1lJ 'il-:J 

<u • 

'Yhi~l'wtJ-:J01'jlWf)n~lJ1'YhJ'U O1'jftf)'l:ll'jl1bY~'U~m'jlJilf{y~tJlJ~'U 1'lf'U whole N gene eJl'il 

. " 
'lfltJ 1 'U f)l';iftf)'l:lll~ eJ-:JiJ l~ 

O1'j iJeJ~ 'j l1bY~'UVf)'j 'j lJ 'U eJ-:Jl~eJ i If{YiJ 'I.hri~'W'lJ1 'U01'jftf)'l:ll'U'U 1~'U 357 bp 'j l1{Y 

~'W li m 'jlJU'lJ'lJ B1 ~l'l'lJlJlf)lJln~ {Y~ i 'W01'jftn'l:llfl f -:Jrl ijrl'f)'l:lru::;fl ~1tJn'lJl~eJ 'bf{y~'W'lJ 'illn 

O1'j'jltJ-:Jl'Ul'U~1JltJ'l1lJtJ-:Jnrll1'Vlft' 1~tJij'jl1bYl'r'U~m'jlJ~1-1n'U1.wtJ-:J 1 1'W 357 bp (m'jl-:J~ 1 

d d ~ d d 1.d.c:1 ~ \I] Q c1'G'j 'j) 

Url::; f1lfl ~'U If)'Vl 1) 11 rl du'W 'l1'U ~ 'Vl'W'lJ~rl'lJlf)lJl f)'Vl bY~1'Vll,\1lJ01'j'W 'lJl'l1eJ n'j 
(l.t 

bY'U tll'Y! b'U m-:Jflll• 
ul-iiOf1lflnrll-:J 1 'W'l.h ::;1'I1ft'1'Vl tJ (m1ltJ ~eJlJrlV-:J iJJi~'j ltJ-:Jl'W) 'UeJn'illf)rlV-:J'W'lJllbYltJ~'U li'-'hfbY 

<u <u • 

~'W'lJ'illf)1~'VllCJ$-:JJ'W1~'U'l1iJ~ B 1vr-:J'illf)01nhn'il i'W01'jftf)'l:llrl Url::;~rlO1nYl'jl'ilVeJ'Ur1 rl'-:J. 

'jltJ-:Jl'W) 

I'lleJU1-:Jilf{YiJtllri~'W'lJ~n 6 I'lleJU1-:J~1~r1"1-:J'W'jr1lJlJl{y ltJ'U'l1iJ~ B4 ~l'Ul'W 3 

I'lleJU1-:J Bl3, B14, M ~f)mh-:J(l::; 1 I'lleJU1-:J (\9ll'jl-:J~ 2) 1~tJl'lleJU1-:J No. 133 ~'W'lJ~rll~'UU'lJ'lJ 
" ." 

M 11'W 'jl1bY~'Ulim'jlJijfllllJll1ljeJ'W 100 % n'lJYhltJ-:Jl'Ul'Wtl'j::;mft'lJll(ll~tJ'Y1-:J'illnfl'WUrl::;. 
fll-:JfllJUl-ii 0101::; (P .hypomelanus) ~ij'l.hd~01'j'\.llhfl 'illf)fll-:Jflll~~m Url::; 'illf)~m ~fl'U 
,. y 3J 

i 'U'Uru::;~ i If{y{yltJ~'Ui ~'W'lJ i 14 tl'j ::;1'Vlf1tJ-:Jn(l11'Vl f111'U'W'\J l101'j ~~!;eJ !f)~ 'illnfll-:Jm T~fl'U 11rl::;
• <u 

'ill f)fl 'W -rifl 'U (I I) 
<u 

'illf)~l'Ul'Ufll-:Jml~'W'U1'U1~r1rll-:J~lJlf)nll~-:J 3 l'Vll r1~eJ l~r1rll-:J"1 eJ~l'U~'U~ 1l-:J111~'l1rl'I.J~ 
~if)~'Vl::;lrl~-:Jijfll-:JmlUJJirilO1::; eJlf1tJ~ml::; 1'lf'U!01::;m llJ 1l-:Jr11~'l1rl'U~ ~'W'lJfll-:Jm lij. 
~rl'lJln antibody ~eJ1If{YiJtllri U~V'l il-iij'jltJ-:Jl'U01'j'W'lJl~eJ 'lw~tJlfll-:Jml ~ eJl'ilij01'j~\9l1~eJ 
~llJ species r1~eJ ijfll'lflllul-iinlO1::;lJlellf1tJ'l'U colony 'UeJ-:Jfll'lflllul-ilnf1lflnrll-:J 
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