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RABIES DIAGNOSIS IN DOG BRAIN BY TAQMAN REAL-TIME ONE

STEP RT-PCR. THESIS ADVISOR : PROF. THIRAVAT HEMACHUDHA,

M.D., PH.D, 75 PP.

Rabies is acute and fatal viral encephalitis found in mammals causes by
neurotropic virus. Dogs are the major reservoirs and play a pivotal role in rabies
transmission, particularly in_countries where rabies is endemic. The diagnosis of
rabies relies on posumoriem examination of brain tissue. Direct fluorescent antibody
(DFA) technique for detection of rabies antigen on brain impression smear is used as
the most important primary test. TagMan real-time one step RT-PCR is a rapid and
specific technique which can be used to quantify and analyze the sequence variations.
In this study, the appropriate primers and probe for TagMan real-time PCR have been
designed based on groups of rabies nucleocapsid gene sequence variations. Based on
245 available isolates from all over Thailand and 6 isolates from neighboring
countries, 173 had no mismatches, The remaining isolates were defined into 6 groups
of mismatches in forward primer, reverse primer or probe; None had mismatches in
all three regions. There is no effect on any mismatch pattem of street virus except
fixed challenge rabies virus strain (CVS). This study demonstrates that TaqMan real-
time one step RT-PCR can be applicated for rabies diagnostic assay in Thailand and
may serve as a surveillance tool for newly emerged non-canine variants which can be

confirmed by sequencing or using of variant-specific primers and probe.
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Iiﬂquﬁmﬁ1lﬂﬂﬂ1ﬂl%® rabies virus 9aoglu family Rhabdoviridae, genus lyssavirus
I . a B o o 1
i1lu RNA virus wiia non-segmented negative single stranded RNA daoglu genotypel,
= ' < = e . . .
serotypel ¥31ls1uilu bullet-shaped iazii helical nucleocapsid (NC) 5o ribonucleoprotein
(RNP) agimmmq #7104 genome  structure Usznouaie nucleocapsid  protein (N),
phosphoprotein  (P), matrix protein (M), glycoprotein (G) uaz RNA-dependent RNA
polymerase(L) 2
a o [ dy @ A g ) [l
Tﬁﬂwqumﬁ'mwmaawu“lé’iuﬂuuazawiamgﬂ?ﬁﬂuu dasniummziilsadiuunn
A Y o Y [ 2 =) 1 - - A - -
Ao guiv Swunlsanwe1msla 2 dnbaiz Ae ngueINs classic rabies v3e furious rabies wu
Y A o Jdaa dy a a o Y] va A
184°80% TasaunIodainaarsevzuaaseinsialinavesmsiiauszuulssamoaluga i
2’ a a d! a a dy % U2 ' -
Wmemndalsng Funannmsaae luszuuilszaimen Tuiia wulu hypothalamus, spinal
cord 1az autonomic ganglia Uszua 50-80% veangue1ns furious rabies azio1MIna1i
1 4
(hydrophobia) LﬁavthizﬂzTﬂummmié’uwm nANLog UL NQN01N15 paralytic rabies
A (YRS PN dy = Y dy 1 aa o aa o FY =
AUnTodAINAAT 0 IN 1 NAITes U AIRERIMINIAa LN Idenuaziionnts
9 [ [V [ [ Y - - 1 1
idulszamuey lvdunasongunuununau Tudile paralytic rabies wuqn lymphocytes 1ai

AOLTUDIAD rabies virus antigen uazil serum cytokines 1y interleukin - 6 tag soluble

interleukin - 2 recepter ana11sna *°



Bmisasdideislsanugiuiluauuazdataunsaiildnarsds laun as ms
v
A5291 %0 130 antigen 1ae3s Direct fluorescent antibody technique (DFA), Mouse
inoculation technique (MIT), Tissue culture infection technique (TCIT), RT-PCR uag

NASBA (Nucleic acid sequence based amplification) taz Real-time PCR Tag357141u

=1

9 a vAa J 1aova 4 I LY
newlfiiamsgualiians Tsansaues Tsanennagmainsal sauduguitugas lsaluauves
nignsNassugy lAunisneeydraner NASBA, RT-PCR uaz Real - time PCR filins
o 4? A % 1 oy Ly 09/ o @ dy £ I axAqy
WannUuiensaam RNA mndecnaihate daany hlvdundailoaues ¥uiluisnly
Tumsasaedtede Isanugivihluauvazndgihedeiianeg *

Ya91fu Real - time PCR awnisnuihllglunsasindiade lafadug wu Dengue
- - - - - - - - 3
virus, Respiratory syncytial virus, Rift valley fever virus, 125alu genus lyssavirus 52u13
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TsanugHvin (Rabies)
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Th¥adiugiiuin (Rabies Virus)
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3. M3A599 antigen #2833 fluorescent antibody technique (FAT)lud1e619 nszanan  hair
- d' 9 o AQ" tﬂy a 9 d‘a - - d"
follicle i laanmsaannsuileusnatenssiaalusinky (neck skin biopsy) tazitioues
Ay o v A ] 1 ~ (] < [ [} =1 °
lidedinane  MInT19AI0819INNIZINATANLEgIeIn TuMSINUAI9819 Tnwladnn uay
Tiwavanilaouge  msasaamt neck skin biopsy Ivmauinga(szunm 60-80%) ua 'y
] A wa A 9 9 :l < 9 3 o 1 9 Y . =
azainaemslfiiaiesninasaldrihwdwnslumsinualegiaazaeeld frozen section tagil
1 9 &£ 9 =\ % [ o o [ dy
mseumalagls FAT $300andiusziingzda azanusngge, §miumsasianiio
= 1" o o A 19 o ) o £~
aveslinnuududwazanudumzgIngauasosnsanieli 24 ¥ 1us dmsulszind Inedad
91M35WV09 150
4. M3ATI9A0IBNeYFIINe1 (molecular technigue) Tae35 RT-PCR way NASBA 1u

Y o v A 9

v Y Y Y
§10619 e wlvdunas dhilaaiy tieawes uaz hair follicle ivp31raRo AoIN1TANY
9

= o [ [ = ] @ - 37 ~
FEIITBIYLASAITNISHATS INNAN LlﬁgulﬂﬁﬁﬂW%N sequence Ulllﬁﬁ\?ﬂ‘l] primer tag probe nly

lumsas

vianns Real-time PCR
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thermocycler Taaifunnaasuiiauauiie ldeldiRamsisoaaaves PCR products nazdm
as19¥amsiSeasiiinein PCR product lunaealfasen daafumsiii real-time PCR Suilu

4

A a a g A @ a A a dy a Y
msinveedsunaaue lasnamsansivialsuia PCR product NINAUVUITI W IATUU



11

%3@19910 conventional PCR &imsas293a PCR products azvimasainifnsenmamivaes
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M3n3397A PCR product Yaal¥ probe Annainais fluorochrome

m3l% probe  @anaineais fluorochrome  TawerdenaluTladues Fruorescence
Resonance Energy Transfer (FRET) 1uﬂiaiﬁéfmm*smma‘inwwqm%u miﬂﬁysingle
nucleotide mutations 11 DNA iihwine $liannsanszsilnen1s19 SYBR Green | Dye
fluorochrome @115 138031 quencher zgaduNna e tazareneanasul
fluorochrome §iieres Send1 reporter  dye ~ Taaligapdendsnueengszuumeouen iile
reporter molecule 1&5unasa1m91n quencher azilaaildosndsuesnuigszuumeusnlugi
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1. Hybridization probe

Taen3 149 oligonucleotide probe maﬁguﬁmmﬂ Tageneusnianaininlais 3° @
fluorescein wwihiily quencher fazdendednnaindledts Red 640 wie Red 705 15
1la1e 5” w@4 oligonucleotide probe mﬂﬁaawzgﬂﬂﬂé’f’m phosphate group o'l Wansa
snthinilu PCR primer 182 “ hybridization probe @unsasiunasiaden amplified
products Lﬁaﬂﬁ:single point mutation #3e single nucleotide polymerization (SNP) ‘Iéitlu

2819 luvzn SYBR Green | Tuenunsodinld %2
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Molecular beacons - real-time ' PCR " iilu oligonucleotide  probe = awsaven
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(1) Polymerization (2) Strand displacement (3) Cleavage (4) Polymerization complete

M3eeNUUY primer uaz probe 1n5ul¥a1ulu TagMan real - time PCR

]
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1AMsANE1ves Hughes et al, 2004 *° wuda TagMan real - time PCR 3TN
a1 1 (sensitivity) uazanusinig (specificity) lunmsasaniiane lyanygiiath Feodie
ANV UNIZTZHIN TagMan primer taz probe Tunis binding U target sequence Tagns
1na mismatches 3¢%119 TagMan primer wag probe sequence AU target sequence ¥1nNI1 4
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INHAVDI Sequence variation ﬁaﬁmuﬁ%ﬂ13@53%3%ﬁ’ﬂ"l’ﬁﬁﬁyqﬁmﬁﬁmﬁ'ﬂﬁﬁiu genus
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Tudauves N gene sequence dau conserved wea viral proteins fiuusnanthnued

1¥lumseonuun primer 2 TaonfSouiion sequence tilogauMlouIEZANNIANA1VDY

wa lu genotype 1 (rabies virus) 1 genotype 3 (mokola virus) ¥’ Hilesidudanumiion
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1.1 dszannsiedingui 118un RNA wes hiafadauduaziiioauosgiian
3| a o Y Ay Y £ Y @ awv
Whulsanvgivtihn ldnnanuann Gamsudeyaiugnisuanwanuide

Aount 1wt w. a1, 2541-2545 ° uaz laboratory fixed CV'S strain

@ Y

1.2 Uszmnnsdedenguin 2 1qun L&@ﬁumqmﬁmumimnmﬂ DFA iil§a1n
nsuadadluil w.e. 2548 - 2550

1.3 ﬂiwmiéfmshqﬂtcjuﬁ 318uA RNA fiafaainlusiaw (S871) hae (U71
tag U121) ﬁyw“ﬂaanz (U156) nsgsaunu (U563) Lﬁyﬁmum (U640)
voudfihei1d5ude vimlszmaniuaz el w.a. 2547 — 2549

2. Usz¥nIniedng

2.1 nauinu (case) fio iloauasgiunanauaiuaz RNA o4 fixed CVS strain
2.1.1 #0619 adued uaz RNA hafaudrvesgudlfians Isansauessuiu 74 dedn
tag CVS strain
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2.2 nquAdUAN (control)
U 1 zﬂy % 1 t:‘ td‘d % -
2.2.1 dregnnniieanesgrivlungui 1 1N sequence a3y primer tag probe

uaz 1MWauINA28737 real - time PCR a1 crossing point og52+319 20-23

i dilution 1:100

[

= dybljwa o Y

v 1 . 9 1 2’ o A 491 o 1A
2.2.2 998N negative control ]’lﬂLLﬂ mﬂauwsmuaﬁumquw”lmmsm TANHFUVUN

Q
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Mo NTUIUaudar RNA nanalal mﬂaumqumﬂﬂmqmwgu -710°C
AWNTENNNNADOY
adA o IS) Qv
4. I5AUUUNFTIVY
4.1 aenuu primer tag probe Tagly program "Primer Express"” vo3 ABI system
Tagdaudoyavoa rabies sequence #11A91n street strain 3nngqud 1
a [ o - o v W Il {
4.2 Usziuanuilu 1118 Tunsda primer t1ag probe ainde 4.1 hanlgiudegen 1a
nndsumelng
4.3 Swunnqu rabies virus vindledinilszmalne ” auanumilounionanaig
v W ) ] . Ay ¥ Y
woesanugnssuludwmis primer uaz probe 1ldande 4.1
4.4 vi1 condition Mg ey lunsi TagMan real - time one step RT- PCR
a 4 - % 1 1 { v o
4.5 Ainmziira real-time PCR lugiogungui 1 IaanlSeuisunuanymgaumilon
HazANNLANA1NYDY nucleotide Tudwriusues primer taz probe NUNAAONITIY

vo4 primer tag hybridization nu probe 8&19'35
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4.6 nadey sensitivity Tnel¥ synthesized RNA iifl dilution Tuszninnnududuaian Ta
5 8x10°cp/ul uazti tenfold dilution Fauist 810554 0.8 cp/pl 1150
4x10°cp/ reaction 4 4 cp/ reaction

4.7 naaou specificity Taold@nd1e RNA voe 1 $awiindu (CMV, HSV, VZV, EBV,
Enterovirus and Dengue virus) finrududy 1x10° cp/ul

4.8 Sns1z¥ina real-time PCR ludieganguil 2 fienSsuifiouiunavesnisnse
A1935 DFA

49 Finseiva real-time PCR ludediangui 3

Y

5. M3INTILHVeYD

5.1 lszannsadedangui LinfFeumesnurnamsnagdeunusiaiugnssyludmmug
primer uag probe

5.2 Uszmnsdiednengui 2 nlfeufeuransnageuniunan1ins19a1e35 DFA

5.3 szannsdodengui 3ulfeuneuranisnadeununied e luilszme lne

5.4 nfSouieusianugnssuves rabies virus inululszmea lnonazlszmenoutin
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1. e@nuu primer waz probe 1agl¥ program ""Primer Express' wes ABI system
Taedamuidoyaves rabies sequence filda1n street strain
iieeoni primer uag probe w24 region 1211 99 1300 ves pasture RV N gene
(GenBank accession no. M13215) & sequence ﬁaammuﬁqﬁy

forward primer (1129F 5’-CTGGCAGACGACGGAACC-3)
fluorescent probe (RB probe 5’-TCAATTCTGATGACGAGGATTACTTCTCCGG-3’)

reverse primers (1218R 5’-GGCTGTCTATACTCGAATCATG-3’)

2. Uszdivanundulf 1@l umsiia primer wag probe linaaeuiudeegiailaoindsymealne
A = - v 1 o Aav 1 Y 9
iiefinyn rabies sequence 239 mod1andlszmea Ineainsieaumsiteneuniin
Taen/Seuieuny primer uag probe Noanuuuieth Il lunmsasavitdedelulgnse
. 1 4 ~ 9 3 o
real-time PCR wu1 primer uag probe foonuuuamnsalsduaumulums
aa o o v 1 1 Y Y A a tig} o .
asanItanearednTuuaazngula 9 lavinwavinimesuainmsi real-time PCR
agarose gel electorphoresis ttaza1 crossing point (Cr)
3. Swunngu rabies virus andegamilszmalng ” mundsmiloursonansa
Vo esHanUgNIsuluaA WU primer waz probe
nnramsAny1 N gene sequence alignment ¥e4@29e14 rabies sequence 239 @19&19 12

o Y [ 4 - - ' o [
Uszinalne *ldamnsodanqu rabies virus awanumilounTouAna19v095Hd WUFNTTY

o 1 . < ' J 1 { o w v @ ll
Tudumia primer uag probe 1Al 8 nqu fie ngu 1 nquilidauamilounu (168 @od1s
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1119379 26 F19819) N 2 mju‘ﬁﬁﬁwﬁ’mumsinﬁ'ucluéimwm forward primer (25 @10819
1119399 22 §19819) Ngu 3 ﬂtjuﬁﬁéﬁmua@mﬁ’uﬁluﬁnmm probe (29 A198191UIWINTID
10 ¢10819) nqu 4 ﬂfjuﬁﬁéwﬁumamqﬁuiuﬁmmia reverse primer (7 §1961911110529 6
f19819) Nqu 5 ﬂa;uﬁﬁa"wﬁ’umﬁsﬁmﬁ’u“lummm forward primer uag probe (2 108191111
7379 2 A79813) N 6 ﬂfjuﬁﬁa"WTm‘uassiNﬁ’uiuﬁumm forward primer tiag reverse primer
(2 198191119399 2 FI9819) NN 7 ﬂfjuﬁﬁa"wﬁumﬁ@iwqﬁuiuﬁmwﬂq probe tag reverse
primer (6 111191329 6 A29879) 1AL NQY 8 ﬂtjuﬁﬁﬁwﬁuma@iwﬁuﬁqmm‘iummﬁa forward
primer, probe uaz reverse primer 2 @10g19fe laboratory fixed CVS strain uag Pasteur
virus strain (PV) 1hinase 1 feeede CVS uilulasaaeiusildludeficnsuas i
wuluilszmalne
4. Condition ﬁmmmuﬁlumﬁm TagMan real - time one step RT- PCR

Tagnaeeu condition a1y Qiagen kit azdAnuananuIdeneuntih >
i condition Az audai
Reverse transcription ‘ﬁ 50 °C 15 1@ 20 WA F1wu 1 391,
HotStar Tag DNA polymerase activation (1) 95 °C @unar 15 i Sl 391,
Denaturation ﬁ 95°C 11113810 319 $ I 45 90U,

. { I~/ a o
Annealing 71 60 °C 1J113@1 60 3117 31U 45 501,

. { I a o
Cooling #1 50 °C 1T117381 30 2119 11U 1 S0,
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5. M3AnIztika real-time PCR ludioeanguii 1
5% s A a . o o 1 ; o
ingilszaan iieilsziliugaininves primer uaz probelasti drgrutioauegiiv uaz

. - d! [ o QsJ‘ o ' 1% 1 1 1
laboratory fixed CVS strain saiJudmmulumsnaassniaviua 75 d10613 3aaglungudoy
1-7 S 74 @20619 tazeg lungueoe 8 $1uau 1 Ao deludredenguens 1-8 inoglu

genotype aeaiulunmstanqueodq ldnin sequence mismatches luduiiia primer way

{ ' or e, I
probe TunsaiuesCVS # probe liiamisnduny sequence vosadweithvine 1d wanmsnaass
{ Y-S R <
Alalvmaavdaonlumsnsnifiaie uded1elsnmuaynge ampliy 184910 primer  lagld

HaUInTUMINAADUAINIT gel electrophoresis
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CTEECAGACGACGGAACCETCAATTCTGATGACGAGEATTACTTCTCCGET GAGAC CAGEAGCCCT GAGGCTETCTATACTCGAATCATG ¢
CTEECAGACGACEEAACCETCAATTCTGAT GACGAGEATTACTTCTCCGET GAGAC GAGEAGCCCT GAGGCTETCTATACTCGAATCATG &
CTEGCAGACGACGGAACCETCAATTCTGAT GACGAGEATTACTTCTCCGET GAGAC GAGEAGCCCT GAGGCTGTCTATACTCGAATCATG &
CTEGCAGACGACGEAACCETCAATTCTRAT GACGAGEATTACTTCTCOGET BAGAC CAGRAGCCCT GAGGCTETCTATACTCGAATCATE &
CTEECAGACGACGGAACCETCAATTCTGAT GACGAGEATTACTTCTCCGET GAGAC GAGEAGCCCT GAGGCTETCTATACTCGAATCATG &
CTEECAGACGACGGAACCETCAATTCTGATGACGAGEATTACTTCTCCGET GAGAC CAGEAGCCCT GAGGCTETCTATACTCGAATCATG ¢
CTEECAGACGACGEAACCETCAATTCTGAT GACGAGEATTACTTCTCCGGET GAGAC GAGEAGCCCT GAGGCTETCTATACTCGAATCATG &
CTEGCAGACGACGGAACCETCAATTCTGAT GACGAGEATTACTTCTCCGET GAGAC GAGEAGCCCT GAGGCTGTCTATACTCGAATCATG &
CTEGCAGACGACEEAACCETCAATTCTRAT GACGAGEATTACTTCTCOGET BAGAC CAGRAGCCCT GAGGCTETCTATACTCGAATCATE &
CTEECAGACGACGGAACCETCAATTCTGAT GAC GAGEATTACTTCTCCGET GAGAC CAGEAGCCCTGAGGCTETCTATACTCGAATCATG &
CTEGCAGACGACGGAACCETCAATTCTGATGACGAGEATTACTPCTCCGET GAGAC CAGEAGCCCT CAGGCTGTCTATACTCGAATCATG @
CTEECAGACGACGEAACCETCAATTCTGAT GACGAGEATTACTTOTCCEGET GAGAC GAGEAGCCCT GAGGCTETCTATACTCGAATCATG &
CTEGCAGACGACGGAACCETCAATTCTGAT GACGAGEATTACTT CICCEET GAGAC GAGEAGCCCTGAGGCTGTCTATACTCGAATCATG &
CTEGCAGACGACEEAACCETCAATTOTGAT GACGAGEATTACTTCTCCGEET BASRAC CAGRAGCCCT GAGGCTETCTATACTCGAATCATE &
CTEGCAGACGACGGAACCETCAATTCTGATGACGAGEATTACTTCTCCGGET CAGAC GAGEAGCCCTGAGGCTGTCTATACTCGAATCATG &
CTEGCAGACGACGGAACCETCAATTCTGATGACGAGEATTACTTCTCCGET GAGAC CAGEAGCCCT CAGGCTGTCTATACTCGAATCATE ¢
CTEECAGACGACGGAACCETCAATTCTGAT GACGAGEATTACTTCT COGGT GAGAC CAGEAGCCCTGAGGCTETCTATACTCGAATCATG &
CTEECAGACGACGGAACCETCAATTCTGAT GACGAGEATTACTTCTCOGET GAGAC GAGEAGCCCTGAGGCTGTCTATACTCGAATCATG &
CTEGCAGACGACGEALCOETCAATTCTGAT FAC GAGRATTACTTCT COGET SARAC CAGRAGCCCT GAGGCTETCTATACTCGAATCATE &
CTEECAGACGACGGAACCETCAATTCTGAT GACGAGEATTACTTCTCCGGET GAGAC GAGEAGCCCTGAGGCTGTCTATACTCGAATCATG &
CTEGCAGACGACGGALCCETCAATTCTEATEACGAGEATTACTTCTCCGET BAGAC CAGEAGCCCT GAGGCTGTCTATACTCGAATCATG ¢
CTEECAGACGACGEAACCETCAATTOTGAT GACGAGEATTACTTCT COGGT GAGACGAGAGCCCTGAGGCTETCTATACTCGAATCATG &
CTEECAGACGACGGAACCGTCAATTCTEATGACGAGGATTACTTCTCCGET CAGAC GAGEAGCCCTGAGGCTGTCTATACTCGAATCATG &
CTEECAGACGACEEAACCETCAATTCTGAT GACGAGEATTACTTCTCOGGET GAGAC CAGSEAGCCCT GAGGCTETCTATACTCGAATCATG &
CTEGCAGACGACGGAACCETCAATTCTGAT GACGAGEATTACTTCTCCEGET GAGAC GAGGAGCCCTGAGGCTGTCTATACTCGAATCATG &
CTEECAGACGACGGAACCETCAATTCTEATCACGAGEATTACTTCTCOGET BAGAC CAGHAGCCCT CAGGCTETCTATACTCGAATCATG &
CTEECAGACGACEEAACCETCAATTCTEATGACGAGEATTACTTCTCCEGET GAGAC GAGEAGCCCT GAGGCTETCTATACTCGAATCATG &
CTEECAGACGACGGAACCETCAATTCTGAT GACGAGEATTACT TCT COGGT CAGAC GAGEAGCCCTGAGGCTGTCTATACTCGAATCATG &
CTEECAGACGACEEAACCETCAATTCTGAT GACGAGGATTACTTCTCOGET GAGAC GAGEAGCCCT GAGGCTETCTATACTCGAATCATG &
CTEECAGACGACGGAACCETCAATTCTGAT GALGAGEATTACTTCTCCEGET GARAC GAGAAGCCCTGAGGCTGTCTATACTCGAATCATG &
CTEECAGACGACGGAACCETCAATTCTCATGALGAGEATTACTTCT COGET BALAC CAGAAGCCCT CAGGCTETCTATACTCGAATCATG &
CTEECAGACGACGGAACCETCAATTOTGATEACGAGEATTACTTCTCCGET CAGAC CAGAAGCCCT GAGGCTETCTATACTCGAATCATG &
CTEECAGACGACGGAACCETCAATTCTGATGALGAGGATTACTTCT COGET CAAAC GAGEAGCCCTGAGGCTGTCTATACTCGAATCATG &
CTEECAGACGACEEAACCETCAATTCTGAT FADGAGGATTACTTCTCCGGET GAAACGAGEAGCCCT GAGGCTETCTATACTCGAATCATG &
CTEGCAGACGACGGAACCETCAATTCTGAT GACGAGEATTACTTCTCCGGET GALAC GAGEAGCCCTGAGGCTGTCTATACTCGAATCATG &
CTGECAGACGACEGAACCETCAATTCTGATGACGAGEATTACTTCTCOGET GALAC CAGEAGCCCT CAGGCTETCTATACTCGAATCATE &
CTEECAGACGACGEAACCETCAATTCTEAT GACGAGEATTACTTCT COEEAGAGAC CAGEAGCCCT GAGGCTETCTATACTCGAATCATG &
CTEECAGACGACGEAACCETCAATTCTGAT GACGAGGATTACTTCTCCGET CAGACAAGEAGCCCCGAGGCTGTCTATACTCGAATCATG &
CTEECAGACGACEEAACCETCAATTCTGAT GACGAGEATTACTTCTCCGET GAGACARGEAGCCCCGAGGCTETCTATACTCGAATCATG &
CTEECAGACGACGGAACCETCAATTCTGAT GACGAGEATTACTTCTCCGGET GAGACAAGEAGCCCCGAGGCTETCTATACTCGAATCATG &
CTEECAGACGACGGAACCETCAATTCTGATGACGAGEATTACTTCTCOGET GAGACALGEAGCCCCGAGGCTETCTATACTCGAATCATE &
CTEECAGACGACGGAACCETCAATTCTGAT GACGAGEATTACTTCTCCGGET GAGACAAGEAGCCCCGAGGCTETCTATACTCGAATCATG &
CTGGCAGACGACGGAACCETCAATTCTGATGACGAGEATTACTTCTCCGET GAGACAAGEAGCCCCGAGGCTETCTATACTCGAATCATG @
CTEECAGACGACGEAACCETCAATTOTGAT GACGAGEATTACTTCTCOGET GAGACAAGEAGCCCCGAGGCTETCTATACTCGAATCATG &
CTEGCAGACGACGGAACCETCAATTCTGAT GACGAGEATTACTTCTCCGGET GAGACAAGEAGCCCCGAGGCTGTCTATACTCGAATCATG &
CTEGCAGACGACGEAACCETCAATTCTEAT GARGAGEATTACTTCTCCGET BARACAAGEAGCCCCGAGGCTETCTATACTCGAATCATE &
CTEECAGACGACGGAACCETCAATTCTGAT GACGAGEATTACTTCTCCGET GAGACAAGEAGCCCCGAGGCTETCTATACTCGAATCATG &
CTGGCAGACGACGGAACCETCAATTCTGATGACGAGEATTACTTCTCCGET GAGACAAGEAGCCCCGAGGCTETCTATACTCGAATCATE @
CTEECAGACGACGEAACCETCAATTCTEATEACGAGEATTACT TCTCOGET GAGACAAGEAGCCCCGAGGCTETCTATACTCGAATCATG &
CTEECAGACGACGEAACCETCAATTCTGAT GACGAGEATTACTTCTCCGET GAGACAAGEFAGCCCCGAGGCTCTCTATACTCGAATCATG &
CTEECAGACGACEEAACCETCAATTCTRAT GACGAGEATTACTTCTCOGET BAGACAAGHRAGCCCT GAGGCTETCTATACTCGAATCATE &
CTEECAGACGACGGAACCETCAATTCTGAT GACGAGEATTACTTCTCCGET GAGACAAGEAGCCCT GAGGCTGTCTATACTCGAATCATG &
CTEGCAGACGACGGAACCETCAATTCTGATGACGAGEATTACTTCTCCGET GAGACAAGEAGCCCT GAGGCTGTCTATACTCGAATCATG ¢
CTEECAGACGACGEAACCETCAATTCTGAT GACGAGEATTACTTCTCCGET GAGACAAGEAGCCCTGAGGCTETCTATACTCGAATCATG &
CTEECAGACGACGGAACCETCAATTCTGAT GACGAGGATTACTTCTCCGET CAGACAAGEAGCCCTGAGGCTGTCTATACTCGAATCATG &

CTGGCAGACGACGGAACCGTCAATTCTGATGACGAGGATTACTTCTCCGGTGAGACGAGCCCTGAGGCTGTCTATACTCGAATCATG

Forward primer Probe Reverse primer

519 2 udas N gene sequence alignment vo4 rabies virus nqudos 1
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t CTGECAGACGACGEAACCETCAATTCTCATCACGAGGAT TACTTCTCCGET CAGACGAGEAGL CCT GAGECTGTCTATACTCGARTCATG ¢
CTGECAGACGACGGAACCETCAAT TCTGAT GACGAGGATTACTTCTCCGCT CAGACGAGGAGCCCTGAGGCTGTCTATACTCGAATCATG ¢
CTEECAGACGACGGAACCETCAAT TCTGAT GACGAGGATTACTTCTCC AT GAGACGAGGAGCCCTGAGGC T GTCTATACTCGAATCATG ¢
P CTGGECAGACGACGEAACCETCAATTCTEAT GACGAGGAT TACTTCTCCGGT CAGACGAGEAGL CCT GAGGCTGTCTATACTCGARTCATG
¢ CTGGCAGACGACGEAACCETCAATTCTCATGACGAGGAT TACTTCTCCGET CAGACGAGEAGL CCTGAGECTGTCTATACTCGAATCATG ¢
P CTGGECAGACGACGEAACCETCAATTCTCATGACGAGGAT TACTTCTCCGET CAGACGAGEAGL CCT GAGECTETCTATACTCGAATCATG
1 CTEGCAGACGACGEAACCETCAATTCTCAT GACGAGGAT TACTTCTCCGGT CAGACGAGEAGC CCT GAGGCTGTCTATACTCGAATCATG
CTGECAGACGACGEAACCETCAAT TCTGAT GACGAGGATTACTTCTCCGOT GAGACGAGGAGCCCTGAGGCTGTCTATACTCGAATCATG ¢
¢ CTGGCAGACGACGEAACCETCAATTCTCATGACGAGGAT TACTTCTCCGET CAGACGAGEAGL CCTGAGECTGTCTATACTCGAATCATG ¢
t CTGGECAGACGACGEAACCETCAATTCTCATGACGAGGAT TACTTCTCCGET CAGACGAGEAGL CCT GAGECTETCTATACTCGAATCATG
1 CTGGCAGACGACGEAACCETCAATTCTCAT GACGAGGAT TACTTCTCCGGT CAGACGAGEAGC CCT GAGGCTGTCTATACTCGAATCATG
1 CTGGCAGACGACGEAACCGTCAATTC TEAT GACGAGGAT TACT TCTCCGGT GAGACGAGEAGL CCT GAGGCTGTCTATACTCGAATCATG
CTGECAGACGACGEALCCETCAAT TCTEATGACGAGEATTACT TCTCCRCT GAGACGAGGAGCCCTGAGGCTGTCTATACTCGAATCATG
t CTGECAGACGACGEAACCETCAATTCTCATCACGAGGAT TACTTCTCCGET GAGACGAGEAGL CCT GAGECTGTCTATACTCGAATCATG ¢
t CTGGCAGACGACGEAACCGTCAATTCTGATGACGAGGATTACTTCTCCGET CAGACGAGGAGL CCT GAGECTGTCTATACTCGARTCATG
1 CTGGCAGACGACGEAACCET CAATTCTGAT GACGAGGAT TACT TCTCCGGT GAGAC GAGEAGL CCT GAGGCTETCTATACTCGAATCATG
1 CTGGECAGACGACGEAACCETCAATTETGATGACGAGGAT TACTTCTCCGGT GAGACGAGEAGC CCTGAGGCTGTCTATACTCGAATCATG
U CTGECAGACGACGLAACCGPCAATTCIGATCACGAGGAT TACTTCTCCGET CAGACGAGEAGL CCT GAGECTGTCTATACTCGAATCATG ¢
t CTGGCAGACGACGRAACCGT CAATTCTEAT GACGAGGAT TACTTCTCCGET CAGAC GAGGAGL CCT GAGGCTGTCTATACTCGAATCATG
1 CTGGCAGACGACGEAACCETCAATTCTGAT GACGAGGAT TACT TCTCCGGT GAGACGAGEAGL CCT GAGGCTGTCTATACTCGAATCATG
CTGECAGACGACGEAACCETCART TCTEATGACGAGEATTACTTCTCCGET GAGACGAGGAGCCCTGAGGCTGTCTATACTCGAATCATG
U CTGECAGACGACGEAACC GPCAAT T TGAT GACGAGGAT TACTTCTCCGET GAGACGAGEAGL CCT GAGECTGTCTATACTCGARTCATG ¢
P CTGECAGACGACGEAACCETCAATTCTGATCACGAGGAT TACTTCTCCEET CAGACGAGEAGL CCT GAGECTETCTATACTCGAATCATG
1 CTGGCAGACGACGEAACCETCAATTCTGAT GACGAGGAT TACT TCTCCGET CAGACGAGGAGC CCT GAGGCTGTCTATACTCGAATCATG
P CTGGECAGACGACGEAACCETCAATTCTGAT GACGAGGAT TACTTCTCCGET GAGACGAGEAGLCCT GAGGCTGTCTATACTCGARTCATG
¢ CTGGCAGACGACGEAACCETCAATTCTEATCACGAGGAT TACTTCTCCGETCAGACGAGEAGLCCTGAGECTGTCTATACTCGAATCATG ¢
CTEECAGACGACGEAACCET CAAT TCTGAT GACEAGGATTACT TCTCC AT GAGACGAGGAGCCCTGAGGCTGTCTATACTCGAATCATG
1 CTGGCAGACGACGEAACCETCAAT TETGATGACGAGGAT TACTTCTCC 6T GAGACGAGEAGC CCT GAGGCTGTCTATACTCGAATCATG
1 CTGGCAGACGACGEAACCETCAATTCTGAT GACGAGGAT TACTTCTCCGGT CAAACGAGEAGL CCT GAGGCTGTCTATACTCGAATCATG
U CTGGCAGACGACGEAACCETCAATTCTCATEACGAGGAT TACTTCTCCGGT CARACGAGEAGC CCTGAGECTETCTATACTCGAATCATG ¢
U CTGECAGACGACGLAACCETCAATTC TEAT GACGAGGAT TACTTCTCCEET CARACGAGEAGL CCT GAGECTGTCTATACTCGAATCATG ¢
1 CTGGCAGACGACGEAACCGTCAATTCTGATGACGAGGAT TACTTCTCCGET GARACCAGGAGL CCT GAGGCTGTCTATACTCGAATCATG
1 CTGGCAGACGACGRAACCETCAATTCTEATGACGAGGAT TACTTCTCCOGT SARACGAGGAGLCCT GAGGCTGTCTATACTCGAATCATG
t CTGGECAGACGACGEAACCETCAATTCTGAT GACGAGGAT TACT TCTCCEGT GALACGAGEAGLCCT GAGGCTGTCTATACTCGAATCATG
¢ CTGECAGACGACGEAACCETCAATTCTCAT GACGAGGAT TACT TCTCCEET CARACCAGEAGL CCT GAGECTGTCTATACTCGAATCATG ¢
t CTGGCAGACGACGEAACCGT CAATTCTCAT GACGAGGAT TACTTCTCCGGT CARACGAGGAGL CCT GAGECTGTCTATACTCGARTCATG
1 CTGGECAGACGACGEAACCETCAATTCTCATGACGAGGAT TACTTCTCCGGT CARACGAGEAGL CCT GAGGCTGTCTATACTCGAATCATG
P CTGGECAGACGACGEAACCETCAATTCTGATGACGAGGAT TACTTCTCCGGT CARACGAGEAGLCCT GAGECTGTCTATACTCGARTCATG
CTGECAGACGACGEALCCETCAAT TCTGAT GACGAGGATTACTTCTCCGETAAACGAGGAGCCCTGAGGCTGTCTATACTCGAATCATG ¢
CTEECAGACEACGEAACCETCAAT TCTEAT GACCAGGATTACTTCTCCGET cAAACGAGGAGCCCTGAGGCTGTCTATACTCGAATCATG ¢
1 CTGGCAGACGACGEAACCGTCAATTCTGAT GACGAGGAT TACTTCTCCGGT CARACGAGEAGLCCTFAGECTGTCTATACTCGAATCATG
P CTGGECAGACGACGEAACCETCAATTCTGAT GACGAGGAT TACTTCTCCOGT CARACGAGEAGL CCT GAGGCTGTCTATACTCGAATCATG
¢ CTGGCAGACGACGEAACCETCAATTCTEATCACGAGEATTACTTCTCCGET CARACGAGGAGC CCT GAGECTETCTATACTCGAATCATG ¢
P CTGGCAGACGACGEAACCETCAATTCTCAT CACGAGGAT TACT TCTCC T CARACCAGEAGECCT GAGECT GTCTATACTCGAATCATG
1 CTGGECAGACGACGEAACCGTCAATTCTGATGACGAGGAT TACT TCTCCGGT CARACGAGEAGLCCT GAGGCTGTCTATACTCGAATCATG
CTEECAGACGACGEAACCETCAAT TCTGAT GACGAGGATTACTTCTCCGROT GAGACGAGGAGCCCEGAGGCTGTCTATACTCGAATCATG ¢
U CTGGCAGACGACGEAACCETCAATTCTCATGACGAGGAT TACTTCTCCGET CAGACAAGEAGC CCCRAGECTETCTATACTCGAATCATG ¢
CTEECAGACGACGEALCCETCAAT TCTGAT GACGAGGATTACTTCTCCGET GAGACAAGGAGCCCCGAGGCTGTCTATACTCGAATCATG
t CTGGCAGACGACGEAACCGTCAATTCTGATGACGAGGAT TACTTCTCCGGT CAGACAAGEAGL CCCEAGECTETCTATACTCGARTCATG
1 CTGGECAGACGACGEAACCETCAATTCTGAT GACGAGGAT TACTTCTCCGGT CAGACAAGAAGL CCT GAGGCTGTCTATACTCGAATCATG

CTGGCAGACGACGGAACCGTCAATTCTGATGACGAGGATTACTTCTCCGGTGAGACGAGCCCTGAGGCTGTCTATACTCGAATCATG

Forward primer Probe Reverse primer
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CTEGCAGACGAC GGAACC GTCAATTC TGATGACGAGGATTACTTCTCCGGTGARAC GAGGAGC CCTGAGGC TGTCTATAC TCGLATCATG &
CTEGCAGACGAC GGAACC GTCAATTC TGATGACGAGGATTACTTCTCCGGTGARAC GAGGAGCCCTGAGGCTGTC TATAC TCGLAATCATG &
CTEGCAGACGAC GGAACC GTCAATTC TGATGACGAGGATTACTTCTCCGGTGARAC GAGGAGCCCTGAGGCTGTC TATAC TCGLAATCATG &
CTGGCAGAC GACGGAACCGTCALTTC TGATGACGAGGATTACTTCTCCGGTGALLCGAGGAGCCCTGAGGC TGTC TATACTCGAATCATG &
CTGGCAGAC GACGGAACCGTCALTTC TGATGACGAGGATTACTTCTCCGGTGALLCGAGGAGC CCTGAGGC TGTC TATACTCGAATCATG &
CTGGCAGAC GACGGAACCGTCALTTC TGATGACGAGGATTACTTCTCCGGTGALLCGAGGAGC CCTGAGGC TGTC TATACTCGAATCATG
CTGGCAGAC GACGGLACCGTCALTTC TGATGACGAGGATTACTTCTCCGGTGALLCGAGGAGCCCTGAGGC TGTCTATACTCGAATCATG @
CTEGCAGACGAC GGAACC GTCAATTC TGATGACGAGGATTACTTCTCCGGTGARAC GAGGAGCCCTGAGGCTGTC TATAC TCGLAATCATG &
CTEGCAGACGAC GGAACC GTCAATTC TGATGACGAGGATTACTTCTCCGGTGARAC GAGGAGCCCTGAGGCTGTC TATAC TCGLAATCATG &
CTGGCAGAC GACGGAACCGTCALTTC TGATGACGAGGATTACTTCTCCGGTGALLCGAGGAGCCCTGAGGC TGTC TATACTCGAATCATG &
CTGGCAGAC GACGGAACCGTCALTTC TGATGACGAGGATTACTTCTCCGGTGALLCGAGGAGC CCTGAGGC TGTC TATACTCGAATCATG &
CTGGCAGAC GACGGAACCGTCALTTC TGATGACGAGGATTACTTCTCCGGTGALLCGAGGAGC CCTGAGGC TGTC TATACTCGAATCATG
CTGGCAGAC GACGGLACCGTCALTTC TGATGACGAGGATTACTTCTCCGGTGALLCGAGGAGCCCTGAGGC TGTCTATACTCGAATCATG @
CTEGCAGACGACGGAACC GTCAATTC TGATGACGAGGATTACTTCTCCGGCGAGAC GAGGAGC CCTRAGGCTGTCTATAC TCGLATCATG &
CTEGCAGACGACGGAACC GTCAATTC TGATGACGAGGAT TAC TTC TCCGGTGAGAC GAGGAGCCCTGAGGCTGTCTATAC TCGLAATCATG &
CTEGCAGACGACGGAACC GTCAATTC TGATGACGAGGATTACT TETCCGGTGAGAC GAGGAGZ CCTGAGGCTGTCTATAC TCGAATCATG &
CTGGCAGAC GACGGAACCGTCALTTC TGATGACGAGGATTAC TTCTCCGETGAGLACGAGGAGCCCTGAGGC TGTC TATACTCGAATCATG &
CTGGCAGAC GACGGAACCGTCALTTC TGATGACGAGGATTAC TTCTCC GG TGAGLCGAGGAGCCCTGAGGC TGTC TATACTCGAATCATG &
CTGGCAGAC GACGGAACCGTCALTTC TGATGACGAGGATTACTTCTCC GG TGAGLCGAGGAGC CCTGAGGC TGTC TATACTCGAATCATG
CTGGCAGAC GACGGLACCGTCALTTC TGATGAC GAGGATTACTTCTCCGGTGAGLCGAGGAGCCCTGAGGC TGTCTATACTCGAATCATG @
CTEGCAGACGACGGAACC GTCAATTC TGATGACGAGGATTACTTCTCCGGTGAGAC GAGGAGC CCTGAGGCTGTCTATAC TCGAATCATG &
CTEGCAGACGAC GGAACCGTCAATTC TGATGACGAGGATTACTTCTCCGGTGAGACGAGGAGC CCTGAGGCTGTCTATAC TCGAATCATG &
CTEGCAGACGACGGAACC GTCALTTC TCATGACGAGGATTACTTCTCCGGTGAGAC GAGGAGCCCTGAGGCTGTCTATAC TCGAATCATG &
CTGGCAGAC GACGGAAC CGTCALTTCTGATGAC GAGGATTACTTCTCCGGTGAGLCGAGG AGCCCTGAGGC TGTC TATACTCGAATCATG &
CTGGCAGAC GRACGGAACCGTCALTTC TEATGACGAGGATTACTTCTCCGGTGAGLC GAGGAGC CCTGAGGC TGTC TATACTCGAATCATG &
CTGGCAGAC GACGGLACC GTCALTTETGATGACGAGGATTACTTCTCCGGTGAGLCGAGGAGCCCTGAGGC TGTCTATACTCGAATCATG @
CTEGCAGACGAC GGAACC GTCAATTC TEATGACGAGGATTACTTCTCCGGTGAGACGAGGAGC CCTGAGGCTGTCTATAC TCGLAATCATG &
CTEGCAGACGAC GGAACC GTCALTTCTGATGACGAGGATTACTTCTCCGGTGAGAC GAGGAGZCCTGAGGCTGTCTATAC TCGAATCATG &
CTEGCAGACGACGGAACC GTCALTTC TGATGACGAGGATTACTTCTCCGGTGAGACGAGGAGZ CCTGAGGCTGTCTATAC TCGAATCATG &
CTGGCAGAC GRACGGAACCGTCAATTC TGATGACGAGGATTACTTCTCCGGTGAGACGAGGAGCCCTGAGGC TGTC TATACTCGAATCATG @
CTGGCAGAC GACGGAACCGTCALTTCTGATGACGAGGATTACTTCTCCGGTGAGLCGAGGAGC CCTGAGGC TGTC TATACTCGAATCATG &
CTGGCAGAC GACGGLACC GTCALTTC TGATGACGAGGATTACTTCTCCGGTGAGLCGAGGAGC CCTGAGGC TGTC TATACTCGAATCATG
CTGGCAGAC GACGGLACCGTCALTTC TEATGACGAGGLATTACTTCTCCGGTGAGLCGAGGAGCCCTGAGGC TGTCTATACTCGAATCATG @
CTEGCAGACGACGGAACC GTCAATTC TGATGACGAGGATTACTTCTCCGGTGAGAC GAGGAGC CCTGAGGC TGTCTATAC TCGLATCATG &
CTEGCAGACGACGGAACC GTCALTTCTGATGACGAGGATTACT TCTCCGGTGAGACGAGGAGC CCTGAGGCTGTCTATAC TCGAATCATG &
CTEGCAGACGACGGAACC GTCAATTC TGATGACGAGGATTACTTCTCCGGTGAGAC GAGGAGCCCTGAGGCTGTCTATAC TCGLATCATG &
CTGGCAGAC GACGGAACCGTCALTTC TGATGACGAGGATTACTTCTCCGGTGAGACGAGGAGCCCTGAGGC TGTC TATACTCGAATCATG @
CTGGCAGAC GACGGAACCGTCALTTC TEATGACGAGGATTACTTCTCCGGTGAGACGAGGAGC CCTGAGGC TGTC TATACTCGAATCATG &
CTGGCAGAC GACGGLACCGTCALTTC TGATGACGAGGATTACTTCTCCGGTGAGLCGAGGAGC CCTGAGGC TGTC TATACTCGAATCATG
CTGGCAGAC GACGGLACCGTCALTTC TGATGACGAGGATTACTTCTCCGGTGAGLCGAGGAGCCCTGAGGC TGTCTATACTCGAATCATG @
CTEGCAGACGACGGAACC GTCAATTC TGATGACGAGGATTACTTCTCCGGTGAGAC GAGGAGC CCTEAGGCTGTCTATAC TCGLAATCATG &
CTEGCAGACGACGGAACC GTCAATTC TGATGACGAGGATTACTTCTCCGGTGAGAC GAGGAGI CCTGAGGCTGTCTATAC TCGAATCATG &
CTGGCAGACGAC GGAASC GTC AR TTC TGATGACGAGGATTACTTC TCCGGTEAGAC GAGGLGC CCTGAGGCTGTCTATAC TCGLATCATG &
CTGGCAGAC GRACGGLACCGTCALTTC TGATGACGAGGATTACTTCTCCGGTGAGLCGAGGAGE CCTGAGGC TGTC TATACTCGAATCATG @
CTGGCAGAC GRACGGLACCGTCALTTC TGATGACGAGGATTACTTCTCCGGTGAGLC GAGTAGCCCTGAGGC TGTC TATACTCGAATCATG
CTGGCAGAC GACGGLACCGTCALTTCTGATGACGAGGATTACTTCTCCGGTGAGLCGAGGAGCCCTGAGGC TGTCTATACTCGAATCATG @
CTEGCAGACGACGGAACC GTCAATTC TGATGACGAGGATTACTTCTCCGGTGAGAC GAGGAGC CCTEAGGC TGTCTATAC TCGLATCATG &
CTEGCAGACGAC GGAACC GTCAATTC TGATGACGAGGATTACTTCTCCGGTGAGAC GAGGAGZCCTGAGGCTGTCTATAC TCGLAATCATG &
CTEGCAGACGAC GGAACC GTCAATTC TGATGACGAGGATTACTTCTCCGGTGAGAC GAGGAGCCCTGAGGCTGTCTATAC TCGAATCATG &
CTGGCAGAC GACGGAACCGTCALTTC TGATGACGAGGATTACTTCTCCGGTGAGACGAGGAGCCCTGAGGC TGTC TATACTCGAATCATG &
CTGGCAGACGRCGGE A CGTCALTTC TGATGAC CAGCATTACTTCTCCGGTGAGAC G AGGAGC CC TGAGGC TGTC TATACTCGAATCATG &
CTGGCAGAC GACGGLACCGTCALTTC TGATGACGAGGATTACTTCTCCGGTGAGLCGAGGAGL CCTGAGGC TGTC TATACTCGAATCATG
CTGGCAGAC GACGGAACCGTCALTTC TGATGACGAGGATTACTTCTCOGGTGAGLCGAGGAGC CCTGAGGC TGTCTATACTCGAATCATG @
CTEGCAGACGACGGAACC GTCAATTC TGATGACGAGGATTACTTCTCCGGTGAGACGAGGAGC CCTGAGGCTGTC TATAC TCGLATCATG &
CTEGCAGACGAC GGAACC GTCAATTC TGATGACGAGGATTACTTCTCCGGTGAGAC GAGGAGC CCTGAGGC TGTCTATAC TCGAATCATG &
CTEGCAGACGAC GGAACCGTCAATTC TGATGACGAGGATTAC TTC TCCGGTGAGACGAGGAGI CCTGAGGCTGTCTATAC TCGAATCATG &
CTGGCAGAC GACGGAACCGTCALTTC TGATGAC GAGGATTACTTCTCCGGTGAGAC RAGGAGC CCTGAGGCTGTC TATACTCGAATCATG @
CTGGCAGA GRACGGAACCGTCALTTC TGATGACGAGGATTACTTCTCCGGTGAGLC A AGGAGC CCTGAGGC TGTC TATACTCGAATCATG &
CTGGCAGAC GACGGAACCGTCALTTC TGATGACGAGGATTACTTCTCCGGTGAGLC AAGGAGC CCTGAGGC TGTC TATACTCGAATCATG
CTGGCAGACGRACGGAACCGTCALTTC TGATGACGAGGATTACTTCTCCGGTGAGLC A AGGAGCCCCGAGGCTGTCTATACTCGAATCATG @

CTGGCAGACGACGGAACCGTCAATTCTGATGACGAGGATTACTTCTCCGGTGAGACGAGCCCTGAGGCTGTCTATACTCGAATCATG

Forward primer Probe Reverse primer
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M3 1 dedratipauesgivngudos 1 11m1a52992835 TagMan real-time PCR 26 @10619

Sample No. RNA (ug/ul) Cr value Results
86SPm 0.183 13.91 Positive
151SBdc 0.187 15.81 Positive
207 SSm 0.357 13.26 Positive
282 NRpc 0.206 13.93 Positive
283 NRpm 0.111 17.80 Positive
288 NRbl 0.146 21.78 Positive
294 CPm 0.065 15.58 Positive
295 CPksh3 0.056 20.96 Positive
303 KJtmk 0.120 13.00 Positive
304 NPbI 0.034 15.79 Positive
306 RBptr 0.041 14.03 Positive
307 RBptr 0.032 14.10 Positive
308 KJm 0.037 16.56 Positive
313 PBnyp 0.038 14.97 Positive
316 SMm 0.059 14.45 Positive
317 SBspn 0.016 16.97 Positive
318 KJtmk 0.028 15.96 Positive
319 PBm 0.053 14.03 Positive
332 SBm 0.061 15.43 Positive
408SKhy 0.051 13.09 Positive
511INTts 0.128 17.91 Positive
513PLM 0.098 13.23 Positive
603 KBIt 0.074 13.35 Positive
608 SRm 0.089 18.12 Positive
773 CMcp 0.066 12.75 Positive
774 NNm 0.136 13.52 Positive
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Sauwaamanuludmyiva forward primer

i 20 * 40 * &0 * 80 *

¢ CTGGCAGACGACGGEACCETCAATTCTGAT GACGAGGAT TACT TCTCCGGT GAGACAAGRAGCCCTRAGGCTGTCTATACT CEAATCATG
¢ CToECAGACGACEEEACCATCAATTCTGAT GACGAGEAT TACTTCT COGGT AGACAAGGAGCCCTEAGECTETCTATACT CRAATCATG
¢ CTGGCAGACGACGGEACCETCAATTCTGAT GACGAGGAT TACT TCTCCAGT GAGACAAGGAGCCCTRAGGCTGTCTATACTCRAATCATG
1 CTGGECAGACGACGGEACCETCAATTCTGAT GACGAGEAT TACT TCTCCAGT GAGACAAGGASCCCTRAGGCTGTCTATACT CRAATCATG
t CTeECAGACGACGEGACCTCAATTCTEAT CACGAGEAT TACTTCT COGGT CAGACAAGGAGCCCTEAGGCTETCTATACT COAATCATG ¢
CTEECAGACGACGEEACCETCAATTCTGAT GACGAGGAT TACT TCTCOGGET GAGACAAGGAGCCCTGAGGCT GTCTATACTCGAATCATG
1 CTGGECAGACGACGEEACCETCAATTCTGATGACGAGEATTACTTCTCCAGT GAGACAAGRASCCCTRAGGCTGTCTATACT CRAATCATG
! CTaECAGACGACGEGACCETCAATTCTEAT CACGAGEAT TAC TTCT COGGT CAGACAAGGAGCCCTEAGGCTETCTATACTCAATCATG ¢
¢ CTGGCAGACGACGGEACCETCAATTCT GATGACGAGGATTACTTCTCCGGT GAGACAAGRAGCCCTRAGGCTGTCTATACT CRAATCATG
1 CToECAGACRACEEGACCATCAAT TCTEAT GACGAGEAT TACTTCTCCaGT GAGACAAGGAGCCCTEAGECTETCTATACT CRAATCATG ¢
v CToECAGACGACGEGACC A TCAATTCTEAT CACGAGEAT TACTTCTCOGET GAGACAAGGAGCCCTEAGGCTETCTATACTCAATCATG
¢ CTGGCAGACGACGGEACCETCARTTCT GATGACGAGGAT TACT TCTCOGGTGAGACAAGGAGCCCTRAGGCTGTCTATACT CRAATCATG
1 CTaECAGACGACEEGACCATCAATTCTEATGACGAGEAT TACT TCT COGGT GAGACAAGGAGCCCTEAGECTETCTATACT CRAATCATG ¢
v CTeElAGACGACEEGACCGTCAATTC TG TCACGAGEAT TACT TCT COGET GAGACAAGGAGCCCTEAGGCTETCTATACTCAATCATG
¢ CTGGCAGACGACGGEACCETCALTTCT GATGACGAGGAT TACT TCTCCGGT GAGACAAGRAGCCCTRAGGCTGTCTATACT CRAATCATG
¢ CToECAGACGACGEGACCATCAATTCT GAT GALGAGEAT TACTTCT COGGT RAGACAAGGAGCCCTEAGECTETCTATACT CRAATCATG ¢
¢ CTGGCAGACGACGGEACCET CAATTCTGATGACGAGGAT TACT TCTCCAGT GAGACAAGGAGCCCTRAGGCTGTCTATACT CRAATCATG
1 CTGGECARACGACGEEACCAT CAATTCT GAT GACGAGEAT TACT TCTCCRGT GAGACAAGRASCCCTRAGGCTGTCTATACT CRAATCATG
v CTeECAGACGACGEGACCATCAATTCTEAT CACGAGEATTACTTCT COGET FAGACAAGGAGCCCTEAGGCTETCTATACTCGAATCATG
¢ CTGGCAGACGATGGEACCET CARTTCT GAT GACGAGGATTACT TCTCCGGT GAGACAAGRAGCCCTRAGGCTGTCTATACT CRAATCATG
1 CToECAGACGATGEAACCETCAAT TCTGAT GACGAGEAT TACT TCT COGGT GAGAC FAGGAGCCCTEAGEC TETCTATACT CRAATCATG ¢
t CToECAGACGATGEAACCGTCAATTCTEAT CACGAGEAT TACTTCT COGETCAGAC GAGGAGCCCTEAGGCTETCTATACTCAATCATG
¢ CTTGCAGACGACGGAACCATCARTTCTGATGACGAGEAT TACT TCTCCAGTGAGACGAGEAGCCCTRAGGCTGTCTATACT CEAATCATG
v AToECAGACGACGEAACCATCAATTCTEATGAC GAGEAT TACTTCT COGGT GAGACAAGGAGCCCOGAGGECTETCTATACT CRAATCATG ¢

CTGGCAGACGACGGAACCGTCAATTCTGATGACGAGGATTACTTCTCCGGTGAGACGAGCCCTGAGGCTGTCTATACTCGAATCATG

Forward primer Probe Reverse primer

517 5 uaas N gene sequence alignment 494 rabies virus ngueos 2
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M3 2 Mvgatipaussgiungudos 2 1wn1942075 TagMan real-time PCR 22 @20814

Sample No. RNA (ug/ul) Cy value Results Mismatches
23SPppd 0.090 15.43 Positive 12(T), 15(G)
HM65BK 0.122 15.77 Positive 15(G)
67 PTtyb 0.040 15.59 Positive 1(A)
89 PTtb 0.091 15.13 Positive 15(G)
95 NBtn 0.036 14.64 Positive 15(G)
112 PTtyb 0.058 15.79 Positive 15(G)
125 SSkth 0.070 13.15 Positive 15(G)
133 SSm 0.162 13.85 Positive 3(M)
157 PJsry 0.076 15.69 Positive 15(G)
176 SSktb 0.027 15.56 Positive 15(G)
187 SSm 0.017 15.89 Positive 15(G)
191 AYs 0.041 12.62 Positive 15(G)
215 NPncs 0.021 16.83 Positive 15(G)
228 NBtn 0.071 14.88 Positive 15(G)
232 NPsp 0.072 15.77 Positive 15(G)
237 NNm 0.027 16.29 Positive 12(T)
C267 BKbkn 0.031 13.49 Positive 15(G)
276 BKpv 0.050 14.83 Positive 12(T)
334 PJsry 0.026 15.28 Positive 15(G)
493 RNm 0.113 12.61 Positive 15(G)
495 RNm 0.222 13.56 Positive 15(G)
501 RNm 0.338 14.17 Positive 15(G)
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i CTGEGCAGACGACGEAACCETCAATTCTGACGACGAGGATTACTTCTCCGGTEAGAC AAGEAGCCCTGAGGCTGTCTATACT CRAATCATE
i CTGGCAGACGACGGAACCATCAATTCTGACGACGAGEATTACTTCTCCGOTEAGACAAGEAGCCCTGAGGCTGTCTATACT CRAATCATG
i CTGGCAGACGACGGAACCATCAATTCTGACGACGAGEATTACTTCTCCGOTEAGACAAGEAGCCCTGAGGCTGTCTATACT CRAATCATG
i CTGGCAGACGACGGAACCATCAATTCTGACGACGAGEATTACTTCTCCGOTEAGACAAGEAGCCCTGAGGCTGTCTATACT CRAATCATG
i CTGGCAGACGACGGAACCATCAATTCTGACGACGAGEATTACTTCTCCGOTEAGACAAGEAGCCCTGAGGCTGTCTATACT CRAATCATG
CTaGCAGACGACGGAACCATCARTTCTGACGACGAGRATTACTTCTCCAATGAGACAAGEAGCCCTGAGGCTGTCTATACT CRAATCATE ¢
v CTGRGCAGACGACGGAACCATCAATTCTGACGACGAGGATTACTTCTCCGGTEAGACAAGEAGCCCTGAGGCTGTCTATACT CRAATCATG
i CTGGCAGACGACGGAACCATCAATTCTACGACGAGGATTACTT CICCGGTEAGACAAGEAGCCCTGAGGCTGTCTATACT CRAATCATG
v CTGGCAGACGACGGAACCATCAATTCTGACGACGAGEAT TACTTICICC AT EAGAC AAGEAGCCCTGAGGCTGTCTATACT CRAATCATG ¢
i CTGGCAGACGACGGAACCATCAAT TCTGACGACGAGEATTACTTCTCOGETEAGACAAGEAGCCCTGAGGCTGTCTATACT CRAATCATG ¢
i CTGGCAGACGACGGAACCETCART TCTEACGACGAGGATTACTTICTCCGaTEAGACAAGEAGCCCTGAGGCTGTCTATACT CRAATCATG ¢
i CTGGCAGACGACGGAACCETCAATTCTGACGACGAGGAT TACTICTCOGhTEAGAC AAGEAGCCCTCAGGCTGTCTATACT CRAATCATG ¢
CTaGCAGACGACGEAACCATCALTICTGACEACGAGGAT TACTTCTCCOGTGAGAC AAGEAGCCCTGAGGCTGTCTATACT CRARTCATG ¢
i CTGGCAGACGACGGAACCETCAAT TCTEATCACGAGGATT ACTTCTCCAGTEAGAC AAGEAGCCCTGAGGCTGTCTATACT CRAATCATG ¢
i CTGGCAGACGACGGAACCGTICART TCTGATCACGAGGATTACTTCTCCAGTGAGAC AAGEAGCCCTGAGGCTGTCTATACT CRAATCATG ¢
CTaGCAGACGACGEAACCRTCARTTCTEATRACGAGGAT TACTTCTCCAGTGAGACAAGEAGCCCTGAGGCTGTCTATACT CRARTCATG ¢
CTaGCAGACGACGGAACCGICALT ICT GATGACGAGGAT TACTTCTCCAGTGAGACAAGEAGCCCTGAGGCTGTCTATACT CRARTCATG ¢
CTaGCAGACGACGGAACCATCART TCTGATRACGAGGAT TACTICTCCAGTGAGACAAGEAGCCCTGAGGCTGTCTATACT CRARTCATG ¢
CTaGCAGACGACGGAACCAICALT ICT GATGACGAGGATTACTTCTCCAGTGAGACAAGEAGCCCTGAGGCTGTCTATACT CRARTCATG ¢
CTaGCAGACGACGEAACCRTCARTTCTGATGACGAGGAT TACTICTCCAGTGAGACAAGEAGCCCTGAGGCTGTCTATACT CRARTCATG ¢
i CTGGCAGACGACGGAACCETCAATTCTGATGACGAGGATTACTTCTCCAGTGAGAC TAGEAGCCCTGAGGCTGTCTATACT CRAATCATG ¢
i CTGGCAGACGACGGAACCETCAAT TCTATGACGAGGAT TACTTCTCCAGTGAAACAAGEAGCCCTGAGGCTGTCTATACT CRAATCATG ¢
i CTGGCAGACGACGGAACCETCAATTCTGATGACGAGGATTACTTCTCCAGTGAAACAAGEAGCCCTGAGGCTGTCTATACT CRAATCATG ¢
CTaGCAGACGACGGAACCATCARTTCTGATGACGAGEAT TACTTCTCCAGTGARACAAGEAGCCCTGAGGCTGTCTATACT CRARTCATG ¢
CTaGCAGACGACGGALCCRTCARTTCTGATGACGAGGAT TACTTCTCCAGTGAAACAAGEAGCCCTGAGGCTGTCTATACT COARTCATG ¢
¢ CTGGCAGACGACGEAACCETCAATTCTGATGACGAGGATTATTTCTCCGETEAAACGAGEAGCCCTGAGGCTGTCTATACTCGAATCATG
¢ CTGGCAGACGACGGALCCETCAATTCTEATGACGAGEATTATTTCTCCGETEAAAC GAGEAGCCCTGAGGCTGTCTATACTCGAATCATG
¢ CTGGCAGACGACGEAACTETCAATTCTGATGECGAGEATTACTTCTCCGETEAAAC GAGEAGCCCTCAGGCTGTCTATACTCRAATCATG

CTGGCAGACGACGGAACCGTCAATTCTGATGACGAGGATTACTTCTCCGGTGAGACGAGCCCTGAGGCTGTCTATACTCGAATCATG

Forward primer Probe Reverse primer

519 6 uaas N gene sequence alignment vo3 rabies virus nquéos 3
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Sample No. RNA(ug/ul) Cr value Results Mismatches
296CPksb 0.073 14.96 Positive 11(C)
413 SKhy 0.235 22.11 Positive 13(G)
424 PN 0.033 15.25 Positive 30(A)
426 PN 0.090 21.45 Positive 30(A)
500 SNks 0.367 14.99 Positive 23(T)
690 NKsps 0.267 17.77 Positive 11(C)
691 NKbk 0.311 16.72 Positive 11(C)
695 LACck 0.121 19.58 Positive 23(T)
766 _cn4 0.110 14.75 Positive 11(C)
769 cn4 0.111 15.92 Positive 11(C)
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4. nguidisvuuasmaniuludnia reverse primer

Q

* 2l i 40 * 60 * 80 *

136CThlm @ CTGECAGACGACGGAACCGTCAATTCTGATGACGAGGATTACTTCTCCAETCAGACGAGGAGCCCTGAGECTETTTATACTCGAATCATS ¢
32410L ¢ CTGGCAGACGACGGRAACCGTCAATTCTGATGACGAGGATTACT TCT COGETGAGACGAGGAGCCCTGASGCTETTTATACT CGAATCATG
Z2CBRhm @ CTGGCAGACGACGGAACCETCAATTCTGATGACGAGGATTACTTCTOCGRTGAGACGAGGAGCICTGASGUTRTTTATACTCGALTCATS |
CIT1BKrtv @ CTGGCAGACGACGGAACCETCAATTCTGATGACGAGRATTACTTCTOCGRTGAGACAAGGAGCUCCGARACTRTCTATACTCGAATCATE |
CZTIBEkt ¢ CTGECAGACGACGEAACCETCAATTCTGATGACGAGRATTACTTCTCCAETFAGACAAGEAGCLCCRAAGCTETCTATACTCRAATCATS ¢
f23Php v CTGGCAGACGACGEAACCGTCAATTCTGATGACGAGGATTACT TCT COGETRAGACGAGGAGCCCTGAGGLCETCTATACT CRAATCATG
ZENPumt 1 CTGRCAGACGACGGAACCGTCAATTCTGATGACGAGGATTACTTCTCCAETAAGACGAGGAGCOCTAAGGCTETCTATACTGGAATCATS ¢

CTGGCAGACGACGGAACCGTCAATTCTGATGACGAGGATTACTTCTCCGGTGAGACGAGCCCTGAGGCTGTCTATACTCGAATCATG

Forward primer Probe Reverse primer

319 7 uaaa N gene sequence alignment 94 rabies virus ngudos 4

u

el
a0
50
Ell
Ell
50
50
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M3 4 Aed1utoauesguuNqudos 4 111952992875 TagMan real-time PCR 6 @10619

Sample No. RNA (ug/ul) Cr value Results Mismatches
22CBkhm 0.050 15.35 Positive 7(T)
26NPpmt 0.047 16.14 Positive 14(G)

62 SPbp 0.075 16.12 Positive 4(C)
S241CL 0.050 25.87 Positive 7(T)
C271BKrtv 0.205 17.09 Positive 2(A)
277 BKkt 0.096 18.10 Positive 1(A)

30
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U IS

5. nguindawuwamenuluswmiia forward primer uaz probe
* 20 * 40 * 4] * a0 *

538Pppd © CTGGCAGACGATGGAACCGTCAATTGTGATGACGAGEATTACTTCTOCGRTGAGACCACGAGCCCTGAGGUTGTCTATACTCGAATCATG |

156PTns : CTGGCAGACGACGGRACCETCAATTCTGATGACGAGRATTATTTCTCTGRTGAGACAAGGAGCCCCGAGGUTGTCTATACTCGAATCATG |

CTGGCAGACGACGGAACCGTCAATTCTGATGACGAGGATTACTTCTCCGGTGAGACGAGCCCTGAGGCTGTCTATACTCGAATCATG

Forward primer Probe Reverse primer

719 8 taaa N gene sequence alignment vo4 rabies virus ngugos 5

u

Ell]
90
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Y
M3 5 Mvdatipaussgiungudos 5 1ni19a2835 TagMan real-time PCR 2 @10619

Sample No. | RNA(ug/ul) Cr value Results Mismatches
forward primer probe

53SPppd 0.054 15.36 Positive 12(T),18(G) P7(G)

156PTns 0.051 18.35 Positive 15(G), 23(T),29(T)
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U

6. NaN

Q

=

Nudauwasanuludwmiis forward primer uag reverse primer

* 20 * 40 * é0 * 80 *

91PTns @ TTEGCAGACGACGGAACCETCAATTCTGATGACGAGEATTACTTCTCCGGETGAGACGAGGAGCCCTGAGGCTRTCTATACTAGALTCATS
B0TUDLs @ CTGGCAGACGATGEAACCGICAATTCTGATGACGAGGATTACTTCTCCRETCARALGAGEAGCCCTEAGEC TRTCTACACTCGAATCATG ¢

CTGGCAGACGACGGAACCGTCAATTCTGATGACGAGGATTACTTCTCCGGTGAGACGAGCCCTGAGGCTGTCTATACTCGAATCATG

Forward primer Probe Reverse primer

5191 9 waaa N gene sequence alignment o4 rabies virus nqugos 6

U

90
90
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Y
M3 6 A1 ANBIFUINGULY 6 111952992875 TagMan real-time PCR 2 #0819

Mismatches
Sample No. | RNA(ug/pl) | Cyvalue Results forward primer | reverse primer
91PTns 0.053 14.64 Positive 1(T) 14(A)
807UDts 0.058 14.56 Positive 12(T) 10(C)
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7. nguiiaauuamanuludrid probe uaz reverse primer

B06PNnm

8141Dm
804Ul
800Udm

QaN
=
)8
-
o

1 CTEECAGACEACGEALCCETCAATTCTEAT CATCAGGAT TACTTCTCCGET CARLC GAGEAGCCCTEAGECTGTCTACACT CEAATCAT &
1 CTEECAGACGACGEAAC COTCAATTCTGAT AT GAGGAT TACT TCTCCoET GAGAC GAGGAGCCCTGAGGL TGTCTACACT CEAAT CATG ¢
1 CTEECAGACGACGEAACCETCAATTCTGAT GATGAGGAT TACTTCTCCEET GAGACGAGGAGCCCTGAGGCTGTCTACACT CGAAT CATG ¢
T18LBty :
T19Naly

¥ 20 * a0 * &0 * a0 ¥
CTGGCAGACGACGGAACCGTCAATTCTGATGAT GAGGAT TACT TCTCCGGT GAGACGAGGAGCCCTGAGGCTGTCTACACTCGAATCATG «

CTEGCAGACGACGGALCCETTAATTCTGAT GACFAGGAT TACT TCTCCGRT GAGACGAGGAGCCCTGAGGCTGT TTATACTCRAATCATG «
CTGGCAGACGACGGAACCGTTAATTCTGAT GACGAGGAT TACTTCTCCGGT GAGACGAGGAGCCCTGAGGC TGT TTATACT CEAATCATG

CTGGCAGACGACGGAACCGTCAATTCTGATGACGAGGATTACTTCTCCGGTGAGACGAGCCCTGAGGCTGTCTATACTCGAATCATG

Forward primer Probe Reverse primer

waas N gene sequence alignment ¥o4 rabies virus ngudod 7

a0

Hl|

a0
a0
a0

Hl|
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Y
M3 7 Mvdatipaussgiungudos 71111n52942075 TagMan real-time PCR 6 A10819

Mismatches
Sample No. RNA(pg/ul) | Cyvalue Results probe | reverse primer
778LBtv 0.115 21.20 Positive 2(T) 7(T)
779NSly 0.024 17.93 Positive 2(T) 7(T)
800 Udm 0.017 15.93 Positive 14(T) 10(C)
804 UDm 0.026 15.52 Positive 14(T) 10(C)
806 PNnm 0.090 18.24 Positive 14(T) 10(C)
814 UDm 0.064 15.27 Positive 14(T) 10(C)
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8. nauiNduasnanuludmyivia forward primer, probe uaz reverse primer

® 20 * 40 * il * ill *
CVE @ CTGGCAGRTGACGGAACCGTCAACTCTGATGACGAGGACTATTTCTCTGRT GAMACCAGAAGT CCAGRAGCTGT CTATACTCGAATCALG & %0
By o CTGGCAGATGATGERAACTGT CAACTCTCACGACGAGGACTACTTCTCAGST GARACCAGARGTCCAEAAGCTGTTTATACTCGARTCATA ¢+ 90
CTGGCAGACGACGGAACCGTCAATTCTGATGACGAGGATTACTTCTCCGGTGAGACGAGCCCTGAGGCTGTCTATACTCGAATCATG

Forward primer

Probe Reverse primer

519 11 uana N gene sequence alignment a4 rabies virus nqugos 8
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Y
M3 8 Mvdatipaussgiungudos 8 111AT29A2075 TagMan real-time PCR 1 @10819

Sample | RNA (pg/ul) Results Mismatches
forward primer]  probe reverse primer
CVS 0.04 Negative 9(T) 5(C),20(C), 1(A)
23(T),29(T)
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Amplification Curves
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6. MINIIVIA sensitivity
Tagiileri standard rabies RNA(synthesized) finnundudu 8x10° cp/ul 1in tenfold

dilution @aua 8x10° 54 0.8 cp/pl 30 4x10° cp/ reaction 994 cp/ reaction 91niuih

9 v ]
standard aviua 7 dilution 1 real-time PCR ldwamsnaassdnisnei 9, 314 14 uaz 15

?1319 QUAAINANITATIVIA Sensitivity

Rabies RNA Tenfold Crossing Cal. copy Standard
synthesized(Conc) dilution Point

1. 4x10° cp/ reaction undiluted 17.54 3.71E6 4.00E6
2. 4x10° cp/ reaction 1:10 20.74 4.11E5 4.00E5
3. 4x10" cp/ reaction 1:10° 24.08 4.06E4 4.00E4
4. 4x10° cpl reaction 1:10° 27.36 4.15E3 4.00E3
5. 4x10° cp/ reaction 1:10° 30.56 4.51E2 4.00E2
6. 40 cp/ reaction 1:10° 34.23 3.52E1 4.00E1
7. 4 cpl reaction 1:10° 36.96 4.00E0 4.00E0
9. Neg - - - -

NamMIAATILH

nnm3snadeu Iaely standard rabies RNA(synthesized) wu1357130a1u 1 lums
a9 alsua haminu0.8 cp/pl w3e 4 cp/reaction 1aaIIINTATINILING rabies virus
A207% TagMan real-time one step RT-PCR finnu'laluminsae3ilasio rabies virus ftiaau
Wndudaa 0.8 cp/ul vi3e 4 cp/reaction Al uaztinay lgafisanenagldlumsiite
A [ a dy [ dy &y d‘ =} [ aov d' = - - - 56
gudumsaaie hianniteaussgriuiofouniunuiseimeiisieau (limit of detection 10

dilution) *°
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7. M3n33937 specificity
11a1e819 CMV, HSV, VZV, EBV, Enterovirus tag Dengue virus wnagey
o [ - ~ A Y aa o Y as -
ANUIUNIZAD primer wag probe Noonuuuie 1¥lun1sns19IHIRBA287F TagMan real-time

one step RT-PCR Tdnamsnaasadagiii 16

wamInsIadam specificity

INHANIINAABINUI primer  Liag probe foonuuuiinus iz rabies  virus
Wiy dmsudes CMV, HSV, VVZV, EBV, Enterovirus ta Dengue virus 1#inaanlu
MINTINIUING AAIIYANTIDIUING TagMan real-time one step RT-PCR i
AN uNzeo rabies virus TaelushldiAal§Asmdulhanquaug i ldiAa Tsnanessnau

(encephalitis)

Amplification Curves
k)
oz
IFH
0z
017

Iz

Flumnconc w (530 S40§

o J
nm —

F——— me—— -~ —m s

2 4 8 B W02 E RS T M R A R W AT e
Ciyches

517 16 nsmlaaamamsasandan. specificity @2875 Real - time PCR

is CMV
is HsV
Is vzv
is EBV
is Enterovirus
is Dengue virus
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8. Ins1zvina real-time PCR ludedangui 2

[

fagszavaionaaoulszd@ninimues primer uaz probe Tasmiasavitanelse

a v 9 v d A 9 o o 1 o 1 9

nnguvihluauosvesdaiaginiunisnsrnaie DFA Miszime Ing 120 @1e619 @619 14
v J Y] [} o (]

vinnsuedaisenined w.e. 2548-2550 Tasilianedaninmaniiie 20 @069 a1ald 10

A10819 MR IUERNREUNTIe 13 719819 1aE N1ANZIUDDN 77 AIDE1 FINANITATIINTINY

£y o v Aq Y 2 1 ~
NANI1IATIVAIY DFA Iﬂﬂﬂ?ﬂﬂ?ﬂﬂiﬁﬂﬁﬂ?ﬂlmgaﬂ 521049A1 Cr value ‘]J'iWﬂ;]iu@’]ﬁ’N‘V] 10-15



M3 10 m3asatane hianvgivihlunamiie 20 dedis
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Locate Sample No. Date Host species FAT result Crvalue
Northern | 3LPmt 12/08/05 Dog Negative Negative
Thailand | 6LPm 04/11/05 Cervine Negative Negative

8SUsn 11/11/05 Elephant Negative Negative
12 LPm 22/12/05 Cat Negative Negative
21CRp 22/02/05 Dog Negative Negative
221.LPAmM 06/03/06 Hamster Negative Negative
25 LPm 11/04/06 Guinea pig Negative Negative
28Pm 03/05/06 Cat Negative Negative
41CMcd 04/08/06 Rabbit Negative Negative
44CMm 14/09/06 Goat Negative Negative
46LPm 22/09/06 Cow Negative Negative
50MHms 15/11/05 Dog Positive 20.95
51 MHms 01/12/05 Dog Positive 20.56
52 MHsm 22/12/05 Dog Positive 22.26
53 MHsm 23/12/05 Dog Positive 29.91
54 MHms 23/01/06 Dog Positive 17.73
55CMog 29/01/06 Dog Positive 19.31
56 CMog 02/03/06 Dog Positive 19.23
57 CMog 01/06/06 Dog Positive 20.17
58 CMog 08/09/06 Dog Positive 20.09




M3 11 m3asaanane hianvgivihlumald 10 dedis
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Locate Sample No. Date Host species FAT result Crvalue
Southern | 1TRhy 21/08/06 Dog Negative Negative
Thailand | 2NTts 11/03/06 Dog Negative Negative

3STws 26/03/06 Dog Negative Negative
ANTcw 11/05/07 Dog Negative Negative
5PLpb 12/06/06 Dog Positive 17.96
6NTcp 17/08/06 Dog Positive 17.71
7PLm 07/09/06 Dog Positive 18.21
8NTrpb 24/08/06 Dog Positive 15.54
9PLm 18/01/07 Dog Positive 18.61
10 NTrpb 06/03/07 Dog Positive 17.23




M3 12 msasanane hianvgivihlumasg Juesniewnile 13 A0

46

Locate Sample No. Date Host species | FAT result Crvalue
Northeast INLns 21/05/07 Dog Negative Negative
Thailand 2 NLns 21/05/07 Dog Negative Negative

3 NLns 21/05/07 Dog Negative Negative
4 NLns 21/05/07 Dog Negative Negative
5LYtl 21/05/07 Dog Negative Negative
6KKp 17/05/07 Dog Negative Negative
7TKKksk 17/05/07 Dog Negative Negative
8KKwn 17/05/07 Dog Negative Negative
9KKwn 17/05/07 Dog Negative Negative
10KKppm 22/05/07 Dog Negative Negative
11KKnp 22/05/07 Dog Negative Negative
12KKubr 22/05/07 Dog Negative Negative
13KKubr 22/05/07 Dog Negative Negative




M3 13 m3asananane hianvgivihlumaag Jueen 77 e

47

Locate Sample No. Date Host species FAT result Crvalue
Easthern | INNm 12/01/07 Dog Positive 20.50
Thailand | 4CCbpk 18/01/07 Dog Positive 22.05
7RYm 26/01/07 Dog Positive 20.34
8CBsrc 30/01/07 Dog Positive 22.30
11CBpnnk 06/02/07 Dog Positive 23.68
16CBsh 06/03/07 Dog Positive 16.08
18CBpnnk 15/03/07 Dog Positive 17.86
21RYm 23/03/07 Cat Positive 22.58
23CBpnnk 26/03/50 Dog Positive 21.62
26RYm 16/02/06 Dog Positive 22.75
26CBsh 20/04/07 Dog Positive 23.49
27RYm 10/02/06 Dog Positive 21.45
27TRYm 03/05/07 Dog Positive 23.13
28RYm 16/05/07 Dog Positive 22.32
31CBbc 25/05/07 Dog Positive 21.97
32CBblIm 20/03/06 Dog Positive 25.00
33RYm 22/03/06 Dog Positive 21.21
34CBpnnk 23/03/06 Dog Positive 19.25
38RYm 25/04/06 Dog Positive 22.91
39SKapt 25/04/06 Dog Positive 24.24
42CBm 02/05/06 Dog Positive 18.85
46CBm 25/05/06 Dog Positive 22.94
52CBpnnk 24/08/06 Dog Positive 21.31
54CBpnnk 29/08/06 Cow Positive 21.67
55CBbc 04/09/06 Dog Positive 22.99
57CBkj 19/09/06 Dog Positive 22.45
58CBpt 21/09/06 Dog Positive 18.87
59CBkp 25/09/06 Dog Positive 19.02
60NNmM 29/09/06 Dog Positive 20.38




M3 14 m3asananane hianvgivihlunmaag Jueen (de)
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Locate Sample No. Date Host species FAT result Crvalue
Easthern | 62CBpnnk | 16/08/06 Cow Positive 19.93
Thailand 64NNm 20/08/06 Dog Positive 21.58

68CBsh 28/11/06 Dog Positive 20.62
69CBpnnk | 29/11/06 Dog Positive 19.28
72CBpnnk | 13/12/06 Dog Positive 19.16

74CBm 20/12/06 Dog Positive 22.31

2CBpt 12/01/07 Dog Negative Negative
3CBny 12/01/07 Dog Negative Negative
5CBsh 19/01/07 Dog Negative Negative
6CBsrc 22/01/07 Dog Negative Negative
9JBm 01/02/07 Dog Negative Negative
10NNm 02/02/07 Cat Negativ Negative
12CBsrc 09/02/07 Dog Negative Negative
13CBKj 12/02/07 Dog Negative Negative
14CBm 14/02/07 Dog Negative Negative
15CBpt 23/02/07 Dog Negative Negative
17CBsrc 12/03/07 Dog Negative Negative
19RYm 16/03/07 Dog Negative Negative
20PBm 20/03/07 Dog Negative Negative
22CBm 23/03/07 Cat Negative Negative
24CBm 28/03/07 Dog Negative Negative
25CBm 02/04/07 Dog Negative Negative
28CBblm 08/03/06 Dog Negative Negative
29CBsrc 11/03/06 Dog Negative Negative
29CBm 21/05/07 Dog Negative Negative
30CBsh 14/03/06 Dog Negative Negative
30CBm 23/05/07 Dog Negative Negative
31CBm 20/03/06 Cat Negative Negative
32CBpnnk | 27/05/07 Dog Negative Negative




M3 15 m3asananane hianvgivihlunmaag Jueen (de)

Locate Sample No. Date Host species FAT result Crvalue
Easthern | 35CCpy 03/04/06 Dog Negative Negative
Thailand | 36RYm 04/04/06 Dog Negative Negative
37CBm 07/06/06 Dog Negative Negative
40CBsh 02/05/06 Dog Negative Negative
41CBm 02/05/06 Cat Negative Negative
44CBsrc 19/05/06 Dog Negative Negative
45CChbpk 19/05/06 Dog Negative Negative
48CBblm 17/07/06 Dog Negative Negative
49RYm 24/07/06 Dog Negative Negative
50PBm 01/08/06 Cat Negative Negative
51CBpnnk 04/08/06 Dog Negative Negative
53CBsrc 28/08/06 Dog Negative Negative
56CBbb 08/09/06 Dog Negative Negative
6INNm 06/08/06 Dog Negative Negative
65SPm 25/08/06 Dog Negative Negative
67CBblm 02/11/06 Dog Negative Negative
70CCM 04/12/06 Dog Negative Negative
71CCM 12/12/06 Dog Negative Negative
73CBpnnk 13/12/06 Dog Negative Negative
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9. Snmzwa real-time PCR ludedhangudi 3

Taglszadifion sufsuanumiiounazanuuand1aves sequence fudaediely
Uszmelne naziitenadeutszaninmves primes ua probe lusedraaniszmsitoutiuy
1dnniedadihoianie Ihiaugivihonlszmmmimaz fuman 1aud RNA fafannmly
INHN (S871) ﬁymw (U71) (U121) ‘Eﬂﬁﬁnz (U156) ﬂizﬁmﬁlu (U563) uag Lf';aﬁum
(U640) voudihelull wa. 2547 — 2549 mavesmsufSeuiisunanumilounazuana 9o
sequence NnFIedamafiIMIsZ MmN (S871 region 1050-1513, U71 region 1051-
1513, U87 region 1050-1513, U121 region 1061-1513, U640 region 1043-1513) uag
Uszinanuya (U563 region 1045-1432) 11 alignment iy sequence vod Tasanbgiivihlu
Uszmelneninngu 1 uaz sequence vos primer ia probe fagudi 17 uag 18 waz mssii 16

uag 17
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o U WU A g £ )
driuaveshSanugivinlulszmans

* 20 * 47 * &0 * Bl *
Gi Al i CTGECAGACGACGGAACCATCAATTCTCAT GACGAGGAT TACTTCT CCGET GAGACAAGGAGCCCTGAGGCTRTCTATACTCGAATCATS
! i CTGECAGACGACGGAACCATCAATTCTCAT GACGAGGATTACTTCT CCGET GAGACAAGGAGCCCTGAGGCTETCTATACTCGAATCATS
g7 i CTGEGCAGACEACGEAACCATCAATTCTGAT GACGAGGAT TACT ICT COGRT GAGACRAGGAGCCCTRAGGCTGTCTATACT CRAATCATG

Thai_RB i CTGGCAGACEACGRAACCATCAAT TCT GAT GACGAGGAT TACT TCTCOGET GAGACGAGGAGCCCTRAGGCTGT CTATACT CRAATCATG
U640 v CTEGCAGACEACGEAACCATCAAT TCTGAT GACGAGGAT TACT TCTCOGRTGAGACAAGGAGCCCTRAGGCTETCTATACT CRAATCATG
NIl ¢ TTGGCAGACGACGGAACCGTCAATTCTGATGACGTAEATTACTTCTCCGETGAGACALGEAGCCCTEAGGCTETCTATACTCGAATCATE |

CTGGCAGACGACGGAACCGTCAATTCTGATGACGAGGATTACTTCTCCGGTGAGACGAGCCCTGAGGCTGTCTATACTCGAATCATG

Forward primer Probe Reverse primer

517 17 uaas N gene sequence alignment ¥e4 rabies virus Tuilszmanwinuneuny

U

street strain nndsznalng

a0
a0
Rl
Rl
Rl
Rl
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Sample No. | RNA(ug/pl)* | Crvalue | Results Mismatches
Forward primer Probe
U7l ND 23.98 | Positive 0 0
u87 ND 24.32 Positive 0 0
U640 ND 25.67 | Positive 0 0
S871 ND 27.68 | Positive 0 0
U121 ND 23.21 | Positive 1(T) 16(T)

Y 1 1 { [ Y
* G liisanenaziald
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o U VU A U 4 U
devaveshSaivgiivinlulszmaniymn

* 20 * 40 * il * 80 *
U363 1 CTGGCAGACGACGGAACCATCAATTCTGATGACGAGGATTACTTCTCCERTRAGACRAGGAGCCCTGAGGCTETCTATACTCRAATCATE ¢+ 90
Thai_RB ¢ CTGACAGACGACGGAACCETCAATTCTCATGACGAGGATTACTTCTCCGRTRAGACALGGAGCCCCGAGGC TETCTATACTCRAATCATE & 51

CTGGCAGACGACGGAACCGTCAATTCTGATGACGAGGATTACTTCTCCGGTGAGACGAGCCCTGAGGCTGTCTATACTCGAATCATG

Forward primer Probe Reverse primer

519 18 uaaa N gene sequence alignment va4 rabies virus luilszmanunas ey

u

street strain ﬁﬂﬂﬂizmﬁllﬂﬂ
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M3 17 Mvdrativauosgivanlszmaniuyniasiaaieds TagMan real-time PCR

Sample No.

RNA (ug/ul)*

Cy value

Results

U563

ND

25.05

Positive

[ 1 = ~ [V 2
* @10619 lmganonaziala

54
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Extracted RNA #1ld91nasaniszine uazd mismatch ludmwiia forward
A - A v (= 1 A a 9
av/vie reverse primer uag/vise probe wudlufinanenisiuydsuia DNA aae
U381 RT-PCR  $1u7uM M UIv09nI5LAA mismatch  wuegsz1i19 1-3 3a 1u 2
) 1 . A 1 3 1 - 09/’ o 1 9
@uvuaves primer vise probe 11wy luwy mismatch  Tuie 3 duns endulu
droe1a 1 5ariia CVS s vsveensdszma t® wula1n158 mismatch inadon1sduvoq
. 1 d‘ a 4 ld‘ o ] =1 o Y a
primer tag probe @eoion1siNa mismatch agndnana13ve probe vziinailning
false negative lauaz@awvudndiuiuvesnisiia mismatch aadszanininvesns

Y = :

£
el nser Tagnuouganana1933uuInn3n 4 galuma 3 region (forward primer,

probeuag reverse primer) sz 1% Ton1aiia weakly positive 3o false negative ’

910 Genetic data Tualszma’lne uaziouriuwudn mismatch MnuTdesdumua (1-2

9y
% o

) 1 @ I 1 ) @ 1 J 4 @ {
dwnu) aaiuildnatlu 11891 azansari Protocol dana1nil mldienisudunan
@ 1 § [ o a wva A
1a91nm5a599 DFA Tagmwiz luatedesnlinaay naziilumssuduinasgunesdfiansn
v v & ~d < .
l¥nsasa9aae DFA 13 auanuazal Tunsaiina DFA fluuanuag TagMan real-time PCR
{ I a 1 1 Y]
T¥naay luvaginanisnsie PCR product lriwartluuan ana product us biaunsansiaiala
Y [ v 9 1 ) ] .
A28 probe) aziilu Temadualunsauyii sequence  ludumiia probe 0199211910 rabies

variant Tvaif 1 loeaia
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feg1s extracted RNA 310 CVS lrimaavdasulunmisasinitianedieds TagMan

real-time one step RT-PCR ual¥inavinlumsnaaeualeds gel electrophoresis taaddnil
- a ‘é/ 5 - Q’J} A T o - 4‘ a

ms amplify NadunInMstuves primer s1i9doq e lilidynialu real-time PCR iipga1niia

- £ A a L4 ~ % o w d'o 1 1A -
probe mismatch N8I IZHNITITEIAIVOIAAVIVANA WK UIUDS probe WuI1N mismatch
= o ] A o v d’ qﬂll

09 4 @UHU AD MLKHUIN 5, 20, 23 wag 29 91nANY1I probe Naviva 31 1 91NMITNY
1 9

Yoyan1ins19ves CVS aana1 35n1said9 TagMan real-time one step RT-PCR fiwaiunaju
= 1 o A v Y AA = . A o '

lianuansalumsasiaiade Ihianygivihddanuwainvatouazil mismatch Adwms

. ~ 1A 9 Vo =
primer uag probe AnuluilszmeIne sgvia19ll wea. 2541-2545 ° ldviavua, T’
(sensitivity)lun15asav 4 cplreaction w5e 0.8 cp/pl, Hanudume (specificity)lumsasie
Y
hanuguvtmniuTaolife cross reaction Aungu lafaauesdniay (CMV, HSV, VZV,
. . < T 1A
EBV, Enterovirus uagz dengue virus) tazinusiaiia (rapidity) n1135 one step RT-PCR
A 9 ] A ana o 9 an -
1A lFszeznalumsnsin 3 511U HenT199UINBA282F TagMan real-time one step RT-

PCR 145zeznanl 42119 20 117 30 317

[ 4 [ @ @ 1 v .
ﬂ']iﬁﬂ‘]eﬂﬂ?ﬁﬂﬁ'lﬂwuﬁ"’llﬂﬂll'liﬁWBquﬂlﬁTiuﬁﬁﬂﬂTﬂﬁﬂJﬂﬂﬁ@ﬂﬁﬁTﬂ speuesiuﬂszmﬁ

Inesgranetl w.e. 2548 — 2550 wu primer mismatches tag probe mismatches ¥ipenii 4

o o

o 1 o 1 1 v A v 9 A I S = v W o
AMKHUI (1 LN UN) LLﬁﬂQ'J"IUl’JifTWHquﬂlUTVIWULﬂuﬁTﬂWHﬁ‘WN genotype 1agInUNUTIYgNUT
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MANKIN N MeeaTuilel¥nsaediadalaedt variant-specific TagMan PCRs.

Wariant Sample Diater State? Host Mismatches” Toahan resul®

s F R F T CASK NSK RAC SCSK
CASK 127 08/15/01 CA SK 0 0 0 0 2147 40.00 40.00 40,00
CASK 676 0210294 CA SK 1 0 1 2 3266 40.00 40.00 40.00
CASK ™ / CA SK 1 1 0 2 2234 40.00 40,00 40.00
CASK T3 CA SK 0 0 0 0 1803 40.00 40,00 40.00
CASK 2446 CA WD 0 1 0 1 2631 40.00 40.00 40,00
CASK 2516 CA SK 0 0 0 0 1765 40.00 40.00 40.00
CASK 2518 CA EX 0 1 0 1 2246 40.00 40,00 40.00
CASK 2521 CA SK 1 0 0 1 .56 40.00 40,00 40.00
CASK 3024 CA DG 0 0 0 0 2205 40.00 40.00 40.00
NCSK 2403 ™ DG 0 0 0 0 2231 19.33 40.00 40,00
NCSK 2572 KY DG 0 1 0 1 27.00 40.00 40.00 40.00
NCSK 2865 ™ FX 1 1 0 2 2208 40.00 40,00 40.00
NCSK 3602 OH DG 2 0 0 2 2544 2403 40,00 40.00
NCSK 3603 AR DG 0 1 1 2 2228 20.40 40.00 40,00
NCSK 3606 AR DG 1 1 n 2 2018 26.74 40.00 40.00
NCSK 3761 KY DG 0 0 1 1 25,50 28,70 40,00 40.00
NCSK 4341 MI SK 0 0 0 0 1814 17.41 40,00 40.00
NCSK 4363 KY SK 0 0 1 1 2691 16.23 3015 40.00
NCSK 4366 KY SK 0 0 ] 1] 1973 1304 40.00 40,00
NCSK 4367 KY SK 0 0 L 1 422 1847 40.00 40.00
NCSK 470 KY SK 0 0 0 0 2264 1845 40,00 40.00
NCSK 474 VA SK 0 1 0 1 17.11 40.00 40.00 40.00
NCSK 475 KY SK 0 1 1] 1 19.64 40.00 40.00 40,00
NCSK 3652 TX HR 0 0 ] 0 26,00 2419 40.00 40.00
RAC 408 FL X 0 0 1 1 40.00 40.00 1921 40.00
RAC s02 FL FY 0 0 1 i 40.00 40.00 19.94 40.00
RAC T y FL RC 1 1 1] 2 40.00 40.00 1052 40,00
RAC 2042 02/11/08 DE DG 0 0 0 0 40.00 40.00 2138 40,00
RAC 2088 0172808 AL DG 0 0 2 2 40.00 40.00 252 40.00
RAC 3285 / FL DG 0 1 0 1 40.00 40.00 2315 40.00
RAC 3480 WV FX 0 0 0 0 40.00 40.00 1626 40.00
RAC 3705 FL FX 0 0 0 0 40.00 40.00 20,88 40,00
RAC 3803 FIy DG 0 1 ] 1 40.00 40.00 1723 40.00
RAC 3876 EL EX 0 0 0 0 40.00 40,00 1552 40.00
RAC 3877 FL FX 0 0 0 0 40.00 0.4 1678 40.00
RAC 38R3 y MD BV 2 0 0 2 40.00 40.00 14.76 40,00
RAC 4085 12/17/98 AL HR 0 0 1 1 40.00 40.00 15 88 40,00
RAC 4108 02/09/99 AL RC 0 0 0 0 40,00 40.00 1527 40.00
RAC 4501 090999 VA SK 0 0 0 0 40.00 40.00 1533 40.00
SCSK 488 5/ AZ SK 3 1 0 4 40.00 40.00 40.00 40.00
SCSK T4 03/15/03 WM EX o 0 0 0 40.00 40.00 40.00 18.12
SCSK T05 03/11/93 NM CT 1 0 0 I 40.00 40.00 40.00 18.20
SCSK TH 000894 TX SE 3 3 ] 5 40.00 40.00 40,00 3755
SCSK T4 000894 TX SK 3 % 0 5 40.00 40.00 40,00 40.00
SCSK 751 12/30/01 TX SK 2 0 2 4 40.00 40.00 40.00 10.58
SCSK T2 TX SK 1 0 1 2 40.00 40.00 40.00 17.84
SCSK 012 OK BV & 2 1 (3 40,00 40.00 40.00 40.00
SCSK 977 MO SK 0 0 0 0 40.00 40.00 40,00 17.82
SCSK 1001 Ks SK 0 0 0 0 4000 3027 40.00 21.50
SCSK 1004 KS SK 0 0 1] 0 40,00 40.00 40.00 26,38
SCSK 1236 12/29/97 TX SK 1 1 0 2 40.00 40.00 40.00 .21
SCSK 1425 010301 co SK 1 1 1 3 40.00 40.00 40,00 26,93
SCSK 1426 010301 co SK 1 1 1 3 40.00 40.00 40,00 20,11
SCSK 1522 11/28/02 K5 DG 0 0 1 1 40.00 40.00 40.00 20.24
SCSK 2205 01/08/04 LA SK 0 0 1 1 40.00 40.00 40.00 16.81
SCSK 21 0210394 NE SK 1 1 2 4 40,00 40.00 40.00 28.00
SCSK 122 02/1394 NE SK 1 1 2 4 40.00 40.00 40,00 23.80
SCSK 2523 09,0804 TX SK 2 0 2 4 40.00 40.00 40.00 23.05
SCSK 2524 DOM0E/04 TX SK 2 1 2 5 40,00 40.00 40.00 28.04
SCSK M1 0128/98 AR CcT a o 0 a 40.00 40.00 40.00 18.25
SCSK 3604 01,20/08 AR CT 3 1 1 5 40.00 40.00 40,00 3773
SCSK 3607 0172998 AR T 0 0 0 0 40.00 40.00 40.00 16.24

@ Date of RMA extraction.

*State from which the sample was snbmitted 1o CDC. AL, Alabama; AR, Arkansas; AZ, Arizona; C A, Califoenia; CO, Coloradog DE, Delaware; FL, Florida; KS,
Kanzze; KY, Kentucky; LA, Louisiana; MD, Maryland; ML Michigan; MO, Missonsi; NE, Mebraska; NM, New Mexico; OFL, Ohic; OF, Okahoma; TN, Tennessee,

TX, Texas; VA, Wirginia; WV, West Virginia.

¢ Host species from which viros was eolated. BV, bovine; CT, car. DG, dog FXL fox; HE, horse; ML, mountain lion; RC, raccoon; SE, skunk, WD, wolf bybrid.

¥ The oumber of sequence mismatches between the target sequence and that of the TagMan primers and probe designaied as the phylogenetic variant. Mismaiches
are shown as those in the sequences of the fomward primess (F), reverse primess (R), and Taghan probes (F). The wotal number (T) of mismatches is also shown.

“ Samples were tested with all four sets of TaqMan primers and probe. Numbers are ©, values.
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Oy value® % Divergence”

Isolate Counntry of origin Host species Genotype

FamM HEX x5 GT1 GTS GTa
8 Finland Human fi 15.86 1.1 26.9 0
9 Germany Bat 5 15.73 19.8 0 1764
11 Germany Bat 5 13.04 19.8 0 17.4
19 Denmark Bat 5 16.46 19.8 0 1764
29 The Metherlands Bat i 12,12 153 26.9 0
3 The Metherlands Bat 5 14.12 19.8 0 1764
a2 The Metherlands Bat 5 13.62 19.8 0 176
33 The Metherlands Bat K] 15.67 198 0 176
a7 The Metherlands Bat 5 1205 19.8 0 1764
33 The Metherlands Bat 3 16.57 198 0 176
44 USA Bat 1 11.72 A6 18.9 12.0
47 USA Bat 1 16.19 74 2438 16.6
43 USA Bat 1 .67 112 2438 213
49 USA Bat 1 1085 72 18.9 213
56 USA Fox 1 7.39 73 257 12.0
57 USA Skunk 1 701 16 115 16.6
58 USA Skunk 1 1227 72 378 12.2
66 Poland Bat 5 15.08 19.8 0 17.4
63 Peru Dog 1 102 36 248 16.6
73 Belize Dog 1 8.05 A6 2438 12.0
100 Moroceo Unknown 1 2027 36 315 16.6
114 Chile Bat 1 15.36 74 18.9 12.0
144 Germany Bat 5 20.13 19.8 0 17.6
193 Pakistan Canine 1 0.25 A6 115 16.6
202 Turkey Canine if 0.72 1] 248 120
27 Migeria Canine 1 82 A6 2438 12.0
234 Russia Canine 1 13.55 0 2438 12.0
253 Russia Wolf 1 12.31 35 257 T8
264 Ukraine Bat 3 2478 153 26.9 0
266 France Bat 5 207 249 0 1764
303 Russia Raccoon dog 1 3240 0 2438 12.0
305 Georgia Dog 1 1027 1] 248 12.0
307 Georgia Cattle 1 815 0 2438 12.0
313 Germany Fox 1 0.08 1] 248 12.0
318 Germany Fomx i 25.89 a5 194 T8
338 China Cattle 1 0.58 36 4.8 12.0
41 China Dog 1 11.09 0 2438 12.0
342 China Cattle 1 11.27 36 4.8 12.0
345 Germany Bat 3 2385 19.8 0 176
340 Germany Bat 5 4T 19.8 0 174
350 Germany Bat 5 24.06 19.8 0 176
390 Botswana Tackal X 10.46 116 18.9 216
437 Estonia Raccoon dog 1 12.58 0 2438 12.0
447 Botswana Dog 1 9.8 A6 115 16.6
433 Botswana Genet 1 13.55 116 189 214
434 Botswana Cattle 1 12.62 116 18.9 216
408 5. Africa Cat - 825 36 248 16.6
519 Unknown Cattle 1 9.29 0 2438 12.0
504 Switzerland Bat ] 1022 153 26.9 0
621 Switzerland Bat [ 10,78 19.8 203 0
628 England Bat f 1275 153 26.9 0
634 Australia Bat 7 2409 115 334
T58 Tanzania Canine 1 10.06 1] 248 12
759 Tanzania Canine 1 2035 0 2438 12
820 Czech Republic Fox 1 1305 a7 10.9 12.5
Qa0 Estonia Raccoon dog 1 13.7 NA NA NA
1124 Turkey Fox 1 16.93 NA NA NA
1125 Turkey Fox 1 19.08 NA NA NA
1176 Yugoslavia Fox 1 13.92 NA NA NA
1177 Yugoslavia Fox 1 17.65 A6 315 16.6
1312 Poland Badger 1 13.79 0 2438 12.0
1333 Scotland Human f 13.05 19.8 26,9 K

@ For clarity, when no O value was recarded, this & indicated by the absence of a aumerical value fior that particular probe.

* The divergence was calculated by using the Clustal V component of the MegAlign muliiple alignment package (DNASTAR Inc. ). NA, sequence data are not

available for the probe binding region.
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GenBank Accession no. | Isolation number | Species Locality (district/province) Year
AY849022 5NBm Dog Mueang/Nonthaburi 2001
AY849023 26NPpmt Dog Phutthamonthon/Nakhon Pathom | 2001
AY849024 53SPppd Dog Phra Pradaeng/Samut Prakan 1999
AY849025 67PTtyb Dog Thanyaburi/Pathum Thani 1999
AY849026 80PTIIk Dog Lum Lukka/Pathum Thani 1999
AY849027 81NBtn Dog Sai Noi/Nonthaburi 2001
AY849028 99PTKI Dog Khlong Luang/Pathum Thani 1999
AY849029 79PTm Dog Mueang/Pathum Thani 1999
AY849030 125SSkth Dog Krathum Baen/Samut Sakhon 1999
AY849031 133SSm Dog Mueang/Samut Sakhon 1999
AY849032 176SSktb Dog Krathum Baen/Samut Sakhon 1999
AY849033 187SSm Dog Mueang/Samut Sakhon 1999
AY849034 207SSm Dog Mueang/Samut Sakhon 1999
AY849035 217SSm Dog Mueang/Samut Sakhon 1999
AY849036 218NBbk Dog Bang Kruai/Nonthaburi 2001
AY849037 222NBbbt Dog Bang Bua Thong/Nonthaburi 1999
AY849038 228NBtn Dog Sai Noi/Nonthaburi 1999
AY849039 304NPblI Dog Bang Len/Nakhon Pathom 2001
AY849040 315NPm Dog Mueang/Nakhon Pathom 2001
AY849041 324NPm Dog Mueang/Nakhon Pathom 2001
AY849042 91PTns Dog Nong Suea/Pathum Thani 1999
AY849043 95NBtn Dog Sai Noi/Nonthaburi 1999
AY849044 108PTIIk Dog Lum Lukka/Pathum Thani 1999
AY849045 112PTtyb Dog Thanyaburi/Pathum Thani 1999
AY849046 195NBby Dog Bang Yai/Nonthaburi 1999
AY849047 215NPncs Dog Nakhon Chaisi/Nakhon Pathom | 1999
AY849048 232NPsp Dog Sam Phran/Nakhon Pathom 1999
AY849049 235NBpk Dog Pak Kret/Nonthaburi 1999
AY849050 263NPm Dog Mueang/Nakhon Pathom 1999
AY849051 C267BKbkn Cat Bangkok Noi/Bangkok 2000
AY849052 C269PTm Cat Mueang/Pathum Thani 2000
AY849053 C271BKrtv Cat Ratchathewi/Bangkok 2001
AY849054 C274BKdd Cat Din Daeng/Bangkok 1999
AY 849055 C276BKpv Cat Prawet/Bangkok 1999
AY 849056 C277BKkt Cat Khlong Toei/Bangkok 1999
AY 849057 303KJtmk Dog Tha Maka/Kanchanaburi 2001
AY849058 308KIm Dog Mueang/Kanchanaburi 2001
AY849059 318KJtmk Dog Tha Maka/Kanchanaburi 2001
AY849060 326KJtm Dog ThaMuang/Kanchanaburi 2001
AY849061 333KIm Dog Mueang/Kanchanaburi 2001
AY849062 335KJpnt Dog Phanom Thuan/Kanchanaburi 2001
AY849063 89PTth Dog Thanyaburi/Pathum Thani 1999
AY849064 38/43 Dog Mueng/Chaiyaphum 2000
AY849065 39/43 Dog Mueng/Chaiyaphum 2000
AY849066 46/43 Dog Kaset Sombun/Chaiyaphum 2000
AY849067 23SPppd Dog Phra Pradaeng/Samut Prakan 2001
AY849068 33/43 Dog Phakdi Chumphon/Chaiyaphum | 2000
AY 849069 34/43 Dog Mueang/Chaiyaphum 2000
AY849070 19/43 Dog Phakdi Chumphon/Chaiyaphum | 2000
AY849071 51BKds Dog Dusit/Bangkok 1999
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GenBank Accession no. | Isolation number | Species Locality (district/province) Year
AY849072 62SPbp Dog Bang Phli/Samut Prakan 1999
AY849073 48BKpyt Dog Phaya Thai/Bangkok 2001
AY849074 HM65BK Human Huai Khwang/Bangkok 1998
AY849075 HM75BK Human Ratchathewi/Bangkok 1998
AY849076 HMB88BKjj Human Chatuchak/Bangkok 1999
AYB849077 HM208BKpv Human Prawet/Bangkok 2001
AY849078 404PLkcs Cattle Khao Chaison/Phatthalung 2002
AY849079 355UThk Dog Huai Khot/Uthai Thani 2001
AY849080 415PLtm Dog Mueang/Phatthalung 2002
AYB849081 294CPm Dog Mueang/Chaiyaphum 2002
AYB849082 295CPksb3 Dog Kaset Sombun/Chaiyaphum 2002
AY849083 351INSm Dog Mueang/Nakhon Sawan 2001
AY849084 353CNmnr Dog Manorom/Chai Nat 2001
AY849085 363NScs Dog Chumsaeng/Nakhon Sawan 2001
AYB849086 412SKsd Dog Sadao/Songkla 2002
AY849087 414SKm Dog Mueng/Songkla 2002
AY849088 361NSly Dog Lat Yao/Nakhon Sawan 2001
AY849089 376SHib Dog In Buri/Sing Buri 2001
AY849090 380UThr Dog Ban Rai/Uthai Thani 2001
AY849091 393LBm Dog Mueang/Lop Buri 2001
AY849092 384SHib Dog In Buri/Sing Buri 2001
AY849093 411INTht Dog Hua Sai/Nakhon Si Thammarat 2002
AY849094 374CNspy Dog Sapphaya/Chai Nat 2001
AY849095 362CNm Dog Mueang/Chai Nat 2001
AY849096 357UTm Dog Mueang/Uthai Thani 2001
AY849097 356UTth Dog Thap Than/Uthai Thani 2001
AY849098 381NSttk Dog Tha Tako/Nakhon Sawan 2001
AY849099 408SKhy Dog Yai/Songkla 2002
AY849100 332SBm Dog Mueang/Suphan Buri 2001
AY849101 354CNhk Dog Hankha/Chai Nat 2001
AY849102 425PN Dog Wang Thong/Phisanulok 2002
AY849103 389LBm Dog Mueang/Lop Buri 2001
AY849104 423PN Dog Bang Rakam/Phisanulok 2002
AYB849105 424PN Dog Bang Rakam/Phisanulok 2002
AY849106 413SKhy Cattle Yai/Songkla 2001
AY849107 358CNsbr Dog Sankhaburi/Chai Nat 2001
AY849108 317SBspn Dog Song Phi Nong/Suphan Buri 2001
AY849109 334PJsry Dog Sam Roi Yot/Prachuap Khiri Khan | 2001
AY849110 340SBspn Dog Song Phi Nong/Suphan Buri 2001
AYB849111 400SKm Dog Mueng/Songkla 2001
AYB849112 87BKsl Dog Suang Luang/Bangkok 2001
AYB849113 156PTns Dog Nong Suea/Pathum Thani 1999
AYB849114 182CChbnp Dog Bang Nam Priao/Chachoengsao 1999
AYB849115 349PBm Dog Mueang/Phetchaburi 2001
AYB849116 307RBptr Dog Photharam/Ratchaburi 2001
AYB849117 329PBm Dog Mueang/Phetchaburi 2001
AY849118 406STm Dog Mueang/Satun 2002
AYB849119 352NStk Dog Takhli/Nakhon Sawan 2001
AY849120 301RBm Dog Mueang/Ratchaburi 2001
AY849121 157PJsry Dog Sam Roi Yot/Prachuap Khiri Khan | 1999
AYB849122 237NYm Dog Mueang/Nakhon Nayok 1999
AY849123 270ATvsc Cat Wiset Chai Chan/Ang Thong 2001
AY849124 281INRm Dog Mueang/Nakhon Ratchasima 2001
AY849125 282NRpc Dog Pak Chong/Nakhon Ratchasima | 2001
AY849126 305RBbp Dog Ban Pong/Ratchaburi 2001
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GenBank Accession no. Isolation number | Species Locality (district/province) Year
AYB849127 306RBptr Dog Photharam/Ratchaburi 2001
AYB849128 191AYsn Dog Sena/Ayutthaya 1999
AY849129 151SBdc Dog Dan Chang/Suphan Buri 1999
AY849130 22CBkhm Dog Kaeng Hang Maeo/Chanthaburi | 2001
AY849131 162PCm Dog Mueang/Phichit 1999
AYB849132 319PBm Dog Mueang/Phetchaburi 2001
AYB849133 86SPm Dog Mueang/Samut Prakan 2001
AY849134 136CLbIlm Dog Bang Lamung/Chon Buri 1999
AYB849135 396YLm Dog Mueang/Yala 2001
AY849136 250AYht Dog Bang Sai/Ayutthaya 1999
AY849137 302RBpt Dog Pak Tho/Ratchaburi 2001
AYB849138 316SMm Dog Mueang/Samut Songkhram 2001
AY849139 426PN Dog Mueang/Phisanulok 2002
AY849140 296CPksh Dog Kaset Sombun/Chaiyaphum 2002
AY849141 313PBnyp Dog Nong Ya Plong/Phetchaburi 2001
AY849142 288NRblI Dog Ban Lueam/Nakhon Ratchasima | 2002
AY849143 505KBIt Dog Lham Thap/Krabi 2000
AY849144 507TRrd Dog Ratsada/Trang 2000
AYB849145 511NTts Dog Thung Song/Nakhon Si 2000

Thammarat
AY849146 515KBIt Dog Lam Thap/Krabi 2000
AY849147 524KBkn Dog Khao Phanom/Krabi 2000
AYB849148 559TRpl Cattle Palian/Trang 2000
AYB849149 578KBkt Dog Khong Thom/Krabi 2001
AY849150 584 TRkt Dog Kantang/Satun 2001
AY849151 603K BIt Dog Lam Thap/Krabi 2001
AY849152 595YIbns Dog Bangnang Sata/Yala 2001
AY849153 493RNmM Dog Mueang/Ranong 2000
AY849154 656PLppy. Dog Pa Phayom/Phatthalung 2002
AYB849155 676KSm squirrel Mueng/Kalasin 2002
AYB849156 513PLm Dog Mueang/Phatthalung 2000
AY849157 589YLm Dog Mueang/Yala 2001
AY849158 608SRm Dog Mueang/Satun 2001
AY849159 HMS152S Human Khunkhan/Si Sa Ket 2001
AY849160 599TRhy Dog Huai Yot/Trang 2001
AY849161 473BRpk Dog Pa Kham/Surin 2001
AYB849162 485BRpk Dog Pa Kham/Buri Ram 2002
AYB849163 510NTm Dog Mueang/Nakhon Si Thammarat | 2000
AYB849164 486UMhsp Dog Hua Taphan/Amnat Chareon 2002
AYB849165 487UMm Dog Mueang/Amnat Charoen 2002
AYB849166 501RNmM Dog Mueang/Nakhon-Si Thammarat | 2002
AYB849167 283NRpm Dog Phimai/Nakhon Ratchasima 2001
AYB849168 459KSm Dog Mueang/Kalasin 2002
AY849169 463SRsn Dog Sanom/Surin 2001
AY849170 464SRskp Dog Sikhoraphum/Surin 2001
AYB849171 465SRm Dog Mueang/Surin 2001
AYB849172 466SRrbr Dog Rattanaburi/Surin 2001
AYB849173 528NTrpb Dog Ron Phibun/Nakhon Si 2000
Thammarat
AYB849174 548NTIsk Dog Lan Saka/Nakhon Si Thammarat | 2000
AYB849175 289NRht Dog Phimai/Nakhon Ratchasima 2001
AYB849176 723KKm Dog Mueang/Khon Kaen 2001
AYB49177 481BRhr Dog Huai Rat/Buri Ram 2002
AY849178 494RNm Dog Mueang/Ranong 2000
AY849179 503SNws Dog Wiang Sa/Surat Thani 2002
AY849180 553STdkl Dog Khuan Ka Long/Satun 2000
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AY849181 666STm Cattle Mueang/Satun 2002
AY849182 458LAm Dog Mueang/RoiEt 2001
AY849183 500SNks Dog Khian Sa/Surat Thani 2002
AY849184 454LAm Dog Mueang/Roi Et 2001
AY849185 495RNmM Dog Mueang/Ranong 2001
AY849186 460LAmM Dog Mueang/Roi Et 2002
AY849187 488UMm Dog Mueang/Amnat Charoen 1998
AY849188 489SEkh Dog Khun Han/Si Sa Ket 2000
AY849189 472BRm Dog Mueang/Buri Ram 2001
AY849190 502SNch Dog Chai Buri/Surat Thani 2002
AY849191 499SNps Dog Phrasaeng/Surat Thani 2002
AY849192 HMS241CL Human Mueang/Chon Buri 2001
AY849193 694LAsp Dog Selaphum/Roi Et 2002
AY849194 690NKsps Dog So Phaisai/Nong Khai 2002
AY849195 689Umm Dog Mueang/Amnat Charoen 2001
AY849196 688Umm Dog Mueang/Amnat Charoen 2002
AY849197 691NKbk Dog Bueng Kan/Nong Khai 2002
AYB849198 695LACk Dog Chiang Khwan/Roi Et 2002
AY849199 698KSmM squirrel Mueang/Kalasin 2002
AY849200 700K Stkt Dog Tha Khantho/Kalasin 2003
AY849201 708YSm Dog Mueang/Yasothon 2000
AY849202 568YLrm Dog Raman/Yala 2000
AY849203 725MDm Dog Mueang/Mukdahan 2001
AY849204 726UBDbt Dog Buntharik/Ubol Ratchathani 2001
AY849205 738KKm Dog Mueang/Khon Kaen 2002
AY849206 742MDm Dog Mueang/Mukdahan 2002
AY849207 740MDdt Dog Don Tan/Mukdahan 2002
AY849208 711SLm Dog Mueang/Sakon Nakhon 2000
AY849209 709SEktr Dog Kantharalak/Si Sa Ket 2000
AY849210 678cBRm Cat Mueang/Buri Ram 2000
AY849211 728UBm Cattle Mueang/Ubol Ratchathani 2001
AY849212 685BRppc Dog Phlapphla Chai/Buri Ram 2002
AY849213 714YSm Dog Mueang/Yasothon 2001
AYB849214 715YSm Water Mueang/Yasothon 2001

buffalo
AY849215 718Y Slkk Dog Kham Khuean Kaeo/Yasothon | 2001
AY849216 705MDm Dog Mueang/Mukdahan 2000
AY849217 731UBvrc Dog Warin Chamrap/Ubol 2001
Ratchathani
AY849218 704KKcp Dog Chum Phae/Khon Kaen 2000
AY849219 703KKm Dog Mueang/Khon Kaen 2000
AY849220 732KSm Cattle Mueang/Kalasin 2001
AY849221 741YSm Dog Mueang/Yasothon 2002
AY 849222 744UBdud Dog Det Udom/Ubol Ratchathani | 2002
AYB849223 713KKcp Dog Chum Phae/Khon Kaen 2001
AY849224 717UBm Dog Mueang/Ubol Ratchathani 2001
AY849225 707LYm Dog Mueang/Loei 2000
AYB849226 131SPpsj Dog Phra Samut Chedi/Samut 1999
Prakan
AY849227 HMS223RY Human Klaeng/Rayong 2002
AY849228 T747PGtp Dog Thap Put/Phangnga 2003
AY849229 766PRm Dog Mueang/Phetchabun 2003
AY849230 769PRcd Dog Chon Daen/Phetchabun 2003
AY849231 773CMcp Dog Chai Prakan/Chiang Mai 2002
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AY 849232 T7TANNm Dog Mueang/Nan 2002
AY849233 775PYp Dog Pong/Phayao 2003
AY849234 T7T6NStk Dog Takhli/Nakhon Sawan 2002
AYB849235 795NScs Dog Chumsaeng/Nakhon Sawan 2003
AY849236 801SUsk Dog Sawakhalok/Sukhothai 2002
AYB849237 802KPIkb Dog Lan Krabue/Kamphaeng Phet | 2002
AY849238 811SUkrm Dog Khiri Mat/Sukhothai 2002
AYB849239 806PNnm Dog Noen Maprang/Phisanulok 2002
AY849240 814UDm Dog Mueang/Uttaradit 2002
AYB849241 807UDts Dog Thong Saen Khan/Uttaradit 2002
AYB849242 800Udm Dog Mueang/Uttaradit 2002
AYB849243 815PRIs Dog Lom Sak/Phetchabun 2002
AY849244 805PCbmn Dog Bang Mun Nak/Phichit 2002
AYB849245 780NSm Dog Mueang/Nakhon Sawan 2003
AY849246 762PRm Dog Mueang/Phetchabun 2003
AY849247 813PNbrk Dog Bang Rakam/Phisanulok 2002
AY849248 796PNbrk Dog Bang Rakam/Phisanulok 2003
AYB849249 816PRcd Dog Chon Daen/Phetchabun 2002
AY849250 778LBtv Dog Tha Wung/Lop Buri 2003
AYB849251 794SUssr Dog Si Samrong/Sukhothai 2003
AY849252 784SUm Dog Mueang/Sukhothai 2003
AY849253 785SUKKI Dog Kong Krailat/Sukhothai 2003
AYB849254 788SUsk Dog Sawankhalok/Sukhothai 2003
AYB849255 808SUssn Dog Si Satchanalai/Sukhothai 2002
AYB849256 793SUsn Dog Si Nakhon/Sukhothai 2003
AYB849257 777LBm Dog Mueang/Lop Buri 2003
AY849258 779NSly Dog Lat Yao/Nakhon Sawan 2003
AY849259 804UDm Dog Mueang/Uttaradit 2002
AYB849260 338PJm Dog Mueang/Prachuap Khiri Khan | 2001
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mawuIn 9 1HA3en TagMan real-time one step RT-PCR

Master mix ( Qiagen)

2 X master ( probe RT-PCR)
20uM 1129 F

20puM 1218 R

10uM probe

quantitec RT mix

H.O

template

total

Profile

RT 50 °C 20 min
Initial activation 95 °C 15 min
Denaturation 95°C 0 sec
Annealing/Extension 60 °C 60 sec —~
Cooling 40°C 30 sec

1x

10 pL
luL
luL
0.4 pL
0.2 puL
2.4 uL
SuL
20 pL

1 cycle
1 cycle

45 cycle
1 cycle
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