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During 2001-2005, many outbreaks of hepatitis A virus (HAV) infection have occurred in
Thailand. We studied the HAV genotypes, performed phylogenetic analysis on various HAV isolates
obtained from the different outbreaks during 2001-2005 in Thailand and finally, examined the entire
genome of one selected HAV isolate. Serum samples obtained from four epidemic provinces in
Thailand including Suphanburi (N=83), Songkhla (N=80), Chiangrai (N=61) and Lampang (N=59)
were tested for anti-HAV IgM by ELISA. Anti-HAV IgM was detected in 40 (48.19%), 38 (47.5%),
25 (40.98%) and 32 (54.24%) samples from Suphanburi, Songkhla, Chiangrai and Lampang,
respectively. HAV-RNA was reverse transcribed and amplified by nested PCR focused on the VP1-2A
region. The VP1-2A region of all HAV-RNA positive samples was subjected to nucleotide
sequencing. Molecular characterization and phylogenetic analysis revealed that all isolates from these
outbreaks clustered in subgenotype IA and hence, are closely related to isolates previously investigated
in Thailand. One sample from Lampang (LP014) was selected for entire genome sequencing.
Resulting genome comparison and phylogenetic analysis showed that LPO14 also clusterd in

subgenotype 1A. The presence of a single sub-genotype indicates that subgenotype 1A has been the

one predominantly circulating strain in Thailand.
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- WHIAGWITNYT 83, A998
Tugrantmsszinalulszme negludl w.er. 2548

(2 %

- IMANTO5 1Y 79 20614

- rIaan1g 59 M20814

- PHIATIUA 79 220819
Y Y

FAINNIAU 300 A20819

< % 1 A Aa dy v v W A ¥ qgj
i]'lﬂﬂ'liLﬂ‘]JGI’JfJEJ'I\'iL'ﬁ'E]Wﬂ'Iﬂ‘lJi%GH'IﬂiT]ﬁﬂlﬂf@ulﬂiﬁﬁﬂﬂﬂlﬁﬂ L'E]‘I/]Ul@'I/NWlIﬂ
% 1 A Ay v y < A A g N Ao z o v A @ ' A v
9’]’J'E'Jfl'lx‘llﬁﬁlﬂﬂhlﬂh'lﬂggfﬁjuLlﬂﬂmﬂlﬁ@ﬂl‘W@LﬂUL@'ﬂmf’f']u“]ﬁlli]’lﬂuuVlWﬂTiﬂﬂ!aﬂﬂ@]'Jﬂﬂ’lﬁ"]ﬁiJ
9/4' Y 1 a = dy v v v l ast .
mwwgﬂwwamﬂm HOUALDAVDUTD NTHAUSNIAY 1B (anti-HAV IgM) Tae75 Enzyme-linked
. y A .
immunosorbent assay (ELISA)I@] 8141A399 Automated ELISA (Axzym, Abbott laboratories, North
Chicago, IL) WU
=5 (% [ ~ Y 1 a =) dy % LY v
- “])"illﬂ'lﬂ*ﬂ\iﬂ')ﬂ?ﬁ'\lﬁimuﬁ Glfl"iWﬂU?ﬂﬁ@LL@UﬂU@ﬂ%ﬂ\‘ll‘]ﬂ@q?ﬁﬁ AuDNLe Y
10 (anti-HAV IgM) 40 #1981
=54 (% [ = Y 1 a = dy 2 Ly %
- SFINIIMNITINIAUTINTY Glfl"iWaﬂﬂﬂﬁﬂllﬂuﬁﬂﬂﬂﬂl@\u%@qﬂﬁﬁﬂﬂ@ﬂlﬁ‘U 3]
(anti-HAV IgM) 25 @20614
=5 (% [ o Y 1 a =) da' 2 U %
- “])"illﬂWﬂﬂ\iW'Jﬂa'lﬂN Gh’iWﬁ‘U'Jﬂﬁ@LL@N@U@WGU’ENL"F@hl')'ifff@]‘ﬂf]ﬂlﬁﬂ 53]
(anti-HAV IgM) 32 71981

Y
- FSunndaniamavar 1ravlnaseufUoAUDUYe INTadUS NI 10
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(anti-HAV IgM) 38 Q10814
3 o w L] Ao Aq Y J a = dy v v w o
nniwihdmeddsunlinauinaeteuduefveuse ladusney 1o w1

Y a

= ' - o 2 o P 3 A o, A qu
NITANEI ﬁfluﬁ')@Eﬂ\?“lﬁﬂ‘ﬂﬂ’ia’f]%$ﬂ1ﬂ15lﬂﬂﬁﬂy113ﬂﬁll%llm3ﬂqmﬂﬂw'70 C LW’E—)GlGD'Gluﬂ'ﬁ

U U

AnE1ouae

MstAuAIBeg

d' A w d' a v
insesienaz Iaailylumsdde

1 1n3oaile

| Pipet tip: 10 [L1,200 LA L1ag 1,000 LU (Elkay, Ireland)

1.2 Microcentrifuge tube: 0.2 ml, 0.5 ml, 1.5 ml (AxyGEN, USA)

1.3 Polypropylene conical tube:15 ml 448& 50 ml (Elkay, Ireland)

1.4 Beaker: 50 ml, 100 ml, 200 ml, 500ml, 1000 ml (Pyrex ,USA)

1.5 Flask: 250 ml, 500 ml, 1000ml (Pyrex,USA)

1.6 Reagent bottle: 100 ml, 250 ml, 500 ml, 1000 ml (Duran,USA)

1.7 Cylinder: 25 ml, 50 ml, 100 ml, 250 ml, 500 ml, 1,000 ml
(Pyrex, USA)

1.8 Pipette rack (Eppendorf, Germany)

1.9 Thermometer (Precision, Germany)

1.10  Parafilm (American Nation Can,USA)

1.11 .. Plastic wrap

1.12°  Stirring-magnetic bar

1.13 sequence ABI310 kit (Perkin-Elmer, USA)

1.14  Combs (Bio-RAD, Hercules, California)

1.15 Electrophoresis chamber set (Bio-RAD, USA)

2. gnsal

2.1 Automatic adjustable micropipette: P2 (0.1-2 L), P10

(0.5-10 LLD), P20 (5-20 JAL), P100 (20-100 LA, P1000

(100-1,000 A1) (Eppendorf, Germany)



2.2
23
24
2.5
2.6
2.7
2.8
2.9
2.10
2.11
2.8
2.13
2.14
2.15
2.16
2.17

2.18
2.19
2.20

asndinilumsise
1asaiin
1.1
12
1.3
1.4
1.5

Vortex mixer (Scientific industry, USA)

Stirring hot plate (Bamstead/Thermolyne, USA)
Centrifuge (Beckman GS-6R, USA)

Refrigerate microcentrifuge (Universal 16R Hettich, USA)
Microcentrifuge 0.2 ml (Axygen, USA)
Microcentrifuge 1.5 ml (Elkay, USA)

Eppendorf Mastercycler personal (Hamburg, Germany)
Power supply model 250 (Giboco BRL, USA)
Multi-block heater (Lab-Line Instrument Inc., USA)
Gel Doc 1000 (Bio-RAD, USA)

Mitsubishi Video copy processor (Bio-RAD, USA)
Thermal paper (Bio-RAD, USA)

Refrigerator 4°C (Misubishi, Japan)

Freezer-20°C (Sanyo, Japan)

Freezer—70°C (Forma Scientific, USA)

Water Purification equipment (Water pro Ps, USA)

™

ABIPRISM 310 Genetic (Perkin-Elmer, USA)
Autoclave (Hydroclave MC10 Harvey, USA)

Balance (PB1502 Mettler Toledo, Switzerland)

Agarose molecular grade (Promega, USA)
Diethyl pyrocarbonate (Sigma, Singapore)
Ethidium bromide (Sigma, Singapore)
Sucrose (USB, Hongkong)

100 base pair DNA ladder (Biolab, USA)

2. 015U A NS UMIANA RNA (RNA EXTRACTION)

2.1

Isoamyl alcohol (Sigma, Singapore)

18



19

2.2 Guadinine thiocyanate
2.3 Absolute ethanol (Sigma, Singapore)
2.4 Glycogen (USB, Ohio)
2.5 Isopropanal (Sigma, Singapore)
2.6 Sodium acetate (Sigma, Singapore)
2.7 Phenol (Pierce, USA)
2.8 Chloroform (Sigma, Singapore)
3.3 d 115U PCR
3.1 Eppendorf Mastermix (2.5x) (Eppendorf, Hamburg, Germany)
4. ansifdmsumsiwanan PCR Tdusant
4.1 PERFECT Gel Cleanup (Eppendorf, Hamburg, Germany )
4.2 Isopropanal (Sigma, Singapore )
5. 815N NI UNINIDNA Sequencing
5.1 BigDye terminator v.3.1 cycle sequencing RR-100 (Perkin-Elmer)
5.2 BigDye terminator v.3.1 cycle 5x buffer (Perkin-Elmer, USA)

5.3 Template suspension reagent (TSR) (Perkin-Elmer, USA)

ad o A a v
IFNMIAUUUNTIVE

#2873 PCR

Positive control

ladeanandsudiheuazasranuasiugnisuves hiadusniay o

Negative control

Y 9
v A

TumsAnuIASail Ao Distilled water NNUTWIATMIAU DNA NlFlunsnaass

@ A v A v ] A o =2 v A @ 1 A o 9
ﬂﬁ\ﬁ]’lﬂ'ﬂlﬁ’lﬂﬂlﬁ@ﬂ@l')@f]’l\i‘ﬂi]gu'lll'lﬁﬂﬂ'liﬂﬂﬂﬂlﬁ'ﬂﬂ@l')@fl’l\?clﬁlllﬂw'wz\iﬂ

9
Tnavinaoueuauvoude Sadudnal 1 (anti-HAV IgM) 1ag95  Enzyme-Linked
g y

< o [ 03.1’ o §
Immunosorbent Assay (ELISA) 1&2 nazshimsana RNA Iaglivunaudaunummniuansld



HAUMNHEAIVHADUMSANA RNA

U lﬂ‘
IUN 1

Tef serum 100 LU ndatash

v

A3 Guadinine thiocyanate mix (GTC+2 ME) 500|Ll/Tube

(GTC 9000 LU a2 ME 70 1)

A 4

ol a = 9 o a ~
Mix mvert H1H 15 IUIN umm”lﬂ Vortex HI1UH 15 IUTMN

v

1A% 2M NaOAC 50 |1

Phenol 500 LLI ttag CHCI, :TAA (49:1) 100 LLI

v

Mix invert 111 10 3110

Y

a

[ qs.l’ ) o3 A [e) =
Wa\ﬁ]'lﬂuuu'lhlﬂllﬁlﬂlsll\‘iﬂ@.m?iﬂu =20 " c HIU 15 UM

|

vl centrifuge 13,500 rpm WU 25 W

|

(@383 tubelyii @ 1.5 ml ld Glycogen 4 LU

A 4

A H
aadrulaguuuulaly wbe lnineson 13

'

A Isopropanol 600 [L1

A 4

.. a & Y o P L. a 0
Mix invert 411 15 31717 udani lusds overnight 1-20




iy Centrifuge 13,500 rpm UIU 25 N

|

mauasazalwesn Wivdoming pellet 13

|

a4 pellet 428 70% EtOH 500 Ll Tar 1182 mix

!

AAL01 70% EtOH 880 LlazﬁﬂﬂCentrifuge 1 13,500 rpm UI1Y

A A, Y Y
25 1 meimstluli pellet anaznou

\4

o Y A I =
Vlﬂfﬁ pellet ¥NAY vacuum 5 UIN

'

173111 Dep C 10 LI

A\ 4

Mix taz1i1 1 heat 91 65%¢ w1 5 WA

1 (~4 =
sazias uaUd Useuna 2 win

v

1M1 RNA 7 1danmsanauyin RT-PCR
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v
(4

YUADUNITN Reverse transcription polymerase chain reaction (RT-PCR)

M3197 2 Primer tazan3a199 71 1911391 RT-PCR voa hSadusnay 1o

a3l lumsii RT-PCR Ysnaensildluudagnasacu
Distilled water 5.8
Buffer 5.0
10mM dNTP 2.0
Primer:random primer 0.5
RNAse Inhibitor 0.5
Enzyme MLV (Molony murine leukemiaVirus Enzyme) 1.0
Extracted RNA 10
Total Volume 25.3

Y v 1 v v
nasnmihemsneson 1389013199 2 wanlmdiuazaia1i ncubate 71 37°% v 1 92714

N1999NUUY Primers
o o w A = o o (Y 3 G A
wimsan Inaa d1euiiang le lnaves hiaausneay 1 1sduazngenotypehil
4
5109110¢ 11 GenBank 91n1in 14 Tsunsw Clustal X Tunseeniiiiy primers S13UMInOATHE
o 1 1 . N t g a { 09/'
11 whole genome 1@ 114@31 VP1-P2A junction Failuusiaianunsnlduen genotype 1a1in 1414

. 4 o~ v
primer R R IIG ERNRITR ! 29)

MINNIUIU DNA (DNA amplification) 1uaauv83 VP1-P2A junction Y83 HAV

Structural proteins Non-structural proteins

M\f vP2|VvP3 | VP1 i

—»  359bn. <«

2 313 3INTR+Poly(A
5| 2¢ |algl3c]| 3D y(A)

— 232bp. ——

UM 7 ueraaduniaved primers 14 1uns amplify ludau VP1-P2A junction



13197 3 LA IR LI EUD primers Lﬁecl%’iuﬂmwﬂ genotype
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Primer Primer’s sequence Product size (bp)
BR 9B 5’AGTCACACCTCTCCAGGAAAACTT 3’ 359
BR 5B 5S’TATTTGTCTGTCACAGAACAATCAG 3’
RJ 3C 5’GTTGATAGGACTGCAGTGAC 3’ 12
BR 6B 5’AGGAGGTGGAAGCACTTCATTTGA3’

M3199 4 AIUNTUVDIUHNT81 PCR 1oIiud 11191 DNAlUEIUV09 VP1-P2A junction gene

VP1-P2A junction gene
o 12 PCR (LLD) 2° PCR (LLD)
Distilled water 12 13.5
Eppendorf Mastermix (Humburg , Germany) 10 10
Forward Primer 0.5 0.5
Reverse Primer 0.5 0.5
Mg > 0.5 0.5
DNA Template 2 0.5
Total volume 25 25

M1 5 gavgiiuaznarnlglumsii PCR Tudau VPI-P2A junction gene

VP1-P2A junction gene

PCR Cycle 5 o
17 PCR 27 PCR
Pre-denaturation 9500 49 9500 44N
Denaturation 95°% 2. 9300 2 11
Annealing 50% 1w 50% 1 w1
72% 1110 72% 1w
Extension v v

N1 40 50U

ME1 40 591

Post-extension

72% 10 UN

7200

10 w1

Product size

~359 bp

~232 bp




MSNNNIUIU DNA (DNA amplification) 19 whole genome Y94 HAV

Structural proteins

Non-structural proteins

24

VP
4

VP2

33

VP3 | VP1 AlB

2C

>N
wonN

3C

3D

3INTR+Poly(A)

C

E G

B

D F

H

K

J

517 8 uerad i aves primers N14 114115 amplify whole genome voa la5adusNIAY 10

M 3199 6 UAAIEIAVIUAVD primers 111591 PCR 10319 whole gene

PCR Product
Set Primer Primer sequence cylcle Position size(bp)
Primers forgenotyping
Outer | BR 9B | 5’AGTCACACCTCTCCAGGAAAACTT 3’ 1° 3285-3308 359
BR 5B | S’TATTTGTCTGTCACAGAACAATCAG3® | 1° 2949-2973
Inner | RJ 3 5’GTTGATAGGACTGCAGTGAC 3’ 2° 2984-3001 232
BR_6b 5’ AGGAGGTGGAAGCACTTCATTTGA3’ 20 | 3192-3215
Primers for entire genome sequencing
A NAF 5’"GGGTCTCCGGAGTTTTCC 3' 1° 8-26 758
F55 5"GGGACTTGATACCTCACCGC 3' 2° 55-74
R749 5’"CAGGATGTGGTCAAGRCCACT 3' 1° | 2° 775-799
B BFF 5’GTTTGCCTCTGAGGTACTC 3' 19|20 681-699 1316
BR 5’ ATCCAAGGAACACGAAATCTC 3' 1° | 20 1977-1997
C CIF 5’ ACATATGCAAGATTTGGCATTG 3' 1o [2e 1108-1130 1088
C2R 5’ ATCCATAGCATGATAAAGAGG 3' 1° 20| 2176-2196
D F2042 5’ ATCARAAAGGTGAGTACACTGC 3' 10| 2° | 2042-2063 1008
R3050 5"GATCATCCACCGATGACTCC 3' 1°| 22| 3050-3068
E DF 5’AACCTTGAGATTTCGTGTTCC 3' 10| 20| 2842-2860 448
BRYB 5’ AGGAGGTGGAAGCACTTCATTTGA3’ 1°] 20| 3290-3313
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PCR Product
Set Primer Primer sequence cylcle Position size(bp)
F F3141 5’ ACCATACAAAGAATTGAGATTGG3' 1°| 20| 3141-3162 1332
ER 5 CTTGGATTTGACCAATTTGAAG 3' 1° 4716-4737
NER 5’ GTTGCCAATGCAATTGAAGT 3' 20| 4454-4473
G EFF 5" TAGAATGCTTGGATTGTCTGG 3’ 1° 3637-3657 993
EF 5" TGCAAATTACAATCATTCTGATG 3’ 20 | 3744-3766
ER 5 TTTCAACAGTCACAGAATGATG 3’ 1°0] 20| 4716-4737
H FFF 5’GAGAACTGTYCATTCAATGGC 3' 1° 4266-4287 1166
FF 5’AATTTAGCAGATAGAATGCTTG 3’ 20 | 4532-4551
FR 5*GATTTGACCAATTTGAAGTTGC 3’ 1°| 20| 5675-5698
I GF 5'GTGAGATGGGTTATGAATGC 3' 1° 5369-5388 849
GF.1 5" TGTTATTCAATCTTTRGATGTGG 3' 2° | 5515-5537
NGR 5’CTCTGAGCCAATCTTGGATGA 3' 1° 20| 6700-6721
J HFF 5'TCTTGATATGGCCATTACAGG 3' 1° 6226-6246 388
HF 5’ AGTTGGCATTCTTGGAGTGC 3’ 20 | 6482-6501
NHR 5’ ATCTCATTCTCCACCAATCA 3' 1° 7369-7393
NNGR+1 | 5>AGAAAACTGGAGACTTTCCAA 3’ 2° | 6852-6870
K HF 5’ TTGGAATCAAAAACAAGAGC 3' 1° 6482-6501 706
NHF 5’"CATCYGATTTTGGMACAGCTC 3' 20| 6764-6785
R7484 5'AAAAGAAATAAACAAACCTCAGAA3! 1020 | 7451-7472
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M3199 7 AIUHTUYDIUHNT81 PCR 1NOINNT 11U DNA AINUARE set Y4 primers AIA15 199 6

Set A-K
arazand 1° PCR (LU) 2° PCR (LLD)
Distilled water 25-volume of Mg2+ 25-volume of Mg%
Eppendorf Mastermix (Humburg , Germany) 10 10
Forward Primer 0.5 0.5
Reverse Primer 0.5 0.5
Mg * 0-1 0-1
DNA Template 2 0.5
Total volume 25 25

m519h 8 gauriginaza1i 191un 1391 PCR 1oy 11491 DNA @uufaz set Y04 primers 919

A15199 6
Set A-K
PCR Cycle A o
1~ PCR 2 PCR

Pre-denaturation 9500 4 U0 9500 410
Denaturation 9500 21719 93oc 2970
Annealing 48-55 ¢ 1 WM 48-55% 1w

72% 1w 72% 1w
Extension v v

1751 40 591

N1 40 591

Post- extension

(o]

72°%¢ 10 ¥

72oc

10 W

Product size

ks

k%K

9

=< o 1 ' . [ =
FYUNVUADLE primer ANA1TNN 6

Y v
[ o ] 1 9 9 o o . 1
Ma991nM59%1 PCR 1ae ld@1561990 1015 19919A 1 91011411 micro tube N bd

rsazargadnaIninualalunseq thermal cycler (GeneAmp PCR System 2400, Perkin-Elmer,

Boston) Ineligangianumsneadedu PCR product 114 szgminnasiaaenlaems
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electrophoresis Tu 2% agarose gel Tagld 100 bp ladder 1 marker 1i10149037990UVLIA DNA
doamsniniuiimsdonuon DNA Tagld ethidium bromide 1d213991msAa¥l DNA Ndeans
ué’amﬁﬂﬁ'ﬁq n5 Iag 1Y PERFECT Gel Cleanup (Eppendorf, Hamburg, Germany ) Taolidunou

Y
faao il

v a Ay
ﬁﬂ!ﬂﬁiﬂﬂil’)m‘ﬂﬁﬁ]ﬁﬂWi

y

1A% Binding buffer 111Tua! 3 1M1 Vo0

A4

a

~ s ~
Incubate NNy 50 ¢ lﬂuna'ﬁ'lo HIN

1A% Isopropanal Tu1/5unas muea

9 1
gaasnanuai laly collection tube a3

spin column

!

Tuv999 8000 rpm 1119

NIA3N0¢ 11 collection tube

A4

814878 750 ul Wash buffer

v

Tumaea? 8000 rppm 1119




'

819978 750 pl wash buffer

A4

U899 8000 rpm 1 U1

v

9 v
N4815N0 giu collection tube

|

UKIBIN 8000 rpm 5 W

!

e spin column 1174 collection tube 1#ai

!

i@ 35 pl elution buffer

|

v 2899 8000 rpm 11190

=e-

J
a a

Qs’ < { A
4 spin column Uag 111 DNANUIgNTNog 11

q

collection tube W01 11)%1 sequencing o'l

s v

oa.;l 2 o a aay vy o ¥ A = 4 o .
NNUUIIUIDNAVIGNE N lanmaduiiang lelna lasn13vii DNA sequencing

v A

) AN Yo a s & o o a 7 Y}
Wﬁﬁmﬂ‘ﬂhlﬂﬁﬂ ‘]Juﬂﬂﬁi@llﬂﬂL‘iWﬂﬂgu13J1‘Vnﬂ1iﬂiﬂ%ﬁ@ﬂ?tﬂi?%ﬂiﬂﬂi‘]ﬂ

T1l51nsasiteN genotype Lz sequence N Ma1nN5111 PCR Tui@azduin assembly tive 13

18 whole genome

o W A = d .
MInIVABUMNUHINEGR Ind (DNA sequencing)

4 H
a a

o a d' 9 o Y [ 1 =1
Rwarnani 1a01amsni PCR 1HuSans Taonsda gel luaivuou DNA #

Q

Y a =

d9a9m3 11891391 gel electrophoresis tazi 1% UTans laal¥F Perfect Gel Cleanup 1187

q
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Y Aa Q(

a Ayy o o a Ay y o Y
G]'i’mﬁfl‘uWﬁWﬁﬁ‘ﬂhlﬂiﬂﬂﬂﬁﬂﬂﬁ‘Uﬁﬁj:Wﬁ IﬂﬂuWNﬂWﬁﬁ‘ﬂllﬂ 5 Hl NINTATIVNIY gel

) A’f & SJQBI 1 Ay A ] A 1 (=) A
electrophoresis @ﬂﬂiiﬁu\i’ﬂhlﬂ“lfuﬁﬁu DNA ‘1/]@]ﬂﬂﬂﬁﬁi@thLLﬁ%LWfJ@]i’Ji]ﬁfJU'NVliJiJ DNA 92U

4 1

P11 Ha9NTUIBhHaNAANHIUATATIVEO AN cycle sequencing MTATINADUE AL
a = J as/‘ Y . A . ! =q 9o .
inale Inariuee 1y primer forward Y139 primer reverseiﬂﬂwﬁuﬁﬁﬁNG]VIGI,“H‘VH cycle sequencing

Y
MU 1enane T

M99 9 uaasa uNaNvea 15 1umsi eyele sequencing

asazan Pnaasildluunaznaoa (L)
Distilled water 15 -5 pure product
5X buffer 2

BigDye RR-100 2

Primer 0.35
wanaafii iU aniida (pure product) 2-5

Total volume 15

Y v 1]
nniuhasazaneimsen 138991319 1911AT99 GeneAmp PCR system 9600 (Perkin elmer)

m3197 10 guvgiuazinainlglunisii PCR Cycle Sequencing

PCR Cycle 1° PCR
Denaturation 96 °c 0.10 U9
Annealing 50.°¢ .0.05 uIh
Extension 60 °c 4.00 U ‘ﬁm% 25 39U
Post- extension 4% 15.00 W




1 Y
@ 1 o . 9 o a Y 1 o
HAIVINNIUNITNT cycle sequencing LA wanan 18 liuduaeums

4 ) 1 0o w A o [ y
anaznoumoli lle1udiduiiona To Inaaie ABIPRISM ' ¢4l

a H 9 .
Hanaai lavn cycle sequencing

.

1A 4 UL glycogen + 80 L1 75% Isopropanal

v

a $ a I
ey Neamgiouilune 15 wii

A4

P113839 13,500 rpm 11781 30 119

v

maulang

\ 4

419878 250 L1 75% Isopropanal

A\ 4

Trmdeai 13,500 rpm (Hwnan 5 19

A4

o Y Y 9 =
mld pellet LAY vacuum 5 UIN

|

(A template suspension reagent 25 LL1

;

11114) heat 11 95%¢ W 2 w9

A

0 T 2 = A '
i lusuda 2 wifi wae Waesuldvasa sequence

\4

o ¥ A ™ A
UUVUATDI ABIPRISM 310 IN991UNA

= s Ay v ¥ .
g‘lJ‘Vl 9 uﬁmmumummﬂmﬂauw"lmmmim cycle sequencing
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o 1 { . { a 4
Mmserunai 18 Taely 1151031 Chromas Lite 2.0 119343194 chromatogram

o v A = 4 o a 4 1
mmm@mmﬂaia”lm LLﬁ%“I/]Wﬂ'Ii’JLﬂﬂ%WNﬁG]@Ulﬂ

o v A d
MInsIaeUMAUHINDIe INA (DNA Sequencing)
Tael¥ 1150053
A ) =l =} A 9 o .
® (Clustal X tomsilseumey sequence M511a11919mM59%$1 DNA sequencing
@ A g v Y A
N1 sequence M ua1919049 (references)
I { { o .
® Chromas 1JuT1/sunsuil¥gnslnldn1nn 1391 sequencing
I { { o w { A
® Oligos 1 T1)sunsun 151 umsnlasudiny sequence NnAINNT 19
reverse primer
) .
® Bioedit (1 TUsunsuA1FUNTOONUVY primers
) :
o MEGA (HuTdsunsunl¥lumsasie phylogenetic tree
I { o v A P [
® Seqman SuTUsunsuildlumslsznevaisvesdiduiinng le Indniiuinnii 1

Yy 9 Y
qYvINIYNUY

d
M3INI1ZHVYeYA (Data analysis)

1WSeumeunanisit ELISA N Wam3si PCR

A

o = = o W A = o’d‘ Yo A = 4 Q‘ A d'd 1
MmsnlSeuieudwuiiand le Indn lanuiiang lo lnavesdliFinou ftleglu
FUIMNTTHANUENT Y (GenBank) Taeld11/51n51 BLAST 910 www.ncbi.nlm.nih.gov/Blast
o o =~ ~ a =S A Yo A =) 4
- M UN genotype Taans iSeuieuiand lo Inan ldnuiing e lna
v v W v A ' v W Y
Yo FaAUSIEY 10 1eiaz genotype NN0YIUTUIAITIHANUFNTTY (GenBank) Tae1dTisunsw
BLAST tag 11sunsy MEGA
o ~ ~ A A 1 o w A = 4
- dimsfSeuieuanumiion ¥3e ANAYE A1MUEIAG 1o Ind uay
A 9 as = Y . . . .
n3nozd U #2875 cluster analysmIﬂEJGlGﬂ‘]JiLLﬂﬁJ Clustal X Version 1.83 ilag BioEdit version
A =l =1 o v A = A 9 = [ o w A = o [ YY)
7.04.1 WerlSeueudauiang lolnan ldnnmsanyr 71 §reutiangle Inaves hiadu

oniary 1o NUeglUsUIMITHANUFNITY (GenBank)


http://www.ncbi.nlm.nih.gov/Blast
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vy o W A =t Jd
1. weuwsveyadautnglelna

o 1o o A = J Qa: Ay ¥ =2 Y .
Mm3sweunssuiing le Inanavuan ldanmsdnyt Taely Program Sequin
version 6.0 (http://www.ncbi.nlm.nih.gov/sequin) hlﬂﬁqfﬁwaljﬂy’a ‘ﬁlﬂﬂﬁﬁﬁ’f;’fﬁuﬁﬂﬁiiJ(GenBank)

il http://www.ncbi.nlm.nih.gov


http://www.ncbi.nlm.nih.gov/sequin
http://www.ncbi.nlm.nih.gov/
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UNN 4

Han1INeand

a d
1. wamiam‘nzwﬁ’eua

L'

< % 1 A o Aa d” v v w 1 A
NNMINVAIBENETUMINUTEmnsNaade isaaudna o Tusenling
9
52119 910 WHIAGNIINYT 1IN TAUBBII10 9919061119 g TanTadaval Navua 300 @191
HaziIMIAAaNNNIZAI0ENETHNNAN [iNawInaetouAluves adudnay 1© wu
o z [ 1 1 A A A [ o o
SunerNg 135 710819 1AITI9INHANTATI9998 ELISA a1nrealfiiamsnu suiludeq
= 09; = Y 1A = YY) (] Y] (] (==Y ~ 2K o
imsasedn ailumg lilsmaasudieins veaede inFsulumsasiadisane 39hng
v 9 v
ALdoN F5UAIE NN IENINIIINS AN NIKNA 112 29619 A9A15199 11
A o (% (Y] = 9 1 a = dy %
- FSuNIIngWITaLs TnavnasieuAvefveure 125
AVBNLA 19 40 F20819
= [ Y= | Y 1 a = 491 v @ @
- FunNenInEIne lirauinaemouaveavewie hiaausniay o
25 A8
A o @ v o Y 1 a = dy v v @
- F5unndendadihe uavindeueudvefveude liaaudmay o
32 119814

Y
[ [ o Y 1 a v v W
- FSuandaiaaaval lnaulndeuouaveaveuFe IS adudnia (o

38 19814

d' o v 1 d’ 9 = [ A ad
M3199 11 uaasd iuaeden 1Flumsanyininmsaaaen lagds ELISA

L NUIUMBEY SnnunlvinauInee . .
rda . Sununlylumsiinm
NIviNA ELISA

ANITUY3 83 40 30

1¥89518 79 25 23

81119 59 32 29

GANIGH 79 38 30

573 300 135 112
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2. HAM SN IUINADOUIB (DNA amplification) Vo3 HAV 11189 VP1-P2A junction
91nM3%1 PCR ludau 4939 VP1-P2A junction #2833 nested PCR TA® primer ¢

1150 BR9B-BRS5B 1ag primer §e/09 BR6B-RI3C 12 lawandna1n13151 PCR v11 232 bp A1)

51U 10 uaRIREHAAINMSTANTIMIUAD WO (DNA amplification) Y94 HAV ludiuues vpi-
P2A junction 718 33 nested PCR 108 primer 1130 BROB-BRSB 118 primer §d04 BR6b-RI3C I8
HARAAYUIA 232 bp 1A8 M flo 100 bp marker, SI A9 A2061970 1, S2 A9 A208199 2, P Ao

positive control {ag N Ao negative control

Y A Ao A = v o o ' a
1NNITATIVAOUAIYIT PCR 31N G]ﬁllﬂclﬂfclfltlﬂ'liﬁﬂ‘ﬂfllﬂWﬁﬂﬁﬂﬂ\iﬁﬂﬂ 52 ADYNN AN

lusevas 46.43 %

M99 12 LAAIHAMIATINAD LTS UFI9819@2875 PCR

31IA sl lumsang © Snnuildwauinde PR Aarludesas (%)
ANITUYT 30 17 56.67%
ENERL] 23 7 30.43%
a1 29 11 37.93%
q9val 30 17 56.67%

37U 112 52 46.43%
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3. wamInsnaeudnuiInale lnaluaIuves VP1-P2A junction
HAMIATINAOUSIAVTING 10 1nd Iua e VP1-P2A junction Tag'ldainms
guaUiiiaaTo Inadae primer RI-3C o1l fmsulouiendduiiinaloInan lamy
fndTle Indvesdadiziaou AledlusuassWaiugnssu(GenBank) TneldTusunsy BLAST
(http://www.ncbi.nlm.nih.gov/BLAST) WuNIaNumiloududvuiiingle lnaveslisaduy

BNLAL (0 NAIBYN

rrene e ofti cle—r

<,-'
<= NCBI

Mucleotide

orrae IR I A ST

It= for an RIDY

Frotein

;}:AGC:TGGAGACTTGGAGTCATCGGTGGATGRTCCTAGRTC AGAGGAGGACAGALGATTT
I GAGA G TC AT A T ARG G TAGGAL AT CATAC AL G TTGAGATTGGAGETTGEC AT
Search |AAGACTCAAGTATGCTCAGGAAGALTT

Set subsequerice From: | |Ta: ]

@ Hurnasi g ool oAt oo
; HEW Two mew Human and Mouse databases
Choose database (O Mouse genomic plas transcript B e nlis traneorinE Alignraatelin
© Drthers cax sto): B OB - olicon alio chioase from
T .- - or an oxisting databass.

Human GENomic. plus transcrlpl -

a o v A = I Y A o o Y
51U 11 asvaeudivuiing Te Inddae Tisunsu Blast 11nmMsiud uIua1s HugNI5ua28 PCR

YA UsEanal 232 bp FIS VLN 145 UIANITH sequencing 145 bp

Seguences producing significant alignments:
[Click headers to sort coluwmns)

_ g Max Total Query E Max
AcCcession Description iy -
SCOFE | SCOre | Coverage value ident
EFZ07320.1 Hepatitis A wirus strain LPO14, complete genome E 349 3% 3e-93 A7 %
ABZ258595.1 Hepatitis A virus gene for polyprotein, WP1-2B region, partial cds, 349 S49 935 % Je-93 07 %
ABZ58587.1 Hepatitis A virus gene for polyprotein, WP1-2ZB region, partial cds, 2449 349 93%: 3e-93 07 %
ABZ58586.1 Hepatitis A virus gene for polyprotein, WP1-ZB region, partial cds, 349 349 93% Je-93 07 %
ABZ58584.1 Hepatitis A virus gene for polyprotein, WP1-ZB region, partial cds, 349 349 Q3% Se-93 97 %
ABZ58576.1 Hepatitis A virus gene for polyprotein, VP1-2B region, partial cds, G349 349 3% Se-93 97 %
AF399912,1 Hepatitis 4 wirus YP1/24 gene, partial cds 43 349 3% Je-93 97 %
ABOZ0564.1 Hepatitis A wirus genomic RN&, complete sequence, isalate AHL 349 S0 93% 3e-93 97 %
ABO35309.1 Hepatitis A virus gene for polyprotein YPL and P24 regions, partial 347 547 92 % le-922 07 %
ABO038286.1 Hepatitis A virus gene for polyprotein WPL and P24 regions, partial 347 247 92 % le-92 07 %
ABZ58589.1 Hepatitis A virus gene for polyprotein, WP1-ZB region, partial cds, 341 341 Q3% Ee-91 07 %
ABZ58567.1 Hepatitis A virus gene for polyprotein, WP1-ZB region, partial cds, G341 341 Q3% Ge-91 97 %
ABZ58566.1 Hepatitis A virus gene for polyprotein, VP1-ZB region, partial cds, G341 a4l 3% Ge-91 97 %
AB258565.1 Hepatitis A virus gene for polyprotein, VP1-2B region, partial cds, 341 41 93% Ge-91 97 %
AFS12536.1  Hepatitis A4 virus isolate DL3, complete genome 341 341 3% Ge-91 A7 %
AYTFE3430.1  Hepatitis & virus isolate SC023 polyprotein gene, partial cds 341 241 93% ce-91 97 %
ABO038285.1 Hepatitis A virus gene for polyprotein WPL and P24 regions, partial 339 339 Q2% 2e-90 07 %
ABZ58595.1 Hepatitis A virus gene for polyprotein, WP1-2ZB region, partial cds, 333 333 93%: 1e-88 OE%
ABZ58579.1 Hepatitis A virus gene for polyprotein, WP1-ZB region, partial cds, 333 333 93% le-85 U6 %

AAa

317 12 A798193WaINM3 WSsuieudisuiangle Indildfuiinng o Indvesdeiisinouy i

g lus1IATTHANUENT5Y (GenBank) Taeld11/5unsu BLAST


http://www.ncbi.nlm.nih.gov/BLAST
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>[]dbj|AB258593.1| Hepatitis A wirus gene for polyprotein, VP1-ZB region, partial
cds, isolate: HALAJSG6-3
Length=48581

Soore = 272 bits (137, Expect = 3e=-70
Identities = 1437145 (93%), Gaps = 0/145 (0%]
Strand=Flus/Plus
nery 1 CAGCTGGAGAC TTGGAGTCATCGGTGGATGATCC TAGATC AGAGGAGGACAGALGATTTS 60

Frrerer rrrrererrerrrererrrrrrerrrrrrrrerrrrrrrrrrrrrrrrrend
Shiject 108 CAGCTGGGGACTTGGAGTCATCGGTGGATGATCC TAGATCAGAGGAGGACAGAAGATTTG 167

Query 61 AGAGTCATATAGRAAAGTAGGARLCCATACARLGAATTGAGATTGGAGGTTGFCAAGCARL 120

Freererrerrrererr et et et er et e e rrrrerrrrrrrrerrrrrr rend
Shijet 168 AGAGTCATATAGAAAGTAGGARACCATACARAGAATTGAGATTGGAGGTTGGCARACARLL 227

Query 121 GACTCAAGTATGCTCAGGARGRLATT 145

Frrererr e bbb e e
Shijet 228 GACTCAAGTATGCTCAGGALGAATT Z5E

]
=S A

ﬂﬁ 13 LLﬁﬂ\W]’J’ﬂEJNNamﬂﬂﬁl‘]_'iﬂ‘umﬂ”]_lﬁ']ﬂUu%ﬂﬁi@qﬂﬂﬂqﬂﬁﬂﬁﬂﬂﬁiﬂll“l/lﬂ‘l]’éNﬁ\id“D' INDU

Wiioglusuas AN uENs 1 (GenBank) Tagldl1lsunsy BLAST

ﬂﬁ 14 L1EAIAI0E19VBY chromatogram VOIUU VP1- -P2A junction

4. Phylogenetic Analysis
4.1 Molecular characterization from difference outbreaks
A 0o 0o w A =S oA 9 = o a <Y ax .
LiJEJUTﬁ"Iﬂ‘]JU’JﬂanJVlVIﬂV]ulﬂmﬂﬂ"ﬁﬂﬂkﬂiﬂ“lmﬂ'li3!?]3131’?@38’3‘]5 phylogenetic

. 9 [ 1 Y o w A = A 9 = 3 [
analysis Udu519zaMNI0IANgN 1891 d1auiaagleolnanldninmsAnymniueglu genotype la
o Y o w A s % 1 LY
TagsihmsuSeuiounudwuionalo Inainiy  genotype  Falisreaueglusuiassde

WUENITN (GenBank) Tagdwuiiang lo'lng 7 A3 euien1dun
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genotype 1A : 120549, L20551 , 120552, L.20553 , LO7666, L07722,
DQ882869, AY956358, AY332641, DQ380523, DQ504421
AY150858, AY150859, AY 148804, AY 148806, AY 108802,
AF544397, AF544395, AF509836, AF503451, AF503453,
AF503454, AF507065, AF507062, AF507054, AF507063,
AF509834, AF509833, AY 149885, AY 149887

genotype 1B : L07701, L07702,L.07703 , LO7683 , L07728, AY 148426,
AY 148424, AY 543493, AF543492

genotype 2 : L07693

genotype 3A : AJ299465, AJ299466, AJ299467, LO7688 , 1.20528, L.20532 ,

L20530
genotype 3B : L20536, L20544, L07691
genotype 4 : L07732
genotype 6 : LO7731
genotype 7 : LO7729

anmsAnslundidl dmenmsaduiinng lo Ind adlusnassHanugnI N
Tat assession number dagio 1 - EF207338, EF207339, EF207340, EF207340, EF207341,
EF207342, EF207343, EF207344, EF207345, EF207346, EF207347, EF207348, EF207349,
EF207349, EF207350, BF207351, EF207352, EF207353, EF207354 NAMITZNART A
gWIIn3, EF207321, EF207322, EF207323, EF207324, EF207325, EF207326, EF207327,
EF207328, EF207329, EF207330, EF207331, EF207332, EF207333, EF207334, EF207335,
EF207336, EF207337-91nM552010 71591 3neaua1 EF207355, EF207356, EF207357, EF207358,
EF207359, EF207360, EF207361, EF207362, EF207363, EF207364, EF207365 91035211017
191 dad1h tiag EF207366, EF207367, EF207368, EF207369, EF207370, EF207371, EF207372
MNMIT2ANS 1 TAITea3 18

nnnidguingTelndi ldnnmsanmaainSoufeusuiduingle
In@fing I genotype c?@ﬁiwqmaéiuﬁu1ﬂ1iiﬁ’ﬁﬁu§ﬂﬁu (GenBank) #2833 Cluster analysis
TaeTd5unsy Clustal X version 1.83 3% Multiple Alignment mmfuﬁmaﬁ"lﬁlmﬁw phylogenetic

analysis @287113UA58 MEGA 3.1 19833 Neighbor-Joining Method tiag1duuusiaoaily Kimura
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=2 Y o . . A a dgl [ @
2-parameter NAMIANE AN phylogenetic analysis vosmsszuianaduly 4 Jimda

Y [ 4 v
nSeuiisuiumsszuanauaiinadulullszmelne dag1i 15, 16, 17, 18 1oz 19

AONUUINYUINNS )
ANRINITUNINE AL



— LO07691.3B

L20544.3B
L20536.3B
L20530.3A
L20532.3A
L20528.3A

LO7688.3A
AJ299467.3A
AJ299466.3A
AJ299465.3A

—— L07729.7
L 1 07693.2
LO7728.1B
LO7703.1B
LO7702.1B
LO7701.1B
AF543492.1B
AF543493.1B
AY148424.1B
AY148426.1B

AY148802.1A
1 AY148804.1A \

AY148806.1A
AF503451.1A
AF503453.1A
H | AF503454.1A
AF507062.1A
AF507063.1A
AF507065.1A
- AF509833.1A
AF509836.1A
AF509834.1A
AF544395.1A
AF544397.1A
AY149885.1A
AY149887.1A

LO7722.1A
L20551.1A
|| | L20552.1A

L20553.1A
L L20549.1A
AY150858.1A
AY150859.1A 1A
AY352216.1A

AY352212.1A

AY352222.1A

AY352225.1A
SPO16(EF207338) N
SPO17(EF207339)
SPO25(EF207341)
SP029(EF207342)
SPO34(EF207343)
SPO38(EF207344)
SPO043(EF207345)
SPO045(EF207346) :
SPO54(EF207347) > Suphanburi 2001
SPO22(EF207340)

SPO55(EF207348)
SPO56(EF207349)
SPO57(EF207350)
SPO58(EF207351)
SPO69(EF207352)
SPO65(EF207353) ]

SPO70(EF207354) J

0.02

" a 4 @ @
519 15 udAIN13ANTIZH phylogenetic YOI TINTA GWITUYT

U



— LO7731.6
LO7732.4
— L07691.3B
L20544.3B
L20536.3B
L20530.3A
L20532.3A
L20528.3A

LO7688.3A
AJ299467.3A
AJ299466.3A
AJ299465.3A

—— L07729.7
L——107693.2
LO7728.1B
LO7703.1B
LO7702.1B
LO7701.1B
AF543492.1B
AF543493.1B
AY148424.1B

CR124(EF207372)
CR121(EF207371) _ .
CR117(EF207370) Chiangrai 2005
CR116(EF207369)
CR114(EF207368)
CR092(EF207367)
||_|:AY332641.1A
DQ882869.1A
L20553.1A
L20552.1A
LO7722.1A
L20551.1A
DQ504421.1A
DQ380523.1A
| AY956358.1A
L . 20549.1A
AY150859.1A
AY150858.1A

AY352225.1A
1 _| AY352222.1A

AY352212.1A

AY352216.1A
AY148806.1A
AY148804.1A
AY148802.1A
AF503451.1A
AY149887.1A
AY149885.1A
AF544397.1A
AF544395.1A
AF509834.1A
AF509836.1A
AF509833.1A
AF507065.1A
AF507063.1A
AF507062.1A
AF503454.1A

AF503453.1A

—
0.02

H a J Y @
317 16 1AAINITUNTIZH phylogenetic YDITINTA 189318

AY148426.1B
CRO091(EF207366) \

1A

40



LO7731.6

LO7732.4

LO7728.1B
LO7703.1B
LO7702.1B

LO7701.1B
AF543492.1B
AF543493.1B
AY148424.1B
AY148426.1B

LO7691.3B

L20544.3B
L20536.3B
L20530.3A
L20532.3A
L20528.3A

LO7688.3A
AJ299467.3A
AJ299466.3A
AJ299465.3A

L DOQ504421.1A
DQ380523.1A
AY956358.1A
L20553.1A
L20552.1A
LO7722.1A
L20551.1A
AY332641.1A
DQ882869.1A
L20549.1A
AY352216.1A
AY352212.1A
AY352222.1A
AY352225 1A
AY150858.1A
AY150859.1A
AY148806.1A
AY148804.1A
AY148802.1A
SKOO1(EF207321)
SKO003 (EF207322)
SKO0O05 (EF207324)
SKO009 (EF207327)
SK027(EF207332)
SKO65(EF207333)
SKOO4(EF207323)
SKO015(EF207328)
SKO72(EF207335)
SKOO0O7(EF207325)
SKOO8(EF207326)
SKO018 (EF207329)
SKO20(EF207330)
SKO021(EF207331)
SKO066(EF207334)
4 SKO73(EF207336)
SKO78(EF207337)
AF503451.1A
AY149887.1A
AY149885.1A
AF544397.1A
AF544395.1A
AF509834.1A
AF509836.1A
AF509833.1A
AF507065.1A
AF507063.1A
AF507062.1A
AF503454.1A
AF503453.1A

—
0.01

UG

/

> Songkhla 2005

1A

H a L4 [ [
51T 17 ud@aeans AT phylogenetic YDITIHIA AIva
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LO7731.6

I LO7732.4
— L07691.3B
L20544.3B
L20536.3B
L20530.3A
L20532.3A
L20528.3A
LO7688.3A
AJ299467.3A
AJ299466.3A
AJ299465.3A
LO7729.7
LO7693.2
LO7728.1B
LO7703.1B
LO7702.1B
LO7701.1B

AF543492.1B
AF543493.1B
AY148424.1B
AY148426.1B

— DQ504421.1A
DQ380523.1A
AY956358.1A

L20553.1A
L20552.1A
L20551.1A

LO7722.1A
— AY332641.1A
DQ882869.1A
AY150858.1A
AY150859.1A
L20549.1A

AY352216.1A
'AY352212.1A

AY352222.1A
AY352225.1A
L LPO16(EF207356)
LPO14(EF207355)
AY148802.1A
H AY148804.1A
AY148806.1A
— LP027(EF207360)
LPO17(EF207357)
LPO29(EF207362)
LPO36(EF207363)
LPO47(EF207365)
LP0O43(EF207364)
LP0O26(EF207359)
LPO20(EF207358)
LPO28(EF207361)
AF544397.1A
|| AF503454.1A
AF503451.1A
- AF503453.1A
AY149887.1A
AY149885.1A
AF507062.1A
AF507063.1A
AF507065.1A
AF509834.1A
AF509836.1A
AF509833.1A
AF544395.1A

—
0.01

> Lampang 2005

1A

H a L4 o o o
517 18 1dAINITAATIZH phylogenetic YD TarTa §11)19
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L07722.1A
L20553.1A
120552.1A
L20551.1A
1L20549.1A
AY352216.1A
AY352212.1A
AY352222.1A
AY352225.1A
SP070 (EF207354)
SP065 (EF207353)
SP069 (EF207352)
SP058 (EF207351)
SP057 (EF207350)
SP056 (EF207349)
SPO55 (EF207348)
SP022 (EF207347)
SP054 (EF207346)
SP045 (EF207345)
SP043 (EF207344)
SP038 (EF207343)
SP034 (EF207342)
SP029 (EF207341)
SP025 (EF207340)
SP017 (EF207339)
SP016 (EF207338)
AY150858.1A
AY150859.1A
AY148802.1A
AY148804.1A
AY148806.1A
g SKO73 (EF207336)
SK078 (EF207337)
SKO072 (EF207335)
SK066 (EF207334)
SK021 (EF207331)
SK020 (EF207330)
SKO018 (EF207329)
SK015 (EF207328)
SK008 (EF207326)
SK007 (EF207325)
SK004 (EF207323)
SK001 (EF207321)
SK003 (EF207322)
SK005 (EF207324)
SK009 (EF207327)
SK027 (EF207332)
SK065 (EF207333)
AF503454.1A
AF507062.1A
AF544395.1A
AF544397.1A
AY149885.1A
AF507063.1A
AF509834.1A
AF503453.1A
AF503451.1A
AF509836.1A
AY149887.1A

AF509833.1A

AF507065.1A

LP029 (EF207362)
LP026 (EF207359)
LP027 (EF207360)
LP017 (EF207357)
LP020 (EF207358)
LP036 (EF207363)
LP043 (EF207364)
LP047 (EF207365)
LP028 (EF207365)
= | P016 (EF207356)

CR092 (EF207366)

LP014 (EF207355)
CR114 (EF207367)
CR116 (EF207368)
CR117 (EF207369)
CR121 (EF207370)
CR124 (EF207371)
CR091 (EF207372)

AF543493.1B
AF543492.1B
AY148424.1B

AY148426.1B

L07728.1B
L07701.1B
L07702.1B

L07703.1B

L07691.3B
L20544.3B
L20536.3B
L20530.3A
L20532.3A
L20528.3A

L07688.3A

J299467.3A

A
AJ299466.3A

AJ299465.3A

L07732.4

0.05

L07731.6

Chantaburi 2005

Suphanburi 2001

| Nontaburi 2002-2003
I Narathiwat 1998

Songkhla 2005

Narathiwat 2001-2002

Lampang 2005

Lampang, Chiangrai 2005

Nakornpathom 2000

H a 4 [ g
317 19 1dAINITNTIZH phylogenetic Y9I 4 31 IA

~ IB

I
Vil

1B

A

v
VI
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HAM3311Un genotype 1ae 148U luaIu VP1-P2A junction 91nMIATINEOU
(= ~ o ¥ A = AN Yo a = s A Ada A A ]
genotype  InemsifSouriieudwuiiing lo Indn ldnuing To lndvesdiidiaon  ftleglu
v o ' a L4 [ . .
TUIMTIUANUENTIY  (GenBank) WU INNITUATIEHNAIINNITNT  phylogenetic analysis
Y v H
MINUA 4 339TA WU @089 NATABY 1Y subgenotype 1A LAZWUIINGUAIOINAAANT

A ~ = A A = J v o A a dgl A o 1 3’ Y
i%U1ﬂﬂt}W'ﬁ‘imu§1uﬂW.ﬁ2544 Nuﬁﬂﬁi@llﬂﬂﬂﬁﬁlﬂﬂﬂﬁi%‘]ﬂﬂ‘mﬂﬂ%u‘ﬂ DUND Tﬂamiau

Yy
a KX A

@ v ~ ~ 1 @ @ 1 a = J @ ~
mmmuwuﬂuﬂw.ﬁ%% AU WHINTIVA Wﬂﬂ1ﬁu’3ﬂaiﬁ)1ﬂﬂﬂg1ﬁlﬂﬂﬂﬁi%‘UW]‘ﬂmﬂﬂJu‘ﬂ

@ @ a 1 o @ 1 a L4 I~
sadausis g Wilw.a2544-2545  daudavidaFeasienuniiunng 1 Inauesnsanuuiludn

[

1 £ X J FY @ A a 42’ Ao o ~
ﬂ@‘ll?‘iu\?lmﬂW'U'J'IﬂﬁWEJﬂ'Uﬂ']iig‘]_ﬂﬂ‘ﬂLﬂﬂslluﬂi]\iﬂ'lﬂa'lﬂ'l\ﬂuﬂW.ﬁ.2548

4.2 Whole genome sequence analysis

INMIDOATHANUENTTUNSD Tunues hiadudnay o Nszualulnewui
UsznovliUdae 7431 1anale 1ne #9613150 encode oonu U TUsAY 2227 2 tazwu Twe
A THUA 2171 42 (29.22%) 10e C NINNA 1189 917 (16%) , LU G NIAHNA 1627 917 (21.89%), 1ud
T NIHUA 2442 A7 (32.86%), 1A R NI1HUA 1 872 (0.01%), 1 Y Na1ua 167 (0.01%) uazilsua
G+C =37.90% taznmilTsumon a1auiaaa 1o Inainad Tuwves hiadusnaue nvun'ld
LY 0o v A =1 o':/l = YAV} [ d' d’ d! =1
1 §reuiinna T Inaned Tunuea lasadusntey o wwludsemaduaadisisanulusuing

o @ 0o w Aa ~ A o = =~ 9 1
THANUTNITY (GenBank)Tﬂﬂmﬂumﬂaia"lm MihwlSeuien 1dun X83302.1 (FG.), X75215
(GBM), K02990 (LA), M20273 (MBB), M14707 (HM175), AB020564 (AH1), AB020565 (AH2),
AB020567 (FH1), AB020568 (FH2), AB020569 (FH3), AF357222 (LU), AF268396 (HAF),
Ay ¥ A v o o A Y P-4

AF485328 (LY6), AF512536 (DL3) #ah lawua1 3 Iunwed higdusnauenviun lannles ud

a J { o oA i [ {
ANUAA1eYRIING 1o Inauniiga Ao meugn lduanlszmaqijuArl) aegla 20
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I Y6 (China 2002*)
——FH3 (Japan 1994%*)
DL3 (China 2003*)
FH2 (Japan 1993*)
AH1 (Japan 1992%)
LPO14 (Thailand 2005) > 1A

LU38 (China 2002%*)
AH2 (Japan 1991%*)

FH1 (Japan 1992%)
LA (UJS.A1975)
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navnmsssumeulesiduanumideuvesiing lo na, nsaeziilu vod whole
Y 1 v
genome UYBIN5ANE I N1 whole genome DUNTTIBIIU IUTUIANTTHANUEFNTTN (GenBank)
] = g 2 o a S a ¢ ~
WU whole genome ¥8IMsAnHIosIFUAANMHKIBUYBINIAG 10 Ina taz nsasiilu

11U AH1 7D 98.2% 182 96.7% salandrgaziden lun11ans uay 14



H 1 3 4 a 4 [ a o A { @ @
M99 13 uaasanlesiFuannumilouveetiang Ie Inaves LPO14 N1 129@ To Inaoufisieaulusuimssdawugnisy (GenBank)

Number of nucleotide differences /identity
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AH1 AH2 FH1 FH2 FH3 HAF LU38 LY6 DL3 LA HM175 MBB GBM F.G.

Full 134/98.2 260/96.5 290/96.1 260/96.5 193/97.4 669/91 178/97.6 260/96.5 223/97 349/95.3 654/91.2 654/91.2 334/95.5 416/94.4
5'NTR 16/97.6  25/96.3  12/98.3  14/97.9  15/97.8 36/94.7 ~ 12/98.3 12/98.3 13/98.1 14/97.9  34/95 46/93.3 17975  21/97
VP4 0/100 1/98.5 1/98.5 1/98.5 1/98.5 6/91.3 1/98.5 2/97.1 1/98.5  1/98.5 6/91.3 6/91.3 2/97.1 1/98.5
VP2 13/98 17/97.4  25/96.3  27/96 17/97.5 = 63/90.6 19/97.2  25/96.2  21/96.9 33/95.1 63/90.6 61/90.9 35/94.7 31/95.3
VP3 11/98.5  25/96.6  32/95.7 27/96.3 15/97.9 69/90.7 18/97.6  35/95.2  24/96.7 38/94.8 67/90.9 63/91.5 35/953 41/94.4
VP1 22/97.6  40/95.6  36/96 40/95.6  21/97.7 = 86/90.4  23/97.5  39/95.7 32/96.4 59/93.5 84/90.7 80/91.1 41/95.4  57/93.7
2A 10/98.2  28/95 36/93.6  31/94.5 16/97.1  64/88.7 16/97.1 37/93.4 17/97  32/943  64/88.8  56/90.1 30/94.7 33/94.1
2B 6/98.1 16/95 27/91.5  14/95.6 ~ 16/95 30/90.6  10/96.8  12/96.2 = 9/97.1  20/93.7 26/91.9 27/91.5 15/953  21/934
2C 19/98.1  41/95.9 41/95.9 38/96.2 ~ 38/96.2  121/88 33/96.7 34/96.6 35/96.5 48/95.2 119/88.2 123/87.8 54/94.6  66/93.4
3A 5/97.7 6/97.2 12/94.5  11/95 8/96.3 16/92.3  6/97.2 8/96.3 4/8.1 12/94.5 16/92.3  20/90.5 16/92.3  22/89.6
3B 1/98.5 3/95.6 3/95.6 2/97.1 5/92:7 7/89.8 3/95.6 2/97.1 2/97.1  1/98.5 6/91.3 7/89.8 2/97.1 1/98.5
3C 7/99 18/97.2  26/96.1 19/97.1 = 12/98.1 @ 57/91.4 = 14/97.8  21/96.8 @ 16/97.5 26/96.1 57/91.4 47/92.8 30/95.4 30/95.4
3D 22/98.5  38/97.4 41/97.2  37/975 28/98.1  111/92.4 28/98.1 _34/97.7 45/96.9 °57/96.1 110/92.5 114/92.2 54/96.3  88/94
3'NTR 0/100 0/100 0/100 0/100 0/100 0/100 0/100 0/100 1/98.4 . 9/85.9 0/100 6/90.4 1/98.4 2/96.8
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M319N 14 L!ﬁ‘ﬂ\‘lﬂnﬂ@ﬁl%uﬂﬂ’ﬂlﬂﬂuﬂum@qﬂj@@guiue‘u@\‘l LP014 ﬂﬂu’JﬂaI@]lﬂﬂauvli’]ﬂ\ﬂuglu‘ﬁu’lﬂ’ﬁjﬂawuﬁ.ﬂiim (GenBank)

Number of amino acid differences / identity
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AH1 AH2 FH1 FH2 FH3 HAF LU38 LY6 DL3 LA HM175 MBB GBM F.G.
Full 82/96.7 171/93.1 196/92.1 163/93.4 134/94.6 436/82.4 116/95.3 189/93.6 136/94.5 228/90.8 424/82.9 433/82.5 220/91.1 227/88.8
VP4 0/100  0/100 0/100 0/100 0/100 1/95.6 1/95.6 0/100 1/95.6 0/100 1/95.6 1/95.6 0/100 0/100
VP2 0/100  0/100 1/99.5 0/100 0/100 2/99 100 0/100 0/100 0/100 2/99 2/99 1/99.5 2/99
VP3 0/100  0/100 1/99.5 0/100 0/100 2/99.1 100 3/98.7 1/99.5 0/100 1/99.5 1/99.5 0/100 2/99.1
VP1 3/98.9  5/98.2 4/98.6 8/97.2 4/98.6 17/94.5  5/98.2 8/97.2 3/98.9 17/94.5 14/95.2 14/955 11/96.5 16/94.8
2A 1/99.4  4/97.8 5/97.3 6/96.8 4/97.8 6/96.8 5/97.3 10/94.7  5/97.3 5/97.3 5/97.3 5/97.3 4/97.8 5/97.3
2B 0/100  0/100 2/98.1 0/100 3/97.1 3/97:1 0/100 0/100 0//100 0/100 0/100 2/98.1 1/99 4/96.2
2C 2/99.4  3/99.1 4/98.8 2/99.4 U908 11/96.7  2/99.4 498.8 4/98.8 3/99.1 9/97.3 15/95.5  5/98.5 10/97
3A 3/95.9  4/94.5 4/94.5 3/95.9 3/95.9 4/94.5 3/95.9 4/94.5 3/95.9 4/94.5 4/94.5 5/93.2 8/89.1 7/90.5
3B 0/100  0/100 0/100 0/100 07100 1/95.6 1/95.6 0/100 0/100 0/100 0/100 0/100 1/95.6 0/100
3C 0/100  0/100 0/100 0/100 0/100 0/100 0/100 1/99.5 2/99 0/100 0/100 0/100 1/99.5 1/99.5
3D 7/98.5 13/97.4 14/97.2  12/97.5 = 9/98.1 37/92.4 =~ 9/98.1 1197.7 15/96.9  19/96.1  37/92.5 38/92.2  18/96.3  29/94
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4. Loading dye
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Code | Accesion | SEX | Age | SGOT | SGPT | IgM | IgM | 1gG | IgG | PCR
number (AST) | (ALT)
SK001 | EF207321 | M 11 ND + 429 | + |0.12 + +
SK003 | EF207322 | M 14 ND + 459 | + |0.10 + +
SK004 | EF207323 | M 13 ND + 479 | + |0.10 + +
SKO005 | EF207324 | M 11 ND + 451 | + |0.09 + +
SK007 | EF207325 | M 14 ND + 427 | + |0.11 + +
SK008 | EF207326 | M 10 ND i 461 | + |0.14 + +
SK009 | EF207327 | M 11 ND + 423 | + |0.16 + +
SK015 | EF207328 | M 41 ND + 028| + |0.11 + +
SK018 | EF207329 | M 7 ND + 0.26 - | 175 + +
SK020 | EF207330 F 10 ND + 0.22 1.77 + +
SK021 | EF207331 F 27 ND + 0.23 0.06 + +
SK027 | EF207332 | M 7 ND + 427 | + |0.11 + +
SK065 | EF207333 | M 12 ND ND ND | ND | ND + +
SK066 | EF207334 F 11 ND ND ND | ND | ND + +
SK072 | EF207335 | M 11 ND ND ND | ND | ND + +
SKO073 | EF207336 | M 11 ND ND ND | ND | ND + +
SK078 | EF207337 | M 12 ND ND ND | ND | ND + +
SP016 | EF207338 | M 16 40 + 165| + |0.05 + +
SP017 | EF207339 | M ND 38 + 0.07| + |0.06 + +
SP022 | EF207340 F 13 30 + 142 | + | 0.04 + +
SP025 | EF207341 F 10 44 + 1.67| + |0.06 + +
SP029 | EF207342 | M 11 33 + 1.22 | + | 0.05 + +
SP034 | EF207343 | M ND 37 + 141 | + |0.05 + +
SP038 | EF207344 | M ND ND + 0.07| + |208 + +
SP043 | EF207345 F 11 38 + 440 | + |0.06 + +
SP045 | EF207346 F 16 32 + 0.85| +|0.05 + +
SP054 | EF207347 F 16 151 + 5,56 | '+ 0.08 + +
SPO0O55 | EF207348 F ND ND + 0.05| + |1.81 + +
SP056 | EF207349 | M ND ND + 479 | + | 0.06 + +
SPO057 | EF207350 F ND ND + ND + | ND + +
SP058 | EF207351 F ND ND + ND + | ND + +
SP065 | EF207352 F ND ND + ND + | ND + +
SP069 | EF207353 | M ND ND + ND | ND | ND + +
SP070 | EF207354 F ND ND + ND | ND | ND + +
LP014 | EF207355 | M ND 838 2121 | 3.06 | ND | 0.14 + +
LP016 | EF207356 | M ND ND 1108 | 2.88 | ND | 0.22 + +
LPO17 | EF207357 | M ND 163 256 |4.22 | ND | 0.15 + +
LP020 | EF207358 | M ND 448 915 |4.03 | ND | 0.21 + +
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Code | Accesion | SEX | Age | SGOT | SGPT | IgM | IgM | 1gG | IgG | PCR
number (AST) | (ALT)
LP026 | EF207359 F ND 774 62 0.19 | ND | 0.15 + +
LP0O27 | EF207360 | M ND 10 1615 | 4.79 | ND | 0.16 + +
LP028 | EF207361 | M ND 359 1648 | 4.45 | ND | 0.11 + +
LP029 EF207362 F ND 2121 527 | 4.78 + | 0.14 + +
LP0O36 | EF207363 F ND | 1108 122 | 352 | + |0.22 + +
LP043 | EF207364 | M ND 256 19 |019| + |0.15 + +
LPO47 | EF207365 | M ND 915 10 | 016 | + |0.21 + +
CR091 | EF207372 | M ND 62 838 |4.92| + |1.99 + +
CR092 | EF207366 | M ND | 1615 ND [3.72| + |0.14 + +
CR114 | EF207367 | M ND | 1648 163 | 4.72| + |0.17 + +
CR116 | EF207368 F ND 527 448 | 4.44 | + |0.15 + +
CR117 | EF207369 F ND 122 774 | 439 | + |0.21 + +
CR121 | EF207370 F ND 19 10 |430| + |201 + +
CR124 | EF207371 F ND 10 359 | 458 | + | 1.84 + +
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Molecular characterization of hepatitis A virus during the 2001-2005 outbreaks in Thailand.
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LOCUS EF207321 145 bp RNA linear VRL 07-FEB-2007
DEFINITION Hepatitis A virus strain SKOO1 polyprotein gene, partial cds.
ACCESSION  EF207321
VERSION EF207321.1 GI1:124378385
KEYWORDS -
SOURCE Hepatitis A virus
ORGANISM Hepatitis A virus
Viruses; ssRNA positive-strand viruses, no DNA stage;
Picornaviridae; Hepatovirus.
REFERENCE 1 (bases 1 to 145)
AUTHORS Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
TITLE Molecular characterization of hepatitis A virus during the
2001-2005 outbreaks in Thailand
JOURNAL  Unpublished
REFERENCE 2 (bases 1 to 145)
AUTHORS Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
TITLE Direct Submission
JOURNAL  Submitted (05-JAN-2007) Pediatrics, Center of Excellence in
Viral Hepatitis Research, Chulalongkorn University, Rama 1V
Road,Pathumwan, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..145
/organism="Hepatitis A virus"
/virion
/mol_type=""genomic RNA™"
/strain="SK001"
/db_xref=""taxon:12092"
/country="Thailand: Songkhla"
/note="subtype: 1A"
CDS <1..>145
/note="VP1-2A junction”
/codon_start=3
/product=""polyprotein”
/protein_id="ABN09956.1""
/db_xref="G1:124378386"
/translation="AGDLESSVDDPRSEEDRRFESHIECRKPYKELRLEVGKQR
LKYAQEES™
ORIGIN

1 cagctggaga cttggagtca tcggtggatg atcctagatc agaggaggat agaagatttg
61 agagtcatat agaatgtagg aaaccataca aagaattgag attggaagtt ggcaaacaaa
121 gactcaaata tgctcaggaa gagtc



LOCUS EF207322 145 bp RNA linear
DEFINITION Hepatitis A virus strain SKO03 polyprotein gene, partial cds.
ACCESSION  EF207322
VERSION EF207322.1 GI1:124378387
KEYWORDS -
SOURCE Hepatitis A virus
ORGANISM Hepatitis A virus
Viruses; ssRNA positive-strand viruses, no DNA stage;
Picornaviridae; Hepatovirus.
REFERENCE 1 (bases 1 to 145)
AUTHORS Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
TITLE Molecular characterization of hepatitis A virus during the
2001-2005 outbreaks in Thailand
JOURNAL  Unpublished
REFERENCE 2 (bases 1 to 145)
AUTHORS Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
TITLE Direct Submission
JOURNAL  Submitted (05-JAN-2007) Pediatrics, Center of Excellence in
Viral Hepatitis Research, Chulalongkorn University, Rama 1V
Road,Pathumwan, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..145
/organism="Hepatitis A virus"
/virion
/mol_type=""genomic RNA™"
/strain="SK003"
/db_xref=""taxon:12092"
/country="Thailand: Songkhla"
/note="subtype: 1A"
CDS <1..>145
/note="VP1-2A junction”
/codon_start=3
/product=""polyprotein”
/protein_id="ABN09957.1""
/db_xref="G1:124378388"
/translation="AGDLESSVDDPRSEEDRRFESHIECRKPYKELRLEVGKQR
LKYAQEES""
ORIGIN
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VRL 07-FEB-2007

1 cagctggaga cttggagtca tcggtggatg atcctagatc agaggaggat agaagatttg

61 agagtcatat agaatgtagg aaaccataca aagaattgag attggaagtt ggcaaacaaa

121 gactcaaata tgctcaggaa gagtc
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EF207323 145 bp RNA linear VRL 07-FEB-2007
Hepatitis A virus strain SKO04 polyprotein gene, partial cds.
EF207323
EF207323.1 GI1:124378389
Hepatitis A virus
Hepatitis A virus
Viruses; ssRNA positive-strand viruses, no DNA stage;
Picornaviridae; Hepatovirus.
1 (bases 1 to 145)
Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
Molecular characterization of hepatitis A virus during the
2001-2005 outbreaks in Thailand
Unpublished
2 (bases 1 to 145)
Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
Direct Submission
Submitted (05-JAN-2007) Pediatrics, Center of Excellence in
ViralHepatitis Research, Chulalongkorn University, Rama IV Road,
Pathumwan, Bangkok 10330, Thailand
Location/Qualifiers
1..145
/organism="Hepatitis A virus"
/virion
/mol_type=""genomic RNA™"
/strain="SK004"
/db_xref=""taxon:12092"
/country="Thailand: Songkhla"
/note="subtype: 1A"
<1.:>145
/note="VP1-2A junction”
/codon_start=3
/product=""polyprotein”
/protein_id="ABN09958.1""
/db_xref="G1:124378390"
/translation="AGDLESSVDDPRSEEDRRFESHIECRKPYKELRLEVGKQR
LKYAQEE™

1 cagctggaga cttggagtca tcggtggatg atcctagatc agaggaggat agaagatttg

61 agagtcatat agaatgtagg aaaccataca aagaattgag attggaagtt ggcaaacaaa

121 gactcaaata tgctcaggaa gagtg



LOCUS EF207372 145 bp RNA linear
DEFINITION Hepatitis A virus strain CR091 polyprotein gene, partial cds.
ACCESSION  EF207372
VERSION EF207372.1 GI1:124378487
KEYWORDS -
SOURCE Hepatitis A virus
ORGANISM Hepatitis A virus
Viruses; ssRNA positive-strand viruses, no DNA stage;
Picornaviridae; Hepatovirus.
REFERENCE 1 (bases 1 to 145)
AUTHORS Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
TITLE Molecular characterization of hepatitis A virus during the
2001-2005 outbreaks in Thailand
JOURNAL  Unpublished
REFERENCE 2 (bases 1 to 145)
AUTHORS Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
TITLE Direct Submission
JOURNAL  Submitted (05-JAN-2007) Pediatrics, Center of Excellence in
Viral Hepatitis Research, Chulalongkorn University, Rama 1V
Road,Pathumwan, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..145
/organism="Hepatitis A virus"
/virion
/mol_type=""genomic RNA™"
/strain="CR091"
/db_xref=""taxon:12092"
/country="Thailand: Chiangrai"
/note="subtype: 1A"
CDS <1..>145
/note="VP1-2A junction”
/codon_start=3
/product=""polyprotein”
/protein_id="ABN10007.1""
/db_xref="G1:124378488"
/translation="AGDLESSVDDPRSEEDRRFESHIESRKPYKELRLEVGKQR
LKYAQEE™
ORIGIN

64

VRL 07-FEB-2007

1 cagctgggga cttggagtca tcggtggatg atcctagatc agaggaggac agaagatttg

61 agagtcatat agaaagtagg aaaccataca aagaattgag attggaggtt ggcaagcaaa

121 gactcaagta tgctcaggaa gaatt



LOCUS EF207371 145 bp RNA linear
DEFINITION Hepatitis A virus strain CR124 polyprotein gene, partial cds.
ACCESSION  EF207371
VERSION EF207371.1 GI1:124378485
KEYWORDS -
SOURCE Hepatitis A virus
ORGANISM Hepatitis A virus
Viruses; ssRNA positive-strand viruses, no DNA stage;
Picornaviridae; Hepatovirus.
REFERENCE 1 (bases 1 to 145)
AUTHORS Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
TITLE Molecular characterization of hepatitis A virus during the
2001-2005 outbreaks in Thailand
JOURNAL  Unpublished
REFERENCE 2 (bases 1 to 145)
AUTHORS Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
TITLE Direct Submission
JOURNAL  Submitted (05-JAN-2007) Pediatrics, Center of Excellence in
Viral Hepatitis Research, Chulalongkorn University, Rama 1V
Road, Pathumwan, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..145
/organism="Hepatitis A virus"
/virion
/mol_type=""genomic RNA™"
/strain="CR124"
/db_xref=""taxon:12092"
/country="Thailand: Chiangrai"
/note="subtype: 1A"
CDS <1..>145
/note="VP1-2A junction”
/codon_start=3
/product=""polyprotein”
/protein_id="ABN10006.1""
/db_xref="G1:124378486"
/translation="AGDLESSVDDPRSEEDRRFESHIESRKPYKELRLEVGKQR
LKYAQEE™
ORIGIN
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VRL 07-FEB-2007

1 cagctgggga cttggagtca tcggtggatg atcctagatc agaggaggac agaagatttg

61 agagtcatat agaaagtagg aaaccataca aagaattgag attggaggtt ggcaagcaaa

121 gactcaagta tgctcaggaa gaatt
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EF207370 145 bp RNA linear VRL 07-FEB-2007
Hepatitis A virus strain CR121 polyprotein gene, partial cds.
EF207370
EF207370.1 GI1:124378483
Hepatitis A virus
Hepatitis A virus
Viruses; ssRNA positive-strand viruses, no DNA stage;
Picornaviridae; Hepatovirus.
1 (bases 1 to 145)
Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
Molecular characterization of hepatitis A virus during the
2001-2005 outbreaks in Thailand
Unpublished
2 (bases 1 to 145)
Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
Direct Submission
Submitted (05-JAN-2007) Pediatrics, Center of Excellence in
Viral Hepatitis Research, Chulalongkorn University, Rama 1V
Road,Pathumwan, Bangkok 10330, Thailand
Location/Qualifiers
1..145
/organism="Hepatitis A virus"
/virion
/mol_type=""genomic RNA"
/strain="CR121"
/db_xref=""taxon:12092"
/country="Thailand: Chiangrai"
/note="subtype: 1A"
<1.:>145
/note="VP1-2A junction”
/codon_start=3
/product=""polyprotein”
/protein_id="ABN10005.1""
/db_xref="G1:124378484"
/translation="AGDLESSVDDPRSEEDRRFESHIESRKPYKELRLEVGKQR
LKYAQEE™

1 cagctgggga cttggagtca tcggtggatg atcctagatc agaggaggac agaagatttg

61 agagtcatat agaaagtagg aaaccataca aagaattgag attggaggtt ggcaagcaaa

121 gactcaagta tgctcaggaa gaatt
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VRL 07-FEB-2007

LOCUS EF207369 145 bp RNA linear
DEFINITION Hepatitis A virus strain CR117 polyprotein gene, partial cds.
ACCESSION  EF207369
VERSION EF207369.1 GI1:124378481
KEYWORDS -
SOURCE Hepatitis A virus
ORGANISM Hepatitis A virus
Viruses; ssRNA positive-strand viruses, no DNA stage;
Picornaviridae; Hepatovirus.
REFERENCE 1 (bases 1 to 145)
AUTHORS Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
TITLE Molecular characterization of hepatitis A virus during the
2001-2005 outbreaks in Thailand
JOURNAL  Unpublished
REFERENCE 2 (bases 1 to 145)
AUTHORS Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
TITLE Direct Submission
JOURNAL  Submitted (05-JAN-2007) Pediatrics, Center of Excellence in
Viral Hepatitis Research, Chulalongkorn University, Rama 1V
Road,Pathumwan, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..145
/organism="Hepatitis A virus"
/virion
/mol_type=""genomic RNA™"
/strain="CR117"
/db_xref=""taxon:12092"
/country="Thailand: Chiangrai"
/note="subtype: 1A"
CDS <1..>145
/note="VP1-2A junction”
/codon_start=3
/product=""polyprotein”
/protein_id="ABN10004.1""
/db_xref="G1:124378482"
/translation="AGDLESSVDDPRSEEDRRFESHIESRKPYKELRLEVGKQR
LKYAQEE™
ORIGIN

1 cagctgggga cttggagtca tcggtggatg atcctagatc agaggaggac agaagatttg

61 agagtcatat agaaagtagg aaaccataca aagaattgag attggaggtt ggcaagcaaa

121 gactcaagta tgctcaggaa gaatt
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EF207368 145 bp RNA linear VRL 07-FEB-2007
Hepatitis A virus strain CR116 polyprotein gene, partial cds.
EF207368
EF207368.1 GI1:124378479
Hepatitis A virus
Hepatitis A virus
Viruses; ssRNA positive-strand viruses, no DNA stage;
Picornaviridae; Hepatovirus.
1 (bases 1 to 145)
Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
Molecular characterization of hepatitis A virus during the
2001-2005 outbreaks in Thailand
Unpublished
2 (bases 1 to 145)
Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
Direct Submission
Submitted (05-JAN-2007) Pediatrics, Center of Excellence in
Viral Hepatitis Research, Chulalongkorn University, Rama IV
Road, Pathumwan, Bangkok 10330, Thailand
Location/Qualifiers
1..145
/organism="Hepatitis A virus"
/virion
/mol_type=""genomic RNA™"
/strain="CR116"
/db_xref=""taxon:12092"
/country="Thailand: Chiangrai"
/note="subtype: 1A"
<1.:>145
/note="VP1-2A junction”
/codon_start=3
/product=""polyprotein”
/protein_id="ABN10003.1""
/db_xref="G1:124378480"
/translation="AGDLESSVDDPRSEEDRRFESHIESRKPYKELRLEVGKQR
LKYAQEE™

1 cagctgggga cttggagtca tcggtggatg atcctagatc agaggaggac agaagatttg

61 agagtcatat agaaagtagg aaaccataca aagaattgag attggaggtt ggcaagcaaa

121 gactcaagta tgctcaggaa gaatt
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EF207367 145 bp RNA linear VRL 07-FEB-2007
Hepatitis A virus strain CR114 polyprotein gene, partial cds.
EF207367

EF207367.1 GI1:124378477

Hepatitis A virus

Hepatitis A virus

Viruses; ssRNA positive-strand viruses, no DNA stage;
Picornaviridae; Hepatovirus.

1 (bases 1 to 145)

Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.

Molecular characterization of hepatitis A virus during the
2001-2005 outbreaks in Thailand

Unpublished

2 (bases 1 to 145)

Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.

Direct Submission

Submitted (05-JAN-2007) Pediatrics, Center of Excellence in

Hepatitis Research, Chulalongkorn University, Rama 1V Road,
Pathumwan, Bangkok 10330, Thailand

Location/Qualifiers

1..145

/organism=""Hepatitis A virus"

/virion

/mol_type=""genomic RNA"

/strain="CR114"

/db_xref="taxon:12092"

/country="Thailand: Chiangrai"

/note="subtype: 1A"

<1..>145

/note="VP1-2A junction"

/codon_start=3

/product=""polyprotein"

/protein_id="ABN10002.1"

/db_xref="G1:124378478"

/translation="AGDLESSVDDPRSEEDRRFESHIESRKPYKELRLEVGKQR

LKYAQEE™

1 cagctgggga cttggagtca tcggtggatg atcctagatc agaggaggac agaagatttg

61 agagtcatat agaaagtagg aaaccataca aagaattgag attggaggtt ggcaagcaaa

121 gactcaagta tgctcaggaa gaatt



LOCUS EF207366 145 bp RNA

linear

70

VRL 07-FEB-2007

DEFINITION Hepatitis A virus strain CR092 polyprotein gene, partial cds.

ACCESSION  EF207366

VERSION EF207366.1 GI1:124378475
KEYWORDS -
SOURCE Hepatitis A virus

ORGANISM Hepatitis A virus

Viruses; ssRNA positive-strand viruses, no DNA stage;

Picornaviridae; Hepatovirus.
REFERENCE 1 (bases 1 to 145)

AUTHORS Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,

Chongsrisawat,V. and Poovorawan,Y.

TITLE Molecular characterization of hepatitis A virus during the

2001-2005 outbreaks in Thailand
JOURNAL Unpublished
REFERENCE 2 (bases 1 to 145)

AUTHORS Barameechai K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,

Chongsrisawat,V. and Poovorawan,Y.
TITLE Direct Submission

JOURNAL  Submitted (05-JAN-2007) Pediatrics, Center of Excellence in
Viral Hepatitis Research, Chulalongkorn University, Rama 1V

Road, Pathumwan, Bangkok 10330, Thailand

FEATURES Location/Qualifiers

source 1..145

/organism="Hepatitis A virus"

/virion
/mol_type=""genomic RNA™
/strain="CR092"
/db_xref=""taxon:12092"

/country="Thailand: Chiangrai"

/note="subtype: 1A"

CDS <1..>145
/note="VP1-2A junction"
/codon_start=3
/product="polyprotein"
/protein_id="ABN10001.1"
/db_xref="G1:124378476"

/translation="AGDLESSVDDPRSEEDRRFESHIESRKPYKELRLEVGKQR

LKYAQEE"™
ORIGIN

1 cagctggaga cttggagtca tcggtggatg atcctagatc agaggaggac agaagatttg

61 agagtcatat agaaagtagg aaaccataca aagaattgag attggaggtt ggcaagcaaa

121 gactcaagta tgctcaggaa gaatt



LOCUS EF207365 145 bp RNA

linear

71

VRL 07-FEB-2007

DEFINITION Hepatitis A virus strain LP047 polyprotein gene, partial cds.

ACCESSION EF207365

VERSION EF207365.1 G1:124378473
KEYWORDS -
SOURCE Hepatitis A virus

ORGANISM Hepatitis A virus

Viruses; ssRNA positive-strand viruses, no DNA stage;

Picornaviridae; Hepatovirus.
REFERENCE 1 (bases 1 to 145)

AUTHORS Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,

Chongsrisawat,V. and Poovorawan,Y.

TITLE Molecular characterization of hepatitis A virus during the

2001-2005 outbreaks in Thailand
JOURNAL  Unpublished
REFERENCE 2 (bases 1 to 145)

AUTHORS Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,

Chongsrisawat,V. and Poovorawan,Y.
TITLE Direct Submission

JOURNAL  Submitted (05-JAN-2007) Pediatrics, Center of Excellence in
Viral Hepatitis Research, Chulalongkorn University, Rama 1V

Road,Pathumwan, Bangkok 10330, Thailand

FEATURES Location/Qualifiers
source 1..145

/organism="Hepatitis A virus"

/virion
/mol_type=""genomic RNA™"
/strain="LP047"
/db_xref=""taxon:12092"

/country="Thailand: Lampang"

/note="subtype: 1A"

CDS <1..>145
/note="VP1-2A junction”
/codon_start=3
/product=""polyprotein”
/protein_id="ABN10000.1"
/db_xref="G1:124378474"

/translation="AGDLESSVDDPRSEEDRRFESHIECRKPYKELRLEVGKQR

LKYAQEE"
ORIGIN

1 cagctggaga cttggagtca tcggtggatg atcctagatc agaggaggat agaagatttg

61 agagtcatat agaatgtagg aaaccataca aagaattgag attggaagtt ggcaaacaaa

121 gactcaaata tgctcaggaa gagtt



LOCUS EF207364 145 bp RNA linear
DEFINITION Hepatitis A virus strain LP043 polyprotein gene, partial cds.
ACCESSION  EF207364
VERSION EF207364.1 GI1:124378471
KEYWORDS -
SOURCE Hepatitis A virus
ORGANISM Hepatitis A virus
Viruses; ssRNA positive-strand viruses, no DNA stage;
Picornaviridae; Hepatovirus.
REFERENCE 1 (bases 1 to 145)
AUTHORS Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
TITLE Molecular characterization of hepatitis A virus during the
2001-2005 outbreaks in Thailand
JOURNAL  Unpublished
REFERENCE 2 (bases 1 to 145)
AUTHORS Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
TITLE Direct Submission
JOURNAL  Submitted (05-JAN-2007) Pediatrics, Center of Excellence in
Viral Hepatitis Research, Chulalongkorn University, Rama 1V
Road, Pathumwan, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..145
/organism="Hepatitis A virus"
/virion
/mol_type=""genomic RNA™"
/strain="LP043"
/db_xref=""taxon:12092"
/country="Thailand: Lampang"
/note="subtype: 1A"
CDS <1..>145
/note="VP1-2A junction”
/codon_start=3
/product=""polyprotein”
/protein_id="ABN09999.1""
/db_xref="G1:124378472"
/translation="AGDLESSVDDPRSEEDRRFESHIECRKPYKELRLEVGKQR
LKYAQEE™
ORIGIN

72

VRL 07-FEB-2007

1 cagctggaga cttggagtca tcggtggatg atcctagatc agaggaggat agaagatttg

61 agagtcatat agaatgtagg aaaccataca aagaattgag attggaagtt ggcaaacaaa

121 gactcaaata tgctcaggaa gagtt



LOCUS EF207363 145 bp RNA linear
DEFINITION Hepatitis A virus strain LP036 polyprotein gene, partial cds.
ACCESSION  EF207363
VERSION EF207363.1 GI1:124378469
KEYWORDS -
SOURCE Hepatitis A virus
ORGANISM Hepatitis A virus
Viruses; ssRNA positive-strand viruses, no DNA stage;
Picornaviridae; Hepatovirus.
REFERENCE 1 (bases 1 to 145)
AUTHORS Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
TITLE Molecular characterization of hepatitis A virus during the
2001-2005 outbreaks in Thailand
JOURNAL  Unpublished
REFERENCE 2 (bases 1 to 145)
AUTHORS Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
TITLE Direct Submission
JOURNAL  Submitted (05-JAN-2007) Pediatrics, Center of Excellence in
Viral Hepatitis Research, Chulalongkorn University, Rama 1V
Road,Pathumwan, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..145
/organism="Hepatitis A virus"
/virion
/mol_type=""genomic RNA™"
/strain="LP036"
/db_xref=""taxon:12092"
/country="Thailand: Lampang"
/note="subtype: 1A"
CDS <1..>145
/note="VP1-2A junction”
/codon_start=3
/product=""polyprotein”
/protein_id="ABN09998.1""
/db_xref="G1:124378470"
/translation="AGDLESSVDDPRSEEDRRFESHIECRKPYKELRLEVGKQR
LKYAQEE™
ORIGIN

73

VRL 07-FEB-2007

1 cagctggaga cttggagtca tcggtggatg atcctagatc agaggaggat agaagatttg

61 agagtcatat agaatgtagg aaaccataca aagaattgag attggaagtt ggcaaacaaa

121 gactcaaata tgctcaggaa gagtt



LOCUS
DEFINITION
ACCESSION
VERSION
KEYWORDS
SOURCE
ORGANISM

REFERENCE

AUTHORS

TITLE

JOURNAL

REFERENCE

AUTHORS

TITLE

JOURNAL

FEATURES

source

CDS

ORIGIN
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EF207362 145 bp RNA linear VRL 07-FEB-2007
Hepatitis A virus strain LP029 polyprotein gene, partial cds.
EF207362
EF207362.1 GI1:124378467
Hepatitis A virus
Hepatitis A virus
Viruses; ssRNA positive-strand viruses, no DNA stage;
Picornaviridae; Hepatovirus.
1 (bases 1 to 145)
Barameechai K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y .
Molecular characterization of hepatitis A virus during the
2001-2005 outbreaks in Thailand
Unpubl ished
2 (bases 1 to 145)
Barameechai,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
Direct Submission
Submitted (05-JAN-2007) Pediatrics, Center of Excellence in
Viral Hepatitis Research, Chulalongkorn University, Rama 1V Road,
Pathumwan, Bangkok 10330, Thailand
Location/Qualifiers
1..145
/organism=""Hepatitis A virus"
/virion
/mol_type=""genomic RNA"
/strain="LP029"
/db_xref="taxon:12092"
/country="Thailand: Lampang"
/note="subtype: 1A"
<1..>145
/note="VP1-2A junction"
/codon_start=3
/product=""polyprotein"
/protein_id="ABN09997.1"
/db_xref="G1:124378468"
/translation=""AGDLESSVDDPRSEEDRRLESHIECRKPYKELRLEVGKQR
LKYAQEE™

1 cagctggaga cttggagtca tcggtggatg atcctagatc agaggaggat agaagacttg

61 agagtcatat agaatgtagg aaaccataca aagaattgag attggaagtt ggcaaacaaa

121 gactcaaata tgctcaggaa gagtt



LOCUS EF207361 145 bp RNA linear
DEFINITION Hepatitis A virus strain LP028 polyprotein gene, partial cds.
ACCESSION  EF207361
VERSION EF207361.1 GI1:124378465
KEYWORDS -
SOURCE Hepatitis A virus
ORGANISM Hepatitis A virus
Viruses; ssRNA positive-strand viruses, no DNA stage;
Picornaviridae; Hepatovirus.
REFERENCE 1 (bases 1 to 145)
AUTHORS Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
TITLE Molecular characterization of hepatitis A virus during the
2001-2005 outbreaks in Thailand
JOURNAL  Unpublished
REFERENCE 2 (bases 1 to 145)
AUTHORS Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
TITLE Direct Submission
JOURNAL  Submitted (05-JAN-2007) Pediatrics, Center of Excellence in
Viral Hepatitis Research, Chulalongkorn University, Rama 1V
Road,Pathumwan, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..145
/organism="Hepatitis A virus"
/virion
/mol_type=""genomic RNA™"
/strain="LP028"
/db_xref=""taxon:12092"
/country="Thailand: Lampang"
/note="subtype: 1A"
CDS <1..>145
/note="VP1-2A junction”
/codon_start=3
/product=""polyprotein”
/protein_id="ABN09996.1""
/db_xref="G1:124378466"
/translation="AGDLESSVDDPRSEEDRRFESHIECRKPYKELRLEVGKQR
LKYAQEE™
ORIGIN

75

VRL 07-FEB-2007

1 cagctggaga cttggagtca tcggtggatg atcctagatc agaggaggat agaagatttg

61 agagtcatat agaatgtagg aaaccataca aagaattgag attggaagtt ggcaaacaaa

121 gactcaaata tgctcaggaa gagtt



LOCUS EF207360 145 bp RNA linear
DEFINITION Hepatitis A virus strain LP027 polyprotein gene, partial cds.
ACCESSION  EF207360
VERSION EF207360.1 GI1:124378463
KEYWORDS -
SOURCE Hepatitis A virus
ORGANISM Hepatitis A virus
Viruses; ssRNA positive-strand viruses, no DNA stage;
Picornaviridae; Hepatovirus.
REFERENCE 1 (bases 1 to 145)
AUTHORS Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
TITLE Molecular characterization of hepatitis A virus during the
2001-2005 outbreaks in Thailand
JOURNAL  Unpublished
REFERENCE 2 (bases 1 to 145)
AUTHORS Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
TITLE Direct Submission
JOURNAL  Submitted (05-JAN-2007) Pediatrics, Center of Excellence in
Viral Hepatitis Research, Chulalongkorn University, Rama 1V
Road,Pathumwan, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..145
/organism="Hepatitis A virus"
/virion
/mol_type=""genomic RNA™"
/strain="LP027"
/db_xref=""taxon:12092"
/country="Thailand: Lampang"
/note="subtype: 1A"
CDS <1..>145
/note="VP1-2A junction”
/codon_start=3
/product=""polyprotein”
/protein_id="ABN09995.1""
/db_xref="G1:124378464"
/translation="AGDLESSVDDPRSEEDRRFESHIECRKPYKELRLEVGKQR
LKYAQEE™
ORIGIN

76

VRL 07-FEB-2007

1 cagctggaga cttggagtca tcggtggatg atcctagatc agaggaggat agaagatttg

61 agagtcatat agaatgtagg aaaccataca aagaattgag attggaagtt ggcaaacaaa

121 gactcaaata tgctcaggaa gagtt



LOCUS
DEFINITION
ACCESSION
VERSION
KEYWORDS
SOURCE
ORGANISM

REFERENCE

AUTHORS

TITLE

JOURNAL

REFERENCE

AUTHORS

TITLE

JOURNAL

FEATURES

source

CDS

ORIGIN
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EF207359 145 bp RNA linear VRL 07-FEB-2007
Hepatitis A virus strain LP026 polyprotein gene, partial cds.
EF207359
EF207359.1 GI1:124378461
Hepatitis A virus
Hepatitis A virus
Viruses; ssRNA positive-strand viruses, no DNA stage;
Picornaviridae; Hepatovirus.
1 (bases 1 to 145)
Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
Molecular characterization of hepatitis A virus during the
2001-2005 outbreaks in Thailand
Unpublished
2 (bases 1 to 145)
Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
Direct Submission
Submitted (05-JAN-2007) Pediatrics, Center of Excellence in
Viral Hepatitis Research, Chulalongkorn University, Rama IV
Road,Pathumwan, Bangkok 10330, Thailand
Location/Qualifiers
1..145
/organism="Hepatitis A virus"
/virion
/mol_type=""genomic RNA™"
/strain="LP026"
/db_xref=""taxon:12092"
/country="Thailand: Lampang"
/note="subtype: 1A"
<1.:>145
/note="VP1-2A junction”
/codon_start=3
/product=""polyprotein”
/protein_id="ABN09994._1""
/db_xref="G1:124378462"
/translation="AGDLESSVDDPRSEEDRRFESHIECRKPYKELRLEVGKQR
LKYAQEE™

1 cagctggaga cttggagtca tcggtggatg atcctagatc agaggaggat agaagatttg

61 agagtcatat agaatgtagg aaaccataca aagaattgag attggaagtt ggcaaacaaa

121 gactcaaata tgctcaggaa gagtt



LOCUS EF207358 145 bp RNA linear
DEFINITION Hepatitis A virus strain LP020 polyprotein gene, partial cds.
ACCESSION  EF207358
VERSION EF207358.1 GI1:124378459
KEYWORDS -
SOURCE Hepatitis A virus
ORGANISM Hepatitis A virus
Viruses; ssRNA positive-strand viruses, no DNA stage;
Picornaviridae; Hepatovirus.
REFERENCE 1 (bases 1 to 145)
AUTHORS Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
TITLE Molecular characterization of hepatitis A virus during the
2001-2005 outbreaks in Thailand
JOURNAL  Unpublished
REFERENCE 2 (bases 1 to 145)
AUTHORS Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
TITLE Direct Submission
JOURNAL  Submitted (05-JAN-2007) Pediatrics, Center of Excellence in
Viral Hepatitis Research, Chulalongkorn University, Rama 1V
Road,Pathumwan, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..145
/organism="Hepatitis A virus"
/virion
/mol_type=""genomic RNA™"
/strain="LP020"
/db_xref=""taxon:12092"
/country="Thailand: Lampang"
/note="subtype: 1A"
CDS <1..>145
/note="VP1-2A junction”
/codon_start=3
/product=""polyprotein”
/protein_id="ABN09993.1""
/db_xref="G1:124378460"
/translation="AGDLESSVDDPRSEEDRRFESHIECRKPYKELRLEVGKQR
LKYAQEE™
ORIGIN

78

VRL 07-FEB-2007

1 cagctggaga cttggagtca tcggtggatg atcctagatc agaggaggat agaagatttg

61 agagtcatat agaatgtagg aaaccataca aagaattgag attggaagtt ggcaaacaaa

121 gactcaaata tgctcaggaa gagtt



LOCUS EF207357 145 bp RNA linear
DEFINITION Hepatitis A virus strain LP0O17 polyprotein gene, partial cds.
ACCESSION  EF207357
VERSION EF207357.1 GI1:124378457
KEYWORDS -
SOURCE Hepatitis A virus
ORGANISM Hepatitis A virus
Viruses; ssRNA positive-strand viruses, no DNA stage;
Picornaviridae; Hepatovirus.
REFERENCE 1 (bases 1 to 145)
AUTHORS Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
TITLE Molecular characterization of hepatitis A virus during the
2001-2005 outbreaks in Thailand
JOURNAL  Unpublished
REFERENCE 2 (bases 1 to 145)
AUTHORS Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
TITLE Direct Submission
JOURNAL  Submitted (05-JAN-2007) Pediatrics, Center of Excellence in
Viral Hepatitis Research, Chulalongkorn University, Rama 1V
Road, Pathumwan, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..145
/organism="Hepatitis A virus"
/virion
/mol_type=""genomic RNA™"
/strain="LP0O17"
/db_xref=""taxon:12092"
/country="Thailand: Lampang"
/note="subtype: 1A"
CDS <1..>145
/note="VP1-2A junction”
/codon_start=3
/product=""polyprotein”
/protein_id="ABN09992.1""
/db_xref="G1:124378458"
/translation="AGDLESSVDDPRSEEDRRFESHIECRKPYKELRLEVGKQR
LKYAQEE™
ORIGIN

79

VRL 07-FEB-2007

1 cagctggaga cttggagtca tcggtggatg atcctagatc agaggaggat agaagatttg

61 agagtcatat agaatgtagg aaaccataca aagaattgag attggaagtt ggcaaacaaa

121 gactcaaata tgctcaggaa gagtt



LOCUS EF207356 145 bp RNA linear
DEFINITION Hepatitis A virus strain LP016 polyprotein gene, partial cds.
ACCESSION  EF207356
VERSION EF207356.1 GI1:124378455
KEYWORDS -
SOURCE Hepatitis A virus
ORGANISM Hepatitis A virus
Viruses; ssRNA positive-strand viruses, no DNA stage;
Picornaviridae; Hepatovirus.
REFERENCE 1 (bases 1 to 145)
AUTHORS  Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y .
TITLE Molecular characterization of hepatitis A virus during the
2001-2005 outbreaks in Thailand
JOURNAL Unpubl ished
REFERENCE 2 (bases 1 to 145)
AUTHORS Barameechai,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
TITLE Direct Submission
JOURNAL  Submitted (05-JAN-2007) Pediatrics, Center of Excellence in
Viral Hepatitis Research, Chulalongkorn University, Rama 1V
Road,Pathumwan, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..145
/organism=""Hepatitis A virus"
/virion
/mol_type=""genomic RNA"
/strain="LP016"
/db_xref="taxon:12092"
/country="Thailand: Lampang"
/note="subtype: 1A"
CDS <1..>145
/note="VP1-2A junction"
/codon_start=3
/product=""polyprotein"
/protein_id="ABN09991.1"
/db_xref="GI1:124378456"
/translation="AGDLESSVDDPRSEEDRRFESHIESRKPYKELRLEVGKQR
LKYAQEE™
ORIGIN

80

VRL 07-FEB-2007

1 cagctggaga cttggagtca tcggtggatg atcctagatc agaggaggac agaagatttg

61 agagtcatat agaaagtagg aaaccataca aagaattgag attggaggtt ggcaaacaaa

121 gactcaaata tgctcaggaa gaatt



LOCUS
DEFINITION
ACCESSION
VERSION
KEYWORDS
SOURCE
ORGANISM

REFERENCE

AUTHORS

TITLE

JOURNAL

REFERENCE

AUTHORS
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JOURNAL
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FEATURES
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CDS

ORIGIN
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EF207355 145 bp RNA linear VRL 07-FEB-2007
Hepatitis A virus strain LP014 polyprotein gene, partial cds.
EF207355

EF207355.1 GI1:124378453

Hepatitis A virus

Hepatitis A virus

Viruses; ssRNA positive-strand viruses, no DNA stage;
Picornaviridae; Hepatovirus.

1 (bases 1 to 145)

Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.

Molecular characterization of hepatitis A virus during the
2001-2005 outbreaks in Thailand

Unpublished

2 (bases 1 to 145)

Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.

Direct Submission

Submitted (05-JAN-2007) Pediatrics, Center of Excellence in

Hepatitis Research, Chulalongkorn University, Rama 1V Road,
Pathumwan, Bangkok 10330, Thailand
Location/Qualifiers
1..145
/organism=""Hepatitis A virus"
/virion
/mol_type=""genomic RNA"
/strain="LP014"
/db_xref="taxon:12092"
/country="Thailand: Lampang"
/note="subtype: 1A"
<1..>145
/note="VP1-2A junction"
/codon_start=3
/product=""polyprotein"
/protein_id="ABN09990.1"
/db_xref="GI1:124378454"
/translation="AGDLESSVDDPRSEEDRRFESHIESRKPYKELRLEVGKQR
LKYAQEE™

1 cagctgggga cttggagtca tcggtggatg atcctagatc agaggaggac agaagatttg

61 agagtcatat agaaagtagg aaaccataca aagaattgag attggaggtt ggcaagcaaa

121 gactcaagta tgctcaggaa gaatt



82

LOCUS EF207354 145 bp RNA linear VRL 07-FEB-2007
DEFINITION Hepatitis A virus strain SP0O70 polyprotein gene, partial cds.
ACCESSION  EF207354
VERSION EF207354.1 GI1:124378451
KEYWORDS -
SOURCE Hepatitis A virus
ORGANISM Hepatitis A virus
Viruses; ssRNA positive-strand viruses, no DNA stage;
Picornaviridae; Hepatovirus.
REFERENCE 1 (bases 1 to 145)
AUTHORS Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
TITLE Molecular characterization of hepatitis A virus during the
2001-2005 outbreaks in Thailand
JOURNAL  Unpublished
REFERENCE 2 (bases 1 to 145)
AUTHORS Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
TITLE Direct Submission
JOURNAL  Submitted (05-JAN-2007) Pediatrics, Center of Excellence in
Viral Hepatitis Research, Chulalongkorn University, Rama 1V
Road,Pathumwan, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..145
/organism="Hepatitis A virus"
/virion
/mol_type=""genomic RNA™"
/strain="SP070"
/db_xref=""taxon:12092"
/country="Thailand: Suphan™
/note="subtype: 1A"
CDS <1..>145
/note="VP1-2A junction”
/codon_start=3
/product=""polyprotein”
/protein_id="ABN09989.1""
/db_xref="G1:124378452"
/translation="AGDLESSVDDPRSEEDRRFESHIECGKPYKELRLEVGKQR
LKYAQEE™
ORIGIN

1 cagctggaga cttggagtca tcggtggatg atcctagatc tgaggaagac agaagatttg

61 agagtcatat agaatgtggg aaaccataca aagaattgag attggaggtt ggcaaacaaa

121 gactcaaata tgctcaggaa gagtt



83

LOCUS EF207353 145 bp RNA linear VRL 07-FEB-2007
DEFINITION Hepatitis A virus strain SP065 polyprotein gene, partial cds.
ACCESSION  EF207353
VERSION EF207353.1 GI1:124378449
KEYWORDS -
SOURCE Hepatitis A virus
ORGANISM Hepatitis A virus
Viruses; ssRNA positive-strand viruses, no DNA stage;
Picornaviridae; Hepatovirus.
REFERENCE 1 (bases 1 to 145)
AUTHORS Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
TITLE Molecular characterization of hepatitis A virus during the
2001-2005 outbreaks in Thailand
JOURNAL  Unpublished
REFERENCE 2 (bases 1 to 145)
AUTHORS Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
TITLE Direct Submission
JOURNAL  Submitted (05-JAN-2007) Pediatrics, Center of Excellence in
Viral Hepatitis Research, Chulalongkorn University, Rama 1V
Road, Pathumwan, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..145
/organism="Hepatitis A virus"
/virion
/mol_type=""genomic RNA™"
/strain="SP065"
/db_xref=""taxon:12092"
/country="Thailand: Suphan™
/note="subtype: 1A"
CDS <1..>145
/note="VP1-2A junction”
/codon_start=3
/product=""polyprotein”
/protein_id="ABN09988.1""
/db_xref="G1:124378450"
/translation="AGDLESSVDDPRSEEDRRFESHIECGKPYKELRLEVGKQR
LKYAQEE™
ORIGIN

1 cagctggaga cttggagtca tcggtggatg atcctagatc tgaggaagac agaagatttg

61 agagtcatat agaatgtggg aaaccataca aagaattgag attggaggtt ggcaaacaaa

121 gactcaaata tgctcaggaa gagtt



84

LOCUS EF207352 145 bp RNA linear VRL 07-FEB-2007
DEFINITION Hepatitis A virus strain SP069 polyprotein gene, partial cds.
ACCESSION  EF207352
VERSION EF207352.1 GI1:124378447
KEYWORDS -
SOURCE Hepatitis A virus
ORGANISM Hepatitis A virus
Viruses; ssRNA positive-strand viruses, no DNA stage;
Picornaviridae; Hepatovirus.
REFERENCE 1 (bases 1 to 145)
AUTHORS Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
TITLE Molecular characterization of hepatitis A virus during the
2001-2005 outbreaks in Thailand
JOURNAL  Unpublished
REFERENCE 2 (bases 1 to 145)
AUTHORS Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
TITLE Direct Submission
JOURNAL  Submitted (05-JAN-2007) Pediatrics, Center of Excellence in
Viral Hepatitis Research, Chulalongkorn University, Rama 1V
Road,Pathumwan, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..145
/organism="Hepatitis A virus"
/virion
/mol_type=""genomic RNA™"
/strain="SP069"
/db_xref=""taxon:12092"
/country="Thailand: Suphan™
/note="subtype: 1A"
CDS <1..>145
/note="VP1-2A junction”
/codon_start=3
/product=""polyprotein”
/protein_id="ABN09987.1""
/db_xref="G1:124378448"
/translation="AGDLESSVDDPRSEEDRRFESHIECGKPYKELRLEVGKQR
LKYAQEE™
ORIGIN

1 cagctggaga cttggagtca tcggtggatg atcctagatc tgaggaagac agaagatttg

61 agagtcatat agaatgtggg aaaccataca aagaattgag attggaggtt ggcaaacaaa

121 gactcaaata tgctcaggaa gagtt
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LOCUS EF207351 145 bp RNA linear VRL 07-FEB-2007
DEFINITION Hepatitis A virus strain SP058 polyprotein gene, partial cds.
ACCESSION  EF207351
VERSION EF207351.1 GI1:124378445
KEYWORDS -
SOURCE Hepatitis A virus
ORGANISM Hepatitis A virus
Viruses; ssRNA positive-strand viruses, no DNA stage;
Picornaviridae; Hepatovirus.
REFERENCE 1 (bases 1 to 145)
AUTHORS Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
TITLE Molecular characterization of hepatitis A virus during the
2001-2005 outbreaks in Thailand
JOURNAL  Unpublished
REFERENCE 2 (bases 1 to 145)
AUTHORS Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
TITLE Direct Submission
JOURNAL  Submitted (05-JAN-2007) Pediatrics, Center of Excellence in
Viral Hepatitis Research, Chulalongkorn University, Rama 1V
Road, Pathumwan, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..145
/organism="Hepatitis A virus"
/virion
/mol_type=""genomic RNA™"
/strain="SpP058"
/db_xref=""taxon:12092"
/country="Thailand: Suphan™
/note="subtype: 1A"
CDS <1..>145
/note="VP1-2A junction”
/codon_start=3
/product=""polyprotein”
/protein_id="ABN09986.1"
/db_xref="G1:124378446"
/translation="AGDLESSVDDPRSEEDRRFESHIECGKPYKELRLEVGKQR
LKYAQEE™
ORIGIN

1 cagctggaga cttggagtca tcggtggatg atcctagatc tgaggaagac agaagatttg

61 agagtcatat agaatgtggg aaaccataca aagaattgag attggaggtt ggcaaacaaa

121 gactcaaata tgctcaggaa gagtt



LOCUS EF207350 145 bp RNA

linear
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VRL 07-FEB-2007

DEFINITION Hepatitis A virus strain SP057 polyprotein gene, partial cds.

ACCESSION EF207350

VERSION EF207350.1 G1:124378443
KEYWORDS -
SOURCE Hepatitis A virus

ORGANISM Hepatitis A virus

Viruses; ssRNA positive-strand viruses, no DNA stage;

Picornaviridae; Hepatovirus.
REFERENCE 1 (bases 1 to 145)

AUTHORS Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,

Chongsrisawat,V. and Poovorawan,Y.

TITLE Molecular characterization of hepatitis A virus during the

2001-2005 outbreaks in Thailand
JOURNAL  Unpublished
REFERENCE 2 (bases 1 to 145)

AUTHORS Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,

Chongsrisawat,V. and Poovorawan,Y.
TITLE Direct Submission

JOURNAL  Submitted (05-JAN-2007) Pediatrics, Center of Excellence in
Viral Hepatitis Research, Chulalongkorn University, Rama 1V

Road, Pathumwan, Bangkok 10330, Thailand

FEATURES Location/Qualifiers
source 1..145

/organism="Hepatitis A virus"

/virion
/mol_type=""genomic RNA™"
/strain="SP057"
/db_xref=""taxon:12092"
/country="Thailand: Suphan™
/note="subtype: 1A"

CDS <1..>145
/note="VP1-2A junction”
/codon_start=3
/product=""polyprotein”
/protein_id="ABN09985.1""
/db_xref="G1:124378444"

/translation="AGDLESSVDDPRSEEDRRFESHIECGKPYKELRLEVGKQR

LKYAQEE"
ORIGIN

1 cagctggaga cttggagtca tcggtggatg atcctagatc tgaggaagac agaagatttg

61 agagtcatat agaatgtggg aaaccataca aagaattgag attggaggtt ggcaaacaaa

121 gactcaaata tgctcaggaa gagtt
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LOCUS EF207349 145 bp RNA linear VRL 07-FEB-2007
DEFINITION Hepatitis A virus strain SP056 polyprotein gene, partial cds.
ACCESSION  EF207349
VERSION EF207349.1 GI1:124378441
KEYWORDS -
SOURCE Hepatitis A virus
ORGANISM Hepatitis A virus
Viruses; ssRNA positive-strand viruses, no DNA stage;
Picornaviridae; Hepatovirus.
REFERENCE 1 (bases 1 to 145)
AUTHORS Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
TITLE Molecular characterization of hepatitis A virus during the
2001-2005 outbreaks in Thailand
JOURNAL  Unpublished
REFERENCE 2 (bases 1 to 145)
AUTHORS Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
TITLE Direct Submission
JOURNAL  Submitted (05-JAN-2007) Pediatrics, Center of Excellence in
Viral Hepatitis Research, Chulalongkorn University, Rama 1V
Road,Pathumwan, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..145
/organism="Hepatitis A virus"
/virion
/mol_type=""genomic RNA™"
/strain="SP056"
/db_xref=""taxon:12092"
/country="Thailand: Suphan™
/note="subtype: 1A"
CDS <1..>145
/note="VP1-2A junction”
/codon_start=3
/product=""polyprotein”
/protein_id="ABN09984._1""
/db_xref="G1:124378442"
/translation="AGDLESSVDDPRSEEDRRFESHIECGKPYKELRLEVGKQR
LKYAQEE™
ORIGIN

1 cagctggaga cttggagtca tcggtggatg atcctagatc tgaggaagac agaagatttg

61 agagtcatat agaatgtggg aaaccataca aagaattgag attggaggtt ggcaaacaaa

121 gactcaaata tgctcaggaa gagtt
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LOCUS EF207348 145 bp RNA linear VRL 07-FEB-2007
DEFINITION Hepatitis A virus strain SP055 polyprotein gene, partial cds.
ACCESSION  EF207348
VERSION EF207348.1 GI1:124378439
KEYWORDS -
SOURCE Hepatitis A virus
ORGANISM Hepatitis A virus
Viruses; ssRNA positive-strand viruses, no DNA stage;
Picornaviridae; Hepatovirus.
REFERENCE 1 (bases 1 to 145)
AUTHORS Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
TITLE Molecular characterization of hepatitis A virus during the
2001-2005 outbreaks in Thailand
JOURNAL  Unpublished
REFERENCE 2 (bases 1 to 145)
AUTHORS Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
TITLE Direct Submission
JOURNAL  Submitted (05-JAN-2007) Pediatrics, Center of Excellence in
Viral Hepatitis Research, Chulalongkorn University, Rama 1V
Road,Pathumwan, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..145
/organism="Hepatitis A virus"
/virion
/mol_type=""genomic RNA™"
/strain="SP055"
/db_xref=""taxon:12092"
/country="Thailand: Suphan™
/note="subtype: 1A"
CDS <1..>145
/note="VP1-2A junction”
/codon_start=3
/product=""polyprotein”
/protein_id="ABN09983.1""
/db_xref="G1:124378440"
/translation="AGDLESSVDDPRSEEDRRFESHIECGKPYKELRLEVGKQR
LKYAQEE™
ORIGIN

1 cagctggaga cttggagtca tcggtggatg atcctagatc tgaggaagac agaagatttg

61 agagtcatat agaatgtggg aaaccataca aagaattgag attggaggtt ggcaaacaaa

121 gactcaaata tgctcaggaa gagtt
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LOCUS EF207347 145 bp RNA linear VRL 07-FEB-2007
DEFINITION Hepatitis A virus strain SP022 polyprotein gene, partial cds.
ACCESSION  EF207347
VERSION EF207347.1 GI1:124378437
KEYWORDS -
SOURCE Hepatitis A virus
ORGANISM Hepatitis A virus
Viruses; ssRNA positive-strand viruses, no DNA stage;
Picornaviridae; Hepatovirus.
REFERENCE 1 (bases 1 to 145)
AUTHORS  Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y .
TITLE Molecular characterization of hepatitis A virus during the
2001-2005 outbreaks in Thailand
JOURNAL Unpubl ished
REFERENCE 2 (bases 1 to 145)
AUTHORS Barameechai,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
TITLE Direct Submission
JOURNAL  Submitted (05-JAN-2007) Pediatrics, Center of Excellence in
Viral Hepatitis Research, Chulalongkorn University, Rama 1V
Road,Pathumwan, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..145
/organism=""Hepatitis A virus"
/virion
/mol_type=""genomic RNA"
/strain=""SP022"
/db_xref="taxon:12092"
/country="Thailand: Suphan"
/note="subtype: 1A"
CDS <1..>145
/note="VP1-2A junction"
/codon_start=3
/product=""polyprotein"
/protein_id="ABN09982._1"
/db_xref="G1:124378438"
/translation="AGDLESSVDDPRSEEDRRFESHIECGKPYKELRLEVGKQR
LKYAQEE™
ORIGIN

1 cagctggaga cttggagtca tcggtggatg atcctagatc tgaggaagac agaagatttg

61 agagtcatat agaatgtggg aaaccataca aagaattgag attggaggtt ggcaaacaaa

121 gactcaaata tgctcaggaa gagtt



90

LOCUS EF207346 145 bp RNA linear VRL 07-FEB-2007
DEFINITION Hepatitis A virus strain SP054 polyprotein gene, partial cds.
ACCESSION  EF207346
VERSION EF207346.1 GI1:124378435
KEYWORDS -
SOURCE Hepatitis A virus
ORGANISM Hepatitis A virus
Viruses; ssRNA positive-strand viruses, no DNA stage;
Picornaviridae; Hepatovirus.
REFERENCE 1 (bases 1 to 145)
AUTHORS Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
TITLE Molecular characterization of hepatitis A virus during the
2001-2005 outbreaks in Thailand
JOURNAL  Unpublished
REFERENCE 2 (bases 1 to 145)
AUTHORS Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
TITLE Direct Submission
JOURNAL  Submitted (05-JAN-2007) Pediatrics, Center of Excellence in
Viral Hepatitis Research, Chulalongkorn University, Rama 1V
Road,Pathumwan, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..145
/organism="Hepatitis A virus"
/virion
/mol_type=""genomic RNA™"
/strain="SpP054"
/db_xref=""taxon:12092"
/country="Thailand: Suphan™
/note="subtype: 1A"
CDS <1..>145
/note="VP1-2A junction”
/codon_start=3
/product=""polyprotein”
/protein_id="ABN09981.1""
/db_xref="G1:124378436"
/translation="AGDLESSVDDPRSEEDRRFESHIECGKPYKELRLEVGKQR
LKYAQEE™
ORIGIN

1 cagctggaga cttggagtca tcggtggatg atcctagatc tgaggaagac agaagatttg

61 agagtcatat agaatgtggg aaaccataca aagaattgag attggaggtt ggcaaacaaa

121 gactcaaata tgctcaggaa gagtt
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LOCUS EF207345 145 bp RNA linear VRL 07-FEB-2007
DEFINITION Hepatitis A virus strain SP045 polyprotein gene, partial cds.
ACCESSION  EF207345
VERSION EF207345.1 GI1:124378433
KEYWORDS -
SOURCE Hepatitis A virus
ORGANISM Hepatitis A virus
Viruses; ssRNA positive-strand viruses, no DNA stage;
Picornaviridae; Hepatovirus.
REFERENCE 1 (bases 1 to 145)
AUTHORS Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
TITLE Molecular characterization of hepatitis A virus during the
2001-2005 outbreaks in Thailand
JOURNAL  Unpublished
REFERENCE 2 (bases 1 to 145)
AUTHORS Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
TITLE Direct Submission
JOURNAL  Submitted (05-JAN-2007) Pediatrics, Center of Excellence in
Viral Hepatitis Research, Chulalongkorn University, Rama 1V
Road, Pathumwan, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..145
/organism="Hepatitis A virus"
/virion
/mol_type=""genomic RNA™"
/strain="SpP045"
/db_xref=""taxon:12092"
/country="Thailand: Suphan™
/note="subtype: 1A"
CDS <1..>145
/note="VP1-2A junction”
/codon_start=3
/product=""polyprotein”
/protein_id="ABN09980.1""
/db_xref="G1:124378434"
/translation="AGDLESSVDDPRSEEDRRFESHIECGKPYKELRLEVGKQR
LKYAQEE™
ORIGIN

1 cagctggaga cttggagtca tcggtggatg atcctagatc tgaggaagac agaagatttg

61 agagtcatat agaatgtggg aaaccataca aagaattgag attggaggtt ggcaaacaaa

121 gactcaaata tgctcaggaa gagtt



92

LOCUS EF207344 145 bp RNA linear VRL 07-FEB-2007
DEFINITION Hepatitis A virus strain SP043 polyprotein gene, partial cds.
ACCESSION  EF207344
VERSION EF207344.1 GI1:124378431
KEYWORDS -
SOURCE Hepatitis A virus
ORGANISM Hepatitis A virus
Viruses; ssRNA positive-strand viruses, no DNA stage;
Picornaviridae; Hepatovirus.
REFERENCE 1 (bases 1 to 145)
AUTHORS Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
TITLE Molecular characterization of hepatitis A virus during the
2001-2005 outbreaks in Thailand
JOURNAL  Unpublished
REFERENCE 2 (bases 1 to 145)
AUTHORS Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
TITLE Direct Submission
JOURNAL  Submitted (05-JAN-2007) Pediatrics, Center of Excellence in
Viral Hepatitis Research, Chulalongkorn University, Rama 1V
Road,Pathumwan, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..145
/organism="Hepatitis A virus"
/virion
/mol_type=""genomic RNA™"
/strain="SpP043"
/db_xref=""taxon:12092"
/country="Thailand: Suphan™
/note="subtype: 1A"
CDS <1..>145
/note="VP1-2A junction”
/codon_start=3
/product=""polyprotein”
/protein_id="ABN09979.1""
/db_xref="G1:124378432"
/translation="AGDLESSVDDPRSEEDRRFESHIECGKPYKELRLEVGKQR
LKYAQEE™
ORIGIN

1 cagctggaga cttggagtca tcggtggatg atcctagatc tgaggaagac agaagatttg

61 agagtcatat agaatgtggg aaaccataca aagaattgag attggaggtt ggcaaacaaa

121 gactcaaata tgctcaggaa gagtt
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LOCUS EF207343 145 bp RNA linear VRL 07-FEB-2007
DEFINITION Hepatitis A virus strain SP038 polyprotein gene, partial cds.
ACCESSION  EF207343
VERSION EF207343.1 GI1:124378429
KEYWORDS -
SOURCE Hepatitis A virus
ORGANISM Hepatitis A virus
Viruses; ssRNA positive-strand viruses, no DNA stage;
Picornaviridae; Hepatovirus.
REFERENCE 1 (bases 1 to 145)
AUTHORS Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
TITLE Molecular characterization of hepatitis A virus during the
2001-2005 outbreaks in Thailand
JOURNAL  Unpublished
REFERENCE 2 (bases 1 to 145)
AUTHORS Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
TITLE Direct Submission
JOURNAL  Submitted (05-JAN-2007) Pediatrics, Center of Excellence in
Viral Hepatitis Research, Chulalongkorn University, Rama 1V
Road,Pathumwan, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..145
/organism="Hepatitis A virus"
/virion
/mol_type=""genomic RNA™"
/strain="SpP038"
/db_xref=""taxon:12092"
/country="Thailand: Suphan™
/note="subtype: 1A"
CDS <1..>145
/note="VP1-2A junction”
/codon_start=3
/product=""polyprotein”
/protein_id="ABN09978.1""
/db_xref="G1:124378430"
/translation="AGDLESSVDDPRSEEDRRFESHIECGKPYKELRLEVGKQR
LKYAQEE™
ORIGIN

1 cagctggaga cttggagtca tcggtggatg atcctagatc tgaggaagac agaagatttg

61 agagtcatat agaatgtggg aaaccataca aagaattgag attggaggtt ggcaaacaaa

121 gactcaaata tgctcaggaa gagtt



94

LOCUS EF207342 145 bp RNA linear VRL 07-FEB-2007
DEFINITION Hepatitis A virus strain SP034 polyprotein gene, partial cds.
ACCESSION  EF207342
VERSION EF207342.1 GI1:124378427
KEYWORDS -
SOURCE Hepatitis A virus
ORGANISM Hepatitis A virus
Viruses; ssRNA positive-strand viruses, no DNA stage;
Picornaviridae; Hepatovirus.
REFERENCE 1 (bases 1 to 145)
AUTHORS Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
TITLE Molecular characterization of hepatitis A virus during the
2001-2005 outbreaks in Thailand
JOURNAL  Unpublished
REFERENCE 2 (bases 1 to 145)
AUTHORS Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
TITLE Direct Submission
JOURNAL  Submitted (05-JAN-2007) Pediatrics, Center of Excellence in
Viral Hepatitis Research, Chulalongkorn University, Rama 1V
Road,Pathumwan, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..145
/organism="Hepatitis A virus"
/virion
/mol_type=""genomic RNA™"
/strain="SpP034"
/db_xref=""taxon:12092"
/country="Thailand: Suphan™
/note="subtype: 1A"
CDS <1..>145
/note="VP1-2A junction”
/codon_start=3
/product=""polyprotein”
/protein_id="ABN09977.1"
/db_xref="G1:124378428"
/translation="AGDLESSVDDPRSEEDRRFESHIECGKPYKELRLEVGKQR
LKYAQEE™
ORIGIN

1 cagctggaga cttggagtca tcggtggatg atcctagatc tgaggaagac agaagatttg

61 agagtcatat agaatgtggg aaaccataca aagaattgag attggaggtt ggcaaacaaa

121 gactcaaata tgctcaggaa gagtt
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LOCUS EF207341 145 bp RNA linear VRL 07-FEB-2007
DEFINITION Hepatitis A virus strain SP029 polyprotein gene, partial cds.
ACCESSION  EF207341
VERSION EF207341.1 GI1:124378425
KEYWORDS -
SOURCE Hepatitis A virus
ORGANISM Hepatitis A virus
Viruses; ssRNA positive-strand viruses, no DNA stage;
Picornaviridae; Hepatovirus.
REFERENCE 1 (bases 1 to 145)
AUTHORS Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
TITLE Molecular characterization of hepatitis A virus during the
2001-2005 outbreaks in Thailand
JOURNAL  Unpublished
REFERENCE 2 (bases 1 to 145)
AUTHORS Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
TITLE Direct Submission
JOURNAL  Submitted (05-JAN-2007) Pediatrics, Center of Excellence in
Viral Hepatitis Research, Chulalongkorn University, Rama 1V
Road,Pathumwan, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..145
/organism="Hepatitis A virus"
/virion
/mol_type=""genomic RNA™"
/strain="SpP029"
/db_xref=""taxon:12092"
/country="Thailand: Suphan™
/note="subtype: 1A"
CDS <1..>145
/note="VP1-2A junction”
/codon_start=3
/product=""polyprotein”
/protein_id="ABN09976.1""
/db_xref="G1:124378426"
/translation="AGDLESSVDDPRSEEDRRFESHIECGKPYKELRLEVGKQR
LKYAQEE™
ORIGIN

1 cagctggaga cttggagtca tcggtggatg atcctagatc tgaggaagac agaagatttg

61 agagtcatat agaatgtggg aaaccataca aagaattgag attggaggtt ggcaaacaaa

121 gactcaaata tgctcaggaa gagtt
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LOCUS EF207340 145 bp RNA linear VRL 07-FEB-2007
DEFINITION Hepatitis A virus strain SP025 polyprotein gene, partial cds.
ACCESSION  EF207340
VERSION EF207340.1 GI1:124378423
KEYWORDS -
SOURCE Hepatitis A virus
ORGANISM Hepatitis A virus
Viruses; ssRNA positive-strand viruses, no DNA stage;
Picornaviridae; Hepatovirus.
REFERENCE 1 (bases 1 to 145)
AUTHORS Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
TITLE Molecular characterization of hepatitis A virus during the
2001-2005 outbreaks in Thailand
JOURNAL  Unpublished
REFERENCE 2 (bases 1 to 145)
AUTHORS Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
TITLE Direct Submission
JOURNAL  Submitted (05-JAN-2007) Pediatrics, Center of Excellence in
Viral Hepatitis Research, Chulalongkorn University, Rama 1V
Road,Pathumwan, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..145
/organism="Hepatitis A virus"
/virion
/mol_type=""genomic RNA™"
/strain="SpP025"
/db_xref=""taxon:12092"
/country="Thailand: Suphan™
/note="subtype: 1A"
CDS <1..>145
/note="VP1-2A junction”
/codon_start=3
/product=""polyprotein”
/protein_id="ABN09975.1""
/db_xref="G1:124378424"
/translation="AGDLESSVDDPRSEEDRRFESHIECGKPYKELRLEVGKQR
LKYAQEE™
ORIGIN

1 cagctggaga cttggagtca tcggtggatg atcctagatc tgaggaagac agaagatttg

61 agagtcatat agaatgtggg aaaccataca aagaattgag attggaggtt ggcaaacaaa

121 gactcaaata tgctcaggaa gagtt
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LOCUS EF207339 145 bp RNA linear VRL 07-FEB-2007
DEFINITION Hepatitis A virus strain SP0O17 polyprotein gene, partial cds.
ACCESSION  EF207339
VERSION EF207339.1 G1:124378421
KEYWORDS -
SOURCE Hepatitis A virus
ORGANISM Hepatitis A virus
Viruses; ssRNA positive-strand viruses, no DNA stage;
Picornaviridae; Hepatovirus.
REFERENCE 1 (bases 1 to 145)
AUTHORS  Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y .
TITLE Molecular characterization of hepatitis A virus during the
2001-2005 outbreaks in Thailand
JOURNAL Unpubl ished
REFERENCE 2 (bases 1 to 145)
AUTHORS Barameechai,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
TITLE Direct Submission
JOURNAL  Submitted (05-JAN-2007) Pediatrics, Center of Excellence in
Viral Hepatitis Research, Chulalongkorn University, Rama 1V
Road, Pathumwan, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..145
/organism=""Hepatitis A virus"
/virion
/mol_type=""genomic RNA"
/strain=""SPO17"
/db_xref="taxon:12092"
/country="Thailand: Suphan"
/note="subtype: 1A"
CDS <1..>145
/note="VP1-2A junction"
/codon_start=3
/product=""polyprotein"
/protein_id="ABN09974._1"
/db_xref="G1:124378422"
/translation="AGDLESSVDDPRSEEDRRFESHIECGKPYKELRLEVGKQR
LKYAQEE™
ORIGIN

1 cagctggaga cttggagtca tcggtggatg atcctagatc tgaggaagac agaagatttg

61 agagtcatat agaatgtggg aaaccataca aagaattgag attggaggtt ggcaaacaaa

121 gactcaaata tgctcaggaa gagtt
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LOCUS EF207338 145 bp RNA linear VRL 07-FEB-2007
DEFINITION Hepatitis A virus strain SP016 polyprotein gene, partial cds.
ACCESSION  EF207338
VERSION EF207338.1 GI1:124378419
KEYWORDS -
SOURCE Hepatitis A virus
ORGANISM Hepatitis A virus
Viruses; ssRNA positive-strand viruses, no DNA stage;
Picornaviridae; Hepatovirus.
REFERENCE 1 (bases 1 to 145)
AUTHORS Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
TITLE Molecular characterization of hepatitis A virus during the
2001-2005 outbreaks in Thailand
JOURNAL  Unpublished
REFERENCE 2 (bases 1 to 145)
AUTHORS Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
TITLE Direct Submission
JOURNAL  Submitted (05-JAN-2007) Pediatrics, Center of Excellence in
Viral Hepatitis Research, Chulalongkorn University, Rama 1V
Road,Pathumwan, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..145
/organism="Hepatitis A virus"
/virion
/mol_type=""genomic RNA™"
/strain="SpP016"
/db_xref=""taxon:12092"
/country="Thailand: Suphan™
/note="subtype: 1A"
CDS <1..>145
/note="VP1-2A junction”
/codon_start=3
/product=""polyprotein”
/protein_id="ABN09973.1"
/db_xref="G1:124378420"
/translation="AGDLESSVDDPRSEEDRRFESHIECGKPYKELRLEVGKQR
LKYAQEE™
ORIGIN

1 cagctggaga cttggagtca tcggtggatg atcctagatc tgaggaagac agaagatttg

61 agagtcatat agaatgtggg aaaccataca aagaattgag attggaggtt ggcaaacaaa

121 gactcaaata tgctcaggaa gagtt



LOCUS EF207337 145 bp RNA linear
DEFINITION Hepatitis A virus strain SKO78 polyprotein gene, partial cds.
ACCESSION  EF207337
VERSION EF207337.1 GI1:124378417
KEYWORDS -
SOURCE Hepatitis A virus
ORGANISM Hepatitis A virus
Viruses; ssRNA positive-strand viruses, no DNA stage;
Picornaviridae; Hepatovirus.
REFERENCE 1 (bases 1 to 145)
AUTHORS Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
TITLE Molecular characterization of hepatitis A virus during the
2001-2005 outbreaks in Thailand
JOURNAL  Unpublished
REFERENCE 2 (bases 1 to 145)
AUTHORS Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
TITLE Direct Submission
JOURNAL  Submitted (05-JAN-2007) Pediatrics, Center of Excellence in
Viral Hepatitis Research, Chulalongkorn University, Rama 1V
Road,Pathumwan, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..145
/organism="Hepatitis A virus"
/virion
/mol_type=""genomic RNA™"
/strain="SK078"
/db_xref=""taxon:12092"
/country="Thailand: Songkhla"
/note="subtype: 1A"
CDS <1..>145
/note="VP1-2A junction”
/codon_start=3
/product=""polyprotein”
/protein_id="ABN09972.1""
/db_xref="G1:124378418"
/translation="AGDLESSVDDPRSEEDRRFESHIECRKPYKELRLEVGKQR
LKYAQEE™
ORIGIN

99

VRL 07-FEB-2007

1 cagctggaga cttggagtca tcagtggatg atcctagatc agaggaggat agaagatttg

61 agagtcatat agaatgtagg aaaccataca aagaattgag attggaagtt ggcaaacaaa

121 gactcaaata tgctcaggaa gagtg



LOCUS
DEFINITION
ACCESSION
VERSION
KEYWORDS
SOURCE
ORGANISM

REFERENCE

AUTHORS

TITLE

JOURNAL

REFERENCE

AUTHORS

TITLE

JOURNAL

FEATURES

source

CDS

ORIGIN

EF207336 145 bp RNA linear
EF207336
EF207336.1 GI1:124378415
Hepatitis A virus
Hepatitis A virus
Viruses; ssRNA positive-strand viruses, no DNA stage;
Picornaviridae; Hepatovirus.
1 (bases 1 to 145)
Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
Molecular characterization of hepatitis A virus during the
2001-2005 outbreaks in Thailand
Unpublished
2 (bases 1 to 145)
Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
Direct Submission
Submitted (05-JAN-2007) Pediatrics, Center of Excellence in
Viral Hepatitis Research, Chulalongkorn University, Rama 1V
Road,Pathumwan, Bangkok 10330, Thailand
Location/Qualifiers
1..145
/organism="Hepatitis A virus"
/virion
/mol_type=""genomic RNA™"
/strain="SK073"
/db_xref=""taxon:12092"
/country="Thailand: Songkhla"
/note="subtype: 1A"
<1.:>145
/note="VP1-2A junction”
/codon_start=3
/product=""polyprotein”
/protein_id="ABN09971.1""
/db_xref="G1:124378416"
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VRL 07-FEB-2007
Hepatitis A virus strain SKO73 polyprotein gene, partial cds.

/translation="AGDLESSVDDPRSEEDRRFESHIECRKPYKELRLEVGKQR

LKYAQEE"

1 cagctggaga cttggagtca tcagtggatg atcctagatc agaggaggat agaagatttg

61 agagtcatat agaatgtagg aaaccataca aagaattgag attggaagtt ggcaaacaaa

121 gactcaaata tgctcaggaa gagtg



LOCUS
DEFINITION
ACCESSION
VERSION
KEYWORDS
SOURCE
ORGANISM

REFERENCE

AUTHORS

TITLE

JOURNAL

REFERENCE

AUTHORS

TITLE

JOURNAL

FEATURES

source

CDS

ORIGIN

EF207335 145 bp RNA linear
EF207335
EF207335.1 GI1:124378413
Hepatitis A virus
Hepatitis A virus
Viruses; ssRNA positive-strand viruses, no DNA stage;
Picornaviridae; Hepatovirus.
1 (bases 1 to 145)
Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
Molecular characterization of hepatitis A virus during the
2001-2005 outbreaks in Thailand
Unpublished
2 (bases 1 to 145)
Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
Direct Submission
Submitted (05-JAN-2007) Pediatrics, Center of Excellence in
Viral Hepatitis Research, Chulalongkorn University, Rama 1V
Road,Pathumwan, Bangkok 10330, Thailand
Location/Qualifiers
1..145
/organism="Hepatitis A virus"
/virion
/mol_type=""genomic RNA™"
/strain="SK072"
/db_xref=""taxon:12092"
/country="Thailand: Songkhla"
/note="subtype: 1A"
<1.:>145
/note="VP1-2A junction”
/codon_start=3
/product=""polyprotein”
/protein_id="ABN09970.1""
/db_xref="G1:124378414"

101

VRL 07-FEB-2007
Hepatitis A virus strain SKO72 polyprotein gene, partial cds.

/translation="AGDLESSVDDPRSEEDRRFESHIECRKPYKELRLEVGKQR

LKYAQEE"

1 cagctggaga cttggagtca tcggtggatg atcctagatc agaggaggat agaagatttg

61 agagtcatat agaatgtagg aaaccataca aagaattgag attggaagtt ggcaaacaaa

121 gactcaaata tgctcaggaa gagtg



LOCUS
DEFINITION
ACCESSION
VERSION
KEYWORDS
SOURCE
ORGANISM

REFERENCE

AUTHORS

TITLE

JOURNAL

REFERENCE

AUTHORS

TITLE

JOURNAL

FEATURES

source

CDS

ORIGIN

EF207334 145 bp RNA linear
EF207334
EF207334.1 GI1:124378411
Hepatitis A virus
Hepatitis A virus
Viruses; ssRNA positive-strand viruses, no DNA stage;
Picornaviridae; Hepatovirus.
1 (bases 1 to 145)
Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
Molecular characterization of hepatitis A virus during the
2001-2005 outbreaks in Thailand
Unpublished
2 (bases 1 to 145)
Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
Direct Submission
Submitted (05-JAN-2007) Pediatrics, Center of Excellence in
Viral Hepatitis Research, Chulalongkorn University, Rama 1V
Road,Pathumwan, Bangkok 10330, Thailand
Location/Qualifiers
1..145
/organism="Hepatitis A virus"
/virion
/mol_type=""genomic RNA™"
/strain="SK066"
/db_xref=""taxon:12092"
/country="Thailand: Songkhla"
/note="subtype: 1A"
<1.:>145
/note="VP1-2A junction”
/codon_start=3
/product=""polyprotein”
/protein_id="ABN09969.1""
/db_xref="G1:124378412"
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VRL 07-FEB-2007
Hepatitis A virus strain SK066 polyprotein gene, partial cds.

/translation="AGDLESSVDDPRSEEDRRFESHIECRKPYKELRLEVGKQR

LKYAQEE"

1 cagctggaga cttggagtca tcggtggatg atcctagatc agaggaggat agaagatttg

61 agagtcatat agaatgtagg aaaccataca aagaattgag attggaagtt ggcaaacaaa

121 gactcaaata tgctcaggaa gagtg



LOCUS
DEFINITION
ACCESSION
VERSION
KEYWORDS
SOURCE
ORGANISM

REFERENCE

AUTHORS

TITLE

JOURNAL

REFERENCE

AUTHORS

TITLE

JOURNAL

FEATURES

source

CDS

ORIGIN

EF207333 145 bp RNA linear
EF207333
EF207333.1 GI1:124378409
Hepatitis A virus
Hepatitis A virus
Viruses; ssRNA positive-strand viruses, no DNA stage;
Picornaviridae; Hepatovirus.
1 (bases 1 to 145)
Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
Molecular characterization of hepatitis A virus during the
2001-2005 outbreaks in Thailand
Unpublished
2 (bases 1 to 145)
Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
Direct Submission
Submitted (05-JAN-2007) Pediatrics, Center of Excellence in
Viral Hepatitis Research, Chulalongkorn University, Rama 1V
Road,Pathumwan, Bangkok 10330, Thailand
Location/Qualifiers
1..145
/organism="Hepatitis A virus"
/virion
/mol_type=""genomic RNA™"
/strain="SK065"
/db_xref=""taxon:12092"
/country="Thailand: Songkhla"
/note="subtype: 1A"
<1.:>145
/note="VP1-2A junction”
/codon_start=3
/product=""polyprotein”
/protein_id="ABN09968.1""
/db_xref="G1:124378410"
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VRL 07-FEB-2007
Hepatitis A virus strain SKO65 polyprotein gene, partial cds.

/translation="AGDLESSVDDPRSEEDRRFESHIECRKPYKELRLEVGKQR

LKYAQEES""

1 cagctggaga cttggagtca tcggtggatg atcctagatc agaggaggat agaagatttg

61 agagtcatat agaatgtagg aaaccataca aagaattgag attggaagtt ggcaaacaaa

121 gactcaaata tgctcaggaa gagtc



LOCUS
DEFINITION
ACCESSION
VERSION
KEYWORDS
SOURCE
ORGANISM

REFERENCE

AUTHORS

TITLE

JOURNAL

REFERENCE

AUTHORS

TITLE

JOURNAL

FEATURES

source

CDS

ORIGIN

EF207332 145 bp RNA linear
EF207332
EF207332.1 GI1:124378407
Hepatitis A virus
Hepatitis A virus
Viruses; ssRNA positive-strand viruses, no DNA stage;
Picornaviridae; Hepatovirus.
1 (bases 1 to 145)
Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
Molecular characterization of hepatitis A virus during the
2001-2005 outbreaks in Thailand
Unpublished
2 (bases 1 to 145)
Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
Direct Submission
Submitted (05-JAN-2007) Pediatrics, Center of Excellence in
Viral Hepatitis Research, Chulalongkorn University, Rama 1V
Road,Pathumwan, Bangkok 10330, Thailand
Location/Qualifiers
1..145
/organism="Hepatitis A virus"
/virion
/mol_type=""genomic RNA™"
/strain="SK027"
/db_xref=""taxon:12092"
/country="Thailand: Songkhla"
/note="subtype: 1A"
<1.:>145
/note="VP1-2A junction”
/codon_start=3
/product=""polyprotein”
/protein_id="ABN09967.1""
/db_xref="G1:124378408"
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VRL 07-FEB-2007
Hepatitis A virus strain SK027 polyprotein gene, partial cds.

/translation="AGDLESSVDDPRSEEDRRFESHIECRKPYKELRLEVGKQR

LKYAQEES""

1 cagctggaga cttggagtca tcggtggatg atcctagatc agaggaggat agaagatttg

61 agagtcatat agaatgtagg aaaccataca aagaattgag attggaagtt ggcaaacaaa

121 gactcaaata tgctcaggaa gagtc



LOCUS
DEFINITION
ACCESSION
VERSION
KEYWORDS
SOURCE
ORGANISM

REFERENCE

AUTHORS

TITLE

JOURNAL

REFERENCE

AUTHORS

TITLE

JOURNAL

FEATURES

source

CDS

ORIGIN

EF207331 145 bp RNA linear
EF207331
EF207331.1 GI1:124378405
Hepatitis A virus
Hepatitis A virus
Viruses; ssRNA positive-strand viruses, no DNA stage;
Picornaviridae; Hepatovirus.
1 (bases 1 to 145)
Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
Molecular characterization of hepatitis A virus during the
2001-2005 outbreaks in Thailand
Unpublished
2 (bases 1 to 145)
Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
Direct Submission
Submitted (05-JAN-2007) Pediatrics, Center of Excellence in
Viral Hepatitis Research, Chulalongkorn University, Rama 1V
Road,Pathumwan, Bangkok 10330, Thailand
Location/Qualifiers
1..145
/organism="Hepatitis A virus"
/virion
/mol_type=""genomic RNA™"
/strain="SK021"
/db_xref=""taxon:12092"
/country="Thailand: Songkhla"
/note="subtype: 1A"
<1.:>145
/note="VP1-2A junction”
/codon_start=3
/product=""polyprotein”
/protein_id="ABN09966.1""
/db_xref="G1:124378406"

105

VRL 07-FEB-2007
Hepatitis A virus strain SK021 polyprotein gene, partial cds.

/translation="AGDLESSVDDPRSEEDRRFESHIECRKPYKELRLEVGKQR

LKYAQEE"

1 cagctggaga cttggagtca tcggtggatg atcctagatc agaggaggat agaagatttg

61 agagtcatat agaatgtagg aaaccataca aagaattgag attggaagtt ggcaaacaaa

121 gactcaaata tgctcaggaa gagtg



LOCUS
DEFINITION
ACCESSION
VERSION
KEYWORDS
SOURCE
ORGANISM

REFERENCE

AUTHORS

TITLE

JOURNAL

REFERENCE

AUTHORS

TITLE

JOURNAL

FEATURES

source

CDS

ORIGIN

EF207330 145 bp RNA linear
EF207330
EF207330.1 GI1:124378403
Hepatitis A virus
Hepatitis A virus
Viruses; ssRNA positive-strand viruses, no DNA stage;
Picornaviridae; Hepatovirus.
1 (bases 1 to 145)
Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
Molecular characterization of hepatitis A virus during the
2001-2005 outbreaks in Thailand
Unpublished
2 (bases 1 to 145)
Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
Direct Submission
Submitted (05-JAN-2007) Pediatrics, Center of Excellence in
Viral Hepatitis Research, Chulalongkorn University, Rama 1V
Road,Pathumwan, Bangkok 10330, Thailand
Location/Qualifiers
1..145
/organism="Hepatitis A virus"
/virion
/mol_type=""genomic RNA™"
/strain="SK020"
/db_xref=""taxon:12092"
/country="Thailand: Songkhla"
/note="subtype: 1A"
<1.:>145
/note="VP1-2A junction”
/codon_start=3
/product=""polyprotein”
/protein_id="ABN09965.1""
/db_xref="G1:124378404"
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VRL 07-FEB-2007
Hepatitis A virus strain SK020 polyprotein gene, partial cds.

/translation="AGDLESSVDDPRSEEDRRFESHIECRKPYKELRLEVGKQR

LKYAQEE"

1 cagctggaga cttggagtca tcggtggatg atcctagatc agaggaggat agaagatttg

61 agagtcatat agaatgtagg aaaccataca aagaattgag attggaagtt ggcaaacaaa

121 gactcaaata tgctcaggaa gagtg



LOCUS
DEFINITION
ACCESSION
VERSION
KEYWORDS
SOURCE
ORGANISM

REFERENCE

AUTHORS

TITLE

JOURNAL

REFERENCE

AUTHORS

TITLE

JOURNAL

FEATURES

source

CDS

ORIGIN

EF207329 145 bp RNA linear
EF207329
EF207329.1 GI1:124378401
Hepatitis A virus
Hepatitis A virus
Viruses; ssRNA positive-strand viruses, no DNA stage;
Picornaviridae; Hepatovirus.
1 (bases 1 to 145)
Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
Molecular characterization of hepatitis A virus during the
2001-2005 outbreaks in Thailand
Unpublished
2 (bases 1 to 145)
Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
Direct Submission
Submitted (05-JAN-2007) Pediatrics, Center of Excellence in
Viral Hepatitis Research, Chulalongkorn University, Rama 1V
Road,Pathumwan, Bangkok 10330, Thailand
Location/Qualifiers
1..145
/organism="Hepatitis A virus"
/virion
/mol_type=""genomic RNA™"
/strain="5SK018"
/db_xref=""taxon:12092"
/country="Thailand: Songkhla"
/note="subtype: 1A"
<1.:>145
/note="VP1-2A junction”
/codon_start=3
/product=""polyprotein”
/protein_id="ABN09964.1""
/db_xref="G1:124378402"

107

VRL 07-FEB-2007
Hepatitis A virus strain SK018 polyprotein gene, partial cds.

/translation="AGDLESSVDDPRSEEDRRFESHIECRKPYKELRLEVGKQR

LKYAQEE"

1 cagctggaga cttggagtca tcggtggatg atcctagatc agaggaggat agaagatttg

61 agagtcatat agaatgtagg aaaccataca aagaattgag attggaagtt ggcaaacaaa

121 gactcaaata tgctcaggaa gagtg



LOCUS
DEFINITION
ACCESSION
VERSION
KEYWORDS
SOURCE
ORGANISM

REFERENCE

AUTHORS

TITLE

JOURNAL

REFERENCE

AUTHORS

TITLE

JOURNAL

FEATURES

source

CDS

ORIGIN

EF207328 145 bp RNA linear
EF207328
EF207328.1 GI1:124378399
Hepatitis A virus
Hepatitis A virus
Viruses; ssRNA positive-strand viruses, no DNA stage;
Picornaviridae; Hepatovirus.
1 (bases 1 to 145)
Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
Molecular characterization of hepatitis A virus during the
2001-2005 outbreaks in Thailand
Unpublished
2 (bases 1 to 145)
Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
Direct Submission
Submitted (05-JAN-2007) Pediatrics, Center of Excellence in
Viral Hepatitis Research, Chulalongkorn University, Rama 1V
Road,Pathumwan, Bangkok 10330, Thailand
Location/Qualifiers
1..145
/organism="Hepatitis A virus"
/virion
/mol_type=""genomic RNA™"
/strain="SK015"
/db_xref=""taxon:12092"
/country="Thailand: Songkhla"
/note="subtype: 1A"
<1.:>145
/note="VP1-2A junction”
/codon_start=3
/product=""polyprotein”
/protein_id="ABN09963.1""
/db_xref="G1:124378400"

108

VRL 07-FEB-2007
Hepatitis A virus strain SKO15 polyprotein gene, partial cds.

/translation="AGDLESSVDDPRSEEDRRFESHIECRKPYKELRLEVGKQR

LKYAQEE"

1 cagctggaga cttggagtca tcggtggatg atcctagatc agaggaggat agaagatttg

61 agagtcatat agaatgtagg aaaccataca aagaattgag attggaagtt ggcaaacaaa

121 gactcaaata tgctcaggaa gagtg



LOCUS
DEFINITION
ACCESSION
VERSION
KEYWORDS
SOURCE
ORGANISM

REFERENCE

AUTHORS

TITLE

JOURNAL

REFERENCE

AUTHORS

TITLE

JOURNAL

FEATURES

source

CDS

ORIGIN

EF207327 145 bp RNA linear
EF207327
EF207327.1 GI1:124378397
Hepatitis A virus
Hepatitis A virus
Viruses; ssRNA positive-strand viruses, no DNA stage;
Picornaviridae; Hepatovirus.
1 (bases 1 to 145)
Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
Molecular characterization of hepatitis A virus during the
2001-2005 outbreaks in Thailand
Unpublished
2 (bases 1 to 145)
Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
Direct Submission
Submitted (05-JAN-2007) Pediatrics, Center of Excellence in
Viral Hepatitis Research, Chulalongkorn University, Rama 1V
Road,Pathumwan, Bangkok 10330, Thailand
Location/Qualifiers
1..145
/organism="Hepatitis A virus"
/virion
/mol_type=""genomic RNA™"
/strain="SK009"
/db_xref=""taxon:12092"
/country="Thailand: Songkhla"
/note="subtype: 1A"
<1.:>145
/note="VP1-2A junction”
/codon_start=3
/product=""polyprotein”
/protein_id="ABN09962.1""
/db_xref="G1:124378398"

109

VRL 07-FEB-2007
Hepatitis A virus strain SKO09 polyprotein gene, partial cds.

/translation="AGDLESSVDDPRSEEDRRFESHIECRKPYKELRLEVGKQR

LKYAQEES""

1 cagctggaga cttggagtca tcggtggatg atcctagatc agaggaggat agaagatttg

61 agagtcatat agaatgtagg aaaccataca aagaattgag attggaagtt ggcaaacaaa

121 gactcaaata tgctcaggaa gagtc
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EF207326 145 bp RNA linear
EF207326
EF207326.1 GI1:124378395
Hepatitis A virus
Hepatitis A virus
Viruses; ssRNA positive-strand viruses, no DNA stage;
Picornaviridae; Hepatovirus.
1 (bases 1 to 145)
Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
Molecular characterization of hepatitis A virus during the
2001-2005 outbreaks in Thailand
Unpublished
2 (bases 1 to 145)
Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
Direct Submission
Submitted (05-JAN-2007) Pediatrics, Center of Excellence in
Viral Hepatitis Research, Chulalongkorn University, Rama 1V
Road,Pathumwan, Bangkok 10330, Thailand
Location/Qualifiers
1..145
/organism="Hepatitis A virus"
/virion
/mol_type=""genomic RNA™"
/strain="SK008"
/db_xref=""taxon:12092"
/country="Thailand: Songkhla"
/note="subtype: 1A"
<1.:>145
/note="VP1-2A junction”
/codon_start=3
/product=""polyprotein”
/protein_id="ABN09961.1""
/db_xref="G1:124378396"
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VRL 07-FEB-2007
Hepatitis A virus strain SKO08 polyprotein gene, partial cds.

/translation="AGDLESSVDDPRSEEDRRFESHIECRKPYKELRLEVGKQR

LKYAQEE"

1 cagctggaga cttggagtca tcggtggatg atcctagatc agaggaggat agaagatttg

61 agagtcatat agaatgtagg aaaccataca aagaattgag attggaagtt ggcaaacaaa

121 gactcaaata tgctcaggaa gagtg
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EF207325 145 bp RNA linear
EF207325
EF207325.1 GI1:124378393
Hepatitis A virus
Hepatitis A virus
Viruses; ssRNA positive-strand viruses, no DNA stage;
Picornaviridae; Hepatovirus.
1 (bases 1 to 145)
Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
Molecular characterization of hepatitis A virus during the
2001-2005 outbreaks in Thailand
Unpublished
2 (bases 1 to 145)
Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
Direct Submission
Submitted (05-JAN-2007) Pediatrics, Center of Excellence in
Viral Hepatitis Research, Chulalongkorn University, Rama 1V
Road,Pathumwan, Bangkok 10330, Thailand
Location/Qualifiers
1..145
/organism="Hepatitis A virus"
/virion
/mol_type=""genomic RNA™"
/strain="SK007"
/db_xref=""taxon:12092"
/country="Thailand: Songkhla"
/note="subtype: 1A"
<1.:>145
/note="VP1-2A junction”
/codon_start=3
/product=""polyprotein”
/protein_id="ABN09960.1""
/db_xref="G1:124378394"
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VRL 07-FEB-2007
Hepatitis A virus strain SKOO7 polyprotein gene, partial cds.

/translation="AGDLESSVDDPRSEEDRRFESHIECRKPYKELRLEVGKQR

LKYAQEE"

1 cagctggaga cttggagtca tcggtggatg atcctagatc agaggaggat agaagatttg

61 agagtcatat agaatgtagg aaaccataca aagaattgag attggaagtt ggcaaacaaa

121 gactcaaata tgctcaggaa gagtg
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EF207324 145 bp RNA linear
EF207324
EF207324.1 GI1:124378391
Hepatitis A virus
Hepatitis A virus
Viruses; ssRNA positive-strand viruses, no DNA stage;
Picornaviridae; Hepatovirus.
1 (bases 1 to 145)
Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
Molecular characterization of hepatitis A virus during the
2001-2005 outbreaks in Thailand
Unpublished
2 (bases 1 to 145)
Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
Direct Submission
Submitted (05-JAN-2007) Pediatrics, Center of Excellence in
Viral Hepatitis Research, Chulalongkorn University, Rama 1V
Road,Pathumwan, Bangkok 10330, Thailand
Location/Qualifiers
1..145
/organism="Hepatitis A virus"
/virion
/mol_type=""genomic RNA™"
/strain="SK005"
/db_xref=""taxon:12092"
/country="Thailand: Songkhla"
/note="subtype: 1A"
<1.:>145
/note="VP1-2A junction”
/codon_start=3
/product=""polyprotein”
/protein_id="ABN09959.1""
/db_xref="G1:124378392"
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VRL 07-FEB-2007
Hepatitis A virus strain SKOO5 polyprotein gene, partial cds.

/translation="AGDLESSVDDPRSEEDRRFESHIECRKPYKELRLEVGKQR

LKYAQEES""

1 cagctggaga cttggagtca tcggtggatg atcctagatc agaggaggat agaagatttg

61 agagtcatat agaatgtagg aaaccataca aagaattgag attggaagtt ggcaaacaaa

121 gactcaaata tgctcaggaa gagtc
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REFERENCE

AUTHORS

TITLE

JOURNAL

REFERENCE
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EF207320 7431 bp RNA linear
Hepatitis A virus strain LP014, complete genome.
EF207320
EF207320.1 GI1:124378383
Hepatitis A virus
Hepatitis A virus
Viruses; ssRNA positive-strand viruses, no DNA stage;
Picornaviridae; Hepatovirus.
1 (bases 1 to 7431)
Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V. and Poovorawan,Y.
Molecular characterization of hepatitis A virus during the
2001-2005 outbreaks in Thailand
Unpublished
2 (bases 1 to 7431)
Barameechai ,K., Sa-nguanmoo,P., Thongmee,C., Payungporn,S.,
Chongsrisawat,V., Theamboonlers,A. and Poovorawan,Y.
Direct Submission
Submitted (05-JAN-2007) Pediatrics, Center of Excellence in
Viral Hepatitis Research, Chulalongkorn University, Rama 1V
Road,Pathumwan, Bangkok 10330, Thailand

Location/Qualifiers

1..7431

/organism="Hepatitis A virus"

/virion

/mol_type=""genomic RNA™"

/strain="LP014"

/db_xref=""taxon:12092"

/country="Thailand: Lampang"

/note="subtype: 1A"

688..7371

/codon_start=1

/product="polyprotein"

/protein_id="ABN09955.1"

/db_xref="G1:124378384"
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VRL 07-FEB-2007

/translation="MNMSKQGIFQTVGSGLDHILSLADIEEEQMIQSVDRTAVTG
ASYFTSVDQSSVHTAEVGSHQIEPLKTSVDKPGSKKTQGEKFFLIHSADWLTTHAL
FHEVAKLDVVKLLYNEQFAVQGLLRYHTYARFGIEIQVQINPTPFQQGGL I CAMVP
GDQSYGSIASLTVYPHGLLNCNINNVVRIKVPF1YTRGAYHFKDPQYPVWELT IRV
WSELNIGTGTSAYTSLNVLARFTDLELHGLTPLSTQMMRNEFRVSTTENVVNLSNY
EDARAKMSFALDQEDWKSDPSQGGGIKITHFTTWTSIPTLAAQFPFNASDSVGQQI
KVIPVDPYFFQMTNTNPDQKC I TALAS I CQMFCFWRGDLVFDFQVFPTKYHSGRLL
FCFVPGNELIDVTGITLKQATTAPCAVMD ITGVQSTLRFRVPWISDTPYRVNRYTK
SAHQKGEYTAIGKLIVYCYNRLTSPSNVASHVRVNVYLSAINLECFAPLYHAMDVT



mat_peptide

mat_peptide

mat_peptide

mat_peptide

mat_peptide

mat_peptide

mat_peptide
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TQVGDDSGGFSTTVSTEQNVPDPQVG I TTMRDLKGKANRGKMDVSGVQAPVGAITT
IEDPVLAKKVPETFPELKPGESRHTSDHMS I YKFMGRSHFLCTFTFNSNNKEYTFP
ITLSSTSNPPHGLPSTLRWFFNLFQLYRGPLDLT I 1 ITGATDVDGMAWFTPVGLAV
DTPWVEKESALSIDYKTALGAVRFNTRRTGNIQIRLPWYSYLYAVSGALDGLGDKT
DSTFGLVSIQIANYNHSDEYLSFSCYLSVTEQSEFYFPRAPLNSNAMLSTESMMSR
IAAGDLESSVDDPRSEEDRRFESHIESRKPYKELRLEVGKQRLKYAQEELSNEVLP
PPRKIKGLFSQAKISLFYTEEHE IMKFSWRG I TADTRALRRFGFSMAAGRSVWTLE
MDAGVLTGRLVRLNDEKWTEMKDDK IVSL IEKFTSNKYWSKVNFPHGMLDLEE 1AA
NSKDFPNMSETDLCFLLHWLNPKKINLADRMLGLSGVQE IKEQGVGLIAECRTFLD
SIAGTLKSMMFGFHHSVTVE N INTVLCFVKSGILLYVIQQLNQDEHSHI IGLLRVM
NYADIGCSV I SCGKVFSKMLETVFNWOMDSRMMELRTQSFSNWLRDICSGITIFKS
FKDAI'YWLYTKLKDFYEVNYGKKKDVLN ILKDNQQKIEKAITEEADNFCILQIQDVE
KFDQYQKGVDL IQKLRTVHSMAQVDPSLGVHLSPLRDC IARVHQKLKNLGS INQAM
VTRCEPVVCYLYGKRGGGKSLTSIALATKICKHYGVEPEKNIYTKPVASDYWDGYS
GQLVCI 1DDIGQNTTDEDWSDFCQLVSGCPMRLNMASLEEKGRHFSSPF 1 IATSNW
SNPSPKTVYVKEA I DRRLHFKVEVKPASFFKNPHNDMLNVNLAKTNDA1KDMSCVD
LVMDGHN I SLMDLLSSLVMTVE IRKQNMSEFMELWSQG I SDDENGSAVAEFFQSFP
SGEPSNSKLSSFFQSVTNHKWVGVGAAVG ILGVLVGGWFVYKHFSRKEEEP IPAEG
VYHGVTKPKQV IKLDADPVESQSTLE IAGLVRKNLVQFGVGEKNGCVRWVMNALGV
KDDWLLVPSHAYKFEKDYEMMEFYFNRGGTYYS1SAGNVVIQSLDVGFQDVVLMKYV
PTIPKFRDITQHFIKKGDVPRALNRLATLVTTVNGTPML I SEGPLKMEEKATYVHK
KNDGTTVDLTVDQAWRGKGEGLPGMCGGALVSSNQSIQNATLGIHVAGGNSILVAK
LVTQEMFQN IDKKIESQR IMKVEFTQCSMNVVSKTLFRKSP IHHH IDKTMINFPAA
MPFSKAE I DPMAVMLSKYSLP 1 VEEPEDYKEASVFYQNK 1VGKTQLVDDFLDLDMA
ITGAPGIDAINMDSSPGFPYVQEKLTKRDL IWLDENGLLLGVHPRLAQRILFNTVM
MENCSDLDVVFTTCPKDELRPLEKVLESKTRAIDACPLDYTILCRMYWGPAISYFH
LNPGFHTGVAIGIDPDRQWDELFKTMIRFGDVGLDLDFSAFDASLSPFMIREAGRI
MSELSGTPSHFGTALANT IHYSKHLLYNCCYHVCGSMPSGSPCTALLNSTINNINL
YYVESKIFGKSPVFFCQALRILCYGDDVL I'VFSRDVQ IDNLDL IGQKIVDEFKKLG
MTATSADKNVPQLKPVSELTFLKRSFNLVEDR IRPAISEKT IWSL 1AWQRSNAEFE
QNLENAQWFAFMHGYEFYQKFYYFVQSCLEKEMIEYRLKSYDWWRMRFYDQCFICD
LS™

688..756

/product=""1A VP4A™

694 . .756

/product=""1A VP4B"

757..1422

/product=""1B VP2"

1423..2160

/product=""1C VP3"

2161..3060

/product="1D VP1"

3061..3627

/product=""2A"

3628..3948



mat_peptide

mat_peptide

mat_peptide

mat_peptide

mat_peptide

ORIGIN

61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961

1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
1621
1681
1741
1801
1861
1921

atggtgaggg
tcectgtect
ggattcttta
ttccaggget
gattagcatg
cagtgttaac
aaacctctta
attggtgagt
atgcattgag
cttagggcaa
cagctggact
taggtttttc
gttgggagtg
cagtccgttg
tcagttcaca
aaacctggtt
cttactacac
aatgagcaat
gagattcaag
gttcctggtg
ttaaattgta
gcttatcatt
gagttgaata
acagatttgg
agagttagta
atgtcttttg
aaaattactc
aatgcttcag
cagatgacaa
atgttttgtt
cattcaggta
attacattaa
tcaactttga

/product=""2B""

3949..4953

/product="2C"

4954 . .5175

/product=""3A"

5176..5244

/product="3B VPg"

5245..5901

/product=""3C"

5902..7368

/product=""3D"

gacttgatac
ttccctattt
atctgtttct
ctcceettge
gagctgtagg
ttggctctca
ggctaatact
tgttaagaca
tgaattgatt
acactatttg
gttctttgggy
ctcattttta
gccttgacca
ataggactgc
ctgctgaggt
ctaagaagac
atgctctttt
ttgctgtcca
ttcagataaa
accaaagtta
acatcaacaa
tcaaagatcc
ttggaacagg
agttgcatgg
ctactgagaa
ctttggatca
attttactac
attcggttgg
atactaatcc
tttggagggy
gattattgtt
agcaggcaac
gatttcgtgt

ctcaccgccg
ccetttgttt
ctataagaac
cctaggctct
agtctaaatt
tgaacctctt
tctatgaaga
aaaaccattc
gtcagggcty
gccttaaatg
gcctaaggta
aacaataatg
catcctgtct
agtgactggt
tggctcacat
acagggagag
tcatgaagtt
aggcttgttg
ccccacaccc
tggttcaata
tgttgttaga
acagtaccca
aacttcggct
gttaactcct
tgttgtaaac
ggaagattgg
ttggacatcc
gcaacaaatt
tgaccaaaaa
agatcttgtc
ttgttttgtt
tactgctcct
tccttggatt

tttgcctagg
tgtttgtaaa
actcaatttt
ggccgttgcy
ggggacgcag
tgatcttecca
gatgccttgg
aacgccggag
tctctaggtt
ggatcctgtg
gtgtttgcct
aatatgtcca
ctggcagata
gcttcttatt
caaattgaac
aagtttttct
gcaaaattgg
agataccaca
tttcagcaag
gcatccttga
ataaaggttc
gtttgggaat
tacacttcac
ctttctacac
ttgtcaaatt
aagtctgatc
attccaacct
aaagttattc
tgtataactg
tttgactttc
cctgggaatg
tgtgcagtga

tctgatacac

ctataggcta
tattaattcc
cacgctttct

cccggegggg
atgtttggga

caaggggtag
atagggtaac
gactggctct
taatctcaga
agaggggatc
ctgaggtact
aacaaggaat
ttgaggaaga
ttacttctgt
ctttgaaaac
tgattcactc
atgtggtgaa
catatgcaag
ggggattaat
ctgtttatcc
catttattta
taacaatcag
ttaatgtttt
agatgatgag
atgaggatgc
cctctcaagg
tagctgctca
cagtggaccc
ccctggcettce
aggtttttcc
agttaataga
tggacattac
cctatcgagt
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aatttccctt
tgcaggttca
gtcttctttc
tcaactccat
cgtcgecttg
gctacgggtg
agcggcggat
catccagtgg
cctctectgtg
cctccattga
caggggcatt
tttccagact
acaaatgatt
ggaccaatct
ctctgttgat
tgctgattgg
attattgtat
atttggcatt
ttgtgccatg
tcatggactg
tactagaggt
ggtttggtca
agctaggttt
aaatgaattt
aagggcaaaa
tggtggaatt
gtttccgttt
atattttttc
tatttgtcag
aactaaatat
tgttactgga
aggagtgcaa

aaacaggtac



1981
2041
2101
2161
2221
2281
2341
2401
2461
2521
2581
2641
2701
2761
2821
2881
2941
3001
3061
3121
3181
3241
3301
3361
3421
3481
3541
3601
3661
3721
3781
3841
3901
3961
4021
4081
4141
4201
4261
4321
4381
4441
4501
4561
4621

acgaagtcgg
tacaatagac
tcagcaatta
gttggagatg
ccccaagtcg
gatgtttcag
gcaaagaaag
gatcatatgt
aactcaaata
catggtttgc
ttggatctga
ccagtaggcc
tacaaaactg
agattgccat
aaaacagatt
gaatatttgt
agagctccat
gctggggact
agtcatatag
ctcaagtatg
ggcctatttt
ttttcttgga
gctgctggta
gtcagattga
gaaaaattca
cttgaagaaa
ttcctgttge
tctggagtge
ttggattcta
gttgaaatta
caacaattga
gcagatattg
gttttcaatt
tggttaagag
tggttatata
cttaatattc
ttttgcattt
ttgatacaaa
catttatcac
tctataaatc
agaggaggag
ggtgttgaac
tatagtggac
tggtcagatt

gaggagaagg

cacatcaaaa
tgacttctcc
atttggagtg
attcaggagg
gcataacaac
gggtgcagge
tacctgagac
ctatttataa
ataaagaata
catcaacatt
caattattat
ttgctgtcga
ctcttggagc
ggtattctta
ccacatttgg
cttttagtty
taaattcaaa
tggaatcatc
aaagtaggaa
ctcaggaaga
cacaagctaa
gaggaataac
gaagtgtgty
atgatgagaa
caagcaataa
ttgctgccaa
attggttgaa
aggaaatcaa
ttgctgggac
taaatactgt
accaagatga
gctgctcagt
ggcagatgga
acatttgttc
caaaattgaa
ttaaagataa
tgcaaattca
agctgagaac
ctcttagaga
aggccatggt
ggaaaagttt
ctgagaaaaa
aattggttty
tttgtcaatt
gtagacattt

aggtgagtac
ttctaatgtt
ttttgctect
tttttcaaca
catgagggac
acctgtggga
atttcctgaa
attcatggga
cacatttcca
aaggtggttt
cacaggagcc
caccccttgg
tgttagattt
tttgtatgee
attggtttcc
ctatttgtct
tgctatgtty
ggtgoatgat
accatacaaa
attgtcaaat
aatttctctt
tgctgacact
gactcttgag
atggacagaa
atattggtct
ctccaaagat
tccaaagaaa
agaacagggt
tctaaaatcc
gctttgtttt
gcactcccac
tatttcatgt
ctccagaatg
aggaattact
ggatttttat
tcagcaaaaa
agatgtagaa
tgttcattca
ttgcatagcc
gacaaggtgt
gacttcaatt
tatttacact
cattattgat
agtgtcagga
ctcctectect

actgccattg
gcttctcatg
ctttaccatg
acagtttcta
ctaaaaggga
gctatcacaa
ttgaaacctg
aggtctcatt
ataactctgt
ttcaatctgt
actgatgtag
gtggaaaagg
aatacaagaa
gtgtctggag
attcagattg
gtcacagaac
tccactgagt
cctagatcag
gaattgagat
gaagtgcttc
ttttatactg
agggctttga
atggatgctg
atgaaagatg
aaagtgaatt
tttccaaata
ataaatttag
gttggattga
atgatgtttg
gttaagagtg
ataattggtt
ggcaaagttt
atggagctaa
atttttaaaa
gaagtaaatt
atagaaaaag
aaatttgatc
atggctcaag
agagtccacc
gagccggttg
gcattggcaa
aagcctgtgg
gatattggcc
tgcccaatga
tttataatag

gaaagcttat
ttagagttaa
ctatggatgt
ctgagcagaa
aagctaatag
caattgaaga
gagagtctag
ttctgtgtac
cttcaacttc
ttcagttgta
atggtatggc
agtcagcttt
gaacagggaa
cactggatgg
caaattacaa
aatcagagtt
ccatgatgag
aggaggacag
tggaggttgg
cacctcctag
aggagcatga
gaagatttgg
gagttcttac
ataaaattgt
ttccacatgg
tgtctgagac
cagatagaat
tagcagagtg
gatttcatca
gaattttact
tgttgagagt
tttctaaaat
gaactcagag
gttttaagga
atggcaagaa
ctattgaaga
agtatcagaa
ttgaccctag
aaaagctcaa
tttgctattt
ccaagatttg
cctcagacta
aaaatacaac
gattgaatat
caacttcaaa
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tgtgtactgt
tgtttatctt
taccacacag
tgttcctgat
aggaaagatg
tccagtttta
acatacatca
ttttactttt
taatcctcct
tagaggacca
ctggttcact
gtctattgat
cattcagatt
cttgggagat
tcattctgat
ctattttcct
cagaattgca
aagatttgag
caagcaaaga
gaaaataaag
aataatgaaa
gttctctatg
tggaagattg
ttcattaatc
aatgttagat
agatttgtgt
gcttggattg
tagaactttc
ttctgtgact
ctatgtcata
tatgaattat
gttagaaaca
cttttccaat
tgccatatat
gaaggatgtt
agcagacaat
aggggttgat
ccttggggtt
gaatcttgga
atatggcaaa
taaacactat
ttgggatggt
ggatgaagat
ggcttctctt
ttggtcaaat



4681
4741
4801
4861
4921
4981
5041
5101
5161
5221
5281
5341
5401
5461
5521
5581
5641
5701
5761
5821
5881
5941
6001
6061
6121
6181
6241
6301
6361
6421
6481
6541
6601
6661
6721
6781
6841
6901
6961
7021
7081
7141
7201
7261
7321

ccaagtccaa
gaagttaaac
gctaaaacaa
aatatttcat
aatatgagtg
gcagtagctg
agtttcttcc
cttggagtgce
ccaattccag
gatgcagatc
ttggttcagt
ggagtgaagg
gaaatgatgg
gttgttattc
attcccaagt
ttgaatcgct
gggccattaa
gttgatttga
ggtggggcte
gctggaggaa
gataagaaaa
gtggtctcca
attaattttc
ttgtctaaat
ttttatcaaa
atggccatta
ccttatgttc
ctgctaggag
aattgttctg
gagaaagttt
ttatgtcgaa
acaggtgttg
ataagatttg
ccatttatga
tttggaacgg
tatcatgtct
attaacaaca
ttttgtcaag
gatgttcaaa
cttggcatga
ttgacttttc
gaaaagacaa
ttagaaaatg
tattttgttc

tggtggagaa

aaacagttta
ctgcttcatt
atgatgcaat
tgatggattt
aattcatgga
agtttttcca
aatctgtcac
ttgtgggagy
ctgaaggggt
cagtagagtc
ttggagttgg
atgattggtt
agttttattt
aatctttaga
ttagagatat
tggcaacatt
agatggagga
ctgttgatca
tggtctcatc
attcaattct
ttgaaagtca
aaacgctttt
ctgcagctat
attcattacc
acaagatagt
caggggctcc
aagaaaaatt
ttcatccaag
acctagatgt
tggaatcaaa
tgtactgggg
ctattggcat
gagatgttgg
ttagggaggc
ctcttatcaa
gtggttcaat
ttaatttgta
ctctgaggat
ttgataatct
cagccacttc
ttaaaagatc
tttggtcttt
ctcagtggtt
agtcctgttt
tgagattcta

cgttaaggaa
ttttaaaaat
taaggacatg
acttagttct
gttgtggtct
atcttttcca
taatcacaag
atggtttgtg
ttatcatggc
tcagtcaact
ggagaaaaat
attagtacct
caatagaggt
tgtggggttt
tactcaacat
agtgacaact
aaaagccact
ggcatggaga
aaatcagtcc
tgtggcaaag
gagaataatg
tagaaagagt
gcctttttct
tattgtggaa
aggcaagact
aggcattgat
gaccaaaaga
attggctcag
tgtttttaca
aacaagagca
tccagctatt
agatcctgat
tcttgattta
gggtagaatc
tactattatc
gccttctggg
ttatgtgttt
cctttgttat
tgatttgatt
agctgataaa
ttttaatttg
gatagcytgg
tgcttttatg
ggagaaagag
tgaccagtgt

gcaattgatc
cctcataatg
tcttgtgtty
ttagtgatga
cagggaatct
tctggtgaac
tgggttggty
tacaagcatt
gtgactaagc
ttagaaatag
gggtgtgtga
tctcatgett
ggaacttact
caagatgttg
tttattaaga
gtcaatggaa
tatgttcata
ggaaaaggtg
atacagaatg
ttggttactc
aaagtggaat
cccattcatc
aaagctgaaa
gaaccagagg
cagttagttg
gctattaata
gatttaattt
agaattttat
acttgtccaa
attgatgctt
agttattttc
agacagtggg
gatttttctg
atgagtgaat
tattctaaac
tccccttgta
tctaaaatat
ggagatgatg
ggacagaaaa
aatgtgcccc
gtggaggata
cagagaagca
catggctatg
atgatagaat
ttcatttgtg

gtaggcttca
acatgttaaa
atctagtaat
cagttgaaat
cagatgatga
catcaaattc
tgggagctgc
tctcccgcaa
ccaaacaagt
caggattagt
gatgggttat
acaaatttga
attcaatttc
ttctaatgaa
aaggagatgt
ctcctatgtt
agaagaatga
aaggtcttcc
caattttggg
aagaaatgtt
ttactcagtg
atcacattga
ttgatccaat
attacaaaga
atgactttct
tggattcatc
ggttggatga
ttaacactgt
aagatgaatt
gtcctttgga
atctgaatcc
atgaattatt
cctttgatgc
tatctggaac
atttgctgta
cagctttgtt
ttggaaagtc
ttttgatagt
ttgtggatga
aactgaagcc
gaattagrcc
acgctgagtt
agttttatca
ataggcttaa
acctttcatg
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ttttaaggtt
tgttaatttg
ggatggacat
tagaaagcaa
gaatggtagt
caaattatct
agttggcatt
agaggaagaa
gattaaattg
taggaaaaat
gaatgcctta
aaaggattat
agctggaaat
ggttcctaca
acctagagcc
aatttctgag
tggtaccaca
tggaatgtgt
tattcatgtt
ccaaaacatt
ttcaatgaat
taaaaccatg
ggctgtgatg
agcttcagtt
agatcttgat
tcctgggttt
aaatggtttg
catgatggaa
gagaccatta
ttatacaatt
agggtttcac
taaaacaatg
tagtcttagt
accatctcat
caactgttgt
gaattcaatt
tccagtcttc
tttttccaga
gttcaaaaaa
agtttcagaa
tgcaatttca
tgagcagaat
gaaattttat
atcttatgat
atttgtttaa
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