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Lymphocryptovirus (LCV), an infectious agent of global distribution, is found in
various non-human primates. As a herpesvirus inherently infecting gibbons it is closely
related to human Epstein-Barr virus (EBV) with which it shares considerable genetic,
biologic and epidemiologic features. In order to investigate its seroprevalence and
molecular characterization we collected blood samples from 70 gibbons (51 Hylobates
lar, 18 Hylobates pileatus and 1 Hylobates agilis) for further separation into peripheral
blood mononuclear cells (PBMC). Sixty-four from seventy (91.4%) PBMCs yielded the
partial LCV DNA polymerase gene by semi-nested PCR as a 416-bp product, which we
subjected to direct sequencing and comparison with nucleotide sequences stored in
GenBank applying the BLAST program. All sequences showed 82% nucleic acid and
92% amino acid identity to human EBV. Phylogenetic tree analysis demonstrated gibbon
LCVs clustered separately from other gammaherpesvirinae but closely related to LCV of
other species. Further characterization of nonhuman primate LCV might thus provide

new insight into both evolution and pathogenicity of gammaherpesvirinae.
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BLAST Basic Local Alignment Search Tool
bp Base pair

DNA Deoxyribonucleic acid

dNTP Deoxyribonucleotide triphosphate
EBV Epstein-Barr virus

EBNA Epstein-Barr virus nuclear Antigen
EDTA Ethylene diamine tetraacetic acid
ELISA Enzyme-linked immunosorbent assay
EtOH Ethanol

GAPDH Glyceraldehydes-3-phosphatedehydrogenase
HBV Hepatitis B virus

HHV-4 Human herpesvirus 4

IAA [soamyl

IFA Indirect immunofluorescence assay
1gG Immunoglobulin

M Infectious mononucleosis

LCV Lymphocryptovirus

ml Milliliter

NaOAc Sodium acetate

PBMC Peripheral Blood Mononuclear Cell
pol Polymerase

PCR Polymerase Chain Reaction

pmol Picomol

SIvV Simian Immunodeficiency Virus

Tm melting temperature

] Microliter

VCA Viral Capsid Antigen
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F1979% 1 wansnisutengwladalu Family Herpesviridae

Falasa Ansia i lmnalsa

subfamily Alphaherpesvirinaes
genus Simplexvirus

- Herpes simplex virus 1 HSV-1 uHan A1 UFanauileianlunn

o

- Herpes simplex virus 2 HSV2 | T9ABH UHALSMAINGeY adtnrALiug

genus varicellovirus

o

- Varicella-Zoster virus VZV Aanala 9@

subfamily Betaherpesvirinae
genus Cytomegalovirus
- Human cytomegalovirus CMV, HHV-5 | infectious mononucleosis
genus Roseorovirus
- Human herpesvirus-6 HHV-6 4aantiulugn

- Human herpesvirus-7 HHV-7 Ideaniulumn

subfamily Gammaherpesvirinae
genus Lymphocryptovirus
- Epstein-Barr virus EBV, HHV-4 | uzisalnsendsagyn uziSereanmAes YA
- Simian lymphocryptovirus LCV il cofactor Tunnaiianzdeluag
genus Rhadinovirus
- Human herpesvirus-8 HHV-8 Karposi's sarcoma

- Simian rhadinovirus RV falsAwmilen Karposi's sarcoma luaAn

29TIAURY LCV
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gnldumeludenin dowlvgiazliiiannis luanehdssunns 40% vesdnliiuige
Tudaguiiradelug) arlain1suazaInIsLansaey infectious mononucleosis 1# na1qAe

ANy = . A a | 1 A A 4 v
NVL‘II RUAALAZHN white patch NADNNDUTALAEADYIAEL m'ﬂummammmimmmmmq a1

1
o

wusLuazuln wasiidndiyie nuszdureseulnifugauldnnnnin 80% vesdilae
filasuesaenaiennisuazeinisudansvsruutlszamld iy niafinanesaniay
(encephalitis) viTeaNesaasnidl (cerebellitis) N1IATIALAARDATIIBIANLLTALADALNY
wip AN l1sigananiing (lymphocytosis) waz#l atypical lymphocyte Fauluden e
atypical lymphocyte azRiExmuansNiulugileusaza Fausunuaglainuiae auds
Aevvsuuaned lymphocyte lw@eailu atypical lymphocyte teasudanylglszana 3%
yaadindant1alaen (10)

yanwilelann infectious ‘mononucleosis AilLaNNNTUAAIAINTFATRREN

¥

= o« = = ; = ST = o X 4
ReUnauLAY seTelsadAunLdn EBV Hununifgadeassay iNa1uauaubess naen
nan  dndlsanfAnuduisAendiedalan e nasopharyngeal carcinoma WA
lymphoma #8187 1A AaeAlulIANinIgIeNIUunIIRTAanLEuIes EBV Tuilaitiaus
¥ =2 ﬁgj a 1 1 3 ¥ A @ ¥ dg’
faanisnisAnsunumresdelagaziasasall Wy wzfasun viva Nzisvaeandnuiile
Geu usu lunguaaseinisuazeinisuand Mnaadesiunisfiade EBV 1w lymphoid
. > Y o~ : - L. ~ ! o v
tissue Wi udaziinnsutuazendauanseiulinanes Tsavsenguennis wsilugilee
WANENE  INITINLEIAANANLITaNUNgNEINTNINNIrikinguiTunatsiatiasiu
wisalunanfeaiuls i filae fatal infectious mononucleosis BNAWLNENAINI9UDA
hemophagocytic syndrome §IUALE (11) M?‘@;:iﬂ’m chronic active EBV infection @143

81N19UAAIT8. hemophagocytic  syndrome lUniariuuazefnnngiaasialilana

wuangiladounilananeliifunsifesauinmaesls s

NNFAUNL LCV

11T 1970 w41 Epstein-Barr virus (EBV) ﬁ'am%@luamu Old World nonhuman
primates HANANAUSTIL Lymphocryptovirus (LCV) Taaiginnnsdnsduasnlamunds
indirect immunofluorescence assay ¥1ldlun1sasaanueususfluaINgy Old World

! ¥
nonhuman primate #HAFNG TueUALEANNAMANTR cross-react auauAaludn

capsid 2849 EBV (viral capsid antigen; VCA) (9) WANNTATIAMILAUALEAT cross-react fe



EBV Tuengn New World primate liitlszaunadniza uanalsiisiugn LCV Hanuannizsia
ALWAZ Old World nonhuman primate %1354 97 MU LA UN1R T MmN sHR AN LANGNS
fuetann  WewFaudeuiy  Kaposi's sarcoma  herpesvirus  NRAMNANAUSIL
Gammaherpesvirus 1 genus rhadinovirus Zawulumw Old World nonhuman primates
uaz New World nonhuman primates 398919 non-primate 1HARN"T
NIWIMUIAANZITAAES LCV A1n Old World nonhuman primate X0
uaraInaanAnme LCV Ine@esauaniidnignsgann LCV Ae AsUNyu % Institute of
Experimental Pathology, USSA Academy of Medical Science W89 Sukhumi ﬂazmmﬁﬂ;u
< = Y o= A 7 @ . Y = a o
maAne lutmul A.A.1967 NANITWNTITLIATedlsANzITRaNimAsluA LNy uIazEa
RMTIANL colony NNz ia i lymphoid cell line W‘Ll'i"]malmmm herpesvirus inng
cross-react sia VCA Tusvuayuiiiunzifasontinmaas (9) suvefiaunsnnsaaniiie
LCV a1n PBMC luasidgaanh Inantsimnziaenlumasnzsadniaannnnnsnime LCV
a % & (=3 dla dg’ a v o o
AMNAIRNAE  (12)  UBNANLIAANZIINNAAES LCV  AMNAILNYUIAT  (in19Wmwn

o o

saauziiandaentatindnTnlmviaesdsTnunud (13) neds (14) 939gas (15) uay

g
o

auaNTiagnge (4, 16) Mendguninauasiiiulsadnsioe Feainnisdnsluaennaasy

1 & [~3 1 da’ dl o Y & = a . a = a a = o
wuImasN LR maNHanusa it lidadanaan Wbt O anasinaLaeaf

a a dl v a o a 1 dl ruI/
wazasrianlnaAeWRANIMaNAs (Immortal) MxIA NI e Ariasialla1:9
v lunaannaaedls luauousaLnanta usmasnaaia LCV azuiisinliliinguge
9uMaEl9dse  latent infection nuclear Antigen @@ NNIaRTIANL A WIS LRI
MuAeaiu EBV nuclear Antigen (EBNA) wrmanN@dasalunisiia cross-react i
niduiusiema EBV Tuisuaulslain (9, 14, 16)

n13mALEe LCV 11 nonhuman primates AR NAaeeadiunfsinme EBYV luau

Imel nonhuman primates azl¥ualaufvanse VCA ludsuduuanfaususniia Wesaind
NN90LNAALNLNILOURUARTDILN LAUAIANN 4-6 1ABY HALUALAAMAD VCA aziiluail
dedaulunnudnuaueuiuensia VCA azndusnlinauananaiudeanytlssann 1 1 uana
TiuINddnsnNsfnmedgs LeuRuapnaiIuiazaagnaendin aeiulsyiaminsing
QI 1 & [~3 =3 A a & a = dIQ d’l A a al
esansuanmaduzifudaaanaaninlmiala O 9FamEe LCV AMniaantesagunIng

- o o , | A > X v & =
uwazdlsclamilunsmsambhianvaudauagisinupenas  ianuatuansliiiuiaag

o

ARSI UIN9AULAT nonhuman primate @aLl1 host 2849 LCV (17)



10

Anthropoids

\

platyrrhini catarrhini
(New World) (Old World)
Cebidae Callitrichidae
squirrel monkeys marmosets
spider monkeys tamarins

: ; v !

Cercopithecoidae Hylobatidae Panidae Pongidae Hominidae
macaques gibbons chipanzees orang-utans man
baboon gorillas

green monkeys

gﬂﬁ 3 WAMNBHNINATIUABY primate (18)

wasaNinIAnENaluNaas EBV feasnasdgninisAnsiBeuiiauanduiianale
Indaas LCV AU EBV Wud1 LCV HpnudNiussanduiy EBV (4, 5, 17) Taanwuqnaidue
289 EBV 0o fim3 cross-react AUREMEI0Y LCV anALnyuuay Fuunudded
wefidusAnumien (%homology) 9211919 LCV AL EBV winiu 40% Fufirauladn
ﬁ‘hLLmi\iﬁmammgﬂﬁmé’qmLﬂuisnﬂ BamHI E A% Nhet Uudauiifa cross-react sswing
EBV uay LCVinaniulidesiipangnla S 2 rﬁmmm%@:a@mﬁmiﬁmuﬁL@uﬂ@:m
latent infection nuclear Antigen 3 (EBNA-3A EBNA-3B Lar EBNA-3C) way latent
infection membrane protein 1 uaz 2 AannAslanINITAnELazLdns lHTuINaAUTAA
Telndnsssnumisiiiiannauansineiuetnenn

TnsAenfUldIn1sAnEARenin  nonhuman  primate wludadnaaniie
Anwnnsinite EBV lungu New world primates Inemaaasluad cotton-top tamarins Ing
ldide  EBV. afladananzaimun il funz Soiesinfananagnimeindalidnlulu
$NERS U lungN Old: world ‘primate TlAsNg ﬁﬁﬁﬂgﬂuﬂﬁﬁ‘%m@@\uﬁﬂ\iLﬁﬂ‘ﬁﬂﬂ‘ﬁl
anansonaassnsAndelddnda iy lude rhesus uazAviaumid e WRndeldae
EBV aneiiug B95-8 1sa P3HR-1 (19) @fh\‘i”l;a“ﬁmuﬂ”\ﬂaiLﬂu‘ﬁ'mwmuﬁmﬂmLwﬁ Old

=

World nonhuman primate lifiamaainnislddednll analamnuiainnisl cross

reactive USzULANANAUANAAINNNIFAAEE LCV ANEIINTNF visalda EBV 114 ldudn i

v
A 1

v i
ullanysnl wisen i lddadnginaneaslimunzan vianua wIzI09Ttin09A6e

i@ LCV Nanunsnwdenth liidadennsdninleiniia 4 annzeuns (17) daamsna
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o o

FINANNAINNIIN NPT aaadiatnun I FAN I NeN S an waaan19Biada EBV  Tudmd

naaasieglun1az)RANTUNNAAINNNIFAAEE  simian  immunodeficiency virus  (SIV)
= o a [~3 ] %; = a dg/ Yo

wWraniaudunisiianzssanimaesannisiaima EBV Tugiloa AIDS (19)
AsAnEAaeli rhesus macaques WLINAIENNTORALTE rhesus LCV IneRT oral

ALTALLILLAIUNAULAY

=)

. . =< o9 L o P
inoculation (2) T9NAMWIALAAL rhesus macaques hmqm

Soe

3 1 1
wuuiFeinlaiuge LCV ausssntnd Tagliiaasundnszatanisiianauazasuaudenat

o

Tuswenmelagliuansainis  wasslivivdidnispouanssuunANAY  (immunological

%
o =

) o = Ay & = = o =~ X
control) ?QNﬂUﬂ’]ﬁ‘V@UL@EQQN@N uAaNLte LCV Iuﬂ?ZLL@L@@@ AIIURNDUNLUNITAALTR

A
EBV Tuau Tnansdnmwanidiistulfannisuanide LoV #ldanae resus (20) uaz
N3N specific pathogen-free macaque colonies ﬁiﬁ@ﬁﬂaﬂﬁiﬂﬁméﬂ (LCV-naive
animals) (6) Fatit rhesus macaques whzASTINLARATE LCV pNsIINTNRAgn gy
fretnslunsfnenisaetpunisuanseantiuredlafa nszuaunamiaainWiusesl:sa

\fiANT transcription kaznsdanudnonnaelass

28n19M52aLNBIUADELTD LCV

NI NARANNUILUADY

AINNIAIIANNUNMASINENEUIES herpesvirus  luasaiinsneinald ELISA
waz immunoblot Nldagaaluan wudiaslunguaw lauwn a9@NuNLE nesaan afasa was
= dl a v o 9r..l/ = a = da‘/ dl a [ % a
T2l FINAMNINAALNALANNINTRALARALLR TSN NA1NNT0NA cross react ALLAUA
Q1289 herpesvirus WAnls (21) waasinlafaidanuoiepdaiuiarilannaiilifaasin
drunndanuls upgaiuasan - (Rhesus -monkey) ~adgauaWsni  (African green
monkey) WazAY Cynomolgous Tafluaslungs New World primate Al uaufiuasafiia
cross-—react il —antigen. 284 Epstein-Barr ~virus ~(EBV): luarannsnmalaeids
complement fixation 19 iiAeqnu (22) nsatasun1sin@e LCV sinasiAruadunfas
o aal ~ : \ . a o "
aNAERBNNIM T THANANNTAE W N19RIIauT viral load Twi@en (T5W wanann vzl

peripheral blood mononuclear cell) vluss
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N159UARENTILHLANA

utl A.A. 1996 Vandevanter uazAtuy IHWRUINTATIAMTES herpesvirus tneld

. = ¥ = ° o a . a ] A

consensus primer @ldannsnfsaninauaAunsaeriiues herpesvirus aRARNGT

NINWAAL sequence WALAZIABNLITMNNAINN conserve 1NaaNLLUL primer tnadnng

wasuulasresarsutinadlenaluunemuvids  (degenerated)  Wial¥anunsansam
herpesvirus Iuﬁminﬂmﬁmiﬁmjwm@umm (23)

. il ,z , o o
Consensus primer NWmMIAUR T l1n19ag991@ 8 herpesvirus Tudiuinaiualsa

= d‘ ] o o 1 v . o 9 [ % d‘
Elu‘VleN LAENTILRTIAL sequence N1NaUd tsznatnasl primer 749U 5 LAU mgﬂ‘w 4

DFA 5-GAYTTYGCNAGYYTNTAYCC-3’

ILK ; 5-TCCTGGACAAGCAGCARNYSGCNMTNAA-3’
KG1 5-GTCTTGCTCACCAGNTCNACNCCYTT-3'
TGV 5-TGTAACTCGGTGTAYGGNTTYACNGGNGT-3'
YG 5-CACAGAGTCCGTRTCNCCRTADAT-3
N=AGC,T D=AGT Y=CT
M=A,C S$=G,C R=AG

7117 4 uAAY consensus degenerated primer

Tneludlfisen PCR sauusntiuazld primer 3 iduRe DFA ILK uaz KG1 #d3aIniii

A llindAzen PCR saluseuiaaslngld primer TGV uaz IVG fagiil 5

5 Polymerase gene 3
—> —> «—
DFA ILK KG1
_> <_
TGV IYG

g‘ﬂﬁ 5 WHUNINUAAINITNAT PCR taelld consensus degenerated primer
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v ¥ 1
Consensus primer 914 5 Wil Iunldlunsmsaun herpesvirus Tuaeldamn 22

v ¥

gipsuiapumaeuaiausn  (23)  mennagldietin primer Rl lun1Imsamn

a

[% o

herpesvirus ”Luﬁmfr;iwjﬁﬂummﬁmwu WWg (24) 939959 (25) uardmdainan Old World
uwaz New World nonhuman primate anuaetin (26) wanannigaldlunisnsamiuas

RN herpesvirus 1-5 TUANARE (27)

7z (Gibbon)
ziidnngflu Kingdom Animalia, Phylum Chordata, Subphylum Vertebrata, Class
Mammalia, Order Primates, WA Family Hylobatidae

gl lmaeuwmilnIws GeREudndnanAeafUNaIaa LA S TN LN LT ALl kaw3nn

v
o o 1 o/ & o

- = a PR a P =
LL@::QN@WLLmLm::‘LI@?LumLL@ZQN’WI?’]‘}J?ZLVM@%T@HL%H A6 4 sﬂuﬂh\lﬂﬂq\? sﬁ\iLﬂu

3

ke

anwouzdiAnyniegUiendnundndng 4 stineenanfseHngu o

1
o 60 I

Andananaaus vizanizandn “Ape” dlANInATANINAUgNITNILNYHENINNgA
a o K v [ e 1 % s [ ZI/ X A = a
woAnssNei LAY InAResALNLEE W1 n1saieAeUady AniuAsEnIsANE NG AnIN
A 90// = dl aa a = < [ dl o ] o
10975118219 sanviaNgenvsnTsinulueNgng vsardutlos avenatiilignismeninm

ToaTusymed 15

= ~

S @ oa oA & Yy A ok g o Ay A
getiiuadlaiimsnnnidnign Juausianinuazieadesdanniesliioiuly e
Tfiuniazivomin 48 Alanduuazgalezanns 1 wes  Moawauiananinami i
dl A =2 & A S o a o % 1 '
ansnduieasndedaneintdluanctiy - srilidudadifunansiunazandeagusiuu
¥ 4 = ZJ/ = 1_Aa j o = [ dgj a =
Fuldige 10 Tv 30 wms TuduizeutenueAvTuduINgy llAssasINuRY aznutedl

= o = ¥ :j/
WL TR URaNIREN LTI

[ o o o

grtazagiuiunsennia Inasiag 1 dadugivsdia 1 fv Hanndnlupsaunin 2-6

i usgziaziiugiansaunialuniennedindszdndi- 1w nNseanneaInig wazaveangn

1 4 o

= a IS [ :J/ =2 1 53 1
N7 3-5 1 gnaauaznannIzyadldnuuNlszinn 2 1 MA9RNNTUAINEIUN WAN k!

a

-dl = o v o a A

Indiuud  Wegnaetlminduazgniveanainasaunin  gelifadAusaladauaminbu

= X o
A T TR LI T LN

HeilufarATaLATIAslaUAATaLATENLsTINY 70200 1 uazavenduag)
o« 2 P = A 0 v
ez luanrsauAsasreiuvingl nsfesaesrsiiflunislssnisannnan aetmiewulily

IS vd‘ a ¥ = a A 1 IS
m:um@wﬁm@umﬂuqﬂgﬂmeﬂu@ﬁMWLﬂmmmmu TEUNBIEEULNINIGN 30 U nng
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o aa [ ¥ v o o J 1 dl 1 IS ] A A '
mmmm’lummmm@mmmmuﬂmmmmhm NeraanTzilidue1ng 1 @enne W@alage

JMADH JNATNUAZUNBUNT

%3 A U v v o/ '8 [(~3 al a v
annanaagrsine wald luld eenld dnduunsdnuazunae deiiasiunaly

& A a o = P y \ =
°I]‘14nﬂL@ﬂiﬁﬁmq?ﬂQUﬂuWQQﬂsﬁﬂﬂ’]ﬂiuquLll@ﬂ LU Qfﬁﬂ/]? FAA VOB CFA I PN Qﬂﬁﬂlﬂlq

1%

¥ A A A a I3 £ | £ i i @
ﬂ@']il'ﬂﬂ;ljZN QrLNDL a8 M?ﬂﬂ@%ﬂ%LN@ﬂN@iMﬁluqﬁiﬁm Ei NI NN ‘IJ‘LqLuﬂ’] Wil

%

R
s = 1 dl 1 [=] | dl Ql o/
zﬁmumarmmm‘ﬁ:u'lm_lizmﬂi‘m mn@%slummlm 1luving UANANOUAARINTN

o Y 1%

s9snRantpeatuenanifiignanlaeuysd aaxaudniondnfaanisdnsendedssnaig

T o
v

winasdndluasnainniadargonug(CITES) xiilulaniis 12 aila dqugndnetlu

v A 4 :ﬁl R o o d‘ 2
UTHULNIEUNIENAT 1 GH\TMN’WLJO\?ZQWNJ’]VIM’]llﬂE]’m

AUNLNAURITEH

= [ 1 = Yo Aa = 2 = o = £
geiandueg uamads L (Buny waziepana) wdsnziueanaesls (ny a1n

o

= = a = oA dl % a
NWT1 REAWIN NavTe kavBulailiae) uasiNmagunL e lfgarestsvineauy

= e~ a o =
gﬂ‘V] 6 HUNLAANDLUNDEUDITEU
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1zidlulszinalne
BeaRiennn 12 aeiug lulszmalnedasiey 3 areiug lSun gasliliennn gzl

A [
HINJUATTSUNBAN

1. FzUdaU? (T2UEITNAN)
® | ar gibbon (White-handed gibbon)
® Tan1InanANans: Hylobates lar
o o g St = =~ o A o o = p
o anwouzinly: Teiliieralisdnuazdane dounasiauasudaawindudenquaziing

aasauTuntin Tunthuasyen deenn gusemsen Taddmg

317 7 aziilenna (Hylobates /ar)
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2. gzinang(@eiianeng)
® Pileated gibbon

® Tan1ANuNANanT: Hylobates pileatus

v o o

o Anwuginlil: Fafdnn FalaRanwea Wainluddanauaamdlaniiy weany 4-6

a

& A o A o Ao a A PRy
AR ﬁluﬂﬁuq@ﬂquﬂ@ﬂu@LﬂuﬂﬂqLﬂﬂLﬂugﬂ@qﬂLﬁ@ﬂﬂﬂ@qﬂLLﬁ@N@\?VWl@\i LS

a o

uuirulasiudan neaunsenatvioduginssnan weenglszunn 3-4 T 6
¥ dl a o nl/ o % Qy o o A o % £ dl
Hunaznlaauiudanviosn sndupn gedune uasdendavinuazassaulundn a9
auazifluguedauin seuraaniuuinariizudanneaiuae uuenaun e udn
| e = N T TP = BRI S ~ A 9 o PRp =
doudadeauina lliasudan Auazaann Avienuaruuiaacidnn N
4 % g o o % al o o o
wihanadaynieeNaIa:  uwigadieiuingd@an  auseuqeauwiaduaen

%

al ] a o ¥
IRV TULALINUADG

91 8 xiaang (Hylobates pileatus)
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3. dzidam
® Agile gibbon (Black-handed gibbon)

®  TANNINLUNANART ; Hylobates agilis

[ % aI/ A o a 1 a o % A :// o Y o A S
L4 @m:rmxm"l,ﬂ: PrUNaANIUTE A UAR T LA WGMQQLL@iMQLNH@ZiQJN

a

(=3 A

dl al 1 v a alal o o Z’, aal A a o [
ﬂq?Lﬂ@ﬂu@ IUONNANTHAAINAY @m'ﬁ»ﬂm@'ﬂﬂ ‘VN’&@QLWﬁ’m@N@mQﬁ?@’&mﬂm
N4 o P o ! v @ Py ~X =
ﬁguﬂﬂﬁqllﬂJﬁJQquQ?@UIUMuq LLIFI‘LINWJﬂ@’WML‘]Jm‘@mn’mw"] LL@ZVIﬂQLﬂWM’m

i Y Ho  a | o @ =
AUNHBLUALINIAAT LUTANTENRN RN LU m%mugﬂmumaﬂu

71N 9 wzliilenn (Hylobates agilis)



unin 3
28ALUUNN5IAE

siluuunisian

v ¥
n13ae TuafeailidlunisdeEanssaaun (Cross-sectional, Descriptive research)

Uszg1nsAnE

geianAudinnzinguazanindiugrsiteansul linszung  Aawmdnasidan

o

AU 70 Fa WWAE 37 B wAtlle 33 Fa dengszudns 125 U Teamilynsadganan

al

Y &
HUIDHANUTTUURS

a

IGNIEN Tmﬂﬁma‘ﬁuﬁfmﬂ'wﬁuﬁf;ﬁ@uﬂ'ﬁmmmLfizwquqmifmﬂﬁﬂﬁmﬁﬁﬂh alfl
Snay  AMTUANEANEAT  aIaansinIIngIa Tnesnatnail

IIEATIBEIAGINN] Refugstiannnisfnen lasasusniand (HBY) lutsil (28) uagldtinns
Ausethesananiududuiefignunl 70 asrgades  Weldlumsdnmsteld
nadnuluassilldinunsiiaisnnasesisannamsimaans iaanIniumInendy

@ Aa v Y
WIUNLFUUTREILAD

ASLALAIaLIY
[ Cs ] a v 1 = [~1 U A o I
Aeaunvdazinnisasengauiungetl  uanidufiaazideaninuan 10 gnunAn
a dl 1 [~3 = a =
URINAT LN lduaanALaen 2 TU6 Aa
1. vaaanRdtsTuaanldesiaitly EDTA atnaesnldlininistulanidaniaan
911 (Peripheral Blood Mononuclear Cell: PBMC)
2. vaaeludznsiuaeaudasn watinldfuisneidouiiduinmang
i// o aor 1 dl Y & SJ-NI a = 1 ) o
aniuisad N lafuldngnmgd 70 asaaisa  AunIIAztNIianig

MTIUN LCV
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IAFRINBUASIAAN LD lun15IAE

1. 1A3R9ND
1.1.
1.2
1.3.
1.4.
1.5.
1.6.
1.7.
1.8.
1.9.

1.10.

1.12.
1.13.

1.15.

2. ainsal
2.1

2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
2.10

Pipette tip : 10 ul, 200 ul az 1,000 ul (Elkay, Ireland)
Microcentrifuge tube : 0.2 ml, 0.5 ml, 1.5 ml  (AxyGEN, USA)
Polypropylene conical tube : 15 ml az 50 ml (Elkay, Ireland)
Beaker : 50 ml, 1000ml, 200 ml, 500 ml, 1,000 ml (Pyrex, USA.)
Flask : 250 ml, 500 ml, 1,000 ml (Pyrex, USA.)

Reagent bottele : 100 ml, 250 ml, 500 ml, 1,000 ml (Duran, USA)
Cylinder : 25 ml, 50 ml, 100 ml, 250, 500 ml, 1,000 ml (Pyrex, USA.)
Pipette rack (Eppendorf, Germany)

Thermometer (Precision , Germany)

Parafilm (American National Can, USA)

Plastic wrap

Stirring-magnetic bar

sequence ABI 310 kit (Perkin-Elmer, USA.)

Combs (Bio-RAD, Hercules, California)

Electrophoresis chamber set (Bio-RAD, USA)

Automatic adjustable micropipette : P2 (0.1-2 ul), P10 (0.5-10 ul), P20
(5-20 ul), P100 (20-100ul), P1000 (0.1-1 ml) (Eppendorf, Germany)
ortex 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)

Themal cycle (GeneAmp PCR System 2400, Perkin-Elmer, Boston)
Power supply model 250 (Giboco BRL, USA)

Multi-block heater (Lab-Line Instrument Inc., USA)



2.11  Gel Doc 1000 (Bio-RAD, USA)

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

2.14  Refrigerator 4°c (Misubishi, Japan)

215  Freezer -20°C (Sanyo, Japan)

216 Freezer-70°C (Forma Scientific, USA)

2.17  Water Purification equipment (Water pro Ps, USA)
2.18  ABIPRISM™" 310 Genetic (Perkin-Elmer, USA)
2.19  Autoclave (Hydroclave MC10 Harvey, USA)

2.20 Balance (PB1502 Mettler Toledo, Switzerland)

ANFLANN LELUN15IE

1. a1siainaly
1.1 Agarose molecular grade (Promega, USA)
1.2 Diethyl pyrocarbonate (Sigma, Singapore)
1.3 Ethidium bromide (Sigma, Singapore)
1.4 Sucrose (USB, Hong kong)
1.5 100 base pair DNA ladder (Biolab, USA)
2. #19LANFIUSUNISANA DNA (DNA extraction)
1.6 Isoamyl alcohol (Sigma, Singapore )
1.7 Absolute ethanol (Sigma, Singapore)
1.8 Disodium ethylenediamine tetracetic acid : EDTA (USB, Hong kong)
1.9 Tris base (USB, Hong kong)
1.10.  Boric acid (USB, Hong kong)
3. A19LANAINTUNT5YIN PCR
1.11 Eppendorf MasterMix (2.5x)(Eppendorf, USA)
4. gsLARd S UNISIRaRAR PCR TW3gna

1.12  Perfect Gel Cleanup (Eppendorf, USA)

20
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5. §15LANAIUTLN19%1 DNA sequencing
1.13  BigDye terminator v.3.1 cycle sequencing RR-100 (Perkin-ElImer, USA)
1.14  BigDye terminator v.3.1 cycle 5x buffer (Perkin-Elmer, USA)

1.15  Template suspension reagent : TSR (Perkin-Elmer, USA)

ABM9TANLEUNNSIAE

Positive control

P = o L o=y o ,

[HasannsAnaseillildl positive control 184 LCV W31vaiuAsfiasinnisgy
A o ' a 4 a a | = 1 % 5(7) pry
aanseten inan1amamuensiuedse EBV ifunqnainnisAnennauntini’ e
ANUAUALIBATEY LCV RAINITONA cross react NULAWALAUL8Y EBV 18 nanzastiuasiin
Tiuauaufuessa EBV iiluuaneralinissinme LCV R9aanFnatinafinaiauiagumn
positive control

antuiialRenNgedRie 1 nduliann DNA wazifinanuon LV ludou
polymerase gene AN3TNT ALNINala AN WHALAN BasanTiutinuanuan lHnnnIg
marsuiaaalang (DNA sequencing) tivagusunadiiluaisuiiaadlelndaes LCV wéaa
Wnarsutiamale e ladnlysunsa www.nebi.nim.nih.gov/Blast W ldsaagne PBMC 91X
asutapalenaidy LoV Tudau polymerase gene wanasin PBMC #lduauaniudly

positive control

Negative control

v v
o A o

ileeann LoV iflu DNA 1958 tnanzasdis Negative control luntsiinnaded Ae 1
flivaanniavlmaftias DNA (Dnase) e Distilled water T30 DNA 7ldlunns
NAAD

Internal control

Aerdlunsiududnaninsaain DNA LS lunsAnenaisiladldi@entd DNA #f
mﬂumz{ﬂﬂﬁnﬂLsﬁmﬂﬁ@Lﬂum?ﬁuﬂ“ummﬁmﬁmﬁmﬂﬁmmuﬁum?ﬁﬁ PCR 289 LCV
Iruauauase bildannnisaialald DNA mwsrznisain DNA lugadidedlumading
nnmaﬁﬁmﬂﬁmmmmm wnlinaauazanisauan tdaendaauinliarunmain
DNA lfuazlunnsdnmaseil@iaenld DNA ludiu  GAPDH (glyceraldehydes-3-
phosphatedehydrogenase) 2841z INaziTasYNiTadazi GAPDH agunniieriiuiinfily

1
nszuaunsmauedanaesanfiulamen lunstiaes LCV ashinmauuuuasuieegluag
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<

FAIARAI199TA B cell (PBMC) Samadiaifansnsony GAPDH 1&ituriu nszasiiy
3aden1d GAPDH 7w DNA iflus internal control iiefiufiudnanunsaaria DNA Tda3s 39
1§¥ansin BNy DNATBS GAPDH #neda PCR dedadliiauoniane winnnsiia
1310 DNA 984 LCV I¥fuaat uaznisifini3unns DNA 299 GAPDH lffuaaiiduiy

ArfaInIN13aia DNA Tusiwazlianunsnaia DNA 16

n1saantuu Primers

nsAnEATIHarAIIaNIaNNIsiaEe LCV- lu PBMC aasaziiynsalaanisivy
1 1
219w LCV Tudau pol gene uazINA1 11 DNA 989tz ludau GAPDH gene il

LCV daulwawelsd (polymerase) — a291N196iNaN19L LCV Tudau pol gene #iagl

7% seminested polymerase chain reaction (seminested-PCR) N19aanwUL primers Tugdau
Hazaanuuuain pol gene 18N Hylobates lar LCV ﬁ@aiuugm%’mﬂmm GenBank

accession No. AY196147 ilatin primer 188nkULELL508uAN1T BLAST azlinanail

1. Nan17 BLAST primer LCV F1
Sequences producing significant alignments: Score E (bits) Value

Qil40353370|gb|AY425964.1| Hylobates nomascus leucogenys ly... 44 0.003

gil34808784|gbl|AY196147.1| Hylobates lar lymphocryptovirus ... 44 0.003

Qil34808772|gb|AY174068.1] Hylobates leucogenys lymphocrypt... 44 0.003

Qi|37726528|gb|AY166457.1| Pan troglodytes lymphocryptoviru... 36 0.71

gil59074|lemb|V01555.1|EBV Epstein-Barr virus (EBV) genome, ... 36 0.71

Qi|23893576|emb|AJ507799.1|[HHV507799 Human herpesvirus 4 co... 36 0.71

gil40548684|gbl|AY425965.1] Pongo pygmaeus lymphocryptovirus... 36 0.71
Qi|15054874|gb|AF290600.1]JAF290600 Gorilla lymphocryptoviru... 36 0.71

Qi|18025465|gb|AY037858.1| Cercopithicine herpesvirus 15 st... 36 0.71

gi[13491956|gb|AF250885.1|AF250885 Gorilla lymphocryptoviru... 36 0.71
Qi[13491954|gb|AF250884.1|AF250884 Gorilla lymphocryptoviru... 36 0.71

Qi[13491952|gb|AF250883.1|AF250883 Gorilla lymphocryptoviru... 36 0.71

Qil330330|gb|M80517.1|HS4B958RAJ Epstein-Barr virus, artifa... 36 0.71

Qi|34808774|gbJAY174069.1| Papio hamadryas lymphocryptoviru... 36 0.71

gil34808770|gbl|AY174067.1| Cercocebus aterrimus lymphocrypt... 36 0.71
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Qi|34391445|gb|AY139028.1| Ateles paniscus lymphocryptoviru... 36 0.71

gil33330678|gb|AF534228.1| Piliocolobus badius lymphocrypto... 36 0.71
gil33330674|gb|AF534226.1| Pan troglodytes lymphocryptoviru... 36 0.71

Qil40287431|gbJAF534225.2| Gorilla gorilla lymphocryptoviru... 36 0.71
6

gil33330664|gbl|AF534221.1| Macaca fascicularis lymphocrypto... 36 0.71

Qi|33330660|gbJAF534219.1| Colobus guereza lymphocryptoviru... 36 0.71

2. HWan19 BLAST primer LCV R1
Sequences producing significant alignments: Score E (bits) Value

Qil34808784|gb|AY196147.1] Hylobates lar lymphocryptovirus ... 33 2.4

3. Wan1? BLAST primer LCV R2
Sequences producing significant alignments: Score E (bits) Value

Qi|34808784|gb|AY196147.1| Hylobates lar lymphocryptovirus ... 38 0.090

aMNNANIg BLAST wandlifiiiinda primer #vnn1saanuuuianua1wiziu LOV Tu

491 pol genefAnLTa W nonhuman primate FHARYsaNTTEHAE)

GAPDH gene - (glyceraldehydes-3-phosphatedehydrogenase) ﬂjm‘ﬂ:ﬁﬁﬂ%
.14 internal control GAPDH gene ag/unlasiulan 12 (12p18) n1geaniuy primers Tudau
ilazeanuuuanmsthdduiaralelndluday  GAPDH gene m@muﬁ@q’uugmt*’ﬁmﬂa
GenBank accession number. XM372812, XM373373, XM294070, XM372710,
BC014085, BC023632, BC013310, -BC004109, BC029618, BC026907, NM002046,
AJO05371, J04038 Whz M33197 mnifseuflaumuienifnumieifaany conserve uas

28NWLL primer NATWMLTIL Inetananuae GAPDH DNA #ilfaziimanueng 199 bp
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a 45/ Q' o e L 1 =
N19AFIANTAINITAALTER LCV Tmﬂmstwumuqu'lqsﬂ”luﬂuﬂquiwammsﬂ

MsanNAALAULA (DNA extraction)
4 PBMC U3un0s 100 pl lun1saim DNA #qeda phenol/chloroform sast# 10
n p
naaanngnaudlazliiFuine DNA fazaterniFunm 30 w anduasinlllddu DNA

FuAUlUNIANAIUIU DNA Tusiudouinaiuelsaaad LCV Laziiudau GAPDH 1a9tedl



11 PBMC selingnungiiiesauazanamun

A4

PBMC100 pl + lysis buffer 400 p+ proteinase K (10 mg/ml) 5

\4

Incubate 71 50 °C 1-2 FaTua

\4

1A% Phenol 500 p (vortex)

!

TTURENT 14,000 79UFABWIN 10 WIH

;

idulaldvaealuduaain CHOL, : 1AA (24:1) 500 i

'

TUWAEN7 14,000 29UABUIN 20 1T

!

daulalaviannlmaiianifin NaOAc (2 M) 40 i + glycogen 4 pl + Abs EtOH 800 pl

) 4

Inctibate # -70°C 30 u#

v

Tl 14,000 39UABUT 30 W1

'

AR EtOH 7uazane DNA #agl 70% EtOH 1 m

A 4

TIWAENT 14,000 99UFABUNT10 WAR

v

i usiesg sz tuqryyIna e 10 Wi

v

azanel DNA Tutinizgns 30 pl

v

iU —4°C

717 10 wansdiunauN19aiA DNA

25
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nMgLANAIUIUN LCV Judau pol gene waz GAPDH gene 2a9tziilng 1438 polymerase
chain reaction

Ao LoV ludau pol gene Taaldis semi-nested PCR LazifisBunns
GAPDH 1933 PCR Taeldansmum1anedi 3 annthain microtube Tildansavanadangng
%dwmmslzﬂum?ﬁlm thermal cycler (GeneAmp PCR System 2400, Perkin-Elmer, Boston)

1
a =

Tradanuunianumsedl 4 uavguaKARaINN1I1 PCR TP siRasARTIET e
NANNL loding dye LLﬁQId@GIUM@N%@G 2% agarose gel electrophoresis ﬁiﬁﬁﬂﬂ’mﬁﬁ‘ﬂu
gel WLLMHULe NI UF e L asILAR anuldnszuadliin 100 e fiiaan 1 Fals uayld
marker 100 bp azldTuIRURSHANAARIANSISR 2 Qi gel wiluansazany 0.1%
ethidium bromide 1lszanns 10-15 117 uazideEesenaisdsansialowmietnann

wnyu DNAR LS



R399 2 WEANIIEAZIRLAYRY primers WAAZLEL

L 5 . AANNENI Tm
el primer ANALLLFA ALLUUY 0 %GC product size
(bp) (C)
outer forward primer (LCV F1) | 5’ TGTTATTCTACTATGATAACGC 3’ 1795-1816 22 58 32
* F1/R1=451 bp
polymerase | outer reverse primer (LCV R1) | 5" ACTGCCYCCCGGGTTAAG 3 2227-2245 18 62 61
F1/R2=416 bp
inner reverse primer (LCV R2) | 5" GGCTGAGGGGCCAATGCCT 3’ 2192-2210 19 64 68
forward primer (GAPDH F) 5’ CTTCACCACCATGGAGAAGG 3’ 395-414 20 62 55
GAPDH — 199 bp
reverse primer (GAPDH R) 5' GTTGTCATGGATGACCTTGGC 3’ 573-593 21 64 52

nRauisuduiumbsuuandutianale nsludan POl gene 189 EBV accession number V01555

T WFrudsuiuaundsuuansutianale lns ludin GAPDH gene 289A1 accession number M33197

lC
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199N 3 uAANAIUNANTe9L e PCR 1ivaiiua1uaw DNA 289 LCV ludau pol gene

wae GAPDH gene

pol gene (volume/tube) GAPDH
asazanE 1°PCR 2°PCR (volume/tube)

Distilled water 13.4 pl 13.4 13 pl
2.5 PCR master mix 10 ul 10 ul 10 pl
LCV F1 primer (25 pM) 0.3 pl 0.3 pl -
LCV R1 primer (25 pM) 0.3 ul - -
LCV R2 primer (25 uM) - 0.3 pl -
GAPDH F primer (25 uM) - - 0.5 ul
GAPDH R primer (25 uM) - - 0.5l
DNA Template/PCR product 1l 1pl 1pl

Total volume 25 ul 25 ul 25 ul

ANINT 4 LAPNAIUUNRLAZINATIE9N19%19 PCR 999 LCV ludau pol gene az GAPDH

gene
pol gene
PCR Cycle GAPDH
1°PCR 2°PCR

Pre-denaturation 94 °c 5 min 94 °C’ & min 94 °C 5 min
Denaturation 94 °C 1 min 94 °C 1 min 94.°C 1 min
Annealing 54 °C 30 sec 54 °C 30 sec 55°C 30 sec
Extension 72 °C 1 min 72 °C 1 min 72 °C 30 sec

Vg0 35 304 yingn 35 s g0 35 301
Post-extension 72 °C 7 min 72 °C 7 min 72 °C 7 min
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NN5SAFIAFBLUAIALNIAALALNGA (DNA sequencing)

finuanand ifannisin PCR liuiqna et lunsmaneusfuianalelng Tnasn
gel AldnaLnnsia LCV Lmzﬁﬂﬁu?zgw%r‘ﬁmﬂ% Perfect Gel Cleanup La9m39a48L product
ﬁiﬁ?ﬁﬂﬂmiﬁﬂﬁiﬁ@mé Imevin product 5 pl 11119 run gel electrophoresis AnAsauiieInlg
Fudiu DNA fidesnnmideliuadlaifl DNA AuReth A nivaaihnandaziiwng
nIvAaaLua9Ldng cycle sequencing MsRIAAeLANFLTRATe NFTuAy 14 primers LCV
F1 vie LoV R2 Tneldansanumnand 5 wazshuauanann cycle sequencing M1&wN

pnpznatineiin ilauasutianalalnsson ABIPRISM™ 310 Aegii 11

ANT19N 5 WAANAIUNANT89AN3N M lN13911 cycle sequencing

A58 ﬂ?mmmﬁmaﬂumawaﬂﬂ
Distilled water 5.33 ul
5 X buffer 2l
BigDye RR-100 4 ul
Primer LCV F1 0.67 pl
nanAnTvn IS gvan 8
Total volume 20 pl
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NaNaRNlAann cycle sequencing

A 4

LA 4 w glycogen + 80 pl 75% Isopropanol

A 4
o

nelingumgiiviesituan 15 wii

v

ey 14,000 rom tunan 20

v

wmdaulans

AN Template suspension reagent 25 pl

A 4

131141e989 ABIPRISM™ 310 a8 una

1 v 1
917 11 wAPNTURABUNNIANAZNAUNANART AN 19191 cycle sequencing

d' 1 Y R o0 o0 o a = rall [ . A .
Wagunakddsinarsutinaalananlaann forward primer v5@ reverse primer
! ~ o Ao o a o sy o . ¥ o
auFauiauiu Tnanaisuianale Manteann reverse primer Afad9iNNNg reverse
L. R 9 R o0 0o o a  a ey o 4 ~
complementary  avsuianala s ldden watRetinasURanale Ins ldenudTeuiiey

fuarsuiaadlelnan ldain. forward primer: lgendAalysunsy CLUSTAL (X waznnnng

Apziuasalyl
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T v

aya (Data Analysis)

a

1. dayaivlvessivionnn: uanaduniseneazioun

¥ ) = 4 I dl [ & | %
doyatlszifvessd ldun 3 aneiug ang A nag sy

2. 42yan19mI9an1 LCV DNA

o 6

a1TAN7nfue9N 19RALEe LCV: TenupaLllasimus

Cl

3. a1nuilardalelndeas LV ludau pol gene: WannnisiTauiisuainuiiana

TalnAannnisauatsuiorale maees forward primer %58 reverse primer

= v %
LTI LITREILLAT

o o a

) al o o a al rdl Y o = & al aaa di
nnaFauisuansuinaalalngnlsnuaisuianala nsaasdeNaona
Dot lunwansaiaiugnasy  (GenBank) aaldlilsunsu BLAST ann
www.ncbi.nim.nih.gov/Blast

dl C 2~ =l = 1 1 % o o a = '
e T WA N DT AR N LANANNAEINSTALALIad A s UTNAR L TN G Ay
14T1lsunsy ClustalX Version 1.8 WivalfFeinauiansuiaealalnanlidgann
ngAnEn lupsatlfuatsuianala lmsaes LCV 1un19@nE1 1y nonhuman
primate A1

4519 phylogenetic tree arnasuilanalenanladlaaldiilsunsy Clustal X
Version 1.8 Llay Tree View Version 1.5

° . . . = ! 0O o A = s
NN19Y % nucleotide identity wEaLWaUIzMdea1suTIAdla N8
LCV.- A lanued sannen1n1sufFauiigy % nucleotide identity 184876UT
apdle s ldannnissaiiuatsutioedlamsaes LCV AN nonhuman

primate LWa¥ EBV el Sequence. ldentity Matrix A nlusunsa BioEdit

version 5.0.9

4. Wannsudasnsuiaralanfiduarsunsneziluaes LGV ludau pol gene

¥ KX o a 'y o dil
LATANNINATUATICUNY ANU

ymsnnReufieusnsunsees il ldiusdunsnesdluresdeditan
éuﬁﬁﬂ@ﬂuﬁu’]ﬂ’]??ﬁ@ﬁuﬁqﬂﬁm (GenBank) Taaldlilsunsy BLAST ann
www.ncbi.nlm.nih.gov/Blast

e lifunumilauiannuLAnAet taauIesdfunsaesiily ay

14Tsungn CLUSTAL X iNalFeuniaunatsunsaasiluldainnisdnsn
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o

TuaFeiiiu

arunsnaziluaes LCV Ann1sAnEll nonhuman primate
Tiipaunas EBV

AONUUINYUINNS )
ANRINITUNINEAE



unN 4
NANISNARDI

nsAnATRlsiansfiuiae assiiangudinziuguazeuiniugasiinazung
AMIARLTINGT AU 70 fa AR 37 B wAla 33 fa Hengsendny 125 1
dsznaudiaaasll 3 anewug Wun aelilieans (H. far) Suau 51 6o 1elineng (H. pileatus)
AU 18 Fa uavteiiien (H. agilis) B9inaINNIsHaNateRugTziianaiuTeiineg)

o o ‘dl o 1 dndl a o ) [~ A dld a4 o
Auau 1 f9 (e19797 6) Aoetinereiinldlunisiasdaulunilugsiilieans Inandveiien
Tunsduiiiesnmeaintil Nt in Audinziugsslazutdeiuindu 3 dou fia C
| | oo ° = C X ada v qy
L uaz R lneusfazdouayldnemziazauaunsaniuane19iu wanantaeinigudoayan i
. SN o a4 o S, A o & % = v
aglunsaimziy doyanennuasd @y 38 A a1eug Mnamanss lhuansaaziban

lunANwan A
= o a X | \ o Y

HeUNALALAANIaNN1IAAme luNgN  Herpesvirus  Tudisuannnsldgansoa
ELISA [Vamuaufiveafsaima herpesvirus 1WAl (7) uagynsial#iunismssaninisiiniime

LCV Taain13n1 semi-nested PCR ludau pol gene 398%9n13m99911 GAPDH gene 184

=
I PARS
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o 1 &l o
NANITNAFAUAIMNINLNISURY primer paldalisalu Family Herpesviridae
o . ] dgj o . L Y] i
AMNNITNAKBUAITNANNIEUAY primer sewte lafalu Family Herpesviridae TAun
HSV-1 HSV-2 VZV EBV CMV HHV-6 HHV-7 HHV-8 waz LCV Wud1 primer AN N

palma LCV winid

a &’ 1
HARINNTATIANTRINITAALTR LCV Tudau pol gene
A1NNN9911 semi-nested PCR 284 LCV RNA 491 pol gene udaazldnananannnig
71 PCR 99U4237UA 416 bp AINgLT 12 watsanndn PBMC angeivianunanuau 70

finasing WinaLan 64 Faatng Anlusasay 91.4

M/ 8182 S3 -+ -

91N 12 UAAINANARIWA 416 bp N1FAINNTINN semi-nested PCR 289 LCV Tudaw pol
gene 1ag? M A2.-100 bp marker, S1 Aa FBENe 71 1, S2 Aa FetneN 2, S3 Ae

Fiaaela 3, + AB positive control kA - AR negative control AMNAAL
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NAURINITINNAIUIY Internal control

Tunismsranseanisfindia LCV lu PBMC arld GAPDH aestzilifly internal
control }NATY AINN13¥1 PCR 289 GAPDH ayliinananawia 199 bp muglil 13 was

PBMC 7vnn"13m99ansad LCV ludau pol genelitaiioniunisvn PCR 183 GAPDH ¥nanel

M S1LS2 S3 + -

917 13 uaAINANARTUIA 199 bp N1HAINN191 PCR 989 GAPDH gene tagifl M A 100
bp marker, S1 A8 Faag1g 7 1, S2 AR Aa8EN9N 2, S3 A8 Fleene 3, + A

positive control AL - Aa negative control ANNAAL
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1 3
FNINT 6 UAANKAATLAINNIAIIANIaNEe LCV 491 pol genelu PBMC 2841l
aal
ImEI2T semi-nested PCR

No. Name Species cage sex Age LCY DNA | No. Name Species cage sex Age LGV DNA
=1 Tua H ilsr COY F 21 - 536 Thangchai H. lar F14 M 18 +
=2 Feam H ilsr L13 F 13 - 537 Emmes H. lar F1a F  HNA +
=3 lce Hlsr RO5  F  MA - 538 Songdiaw H. lar R15 M MA +
=4 Mana Hlsr  R1T F 13 - 539 Ole H. Isr R16 M MA +
=5 Clyde Hlsr R25 F 11 G40 Pek H. lar R16 M MNA +
E6 Bonnie Hisr R25 F 11 - =41 Qdan H. lar R17 F 12 +
=7 Mek H ilsr CDZ2 F 14 + 542 Fokpik H. lar R13  F  MNA +
=8 Pok Hlsr 02 M 14 + 543 Dokdik H. Isr R19 F MA +
=9 Ted H olsr 03 M A + 544 Kevin H. Isr R20 F MA +
G10 Jew H isr CD4 F 25 + 545 Mickey H. lar RZ21 M 18 +
11 John H lar  C04 W PMA + 546 Emma H. lar RZ22 F 17 +
G12 YingYong Hisr COD5 M 18 + G447 Mamhieb H. lar RZ23 F 19 +
G13 Apple H lsr SO M [MA + 548 Jaay H. lar R4 F 13 +
=14 Phoaon Hlsr  CO7T M 15 + 549 Micaole H. lar FR26 F MNA +
15 Toffee H lsr C08  F  MA + GA0 Midnight H. lar RZ7 M 16 +
G16 Brownie H olsr  C0O8 M MA + 551 Roger H. lar RZ28 M MNA +
G17 Benzo H isr C09 M 23 B 552 Piercy H. priestus  C11 F 18 +
=18 Phong Holse C100 M MA o 553 Leuis H pifestus  C12 F NA +
=19 Sang Hlsr L14 F 10 - =54 Mila H. pifestes  C12 F 15 +
G20 Baloo H lsr L14 M 10 + 5355 Kristine H pleatws ©13 M 12 +
G211 L16M H iar L16 M MA + 586 Saan H. priestus C13 M 22 +
22 Yetan H isr  ROT F  MA + =87 Chim H pilzatyz C14  F 15 +
G23 Rusty H lsr  RO3 M MA + 558 Saboo H pifestes  C15 M 15 +
=24 lvana H lsr  RO4  F  MA L 559 Mi H. pifestws  C15 F 14 +
G258 Jacko H. lsr  RO4 M A + GEO Mong Chai A plests C16 M 16 +
G26 Darkie H lsr  ROG M MA + SE1 Pilly H pifestus 17 M 16 +
G27 Kingkong Hoisr  ROE M MA + EE2 MNong Wi H pilsatys C17T F 17 +
G238 Jieh H lsr  ROB F A h 563 Farouk H. pliegtus C18 M 12 +
E29 Kong?2 H lsr  ROT M MA + 564 Foen H. pliegtes C19 M 13 +
30 Somsak H lsr RO M A7 + 565 Koo H pifestus  C200 F 20 +
31 Plaa H lsr  RO9 F 1B + 566 Jack H pifestus G200 M 20 +
=32 Diaw Hoisr RO M PMA + GHY Candy H pilzatus CT21 F 23 +
533 Bun Holer B11 M 20 + GES Daewn H. plieatus  C©22  F MA +
34 Monghkut H lsr -~ R12 M 15 + =69 Gift H pileatus C23  F  MA +
=35 Ooy H lsr _R13 M 19 + 570 Tarzan H agiiis L18 M MA +

NA 113121014 Not Available, Age fudagiily T



37

Han1TmsragaLanulandlalnaaas LCV lugdau POl gene
BLAST

NAANNNS¥H semi-nested PCR ludaw POl gene 184 LCV §i41ua1 PBMC 109717 15
HALINTNAA 64 Fating WietranARTeq gene TuduTanALNAIAdeLAN A LTART
ngt (gﬂﬁ' 15) waviinanduianalelndnldidntsunsy BLAST Usngdraduiianalelngly
da POl gene nniduln&iAesiu LCV ludau POl gene ams H. lar accession number

AY196147 11n9gn Inediasidusingnumieusdws 97-100% (317 14)

>@i|34808784|gb|AY196147.1| Hylobates lar lymphocryptovirus 1 DNA polymerase (dpol) gene,
partial cds

Length = 459

Score = 716 bits (361), Expect = 0.0

Identities = 361/361 (100%)

Strand = Plus / Plus

Query: 1 ctggggaggattacgagtccttcaaactcaccggaggcatctaccactttgtgaaaaaac 60

Sbjct: 59 ctggggaggattacgagtccttcaaactcaccggaggcatctaccactttgtgaaaaaac 118

Query: 61 atgtgcacgagtctttcctggetagtttgctaacatcgtggttggcaaaaagaaaggcta 120

Sbjct: 119 atgtgcacgagtctttcctggctagtttgctaacatcgtggttggcaaaaagaaaggcta 178

Query: 121 tcaagaaaatgttgtcggcgtgcgcaaatccgcaccaaaggaccattctggacaagcagc 180

Sbjct: 179 tcaagaaaatgttgtcggcgtgcgcaaatccgcaccaaaggaccattctggacaagcage 238

Query: 181 agcttgccatcaagtgtacctgcaacgccgtgtacggcttcacgggggtcgeccaacggec 240

Sbjct: 239 agcttgccatcaagtgtacctgcaacgccgtgtacggcttcacgggggtcgeccaacggee 298

Query: 241 tgtttccctgcctctccatagccgaaactgtgaccctgcagggccgcacaatgectggage 300

Sbjct: 299 tgtttccctgcctctccatageccgaaactgtgaccctgcagggeccgcacaatgetggage 358

Query: 301 gtgeccaaggccttecgtggaggcactaagcccaaacgatctgecaggcattggeccctcage 360

Sbjct: 359 gtgccaaggccttcgtggaggcactaagcccaaacgatctgcaggcattggeccectcage 418

Query: 361 c 361

Sbjct: 419 c 419
1 @ 1 o v A = 7 1 =
5101 14 uaasdedamants BLAST dwduiiang 1o Ind luaau ol gene vos LoV il


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Nucleotide&list_uids=34808784&dopt=GenBank

an 40 50 (1] 7

o 0
G AN TG GC WNECAGE CC TECG ACC TG G @ @ ARGG AT TAC G A @ TCCTTCARAR A C TCACCG @ AG G CATEC TACECA C T
R [ 130 140
TG TQHAARAKARACRAR TG T @ ¢ AC G A G @ @ C AR AR ALAROGRARRADANSG EC THh
l 1 a l | 1 Y e
150 160 200 210
F can @ R AR R ac T2 T 2 Cca Ta @ ChL @ CAEE TTECCA TR
Al - i [] 1 — l
z20 z30 270 280
2 TG CARCC TG CHRRAOCG C TG T A ¢ T@ CC TC TC R TAHRG D C @
I [ [ I
290 300 350
A ARC TE TG ACOC TG CARGGE ECGC

21N 15 uaneFaaeineTas chromatogram a1nn1s M primer LGV F1

U

8¢
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CLUSTAL X

amiuAahAFUTaaTe naTldsuuaEdnTsunss CLUSTAL X tileuBauidien 15
RN a1 e AL UANFNREN T AL AN FLUTAATe InFe s AN AR
avuilanalelndludau Pol gene was LCV ffinsAnenneuntiil accession number
AY196147 (Hlar Lov) uaz Av273184 (Hmuelleri Lov) (U7t 16) wniansauisinumisans
ssuiaealelndlunsan@sn 10 fumislug 16 azfiuinatautis Lov fildainnisinm
lunssileenidu 2 ngu

1, ﬂZjS\l‘ﬂl 1 AU 62 FaBENg AB PBMC a1naeil G11 waz *G (G7 04 G70 aindu G11

G20 uaz G22)

2. NguP 2 A1uau 2 Faetie Ao PBMC antell G20 uay G22



= B N, - - s A A lf Y 7
ATY1I9G14T H. Jaxr @ .. e iiae mmaeeaaaes RN VT
G22 i i i e mmeemee mmeeaeaae. R P
G20 e e i e e e e r e e L. B . e
AY27318B4H.yuellexi. . ... ..., ..ieiaaan - o sy SR S—
Clustal Consensus ok kkkddk ik ; e &

*G CTGGGGEAGGA TTACGAGTCC TTCRRACTCR CCGGAGGCAT CTRACCACTTT GTGAAARRAC ATGTGCACGAR GTCTTTCCTG GCTR CE C TAR IE GTG

*G GTTGGCAARL AGARAGGCTA TCAAGAARAT GCTETCGGCE TGCETTHAF gQChCcC
- " o f § ... %
AY1I8614TH. 1aY = i iiih amieiiaaee ameeaaaaaa T# S S F ...lCA
G22 e e e e e e e ae e . & 5 B .. -lCA
G20 e e i emaeaaa e L S N S e )
AY273184H.muellexri.. .. .. G... —..e-.-. C. ....... 4% §F FF_ . -
Clustal Consensus N ady ety ¥ oas

300
*G TGCAACGCCG TGTACGGCTT CACGGGGGTC GCCAACGGCC TGTTTCCCTG CCTCTCCATA GCCGARACTG TGACCCTGCR GGGCCGCACA ATGCTGGAGC

= B Y, Y B mmmslee % T -
AY1I9614T H. Jaxr ..o is i iaiaae eeaeae- AR _SFTIGEE . . LR W et h e eeaaae aeeeaaaaa-
= A i N,
. A ety
B 7 = e 1 L
Clustal Consensus *EkEE EkkkkkdR

361
*0 QCGCCCARGGC CTTCGTGGAG GLCOTIAAGCC CARACGATCT GCAGGCATTG GCCCCTCRGC C
Gl1 N - - PR —— .
AY196147 H.1lar L - B | R
G22 Tl e e e e e e e e e aaa - R L e R _ ol .
G20 o Joacl . . L — . .. . ) }GrOUP 2
AY273184H.muellexri)Tl ... ... ... .. .... B 1 O R TC.. ........ A.
Clustal Consensus

}Group 1

317 16 wdpsandudanalelndludou Pol-gene aee LOV @il sia 64) FretraulBauiiauiuaiuiiiadlansaeaaaes s innasaanuain
GenBank ngifl G11 G20 G22 uay *G (G7 14 G70 anidu G11 G20 way G22) Aa ansuilardlalnsaes LCV Aldannnisdnunluaall, AY196147
(Hlar Lcv) uaz Av273184 (H. mueller Lcvy Aasisuinpdlanmdandas o « unuiinadlensnmdanss, nsaudaiuansmiiumiaesionalalnsm

ANNI0ULN LCV pan bt 2 ngu
N
o
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PHYLOGENETIC ANALYSIS

vhanduianalendlugan pol gene 111m 361 bp 7ildaIn PBMC g2 64
Fiaaeing @519 phylogenetic tree wWrauWiauiuansutiamale e ludaun pol gene 189 LCV
Q7N nonhuman primate aumeeisesuly GenBank #9u%a EBV (13197 7) Tmeld
T3unsu CLUSTAL X uaz@uma unrooted phylogenetic tree tng/ldlsinsn TREEVIEW
(gﬂ‘ﬁl 17) FanaiildaenadasiuninBaiauanduianalelndlngld CLUSTAL X Ae

1. NANY 1 AU 62 Fivati AB PBMC annazil G11 uaz *G (G7 D9 G70 anidu

G11 G20 wax G22)

2. NENT 2 A1uau 2 A9Ng Ae PBMC angell G20 uay G22

A9 7 arsuianale ng ludou pol gene AaN primate lymphocryptoviruses A0

GenBank %1 @51 phylogenetic tree

Virus name Alternative name Accession no.
Old World primate LCV
Hylobates lar LCV White-handed gibbon LCV AY196147
Hylobates muelleri LCV Bornean gibbon LCV AY273184
Hylobates nomascus leucogenys LCV Northern white-cheeked gibbon LCV | AY425964
Hylobates leucogenys LCV White-cheeked gibbon LCV AY174068
Gorilla LCV Gorilla LCV AF290600
Pan troglodytes LCV Chimpanzee LCV AF534226
Pongo pygmaeus LCV Orangutan LCV AY129398
Semnopithecus entellus LCV Hanuman langur LCV AF534223
Macaca sylvanus LCV Barbary macaque LCV. AY172956
Cercopithicine herpesvirus 15 Rhesus LCV AY037858
Human herpesvirus 4 Epstein-Barr virus V01555
New World primate lymphocryptovirus
Ateles paniscus LCV Spider monkey LCV AY139028
Saimiri sciureus LCV Squirrel monkey LCV AY139024
Callithrix jacchus LCV Common Marmoset LCV AY174064
Callitrichine herpesvirus 3 Marmoset LCV AF319782
Saguinus midas LCV Red-footed Tamarin LCV AY166692




42

AF534223 Hanuman langu
Old World AY172956 Macaque AY037858 Rhesus

AY129398 Orangutan
primates AY2731 8é11(13ibbon

*

V01555 EBV
AF290600 Gorilla
AF534226 Chimpanzee

AY166692 Tamarin

G20 G22
AY196147 Gibbon

AY 174068 Gibbon
AY425964 Gibbon

AY174064 Marmoset

AF319782 Marmoset

AY139028

Squirrel monkey Spider monkey

New World

primates

0.1
AY446894 CMV

31/71 17 uams unrooted phylogenetic tree aINA3U pol gene 184 LCV Tuaz il By
fiu LCV 11 nonhuman primate wae EBV Tupulngd Cytomegalovirus (CMV) accession

number AY446894 111l outgroup

?11 Phylogenetic tree Wu41 LCV a1n Old World primate tag New Word| primate Ay
uennguiuatinadaaL uaz WL LCV a4tz ilazugnieaanan-LCV 499 Old World primate
2w g LCV 2esreiinliannniside luafalilasutionaleindlndimesiu LCV 1e99:id
wedsnanlszmAeasNil accession number AY196147 :nniign

%’/ o = | . . 1 o o a = rdl

ANTRINNNTILFaLWELUM  %nucleotide  identity  szudneansuTiiadtelnsh
NnsAnEn luaTallfeiwes (13799 8) 9NDenNgLFauey % nucleotide identity
109aALRaARla AT HHAL nonhuman primate 8uuaz EBV Tnald Sequence Identity

Matrix aniLlsunsy BioEdit version 5.0.9 Hal31ngdn
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. . . ! 6 o a o el o = Y X o A
1. %nucleotide identity seudnaansuiianale maniinisane luasalifaeiues Jan
52114979 97-100% (A151497 8)
1 v 3
2. %nucleotide identity szudnsarnuianalemanninisansluadeiiiu EBV Hen
Winfiu 82% (A13197 8)
. . . 1 O o A = rdl o =2 Z’/ dgjv °O o Aa =
3. %nucleotide identity szudnsarnuiandlelnsnninisdansnluafaiifuansutiang

Talnsaad nonhuman primate LCV #ANAauandlumnsai 9

A9 8 uamsiaasinanTsFRLE L %nucleotide identity 2a9a1ALTaAATe N ludqw
dl v =S i// z % o o a a 6 .
pol gene Nlaannnisdne luasaliiuairuianale Insees nonhuman primate

LCV uae EBV

Sequence ldentity Matrix

Seg-> EBV  Gorilla Chimp Orang Gibbon' Gibbon® *G G11 G22 G20

EBV 100 94 94 86 82 82 82 82 82 82

Gorilla - 100 96 88 82 83 81 81 82 82

Chimp - - 100 88 82 83 83 82 82 83
Orang - - - 100 81 81 81 81 81 81

Gibbon' £ = = 100 94 97 97 100 100
Gibbon® -3 = = == 100 95 94 94 94
“G - - - . am - 100 99 97 97
G111 - -—-- --- --- - - - 100 97 97
G22 - -4 B ' B 1 B -—- -- 100 100
G20 - - - - - - - - - 100
NUYLVE - Gibbon' fio H./ar accession no. AY196147

- Gibbon’ Ao H.muelleri accession no. AY273184
-Lev nldnnmsanuluaseil 1dun *G (G7-G70 sndu G11 G20 uag G22)

G11 G20 uay G22
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F1979% 9 agLlanisulsay %nucleotide identity 21919 LCV 2zt lfiannnisAnmnly

ASAAU LCV 289 nonhuman primate waz EBV

Virus name Alternative name Accession no %Ildentity
Old World primate LCV
Hylobates lar LCV White-handed gibbon LCV AY196147 97-100%
Hylobates muelleri LCV Bornean gibbon LCV AY273184 94-95%
Hylobates nomascus leucogenys LCV | Northern white-cheeked gibbon LCV | AY425964 82-83%
Hylobates leucogenys LCV White-cheeked gibbon LCV AY174068 71-72%
Gorilla LCV Gorilla LCV AF290600 81-82%
Pan troglodytes LCV Chimpanzee LCV AF534226 81-83%
Pongo pygmaeus LCV Orangutan LCV AY129398 80-81%
Semnopithecus entellus LCV Hanuman langur LCV AF534223 80-81%
Macaca sylvanus LCV Barbary macaque LCV AY172956 80-81%
Cercopithicine herpesvirus 15 Rhesus LCV AY037858 82-83%
Human herpesvirus 4 Epstein-Barr virus V01555 82%
New World primate lymphocryptovirus
Ateles paniscus LCV Spider monkey LCV AY139028
Saimiri sciureus LCV Squirrel monkey LCV AY139024 72%
Callithrix jacchus LCV Common Marmoset LCV AY174064 75%
Callitrichine herpesvirus 3 Marmoset LCV AF319782 71-72%
Saguinus midas LCV Red-footed Tamarin LCV AY166692 71-72%

1%
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anungaazdluaag LCV ludau pol gene

BLAST
Foudasdsuianalemslfidudsunsneziituudaindsunsnaziitumnidudi

Taunsw BLAST 1sngan (31t 18)

1. funsnezilulungud 1 A G11 uaz *G (G7 fie G70 anudu G11 G20 way G22)
Indmasiuasunsaesiiuludin pol gene a89 H.ar LCV accession no.
AAP41945 unz H.muelleri LCV accession no. AAQ18438 Tasflilafifusinanu
WNaK 99%

2. sfunsnesdlulungud 2 fe G20 uaz 622 IndiRasiuddunanazfililudau pol
gene 18N H./lar LCV accession no. AAP41945 was H.muelleri LCV accession no.

AAQ18438 TasidilaFdusAuunal 100% WAL 99% ANNANGL
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>Qi|33415858|gb|AAQ18438.1| DNA polymerase [Hylobates muelleri lymphocryptovirus
1]
Length = 144

Score = 239 bits (611), Expect = 1e-62
ldentities = 118/119 (99%), Positives = 119/119 (100%)

Query: 1 GEDYESFKLTGGIYHFVKKHVHESFLASLLTSWLAKRKAIKKMLSACVNPHQRTILDKQQ 60
GEDYESFKLTGGIYHFVKKHVHESFLASLLTSWLAKRKAIKKMLSACVNPHQRTILDKQQ
Sbjct: 12 GEDYESFKLTGGIYHFVKKHVHESFLASLLTSWLAKRKAIKKMLSACVNPHQRTILDKQQ 71

Query: 61 LAIKCTCNAVYGFTGVANGLFPCLSIAETVTLQGRTMLERAKAFVEALSPNDLQALAPQ 119

LAIKCTCNAVYGFTGVANGLFPCLSIAETVTLQGRTMLERAKAFVEALSP+DLQALAPQ
Sbjct: 72 LAIKCTCNAVYGFTGVANGLFPCLSIAETVTLQGRTMLERAKAFVEALSPDDLQALAPQ 130

>Qi|34808785|gb|AAP41945.1| DNA polymerase [Hylobates lar lymphocryptovirus 1]

Length = 153
Score = 240 bits (612), Expect = 9e-63
ldentities = 118/119 (99%), Positives = 118/119 (99%)

Query: 1 GEDYESFKLTGGIYHFVKKHVHESFLASLLTSWLAKRKAIKKMLSACVNPHQRTILDKQQ 60
GEDYESFKLTGGIYHFVKKHVHESFLASLLTSWLAKRKAIKKMLSAC NPHQRTILDKQQ
Sbjct: 21 GEDYESFKLTGGIYHFVKKHVHESFLASLLTSWLAKRKAIKKMLSACANPHQRTILDKQQ 80

Query: 61 LAIKCTCNAVYGFTGVANGLFPCLSIAETVTLQGRTMLERAKAFVEALSPNDLQALAPQ 119

LAIKCTCNAVYGFTGVANGLFPCLSIAETVTLQGRTMLERAKAFVEALSPNDLQALAPQ
Sbjct: 81 LAIKCTCNAVYGFTGVANGLFPCLSIAETVTLQGRTMLERAKAFVEALSPNDLQALAPQ 139

717 18 uan3FnaLiNaNang BLAST ansunsaazilulugdau pol gene 1849 LCV a2l
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o o a

andindTeuieuatsunsaesilunldiuatsunsaesilue1edeludau pol gene

a7n GenBank lngldlisunsy CLUSTAL X uaiilél Aa andunsnaziluaes LCV lungui 1

WAZNENT 2 HAMNUANENTW 1 AU Ao NInaylluaIALn 48 (317 19)

a

1. nguy 1 ldun G11 uaz *G (G7-G70 anidis G11 G20 uay G22) nenaziluily

Valine (V) willaudunsnazluaes H.muelleri accession number AAQ18438

2. ngud 2 lun G20 way G22 nsnazdluilu Alanine (A) wlauiuNInariuwas

H.lar accession number AAP41945

[-56 1

"G

ARP4194% H.lar

22

G20

RAD18438 H.muelleri
P03198 EEBV

Clustal Consansus

[-56 1

*G

RAP4194% H.lar

22

G20

RRQ18438 H . muelleri
P03198 EBVY

Clustal Consensus

91l91 19

a0 u

GEDYEREEKLT GELYHF VEKH NF HOETILDEQCD

}ﬂmup 1

ve O3

B..- § o
1E shkmkkkkhk

i Ho 80
T &Y B s 1
LATHETCHAY YGFTGVANGL FECEESIAETY TLOGETMLEE AKAFVEALREF NDLOALAFQ

\ - SEEEa PP Ry B EE s R - A 58 P | PR
hhkkddhkhkhhd dhdddhhhid hhkhkEEddhiEE dhkEEAEAhAAE dhkkhddddkd = dedkdod e

wARIAIALNTAREAINYeY LCV ludan pol gene #lAannnnsAnmmTail

Wraumeuiua1sunInazlliuaes nonhuman primate was EBV Tnail G11 G20 G22 uaz

*G (G7 D4 G70 831 G11 G20 waz G22) Aa astingaaziluaed LCV Nlsannnisdnen

lunail, AAP41945 (H.lar LCV) AAQ18438 (H. muelleri LCV) &g P03198 (EBV) ARANAL

n7aazdluagadann GenBank , -

UNUNTARL R LN NauTY, NIaLRALAAIATLALNURY

nanarAlunaNITnuLe LCV aen il 2 ngu
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v 1
NNUWINNALFELALUIN % amino acid identity $EMINNANALINIARLHTUN

Nn13AnE luaTallfe e (A13199 10) 298NN BLNEL % amino acid identity

1 v 1
1098 ALNIAaR LN IAUAL nonhuman primate 8uwar EBVIeald Sequence Identity

Matrix antL/sun3u BioEdit version 5.0.9 HaLl31ng37

v
[

. . . . 1 o o a dl o =8 d’lw o o
1. %amino acid identity T2UINAALNTABERIUNNINNTANE AT RAYfWes HAT

921914 97-100% (A13799 10)

2
o o

2. %amino acid identity 3zudNAALNIARZRILNNINTANEN TUATIHAY EBY HAn

WinAu 92% (A131991 10)

3. %amino acid identity 3¥MIN9AIALNTABLH ILANINNTANEN TuATail

o o

UANALNTIARE

1284 nonhuman primate LCV JA1s9udnalunngnait 11

A1519% 10 wanIfaeeNanILBaLIfeL %amino acid identity 289a1sUNIAa N W ludan

1 v 12
pol gene Nlfannansne luaTaiiiuafunsaesiiiaes nonhuman primate

LCV uaz EBV

Seq-> Gibbon' Gibbon’  EBV *G G111 G22 G20
Gibbon' 100 98 92 99 99 100 100
Gibbon® 100 92 99 99 98 98
EBV 100 92 92 92 92
*G — 100 100 99 99
G11 —  —_ 100 99 99
G22 e = = 100 100
G20 -1l 1 - 100
NG - Gibbon' A9 H.laraccessionno. AAP41945

- Gibbon” Af H.muelleri accession no. AAQ18438
- EBV accession no. P03198
- LoV Dlgannnnsdnenluadell 1oun *G (G7-G70 andu G11 G20 way G22)

G11 G20 ey G22
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519799 11 ag1lannsifzan %amino acid identity Tudau pol gene 951374 LCV 99zt L6t

a1NN17ANEN lATIRAL LCV 2849 nonhuman primate was EBV

Virus name Alternative name Accession no %ldentity

Old World primate LCV

Hylobates lar LCV White-handed gibbon LCV AY196147 99-100%
Hylobates muelleri LCV Bornean gibbon LCV AY273184 98-99%
Hylobates nomascus leucogenys LCV | Northern white-cheeked gibbon LCV | AY425964 92%
Hylobates leucogenys LCV White-cheeked gibbon LCV AY174068 92%
Gorilla LCV Gorilla LCV AF290600 9%
Pan troglodytes LCV Chimpanzee LCV AF534226 89%
Pongo pygmaeus LCV Orangutan LCV AY129398 88%
Semnopithecus entellus LCV Hanuman langur LCV AF534223 89%
Macaca sylvanus LCV Barbary macaque LCV AY172956 91%
Cercopithicine herpesvirus 15 Rhesus LCV AY037858 92%
Human herpesvirus 4 Epstein-Barr virus V01555 92%

New World primate lymphocryptovirus

Ateles paniscus LCV Spider monkey LCV AY139028 86%
Saimiri sciureus LCV Squirrel monkey LCV AY 139024 81%
Callithrix jacchus LCV Common Marmoset LCV AY174064 83%
Callitrichine herpesvirus 3 Marmoset LCV. AF319782 82%
Saguinus midas LCV Red-footed Tamarin LCV AY166692 81%

a5 LCV ludau pol gene w237zl
NAAINNIFIEIsunsd CLUSTAL X iWadanamidmiauiuaasatsuiapalalng
wazarrunInazili Laza¥a phylogenetic tree apansLianalensaes LCV Tudau por
gene linamssnii An LCV NlFainnnsAneiig 64 saatisaiunsouiiveaniiy 2 ng
o/ dgj
D
10 NQNA 1 8119162 F20EN9 AR G11 1AL *G (G7 TN G70 antdu G11 G20 uaz G22)
2. NANT 2 A1u9u 2 fet e A G20 way G22
o o a a \ P . . . , °o o a =
arnuilanalelng ludau pol gene NNLAUN %nucleotide identity 3&RINANALIUIAA
lalnaAnninisene luaseailsna e JAN7euae 97-100% Taaiaulna@esdu LV lu
@2U pol gene 93 H. lar accession number AY196147 unniigna Hilasidusinanumilan

Winrfiu 97-100% waziimanulndiAeiu EBV & %nucleotide identity winfiu 82%
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ansunsnaziiuludan pol gene WNI&UN %amino acid identity $¥NINATAL
namesfilumnnisAnmlunssifaeiues SAnsewding 97-100% TaafasnalndiAasiy
LCV ludau pol gene 18N H./ar accession number AAP41945 Uuag H.muelleri accession
number AAQ18438 wnfige TneRilefuipnumieusiniy 99-100% uaziiAann

In&uAzeriu EBV J %amino acid identity Wiy 92%
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a5uazINTUAANTNAADS

1zl (gibbons: Hylobates species) @xnsonwulvialiTuginiafeuau il

= = % = [ a 4 dJ =® o a a A
gaaatliedalfuaviedunydueanidecls Seandalszmelng a1 duyen dulailide
WAL e sxtidnatlu family Hylobatidae @elutlszmalnesiuitetiag 3 1tinma il

117 (Hylobates lar) m:ﬁmqg (Hylobates pileatus) LATTERNaAN (Hylobates agilis) %9

ANNUSINAHUNANNIANAINATgEALE eI nuasaganAuaasdiignyinana s
v ¥
[ (% A

¥
tensanasuAndndiieshefianguanesos  AsuniTLNa neReldtuneideudndmani

°

udnfilduasasmunszaainaRasuwazAnAesdndin wnsAnaa 2535 wAIaINT
TPaunzifeududniiignnsesudeasiiyfoamAlaiunisdosmaeanessnseesisuig
Tnelifinsmmalsasaimesne  atlesiunisnszansedlsaivenainaseguninuas
A, o P o | = A o .
nsauiugaeslssansrstinaeannildeanduangty  mudaiedlesiunisuninszany
d’l o ] a dlf Nl g o [ =
1aaaalafanngau nigrsanInisFame LOV Tutetiiigudeyinfuazinziugastinszun
A AUIRRTTINGT WU 64 53 (91.4% ) A3IANL DNA 193i@alofa avaziiinaniiana
Wuanmeiniiansundnszansaesaalofalunguilsvansaziiau - 16

A 1

nsiaEe LCV Sufuadeanungy EBV lunguaslaniin (Old World primates) gn
wulutgossuianaisAsaanassed 1970 TnafnAunuldWmuIN19m99a Indirect immuno
fluorescence \WaNALMIIALBUALBAT cross-reactive fe EBV capsid antigen (VCA) lu
Fruaasnguasianing (18) WAlUANNNINATIALAUALBAT cross-reactive FalTa EBV 1u
nguaslanlus (New World primates) 1 uanslisiudn LCV gnanfnlifnmaluauuas
nguaslaniin
dd‘ o dgjd E/ z o dl = & o s [
Bt ldlun1masestidvnedu 70 fv dailumefiannguiauinuaziniziug
= 1 o o a dl 2 aA (% = o =
TeinsrLng Adnevidans aelszneudis deiiieu1n 51 fiv TrHieng 18 A uavasil
A4 o o A A a X = | N =y & =
Hamn 160 Wanazamanaugnlunaime LCV luyiinanil asldinisanzinanasil
uaziiudauitly Peripheral Blood Mononuclear Cell (PBMC) w@aa9tinuniein DNA e
%11 PCR @9 l@natnneludiuaasdunaunisnaasquastivansianae LCV tneld primer 7
ANNNTFadIU Polymerase Gene (primer LCVF1, LCVF2 waz LCVR2) 424138 LCV Naa1n
19911 PCR tsngdn ot 64 T 70 6ia Aniu 91.4% s DNA 224 LCV ifluuan Tngned

1 dg’ M v a a 53 ] d” ] ddll ¥ dI
Lﬂ@’]uvl,ﬁ\lblﬁLL’&@\?@Wﬂ’]ﬁ‘N@ﬂﬂ[ﬂLLﬁ]ﬂ@’]QJ’]ﬁ‘ﬂLL‘W?ﬂ?Zﬁ"’MEIL‘Hﬂiﬂ@ﬂ?%‘ﬁ?ﬂﬁ‘ﬁjzuﬂu ] VL@ a9NIT
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NARBITRINNAUATANME [uanlHiudndin9fame Herpesvirus aiinaw < luzziifos tne
ldgamsa ELISA e IgG uaukuan s Herpesvirus Tuaw wudn aanugnlunisiiaiae

HSV-1, HSV-2, CMV LAz EBV 111 28.2%, 28.2% 17.9% WAz 14.1% AINA6L (7)

] ¥ KX o 1

NTAT9991 1gG WAURALAARBLAURARUNNAIUARIARITUIZUINIALLAZ RS ANLAN
(Old world nonhuman primate) (7, 29) @<luilaqifudsliiinmaassiiduninsgiulunig

X = R oy o A o 1
Aeau@a LCV luasll sondeaaliinisWmunmalanng ELISA fanmnssaima LCV
FOUNENAWAUINITATIA ELISA #elma LCV A9aflufiadinisAnsnan1sneuaied
19T iAfEe LCV 9989 Rhadinovirus 2 (RV2) agqifly Gammaherpesvirus anatlanile 9

ananiin19m39a ELISA #a L@a LCV LAANT cross-reactive faldaaiinillé

Tuilaqiiuiialaidnissesiufanisfiame LCV aangeiundsal winnsfaima LCV

1 2
g 17 o

TugziilianugniAendigedauand Wiviudn LCV WwmedrArynanseiulunguast wan

a 2

b

ANTERWAT IPRIENNUAIAALTE LCV THAINNITY (tamarine) T9WLINAININAGT 50%
AAEa LCV (30) wazuananigdanudnayi 8 1u 24 sa Asiilu 33% Hn19hade HSV-1 an
fngl (21)

lunns@netlananIstmsesiludanaes Polymerase Gene 28948 LCV T9nWLan

dd‘ Cs o c [ o =l 1 a dil/ dl = 1 &l/ 1
teinAudainiuainviugssinssungdaNgn lunsfnmengelaame tiantiuly
o o 3 o e‘d‘ a A ] o o % '

WARMSAINIT ANNITUNAIALLLATEY Herpesvirus andndaelatlddunnsneriunnlsdnuan

. = o dl v a [ dJ Y @ 1 . aa o dl ¥
Herpesvirus neouz INALALNIY (31) TILA A LALALIN Herpesvirus 439LWINIINARNE
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No. Name microchip code Species Cage sex Born Arrived Accession no.
G1 Tua 122721665A H. lar C7 F 1984 -

G2 Ream 116529115A H. lar L13 F 1992 -

G3 Ice 116749756A H. lar R5 F 2000 -

G4 Nana - H. lar R17 F 1992 -

G5 Clyde 401B15183B H. lar R25 1994 -

G6 Bonnie 401A2C2D 14 H. lar R25 E 1994 -

G7 Mek 122762633A H. lar C2 & 1991 AY972555
G8 Pok 122758331A H. lar Cc2 M 1991 AY972556
G9 Ted TNO00049337 H. lar C3 M AY972557
G10 Jew 122749117A H. lar C4 F 1980 AY972558
G11 John 122746332A H. lar C4 M 1996 AY972559
G12 Ying Yong TN000875082 H. lar C5 M 1987 AY972560
G13 Apple TNO00101833 H. lar C6 M 1988 AY972561
G14 Phoon 116827386A H. lar Cc7 M 1990 AY972562
G15 Toffee 116917373A H. lar C8 F AY972563
G16 Brownie 122731673A H. lar C8 M AY972564
G17 Benzo 122712683A H. lar C9 M 1982 AY972565
G18 Phong 122677497A H. lar C10 M AY972566
G19 Sang 116749797A H. lar L14 5 1995 AYOT72567
G20 Baloo 116736464A H. lar L14 M 1995 AY972568
G21 L16M 401A1F6E45 H. lar L16 M 1994 AY972569
G22 Vetan 12276132A H. lar R1 F 1984 AY972570
G23 Rusty 122752561A H. lar R3 M 1996 AY972571
G24 Ivana TNO00772361 H. lar R4 F 1987 AY972572
G25 Jacko TN001097325 H. lar R4 M 1988 AY972573
G26 Darkie 116939650A H. lar R5 M 2000 AY972574
G27 Kingkong 122677225A H. lar R6 M 1996 AY972575
G28 Jieb 122676565A H. lar R6 F 1982 AY972576
G29 Kong2 122676527A H. lar R7 M 1991 AYO72577
G30 Somsak 000887520 H. lar R8 M 1988 AY972578
G31 Plaa 116936761A H. lar R9 F 1989 AY972579
G32 Diaw 116414222A H. lar R9 M AY972580
G33 Bun - H. lar R11 M 1985 AY972581
G34 Mongkut 401A54437C H. lar R12 M 1990 AY972582
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No. Name microchip code Species Cage sex Born Arrived Accession no.
G35 Ooy - H. lar R13 1986 AY972583
G36 Thongchai - H. lar R14 1987 AY972584
G37 Emmee 116833533A H. lar R15 F 1997 AY972585
G38 Songdiaw - H. lar R15 M 1997 AY972586
G39 Ole 116824574A H. lar R16 M 1997 AY972587
G40 Pek - H. lar R16 M 1997 AY972588
G41 Quan - H. lar R17 F 1993 AY972589
G42 Pokpik 401A2F3D3A H. lar R19 F 1998 AY972590
G43 Dokdik 401A682508 H. lar R19 F 1998 AY972591
G44 Kevin 1167525964A H. lar R20 F 2000 AY972592
G45 Mickey 401A371D16 H. lar R21 M 1987 AY972593
G46 Emma 116758633A H. lar R22 1988 AY972594
G47 Namhieb 4019553A1A H. lar R23 & 1986 AY972595
G48 Jaay 000803791 H. lar R24 F 1992 AY972596
G49 Nicole 116869170A H. lar R26 R AY972597
G50 Midnight 122677730A H. lar R27 M 1989 AY972598
G51 Roger 401A606631 H. lar R28 M 1989 AY972599
G52 Piercy 122709363A H. pileatus C11 F 1996 AY972600
G53 Leuis 122717623A H. pileatus C12 R 1990 AY972601
G54 Mila TNO00773585 H. pileatus C12 F 1990 AY972602
G55 Kristine 122709557A H. pileatus C13 M 1993 AY972603
G56 Saan 122752495A H. pileatus C13 M 1983 AY972604
G57 Chim 116464221A H. pileatus C14 F 1990 AY972605
G58 Saboo TNOO0770817 H. pileatus C15 M 1990 AY972606
G59 Ni 116411213A H. pileatus @5 F 1991 AY972607
G60 Nong Chai 116444145A H. pileatus C16 M 1989 AY972608
G61 Pilly TN000311539 H. pileatus C17 M 1989 AY972609
G62 Nong Ni TN00307095 H. pileatus C17 F 1988 AY972610
G63 Farouk 401B256844 H. pileatus C18 M 1993 AY972611
Ge4 Roen 122746225A H. pileatus C19 M 1992 AY972612
G65 Koo 116757314A H. pileatus C20 F 1985 AY972613
G66 Jack 116752443A H. pileatus C20 M 1985 AY972614
Ge67 Candy 401A697335 H. pileatus C21 F 1982 AY972615
G68 Daew 401D0A1A4B H. pileatus C22 F AY972616
G69 Gift 122676133A H. pileatus C23 F 1998 AY972617
G70 Tarzan 401A2F3C0OD H. agilis L18 M AY972618
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Abstract

Lymphocryptovirus (LCV), an infectious agent of global distribution, is found in
various non-human primates. As a herpesvirus inherently infecting gibbons it is closely
related to human Epstein-Barr virus (EBV) with which it shares considerable genetic,
biologic and epidemiologic features. In order to investigate its seroprevalence and
molecular characterization we collected blood samples from 70 gibbons (51 Hylobates
lar, 18 Hylobates pileatus and 1 Hylobates agilis) for further separation into serum and
peripheral blood mononuclear cells (PBMC). Only 13/70 (18.6%) sera were serologically
positive for human EBV IgG but 64/70 (91.4%) PBMCs vyielded the partial LCV DNA
polymerase gene by semi-nested PCR as a 416-bp product, which we subjected to
direct sequencing and comparison with nucleotide sequences stored in GenBank
applying the BLAST program. All sequences showed 84% nucleic acid and 91% amino
acid identity to human EBV. Phylogenetic tree analysis demonstrated gibbon LCVs
clustered separately from other gammaherpesvirinae but closely related to LCV of other
species. Further characterization of nonhuman primate LCV might thus provide new

insight into both evolution and pathogenicity of gammaherpesvirinae .

Introduction

Herpesvirus is a large double stranded DNA virus, a member of the
Herpesviridae family which is not only found in humans but also in many animal species
including primates. This family can be divided into three subfamilies, alpha-, beta-, and
gammaherpesvirinae,~on: the: basis (of their distinct biological properties, genomic
organization, and sequence relatedness. The gammaherpesviruses include EBV and
related  B-cell-tropic viruses infecting great apes and Old World ‘primates which are
known as the lymphocryptoviruses [20]. The gamma subgroup also includes the T-cell-
tropic herpesvirus saimiri of New World primates and related members detected in
horses, cattle and other species which have been called rhadinoviruses. Epstein-Barr
virus (EBV) is a human gammaherpesvirus of the lymphocryptovirus (LCV) genera which
is associated with the development of several different malignancies, including B-cell

lymphomas, Burkitt's lymphoma, nasopharyngeal carcinomas, Hodgkin's disease and
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gastric carcinomas. EBV is generally spread to and between young children through
saliva with subsequent virus replication in the oropharynx and infection of peripheral
blood B lymphocytes. Thereupon, EBV persists as a latent infection in a small fraction of
B lymphocytes and replicates sporadically at low levels in the oropharynx. Latent EBV
infection is generally asymptomatic but it can lead to lymphoproliferation and
lymphomas in individuals that are immunosuppressed due to congenital
immunodeficiencies, immunosuppressive drugs after transplantation, or human
immunodeficiency virus (HIV) infection [19].

The Old World nonhuman primates, such as macaques, baboon, chimpanzees,
and apes, are inherently infected with EBV-related viruses of the same
lymphocryptovirus subgroup [1, 9]. The simian LCV genomes are colinearly homologous
with the EBV genome and the repertoire of lytic and latent infection genes is virtually
identical [12, 17]. EBV and nonhuman LCV also share common biological properties,
including a high prevalence among the adult population, persistent infection of the
peripheral blood and oropharynx, and a potential for LCV-induced malignancies in
immunosuppresed hosts [9, 17] such as lymphoma reported in marmoset [2, 3]. The
primates have LCV-infected B cells in the peripheral blood and maintain serum
antibodies for life [10]. These antibodies closely relate and cross-react with EBV
antigens and can be used to identify LCV infection in nonhuman primates [5, 13, 19, 21].
Knowledge of nonhuman lymphocryptovirus is advantageous for preparing a database
on LCV in case of cross-species infection or transmission to humans and for choosing a
suitable nonhuman primate model for further comparative studies between LCV and
EBV infection in humans. An infectious disease screening process is necessary to
interrupt the spread of diseases, including herpesvirus infection. However, the data on
seroprevalence, as well as the molecular structure of gibbon and nonhuman primate
herpesvirus is still limited.

Our objective has been to study the prevalence and perform molecular
characterization and phylogenetic analysis on the polymerase gene of LCV in gibbons in

Thailand.
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Materials and Methods
Study population

A total of 70 captive gibbons kept at the Krabok Koo Wildlife Breeding Centre,
Royal Forest Department in Cha-Cheng-Sao, Thailand, were included in the study. The
gibbons are housed in small monogamous families. Most of them were born in the wild
and all were examined and determined to be in good health. The population consisted
of 37 males and 33 females between 1 and 21 years old and belonging to the following
species: H. lar (white-handed gibbon, n=51), H.pileatus (pileated gibbon, n=18) and
H.agilis (black-handed gibbon, n=1).

Sample collection.

Seventy blood samples were obtained by venipuncture during a brief period of
anesthesia by Ketamine according to the routine health-care program. Sera were
separated from clotted blood within 12 hours by centrifugation at 1500 rpm for 10
minutes. Peripheral blood mononuclear cells (PBMC) were separated from whole EDTA
blood applying Ficoll-Hypaque gradients. All specimens were stored at -70 °C until

further analysis.

Serology

As no screening test is available for gibbon herpesviruses, screening for serum
antibodies against EBV was performed by ELISA using the HUMAN-ELISA-Antibodies-
Test (Human, Wiesbaden, Germany). The procedure applied followed the
manufacturer’'s recommendations. An.optical density.of the tested specimens above the
cut-off value was considered a positive result. The part of -results has-been reported

elsewhere.
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LCV DNA extraction

DNA was extracted from 100 LI PBMC with proteinase K/SDS in Tris buffer, pH
8, followed by phenol/chloroform extraction and ethanol precipitation. The pellet was
dissolved in 30 M sterile water and directly subjected to semi-nested PCR based

amplification.

Semi-nested PCR for LCV DNA detection

LCV DNA was amplified in an automated thermocycler (GeneAmp PCR System
2400, Perkin-Elmer, Boston) using semi-nested primers specific for the DNA polymerase
gene of LCV. The primers for gibbon LCV detection were designed following the
published sequence on the GenBank database (AY196147). For the first round of
amplification we used forward primer LCV F1 (5-TGTTATTCTACTATGATAACGC-3’) and
reverse primer LCV R1 (5-ACTGCCYCCCGGGTTAAG-3’). The second round was
performed applying forward primer LCV F1 and reverse primer LCV R2 (5'-
GGCTGAGGGGCCAATGCCT-3'). The reaction mixtures for both PCR rounds were
prepared in an identical manner. Briefly, one LUl of DNA sample was combined with a
reaction mixture containing 10 il of 2.56X Eppendorf MasterMix (Hamburg, Germany),
0.5 UM forward primer, 0.5 LM reverse primer and sterile water in a final volume of 25
L. Both PCR rounds were performed under the following conditions: After an initial 5
min pre-denaturation step at 94°C, 35 cycles of amplification were performed, each
including 1 minute denaturation at 94°@, 30 second annealing at 55°C and 1 minute

extension at 72°C, followed by a final 7 minutes extension step at 72°C.

Internal PCR amplification control

As the house-keeping gene, GAPDH (Glyceraldehyde-3-phosphate
dehydrogenase) was selected thus serving as an internal control for DNA extraction.
GAPDH DNA was amplified by using forward primer GAPDH F (5-
CTTCACCACCATGGAGAAGG-3’) and GAPDH R (5-GTTGTCATGGATGACCTTGGC-3)).
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The primers were located in conserved regions to ensure high sensitivity for the
amplification. Agarose gel electrophoresis

Each amplified DNA sample (10 LI) was added to loading buffer (5 JUI) and run
on a 1.5% agarose gel stained with ethidium bromide on preparation at 100 V for 60
min. The 416-bp and 199-bp bands, corresponding to the amplified LCV and GAPDH

PCR product, respectively were visualized on a UV transilluminator (Figure 1).

DNA purification and sequencing

The PCR Product was purified for direct sequencing using the Gel Extraction Kit
(Perfectprep Gel Cleanup, Eppendorf, Hamburg, Germany) according to the
manufacturer's recommendations and subsequently subjected to 2% agarose gel
electrophoresis in order to ascertain its purity.

Eight microliters of DNA sample were subjected to cycle sequencing by the ABI
Prism 310 Genetic Analyser (Perkin-Elmer Cetus, NJ.) using dye-labeled terminators and
3.2 pmol of specific primer in a final reaction volume of 20 LLI. This amplification round
was performed according to the manufacturer’'s specifications, using primer LCV F1 to
amplify the particular DNA strand of interest for further sequencing. The extension
products were subsequently purified from excess unincorporated dye terminators by
ethanol precipitation according to the manufacturer’s specifications (Perkin-Elmer Cetus,

NJ.) and subjected to sequence analysis by the ABI Prism 310 Genetic Analyser.

Nucleotide comparison and phylogenetic analysis

We applied the BLAST program to compare them with “other human and
nonhuman LCV. sequences and performed phylogenetic analysis. For phylogenetic
analysis, the polymerase nucleotide sequences of LCV isolated from gibbon were
compared with those of the polymerase gene sequences of different species of LCV
(listed in table 1) and cytomegalovirus (AY446894) obtained from the GenBank
database which served as references and outgroup for the phylogenetic tree analysis.
All of these sequences were multiply aligned, using CLUSTAL X from version 3.75¢ of

the PHYLIP software package (Professor J. Felsenstein, Department of Genetics,
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University of Washington, Washington DC). Version 1.5 of the TREEVIEW program (Dr
R.D.M. Page, Institute of Biomedical and Life Sciences, University of Glasgow, Glasgow,

U.K.) was then used to construct an unrooted phylogenetic tree.
Data analysis
The data was analyzed applying descriptive analysis and expressed as

percentage of prevalence.

Table 1. DNA polymerase sequence of lymphocryptoviruses

Virus name Alternative name Accession no.

Old World primate lymphocryptovirus
Hylobates lar lymphocryptovirus 1 White-handed gibbon lymphocryptovirus AY196147
Hylobates muelleri LCV Bornean gibbon lymphocryptovirus AY273184

Hylobates nomascus leucogenys LCV' Northern white-cheeked gibbon lymphocryptoviru AY425964

Hylobates leucogenys LCV White-cheeked gibbon lymphocryptovirus AY 174068
Gorilla Lymphocryptovirus Gorilla Lymphocryptovirus AF290600
Pan troglodytes LCV Chimpanzee lymphocryptovirus AF534226
Pongo pygmaeus LCV Orangutan lymphocryptovirus AY 129398
Semnopithecus entellus LCV Hanuman langur lymphocryptovirus AF534223
Macaca sylvanus LCV Barbary macaque lymphocryptovirus AY172956
Cercopithicine herpesvirus 15 Rhesus lymphocryptovirus AY037858
Human herpesvirus 4 Epstein-Barr virus V01555

New World primate lymphocryptovirus

Ateles paniscus LCV

Spider monkey lymphocryptovirus AY 139028
Saimiri sciureus LCV Squirrel monkey lymphocryptovirus AY139024
Callithrix jacchus LCV Common Marmoset lymphocryptovirus AY174064
Callitrichine herpesvirus 3 Marmoset lymphocryptovirus AF319782

Saguinus midas LCV Red-footed Tamarin lymphocryptovirus AY166692
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Results

In this study, 70 gibbon serum samples (isolated from Krabok Koo Wildlife
Breeding Centre) were tested for the presence of IgG antibodies against human EBV.
Serological tests indicated that 18.6% of the animals were positive. In addition, 70
PBMC samples were examined by semi-nested PCR for the presence of LCV DNA (po/
gene). We found that 91.4% of the animals yielded positive results.

All samples were tested by serology for EBV antibody and by semi-nested PCR
for LCV DNA. The results obtained by ELISA and semi-nested PCR show some
discrepancy in that 17.1% were positive by ELISA and 91.4% by semi-nested PCR,
respectively. Only 2 (2.9%) showed positive for EBV antibody yet negative for LCV DNA.
In contrast, 50 specimens (71.4%) were negative for EBV antibody but positive for LCV
DNA.

The sequences obtained in this study have been submitted to GenBank and

assigned accession numbers AY972555 to AY972618.

M 81 82 S3phg

<+ 199 bp

(a) (b)

Figure 1 (a) Agarose gel electrophoresis of the 416-bp PCR product using primer pair LCV
F1/LCV R1 and LCV F1/LCV R2. Lane1:100 bp marker, lane2-4: $1-S3; gibbon samples,
lane5; +: positive control and lane6; -: Sterile water used as the negative control. (b)

Internal control showing the GAPDH PCR product.
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Figure 2 Phylogenetic analysis of the partial DNA polymerase gene sequences
of gibbon lymphocryptoviruses, compared with — other nonhuman primate
lymphocryptoviruses and using cytomegalovirus (AY446894) as an outgroup. The
sequences of gibbon lymphocryptoviruses (G) were most closely related to H.lar LCV
(AY196147) and H.muelleri LCV (AY273184). Previously published sequences were
included and their accession numbers-are as follows: H.lar LCV (AY196147); H.muelleri
LCV (AY273184); H.nomascus leucogenys LCV (AY425964); H. leucogenys LCV
(AY174068); Macaca sylvanus LCV (AY172956); Gorilla LCV (AF290600); Pan
troglodytes LCV (AF534226); Pongo pygmaeus LCV (AY129398); Saguinus midas LCV
(AY166692); Ateles paniscus LCV (AY139028); Callithrix jacchus LCV (AY174064);
Saimiri  sciureus LCV (AY139024); Semnopithecus entellus LCV (AF534223);
Cercopithicine hv15 (AY037858); Callitrichine hv3 (AF319782), and EBV (V01555). *G
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comprise G7-G70 (AY972555 to AY972618) except for G11 (AY972559), G20
(AY972568) and G22 (AY972570).

Phylogenic analysis was performed based on the 361-bp DNA polymerase gene
of herpesviruses to generate the phylogenetic tree (Figure 2). These herpesviruses were
clearly divided into three subfamilies: alpha-, beta- and gammaherpesvirinae. The
gibbon LCV formed a sub-branch most closely related to Hylobates lar
lymphocryptovirus [8] and also closely related to EBV (Human herpesvirus 4). The
partial DNA sequence of the DNA polymerase gene was distinct from other identified
herpesviruses, but showed profound similarity to sequences from several other
gammaherpesviruses.

All gibbon LCV sequences showed 97-100% nucleic acid and 99-100% amino
acid identity across the 361-bp alignment. Furthermore, the gibbon LCV sequences
revealed 82% nucleic acid and 92% amino acid identity to the human EBV sequence.
Searching the GenBank database by using the BLAST web server demonstrated that
these sequences were most similar to the DNA polymerase of the gammaherpesvirus

subfamily (data not shown).

Discussion

Wild gibbons (Hylobates species) can be found throughout the tropical
rainforests of South and Southeast Asia, including Thailand, Laos, Cambodia, Indonesia
and Malaysia. The genus Hylobates is represented. in these areas by three species, the
white-handed gibbons (H./ar), the pileated gibbons (H.pileatus) and the black-handed
gibbons (H.agilis). They are at high risk of extinction due to habitat loss and increased
illegal pet trade. After categorization as a conserved wild animal in Thailand, hundreds
of appropriated and abandoned gibbons have been handed over to the authorities of
the Thai government. An infectious disease screening process was initiated to prevent
potential spread of disease that may interfere with the health and reproduction of the
wild gibbon population after reintroduction to the forest. Transmission of these viruses to
humans, which may constitute a public health risk, was also evaluated. Serological

screening for IgG antibodies against EBV in the gibbons kept at the Krabok Koo Centre
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showed that approximately 18.6% of the animals were infected with LCV; 64 animals
were LCV DNA-positive carriers and could be a source of virus spread in the gibbon
population.

Infection of Old World nonhuman primates with Epstein-Barr virus (EBV) related
lymphocryptoviruses (LCVs) was recognized in the early to mid-1970s. Investigators
used the newly developed indirect immunofluorescence assay to detect antibodies
cross-reactive to the EBV capsid antigen (VCA) in the serum of many Old World
nonhuman primate species [22]. The failure to detect EBV cross-reactive antibodies in
New World primates suggested that LCVs were restricted to humans and nonhuman Old
World primates.

The animals examined were 70 captive gibbons kept at the Krabok Koo Wildlife
Breeding Center in Cha-Cheng-Sao province, Thailand, comprising 3 species of
gibbons; H.lar (n=51), H.pileatus (n=18) and H.agilis (n=1). In order to determine the
prevalence of LCV infection in gibbons, we screened 70 available PBMC samples for
LCV by PCR using previously described primer sequences from the pol gene region
(LCVF1, LCVR1 and LCVR2). Based on semi-nested PCR, prevalence proved high in
that 64 of 70 gibbons (91.4%) were LCV DNA-positive carriers and could be a source of
virus spread in the gibbon population. The results of herpesvirus infection in wild
animals have shown a high prevalence of LCV infection in gibbons compared with data
obtained by previous serological studies conducted on different species of apes which
had screened for herpesvirus antibody by commercially available ELISA for human
herpesvirus, demonstrating that IgG antibody prevalence against HSV-1, HSV-2, CMV
and EBV was 28.2%, 28.2%, 17.9% and 14.1%, respectively [21].

There has. been' evidence of cross-species reactivity as. both human and
nonhuman (Old World) primates exhibit close antigen relations between their 1gG
antigens [10, 21]. Currently, there is no “gold standard” for identifying gibbon LCV
infection, making it difficult to validate the sensitivity and specificity of ELISA results. In
order to further test the sensitivity and specificity of the gibbon LCV IgG ELISA, we
examined the serologic response in an experimentally infected gibbon. Gibbons are

also commonly infected with gibbon rhadinovirus2 (RV2), a gammaherpesvirus of the
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rhadinovirus subgroup [6]. Therefore, serologic responses detected with gibbon LCV
IgG might be due to cross-reactive antibodies specific for RV2 IgG.

As yet, LCV transmission from captive animals to humans has not been reported.
The high prevalence of LCV infection in captive gibbons shows that LCV is an important
infectious agent in captive gibbons. The prevalence of tamarine LCV was reported to
exceed 50%, with 30 of 53 animals positive [4] and 8 of 24 gibbon serum samples
tested (33%) were positive and reacted more strongly with the HSV-1 antigen than with
any other herpesvirus antigen [7].

We report here the detection and partial molecular characterization of the
polymerase gene of the gammaherpesvirinae subfamily. This finding indicates a high
prevalence of asymptomatic LCV infection in captive gibbons. Another study has also
described most herpesvirus infections as latent and asymptomatic in nonhuman
primates [22].

Cho et al. (2001) reported a 75.6% sequence similarity between EBV and rhesus
LCV as opposed to a mere 47.3% similarity between EBV and marmoset LCV. Like EBV
in humans, this virus may persist in gibbons in a latent phase without producing any
acute symptoms. LCV infection was prevalent in New World primate species (marmoset
lymphomas and squirrel monkeys) [2].

The genomes of herpesviruses isolated from different host species can be
closely related, suggesting that the evolution of herpesviruses has occurred across host
species [14] and that the study of human herpesvirus evolution would benefit from better
characterization of animal herpesvirus genomes [16]. Experimental infection of gibbons
with gibbon LCV provides an animal model which accurately reproduces many aspects
of acute and persistent EBV infection in humans [17].

Based on nucleic acid sequence comparisons of the partial po/ gene sequence,
the DNA polymerase of H.lar LCV (accession number AY196147) has the highest
similarity to gibbon LCV (96-100% identical) followed by 82% identity to human EBV
(accession number V01555) as has been reported previously [8]. A closely related
herpesvirus of the same lymphocryptovirus genera as EBV inherently infects gibbons

and thus provides an important animal model for studying EBV pathogenesis.
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The rhesus LCV EBER1 (EBV-encoded small RNA1) has 73 and 68% nucleotide
identity with the EBV and the baboon LCV EBER1T gene, respectively. The EBERZ2 genes
are less well conserved, with only 42 and 38% identity with the EBV and baboon LCV
EBER2 [18].

Phylogenetic analyses based on the LCV polymerase gene has shown that the
Old World primate LCV lineage formed a sister clade to that of the New World primate
LCV. Within the Old World primate LCV group, resolution of the branching pattern was
incomplete and hence suggestive of a complex history as has previously been reported
on the LCV glycoprotein B (gB) genes of baboon, orangutan, chimpanzee and gorilla
[11].

Primates have been publicized as important animal model systems for studying
human virus infection based on the profound similarities in both viruses and natural
hosts. The objective of the present study has been to extend the phylogenetic analysis
by including gibbons as another simian species closely related to humans and hence,
investigating sera obtained from these animals for the presence of LCV or LCV-like DNA
should benefit the genome research on herpesviruses.

In this study, we amplified part of the LCV DNA polymerase gene using specific
primers. We will attempt to examine the complete polymerase gene of gibbon LCV and
believe that this study might constitute crucial groundwork for further studies on the
entire genome of this herpesvirus to elucidate its pathogenesis. Thus, it might provide
an important tool for primate care and for identifying-LCV-naive animals for experimental

studies.
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Gibbon Lymphocryptovirus

hed

2 (bases 1 to 361)

lymphocryptovirus 1.

Phakdeewirot,P.,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y .
Direct Submission
Submitted (22-MAR-2005) Pediatrics, Chulalongkorn University,
Rama 1V, Bangkok 10330, Thailand
Location/Qualifiers

LOCUS AY972563
DEFINITION
ACCESSION  AY972563
VERSION AY972563
KEYWORDS -
SOURCE
ORGANISM
REFERENCE
AUTHORS
TITLE
JOURNAL Unpublis
REFERENCE
AUTHORS
TITLE
JOURNAL
FEATURES
source
gene
CDS
ORIGIN
1 ctggggagga
61 atgtgcacga
121 tcaagaaaat
181 agcttgccat
241 tgtttccctg
301 gcgccaaggc
361 c

//

1..361

/organism="Hylobates lar lymphocryptovirus 1"
/mol_type=""genomic DNA"
/strain=""615"
/db_xref="taxon:230176"
/country="Thailand"

<1..>361

/gene="dpol™

<l1..>361

/gene="dpol"

/codon_start=3
/product="DNA polymerase"
/translation="GEDYESFKLTGG I YHFVKKHVHESFLASLLTSWLAKRKAIK
KMLSACVNPHQRT I LDKQQLAIKCTCNAVYGFTGVANGLFPCLSIAETVTLQGRTM
LERAKAFVEALSPNDLQALAPQP**

ttacgagtcc
gtctttcctg
gctgtcggeg
caagtgcacc
cctctccata
cttcgtggag

ttcaaactca
gctagcttgce
tgcgttaacc
tgcaacgccg
gccgaaactg
gccttaagec

ccggaggcat
taacttcgtg
ctcaccaaag
tgtacggctt
tgacactgca
caaacgatct

ctaccacttt
gttggcaaaa
gaccattctg
cacgggggte
gggccgecaca
gcaggcattg

gtgaaaaaac
agaaaggcta
gacaagcagc
gccaacggcc
atgctggagc
gcccctcagce



361 bp

DNA

linear

94

VRL 12-APR-2005

Hylobates lar lymphocryptovirus 1 strain G16 DNA polymerase
(dpol)gene, partial cds.

Hylobates lar lymphocryptovirus 1
Hylobates lar lymphocryptovirus 1
Viruses; dsDNA viruses, no RNA stage; Herpesviridae;

Gammaherpesvirinae; Lymphocryptovirus;

1 (bases 1 to 361)
Phakdeewirot,P. ,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y.
Prevalence and Molecular Characterization of Polymerase Gene of
Gibbon Lymphocryptovirus

hed

2 (bases 1 to 361)

lymphocryptovirus 1.

Phakdeewirot,P.,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y .
Direct Submission
Submitted (22-MAR-2005) Pediatrics, Chulalongkorn University,
Rama 1V, Bangkok 10330, Thailand
Location/Qualifiers

LOCUS AY972564
DEFINITION
ACCESSION  AY972564
VERSION AY972564
KEYWORDS -
SOURCE
ORGANISM
REFERENCE
AUTHORS
TITLE
JOURNAL Unpublis
REFERENCE
AUTHORS
TITLE
JOURNAL
FEATURES
source
gene
CDS
ORIGIN
1 ctggggagga
61 atgtgcacga
121 tcaagaaaat
181 agcttgccat
241 tgtttccctg
301 gcgccaaggc
361 c

//

1..361

/organism="Hylobates lar lymphocryptovirus 1"
/mol_type=""genomic DNA"
/strain=""616"
/db_xref="taxon:230176"
/country="Thailand"

<1..>361

/gene="dpol™

<l1..>361

/gene="dpol"

/codon_start=3
/product="DNA polymerase"
/translation="GEDYESFKLTGG I YHFVKKHVHESFLASLLTSWLAKRKAIK
KMLSACVNPHQRT I LDKQQLAIKCTCNAVYGFTGVANGLFPCLSIAETVTLQGRTM
LERAKAFVEALSPNDLQALAPQP**

ttacgagtcc
gtctttcctg
gctgtcggeg
caagtgcacc
cctctccata
cttcgtggag

ttcaaactca
gctagcttgce
tgcgttaacc
tgcaacgccg
gccgaaactg
gccttaagec

ccggaggcat
taacttcgtg
ctcaccaaag
tgtacggctt
tgacactgca
caaacgatct

ctaccacttt
gttggcaaaa
gaccattctg
cacgggggte
gggccgecaca
gcaggcattg

gtgaaaaaac
agaaaggcta
gacaagcagc
gccaacggcc
atgctggagc
gcccctcagce



361 bp

DNA

linear
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VRL 12-APR-2005

Hylobates lar lymphocryptovirus 1 strain G17 DNA polymerase
(dpol)gene, partial cds.

Hylobates lar lymphocryptovirus 1
Hylobates lar lymphocryptovirus 1
Viruses; dsDNA viruses, no RNA stage; Herpesviridae;

Gammaherpesvirinae; Lymphocryptovirus;

1 (bases 1 to 361)
Phakdeewirot,P. ,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y.
Prevalence and Molecular Characterization of Polymerase Gene of
Gibbon Lymphocryptovirus

hed

2 (bases 1 to 361)

lymphocryptovirus 1.

Phakdeewirot,P.,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y .
Direct Submission
Submitted (22-MAR-2005) Pediatrics, Chulalongkorn University,
Rama 1V, Bangkok 10330, Thailand
Location/Qualifiers

LOCUS AY972565
DEFINITION
ACCESSION  AY972565
VERSION AY972565
KEYWORDS -
SOURCE
ORGANISM
REFERENCE
AUTHORS
TITLE
JOURNAL Unpublis
REFERENCE
AUTHORS
TITLE
JOURNAL
FEATURES
source
gene
CDS
ORIGIN
1 ctggggagga
61 atgtgcacga
121 tcaagaaaat
181 agcttgccat
241 tgtttccctg
301 gcgccaaggc
361 c

//

1..361

/organism="Hylobates lar lymphocryptovirus 1"
/mol_type=""genomic DNA"
/strain=""617"
/db_xref="taxon:230176"
/country="Thailand"

<1..>361

/gene="dpol™

<l1..>361

/gene="dpol"

/codon_start=3
/product="DNA polymerase"
/translation="GEDYESFKLTGG I YHFVKKHVHESFLASLLTSWLAKRKAIK
KMLSACVNPHQRT I LDKQQLAIKCTCNAVYGFTGVANGLFPCLSIAETVTLQGRTM
LERAKAFVEALSPNDLQALAPQP**

ttacgagtcc
gtctttcctg
gctgtcggeg
caagtgcacc
cctctccata
cttcgtggag

ttcaaactca
gctagcttgce
tgcgttaacc
tgcaacgccg
gccgaaactg
gccttaagec

ccggaggcat
taacttcgtg
ctcaccaaag
tgtacggctt
tgacactgca
caaacgatct

ctaccacttt
gttggcaaaa
gaccattctg
cacgggggte
gggccgecaca
gcaggcattg

gtgaaaaaac
agaaaggcta
gacaagcagc
gccaacggcc
atgctggagc
gcccctcagce



361 bp

DNA

linear
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VRL 12-APR-2005

Hylobates lar lymphocryptovirus 1 strain G18 DNA polymerase
(dpol)gene, partial cds.

Hylobates lar lymphocryptovirus 1
Hylobates lar lymphocryptovirus 1
Viruses; dsDNA viruses, no RNA stage; Herpesviridae;

Gammaherpesvirinae; Lymphocryptovirus;

1 (bases 1 to 361)
Phakdeewirot,P. ,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y.
Prevalence and Molecular Characterization of Polymerase Gene of
Gibbon Lymphocryptovirus

hed

2 (bases 1 to 361)

lymphocryptovirus 1.

Phakdeewirot,P.,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y .
Direct Submission
Submitted (22-MAR-2005) Pediatrics, Chulalongkorn University,
Rama 1V, Bangkok 10330, Thailand
Location/Qualifiers

LOCUS AY972566
DEFINITION
ACCESSION  AY972566
VERSION AY972566
KEYWORDS -
SOURCE
ORGANISM
REFERENCE
AUTHORS
TITLE
JOURNAL Unpublis
REFERENCE
AUTHORS
TITLE
JOURNAL
FEATURES
source
gene
CDS
ORIGIN
1 ctggggagga
61 atgtgcacga
121 tcaagaaaat
181 agcttgccat
241 tgtttccctg
301 gcgccaaggc
361 c

//

1..361

/organism="Hylobates lar lymphocryptovirus 1"
/mol_type=""genomic DNA"
/strain=""618"
/db_xref="taxon:230176"
/country="Thailand"

<1..>361

/gene="dpol™

<l1..>361

/gene="dpol"

/codon_start=3
/product="DNA polymerase"
/translation="GEDYESFKLTGG I YHFVKKHVHESFLASLLTSWLAKRKAIK
KMLSACVNPHQRT I LDKQQLAIKCTCNAVYGFTGVANGLFPCLSIAETVTLQGRTM
LERAKAFVEALSPNDLQALAPQP**

ttacgagtcc
gtctttcctg
gctgtcggeg
caagtgcacc
cctctccata
cttcgtggag

ttcaaactca
gctagcttgce
tgcgttaacc
tgcaacgccg
gccgaaactg
gccttaagec

ccggaggcat
taacttcgtg
ctcaccaaag
tgtacggctt
tgaccctgcea
caaacgatct

ctaccacttt
gttggcaaaa
gaccattctg
cacgggggte
gggccgecaca
gcaggcattg

gtgaaaaaac
agaaaggcta
gacaagcagc
gccaacggcc
atgctggagc
gcccctcagce



361 bp

DNA

linear
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VRL 12-APR-2005

Hylobates lar lymphocryptovirus 1 strain G19 DNA polymerase
(dpol)gene, partial cds.

Hylobates lar lymphocryptovirus 1
Hylobates lar lymphocryptovirus 1
Viruses; dsDNA viruses, no RNA stage; Herpesviridae;

Gammaherpesvirinae; Lymphocryptovirus;

1 (bases 1 to 361)
Phakdeewirot,P. ,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y.
Prevalence and Molecular Characterization of Polymerase Gene of
Gibbon Lymphocryptovirus

hed

2 (bases 1 to 361)

lymphocryptovirus 1.

Phakdeewirot,P.,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y .
Direct Submission
Submitted (22-MAR-2005) Pediatrics, Chulalongkorn University,
Rama 1V, Bangkok 10330, Thailand
Location/Qualifiers

LOCUS AY972567
DEFINITION
ACCESSION  AY972567
VERSION AY972567
KEYWORDS -
SOURCE
ORGANISM
REFERENCE
AUTHORS
TITLE
JOURNAL Unpublis
REFERENCE
AUTHORS
TITLE
JOURNAL
FEATURES
source
gene
CDS
ORIGIN
1 ctggggagga
61 atgtgcacga
121 tcaagaaaat
181 agcttgccat
241 tgtttccctg
301 gcgccaaggc
361 c

//

1..361

/organism="Hylobates lar lymphocryptovirus 1"
/mol_type=""genomic DNA"
/strain=""619"
/db_xref="taxon:230176"
/country="Thailand"

<1..>361

/gene="dpol™

<l1..>361

/gene="dpol"

/codon_start=3
/product="DNA polymerase"
/translation="GEDYESFKLTGG I YHFVKKHVHESFLASLLTSWLAKRKAIK
KMLSACVNPHQRT I LDKQQLAIKCTCNAVYGFTGVANGLFPCLSIAETVTLQGRTM
LERAKAFVEALSPNDLQALAPQP**

ttacgagtcc
gtctttcctg
gctgtcggeg
caagtgcacc
cctctccata
cttcgtggag

ttcaaactca
gctagcttgce
tgcgttaacc
tgcaacgccg
gccgaaactg
gccttaagec

ccggaggcat
taacttcgtg
ctcaccaaag
tgtacggctt
tgaccctgcea
caaacgatct

ctaccacttt
gttggcaaaa
gaccattctg
cacgggggte
gggccgecaca
gcaggcattg

gtgaaaaaac
agaaaggcta
gacaagcagc
gccaacggcc
atgctggagc
gcccctcagce



361 bp

DNA

linear
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VRL 12-APR-2005

Hylobates lar lymphocryptovirus 1 strain G20 DNA polymerase
(dpol)gene, partial cds.

Hylobates lar lymphocryptovirus 1
Hylobates lar lymphocryptovirus 1
Viruses; dsDNA viruses, no RNA stage; Herpesviridae;

Gammaherpesvirinae; Lymphocryptovirus;

1 (bases 1 to 361)
Phakdeewirot,P. ,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y.
Prevalence and Molecular Characterization of Polymerase Gene of
Gibbon Lymphocryptovirus

hed

2 (bases 1 to 361)

lymphocryptovirus 1.

Phakdeewirot,P.,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y .
Direct Submission
Submitted (22-MAR-2005) Pediatrics, Chulalongkorn University,
Rama 1V, Bangkok 10330, Thailand
Location/Qualifiers

LOCUS AY972568
DEFINITION
ACCESSION  AY972568
VERSION AY972568
KEYWORDS -
SOURCE
ORGANISM
REFERENCE
AUTHORS
TITLE
JOURNAL Unpublis
REFERENCE
AUTHORS
TITLE
JOURNAL
FEATURES
source
gene
CDS
ORIGIN
1 ctggggagga
61 atgtgcacga
121 tcaagaaaat
181 agcttgccat
241 tgtttccctg
301 gtgccaaggc
361 c

//

1..361

/organism="Hylobates lar lymphocryptovirus 1"
/mol_type=""genomic DNA"
/strain=""620"
/db_xref="taxon:230176"
/country="Thailand"

<1..>361

/gene="dpol™

<l1..>361

/gene="dpol"

/codon_start=3
/product="DNA polymerase"
/translation="GEDYESFKLTGG I YHFVKKHVHESFLASLLTSWLAKRKAIK
KMLSACANPHQRT I LDKQQLAIKCTCNAVYGFTGVANGLFPCLSIAETVTLQGRTM
LERAKAFVEALSPNDLQALAPQP**

ttacgagtcc
gtctttcctg
gttgtcggeg
caagtgtacc
cctctccata
cttcgtggag

ttcaaactca
gctagtttgc
tgcgcgaatc
tgcaacgccg
gccgaaactg
gcactaagcc

ccggaggcat
taacatcgtg
cgcaccaaag
tgtacggctt
tgaccctgcea
caaacgatct

ctaccacttt
gttggcaaaa
gaccattctg
cacgggggte
gggccgecaca
gcaggcattg

gtgaaaaaac
agaaaggcta
gacaagcagc
gccaacggcc
atgctggagc
gcccctcagce



361 bp

DNA

linear

99

VRL 12-APR-2005

Hylobates lar lymphocryptovirus 1 strain G21 DNA polymerase
(dpol)gene, partial cds.

Hylobates lar lymphocryptovirus 1
Hylobates lar lymphocryptovirus 1
Viruses; dsDNA viruses, no RNA stage; Herpesviridae;

Gammaherpesvirinae; Lymphocryptovirus;

1 (bases 1 to 361)
Phakdeewirot,P. ,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y.
Prevalence and Molecular Characterization of Polymerase Gene of
Gibbon Lymphocryptovirus

hed

2 (bases 1 to 361)

lymphocryptovirus 1.

Phakdeewirot,P.,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y .
Direct Submission
Submitted (22-MAR-2005) Pediatrics, Chulalongkorn University,
Rama 1V, Bangkok 10330, Thailand
Location/Qualifiers

LOCUS AY972569
DEFINITION
ACCESSION  AY972569
VERSION AY972569
KEYWORDS -
SOURCE
ORGANISM
REFERENCE
AUTHORS
TITLE
JOURNAL Unpublis
REFERENCE
AUTHORS
TITLE
JOURNAL
FEATURES
source
gene
CDS
ORIGIN
1 ctggggagga
61 atgtgcacga
121 tcaagaaaat
181 agcttgccat
241 tgtttccctg
301 gcgccaaggc
361 c

//

1..361

/organism="Hylobates lar lymphocryptovirus 1"
/mol_type=""genomic DNA"
/strain=""621"
/db_xref="taxon:230176"
/country="Thailand"

<1..>361

/gene="dpol™

<l1..>361

/gene="dpol"

/codon_start=3
/product="DNA polymerase"
/translation="GEDYESFKLTGG I YHFVKKHVHESFLASLLTSWLAKRKAIK
KMLSACVNPHQRT I LDKQQLAIKCTCNAVYGFTGVANGLFPCLSIAETVTLQGRTM
LERAKAFVEALSPNDLQALAPQP**

ttacgagtcc
gtctttcctg
gctgtcggeg
caagtgcacc
cctctccata
cttcgtggag

ttcaaactca
gctagcttgce
tgcgttaacc
tgcaacgccg
gccgaaactg
gccttaagec

ccggaggcat
taacttcgtg
ctcaccaaag
tgtacggctt
tgaccctgcea
caaacgatct

ctaccacttt
gttggcaaaa
gaccattctg
cacgggggte
gggccgecaca
gcaggcattg

gtgaaaaaac
agaaaggcta
gacaagcagc
gccaacggcc
atgctggagc
gcccctcagce



361 bp

DNA

linear

100

VRL 12-APR-2005

Hylobates lar lymphocryptovirus 1 strain G22 DNA polymerase
(dpol)gene, partial cds.

Hylobates lar lymphocryptovirus 1
Hylobates lar lymphocryptovirus 1
Viruses; dsDNA viruses, no RNA stage; Herpesviridae;

Gammaherpesvirinae; Lymphocryptovirus;

1 (bases 1 to 361)
Phakdeewirot,P. ,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y.
Prevalence and Molecular Characterization of Polymerase Gene of
Gibbon Lymphocryptovirus

hed

2 (bases 1 to 361)

lymphocryptovirus 1.

Phakdeewirot,P.,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y .
Direct Submission
Submitted (22-MAR-2005) Pediatrics, Chulalongkorn University,
Rama 1V, Bangkok 10330, Thailand
Location/Qualifiers

LOCUS AY972570
DEFINITION
ACCESSION  AY972570
VERSION AY972570
KEYWORDS -
SOURCE
ORGANISM
REFERENCE
AUTHORS
TITLE
JOURNAL Unpublis
REFERENCE
AUTHORS
TITLE
JOURNAL
FEATURES
source
gene
CDS
ORIGIN
1 ctggggagga
61 atgtgcacga
121 tcaagaaaat
181 agcttgccat
241 tgtttccctg
301 gtgccaaggc
361 c

//

1..361

/organism="Hylobates lar lymphocryptovirus 1"
/mol_type=""genomic DNA"
/strain="622"
/db_xref="taxon:230176"
/country="Thailand"

<1..>361

/gene="dpol™

<l1..>361

/gene="dpol"

/codon_start=3
/product="DNA polymerase"
/translation="GEDYESFKLTGG I YHFVKKHVHESFLASLLTSWLAKRKAIK
KMLSACANPHQRT I LDKQQLAIKCTCNAVYGFTGVANGLFPCLSIAETVTLQGRTM
LERAKAFVEALSPNDLQALAPQP**

ttacgagtcc
gtctttcctg
gttgtcggeg
caagtgtacc
cctctccata
cttcgtggag

ttcaaactca
gctagtttgc
tgcgcaaatc
tgcaacgccg
gccgaaactg
gcactaagcc

ccggaggcat
taacatcgtg
cgcaccaaag
tgtacggctt
tgaccctgcea
caaacgatct

ctaccacttt
gttggcaaaa
gaccattctg
cacgggggte
gggccgecaca
gcaggcattg

gtgaaaaaac
agaaaggcta
gacaagcagc
gccaacggcc
atgctggagc
gcccctcagce



361 bp

DNA

linear

101

VRL 12-APR-2005

Hylobates lar lymphocryptovirus 1 strain G23 DNA polymerase
(dpol)gene, partial cds.

Hylobates lar lymphocryptovirus 1
Hylobates lar lymphocryptovirus 1
Viruses; dsDNA viruses, no RNA stage; Herpesviridae;

Gammaherpesvirinae; Lymphocryptovirus;

1 (bases 1 to 361)
Phakdeewirot,P. ,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y.
Prevalence and Molecular Characterization of Polymerase Gene of
Gibbon Lymphocryptovirus

hed

2 (bases 1 to 361)

lymphocryptovirus 1.

Phakdeewirot,P.,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y.
Direct Submission
Submitted (22-MAR-2005) Pediatrics, Chulalongkorn University,
Rama 1V, Bangkok 10330, Thailand
Location/Qualifiers

LOCUS AY972571
DEFINITION
ACCESSION  AY972571
VERSION AY972571
KEYWORDS -
SOURCE
ORGANISM
REFERENCE
AUTHORS
TITLE
JOURNAL Unpublis
REFERENCE
AUTHORS
TITLE
JOURNAL
FEATURES
source
gene
CDS
ORIGIN
1 ctggggagga
61 atgtgcacga
121 tcaagaaaat
181 agcttgccat
241 tgtttccctg
301 gcgccaaggc
361 c

//

1..361

/organism="Hylobates lar lymphocryptovirus 1"
/mol_type=""genomic DNA"
/strain="G23"
/db_xref="taxon:230176"
/country="Thailand"

<1..>361

/gene="dpol"

<1..>361

/gene=""dpol"

/codon_start=3
/product="DNA polymerase"
/translation="GEDYESFKLTGGIYHFVKKHVHESFLASLLTSWLAKRKAIK
KMLSACVNPHQRT I LDKQQLAIKCTCNAVYGFTGVANGLFPCLSIAETVTLQGRTM
LERAKAFVEALSPNDLQALAPQP**

ttacgagtcc
gtctttcctg
gctgtcggeg
caagtgcacc
cctctccata
cttcgtggag

ttcaaactca
gctagcttgc
tgcgttaacc
tgcaacgceg
gccgaaactg
gccttaagec

ccggaggcat
taacttcgtg
ctcaccaaag
tgtacggctt
tgacactgca
caaacgatct

ctaccacttt
gttggcaaaa
gaccattctg
cacgggggte
gggccgecaca
gcaggcattg

gtgaaaaaac
agaaaggcta
gacaagcagc
gccaacggcc
atgctggagc
gcccctcagce



361 bp

DNA

linear

102

VRL 12-APR-2005

Hylobates lar lymphocryptovirus 1 strain G24 DNA polymerase
(dpol)gene, partial cds.

Hylobates lar lymphocryptovirus 1
Hylobates lar lymphocryptovirus 1
Viruses; dsDNA viruses, no RNA stage; Herpesviridae;

Gammaherpesvirinae; Lymphocryptovirus;

1 (bases 1 to 361)
Phakdeewirot,P. ,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y.
Prevalence and Molecular Characterization of Polymerase Gene of
Gibbon Lymphocryptovirus

hed

2 (bases 1 to 361)

lymphocryptovirus 1.

Phakdeewirot,P.,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y .
Direct Submission
Submitted (22-MAR-2005) Pediatrics, Chulalongkorn University,
Rama 1V, Bangkok 10330, Thailand
Location/Qualifiers

LOCUS AY972572
DEFINITION
ACCESSION  AY972572
VERSION AY972572
KEYWORDS -
SOURCE
ORGANISM
REFERENCE
AUTHORS
TITLE
JOURNAL Unpublis
REFERENCE
AUTHORS
TITLE
JOURNAL
FEATURES
source
gene
CDS
ORIGIN
1 ctggggagga
61 atgtgcacga
121 tcaagaaaat
181 agcttgccat
241 tgtttccctg
301 gcgccaaggc
361 c

//

1..361

/organism="Hylobates lar lymphocryptovirus 1"
/mol_type=""genomic DNA"
/strain="624"
/db_xref="taxon:230176"
/country="Thailand"

<1..>361

/gene="dpol™

<l1..>361

/gene="dpol"

/codon_start=3
/product="DNA polymerase"
/translation="GEDYESFKLTGG I YHFVKKHVHESFLASLLTSWLAKRKAIK
KMLSACVNPHQRT I LDKQQLAIKCTCNAVYGFTGVANGLFPCLSIAETVTLQGRTM
LERAKAFVEALSPNDLQALAPQP**

ttacgagtcc
gtctttcctg
gctgtcggeg
caagtgcacc
cctctccata
cttcgtggag

ttcaaactca
gctagcttgce
tgcgttaacc
tgcaacgccg
gccgaaactg
gccttaagec

ccggaggcat
taacttcgtg
ctcaccaaag
tgtacggctt
tgacactgca
caaacgatct

ctaccacttt
gttggcaaaa
gaccattctg
cacgggggte
gggccgecaca
gcaggcattg

gtgaaaaaac
agaaaggcta
gacaagcagc
gccaacggcc
atgctggagc
gcccctcagce



361 bp

DNA

linear

103

VRL 12-APR-2005

Hylobates lar lymphocryptovirus 1 strain G25 DNA polymerase
(dpol)gene, partial cds.

Hylobates lar lymphocryptovirus 1
Hylobates lar lymphocryptovirus 1
Viruses; dsDNA viruses, no RNA stage; Herpesviridae;

Gammaherpesvirinae; Lymphocryptovirus;

1 (bases 1 to 361)
Phakdeewirot,P. ,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y.
Prevalence and Molecular Characterization of Polymerase Gene of
Gibbon Lymphocryptovirus

hed

2 (bases 1 to 361)

lymphocryptovirus 1.

Phakdeewirot,P.,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y .
Direct Submission
Submitted (22-MAR-2005) Pediatrics, Chulalongkorn University,
Rama 1V, Bangkok 10330, Thailand
Location/Qualifiers

LOCUS AY972573
DEFINITION
ACCESSION  AY972573
VERSION AY972573
KEYWORDS -
SOURCE
ORGANISM
REFERENCE
AUTHORS
TITLE
JOURNAL Unpublis
REFERENCE
AUTHORS
TITLE
JOURNAL
FEATURES
source
gene
CDS
ORIGIN
1 ctggggagga
61 atgtgcacga
121 tcaagaaaat
181 agcttgccat
241 tgtttccctg
301 gcgccaaggc
361 c

//

1..361

/organism="Hylobates lar lymphocryptovirus 1"
/mol_type=""genomic DNA"
/strain=""625"
/db_xref="taxon:230176"
/country="Thailand"

<1..>361

/gene="dpol™

<l1..>361

/gene="dpol"

/codon_start=3
/product="DNA polymerase"
/translation="GEDYESFKLTGG I YHFVKKHVHESFLASLLTSWLAKRKAIK
KMLSACVNPHQRT I LDKQQLAIKCTCNAVYGFTGVANGLFPCLSIAETVTLQGRTM
LERAKAFVEALSPNDLQALAPQP**

ttacgagtcc
gtctttcctg
gctgtcggeg
caagtgcacc
cctctccata
cttcgtggag

ttcaaactca
gctagcttgce
tgcgttaacc
tgcaacgccg
gccgaaactg
gccttaagec

ccggaggcat
taacttcgtg
ctcaccaaag
tgtacggctt
tgacactgca
caaacgatct

ctaccacttt
gttggcaaaa
gaccattctg
cacgggggte
gggccgecaca
gcaggcattg

gtgaaaaaac
agaaaggcta
gacaagcagc
gccaacggcc
atgctggagc
gcccctcagce



361 bp

DNA

linear

104

VRL 12-APR-2005

Hylobates lar lymphocryptovirus 1 strain G26 DNA polymerase
(dpol)gene, partial cds.

Hylobates lar lymphocryptovirus 1
Hylobates lar lymphocryptovirus 1
Viruses; dsDNA viruses, no RNA stage; Herpesviridae;

Gammaherpesvirinae; Lymphocryptovirus;

1 (bases 1 to 361)
Phakdeewirot,P. ,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y.
Prevalence and Molecular Characterization of Polymerase Gene of
Gibbon Lymphocryptovirus

hed

2 (bases 1 to 361)

lymphocryptovirus 1.

Phakdeewirot,P.,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y .
Direct Submission
Submitted (22-MAR-2005) Pediatrics, Chulalongkorn University,
Rama 1V, Bangkok 10330, Thailand
Location/Qualifiers

LOCUS AY972574
DEFINITION
ACCESSION  AY972574
VERSION AY972574
KEYWORDS -
SOURCE
ORGANISM
REFERENCE
AUTHORS
TITLE
JOURNAL Unpublis
REFERENCE
AUTHORS
TITLE
JOURNAL
FEATURES
source
gene
CDS
ORIGIN
1 ctggggagga
61 atgtgcacga
121 tcaagaaaat
181 agcttgccat
241 tgtttccctg
301 gcgccaaggc
361 c

//

1..361

/organism="Hylobates lar lymphocryptovirus 1"
/mol_type=""genomic DNA"
/strain=""0626"
/db_xref="taxon:230176"
/country="Thailand"

<1..>361

/gene="dpol™

<l1..>361

/gene="dpol"

/codon_start=3
/product="DNA polymerase"
/translation="GEDYESFKLTGG I YHFVKKHVHESFLASLLTSWLAKRKAIK
KMLSACVNPHQRT I LDKQQLAIKCTCNAVYGFTGVANGLFPCLSIAETVTLQGRTM
LERAKAFVEALSPNDLQALAPQP**

ttacgagtcc
gtctttcctg
gctgtcggeg
caagtgcacc
cctctccata
cttcgtggag

ttcaaactca
gctagcttgce
tgcgttaacc
tgcaacgccg
gccgaaactg
gccttaagec

ccggaggcat
taacttcgtg
ctcaccaaag
tgtacggctt
tgacactgca
caaacgatct

ctaccacttt
gttggcaaaa
gaccattctg
cacgggggte
gggccgecaca
gcaggcattg

gtgaaaaaac
agaaaggcta
gacaagcagc
gccaacggcc
atgctggagc
gcccctcagce



361 bp

DNA

linear

105

VRL 12-APR-2005

Hylobates lar lymphocryptovirus 1 strain G27 DNA polymerase
(dpol)gene, partial cds.

Hylobates lar lymphocryptovirus 1
Hylobates lar lymphocryptovirus 1
Viruses; dsDNA viruses, no RNA stage; Herpesviridae;

Gammaherpesvirinae; Lymphocryptovirus;

1 (bases 1 to 361)
Phakdeewirot,P. ,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y.
Prevalence and Molecular Characterization of Polymerase Gene of
Gibbon Lymphocryptovirus

hed

2 (bases 1 to 361)

lymphocryptovirus 1.

Phakdeewirot,P.,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y .
Direct Submission
Submitted (22-MAR-2005) Pediatrics, Chulalongkorn University,
Rama 1V, Bangkok 10330, Thailand
Location/Qualifiers

LOCUS AY972575
DEFINITION
ACCESSION  AY972575
VERSION AY972575
KEYWORDS -
SOURCE
ORGANISM
REFERENCE
AUTHORS
TITLE
JOURNAL Unpublis
REFERENCE
AUTHORS
TITLE
JOURNAL
FEATURES
source
gene
CDS
ORIGIN
1 ctggggagga
61 atgtgcacga
121 tcaagaaaat
181 agcttgccat
241 tgtttccctg
301 gcgccaaggc
361 c

//

1..361

/organism="Hylobates lar lymphocryptovirus 1"
/mol_type=""genomic DNA"
/strain=""627"
/db_xref="taxon:230176"
/country="Thailand"

<1..>361

/gene="dpol™

<l1..>361

/gene="dpol"

/codon_start=3
/product="DNA polymerase"
/translation="GEDYESFKLTGG I YHFVKKHVHESFLASLLTSWLAKRKAIK
KMLSACVNPHQRT I LDKQQLAIKCTCNAVYGFTGVANGLFPCLSIAETVTLQGRTM
LERAKAFVEALSPNDLQALAPQP**

ttacgagtcc
gtctttcctg
gctgtcggeg
caagtgcacc
cctctccata
cttcgtggag

ttcaaactca
gctagcttgce
tgcgttaacc
tgcaacgccg
gccgaaactg
gccttaagec

ccggaggcat
taacttcgtg
ctcaccaaag
tgtacggctt
tgaccctgcea
caaacgatct

ctaccacttt
gttggcaaaa
gaccattctg
cacgggggte
gggccgecaca
gcaggcattg

gtgaaaaaac
agaaaggcta
gacaagcagc
gccaacggcc
atgctggagc
gcccctcagce



LOCUS AY972576 361 bp DNA linear VRL 12-APR-2005
DEFINITION Hylobates lar lymphocryptovirus 1 strain G28 DNA polymerase
(dpol)gene, partial cds.
ACCESSION  AY972576
VERSION AY972576
KEYWORDS -
SOURCE Hylobates lar lymphocryptovirus 1
ORGANISM Hylobates lar lymphocryptovirus 1
Viruses; dsDNA viruses, no RNA stage; Herpesviridae;
Gammaherpesvirinae; Lymphocryptovirus; lymphocryptovirus 1.
REFERENCE 1 (bases 1 to 361)
AUTHORS Phakdeewirot,P. ,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y.
TITLE Prevalence and Molecular Characterization of Polymerase Gene of
Gibbon Lymphocryptovirus
JOURNAL Unpublished
REFERENCE 2 (bases 1 to 361)
AUTHORS Phakdeewirot,P.,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y .
TITLE Direct Submission
JOURNAL  Submitted (22-MAR-2005) Pediatrics, Chulalongkorn University,
Rama 1V, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..361
/organism="Hylobates lar lymphocryptovirus 1"
/mol_type=""genomic DNA"
/strain="628"
/db_xref="taxon:230176"
/country="Thailand"
gene <1l..>361
/gene="dpol™
CDS <1..>361
/gene="dpol"
/codon_start=3
/product="DNA polymerase"
/translation="GEDYESFKLTGG I YHFVKKHVHESFLASLLTSWLAKRKAIK
KMLSACVNPHQRT ILDKQQLAIKCTCNAVYGFTGVANGLFPCLSIAETVTLQGRTM
LERAKAFVEALSPNDLQALAPQP*!
ORIGIN
1 ctggggagga ttacgagtcc ttcaaactca ccggaggcat ctaccacttt gtgaaaaaac
61 atgtgcacga gtctttcctg gctagcttgc taacttcgtg gttggcaaaa agaaaggcta
121 tcaagaaaat gctgtcggcg tgcgttaacc ctcaccaaag gaccattctg gacaagcagc
181 agcttgccat caagtgcacc tgcaacgccg tgtacggctt cacgggggtc gccaacggcc
241 tgtttccctg cctctccata gccgaaactg tgacactgca gggccgcaca atgctggagce
301 gcgccaaggce cttcgtggag gecttaagcc caaacgatct gcaggcattg gcccctcagce
361 c

//

106



LOCUS AY972577 361 bp DNA linear VRL 12-APR-2005
DEFINITION Hylobates lar lymphocryptovirus 1 strain G29 DNA polymerase
(dpol)gene, partial cds.
ACCESSION  AY972577
VERSION AY972577
KEYWORDS -
SOURCE Hylobates lar lymphocryptovirus 1
ORGANISM Hylobates lar lymphocryptovirus 1
Viruses; dsDNA viruses, no RNA stage; Herpesviridae;
Gammaherpesvirinae; Lymphocryptovirus; lymphocryptovirus 1.
REFERENCE 1 (bases 1 to 361)
AUTHORS Phakdeewirot,P. ,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y.
TITLE Prevalence and Molecular Characterization of Polymerase Gene of
Gibbon Lymphocryptovirus
JOURNAL Unpublished
REFERENCE 2 (bases 1 to 361)
AUTHORS Phakdeewirot,P.,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y .
TITLE Direct Submission
JOURNAL  Submitted (22-MAR-2005) Pediatrics, Chulalongkorn University,
Rama 1V, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..361
/organism="Hylobates lar lymphocryptovirus 1"
/mol_type=""genomic DNA"
/strain=""629"
/db_xref="taxon:230176"
/country="Thailand"
gene <1l..>361
/gene="dpol™
CDS <1..>361
/gene="dpol"
/codon_start=3
/product="DNA polymerase"
/translation="GEDYESFKLTGG I YHFVKKHVHESFLASLLTSWLAKRKAIK
KMLSACVNPHQRT ILDKQQLAIKCTCNAVYGFTGVANGLFPCLSIAETVTLQGRTM
LERAKAFVEALSPNDLQALAPQP*!
ORIGIN
1 ctggggagga ttacgagtcc ttcaaactca ccggaggcat ctaccacttt gtgaaaaaac
61 atgtgcacga gtctttcctg gctagcttgc taacttcgtg gttggcaaaa agaaaggcta
121 tcaagaaaat gctgtcggcg tgcgttaacc ctcaccaaag gaccattctg gacaagcagc
181 agcttgccat caagtgcacc tgcaacgccg tgtacggctt cacgggggtc gccaacggcc
241 tgtttccctg cctctccata gccgaaactg tgaccctgca gggccgcaca atgctggagce
301 gcgccaaggce cttcgtggag gecttaagcc caaacgatct gcaggcattg gcccctcagce
361 c

//

107



LOCUS AY972578 361 bp DNA linear VRL 12-APR-2005
DEFINITION Hylobates lar lymphocryptovirus 1 strain G30 DNA polymerase
(dpol)gene, partial cds.
ACCESSION  AY972578
VERSION AY972578
KEYWORDS -
SOURCE Hylobates lar lymphocryptovirus 1
ORGANISM Hylobates lar lymphocryptovirus 1
Viruses; dsDNA viruses, no RNA stage; Herpesviridae;
Gammaherpesvirinae; Lymphocryptovirus; lymphocryptovirus 1.
REFERENCE 1 (bases 1 to 361)
AUTHORS Phakdeewirot,P. ,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y.
TITLE Prevalence and Molecular Characterization of Polymerase Gene of
Gibbon Lymphocryptovirus
JOURNAL Unpublished
REFERENCE 2 (bases 1 to 361)
AUTHORS Phakdeewirot,P.,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y .
TITLE Direct Submission
JOURNAL  Submitted (22-MAR-2005) Pediatrics, Chulalongkorn University,
Rama 1V, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..361
/organism="Hylobates lar lymphocryptovirus 1"
/mol_type=""genomic DNA"
/strain=""630"
/db_xref="taxon:230176"
/country="Thailand"
gene <1l..>361
/gene="dpol™
CDS <1..>361
/gene="dpol"
/codon_start=3
/product="DNA polymerase"
/translation="GEDYESFKLTGG I YHFVKKHVHESFLASLLTSWLAKRKAIK
KMLSACVNPHQRT ILDKQQLAIKCTCNAVYGFTGVANGLFPCLSIAETVTLQGRTM
LERAKAFVEALSPNDLQALAPQP*!
ORIGIN
1 ctggggagga ttacgagtcc ttcaaactca ccggaggcat ctaccacttt gtgaaaaaac
61 atgtgcacga gtctttcctg gctagcttgc taacttcgtg gttggcaaaa agaaaggcta
121 tcaagaaaat gctgtcggcg tgcgttaacc ctcaccaaag gaccattctg gacaagcagc
181 agcttgccat caagtgcacc tgcaacgccg tgtacggctt cacgggggtc gccaacggcc
241 tgtttccctg cctctccata gccgaaactg tgaccctgca gggccgcaca atgctggagce
301 gcgccaaggce cttcgtggag gecttaagcc caaacgatct gcaggcattg gcccctcagce
361 c

//

108



LOCUS AY972579 361 bp DNA linear VRL 12-APR-2005
DEFINITION Hylobates lar lymphocryptovirus 1 strain G31 DNA polymerase
(dpol)gene, partial cds.
ACCESSION  AY972579
VERSION AY972579
KEYWORDS -
SOURCE Hylobates lar lymphocryptovirus 1
ORGANISM Hylobates lar lymphocryptovirus 1
Viruses; dsDNA viruses, no RNA stage; Herpesviridae;
Gammaherpesvirinae; Lymphocryptovirus; lymphocryptovirus 1.
REFERENCE 1 (bases 1 to 361)
AUTHORS Phakdeewirot,P. ,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y.
TITLE Prevalence and Molecular Characterization of Polymerase Gene of
Gibbon Lymphocryptovirus
JOURNAL Unpublished
REFERENCE 2 (bases 1 to 361)
AUTHORS Phakdeewirot,P.,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y .
TITLE Direct Submission
JOURNAL  Submitted (22-MAR-2005) Pediatrics, Chulalongkorn University,
Rama 1V, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..361
/organism="Hylobates lar lymphocryptovirus 1"
/mol_type=""genomic DNA"
/strain="G31"
/db_xref="taxon:230176"
/country="Thailand"
gene <1l..>361
/gene="dpol™
CDS <1..>361
/gene="dpol"
/codon_start=3
/product="DNA polymerase"
/translation="GEDYESFKLTGG I YHFVKKHVHESFLASLLTSWLAKRKAIK
KMLSACVNPHQRT ILDKQQLAIKCTCNAVYGFTGVANGLFPCLSIAETVTLQGRTM
LERAKAFVEALSPNDLQALAPQP*!
ORIGIN
1 ctggggagga ttacgagtcc ttcaaactca ccggaggcat ctaccacttt gtgaaaaaac
61 atgtgcacga gtctttcctg gctagcttgc taacttcgtg gttggcaaaa agaaaggcta
121 tcaagaaaat gctgtcggcg tgcgttaacc ctcaccaaag gaccattctg gacaagcagc
181 agcttgccat caagtgcacc tgcaacgccg tgtacggctt cacgggggtc gccaacggcc
241 tgtttccctg cctctccata gccgaaactg tgaccctgca gggccgcaca atgctggagce
301 gcgccaaggce cttcgtggag gecttaagcc caaacgatct gcaggcattg gcccctcagce
361 c

//

109



LOCUS AY972580 361 bp DNA linear VRL 12-APR-2005
DEFINITION Hylobates lar lymphocryptovirus 1 strain G32 DNA polymerase
(dpol)gene, partial cds.
ACCESSION  AY972580
VERSION AY972580
KEYWORDS -
SOURCE Hylobates lar lymphocryptovirus 1
ORGANISM Hylobates lar lymphocryptovirus 1
Viruses; dsDNA viruses, no RNA stage; Herpesviridae;
Gammaherpesvirinae; Lymphocryptovirus; lymphocryptovirus 1.
REFERENCE 1 (bases 1 to 361)
AUTHORS Phakdeewirot,P. ,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y.
TITLE Prevalence and Molecular Characterization of Polymerase Gene of
Gibbon Lymphocryptovirus
JOURNAL Unpublished
REFERENCE 2 (bases 1 to 361)
AUTHORS Phakdeewirot,P.,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y .
TITLE Direct Submission
JOURNAL  Submitted (22-MAR-2005) Pediatrics, Chulalongkorn University,
Rama 1V, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..361
/organism=""Hylobates lar lymphocryptovirus 1"
/mol_type=""genomic DNA"
/strain="6G32"
/db_xref="taxon:230176"
/country="Thai land"
gene <1..>361
/gene=""dpol"
CDS <1..>361
/gene=""dpol"
/codon_start=3
/product="DNA polymerase"
/translation="GEDYESFKLTGG I YHFVKKHVHESFLASLLTSWLAKRKAIK
KMLSACVNPHQRT ILDKQQLAIKCTCNAVYGFTGVANGLFPCLSIAETVTLQGRTM
LERAKAFVEALSPNDLQALAPQP™
ORIGIN
1 ctggggagga ttacgagtcc ttcaaactca ccggaggcat ctaccacttt gtgaaaaaac
61 atgtgcacga gtctttcctg gctagcttgc taacttcgtg gttggcaaaa agaaaggcta
121 tcaagaaaat-gctgtcggcg- tgcgttaacc ctcaccaaag gaccattctg gacaagcagc
181 agcttgccat caagtgcacc tgcaacgccg tgtacggctt cacgggggtc gccaacggcc
241 tgtttccctg cctctccata gccgaaactg tgaccctgca gggccgcaca atgctggagce
301 gcgccaaggc cttcgtggag geccttaagcc caaacgatct gcaggcattg gcccctcagce
361 c

//

110



361 bp

DNA

linear

111

VRL 12-APR-2005

Hylobates lar lymphocryptovirus 1 strain G33 DNA polymerase
(dpol)gene, partial cds.

Hylobates lar lymphocryptovirus 1
Hylobates lar lymphocryptovirus 1
Viruses; dsDNA viruses, no RNA stage; Herpesviridae;

Gammaherpesvirinae; Lymphocryptovirus;

1 (bases 1 to 361)
Phakdeewirot,P. ,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y.
Prevalence and Molecular Characterization of Polymerase Gene of
Gibbon Lymphocryptovirus

hed

2 (bases 1 to 361)

lymphocryptovirus 1.

Phakdeewirot,P.,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y.
Direct Submission
Submitted (22-MAR-2005) Pediatrics, Chulalongkorn University,
Rama 1V, Bangkok 10330, Thailand
Location/Qualifiers

LOCUS AY972581
DEFINITION
ACCESSION  AY972581
VERSION AY972581
KEYWORDS -
SOURCE
ORGANISM
REFERENCE
AUTHORS
TITLE
JOURNAL Unpublis
REFERENCE
AUTHORS
TITLE
JOURNAL
FEATURES
source
gene
CDS
ORIGIN
1 ctggggagga
61 atgtgcacga
121 tcaagaaaat
181 agcttgccat
241 tgtttccctg
301 gcgccaaggc
361 c

//

1..361

/organism="Hylobates lar lymphocryptovirus 1"
/mol_type=""genomic DNA"
/strain="G33"
/db_xref="taxon:230176"
/country="Thailand"

<1..>361

/gene="dpol"

<1..>361

/gene=""dpol"

/codon_start=3
/product="DNA polymerase"
/translation="GEDYESFKLTGGIYHFVKKHVHESFLASLLTSWLAKRKAIK
KMLSACVNPHQRT I LDKQQLAIKCTCNAVYGFTGVANGLFPCLSIAETVTLQGRTM
LERAKAFVEALSPNDLQALAPQP**

ttacgagtcc
gtctttcctg
gctgtcggeg
caagtgcacc
cctctccata
cttcgtggag

ttcaaactca
gctagcttgc
tgcgttaacc
tgcaacgceg
gccgaaactg
gccttaagec

ccggaggcat
taacttcgtg
ctcaccaaag
tgtacggctt
tgacactgca
caaacgatct

ctaccacttt
gttggcaaaa
gaccattctg
cacgggggte
gggccgecaca
gcaggcattg

gtgaaaaaac
agaaaggcta
gacaagcagc
gccaacggcc
atgctggagc
gcccctcagce



LOCUS AY972582 361 bp DNA linear VRL 12-APR-2005
DEFINITION Hylobates lar lymphocryptovirus 1 strain G34 DNA polymerase
(dpol)gene, partial cds.
ACCESSION  AY972582
VERSION AY972582
KEYWORDS -
SOURCE Hylobates lar lymphocryptovirus 1
ORGANISM Hylobates lar lymphocryptovirus 1
Viruses; dsDNA viruses, no RNA stage; Herpesviridae;
Gammaherpesvirinae; Lymphocryptovirus; lymphocryptovirus 1.
REFERENCE 1 (bases 1 to 361)
AUTHORS Phakdeewirot,P. ,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y.
TITLE Prevalence and Molecular Characterization of Polymerase Gene of
Gibbon Lymphocryptovirus
JOURNAL Unpublished
REFERENCE 2 (bases 1 to 361)
AUTHORS Phakdeewirot,P.,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y .
TITLE Direct Submission
JOURNAL  Submitted (22-MAR-2005) Pediatrics, Chulalongkorn University,
Rama 1V, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..361
/organism="Hylobates lar lymphocryptovirus 1"
/mol_type=""genomic DNA"
/strain=""634"
/db_xref="taxon:230176"
/country="Thailand"
gene <1l..>361
/gene="dpol™
CDS <1..>361
/gene="dpol"
/codon_start=3
/product="DNA polymerase"
/translation="GEDYESFKLTGG I YHFVKKHVHESFLASLLTSWLAKRKAIK
KMLSACVNPHQRT ILDKQQLAIKCTCNAVYGFTGVANGLFPCLSIAETVTLQGRTM
LERAKAFVEALSPNDLQALAPQP*!
ORIGIN
1 ctggggagga ttacgagtcc ttcaaactca ccggaggcat ctaccacttt gtgaaaaaac
61 atgtgcacga gtctttcctg gctagcttgc taacttcgtg gttggcaaaa agaaaggcta
121 tcaagaaaat gctgtcggcg tgcgttaacc ctcaccaaag gaccattctg gacaagcagc
181 agcttgccat caagtgcacc tgcaacgccg tgtacggctt cacgggggtc gccaacggcc
241 tgtttccctg cctctccata gccgaaactg tgaccctgca gggccgcaca atgctggagce
301 gcgccaaggce cttcgtggag gecttaagcc caaacgatct gcaggcattg gcccctcagce
361 c

//

112



LOCUS AY972583 361 bp DNA linear VRL 12-APR-2005
DEFINITION Hylobates lar lymphocryptovirus 1 strain G35 DNA polymerase
(dpol)gene, partial cds.
ACCESSION  AY972583
VERSION AY972583
KEYWORDS -
SOURCE Hylobates lar lymphocryptovirus 1
ORGANISM Hylobates lar lymphocryptovirus 1
Viruses; dsDNA viruses, no RNA stage; Herpesviridae;
Gammaherpesvirinae; Lymphocryptovirus; lymphocryptovirus 1.
REFERENCE 1 (bases 1 to 361)
AUTHORS Phakdeewirot,P. ,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y.
TITLE Prevalence and Molecular Characterization of Polymerase Gene of
Gibbon Lymphocryptovirus
JOURNAL Unpublished
REFERENCE 2 (bases 1 to 361)
AUTHORS Phakdeewirot,P.,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y .
TITLE Direct Submission
JOURNAL  Submitted (22-MAR-2005) Pediatrics, Chulalongkorn University,
Rama 1V, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..361
/organism="Hylobates lar lymphocryptovirus 1"
/mol_type=""genomic DNA"
/strain=""635"
/db_xref="taxon:230176"
/country="Thailand"
gene <1l..>361
/gene="dpol™
CDS <1..>361
/gene="dpol"
/codon_start=3
/product="DNA polymerase"
/translation="GEDYESFKLTGG I YHFVKKHVHESFLASLLTSWLAKRKAIK
KMLSACVNPHQRT ILDKQQLAIKCTCNAVYGFTGVANGLFPCLSIAETVTLQGRTM
LERAKAFVEALSPNDLQALAPQP*!
ORIGIN
1 ctggggagga ttacgagtcc ttcaaactca ccggaggcat ctaccacttt gtgaaaaaac
61 atgtgcacga gtctttcctg gctagcttgc taacttcgtg gttggcaaaa agaaaggcta
121 tcaagaaaat gctgtcggcg tgcgttaacc ctcaccaaag gaccattctg gacaagcagc
181 agcttgccat caagtgcacc tgcaacgccg tgtacggctt cacgggggtc gccaacggcc
241 tgtttccctg cctctccata gccgaaactg tgaccctgca gggccgcaca atgctggagce
301 gcgccaaggce cttcgtggag gecttaagcc caaacgatct gcaggcattg gcccctcagce
361 c

//
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LOCUS AY972584 361 bp DNA linear VRL 12-APR-2005
DEFINITION Hylobates lar lymphocryptovirus 1 strain G36 DNA polymerase
(dpol)gene, partial cds.
ACCESSION  AY972584
VERSION AY972584
KEYWORDS -
SOURCE Hylobates lar lymphocryptovirus 1
ORGANISM Hylobates lar lymphocryptovirus 1
Viruses; dsDNA viruses, no RNA stage; Herpesviridae;
Gammaherpesvirinae; Lymphocryptovirus; lymphocryptovirus 1.
REFERENCE 1 (bases 1 to 361)
AUTHORS Phakdeewirot,P. ,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y.
TITLE Prevalence and Molecular Characterization of Polymerase Gene of
Gibbon Lymphocryptovirus
JOURNAL Unpublished
REFERENCE 2 (bases 1 to 361)
AUTHORS Phakdeewirot,P.,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y .
TITLE Direct Submission
JOURNAL  Submitted (22-MAR-2005) Pediatrics, Chulalongkorn University,
Rama 1V, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..361
/organism="Hylobates lar lymphocryptovirus 1"
/mol_type=""genomic DNA"
/strain=""636"
/db_xref="taxon:230176"
/country="Thailand"
gene <1l..>361
/gene="dpol™
CDS <1..>361
/gene="dpol"
/codon_start=3
/product="DNA polymerase"
/translation="GEDYESFKLTGG I YHFVKKHVHESFLASLLTSWLAKRKAIK
KMLSACVNPHQRT ILDKQQLAIKCTCNAVYGFTGVANGLFPCLSIAETVTLQGRTM
LERAKAFVEALSPNDLQALAPQP*!
ORIGIN
1 ctggggagga ttacgagtcc ttcaaactca ccggaggcat ctaccacttt gtgaaaaaac
61 atgtgcacga gtctttcctg gctagcttgc taacttcgtg gttggcaaaa agaaaggcta
121 tcaagaaaat gctgtcggcg tgcgttaacc ctcaccaaag gaccattctg gacaagcagc
181 agcttgccat caagtgcacc tgcaacgccg tgtacggctt cacgggggtc gccaacggcc
241 tgtttccctg cctctccata gccgaaactg tgaccctgca gggccgcaca atgctggagce
301 gcgccaaggce cttcgtggag gecttaagcc caaacgatct gcaggcattg gcccctcagce
361 c

//
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LOCUS AY972585 361 bp DNA linear VRL 12-APR-2005
DEFINITION Hylobates lar lymphocryptovirus 1 strain G37 DNA polymerase
(dpol)gene, partial cds.
ACCESSION  AY972585
VERSION AY972585
KEYWORDS -
SOURCE Hylobates lar lymphocryptovirus 1
ORGANISM Hylobates lar lymphocryptovirus 1
Viruses; dsDNA viruses, no RNA stage; Herpesviridae;
Gammaherpesvirinae; Lymphocryptovirus; lymphocryptovirus 1.
REFERENCE 1 (bases 1 to 361)
AUTHORS Phakdeewirot,P. ,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y.
TITLE Prevalence and Molecular Characterization of Polymerase Gene of
Gibbon Lymphocryptovirus
JOURNAL Unpublished
REFERENCE 2 (bases 1 to 361)
AUTHORS Phakdeewirot,P.,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y .
TITLE Direct Submission
JOURNAL  Submitted (22-MAR-2005) Pediatrics, Chulalongkorn University,
Rama 1V, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..361
/organism="Hylobates lar lymphocryptovirus 1"
/mol_type=""genomic DNA"
/strain=""637"
/db_xref="taxon:230176"
/country="Thailand"
gene <1l..>361
/gene="dpol™
CDS <1..>361
/gene="dpol"
/codon_start=3
/product="DNA polymerase"
/translation="GEDYESFKLTGG I YHFVKKHVHESFLASLLTSWLAKRKAIK
KMLSACVNPHQRT ILDKQQLAIKCTCNAVYGFTGVANGLFPCLSIAETVTLQGRTM
LERAKAFVEALSPNDLQALAPQP*!
ORIGIN
1 ctggggagga ttacgagtcc ttcaaactca ccggaggcat ctaccacttt gtgaaaaaac
61 atgtgcacga gtctttcctg gctagcttgc taacttcgtg gttggcaaaa agaaaggcta
121 tcaagaaaat gctgtcggcg tgcgttaacc ctcaccaaag gaccattctg gacaagcagc
181 agcttgccat caagtgcacc tgcaacgccg tgtacggctt cacgggggtc gccaacggcc
241 tgtttccctg cctctccata gccgaaactg tgaccctgca gggccgcaca atgctggagce
301 gcgccaaggce cttcgtggag gecttaagcc caaacgatct gcaggcattg gcccctcagce
361 c

//
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LOCUS AY972586 361 bp DNA linear VRL 12-APR-2005
DEFINITION Hylobates lar lymphocryptovirus 1 strain G38 DNA polymerase
(dpol)gene, partial cds.
ACCESSION  AY972586
VERSION AY972586
KEYWORDS -
SOURCE Hylobates lar lymphocryptovirus 1
ORGANISM Hylobates lar lymphocryptovirus 1
Viruses; dsDNA viruses, no RNA stage; Herpesviridae;
Gammaherpesvirinae; Lymphocryptovirus; lymphocryptovirus 1.
REFERENCE 1 (bases 1 to 361)
AUTHORS Phakdeewirot,P. ,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y.
TITLE Prevalence and Molecular Characterization of Polymerase Gene of
Gibbon Lymphocryptovirus
JOURNAL Unpublished
REFERENCE 2 (bases 1 to 361)
AUTHORS Phakdeewirot,P.,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y .
TITLE Direct Submission
JOURNAL  Submitted (22-MAR-2005) Pediatrics, Chulalongkorn University,
Rama 1V, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..361
/organism="Hylobates lar lymphocryptovirus 1"
/mol_type=""genomic DNA"
/strain=""638"
/db_xref="taxon:230176"
/country="Thailand"
gene <1l..>361
/gene="dpol™
CDS <1..>361
/gene="dpol"
/codon_start=3
/product="DNA polymerase"
/translation="GEDYESFKLTGG I YHFVKKHVHESFLASLLTSWLAKRKAIK
KMLSACVNPHQRT ILDKQQLAIKCTCNAVYGFTGVANGLFPCLSIAETVTLQGRTM
LERAKAFVEALSPNDLQALAPQP*!
ORIGIN
1 ctggggagga ttacgagtcc ttcaaactca ccggaggcat ctaccacttt gtgaaaaaac
61 atgtgcacga gtctttcctg gctagcttgc taacttcgtg gttggcaaaa agaaaggcta
121 tcaagaaaat gctgtcggcg tgcgttaacc ctcaccaaag gaccattctg gacaagcagc
181 agcttgccat caagtgcacc tgcaacgccg tgtacggctt cacgggggtc gccaacggcc
241 tgtttccctg cctctccata gccgaaactg tgacactgca gggccgcaca atgctggagce
301 gcgccaaggce cttcgtggag gecttaagcc caaacgatct gcaggcattg gcccctcagce
361 c

//
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LOCUS AY972587 361 bp DNA linear VRL 12-APR-2005
DEFINITION Hylobates lar lymphocryptovirus 1 strain G39 DNA polymerase
(dpol)gene, partial cds.
ACCESSION  AY972587
VERSION AY972587
KEYWORDS -
SOURCE Hylobates lar lymphocryptovirus 1
ORGANISM Hylobates lar lymphocryptovirus 1
Viruses; dsDNA viruses, no RNA stage; Herpesviridae;
Gammaherpesvirinae; Lymphocryptovirus; lymphocryptovirus 1.
REFERENCE 1 (bases 1 to 361)
AUTHORS Phakdeewirot,P. ,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y.
TITLE Prevalence and Molecular Characterization of Polymerase Gene of
Gibbon Lymphocryptovirus
JOURNAL Unpublished
REFERENCE 2 (bases 1 to 361)
AUTHORS Phakdeewirot,P.,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y .
TITLE Direct Submission
JOURNAL  Submitted (22-MAR-2005) Pediatrics, Chulalongkorn University,
Rama 1V, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..361
/organism="Hylobates lar lymphocryptovirus 1"
/mol_type=""genomic DNA"
/strain=""639"
/db_xref="taxon:230176"
/country="Thailand"
gene <1l..>361
/gene="dpol™
CDS <1..>361
/gene="dpol"
/codon_start=3
/product="DNA polymerase"
/translation="GEDYESFKLTGG I YHFVKKHVHESFLASLLTSWLAKRKAIK
KMLSACVNPHQRT ILDKQQLAIKCTCNAVYGFTGVANGLFPCLSIAETVTLQGRTM
LERAKAFVEALSPNDLQALAPQP*!
ORIGIN
1 ctggggagga ttacgagtcc ttcaaactca ccggaggcat ctaccacttt gtgaaaaaac
61 atgtgcacga gtctttcctg gctagcttgc taacttcgtg gttggcaaaa agaaaggcta
121 tcaagaaaat gctgtcggcg tgcgttaacc ctcaccaaag gaccattctg gacaagcagc
181 agcttgccat caagtgcacc tgcaacgccg tgtacggctt cacgggggtc gccaacggcc
241 tgtttccctg cctctccata gccgaaactg tgaccctgca gggccgcaca atgctggagce
301 gcgccaaggce cttcgtggag gecttaagcc caaacgatct gcaggcattg gcccctcagce
361 c

//
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LOCUS AY972588 361 bp DNA linear VRL 12-APR-2005
DEFINITION Hylobates lar lymphocryptovirus 1 strain G40 DNA polymerase
(dpol)gene, partial cds.
ACCESSION  AY972588
VERSION AY972588
KEYWORDS -
SOURCE Hylobates lar lymphocryptovirus 1
ORGANISM Hylobates lar lymphocryptovirus 1
Viruses; dsDNA viruses, no RNA stage; Herpesviridae;
Gammaherpesvirinae; Lymphocryptovirus; lymphocryptovirus 1.
REFERENCE 1 (bases 1 to 361)
AUTHORS Phakdeewirot,P. ,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y.
TITLE Prevalence and Molecular Characterization of Polymerase Gene of
Gibbon Lymphocryptovirus
JOURNAL Unpublished
REFERENCE 2 (bases 1 to 361)
AUTHORS Phakdeewirot,P.,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y .
TITLE Direct Submission
JOURNAL  Submitted (22-MAR-2005) Pediatrics, Chulalongkorn University,
Rama 1V, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..361
/organism="Hylobates lar lymphocryptovirus 1"
/mol_type=""genomic DNA"
/strain=""640"
/db_xref="taxon:230176"
/country="Thailand"
gene <1l..>361
/gene="dpol™
CDS <1..>361
/gene="dpol"
/codon_start=3
/product="DNA polymerase"
/translation="GEDYESFKLTGG I YHFVKKHVHESFLASLLTSWLAKRKAIK
KMLSACVNPHQRT ILDKQQLAIKCTCNAVYGFTGVANGLFPCLSIAETVTLQGRTM
LERAKAFVEALSPNDLQALAPQP*!
ORIGIN
1 ctggggagga ttacgagtcc ttcaaactca ccggaggcat ctaccacttt gtgaaaaaac
61 atgtgcacga gtctttcctg gctagcttgc taacttcgtg gttggcaaaa agaaaggcta
121 tcaagaaaat gctgtcggcg tgcgttaacc ctcaccaaag gaccattctg gacaagcagc
181 agcttgccat caagtgcacc tgcaacgccg tgtacggctt cacgggggtc gccaacggcc
241 tgtttccctg cctctccata gccgaaactg tgaccctgca gggccgcaca atgctggagce
301 gcgccaaggce cttcgtggag gecttaagcc caaacgatct gcaggcattg gcccctcagce
361 c

//
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LOCUS AY972589 361 bp DNA linear VRL 12-APR-2005
DEFINITION Hylobates lar lymphocryptovirus 1 strain G41 DNA polymerase
(dpol)gene, partial cds.
ACCESSION  AY972589
VERSION AY972589
KEYWORDS -
SOURCE Hylobates lar lymphocryptovirus 1
ORGANISM Hylobates lar lymphocryptovirus 1
Viruses; dsDNA viruses, no RNA stage; Herpesviridae;
Gammaherpesvirinae; Lymphocryptovirus; lymphocryptovirus 1.
REFERENCE 1 (bases 1 to 361)
AUTHORS Phakdeewirot,P. ,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y.
TITLE Prevalence and Molecular Characterization of Polymerase Gene of
Gibbon Lymphocryptovirus
JOURNAL Unpublished
REFERENCE 2 (bases 1 to 361)
AUTHORS Phakdeewirot,P.,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y .
TITLE Direct Submission
JOURNAL  Submitted (22-MAR-2005) Pediatrics, Chulalongkorn University,
Rama 1V, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..361
/organism="Hylobates lar lymphocryptovirus 1"
/mol_type=""genomic DNA"
/strain=""0641"
/db_xref="taxon:230176"
/country="Thailand"
gene <1l..>361
/gene="dpol™
CDS <1..>361
/gene="dpol"
/codon_start=3
/product="DNA polymerase"
/translation="GEDYESFKLTGG I YHFVKKHVHESFLASLLTSWLAKRKAIK
KMLSACVNPHQRT ILDKQQLAIKCTCNAVYGFTGVANGLFPCLSIAETVTLQGRTM
LERAKAFVEALSPNDLQALAPQP*!
ORIGIN
1 ctggggagga ttacgagtcc ttcaaactca ccggaggcat ctaccacttt gtgaaaaaac
61 atgtgcacga gtctttcctg gctagcttgc taacttcgtg gttggcaaaa agaaaggcta
121 tcaagaaaat gctgtcggcg tgcgttaacc ctcaccaaag gaccattctg gacaagcagc
181 agcttgccat caagtgcacc tgcaacgccg tgtacggctt cacgggggtc gccaacggcc
241 tgtttccctg cctctccata gccgaaactg tgaccctgca gggccgcaca atgctggagce
301 gcgccaaggce cttcgtggag gecttaagecc caaacgatct gcaggcattg gcccctcage
361 c

//
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LOCUS AY972590 361 bp DNA linear VRL 12-APR-2005
DEFINITION Hylobates lar lymphocryptovirus 1 strain G42 DNA polymerase
(dpol)gene, partial cds.
ACCESSION  AY972590
VERSION AY972590
KEYWORDS -
SOURCE Hylobates lar lymphocryptovirus 1
ORGANISM Hylobates lar lymphocryptovirus 1
Viruses; dsDNA viruses, no RNA stage; Herpesviridae;
Gammaherpesvirinae; Lymphocryptovirus; lymphocryptovirus 1.
REFERENCE 1 (bases 1 to 361)
AUTHORS Phakdeewirot,P. ,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y.
TITLE Prevalence and Molecular Characterization of Polymerase Gene of
Gibbon Lymphocryptovirus
JOURNAL Unpublished
REFERENCE 2 (bases 1 to 361)
AUTHORS Phakdeewirot,P.,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y .
TITLE Direct Submission
JOURNAL  Submitted (22-MAR-2005) Pediatrics, Chulalongkorn University,
Rama 1V, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..361
/organism="Hylobates lar lymphocryptovirus 1"
/mol_type=""genomic DNA"
/strain=""642"
/db_xref="taxon:230176"
/country="Thailand"
gene <1l..>361
/gene="dpol™
CDS <1..>361
/gene="dpol"
/codon_start=3
/product="DNA polymerase"
/translation="GEDYESFKLTGG I YHFVKKHVHESFLASLLTSWLAKRKAIK
KMLSACVNPHQRT ILDKQQLAIKCTCNAVYGFTGVANGLFPCLSIAETVTLQGRTM
LERAKAFVEALSPNDLQALAPQP*!
ORIGIN
1 ctggggagga ttacgagtcc ttcaaactca ccggaggcat ctaccacttt gtgaaaaaac
61 atgtgcacga gtctttcctg gctagcttgc taacttcgtg gttggcaaaa agaaaggcta
121 tcaagaaaat gctgtcggcg tgcgttaacc ctcaccaaag gaccattctg gacaagcagc
181 agcttgccat caagtgcacc tgcaacgccg tgtacggctt cacgggggtc gccaacggcc
241 tgtttccctg cctctccata gccgaaactg tgaccctgca gggccgcaca atgctggagce
301 gcgccaaggce cttcgtggag gecttaagecc caaacgatct gcaggcattg gcccctcage
361 c

//
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LOCUS

AY972591

361 bp

DNA

linear

121

VRL 12-APR-2005

DEFINITION Hylobates lar lymphocryptovirus 1 strain G43 DNA polymerase
(dpol)gene, partial cds.

ACCESSION
VERSION
KEYWORDS
SOURCE
ORGANISM

REFERENCE
AUTHORS

TITLE

JOURNAL
REFERENCE
AUTHORS

TITLE
JOURNAL

FEATURES
sourc

gene

CDS

ORIGIN

61
121
181
241
301
361
//

AY972591
AY972591

Hylobates lar lymphocryptovirus 1
Hylobates lar lymphocryptovirus 1
Viruses; dsDNA viruses, no RNA stage; Herpesviridae;

Gammaherpesvirinae; Lymphocryptovirus;

1 (bases 1 to 361)
Phakdeewirot,P. ,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.

and Poov

orawan, Y.

lymphocryptovirus 1.

Prevalence and Molecular Characterization of Polymerase Gene of
Gibbon Lymphocryptovirus

Unpublis

hed

2 (bases 1 to 361)
Phakdeewirot,P.,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.

and Poov
Direct S

orawan, Y.
ubmission

Submitted (22-MAR-2005) Pediatrics, Chulalongkorn University,
Rama 1V, Bangkok 10330, Thailand
Location/Qualifiers

e

ctggggagga
atgtgcacga
tcaagaaaat
agcttgccat
tgtttcectg
gcgccaaggc
c

1..361

/organism="Hylobates lar lymphocryptovirus 1"
/mol_type=""genomic DNA"
/strain="0G43"
/db_xref="taxon:230176"
/country="Thailand"

<1..>361

/gene="dpol"

<1..>361

/gene=""dpol"

/codon_start=3
/product="DNA polymerase"
/translation="GEDYESFKLTGGIYHFVKKHVHESFLASLLTSWLAKRKAIK
KMLSACVNPHQRT I LDKQQLAIKCTCNAVYGFTGVANGLFPCLSIAETVTLQGRTM
LERAKAFVEALSPNDLQALAPQP**

ttacgagtcc
gtctttcctg
gctgtcggeg
caagtgcacc
cctctccata
cttcgtggag

ttcaaactca
gctagcttgc
tgcgttaacc
tgcaacgceg
gccgaaactg
gccttaagec

ccggaggcat
taacttcgtg
ctcaccaaag
tgtacggctt
tgaccctgca
caaacgatct

ctaccacttt
gttggcaaaa
gaccattctg
cacgggggte
gggccgecaca
gcaggcattg

gtgaaaaaac
agaaaggcta
gacaagcagc
gccaacggcc
atgctggagc
gcccctcagce



LOCUS AY972592 361 bp DNA linear VRL 12-APR-2005
DEFINITION Hylobates lar lymphocryptovirus 1 strain G44 DNA polymerase
(dpol)gene, partial cds.
ACCESSION  AY972592
VERSION AY972592
KEYWORDS -
SOURCE Hylobates lar lymphocryptovirus 1
ORGANISM Hylobates lar lymphocryptovirus 1
Viruses; dsDNA viruses, no RNA stage; Herpesviridae;
Gammaherpesvirinae; Lymphocryptovirus; lymphocryptovirus 1.
REFERENCE 1 (bases 1 to 361)
AUTHORS Phakdeewirot,P. ,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y.
TITLE Prevalence and Molecular Characterization of Polymerase Gene of
Gibbon Lymphocryptovirus
JOURNAL Unpublished
REFERENCE 2 (bases 1 to 361)
AUTHORS Phakdeewirot,P.,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y .
TITLE Direct Submission
JOURNAL  Submitted (22-MAR-2005) Pediatrics, Chulalongkorn University,
Rama 1V, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..361
/organism="Hylobates lar lymphocryptovirus 1"
/mol_type=""genomic DNA"
/strain=""644"
/db_xref="taxon:230176"
/country="Thailand"
gene <1l..>361
/gene="dpol™
CDS <1..>361
/gene="dpol"
/codon_start=3
/product="DNA polymerase"
/translation="GEDYESFKLTGG I YHFVKKHVHESFLASLLTSWLAKRKAIK
KMLSACVNPHQRT ILDKQQLAIKCTCNAVYGFTGVANGLFPCLSIAETVTLQGRTM
LERAKAFVEALSPNDLQALAPQP*!
ORIGIN
1 ctggggagga ttacgagtcc ttcaaactca ccggaggcat ctaccacttt gtgaaaaaac
61 atgtgcacga gtctttcctg gctagcttgc taacttcgtg gttggcaaaa agaaaggcta
121 tcaagaaaat gctgtcggcg tgcgttaacc ctcaccaaag gaccattctg gacaagcagc
181 agcttgccat caagtgcacc tgcaacgccg tgtacggctt cacgggggtc gccaacggcc
241 tgtttccctg cctctccata gccgaaactg tgaccctgca gggccgcaca atgctggagce
301 gcgccaaggce cttcgtggag gecttaagecc caaacgatct gcaggcattg gcccctcage
361 c

//
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LOCUS AY972593 361 bp DNA linear VRL 12-APR-2005
DEFINITION Hylobates lar lymphocryptovirus 1 strain G45 DNA polymerase
(dpol)gene, partial cds.
ACCESSION  AY972593
VERSION AY972593
KEYWORDS -
SOURCE Hylobates lar lymphocryptovirus 1
ORGANISM Hylobates lar lymphocryptovirus 1
Viruses; dsDNA viruses, no RNA stage; Herpesviridae;
Gammaherpesvirinae; Lymphocryptovirus; lymphocryptovirus 1.
REFERENCE 1 (bases 1 to 361)
AUTHORS Phakdeewirot,P. ,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y.
TITLE Prevalence and Molecular Characterization of Polymerase Gene of
Gibbon Lymphocryptovirus
JOURNAL Unpublished
REFERENCE 2 (bases 1 to 361)
AUTHORS Phakdeewirot,P.,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y .
TITLE Direct Submission
JOURNAL  Submitted (22-MAR-2005) Pediatrics, Chulalongkorn University,
Rama 1V, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..361
/organism="Hylobates lar lymphocryptovirus 1"
/mol_type=""genomic DNA"
/strain=""645"
/db_xref="taxon:230176"
/country="Thailand"
gene <1l..>361
/gene="dpol™
CDS <1..>361
/gene="dpol"
/codon_start=3
/product="DNA polymerase"
/translation="GEDYESFKLTGG I YHFVKKHVHESFLASLLTSWLAKRKAIK
KMLSACVNPHQRT ILDKQQLAIKCTCNAVYGFTGVANGLFPCLSIAETVTLQGRTM
LERAKAFVEALSPNDLQALAPQP*!
ORIGIN
1 ctggggagga ttacgagtcc ttcaaactca ccggaggcat ctaccacttt gtgaaaaaac
61 atgtgcacga gtctttcctg gctagcttgc taacttcgtg gttggcaaaa agaaaggcta
121 tcaagaaaat gctgtcggcg tgcgttaacc ctcaccaaag gaccattctg gacaagcagc
181 agcttgccat caagtgcacc tgcaacgccg tgtacggctt cacgggggtc gccaacggcc
241 tgtttccctg cctctccata gccgaaactg tgaccctgca gggccgcaca atgctggagce
301 gcgccaaggce cttcgtggag gecttaagcc caaacgatct gcaggcattg gcccctcagce
361 c

//
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LOCUS AY972594 361 bp DNA linear VRL 12-APR-2005
DEFINITION Hylobates lar lymphocryptovirus 1 strain G46 DNA polymerase
(dpol)gene, partial cds.
ACCESSION  AY972594
VERSION AY972594
KEYWORDS -
SOURCE Hylobates lar lymphocryptovirus 1
ORGANISM Hylobates lar lymphocryptovirus 1
Viruses; dsDNA viruses, no RNA stage; Herpesviridae;
Gammaherpesvirinae; Lymphocryptovirus; lymphocryptovirus 1.
REFERENCE 1 (bases 1 to 361)
AUTHORS Phakdeewirot,P. ,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y.
TITLE Prevalence and Molecular Characterization of Polymerase Gene of
Gibbon Lymphocryptovirus
JOURNAL Unpublished
REFERENCE 2 (bases 1 to 361)
AUTHORS Phakdeewirot,P.,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y .
TITLE Direct Submission
JOURNAL  Submitted (22-MAR-2005) Pediatrics, Chulalongkorn University,
Rama 1V, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..361
/organism="Hylobates lar lymphocryptovirus 1"
/mol_type=""genomic DNA"
/strain=""646"
/db_xref="taxon:230176"
/country="Thailand"
gene <1l..>361
/gene="dpol™
CDS <1..>361
/gene="dpol"
/codon_start=3
/product="DNA polymerase"
/translation="GEDYESFKLTGG I YHFVKKHVHESFLASLLTSWLAKRKAIK
KMLSACVNPHQRT ILDKQQLAIKCTCNAVYGFTGVANGLFPCLSIAETVTLQGRTM
LERAKAFVEALSPNDLQALAPQP*!
ORIGIN
1 ctggggagga ttacgagtcc ttcaaactca ccggaggcat ctaccacttt gtgaaaaaac
61 atgtgcacga gtctttcctg gctagcttgc taacttcgtg gttggcaaaa agaaaggcta
121 tcaagaaaat gctgtcggcg tgcgttaacc ctcaccaaag gaccattctg gacaagcagc
181 agcttgccat caagtgcacc tgcaacgccg tgtacggctt cacgggggtc gccaacggcc
241 tgtttccctg cctctccata gccgaaactg tgaccctgca gggccgcaca atgctggagce
301 gcgccaaggce cttcgtggag gecttaagcc caaacgatct gcaggcattg gcccctcagce
361 c

//
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LOCUS AY972595 361 bp DNA linear VRL 12-APR-2005
DEFINITION Hylobates lar lymphocryptovirus 1 strain G47 DNA polymerase
(dpol)gene, partial cds.
ACCESSION  AY972595
VERSION AY972595
KEYWORDS -
SOURCE Hylobates lar lymphocryptovirus 1
ORGANISM Hylobates lar lymphocryptovirus 1
Viruses; dsDNA viruses, no RNA stage; Herpesviridae;
Gammaherpesvirinae; Lymphocryptovirus; lymphocryptovirus 1.
REFERENCE 1 (bases 1 to 361)
AUTHORS Phakdeewirot,P. ,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y.
TITLE Prevalence and Molecular Characterization of Polymerase Gene of
Gibbon Lymphocryptovirus
JOURNAL Unpublished
REFERENCE 2 (bases 1 to 361)
AUTHORS Phakdeewirot,P.,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y .
TITLE Direct Submission
JOURNAL  Submitted (22-MAR-2005) Pediatrics, Chulalongkorn University,
Rama 1V, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..361
/organism="Hylobates lar lymphocryptovirus 1"
/mol_type=""genomic DNA"
/strain=""647"
/db_xref="taxon:230176"
/country="Thailand"
gene <1l..>361
/gene="dpol™
CDS <1..>361
/gene="dpol"
/codon_start=3
/product="DNA polymerase"
/translation="GEDYESFKLTGG I YHFVKKHVHESFLASLLTSWLAKRKAIK
KMLSACVNPHQRT ILDKQQLAIKCTCNAVYGFTGVANGLFPCLSIAETVTLQGRTM
LERAKAFVEALSPNDLQALAPQP*!
ORIGIN
1 ctggggagga ttacgagtcc ttcaaactca ccggaggcat ctaccacttt gtgaaaaaac
61 atgtgcacga gtctttcctg gctagcttgc taacttcgtg gttggcaaaa agaaaggcta
121 tcaagaaaat gctgtcggcg tgcgttaacc ctcaccaaag gaccattctg gacaagcagc
181 agcttgccat caagtgcacc tgcaacgccg tgtacggctt cacgggggtc gccaacggcc
241 tgtttccctg cctctccata gccgaaactg tgaccctgca gggccgcaca atgctggagce
301 gcgccaaggce cttcgtggag gecttaagecc caaacgatct gcaggcattg gcccctcage
361 c

//
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LOCUS AY972596 361 bp DNA linear VRL 12-APR-2005
DEFINITION Hylobates lar lymphocryptovirus 1 strain G48 DNA polymerase
(dpol)gene, partial cds.
ACCESSION  AY972596
VERSION AY972596
KEYWORDS -
SOURCE Hylobates lar lymphocryptovirus 1
ORGANISM Hylobates lar lymphocryptovirus 1
Viruses; dsDNA viruses, no RNA stage; Herpesviridae;
Gammaherpesvirinae; Lymphocryptovirus; lymphocryptovirus 1.
REFERENCE 1 (bases 1 to 361)
AUTHORS Phakdeewirot,P. ,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y.
TITLE Prevalence and Molecular Characterization of Polymerase Gene of
Gibbon Lymphocryptovirus
JOURNAL Unpublished
REFERENCE 2 (bases 1 to 361)
AUTHORS Phakdeewirot,P.,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y .
TITLE Direct Submission
JOURNAL  Submitted (22-MAR-2005) Pediatrics, Chulalongkorn University,
Rama 1V, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..361
/organism="Hylobates lar lymphocryptovirus 1"
/mol_type=""genomic DNA"
/strain=""0648"
/db_xref="taxon:230176"
/country="Thailand"
gene <1l..>361
/gene="dpol™
CDS <1..>361
/gene="dpol"
/codon_start=3
/product="DNA polymerase"
/translation="GEDYESFKLTGG I YHFVKKHVHESFLASLLTSWLAKRKAIK
KMLSACVNPHQRT ILDKQQLAIKCTCNAVYGFTGVANGLFPCLSIAETVTLQGRTM
LERAKAFVEALSPNDLQALAPQP*!
ORIGIN
1 ctggggagga ttacgagtcc ttcaaactca ccggaggcat ctaccacttt gtgaaaaaac
61 atgtgcacga gtctttcctg gctagcttgc taacttcgtg gttggcaaaa agaaaggcta
121 tcaagaaaat gctgtcggcg tgcgttaacc ctcaccaaag gaccattctg gacaagcagc
181 agcttgccat caagtgcacc tgcaacgccg tgtacggctt cacgggggtc gccaacggcc
241 tgtttccctg cctctccata gccgaaactg tgaccctgca gggccgcaca atgctggagce
301 gcgccaaggce cttcgtggag gecttaagcc caaacgatct gcaggcattg gcccctcagce
361 c

//
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LOCUS AY972597 361 bp DNA linear VRL 12-APR-2005
DEFINITION Hylobates lar lymphocryptovirus 1 strain G49 DNA polymerase
(dpol)gene, partial cds.
ACCESSION  AY972597
VERSION AY972597
KEYWORDS -
SOURCE Hylobates lar lymphocryptovirus 1
ORGANISM Hylobates lar lymphocryptovirus 1
Viruses; dsDNA viruses, no RNA stage; Herpesviridae;
Gammaherpesvirinae; Lymphocryptovirus; lymphocryptovirus 1.
REFERENCE 1 (bases 1 to 361)
AUTHORS Phakdeewirot,P. ,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y.
TITLE Prevalence and Molecular Characterization of Polymerase Gene of
Gibbon Lymphocryptovirus
JOURNAL Unpublished
REFERENCE 2 (bases 1 to 361)
AUTHORS Phakdeewirot,P.,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y .
TITLE Direct Submission
JOURNAL  Submitted (22-MAR-2005) Pediatrics, Chulalongkorn University,
Rama 1V, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..361
/organism="Hylobates lar lymphocryptovirus 1"
/mol_type=""genomic DNA"
/strain=""649"
/db_xref="taxon:230176"
/country="Thailand"
gene <1l..>361
/gene="dpol™
CDS <1..>361
/gene="dpol"
/codon_start=3
/product="DNA polymerase"
/translation="GEDYESFKLTGG I YHFVKKHVHESFLASLLTSWLAKRKAIK
KMLSACVNPHQRT ILDKQQLAIKCTCNAVYGFTGVANGLFPCLSIAETVTLQGRTM
LERAKAFVEALSPNDLQALAPQP*!
ORIGIN
1 ctggggagga ttacgagtcc ttcaaactca ccggaggcat ctaccacttt gtgaaaaaac
61 atgtgcacga gtctttcctg gctagcttgc taacttcgtg gttggcaaaa agaaaggcta
121 tcaagaaaat gctgtcggcg tgcgttaacc ctcaccaaag gaccattctg gacaagcagc
181 agcttgccat caagtgcacc tgcaacgccg tgtacggctt cacgggggtc gccaacggcc
241 tgtttccctg cctctccata gccgaaactg tgacactgca gggccgcaca atgctggagce
301 gcgccaaggce cttcgtggag gecttaagcc caaacgatct gcaggcattg gcccctcagce
361 c

//
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LOCUS AY972598 361 bp DNA linear VRL 12-APR-2005
DEFINITION Hylobates lar lymphocryptovirus 1 strain G50 DNA polymerase
(dpol)gene, partial cds.
ACCESSION  AY972598
VERSION AY972598
KEYWORDS -
SOURCE Hylobates lar lymphocryptovirus 1
ORGANISM Hylobates lar lymphocryptovirus 1
Viruses; dsDNA viruses, no RNA stage; Herpesviridae;
Gammaherpesvirinae; Lymphocryptovirus; lymphocryptovirus 1.
REFERENCE 1 (bases 1 to 361)
AUTHORS Phakdeewirot,P. ,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y.
TITLE Prevalence and Molecular Characterization of Polymerase Gene of
Gibbon Lymphocryptovirus
JOURNAL Unpublished
REFERENCE 2 (bases 1 to 361)
AUTHORS Phakdeewirot,P.,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y .
TITLE Direct Submission
JOURNAL  Submitted (22-MAR-2005) Pediatrics, Chulalongkorn University,
Rama 1V, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..361
/organism="Hylobates lar lymphocryptovirus 1"
/mol_type=""genomic DNA"
/strain=""650"
/db_xref="taxon:230176"
/country="Thailand"
gene <1l..>361
/gene="dpol™
CDS <1..>361
/gene="dpol"
/codon_start=3
/product="DNA polymerase"
/translation="GEDYESFKLTGG I YHFVKKHVHESFLASLLTSWLAKRKAIK
KMLSACVNPHQRT ILDKQQLAIKCTCNAVYGFTGVANGLFPCLSIAETVTLQGRTM
LERAKAFVEALSPNDLQALAPQP*!
ORIGIN
1 ctggggagga ttacgagtcc ttcaaactca ccggaggcat ctaccacttt gtgaaaaaac
61 atgtgcacga gtctttcctg gctagcttgc taacttcgtg gttggcaaaa agaaaggcta
121 tcaagaaaat gctgtcggcg tgcgttaacc ctcaccaaag gaccattctg gacaagcagc
181 agcttgccat caagtgcacc tgcaacgccg tgtacggctt cacgggggtc gccaacggcc
241 tgtttccctg cctctccata gccgaaactg tgaccctgca gggccgcaca atgctggagce
301 gcgccaaggce cttcgtggag gecttaagcc caaacgatct gcaggcattg gcccctcagce
361 c

//
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LOCUS AY972599 361 bp DNA linear VRL 12-APR-2005
DEFINITION Hylobates lar lymphocryptovirus 1 strain G51 DNA polymerase
(dpol)gene, partial cds.
ACCESSION  AY972599
VERSION AY972599
KEYWORDS -
SOURCE Hylobates lar lymphocryptovirus 1
ORGANISM Hylobates lar lymphocryptovirus 1
Viruses; dsDNA viruses, no RNA stage; Herpesviridae;
Gammaherpesvirinae; Lymphocryptovirus; lymphocryptovirus 1.
REFERENCE 1 (bases 1 to 361)
AUTHORS Phakdeewirot,P. ,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y.
TITLE Prevalence and Molecular Characterization of Polymerase Gene of
Gibbon Lymphocryptovirus
JOURNAL Unpublished
REFERENCE 2 (bases 1 to 361)
AUTHORS Phakdeewirot,P.,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y .
TITLE Direct Submission
JOURNAL  Submitted (22-MAR-2005) Pediatrics, Chulalongkorn University,
Rama 1V, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..361
/organism="Hylobates lar lymphocryptovirus 1"
/mol_type=""genomic DNA"
/strain=""651"
/db_xref="taxon:230176"
/country="Thailand"
gene <1l..>361
/gene="dpol™
CDS <1..>361
/gene="dpol"
/codon_start=3
/product="DNA polymerase"
/translation="GEDYESFKLTGG I YHFVKKHVHESFLASLLTSWLAKRKAIK
KMLSACVNPHQRT ILDKQQLAIKCTCNAVYGFTGVANGLFPCLSIAETVTLQGRTM
LERAKAFVEALSPNDLQALAPQP*!
ORIGIN
1 ctggggagga ttacgagtcc ttcaaactca ccggaggcat ctaccacttt gtgaaaaaac
61 atgtgcacga gtctttcctg gctagcttgc taacttcgtg gttggcaaaa agaaaggcta
121 tcaagaaaat gctgtcggcg tgcgttaacc ctcaccaaag gaccattctg gacaagcagc
181 agcttgccat caagtgcacc tgcaacgccg tgtacggctt cacgggggtc gccaacggcc
241 tgtttccctg cctctccata gccgaaactg tgaccctgca gggccgcaca atgctggagce
301 gcgccaaggce cttcgtggag gecttaagcc caaacgatct gcaggcattg gcccctcagce
361 c

//
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130

361 bp DNA linear VRL 12-APR-2005
Hylobates pileatus lymphocryptovirus 1 strain G52 DNA polymerase

(dpol) gene, partial cds.

Hylobates pileatus lymphocryptovirus 1
Hylobates pileatus lymphocryptovirus 1
Viruses; dsDNA viruses, no RNA stage; Herpesviridae;

Gammaherpesvirinae; Lymphocryptovirus;

1 (bases 1 to 361)
Phakdeewirot,P. ,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y.
Prevalence and Molecular Characterization of Polymerase Gene of
Gibbon Lymphocryptovirus

hed

2 (bases 1 to 361)

lymphocryptovirus 1.

Phakdeewirot,P.,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y .
Direct Submission
Submitted (22-MAR-2005) Pediatrics, Chulalongkorn University,
Rama 1V, Bangkok 10330, Thailand
Location/Qualifiers

LOCUS AY972600
DEFINITION
ACCESSION  AY972600
VERSION AY972600
KEYWORDS -
SOURCE
ORGANISM
REFERENCE
AUTHORS
TITLE
JOURNAL Unpublis
REFERENCE
AUTHORS
TITLE
JOURNAL
FEATURES
source
gene
CDS
ORIGIN
1 ctggggagga
61 atgtgcacga
121 tcaagaaaat
181 agcttgccat
241 tgtttccctg
301 gcgccaaggc
361 c

//

1..361

/organism="Hylobates pileatus lymphocryptovirus 1"
/mol_type=""genomic DNA"
/strain="652"
/db_xref="taxon:323230"
/country="Thailand"

<1..>361

/gene="dpol™

<l1..>361

/gene="dpol"

/codon_start=3
/product="DNA polymerase"
/translation="GEDYESFKLTGG I YHFVKKHVHESFLASLLTSWLAKRKAIK
KMLSACVNPHQRT I LDKQQLAIKCTCNAVYGFTGVANGLFPCLSIAETVTLQGRTM
LERAKAFVEALSPNDLQALAPQP**

ttacgagtcc
gtctttcctg
gctgtcggeg
caagtgcacc
cctctccata
cttcgtggag

ttcaaactca
gctagcttgce
tgcgttaacc
tgcaacgccg
gccgaaactg
gccttaagec

ccggaggcat
taacttcgtg
ctcaccaaag
tgtacggctt
tgacactgca
caaacgatct

ctaccacttt
gttggcaaaa
gaccattctg
cacgggggte
gggccgecaca
gcaggcattg

gtgaaaaaac
agaaaggcta
gacaagcagc
gccaacggcc
atgctggagc
gcccctcagce
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361 bp DNA linear VRL 12-APR-2005
Hylobates pileatus lymphocryptovirus 1 strain G53 DNA polymerase

(dpol) gene, partial cds.

Hylobates pileatus lymphocryptovirus 1
Hylobates pileatus lymphocryptovirus 1
Viruses; dsDNA viruses, no RNA stage; Herpesviridae;

Gammaherpesvirinae; Lymphocryptovirus;

1 (bases 1 to 361)
Phakdeewirot,P. ,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y.
Prevalence and Molecular Characterization of Polymerase Gene of
Gibbon Lymphocryptovirus

hed

2 (bases 1 to 361)

lymphocryptovirus 1.

Phakdeewirot,P.,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y .
Direct Submission
Submitted (22-MAR-2005) Pediatrics, Chulalongkorn University,
Rama 1V, Bangkok 10330, Thailand
Location/Qualifiers

LOCUS AY972601
DEFINITION
ACCESSION  AY972601
VERSION AY972601
KEYWORDS -
SOURCE
ORGANISM
REFERENCE
AUTHORS
TITLE
JOURNAL Unpublis
REFERENCE
AUTHORS
TITLE
JOURNAL
FEATURES
source
gene
CDS
ORIGIN
1 ctggggagga
61 atgtgcacga
121 tcaagaaaat
181 agcttgccat
241 tgtttccctg
301 gcgccaaggc
361 c

//

1..361

/organism="Hylobates pileatus lymphocryptovirus 1"
/mol_type=""genomic DNA"
/strain=""653"
/db_xref="taxon:323230"
/country="Thailand"

<1..>361

/gene="dpol™

<l1..>361

/gene="dpol"

/codon_start=3
/product="DNA polymerase"
/translation="GEDYESFKLTGG I YHFVKKHVHESFLASLLTSWLAKRKAIK
KMLSACVNPHQRT I LDKQQLAIKCTCNAVYGFTGVANGLFPCLSIAETVTLQGRTM
LERAKAFVEALSPNDLQALAPQP**

ttacgagtcc
gtctttcctg
gctgtcggeg
caagtgcacc
cctctccata
cttcgtggag

ttcaaactca
gctagcttgce
tgcgttaacc
tgcaacgccg
gccgaaactg
gccttaagec

ccggaggcat
taacttcgtg
ctcaccaaag
tgtacggctt
tgaccctgcea
caaacgatct

ctaccacttt
gttggcaaaa
gaccattctg
cacgggggte
gggccgecaca
gcaggcattg

gtgaaaaaac
agaaaggcta
gacaagcagc
gccaacggcc
atgctggagc
gcccctcagce
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361 bp DNA linear VRL 12-APR-2005
Hylobates pileatus lymphocryptovirus 1 strain G54 DNA polymerase

(dpol) gene, partial cds.

Hylobates pileatus lymphocryptovirus 1
Hylobates pileatus lymphocryptovirus 1
Viruses; dsDNA viruses, no RNA stage; Herpesviridae;

Gammaherpesvirinae; Lymphocryptovirus;

1 (bases 1 to 361)
Phakdeewirot,P. ,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y.
Prevalence and Molecular Characterization of Polymerase Gene of
Gibbon Lymphocryptovirus

hed

2 (bases 1 to 361)

lymphocryptovirus 1.

Phakdeewirot,P.,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y .
Direct Submission
Submitted (22-MAR-2005) Pediatrics, Chulalongkorn University,
Rama 1V, Bangkok 10330, Thailand
Location/Qualifiers

LOCUS AY972602
DEFINITION
ACCESSION AY972602
VERSION AY972602
KEYWORDS .
SOURCE
ORGANISM
REFERENCE
AUTHORS
TITLE
JOURNAL Unpublis
REFERENCE
AUTHORS
TITLE
JOURNAL
FEATURES
source
gene
CDS
ORIGIN
1 ctggggagga
61 atgtgcacga
121 tcaagaaaat
181 agcttgccat
241 tgtttccctg
301 gcgccaaggc
361 c

//

1..361

/organism="Hylobates pileatus lymphocryptovirus 1"
/mol_type=""genomic DNA"
/strain=""654"
/db_xref="taxon:323230"
/country="Thailand"

<1..>361

/gene="dpol™

<l1..>361

/gene="dpol"

/codon_start=3
/product="DNA polymerase"
/translation="GEDYESFKLTGG I YHFVKKHVHESFLASLLTSWLAKRKAIK
KMLSACVNPHQRT I LDKQQLAIKCTCNAVYGFTGVANGLFPCLSIAETVTLQGRTM
LERAKAFVEALSPNDLQALAPQP**

ttacgagtcc
gtctttcctg
gctgtcggeg
caagtgcacc
cctctccata
cttcgtggag

ttcaaactca
gctagcttgce
tgcgttaacc
tgcaacgccg
gccgaaactg
gccttaagec

ccggaggcat
taacttcgtg
ctcaccaaag
tgtacggctt
tgaccctgcea
caaacgatct

ctaccacttt
gttggcaaaa
gaccattctg
cacgggggte
gggccgecaca
gcaggcattg

gtgaaaaaac
agaaaggcta
gacaagcagc
gccaacggcc
atgctggagc
gcccctcagce



LOCUS AY972603 361 bp DNA linear VRL 12-APR-2005
DEFINITION Hylobates pileatus lymphocryptovirus strain G55 DNA polymerase
(dpol) gene, partial cds.
ACCESSION  AY972603
VERSION AY972603
KEYWORDS -
SOURCE Hylobates pileatus lymphocryptovirus
ORGANISM Hylobates pileatus lymphocryptovirus
Viruses; dsDNA viruses, no RNA stage; Herpesviridae;
Gammaherpesvirinae; Lymphocryptovirus.
REFERENCE 1 (bases 1 to 361)
AUTHORS Phakdeewirot,P. ,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y.
TITLE Prevalence and Molecular Characterization of Polymerase Gene of
Gibbon Lymphocryptovirus
JOURNAL Unpublished
REFERENCE 2 (bases 1 to 361)
AUTHORS Phakdeewirot,P.,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y .
TITLE Direct Submission
JOURNAL  Submitted (22-MAR-2005) Pediatrics, Chulalongkorn University,
Rama 1V, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..361
/organism="Hylobates pileatus lymphocryptovirus"
/mol_type=""genomic DNA"
/strain=""G55"
/db_xref="taxon:323232"
/country="Thailand"
gene <1l..>361
/gene="dpol™
CDS <1..>361
/gene="dpol"
/codon_start=3
/product="DNA polymerase"
/translation="GEDYESFKLTGGIYHFVKKHVHESFLASLLTSWLAKRKAIK
KMLSACVNPHQRT ILDKQQLAIKCTCNAVYGFTGVANGLFPCLSIAETVTLQGRTM
LERAKAFVEALSPNDLQALAPQP"
ORIGIN
1 ctggggagga ttacgagtcc ttcaaactca ccggaggcat ctaccacttt gtgaaaaaac
61 atgtgcacga gtctttcctg gctagcttgc taacttcgtg gttggcaaaa agaaaggcta
121 tcaagaaaat gctgtcggcg tgcgttaacc ctcaccaaag gaccattctg gacaagcagc
181 agcttgccat caagtgcacc tgcaacgccg tgtacggctt cacgggggtc gccaacggcc
241 tgtttccctg cctctccata gccgaaactg tgaccctgca gggccgcaca atgctggagce
301 gcgccaaggce cttcgtggag gecttaagcc caaacgatct gcaggcattg gcccctcagce
361 c

//

133



LOCUS AY972604 361 bp DNA linear VRL 12-APR-2005
DEFINITION Hylobates pileatus lymphocryptovirus strain G56 DNA polymerase
(dpol) gene, partial cds.
ACCESSION  AY972604
VERSION AY972604
KEYWORDS -
SOURCE Hylobates pileatus lymphocryptovirus
ORGANISM Hylobates pileatus lymphocryptovirus
Viruses; dsDNA viruses, no RNA stage; Herpesviridae;
Gammaherpesvirinae; Lymphocryptovirus.
REFERENCE 1 (bases 1 to 361)
AUTHORS Phakdeewirot,P. ,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y.
TITLE Prevalence and Molecular Characterization of Polymerase Gene of
Gibbon Lymphocryptovirus
JOURNAL Unpublished
REFERENCE 2 (bases 1 to 361)
AUTHORS Phakdeewirot,P.,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y .
TITLE Direct Submission
JOURNAL  Submitted (22-MAR-2005) Pediatrics, Chulalongkorn University,
Rama 1V, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..361
/organism="Hylobates pileatus lymphocryptovirus"
/mol_type=""genomic DNA"
/strain=""G56"
/db_xref="taxon:323232"
/country="Thailand"
gene <1l..>361
/gene="dpol™
CDS <1..>361
/gene="dpol"
/codon_start=3
/product="DNA polymerase"
/translation="GEDYESFKLTGGIYHFVKKHVHESFLASLLTSWLAKRKAIK
KMLSACVNPHQRT ILDKQQLAIKCTCNAVYGFTGVANGLFPCLSIAETVTLQGRTM
LERAKAFVEALSPNDLQALAPQP"
ORIGIN
1 ctggggagga ttacgagtcc ttcaaactca ccggaggcat ctaccacttt gtgaaaaaac
61 atgtgcacga gtctttcctg gctagcttgc taacttcgtg gttggcaaaa agaaaggcta
121 tcaagaaaat gctgtcggcg tgcgttaacc ctcaccaaag gaccattctg gacaagcagc
181 agcttgccat caagtgcacc tgcaacgccg tgtacggctt cacgggggtc gccaacggcc
241 tgtttccctg cctctccata gccgaaactg tgaccctgca gggccgcaca atgctggagce
301 gcgccaaggce cttcgtggag gecttaagcc caaacgatct gcaggcattg gcccctcagce
361 c

//

134



LOCUS AY972605 361 bp DNA linear VRL 12-APR-2005
DEFINITION Hylobates pileatus lymphocryptovirus strain G57 DNA polymerase
(dpol) gene, partial cds.
ACCESSION  AY972605
VERSION AY972605
KEYWORDS .
SOURCE Hylobates pileatus lymphocryptovirus
ORGANISM Hylobates pileatus lymphocryptovirus
Viruses; dsDNA viruses, no RNA stage; Herpesviridae;
Gammaherpesvirinae; Lymphocryptovirus.
REFERENCE 1 (bases 1 to 361)
AUTHORS Phakdeewirot,P. ,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y.
TITLE Prevalence and Molecular Characterization of Polymerase Gene of
Gibbon Lymphocryptovirus
JOURNAL Unpublished
REFERENCE 2 (bases 1 to 361)
AUTHORS Phakdeewirot,P.,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y .
TITLE Direct Submission
JOURNAL  Submitted (22-MAR-2005) Pediatrics, Chulalongkorn University,
Rama 1V, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..361
/organism="Hylobates pileatus lymphocryptovirus"
/mol_type=""genomic DNA"
/strain=""G57"
/db_xref="taxon:323232"
/country="Thailand"
gene <1l..>361
/gene="dpol™
CDS <1..>361
/gene="dpol"
/codon_start=3
/product="DNA polymerase"
/translation="GEDYESFKLTGGIYHFVKKHVHESFLASLLTSWLAKRKAIK
KMLSACVNPHQRT ILDKQQLAIKCTCNAVYGFTGVANGLFPCLSIAETVTLQGRTM
LERAKAFVEALSPNDLQALAPQP"
ORIGIN
1 ctggggagga ttacgagtcc ttcaaactca ccggaggcat ctaccacttt gtgaaaaaac
61 atgtgcacga gtctttcctg gctagcttgc taacttcgtg gttggcaaaa agaaaggcta
121 tcaagaaaat gctgtcggcg tgcgttaacc ctcaccaaag gaccattctg gacaagcagc
181 agcttgccat caagtgcacc tgcaacgccg tgtacggctt cacgggggtc gccaacggcc
241 tgtttccctg cctctccata gccgaaactg tgaccctgca gggccgcaca atgctggagce
301 gcgccaaggce cttcgtggag gecttaagcc caaacgatct gcaggcattg gcccctcagce
361 c

//
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LOCUS AY972606 361 bp DNA linear VRL 12-APR-2005
DEFINITION Hylobates pileatus lymphocryptovirus strain G58 DNA polymerase
(dpol) gene, partial cds.
ACCESSION  AY972606
VERSION AY972606
KEYWORDS -
SOURCE Hylobates pileatus lymphocryptovirus
ORGANISM Hylobates pileatus lymphocryptovirus
Viruses; dsDNA viruses, no RNA stage; Herpesviridae;
Gammaherpesvirinae; Lymphocryptovirus.
REFERENCE 1 (bases 1 to 361)
AUTHORS Phakdeewirot,P. ,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y.
TITLE Prevalence and Molecular Characterization of Polymerase Gene of
Gibbon Lymphocryptovirus
JOURNAL Unpublished
REFERENCE 2 (bases 1 to 361)
AUTHORS Phakdeewirot,P.,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y .
TITLE Direct Submission
JOURNAL  Submitted (22-MAR-2005) Pediatrics, Chulalongkorn University,
Rama 1V, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..361
/organism="Hylobates pileatus lymphocryptovirus"
/mol_type=""genomic DNA"
/strain=""G58"
/db_xref="taxon:323232"
/country="Thailand"
gene <1l..>361
/gene="dpol™
CDS <1..>361
/gene="dpol"
/codon_start=3
/product="DNA polymerase"
/translation="GEDYESFKLTGGIYHFVKKHVHESFLASLLTSWLAKRKAIK
KMLSACVNPHQRT ILDKQQLAIKCTCNAVYGFTGVANGLFPCLSIAETVTLQGRTM
LERAKAFVEALSPNDLQALAPQP"
ORIGIN
1 ctggggagga ttacgagtcc ttcaaactca ccggaggcat ctaccacttt gtgaaaaaac
61 atgtgcacga gtctttcctg gctagcttgc taacttcgtg gttggcaaaa agaaaggcta
121 tcaagaaaat gctgtcggcg tgcgttaacc ctcaccaaag gaccattctg gacaagcagc
181 agcttgccat caagtgcacc tgcaacgccg tgtacggctt cacgggggtc gccaacggcc
241 tgtttccctg cctctccata gccgaaactg tgaccctgca gggccgcaca atgctggagce
301 gcgccaaggce cttcgtggag gecttaagcc caaacgatct gcaggcattg gcccctcagce
361 c

//
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LOCUS AY972607 361 bp DNA linear VRL 12-APR-2005
DEFINITION Hylobates pileatus lymphocryptovirus strain G59 DNA polymerase
(dpol) gene, partial cds.
ACCESSION  AY972607
VERSION AY972607
KEYWORDS -
SOURCE Hylobates pileatus lymphocryptovirus
ORGANISM Hylobates pileatus lymphocryptovirus
Viruses; dsDNA viruses, no RNA stage; Herpesviridae;
Gammaherpesvirinae; Lymphocryptovirus.
REFERENCE 1 (bases 1 to 361)
AUTHORS Phakdeewirot,P. ,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y.
TITLE Prevalence and Molecular Characterization of Polymerase Gene of
Gibbon Lymphocryptovirus
JOURNAL Unpublished
REFERENCE 2 (bases 1 to 361)
AUTHORS Phakdeewirot,P.,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y .
TITLE Direct Submission
JOURNAL  Submitted (22-MAR-2005) Pediatrics, Chulalongkorn University,
Rama 1V, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..361
/organism="Hylobates pileatus lymphocryptovirus"
/mol_type=""genomic DNA"
/strain=""G59"
/db_xref="taxon:323232"
/country="Thailand"
gene <1l..>361
/gene="dpol™
CDS <1..>361
/gene="dpol"
/codon_start=3
/product="DNA polymerase"
/translation="GEDYESFKLTGGIYHFVKKHVHESFLASLLTSWLAKRKAIK
KMLSACVNPHQRT ILDKQQLAIKCTCNAVYGFTGVANGLFPCLSIAETVTLQGRTM
LERAKAFVEALSPNDLQALAPQP"
ORIGIN
1 ctggggagga ttacgagtcc ttcaaactca ccggaggcat ctaccacttt gtgaaaaaac
61 atgtgcacga gtctttcctg gctagcttgc taacttcgtg gttggcaaaa agaaaggcta
121 tcaagaaaat gctgtcggcg tgcgttaacc ctcaccaaag gaccattctg gacaagcagc
181 agcttgccat caagtgcacc tgcaacgccg tgtacggctt cacgggggtc gccaacggcc
241 tgtttccctg cctctccata gccgaaactg tgaccctgca gggccgcaca atgctggagce
301 gcgccaaggce cttcgtggag gecttaagcc caaacgatct gcaggcattg gcccctcagce
361 c

//
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LOCUS AY972608 361 bp DNA linear VRL 12-APR-2005
DEFINITION Hylobates pileatus lymphocryptovirus strain G60 DNA polymerase
(dpol) gene, partial cds.
ACCESSION  AY972608
VERSION AY972608
KEYWORDS -
SOURCE Hylobates pileatus lymphocryptovirus
ORGANISM Hylobates pileatus lymphocryptovirus
Viruses; dsDNA viruses, no RNA stage; Herpesviridae;
Gammaherpesvirinae; Lymphocryptovirus.
REFERENCE 1 (bases 1 to 361)
AUTHORS Phakdeewirot,P. ,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y.
TITLE Prevalence and Molecular Characterization of Polymerase Gene of
Gibbon Lymphocryptovirus
JOURNAL Unpublished
REFERENCE 2 (bases 1 to 361)
AUTHORS Phakdeewirot,P.,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y .
TITLE Direct Submission
JOURNAL  Submitted (22-MAR-2005) Pediatrics, Chulalongkorn University,
Rama 1V, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..361
/organism="Hylobates pileatus lymphocryptovirus"
/mol_type=""genomic DNA"
/strain=""G60"
/db_xref="taxon:323232"
/country="Thailand"
gene <1l..>361
/gene="dpol™
CDS <1..>361
/gene="dpol"
/codon_start=3
/product="DNA polymerase"
/translation="GEDYESFKLTGGIYHFVKKHVHESFLASLLTSWLAKRKAIK
KMLSACVNPHQRT ILDKQQLAIKCTCNAVYGFTGVANGLFPCLSIAETVTLQGRTM
LERAKAFVEALSPNDLQALAPQP"
ORIGIN
1 ctggggagga ttacgagtcc ttcaaactca ccggaggcat ctaccacttt gtgaaaaaac
61 atgtgcacga gtctttcctg gctagcttgc taacttcgtg gttggcaaaa agaaaggcta
121 tcaagaaaat gctgtcggcg tgcgttaacc ctcaccaaag gaccattctg gacaagcagc
181 agcttgccat caagtgcacc tgcaacgccg tgtacggctt cacgggggtc gccaacggcc
241 tgtttccctg cctctccata gccgaaactg tgacactgca gggccgcaca atgctggagce
301 gcgccaaggce cttcgtggag gecttaagcc caaacgatct gcaggcattg gcccctcagce
361 c

//
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LOCUS AY972609 361 bp DNA linear VRL 12-APR-2005
DEFINITION Hylobates pileatus lymphocryptovirus strain G61 DNA polymerase
(dpol) gene, partial cds.
ACCESSION  AY972609
VERSION AY972609
KEYWORDS .
SOURCE Hylobates pileatus lymphocryptovirus
ORGANISM Hylobates pileatus lymphocryptovirus
Viruses; dsDNA viruses, no RNA stage; Herpesviridae;
Gammaherpesvirinae; Lymphocryptovirus.
REFERENCE 1 (bases 1 to 361)
AUTHORS Phakdeewirot,P. ,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y.
TITLE Prevalence and Molecular Characterization of Polymerase Gene of
Gibbon Lymphocryptovirus
JOURNAL Unpublished
REFERENCE 2 (bases 1 to 361)
AUTHORS Phakdeewirot,P.,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y .
TITLE Direct Submission
JOURNAL  Submitted (22-MAR-2005) Pediatrics, Chulalongkorn University,
Rama 1V, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..361
/organism="Hylobates pileatus lymphocryptovirus"
/mol_type=""genomic DNA"
/strain="661"
/db_xref="taxon:323232"
/country="Thailand"
gene <1l..>361
/gene="dpol™
CDS <1..>361
/gene="dpol"
/codon_start=3
/product="DNA polymerase"
/translation="GEDYESFKLTGGIYHFVKKHVHESFLASLLTSWLAKRKAIK
KMLSACVNPHQRT ILDKQQLAIKCTCNAVYGFTGVANGLFPCLSIAETVTLQGRTM
LERAKAFVEALSPNDLQALAPQP"
ORIGIN
1 ctggggagga ttacgagtcc ttcaaactca ccggaggcat ctaccacttt gtgaaaaaac
61 atgtgcacga gtctttcctg gctagcttgc taacttcgtg gttggcaaaa agaaaggcta
121 tcaagaaaat gctgtcggcg tgcgttaacc ctcaccaaag gaccattctg gacaagcagc
181 agcttgccat caagtgcacc tgcaacgccg tgtacggctt cacgggggtc gccaacggcc
241 tgtttccctg cctctccata gccgaaactg tgacactgca gggccgcaca atgctggagce
301 gcgccaaggce cttcgtggag gecttaagcc caaacgatct gcaggcattg gcccctcagce
361 c

//
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LOCUS AY972610 361 bp DNA linear VRL 12-APR-2005
DEFINITION Hylobates pileatus lymphocryptovirus strain G62 DNA polymerase
(dpol) gene, partial cds.
ACCESSION  AY972610
VERSION AY972610
KEYWORDS .
SOURCE Hylobates pileatus lymphocryptovirus
ORGANISM Hylobates pileatus lymphocryptovirus
Viruses; dsDNA viruses, no RNA stage; Herpesviridae;
Gammaherpesvirinae; Lymphocryptovirus.
REFERENCE 1 (bases 1 to 361)
AUTHORS Phakdeewirot,P. ,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y.
TITLE Prevalence and Molecular Characterization of Polymerase Gene of
Gibbon Lymphocryptovirus
JOURNAL Unpublished
REFERENCE 2 (bases 1 to 361)
AUTHORS Phakdeewirot,P.,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y .
TITLE Direct Submission
JOURNAL  Submitted (22-MAR-2005) Pediatrics, Chulalongkorn University,
Rama 1V, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..361
/organism="Hylobates pileatus lymphocryptovirus"
/mol_type=""genomic DNA"
/strain=""662"
/db_xref="taxon:323232"
/country="Thailand"
gene <1l..>361
/gene="dpol™
CDS <1..>361
/gene="dpol"
/codon_start=3
/product="DNA polymerase"
/translation="GEDYESFKLTGGIYHFVKKHVHESFLASLLTSWLAKRKAIK
KMLSACVNPHQRT ILDKQQLAIKCTCNAVYGFTGVANGLFPCLSIAETVTLQGRTM
LERAKAFVEALSPNDLQALAPQP"
ORIGIN
1 ctggggagga ttacgagtcc ttcaaactca ccggaggcat ctaccacttt gtgaaaaaac
61 atgtgcacga gtctttcctg gctagcttgc taacttcgtg gttggcaaaa agaaaggcta
121 tcaagaaaat gctgtcggcg tgcgttaacc ctcaccaaag gaccattctg gacaagcagc
181 agcttgccat caagtgcacc tgcaacgccg tgtacggctt cacgggggtc gccaacggcc
241 tgtttccctg cctctccata gccgaaactg tgacactgca gggccgcaca atgctggagce
301 gcgccaaggce cttcgtggag gecttaagcc caaacgatct gcaggcattg gcccctcagce
361 c

//
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LOCUS AY972611 361 bp DNA linear VRL 12-APR-2005
DEFINITION Hylobates pileatus lymphocryptovirus strain G63 DNA polymerase
(dpol) gene, partial cds.
ACCESSION  AY972611
VERSION AY972611
KEYWORDS -
SOURCE Hylobates pileatus lymphocryptovirus
ORGANISM Hylobates pileatus lymphocryptovirus
Viruses; dsDNA viruses, no RNA stage; Herpesviridae;
Gammaherpesvirinae; Lymphocryptovirus.
REFERENCE 1 (bases 1 to 361)
AUTHORS Phakdeewirot,P.,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y.
TITLE Prevalence and Molecular Characterization of Polymerase Gene of
Gibbon Lymphocryptovirus
JOURNAL  Unpublished
REFERENCE 2 (bases 1 to 361)
AUTHORS Phakdeewirot,P.,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan, Y.
TITLE Direct Submission
JOURNAL Submitted (22-MAR-2005) Pediatrics, Chulalongkorn University,
Rama 1V, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..361
/organism="Hylobates pileatus lymphocryptovirus"
/mol_type="‘genomic DNA"
/strain="G63"
/db_xref=""taxon:323232"
/country="Thailand"
gene <1..>361
/gene="dpol"
CDS <1l..>361
/gene="dpol™
/codon_start=3
/product="DNA polymerase*
/translation="GEDYESFKLTGGIYHFVKKHVHESFLASLLTSWLAKRKAIK
KMLSACVNPHQRT ILDKQQLATKCTCNAVYGFTGVANGLFPCLSIAETVTLQGRTM
LERAKAFVEALSPNDLQALAPQP™*
ORIGIN
1 ctggggagga ttacgagtcc ttcaaactca ccggaggcat ctaccacttt gtgaaaaaac
61 atgtgcacga gtctttcctg gctagcttgc taacttcgtg gttggcaaaa agaaaggcta
121 tcaagaaaat gctgtcggcg tgcgttaacc ctcaccaaag gaccattctg gacaagcagc
181 agcttgccat caagtgcacc tgcaacgccg tgtacggctt cacgggggtc gccaacggcc
241 tgtttccctg cctctccata gccgaaactg tgacactgca gggccgcaca atgctggage
301 gcgccaaggce cttcgtggag gecttaagcc caaacgatct gcaggcattg gcccctcage
361 c

//
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LOCUS AY972612 361 bp DNA linear VRL 12-APR-2005
DEFINITION Hylobates pileatus lymphocryptovirus strain G64 DNA polymerase
(dpol) gene, partial cds.
ACCESSION  AY972612
VERSION AY972612
KEYWORDS .
SOURCE Hylobates pileatus lymphocryptovirus
ORGANISM Hylobates pileatus lymphocryptovirus
Viruses; dsDNA viruses, no RNA stage; Herpesviridae;
Gammaherpesvirinae; Lymphocryptovirus.
REFERENCE 1 (bases 1 to 361)
AUTHORS Phakdeewirot,P. ,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y.
TITLE Prevalence and Molecular Characterization of Polymerase Gene of
Gibbon Lymphocryptovirus
JOURNAL Unpublished
REFERENCE 2 (bases 1 to 361)
AUTHORS Phakdeewirot,P.,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y .
TITLE Direct Submission
JOURNAL  Submitted (22-MAR-2005) Pediatrics, Chulalongkorn University,
Rama 1V, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..361
/organism="Hylobates pileatus lymphocryptovirus"
/mol_type=""genomic DNA"
/strain=""664"
/db_xref="taxon:323232"
/country="Thailand"
gene <1l..>361
/gene="dpol™
CDS <1..>361
/gene="dpol"
/codon_start=3
/product="DNA polymerase"
/translation="GEDYESFKLTGGIYHFVKKHVHESFLASLLTSWLAKRKAIK
KMLSACVNPHQRT ILDKQQLAIKCTCNAVYGFTGVANGLFPCLSIAETVTLQGRTM
LERAKAFVEALSPNDLQALAPQP"
ORIGIN
1 ctggggagga ttacgagtcc ttcaaactca ccggaggcat ctaccacttt gtgaaaaaac
61 atgtgcacga gtctttcctg gctagcttgc taacttcgtg gttggcaaaa agaaaggcta
121 tcaagaaaat gctgtcggcg tgcgttaacc ctcaccaaag gaccattctg gacaagcagc
181 agcttgccat caagtgcacc tgcaacgccg tgtacggctt cacgggggtc gccaacggcc
241 tgtttccctg cctctccata gccgaaactg tgacactgca gggccgcaca atgctggagce
301 gcgccaaggce cttcgtggag gecttaagcc caaacgatct gcaggcattg gcccctcagce
361 c

//
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LOCUS AY972613 361 bp DNA linear VRL 12-APR-2005
DEFINITION Hylobates pileatus lymphocryptovirus strain G65 DNA polymerase
(dpol) gene, partial cds.
ACCESSION  AY972613
VERSION AY972613
KEYWORDS -
SOURCE Hylobates pileatus lymphocryptovirus
ORGANISM Hylobates pileatus lymphocryptovirus
Viruses; dsDNA viruses, no RNA stage; Herpesviridae;
Gammaherpesvirinae; Lymphocryptovirus.
REFERENCE 1 (bases 1 to 361)
AUTHORS Phakdeewirot,P. ,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y.
TITLE Prevalence and Molecular Characterization of Polymerase Gene of
Gibbon Lymphocryptovirus
JOURNAL Unpublished
REFERENCE 2 (bases 1 to 361)
AUTHORS Phakdeewirot,P.,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y .
TITLE Direct Submission
JOURNAL  Submitted (22-MAR-2005) Pediatrics, Chulalongkorn University,
Rama 1V, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..361
/organism="Hylobates pileatus lymphocryptovirus"
/mol_type=""genomic DNA"
/strain=""G65"
/db_xref="taxon:323232"
/country="Thailand"
gene <1l..>361
/gene="dpol™
CDS <1..>361
/gene="dpol"
/codon_start=3
/product="DNA polymerase"
/translation="GEDYESFKLTGGIYHFVKKHVHESFLASLLTSWLAKRKAIK
KMLSACVNPHQRT ILDKQQLAIKCTCNAVYGFTGVANGLFPCLSIAETVTLQGRTM
LERAKAFVEALSPNDLQALAPQP"
ORIGIN
1 ctggggagga ttacgagtcc ttcaaactca ccggaggcat ctaccacttt gtgaaaaaac
61 atgtgcacga gtctttcctg gctagcttgc taacttcgtg gttggcaaaa agaaaggcta
121 tcaagaaaat gctgtcggcg tgcgttaacc ctcaccaaag gaccattctg gacaagcagc
181 agcttgccat caagtgcacc tgcaacgccg tgtacggctt cacgggggtc gccaacggcc
241 tgtttccctg cctctccata gccgaaactg tgacactgca gggccgcaca atgctggagce
301 gcgccaaggce cttcgtggag gecttaagcc caaacgatct gcaggcattg gcccctcagce
361 c

//
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LOCUS AY972614 361 bp DNA linear VRL 12-APR-2005
DEFINITION Hylobates pileatus lymphocryptovirus strain G66 DNA polymerase
(dpol) gene, partial cds.
ACCESSION  AY972614
VERSION AY972614
KEYWORDS -
SOURCE Hylobates pileatus lymphocryptovirus
ORGANISM Hylobates pileatus lymphocryptovirus
Viruses; dsDNA viruses, no RNA stage; Herpesviridae;
Gammaherpesvirinae; Lymphocryptovirus.
REFERENCE 1 (bases 1 to 361)
AUTHORS Phakdeewirot,P. ,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y.
TITLE Prevalence and Molecular Characterization of Polymerase Gene of
Gibbon Lymphocryptovirus
JOURNAL Unpublished
REFERENCE 2 (bases 1 to 361)
AUTHORS Phakdeewirot,P.,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y .
TITLE Direct Submission
JOURNAL  Submitted (22-MAR-2005) Pediatrics, Chulalongkorn University,
Rama 1V, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..361
/organism="Hylobates pileatus lymphocryptovirus"
/mol_type=""genomic DNA"
/strain=""G66"
/db_xref="taxon:323232"
/country="Thailand"
gene <1l..>361
/gene="dpol™
CDS <1..>361
/gene="dpol"
/codon_start=3
/product="DNA polymerase"
/translation="GEDYESFKLTGGIYHFVKKHVHESFLASLLTSWLAKRKAIK
KMLSACVNPHQRT ILDKQQLAIKCTCNAVYGFTGVANGLFPCLSIAETVTLQGRTM
LERAKAFVEALSPNDLQALAPQP"
ORIGIN
1 ctggggagga ttacgagtcc ttcaaactca ccggaggcat ctaccacttt gtgaaaaaac
61 atgtgcacga gtctttcctg gctagcttgc taacttcgtg gttggcaaaa agaaaggcta
121 tcaagaaaat gctgtcggcg tgcgttaacc ctcaccaaag gaccattctg gacaagcagc
181 agcttgccat caagtgcacc tgcaacgccg tgtacggctt cacgggggtc gccaacggcc
241 tgtttccctg cctctccata gccgaaactg tgacactgca gggccgcaca atgctggagce
301 gcgccaaggce cttcgtggag gecttaagcc caaacgatct gcaggcattg gcccctcagce
361 c

//
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LOCUS AY972615 361 bp DNA linear VRL 12-APR-2005
DEFINITION Hylobates pileatus lymphocryptovirus strain G67 DNA polymerase
(dpol) gene, partial cds.
ACCESSION  AY972615
VERSION AY972615
KEYWORDS .
SOURCE Hylobates pileatus lymphocryptovirus
ORGANISM Hylobates pileatus lymphocryptovirus
Viruses; dsDNA viruses, no RNA stage; Herpesviridae;
Gammaherpesvirinae; Lymphocryptovirus.
REFERENCE 1 (bases 1 to 361)
AUTHORS Phakdeewirot,P. ,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y.
TITLE Prevalence and Molecular Characterization of Polymerase Gene of
Gibbon Lymphocryptovirus
JOURNAL Unpublished
REFERENCE 2 (bases 1 to 361)
AUTHORS Phakdeewirot,P.,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y .
TITLE Direct Submission
JOURNAL  Submitted (22-MAR-2005) Pediatrics, Chulalongkorn University,
Rama 1V, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..361
/organism="Hylobates pileatus lymphocryptovirus"
/mol_type=""genomic DNA"
/strain=""G67"
/db_xref="taxon:323232"
/country="Thailand"
gene <1l..>361
/gene="dpol™
CDS <1..>361
/gene="dpol"
/codon_start=3
/product="DNA polymerase"
/translation="GEDYESFKLTGGIYHFVKKHVHESFLASLLTSWLAKRKAIK
KMLSACVNPHQRT ILDKQQLAIKCTCNAVYGFTGVANGLFPCLSIAETVTLQGRTM
LERAKAFVEALSPNDLQALAPQP"
ORIGIN
1 ctggggagga ttacgagtcc ttcaaactca ccggaggcat ctaccacttt gtgaaaaaac
61 atgtgcacga gtctttcctg gctagcttgc taacttcgtg gttggcaaaa agaaaggcta
121 tcaagaaaat gctgtcggcg tgcgttaacc ctcaccaaag gaccattctg gacaagcagc
181 agcttgccat caagtgcacc tgcaacgccg tgtacggctt cacgggggtc gccaacggcc
241 tgtttccctg cctctccata gccgaaactg tgaccctgca gggccgcaca atgctggagce
301 gcgccaaggce cttcgtggag gecttaagcc caaacgatct gcaggcattg gcccctcagce
361 c

//
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LOCUS AY972616 361 bp DNA linear VRL 12-APR-2005
DEFINITION Hylobates pileatus lymphocryptovirus strain G68 DNA polymerase
(dpol) gene, partial cds.
ACCESSION  AY972616
VERSION AY972616
KEYWORDS -
SOURCE Hylobates pileatus lymphocryptovirus
ORGANISM Hylobates pileatus lymphocryptovirus
Viruses; dsDNA viruses, no RNA stage; Herpesviridae;
Gammaherpesvirinae; Lymphocryptovirus.
REFERENCE 1 (bases 1 to 361)
AUTHORS Phakdeewirot,P. ,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y.
TITLE Prevalence and Molecular Characterization of Polymerase Gene of
Gibbon Lymphocryptovirus
JOURNAL Unpublished
REFERENCE 2 (bases 1 to 361)
AUTHORS Phakdeewirot,P.,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y .
TITLE Direct Submission
JOURNAL  Submitted (22-MAR-2005) Pediatrics, Chulalongkorn University,
Rama 1V, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..361
/organism="Hylobates pileatus lymphocryptovirus"
/mol_type=""genomic DNA"
/strain=""G68"
/db_xref="taxon:323232"
/country="Thailand"
gene <1l..>361
/gene="dpol™
CDS <1..>361
/gene="dpol"
/codon_start=3
/product="DNA polymerase"
/translation="GEDYESFKLTGGIYHFVKKHVHESFLASLLTSWLAKRKAIK
KMLSACVNPHQRT ILDKQQLAIKCTCNAVYGFTGVANGLFPCLSIAETVTLQGRTM
LERAKAFVEALSPNDLQALAPQP"
ORIGIN
1 ctggggagga ttacgagtcc ttcaaactca ccggaggcat ctaccacttt gtgaaaaaac
61 atgtgcacga gtctttcctg gctagcttgc taacttcgtg gttggcaaaa agaaaggcta
121 tcaagaaaat gctgtcggcg tgcgttaacc ctcaccaaag gaccattctg gacaagcagc
181 agcttgccat caagtgcacc tgcaacgccg tgtacggctt cacgggggtc gccaacggcc
241 tgtttccctg cctctccata gccgaaactg tgaccctgca gggccgcaca atgctggagce
301 gcgccaaggce cttcgtggag gecttaagcc caaacgatct gcaggcattg gcccctcagce
361 c
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LOCUS AY972617 361 bp DNA linear VRL 12-APR-2005
DEFINITION Hylobates pileatus lymphocryptovirus strain G69 DNA polymerase
(dpol) gene, partial cds.
ACCESSION  AY972617
VERSION AY972617
KEYWORDS -
SOURCE Hylobates pileatus lymphocryptovirus
ORGANISM Hylobates pileatus lymphocryptovirus
Viruses; dsDNA viruses, no RNA stage; Herpesviridae;
Gammaherpesvirinae; Lymphocryptovirus.
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/country="Thailand"
gene <1l..>361
/gene="dpol™
CDS <1..>361
/gene="dpol"
/codon_start=3
/product="DNA polymerase"
/translation="GEDYESFKLTGGIYHFVKKHVHESFLASLLTSWLAKRKAIK
KMLSACVNPHQRT ILDKQQLAIKCTCNAVYGFTGVANGLFPCLSIAETVTLQGRTM
LERAKAFVEALSPNDLQALAPQP"
ORIGIN
1 ctggggagga ttacgagtcc ttcaaactca ccggaggcat ctaccacttt gtgaaaaaac
61 atgtgcacga gtctttcctg gctagcttgc taacttcgtg gttggcaaaa agaaaggcta
121 tcaagaaaat gctgtcggcg tgcgttaacc ctcaccaaag gaccattctg gacaagcagc
181 agcttgccat caagtgcacc tgcaacgccg tgtacggctt cacgggggtc gccaacggcc
241 tgtttccctg cctctccata gccgaaactg tgaccctgca gggccgcaca atgctggagce
301 gcgccaaggce cttcgtggag gecttaagcc caaacgatct gcaggcattg gcccctcagce
361 c
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LOCUS AY972618 361 bp DNA linear VRL 12-APR-2005
DEFINITION Hylobates agilis lymphocryptovirus strain G70 DNA polymerase
(dpol)gene, partial cds.
ACCESSION  AY972618
VERSION AY972618
KEYWORDS -
SOURCE Hylobates agilis lymphocryptovirus
ORGANISM Hylobates agilis lymphocryptovirus
Viruses; dsDNA viruses, no RNA stage; Herpesviridae;
Gammaherpesvirinae; Lymphocryptovirus.
REFERENCE 1 (bases 1 to 361)
AUTHORS Phakdeewirot,P. ,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
and Poovorawan,Y.
TITLE Prevalence and Molecular Characterization of Polymerase Gene of
Gibbon Lymphocryptovirus
JOURNAL Unpublished
REFERENCE 2 (bases 1 to 361)
AUTHORS Phakdeewirot,P.,Payungporn,S.,Chutinimitkul ,S.,Theamboonlers,A.
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TITLE Direct Submission
JOURNAL  Submitted (22-MAR-2005) Pediatrics, Chulalongkorn University,
Rama 1V, Bangkok 10330, Thailand
FEATURES Location/Qualifiers
source 1..361
/organism="Hylobates agilis lymphocryptovirus"
/mol_type=""genomic DNA"
/strain="G70"
/db_xref="taxon:323233"
/country="Thailand"
gene <1l..>361
/gene="dpol™
CDS <1..>361
/gene="dpol"
/codon_start=3
/product="DNA polymerase"
/translation="GEDYESFKLTGGIYHFVKKHVHESFLASLLTSWLAKRKAIK
KMLSACVNPHQRT ILDKQQLAIKCTCNAVYGFTGVANGLFPCLSIAETVTLQGRTM
LERAKAFVEALSPNDLQALAPQP"
ORIGIN
1 ctggggagga ttacgagtcc ttcaaactca ccggaggcat ctaccacttt gtgaaaaaac
61 atgtgcacga gtctttcctg gctagcttge taacttcgtg gttggcaaaa agaaaggcta
121 tcaagaaaat gctgtcggcg tgcgttaacc ctcaccaaag gaccattctg gacaagcagc
181 agcttgccat caagtgcacc tgcaacgccg tgtacggctt cacgggggtc gccaacggcc
241 tgtttccctg cctctccata gccgaaactg tgaccctgca gggccgcaca atgctggagce
301 gcgccaaggc cttcgtggag gecttaagcc caaacgatct gcaggcattg gcccctcagce
361 c
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