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COMPLETE GENOME SEQUENCING OF MONGOLIAN
MARMOT HEPADNAVIRUS
Oyunbileg J', Tsatsral Kh', Altantuya L', Nyamadawa P?
! National Center for Public Health

2 Mongolian Academy of Sciences, Mongolian Academy of Medical Sciences

Background

Previously proposed the animal models for studies of immune-pathogenesis of he-
padnavirus infection, particularly the mechanisms of hepatocellular carcinoma: North
American Woodchuck (Summers, et al. 1978) Tree squirrels (Feitelson, M.A et al. 1980).
Therefore, we thought that we can find similar virus in population of Mongolian marmots.
On the other hand, sequencing of the latent virus in the organism allows to make conclu-
sion on origin and evolutionary pathway of host organism.

Goal

To detect the hepadnavirus and to sequence complete genome, to propose new animal
model for studies of immune-pathogenesis of hepadnavirus infection

Objectives

Detecting of hepadnavirus in the population of Mongolian marmots (Marmota sibir-
ica, Radde, 1862)

Sequencing of complete genome of marmot hepadnavirus

To propose the new animal model of immune-pathogenesis studies of hepadnavirus
infection

Materials and methods

In total, we collected 980 samples of blood serum and liver samples. We used ELISA
kits for detection of HBV and WHV markers. We performed PCR using the conserved
primers of hepadnavirus and complete genome was sequenced.

Results

We detected anti-WHc in 25.3%, anti-WHs in 8.9% of Mongolian marmot popula-
tion. These markers were different in Khentii, East Gobi, and Gobi-Altay Regions. We
sequenced complete genome of Mongolian marmot hepadnavirus by amplification of ge-
nome by PCR, then sequencing.
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Comparison of nucleotide and amino acid sequences of MMHYV and WHYV

Number of nucleotide | Differences in Differences in

Gene regions and amino acid nucleotides amino acids

Number % Number | % Number %
Gene “S” (Pre-

ol +Pre—sII( ) 1296/432 | 1296/432 0 0 0 0
Gene “X” 426/142 402/134 5 1.24 4 2.98
Gene “C” 678/226 678/226 1 0.14 0 0
Gene “P” 2655/885 | 2655/885 11 0.41 7 0.79

Total length of MMHYV was 3223 nucleotides. By comparing of MMHV genome
regions to WHV was found that there were no nucleotide and amino acid differences in
“S” region, there was 1.24% difference in nucleotide and 2.98% difference in amino acid
sequences in “X” region, 0.14% difference in nucleotide, however no difference in amino
acid sequence in “C” region, there was 0.41% in nucleotide, 0.79% difference in amino
acid sequence in “P” region. “X” gene, which has a trans-activating role for the genome
is shorter in 24 nucleotides, its product in 8§ amino acids in the MMHYV than the WHY,
therefore virion numbers are very few 10? to 10°. MMHV genome sequence was the most
conserved comparing to five published sequences of Woodchuck hepatitis viruses. In the
example of human hepatitis B virus was shown “X” gene is getting longer by evolution
development. Above mentioned data show that Mongolian marmot might be an ancestor
species among the marmot family. 2 marmots were taken to animal house and infected by
MMHY, and observed PCR detection, however no infection.

Conclusion

Mongolian marmot and MMHYV are the new model for studies of immune-pathogen-
esis of hepadnavirus infection.

MMHYV genome has a most conserved sequence and “X” gene, which has a trans-ac-
tivating role for the genome is shorter in 24 nucleotides, its product in 8§ amino acids than
the WHYV, therefore its host the Mongolian marmot is the most ancestor of marmot family.
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MOHI'OJI TAPBATAHBI XEITAJTHABUPYCHUIH TEHOMBIH
BYPOH JTAPAAJIAJI

K.Owynomwmnr', X.Haupana', JI.Axrantysa', [I.LHamaaBaa®
I Hutiemutin opyyn MoHOUUH YHOICHULL MO8
2 Moneonvin anazaax yxaauwl akaoemu

XenaaHaBUPYCUMH XaJIZABAPbIH AMIAI XKaM, HIH sIaHTysa DIATHUN aHXJard eMeH
(DAO) yycax MexaHU3MBIT cy/uiax XouJ AMEepUKUitH OWiH TapBaransl Bupyc (Summers,
J et al. 1978), oitn xapamuuii Bupyc (Feitelson, M. A et al. 1980) 33par cyyH TK321THUIHA
3arBapbil’ rapraH aBCcaH Hb OHWJIPHJ MOHIOJI TapBaraHbl IOMYJSILUZA XEIaJHABUPYC
WIPYYJIPX IIMHKUIT? XUUX COIITUMIT TOPYYIICOH oM. Heree Tanmaac tyxai duemaxoomun
Oyrmiar BUPYCHHH I'€HUHH Japaajulbll TOITOOX Hb 939H OMEMaxOoIuiH rapain yycai,
9BOJIIOLY XOIKJIUHH Tajaap AYTHAIT XUMX OOJIOJIII00 OJIrOX IOM.

3opuiaro. Monron TapBaranel nonyisauun (Marmota sibirica, Radde, 1862)
XenaaHaBUPYC WIPYYIDK, TYYHHH T€HOMBIH OYTAI, OYpaH Japaauibil TOAOPXOMWDK, YT
BUPYCHUITH XaJIBAPbIH SMI'OT )KaMBIT' CY/JIaX aMbTHBI 3arBap rapraH aBax

3opuit. MoHro TapBaraHbl MOMYJISILIN A XEIa JHABUPY C WIIPYYIIIX, X eTTaIHABUPY CHITH
TeHOMBIH OYPAH Jlapaauibll’ TOJOPXOHI0X, Xena HaBUPYCUHH XaJABAPbIH OMIAT )KaMbIT
Cy[UlaX BUPYC-aMbTHBI 3arBap raprat aBax

Marepuan, aprasyii. Xoutuii, [oBb-Aunrail, TeB 6a JlyHnross alimMruiin HyTraac
HuMT 980 TapBaraHel IIyCHBl HHJNJIC, SJITHUHA JK LyDIyylcaH. XeragHaBHPYC
WIpyyimdxuiiH Ty XBB-nitn 6a AMepuKHiiH OWH TapBaraHbl I'aJaprbiH 3cparreperd 0a
acpardue mwipyymx @XV-bIH HOMOT, XenaJHaBUPYCUHH HUHUTIAT Japaanai] YHIICIDH
npaiimep HUMIBKYYIK, [II'Y-aap reHOMbBIH Japaajuibil OJIIPYYNaH OYTAH I'€HOMBIH
CEKBEHC XUIiB.

Yp ayH. Monron TapBaranbl nomyssiuua xenaaHaBupycuiiH (MTXB) nemwuitn
ACPATTOPOrYHIAH dCPITOUE TyHKaap 25.3%, ragaprblH 3¢pIrToperduiitn acparoue 8.9%
6aiiB. Dnranp mapkepyyn XoHTui, Jlynaross, [oBp-Adraiin TapBarasl CyparT eep, eep
Oaitiiaa. XenajaHaBUPYCHIH HUHTIAT npaiimep ammniad [11Y-aap reHOMBIH Japaauibir
OJILIPYYJIaH CEKBEHC XUIX31 MOHroa TapBaraHbl XelaJHaBUPYCHIH T€HOMBIH ypT 3223
HykJeoTua OaiiB. 2 TapBarsir rapuryynk MTXB-2sp xannaaxan [1I'Y-aap nanpu Oaiican
00J10BY, TapBara XaJaBap aBaaryii.

MTXB 6a OTXB-uiin HyK1eomuoblH 6a aMUHXYYIULH Al2ade XapbyyyicaH OYH

Hykneotun 6a HyxneoruayynbiH | AMUHXYWIYYIUHH
I'en AMUHXYWIMHH XOMXKD9 sraa syraa
OTXB MTXB Too XyBb Too XyBb
“S” ren 1296/432 1296/432 0 0 0 0
“X” ren 426/142 402/134 5 1.24 4 2.98
“C” reH 678/226 678/226 1 0.14 0 0
“P” ren 2655/885 2655/885 11 0.41 7 0.79
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MTXB-unitH reHoMbIH fapaanisir Xoiin AmepukuitH oiH TapBaranel (OTXB)
TEHOMTOM Xapblyynaxaja “S” reHJ HyKJICOTHIbIH 0a aMHHXYWIMHH AapaajuibiH suiraa
Oaiixryit, “X” reHn HykJIeoTHIbIH Napaanana 1.24%, aMuHxywiniiH napaanang 2.98%-
uith, “C” rena nHywieotuabiH napaanana 0.14%-uitH suraaraii 00JIOBY aMUHXYUWIHITH
napaanain suiraa Oauxryit, “P” rema nykimeotuabiH TyBmuHI 0.41%, aMUHXYWIHITH
napaanainn 0.79%-uitn snraaraii 6aiiB. MOHroJ1 TapBaraHsl MOIYJISILIL XeTaJHABUPYCUITH
BUPHOHBI TOO Malll 1eeH Oyroy 10%-10° Gaiis.

OTXB-uiiH reHOMbIH X3BJIAIACOH S5 napaanantail xapeuyynaxaa MTXB xamruiin
OBOT, yIIaM)KJIarlcaH napaanantail 0aiiB. MeH xynuit XBB-mifH xum»H 133p “X” reH
IBOJIIOIM XOTKIUIH sBIAJ ypracd Oyir OarancaH Gereen sH> Hb MTXB-uilH reHoMI
24 HyKJIEOTH/II3p, TYYHHH OYTIIIIOXYYH Hb 8 aMHHXYWIp OOTMHO OaiiB. DArasp Hb
MTXB-uitH 3330 6uemax0016 60110x MOHTOJI TapBara Hb OycaJI TapBaraHbl ©BOT' OOJIOXBIT
Y3YYIDK OaiiHa.

Jdyrasar

MTXB Hp XenaJHaBHPYCHUHH Xal[BApPBIH SMID[KAMBIL CyAlax IIUHD 3arBap
Ooomk OaitHa. MTXB-uitH TeHOM Hb XaMTHHH yIaMKJIarjcaH Japaanantail Oaiiraa 6a
HA3BXKYYIIX YYpar Oyxuit “X” reH Hb 24 HyKJICOTH], OYTIIIIOXYYH Hb 8§ aMUHXYWII9D
6oruHo Oaitraa Ty’ MOHTOJI TapBara Hb ©BOT IUHXKTAH I'ICOH JYTHAITHHT XUHX 00000
onirox OaifHa.
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