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PACITPOCTPAHEHUE U TEHETUYECKASI BAPUABE/IBHOCTD
BUPYCA I'EIIATUTA E HA ITUHE®ABPUKAX B CTPAHAX
BBIBIHIEI'O CCCP

A.B. CIIPBITUH, 3.5. HUKOHOBA, 10.10. BABUH, H.II. EJIATKNH,
A.B. IINCKYHOB, B.H. NP3A

CoBpeMeHHOE POCCHIiCKOe MPOMBIILIEHHOE NTHLEBOACTBO MMEET TeCHble TOProBbie OTHOIIE-
HHS CO MHOTMMH cTpaHamu. B Hacrosimee Bpems rematutr E 3apermcrpupoBan y Kyp B ABCTpajum,
CIIIA, Ucnanun, Benrpun u ap., npeacTasiss cepbe3HyI0 Yrpo3y NTHLEBOTYECKUM Xo3giicTBamM. Bupyc
BbI3bIBAET Y Kyp MOpaXKeHHsl MeYeHH, OPraHoB MMMYHHOM CHCTEMbI — ceJie3eHKH M THUMYyca, IIy0oKue
HapyLIeHUs1 roMeocTa3a (B YACTHOCTH, reMaToJIorTHIecKux nokasareneii). [leppoe cooOuenune o reHeTH-
yeckoii maentugukanuun BI'E y kyp B Poccuiickoii @enepanuu 0b110 caenaHo B 2009 rony, omHako
3MU300THYECKAs 00CTAHOBKA MO BUpPYycHOMYy rematuty E y Kyp ocraBajnach ManousydyeHnoii. B padore
npeacTaBjieHbl pe3yabTaThl u3ydeHusi 415 00pa31oB mevyeHn OT Kyp-HecylieK u OpoiiiepoB Ppa3Horo BO3-
pacta B 68 nruneBomueckux xossiicteax u3 36 peruonos P® u B 4 xo3siicrBax u3 Pecnyoamku bena-
pycb, Kazaxcrana u Ykpaunol Ha Haimuue Bupyca rematura E (BI'E) meronmom OT-IILIP (ITIIP c 06-
patHoii TpaHckpunimeii). 3a nepuox ¢ 2009 nmo 2012 rox or Kyp Hamu ObLIO mojyyeHo 14 u3oasToB
BT'E, o0o3HaueHHbIx Kak poccuiickue (13 — B xosgiictBax P®D, onun — B Ka3zaxcrane), U mokasaHa
HX BBICOKASI reHeTHYecKasi BapuadebHOCTh. BUpYC BbloeNsuin He TOJIBKO Yy NTHIBI C MPU3HAKAMM MO-
paxKeHUs MEeYeHH, HO TAKKe y KIMHUYECKH 30POBBIX 0CO0eil. ACCONMHUPOBAHHBIE ATEHTHI, BbI3bIBAIO-
mye CXOIHble MPU3HAKKM (TaKHe, KaK BHPYC Jieiiko3a, BUpyC Oose3nn Mapeka Win aJleHOBUPYC), HAMHU
BbisiBJieHbI He Obut. Ha Tepputopun PD u30.4THI BbISBIEHBI B X03siicTBaX AMypckoii, Boioroackoi,
NBanosckoii, Kamyxkckoii, MockoBckoii, Camapckoii, CapaToBckoii o0iacreil, a Takke B Pecrmyoimke
Mapuii On. Cpean 00c/en0BaHHON NTHIBI Yalle BCEro BUPYC JeTeKTHpoBaauM y Kyp Kpocca Ross 308
(Bocemp u30ATOB M3 14). Ilpu aHanm3e HYKIEOTHIHON MNOC/IEIOBATENLHOCTH TeHAa KAINCHIHOTO OeKa
(ORF2) y 14 poccuiickux u3onsaToB BI'E ycranosieno, 4ro K eBponeiickomy reHOTuny 3 MOXKHO OTHECTH
poccuiickue m3onsaTel aHEV18198, aHEV19555, aHEV16211, aHEV18479 u aHEV18481. U3 nux
aHEV16211, aHEV18479, aHEV18481 oka3aiuch reHeruyecku O0Ju3KM K BuUpycam u3 Kuras
(China-09-G57 u np.), CIIIA (NY449, CA697A) u Esponnbi (06-4582 u ap.). Uzoastor aHEV18198 u
aHEV19555 obutn poacteennsl ¢ uzonaravu u3 Ascrpamuu u CIIA (Guelph01, CA518.3). Kpome To-
ro, ceMb HM30JATOB (hOPMUPYIOT OTAEJbHYI0 T€HETHYECKYI0 IPYNiy, K KOTOPOii MPUMBIKAET JHHUSA M3
ente aByx usonaaro (aHEV18381 u aHEV18505). Takum o0pa3om, Ha Tepputopun P® umpKyampywor
BTE eBponeiickoro reHotuna 3 W M30JI5Thl M3 POCCHICKO# Ipynmbl, KOTOpasi MOKA He OTHECEHAa HU K
OJJHOMY M3 YNIOMHMHABUIMXCSl PaHee TeHOTUIIOB.

Kmouesbie cioa: IIIP, rematur, Kypbl.

B macrostiee Bpems rematuT E 3apermctpupoBaH Y Kyp BO MHOTHX
ctpaHax Mmupa — B ABcTpayiuu (1), CIIA (2), Ucnanuu (3), Benrpuu (4), Poc-
cun (5) u ap. Boszbynutenem 3aboseBaHusi ciayxut Bupyc renatuta E (BI'E)
pona Hepevirus, cemeiictBa Hepeviridae. D10 06€3000J04€UHbINA BUPYC, T€HOM
KOoToporo TmpeacTtaBiieH ogHouenoueyHoit PHK ¢ momoxwutenbHoOi monsipHO-
cteio (6). l'enom BI'E mMmeer mmmHy okojio 6600 m.H. M COOEpPXUT TPU OTKPBI-
Thle paMKu cuuThiBaHusl (open reading frame, ORF) (7). ORFI, pacnonoxeH-
Hasg Ha 5’-KOHILIe TeHOMa, KOAUPYET HECTPYKTYPHbBII IMOJUIPOTEUH C JOMEHa-
MU, KOTOPbIE COOTBETCTBYIOT BUPYCHOI MeTUITpaHCdepase, mamnanH-nogo0HoI
npotease, BupycHoil xenukaze 1 PHK-3aBucumoit PHK-nmonumepaze (8), ORF2
1 ORF3 — cooTBeTCTBEHHO KalCUaHbIi 0e10K u dochomnporenH (9-11).

Bupyc rematura E mpenctaBisieT cepbe3HYIO Yrpo3y ITUIIEBOMYECKUM
XO3STMCTBaM, BBI3BIBAS Y Kyp TOpaXXeHUs TICYeHU, a TaKKe OpPTaHOB MMMYHHOI
CHCTeMBI — CeJe3eHKM W TUMyca. I1aTonorms MOXeT TpOSBIATHECSI B (popme,
MOJYYMBILIE Ha3BaHUE 0OJie3HU OOJbIION meyeHu U cese3eHku (big liver and
spleen disease, BLS) u kak cuHapoM renatut-cruieHoMeranuu (hepatit-spleno-
megaly syndrome, HSS). YcranosneHo, uyTo npu BupycHoM renatute E mpowuc-
XOIAT MIyOOKME HapylleHHUsI TOMeOocTa3a, MU B YaCTHOCTU TIeMaTOJOTUYECKUX
nokazateneit (12).
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B 2004 romy mpu uccienoBaHMU CHIBOPOTOK KpoBU Kyp u3 CBepmioB-
ckoit obmactn antutena K BI'E Ovimm ob6HapyxkeHbl y 18,3 % oOciemoBaHHOI
MITUIIEI, 9YTO CBHIOETEILCTBYET O LMPKYJISIIINA BUPYca Ha YKa3aHHON TeppUTOPUN
(13). ITepBoe coodieHne o reHeTuueckoil uaeHtudukauuu BI'E y kyp B Poc-
cuiickoit Pemepanum 610 caenaHo B 2009 romy (5). OmHaKo IO HACTOSIIIETO
BpPEMEHHU BMU300THYECKasi 00CTaHOBKAa MO BUpycHOMy renatuty E y Kyp ocra-
BaJlach MaJIOM3y4YeHHOI.

Ilenpto Halleit paboThl ObLIO MCCeJOBaHWE Ha HaJIMuyude BUpyca remna-
tiTa E B NTUILIEBOMYECKUX XO3SMCTBAX, a TakKXke OlleHKa T'eHeTHMYeCKOW Bapua-
OGeTPHOCTY M30JISITOB Ha OCHOBE (pparMeHTa reHa KaIllCHIHOTO OeKa.

Memoouka. B pabote ucnonb3oBain 415 oOpas3lLoB IeuyeHU, KOTOpbIe
Oobutn moiiydeHbl 3a nepuoa ¢ 2009 mo 2012 rom oT pa3HOBO3PACTHBIX KYp-
Hecymek u OpoitnepoB (kpocchl Pomonut 3, Ross 308, Hubbard ISA) u3 68
NITULEBOMYECKUX XO3SMCTB, MPEICTABISIOMMX 36 perrioHoB Poccuu, u 4 x03s1iicTB
n3 ctpaH ObiBiiero CCCP (Pecnyonuka benapych, Kazaxcrtan u YkpauHa).

Hnsa nonyyenuss PHK ucrnionb3oBanu Habop [jis BbIAEIEHUS HYKJIEUHO-
BoIX Kuciaor PUBO-copo (PI'YH LIHUMD PocrniorpedbHan3opa, Poccus, r. Mo-
CKBa) B COOTBETCTBMM C MHCTpYyKIIMel mpousBoautesisi. Habop BkiItoyaeT B cedst
JINBUPYIOIINIA, OTMBIBOUHBIN U BIIOUPYIOLIMI Oydepbl, a TakKe CUIMKATHBIN
copOeHTt. IIpu nocranoske TP ¢ oopaTHoit TpaHckpunuueit (OT-TTLP) npu-
MEHSUIM TIpaiiMepbl U YCJIOBUS MPOBEACHUS peakuuu, npemioxeHHble Z.F. Sun
¢ coaBrT. (14), ¢ HEKOTOPLIMU MOAUDUKALIUSIMH.

HykneotuaHsle mociieqoBaTeIbHOCTU BO (pparMeHTe reHa KarcUIHOTO
Oenka mIMHON 242 H. ompeAeisuli C IIOMOIIbIO aBTOMAaTUYECKOIO CeKBeHaTopa
ABI Prism 3130 («Applied Biosystems», CIIIA). AHanu3 1mocienoBaTeIbHOCTEN
BBITIOJIHSIIA ¢ ucriojib3oBanueM anroputma ClustalW (mporpamma BioEdit v.
7.0.5.3). Ilpu nmocTpoeHUM AeHApOTrpaMM MpuMeHsan Metoa Neighbor-joining
¢ oyrcrpan-aHanu3omMm (n = 1000) (mporpamma MEGA v. 3.1). g cpaBHeHUsI
cayxwiu nocienosareibHocTy BI'E Kyp w3 MexnmyHapoaHoi 6a3bl JTaHHBIX
GenBank (Homepa nocnenoBarenbHocTeit FM872312-FM872320, FM872322-
FM872330, FN557166-FN557172, AM943646). BueiHsas pedepeHTHasT TPyII-
a MpH MOCTPOSHMH IEHIPOTpaMMbI ObLIa TIPEACTaBIeHA MOCIeI0BATEILHOCTBIO
KancunaHoro 6enka BI'E cBuHeid.

Pesyabmamu. UccnenoBaHue OMOTOTMYECKOTro MaTepua-
na. C nomouipto OT-TIIP (14) npu aHanu3e oOpas3lioB, MOJYYEHHBIX KaK OT
Kyp C NMpU3HAKAMU MOPaXEHUs MEYEHU, TaK U OT KIMHUYECKU 3J0POBBIX OCO-
Oeii (0e3 CHUXXKEHUS SIMIEHOCKOCTU Y TTOBBILLIEHHONH CMEpPTHOCTH), BBISIBUIU 14
unzojsaToB BIT'E (tabi.).

XapakTepucTHKa M30,19T0OB BUpYyca renatuta E, BbiieeHHbIX MpH 00C/IEI0BAHMH NTHIIEBOTIECKHX
xo3siicT U3 crpan ObBwiero CCCP (2009-2012 rompr)

CrpaHa U peroH l'om o160-| KimmHnueckue Bospacr, Homep nioce-

Hzomar BBISIBJICHUST pa TIpOOBI | TTPU3HAKU Kpoce cyT (LOBATEIEHOCTI
B GenBank
aHEV16050 KaszaxcraH, H.1I. 2009  VYeenuveHue neyeHu PomoHuT 3 oIl JQ814691

aHEV16211 P®, Bosorozackas 061acTh 2010  VYBenuyeHue meyeHU
U CeJIe3eHKH, TeMOp-
parnyecKue rmopaxe-

HMS TIeYeHU Ross 308 230 JQ814690
aHEV16279 P®, Kanyxckasi 061acThb 2011  Yenuuyenue neueHu Ross 308 237 JQ814692
aHEV18196 P®, MBaHoBcKast 06aactb 2012 OTCYTCTBYIOT Ross 308 117, 350 JQ814688
aHEV18198 P®, CapatoBckast 06;1aCTh 2012 OTCYTCTBYIOT Hubbard ISA 315 JQ814689
aHEV18381 P®, MockoBckast 06JacTb 2012 OTCYTCTBYIOT H.IL H.I. -
aHEV18383 P®, Amypckasi 061actb 2012 OTCyTCTBYIOT Hubbard ISA  30-36 -
aHEV18479 P®, Bosorojackasi 06;1acTh 2012  YBenuueHHe MEYEHU

U CelIe3eHKU Ross 308 193 -
aHEV18481 P®, Bosoromackasi 061actb 2012  VYBenuyeHue meyeHU

U Celle3eHKU Ross 308 250 -
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Tpodoaxcenue mabauyp

aHEV18505 P®, H.x. 2012 OTCyTCTBYIOT H.I. H.I. -
aHEV19551 P®, Pecriy6nuka Mapwmii i 2012 OTCyTCTBYIOT Ross 308 241 -
aHEV19553 P®, Pecrrytimka Mapuii O 2012 OTCyTCTBYIOT Ross 308 394 -
aHEV19555 P®, CapatoBckast 061acTh 2012 OTCyTCTBYIOT Hubbard ISA 306 -
aHEV20088 P®, CapatoBckas o6jiacTh 2012 OTCyTCTBYIOT Ross 308 224 -

IMpumeuvanwue. OI — obwmas mpoda OT Kyp pa3IMYHBbIX BO3PACTHBIX IPYII, H.A. — HET JAHHBIX; POYEPKU
03HAYaloT, YTO MOCJIEA0BATEILHOCTU He 3aperucTpupoBaHbl B GenBank.

Ha xapte (puc. 1) oTMeueHbl peruoHbl, B KOTOPBIX BBISIBUIM BUPYC Te-
natuta E y kyp.

Puc. 1. Pacnpoctpanenne
Bupyca renatutra E y Kyp B
NTHIEBOTYECKMX XO3siiCT-
Bax Ha Ttepputopuu Poc-
cuiickoii Denepammu: 1 —
Amypckast obnacte, 2 — Bo-
Jloroickast obsactb, 3 —
WBanoBckas obnactb, 4 —
Kanyxckast obnactb, 5 —
Pecnybnuka Mapuii 9,
6 — MockoBckast 00J1aCTh,
7 — Camapckas o0JIacTh,
8 — CaparoBckasi 00JIaCTb;
TEMHO-CEPbIM 1[BETOM OT-
MEeYeHbI PEeTrMOHBI, IIe BU-
pyC He BBISIBJICH, CBETJIO-
CepblM — DPETMOHbI, B KOTOPbIX obcienoBaHust He npoBoauau (2009-2012 roasr).

dunoreHeTUUYeCcKUil aHanau3s. B pesynbraTte MOJEKYISIpHO-O0MO-
JIOTUYECKMX HCCIENOBAaHUN ObLIM OMpeae/ieHbl HYKJICOTUAHbBIC MOCIEI0OBATEIb-
HOCTM (pparMeHTa reHa KarcumHoro oeyika y 14 momaydeHHBIX mM3ojaToB BI'E n
MNpoBeAeH UX (UIOreHEeTHYECKU aHaiu3 (puc. 2).

ITo ganHBIM JUTEpaTyphl, U3BeCTHBIC MITaMMBI M M30JaThl BI'E pazne-
JITIOT HA TPM OCHOBHBIX TEHOTHUTIIA: aBCTPATMMCKUIA (TeHOTHTI 1), aMepUKaHCKIA
(reHotun 2) u eBporneiickuii (reHotun 3) (15, 16). Kpome Toro, BBIIEISIOT TO-
TEHIWAIBHBIA CaMOCTOSTEIBLHBIN TEHOTHII, TIPEACTaBICHHBIN Ha IEHApOTrpaMMe
n3onsrom HU-16773 u3 Benrpun.

Poccuiickne mzonsarer aHEV18198, aHEV19555, aHEV16211, aHEV18479
n aHEV18481 mMoxXHO OTHeCTU K eBpoIeiickoMy reHotuny 3 (cMm. puc. 2). Tpu
u3 Hux (aHEV16211, aHEV18479, aHEV18481) oka3anuch reHeTU4eCKU OJ113-
ku K BupycaM u3 Kwurtas (China-09-G57 u gp.), CILHA (NY449, CA697A) u
Epomnnbr (06-4582 u ap.) sroro renotuna. Msonsarer aHEV18198 u aHEV19555,
Kak cjenyeT M3 IMOJy4YeHHOU AeHApOrpaMMbl, ObIM POACTBEHHBI C 00Opa3uamMu
n3 Asctpannu n Kanamer (05-6745-2, Guelph0O1). CxoacTBo MeXIy yKa3aH-
HBIMU POCCUNCKUMU M30JISATAMU U APYTUMU MPEACTaBUTENSIMU reHoTuna 3 Aoc-
turano 84,0-97,6 %.

Cemb 13 14 BBISIBIIEHHBIX B pe3yJIbTaTe Halllero 00CIeA0BaHMS MU30JIITOB
(aHEV16050, aHEV19553, aHEV19551, aHEV18196, aHEV16279, aHEV20088,
aHEV18383) 3HauuTeIbHO OTJIMYAIUCh OT APYTMX M3BECTHBIX LITAMMOB U U30-
JIITOB BUpyca U (hOPMUPOBAJIU OTAEJbHYIO T€HETUYECKYIO JUHUIO (CM. puc. 2).
CreneHb CXOACTBA 3TUX M30JIATOB MeXIy coboii cocrabimsuia 89,6-99,2 %, Torma
KaK C OCTaJIbHBIMK LITaMMamu 1 usonsaramu BI'E kyp — 76,0-87,2 %.

WNzonarer aHEV18505 1 aHEV18381 He BXoawiau HU B OOHY M3 OIM-
CaHHBIX TEHETWYECKUX Tpyrm. MX cXomcTBO MeXHIy co0Oif M ¢ OCTaTbHBIMHU
wramMmMamMu 1 usojisitamu BI'E Kyp xapakTepu3oBanioch 3HaUCHUSIMU COOTBETCT-
BeHHO 83,2 1 76,8-84,8 %.

61



HU-16773
CA518.5
CA708A
CA518.3
07-861
CA242
® aHEV19555
9%51® aHEV18198
Guelph01
Guelph02
CABI7A

NY449
L

85

China-09-A5
China-09-256
China-09-B3

China-09-G57
041 CAGITB T'enorumn 3

.| I CA697C
CAO077

- 05-3006-6
- 07-2079
06-5540
07-1396
® aHEV18479
%2le aHEV16211
® aHEV18481
06-4582
06-613
05-5117
06-4806
07-9910
07-10225 E
99 05-6745-2
05-6744-1
05-6744-3
05-6744-2
05-6744-4
05-2294
94~® aHEV16050
® 3HEV19553
® 4HEV19551
® aHEV18196
87 ® aHEV16279
® aHEV20088
9L ® aHEV18383
CA889
aHEVSP-291
aHEVSP-46
aHEVSP-252
aHEVSP-417
WI966G
Wwioees Tenorun 2
WI1318B
2553-27F
2553-28S
93| 2553-27s
2553-26S
2553-28F
2553-26F

® aHEV18381
: ® 3HEV18505

Bupyc remarura E cBuHeit

T'enorun 1

—_—
0,05

Puc. 2. /lenaporpaMma cX0CTBAa HYK/ICOTHIHBIX MOC/IEIOBATE]ILHOCTEN BO (pparMeHTe reHa KamncuIHO-
ro Oenka y m3onaroB Bupyca Kypunoro rematuta E (aHEV) pasnoro mpoucxoxmenus (GyTcparm-
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3HavyeHus > 75 %; uzonsatel aHEV, BbisiBIeHHbIE MpU 00C/IeNOBAaHUN NITULIEBOAYECKUX XO3SIUCTB U3
Poccuiickoit @enepauuu, Pecriyonuku benapych, Kaszaxcrana u Ykpauusl B 2009-2012 rogax, or-
MEYEHbI YePHBIMUM KPYXXKaMU; MOAPOOHOE OMUCAHUE CM. B TEKCTE).

CrnenyeT OTMETUTb, UYTO COBPEMEHHOE POCCHIICKOE MPOMBIIIEHHOE
MITUIIEBOICTBO MMEET TECHBIE TOPTOBBIE OTHOIICHWS CO MHOTUMHM CTpPaHAMM IIO
UMITOPTY MHKYOALIMOHHBIX SIUIl M CYTOYHOI'O MOJIOAHSKA JJISI KOMILIEKTOBAaHUS
TOTr0JIOBbSI POAUTEILCKUX CTaJ OpOMJIEPOB U LBITUIST SIMYHOTO HampasieHus. B
CBSI3M C IIMPOKHMM paclpocTpaHeHUWEM BuUpyca reratutra E kyp B ABcTpanuu
(1), CIIA (2), Ucnianuu (3), Benrpuu (4), Kopee, Yexuu, Aurnuu, YKpauHe,
Monbiie, Wspaune (16) m Kutae cyiiecTByeT 0OBEKTHBHAST HEOOXOAUMOCTh
OLIEHKM 3MU300TUYECKON cuTyalluu U B Poccuu. YBenuueHue nevyeHud U cese-
3€HKM, TTOIKAICYIbHBIE TeMaTOMBI, Pa3pbiB MEYECHU W KPOBOUIIUSHUS B OPIOIII-
HYIO TOJIOCTb, CHUXXEHUE SIMYHON TMPOAYKTMBHOCTU W TIOBBIIIEHWE CMEPTHOCTHU
BCTpeYaroTCs B MTHUIICBOTYECKUX X03sdiicTBax Poccnu, omHaKO 3THONIOTHYECKAast
posib BUpyca renaturta E Kyp Oblia uneHTUdULIMPOBaHA TOJBKO HelaBHO (5).

BaxxHO TTOmUepKHYTh, YTO MPU OOCIeIOBAHNN BUPYC OBII BBISBICH KakK
y Kyp C IMpU3HaAKaMM MOPaXXEeHUs TMEeYeHU, TaK U Y KIMHUYECKU 3IOPOBBIX OCO-
Oeii (cM. TabJ1.), U 3TO corjacyeTcsl C JaHHBIMM APYrUX uccienoBateneit (3, 14,
16, 17). Tak, X.J. Meng ¢ coabr. (17) nokasajau, 4TO B OOJIBbIIMHCTBE CIy4acB
nHpekym, Be3BaHHbIe BI'E, mpoTekaoT cyOkyimHndecku. B Hamem mccieno-
BaHUM OCHOBHYIO YacTh M30JATOB (9 IIT.) BBISIBWIN Y KIMHUYECKHM 3MOPOBBIX
ocobeil. IMeroTcsl JaHHbIe, KOTOPbIE CBUAETEIbCTBYIOT O TOM, YTO IPOSIBJICHUE
KJIMHUYECKUX TIPU3HAKOB y Kyp TNpu MH@uiMmpoBanuu BI'E MoxeTr 3aBuceTb OT
JI03bl BUpPYyCa, MPUCYTCTBUSI aCCOLMMPOBAHHBIX MATOTEHOB, BO3pacTa MHMUIIM-
poBaHUsI, MOPOABI Kyp M IUTaMMa BUpyca, a Takxke BakuuHauuu (3, 7, 16).
MoOXHO MNpPeanojoXuTh, YTO Kyphl C MPM3HAKaMU TMOPaXXEeHUs IMEeYEeHU MOTJIN
OBITh WMH(UIIMPOBAHBI BBICOKOIM HO30I BHUpyca TIpW ACHCTBUM HEM3BECTHBIX
cTpecc-¢akTopoB. OMHAKO ACCOLMMPOBAHHBIC areHThbl, BbI3bIBAIOLIME CXOTHBIE
posiBIeHUsT (BUpYyC JIeiiKo3a, BUpyC Ooje3HM Mapeka, ameHOBHPYCHI), HaMU
BBISIBJIEHBI HE ObLIM (IaHHbIE He TpeAcTaBjieHbl). Bce ucciaenoBaHHbIE MPOObI
nonydeHbl ot Kyp crapue 200 cyr. HeobxommMo Takke OTMETUTB, YTO Cpeau
00cJIenoBaHHON NTHUIIBI HamOoJiee YacTO BUPYC HAETEKTUPOBAIU y Kyp Kpocca
Ross 308 (8 uzonsitoB u3 14).

ITo cxomcTBY HYKICOTUIHOM TTOCIEAOBATEIbHOCTA TeHa KarlCUIHOTO Oell-
ka (ORF2) 7 u3 14 poccuiickux uzonsaroB BI'E chopmupoBaiu reHeTUUECKyO
IpyMIy C MpUMBIKAIOLIEe K Hel JIMHUEH U3 elle IBYX U30JSITOB (CM. puc. 2).
[ToquepkHeM, 4TO TOJNYyYEHHbIE paHee APYTMMM YYEHBIMU HaHHbIE MO (HUIIO-
TeHETUYECKOMY aHaJnu3y BUpyca rematuTta E Kyp CBUIOETEBCTBOBAIM O CYIIECT-
BOBaHMM TpeX F€HOTHUIIOB BUPycCa B COOTBETCTBUM C reorpaduyeckKvM peruoHOM
BoineneHust (Asctpainusi, CIIIA u Eppona) (15, 16) 1 BO3MOXHOM HOBOM Te-
Hotune u3 Benrpuu. He wuckiioueHo, 4To Tpynmna M3 POCCUNMCKMX H30JISTOB
(cM. puc. 1) Takke OyaeT MPEACTaBIATb HOBbIA T€HOTMII, OMHAKO JUISl MOATBEp-
KIEHUST WJIM OIPOBEPXKEHUSI TAaKOTO BBIBOAA HEOOXOAMMO IIPOBECTH IIOJIHOE
CEKBEHUMPOBAHUE BUPYCHOTO reHOMa.

Z.F. Sun ¢ coaBr. (14) coobuuau o 76-100 % nomoGust M30JSITOB
BUpyca KypuHoro renatuta E, BbisiBieHHBbIX Ha Tepputopuu CIIA, npu stom
CTeleHb MX CXOACTBA C BMpPyCaMM CBMHbU M 4ejioBeKa coctaBisuia 48-54 %. B
pesyabrate ucciegosanuii 1. Bilic ¢ coaBT. (15) ObLIO YCTAHOBJIEHO CXOACTBO
It (pparMeHTa TeHa KarCUAHOTO Oelika y M30JISTOB BHpYyca M3 pPa3HBIX CTpaH
Esponbl (84-100 %), a takke u3 Asctpanuu (85,1-99,4 %). Ina BUPYCOB M3
EBpombl 1 ABCTpalnM CTeNleHb CXOICTBA M3O0JISITOB BapbUpOBajia B Ipeneiax
80,6-85,7 %, w3 Esponbl 1 CIIIA — B npenenax 76,6-82,9 %, u3 ABCTpaiuu U
CIIIA — B nipenenax 76,0-80,6 %.
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Hns tpex uzonsaros (aHEV16211, aHEV18479 u aHEV18481) us rpyr-
Mbl, TIPEACTaBISIONIEN eBPONENCKU TeHOTUI 3, Haubosee OJM3KUM ObLT M30-
aar 06-4582 u3 Abcrpuu (cMm. puc. 2). IBa apyrux usonsrta, aHEV18198 u
aHEV19555, oTHocs1Mecs TakxKe K eBPOIEeMCKOMY TeHOTUITY 3, pacrnojaraiuch
ommke K mzonatam u3 ApcTpaiuu u CIHIA (Guelph01, CA518.3). CreneHb
TOMOJIOTMU MEXAY NMEPEUYMCICHHBIMU TISIThIO POCCUMCKUMU M30JISITaMU U ApPY-
TMMM TIPEICTABUTENIIMUA TeHOTHITa 3 gocTurana 85,6-96.8 % (cm. puc. 2) (Ha-
TMIOMHUM, UYTO OCTaJbHBIE HEBATh POCCHUUCKMX M3OJISITOB C M3BECTHBIMM B Ha-
CTosilIee BpeMs F€HOTUIIaMU He TPYNIUPOBAIUCH). TakuM oOpa3oM, Ha Teppu-
Topun P® LMpKyIUpyroT M30JATH BUpyca TematuTa E, oTHocsmmecs K eBpo-
neiickomy reHotuny 3, u BI'E u3 poccuiickoil rpymrmbl, KoTopas IOKa He
OTHECeHa HM K ONHOMY M3 Te€HOTHUIIOB. [lomyyeHHble HamMuy pe3yJabTaThl MOA-
TBEPXKIAIOT MMEIOIIMECS] JaHHbIE O BbICOKOW T€HETMYECKO IeTepOreHHOCTU BU-
pyca rernatuta E y Kyp, 1ITaMMbl KOTOPOT'O LIUPKYJIUPYT BO BceMm mupe (14, 15).

Ananu3 BapuabenbHOcTA M30yTOoB BI'E M3 pa3HBIX CTpaH moOKa3bIBaer,
YTO HMCTOPUYECKOE paslesieHhe Ha TeHOTHMIIHI MO TeorpapuyeckoMy IPU3HAKY
ceiiyac HeobxoamMo mepecmorpeth (15, 16). Hampumep, Kopest pacmosioxeHa
Janeko OoT ABCTpajuu, OJHAKO KOPEHCKME M30JSAThl BXOASAT B IPYIINY aBCTpa-
Jmiickoro reHotumna (18). AHamornyHas cuTyauus HaOMomaeTcst M It M30JIs-
toB BI'E u3 EBponnr m Kutasa. Hng oObsIcCHEHMS BO3MOXKHBIX NPUYMH TaKoM
TEHETUYECKON ONM30CTU B reorpaduyecku pas3aejeHHbIX PerMoHax MUpa Heob-
XOJIMM aHaJIM3 OOJIbILIEro Yucjiaa BUPYCHBIX 00Opa3loB.

BrnepBeie o ciydasgx cepoKOHBepcuMM K Bupycy rematuta E B Poccum
coobuun Mopaxum En-Mopcu B 2004 rony (13) Ha ocHOBaHUM OOCJIEI0BaHUS
noroJyioBbs Kyp B ExatepunGypre, B pe3ynbrare KoToporo y 18,3 % ocobeit Obi-
ym obHapyxeHbl aHTuTela K BI'E. OnHako ™M maHHBIE JMIIL KOCBEHHO YyKa-
3bIBAJIM Ha IUPKYJSALUIO BUPYCA CPEIU TITUIILI, a BBHITIOJHEHHBIE MCCIIEI0BAHMS
HE MOTYT CYMTAThCA CUCTEMHBIMU. B Jpyrux crpaHax aHanam3 CepoNpeBaJIEHT-
Hocti 1o BI'E cBuaeTenbCTBYeT O OOCTaTOYHO ILIMPOKOM paclpoCTpaHEHUU
Bupyca (1, 19). Tak, B Kopee ona peructpupyercst y 57 % moromnosbs Kyp (18).
B CIIA npm mcciaemoBanum 1276 CBIBOPOTOK KpoBW B 76 crtamax Kyp y 71 %
ocobeil oTMevann cepokoHBepcuio (7). Ta ke rpymma y4yeHbIX MMokaszajaa, 4To y
Kyp crapiiie 18 Hea ceponpeBaIeHTHOCTh BbIlle, YeM Yy MojonHsika (7). B Ha-
IIeM HCCIeI0BaHUM Bce Kypbl, Y KOTOphIX ITI[P-11po0Onl ObLIM MOMOXUTEIbHBI-
mu 1o BI'E, okaszanuch cepono3uTUBHBIMU (JaHHBIE HE TpeAcTaBieHbl). bosee
TOr0, aHaJIM3 CHIBOPOTKU KpoBU Kyp ¢ oTpuuareabHbiMu OT-ITL[P-npo6amu
TakXe BbISIBUJ HaJIWMuMe aHTUTed. MIHbIMU clloBaMM, Jaxe B OTCYTCTBUE CHUC-
TEMHBIX MCCJICIOBAaHUI MOXHO MPEIIOJIOXWUTh, YTO BHpPYC rematura E odyeHb
LIMPOKO PACMpPOCTPaHEH CPEAU MOTOJOBbS MTHULIBI.

ComnacHo HabmoaeHusm P. Billam c coasr. (20), npu ecTtecTBEeHHOM 3a-
PaXEeHUM Kypbl MHOULIMPYIOTCSI IPUMEPHO Ha 12-i Hel XXWU3HU, a BUPEMUST peru-
ctpupyercs ¢ 14-it go 17-i1 Hen. B ux uccnenoBaHuu y Kyp crapiie 20 Hen oTMe-
yanu HezHauuteabHoe uuciao ITI[P-monoxurenbHbx pe3ynbraToB (cemb ITLIP-
TMO3UTUBHBIX Mpo0) Ha (OHE TeM He MeHee BbICOKOH CepoIpeBaJeHTHOCTU (BO3-
MOXHO, M3-3a KJIMpEeHca BUpyca Ha MOMEHT OoTOopa Marepuaia). B Haiem uccre-
JOBaHMU BUPYC BBISIBIISUIM Y Kyp B Bo3pacrte IIPUMEPHO OT 4 10 56 Hex (cM. TabiL.).

Hrak, merogom OT-TITIHP (ITLIP ¢ oGpaTHOI TpaHCKpUIILMEil) HaMU
BoIsiBIEHBI 14 u3onsaToB Bupyca rernatuta E (BI'E), 0603HaueHHbBIX KaK poCCUii-
ckue (13 — y kyp Ha nrunedadbpukax Poccuiickoit Penepaniii U OOUH — B
Kazaxcrane). Bosbliyto 4yacte M30J4TOB (9 IUT.) PErucTpupoBaiv y Kyp 0e3
MPU3HAKOB MATOJIOTUU TI€UeHU U CEJIe3eHKU, a TaKKe 0e3 CHUXXEHUs SHLIeHOC-
KOCTM U TOBBILIEHHOW CMEPTHOCTU. AHAJIU3 TOKa3al, YTO CEMb POCCUMCKUX
M30JISITOB 00pa3yloT CaMOCTOSITEJIbHYIO T€HETUYECKYIO0 JMHMIO, K KOTOpOi
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NPUMBIKAET JUHUS U3 elle ABYX M30asATOB. OcCTajbHbIe MSATh U30JISITOB BOLLIU
B OJHY (DMJIOTEHETUUYECKYIO0 TPYINy C BUpycaM eBpONEHCKOTro TeHOoTuma 3.
TTonydyeHHBIe HAMM PE3YJIBTAThl TTOATBEPXKIAIOT UMEIOIIMECS TaHHbIE O BBICOKOM
TEHETYECKON TeTepOreHHOCTH BHpyca TremaTuTa E y Kyp, IITaMMBI KOTOpPOTO
LUPKYIUPYT BO BCeM MHUpe. AHaiau3 BapuadbeiabHocTy oopas3uoB BI'E u3 pasHbix
CTpaH MOKa3bIBAET, YTO MCTOPUYECKOE paslejieHre Ha TeHOTUIIBI Mo Teorpadu-
YeCcKOMY MPU3HAKY B HACTOSIIIIEe BpeMsI HEOOXOIMMO ITEPECMOTPETD.

10.

11.

12.

13.

16.

17.

JUTEPATYPA

Payne C.J. Big liver and spleen disease. In: Diseases of poultry /Y.M. Saif, H.J. Barnes,
J.R. Glisson, A.M. Fadly, L.R. McDougald, D.E. Swayne (eds.). Ames, lowa State Press, 2003:
1184-1186 (doi: 10.1016/S0378-1135(99)00067-X).

Shivaprasad H.L. Hepatitis splenomegaly syndrome. In: Diseases of poultry /Y.M. Saif,
H.J. Barnes, J.R. Glisson, A.M. Fadly, L.R. McDougald, D.E. Swayne (eds.). Ames, lowa
State Press, 2003: 1186-1188.

Peralta B., Biarnes M., Ordonez G., Porta R.,, Martin M., Mateu E.,
Pina S., Meng X.J. Evidence of widespread infection of avian hepatitis E virus (avian HEV)
in chickens from Spain. Vet. Microbiol., 2009, 137: 31-36 (doi: 10.1016/j.vetmic.2008.12.010).
Morrow CJ.,Samu G.,, Matrai E.,, Klausz A, Wood AM., Richter S.,Jas-
kulska B., Hess M. Avian hepatitis E virus infection and possible associated clinical
disease in broiler breeder flocks in Hungary. Avian Pathol., 2008, 37: 527-535 (doi:
10.1080/03079450802356946).

Irza V., Sprygin A. Big liver and spleen syndrome is a new viral disease in Russian chicken
flocks. Agricultural Biology, 2012, 4: 73-77 (http://www.agrobiology.ru/4-2012irza-eng.html).
Emerson S.U., Anderson D., Arankalle A, Meng X.J., Purdy M., Schla-
uder G.G., Tsarev S.A. Hepevirus. In: Virus taxonomy. VIIIth Report of the ICTV
/C.M. Fauquet, M.A. Mayo, J. Maniloff, U. Desselberger, L.A. Ball (eds.). London, EI-
sevier/Academic Press, 2004: 851-855.

Huang F.F., Sun Z.F.,, Emerson S.U., Purcell RH., Shivaprasad H.L.,
Pierson FW, Toth T.E., Meng X.. Determination and analysis of the complete ge-
nomic sequence of avian hepatitis E virus (avian HEV) and attempts to infect rhesus monkeys
with avian HEV. J. Gen. Virol., 2004, 85: 1609-1618 (doi: 10.1099/vir.0.79841-0).

Koonin EV. Gorbalenya AE., Purdy MA., Rozanov M.N., Reyes G.R,
Bradley D.W. Computer-assisted assignment of functional domains in the nonstructural
polyprotein of hepatitis E virus: delineation of an additional group of positive-strand RNA plant
and animal viruses. PNAS USA, 1992, 89: 8259-8263.

Tam AW, Smith MM., Guerra M.E., Huang C.C., Bradley DW, Fry KE.,,
Reyes G.R. Hepatitis E virus (HEV): molecular cloning and sequencing of the full-length vi-
ral genome. Virology, 1991, 185: 120-131 (doi: 10.1016/0042-6822(91)90760-9).

Tyagi S.,, Korkaya H.,, Zafrullah M., Jameel S., Lal S.K. The phosphory-
lated form of the ORF3 protein of hepatitis E virus interacts with its non-glycosylated form
of the major capsid protein, ORF2. J. Biol. Chem., 2002, 277: 22759-22767 (doi:
10.1074/jbc.M200185200).

Zafrullah M., Ozdener M.H., Panda S.K.,Jameel S. The ORF3 protein of hepati-
tis E virus is a phosphoprotein that associates with the cytoskeleton. J. Virol., 1997, 71: 9045-9053.
Toxkxapesn O.U. INatomopdoaornueckas XxapakKTepruCTUKa TUMYycCa U CEJIe3¢HKU Kyp IIpU BU-
pycHoM reratute E. ABroped. kaHa. muc. Boponex, 2012.

En Mopcu MO6paxum. PacnpoctpaneHue renmatuta E cpenu HaceleHUs: SHAEMUYHBIX 1
HEOHIEMUYHBIX PeTUOHOB Mupa. ABToped. KaHa. nuc. M., 2004.

Sun Z.F.,, Larsen C.T., Dunlop A, Huang F.F., Pierson FW, Toth T.E.,
Meng X.-J. Genetic identification of avian hepatitis E virus (HEV) from healthy chicken
flocks and characterization of the capsid gene of 14 avian HEV isolates from chickens with
hepatitis-splenomegaly syndrome in different geographical regions of the United States. J. Vi-
rol., 2004, 85: 693-700 (doi: 10.1099/vir.0.19582-0).

Bilic 1., Jaskulska B., Basic A, Morrow C.J., Hess M. Sequence analysis and
comparison of avian hepatitis E viruses from Australia and Europe indicate the existence of dif-
ferent genotypes. J. Gen. Virol., 2009, 90: 863-873 (doi: 10.1099/vir.0.007179-0).

Marek A, Bilic I.,, Prokofieva I., Hess M. Phylogenetic analysis of avian hepatitis
E virus samples from European and Australian chicken flocks supports the existence of a differ-
ent genus within the Hepeviridae comprising at least three different genotypes. Vet. Microbiol.,
2010, 145: 54-61 (doi: 10.1016/j.vetmic.2010.03.014).

Meng XJ.,Shivaprasad H.L., Payne C.J. Avian hepatitis E virus infections. In: Dis-
eases of poultry /Y.M. Saif, J.R. Fadly, L.R. McDougald, L.K. Nolan, D.E. Swayne (eds.).
Blackwell Publishing Press, 2008: 443-452.

65



18. Kwon HW., Sung HW., Meng XJ. Serological prevalence genetic identification and
characterization of the first strains of avian hepatitis E virus from chickens in Korea. Virus
Genes, 2012, 45(2): 237-245 (doi: 10.1007/s11262-012-0761-6).

19. Todd D, Mawhinney KA., McAlinden V.A, Douglas A.J. Development of an
enzyme-linked immunosorbent assay for the serological diagnosis of big liver and spleen disease.
Avian Dis., 1993, 37: 811-816 (doi: 10.2307/1592034).

20. Billam P.,,Sun Z.F., Meng X.J. Analysis of the complete genomic sequence of an appar-
ently avirulent strain of avian hepatitis E virus (avian HEV) identified major genetic differences
compared with the prototype pathogenic strain of avian HEV. J. Gen Virol., 2007, 88(Pt 5):
1538-1544 (doi: 10.1099/vir.0.82754-0).

Tocmynuna 6 pedaxyuro
20 aseycma 2013 eoda

DI'BY Dedepanvhblil yeHmp 0XpaHvl 300P0BbS HCUBOMHDIX,
600901 Poccus, r. Bnragumup, mkp. FOpbesen, ®TBY «BHUM3XK»,
e-mail: sprygin@arriah.ru, piskunov@arriah.ru, irza@arriah.ru

DISTRIBUTION AND GENETIC VARIABILITY OF AVIAN HEPATITIS E
VIRUS ON POULTRY FARMS IN ex-USSR

A.V. Sprygin, Z.B. Nikonova, Yu.Yu. Babin, N.P. Elatkin, A.V. Piskunov, V.N. Irza

Federal Centre for Animal Health, FGBU «VNIIZZh», mkr. Yur’evets, Vadimir, 600901 Russia, e-mail spry-
gin@arriah.ru, piskunov@arriah.ru, irza@arriah.ru

Received August 20, 2013 doi: 10.15389/agrobiology.2014.6.59eng

Abstract

Russian commercial poultry industry is tightly tied to international trade. To date, avian
hepatitis E virus (aHEV) has been isolated in Australia, US, Spain, Hungary, etc., being a serious
threat to commercial poultry. In hens, aHEV affects liver and immune system, namely spleen and
thymus, disrupting homeostasis and hematological parameters. In Russia, aHEV genetic identifica-
tion was first reported in 2009, but the current epizootic situation in poultry remains to be unknown.
In this paper we report the results of genetic analysis of 415 liver samples from hens and broiler
chicks aged 4-56 weeks. The samples were obtained from 68 commercial farms in 36 regions of the
Russian Federation and 4 commercial farms from Belarus, Kazakhstan and Ukraine during 2009 to
2012. A total of 14 isolates were detected and sequenced. Isolates of aHEV were detected in both
clinically healthy and affected chickens. No agents causing similar clinical signs, i.e. leucosis virus,
Marek’s disease virus and adenovirus, were identified. In Russia, aHEV was isolated in Amurskaya,
Vologodskaya, Ivanovskaya, Kaluzhskaya, Moskovskaya, Samarskaya, Saratovskaya provinces, and
also in the Republic of Mari El. Ross 308 hens showed highest PCR-positive rates (8 of 14 isolates).
According to RT-PCR analysis of capsid protein gene (ORF2), aHEV18198, aHEV19555,
aHEV16211, aHEV18479 and aHEV18481 of 14 Russian isolates fall within European genotype 3.
The aHEV16211, aHEV18479, aHEV18481 isolates are related to Chinese (China-09-G57), US
(NY449, CA697A) and European (06-4582) isolates, and aHEV18198 and aHEV19555 are related to
those from Australia and USA (GuelphO1, CA518.3). Of 14 aHEYV isolates studied, 7 samples formed
a distinct genetic group. Two more isolates, aHEV18381 and aHEV18505, groups outside the three
genotypes described. Overall, the pool of HEV isolates identified in Russian chicken flocks consists
of isolates belonging to European genotype 3 and isolates not yet assigned to a specific genotype.
The analysis of genetic variability of aHEVs isolates from different countries strongly suggests that
the current classification into genotypes by geographical origin should be revised.

Keywords: PCR, hepatitis E, hens.
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B nByx Tomax y4yeOHMKA MpeacTaBie-
Hbl BaXKHEWIIME pasaesibl COBPEMEHHOU aHaJIM-
TAYECKOW XMUMUU. B mepBoM WM3II0XEHBI Teope-
TAYECKNEe OCHOBBI AaHAJTUTUYECKON XWMWH, pac-
CMOTpEeHBbl XUMUYECKUE METOAbl aHaln3a, BKIIIO-
yasi TpaBUMETPUUYECKUE U TUTPUMETPUIECKUe,
METONbI pa3iefieHusT W KOHILEHTPUPOBAaHUS, a
TaKkXe XpoMmaTorpaduieckue M 3JIeKTPOXUMMYE-
ckue Metoabl aHanuza. Ocoboe BHMMaHME yle-
JIECHO BOIIPOCAM CTaTM4eCcKOi 00paboTKu pe-
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3yJIbTAaTOB aHaN3a, METPOJOTMYECKUM XapaKTe-
puctukaM MeTonoB. Bo BTopoM paccMoOTpeHbI
TEOPETUYECKHE OCHOBBI (DU3UKO-XMMHUUYECKUX
METOAOB aHaJIU3a: aTOMHOM M MOJIEKYJISIPHOMN
CIIEKTPOMETPUM, PEHTTEHOBCKUX, SIIEPHO-(hu3nye-
CKUX U KMHETUYECKUX MeTomoB. OxapakTepu3o-
BaHbI OCOOEHHOCTH TEXHMUYECKOTO TIPOU3BOJCT-
BeHHOTO KOHTposiss. Ocoboe BHUMaHUE YIEIeHO
HOBBIM HAIpaBJIEHUSIM B aHAJIUTUYECKON XU-
MUU: MOPTATUBHBIM AHATIUTUYECKUM CUCTEMaM,
CIIEKTPAJIbHOMY aHaJU3y 0€3 WCMOJb30BAaHUS
CTaHAAPTHBIX O0Opa3LlOB COCTaBa, METOAAM JIO-
KaJIbHOTO aHajIu3a M aHaiu3a nosepxHocTu. [loa-
POOHO OMMCAaHO MPUMEHEHUE CTAaTUYECKUX METO-
JIOB TIpY 00paboOTKe aHATUTUYECKOTO CUTHAJIA.



