202091769 Al

(19) EBpa3unckoe @) 202091769 13 Al
naTeHTHOEe
Be4OMCTBO
(120 OMUCAHUE U30BPETEHUS K EBPASUICKOM 3ASIBKE
(43) Aara ny6nukauum sasiskm (51) Int. Cl. A61K 39/145 (2006.01)
2020.10.16
(22) [ata nonaum 3aaBku
2019.01.22
(54) BAKLHUHbI TIPOTUB BUPYCA I'PUIIIIA U TTYTHU UX IPUMEHEHUA
(31) 18152991.8 (72) Waobperatens:
(32) 2018.01.23 Muaaep ®epaunana Sxooyc,
(33) EP Puuens Tuna, Bpaunenoypr Byppuc,
(86) PCT/EP2019/051532 Honreneesen Mauan AHTOHMS
(87) WO 2019/145310 2019.08.01 Karapuna, Tproan Jadue, Jlanreneitk
(71)  3assurens: Hoxannec IMerpyc Mapus (NL)
SIHCCEH BOKCHUHC HJ (74) Npencrasurens:
NMPEBEHIIH Bb.B. (NL) Mensexes B.H. (RU)
(57) W soOperenne OTHOCHTCS K MONMIENTHAM CTEONEBOTO JOMEHA TIEMArTTIOTMHMHA BHpPYCa TPHIINA,

HYKJICMHOBBIM KHUCJIOTaM, KOAUPYIOIIUM YKa3aHHBIC IMOJTUIICTITHABI, BEKTOpaM, COACPIKAIINUM YKa3aHHYIO
HYKJIICMHOBYIO KHCIIOTY, U (I)apMaL[eBTI/I‘ICCKI/IM KOMIIO3ULUAM, COACPIKAIINM HX, 4 TAKIKC crocobam ux
MPUMCHCHUSA, B YaCTHOCTHU, B HpO(l)I/IJ'IaKTI/IKe W/WIIN JICUEHUH I/IH(l)eKHI/II;lI BUpYyCa rpuiira.

IV 69L160C0C



OIIMCAHHUE U30BPETEHHUSA
2420-563773EA/032

BAKIIUHBI TIPOTUB BUPYCA I'PUIIITA U ITYTU UX NIPUMEHEHU S

BBEJIEHUE

Hacrosimee n3o0pereHre OTHOCUTCS K OOJAacTH MeOULUMHBL. B maHHOM HOKyMeHTe
IpEe/ICTaBIeHbl MOJUIENTUABI cTedneBoro nfomMeHa remarrmotuHnHa (HA) Bupyca rpumma A,
HYKJIEUHOBBbIE  KUCJIOTHI, KOIUPYIOIIME YKa3aHHbIE IOJUNENTUAbL, (hapMaLeBTHIECKHUE
KOMITO3ULIUH, COEPIKALINE UX, U CIIOCOOBI MX MPUMEHEHUSI.

HNPEITOCBHIJIKM M30BPETEHUA

BI/Ipy(JbI rpumnmna SABJIAIOTCA OCHOBHBIMU IMAaTOCHaAMH YC€JIOBEKA, BbBI3bIBAOIIUMHA

pecriupaTopHoe 3abosneBaHue (OOBIMHO Ha3bIBAEMOE "TPUMIIOM"), TSKECTh KOTOPOTO BapPbHPYET
B Tmpeneiax OT CYyOKIMHMYeCKOW HMH(EKUHWH OO NMEePBUYHOH BUPYCHOH MHEBMOHHH, KOTOpAas
MOJKeT MpUBeCTH K cMepTu. Kimmandeckne > hexThl NHPEKIUN pa3IHyaroTCsl B 3aBUCHIMOCTH OT
BUPYJICHTHOCTH INTaMMa BHUpPYyCa TpPHUINA W BO3JAEHCTBUS, WCTOpPHU OOJIE3HH, BO3pacra H
UMMYHHOTO CTatyca xo3siuHa. I1o orneHkam, eXeronHo npuOIM3UTEeNbHO | MUIUTHAp] YeIoBeK
BO BCEM MHpE MOIBEpraercs HMHGULUHUPOBAHHIO BHUPYCOM TPUIINA, YTO MPUBOIUT K TSDKENOH
Oone3nn B 3-5 MHJUIMOHAX ciydaeB W OpHUEHTHPOBOYHO oT 300000 mo 500000 cmepred,
CBSI3aHHBIX C TPUMIIOM. BOJbIIyI0 4acTh 3THX MH(EKIHI MOKHO OTHECTH K BUPyCaM rpumnma A,
HecymuM noatunel H1 wnn H3 remarrmroTuHuHa, NPy MEHBLIEM BKJaae BUPYCOB rpumnmna B, u,
CJIEZIOBATENIbHO, UX IPENCTaBUTENEeH OOBIYHO BKJIIOYAIOT B CE30HHYHO BakiuHy. CoBpeMeHHas
NpakTUKa MMMYHH3aLlMM OCHOBAaHA HAa paHHEH WAEHTU(UKALMH LUPKYJIUPYIOIIUX BHPYCOB
rpunmna st o0ecredyeHus CBOEBPEMEHHOrO IMOJydeHus >(PGEKTUBHONW CE30HHOH BaKIMHbI
npotuB rpunna. [loMmuMo Hen30eKHBIX TPYIHOCTEH B MPOTHO3MPOBAHHH TOTO, KAKHE IITAMMBI
Oynyt mpeobiamath BO BpeMs CIEIYIOLIErO CE30HA, B HECTIOCOOHOCTH COBPEMEHHBIX BAaKIMH
npenynpenutb 3ab0eBaeéMOCTh M CMEPTHOCTb TakKXe WIPAOT POJb YCTOMYMBOCTH K
NPOTHBOBUPYCHBIM TIperapaTtaM U YCKOJb3aHHE OT HMMYHHOro oOtBera. Kpome TOro,
BO3MOKHOCTh MAH/IEMHUH, BbI3BAHHOH BBICOKOBHPYJIEHTHBIM IITAMMOM BHPYCa, MPOUCXOISIIIM
U3 JKUBOTHBIX-PE3EPBYapOB M PEACCOPTHPOBAHHBIM C YBEJIUYCHHEM PACIPOCTPAHEHUS OT
YeJIOBEKa K YEJIOBEKY, BCE €Ile MPENCTABIACT COOOH 3HAYUTENbHYI0 U PEAbHYIO Yrpo3y IJIs
rJ100aJIBHOTO 3IPaBOOX PAHEHHUSI.

Bupycel rpunma mnpexacraBisitor coboit  obonoueunsie PHK-conmepskamque BHPYCHI,
KOTOpbIe mpuHamiekar kK cemeiictBy Orthomyxoviridae. X TeHOMBI COCTOSIT U3 BOCHMH
onHoHuTeBbIXx cermMeHToB PHK, kotopeie xkomupytor 11 pasmuuseix OenkoB: OOuH
HykJaeomnporenH (NP), Tpu nomumepasusix Oenka (PA, PB1 u PB2), nBa Genka matpukca (M1 u
M2), tpu nectpykTypHbix Oenmka (NS1, NS2 u PB1-F2) u nBa HapyXHBIX TIIHKOIPOTEHHA
remarrmroTuHUH (HA) n Helipamunanaasy (NA).

Bupycel rpunma A IIHPOKO pacmpoCTpaHEHbl B NPUPOAE M MOIYT HHQUIUPOBATH
MHOYKECTBO NTHUI] U MJIEKONHUTAOLINX. BUpychl kiaccuuUUpyrOT Ha OCHOBAHUHU Pa3IM4Uil B
aHTUTeHHOH cTpykType OenkoB HA u NA, npu 3TOM UX pa3innyuHble KOMOWHAIIMN MPEACTABISIIOT

YHHUKAJbHBIC TMOATUIIBI BHPYCA, KOTOPBLIC AOIOJIHUTCIBHO KJ'IaCCI/I(I)I/II_II/IPYIOT Ha KOHKPETHBLIC



IITAMMBbl BHpYyCa TpuIma. XOTsS BCE H3BECTHBIE IOATUIIBI MOXXHO OOHApy)XWUTh Y IITHIL,
LUPKYJIUPYIOIIMMHU B HACTOsLEe BpeMs MOATUIIAMU BUpyca Tpumnmna A yenoBeKa SBISAIOTCA
HIN1 u H3N2. Q@unoreHeruueckuil aHalu3 BUPYCOB rIpumma A NpOAEMOHCTPUPOBAI
NOApa3/ieieHHe IeMarrIIOTHHUHOB Ha JIB€ OCHOBHBIE TaK Ha3bIBaeMble (PUIIOI€HETHUYECKHUE
rpynmnel: nomumo npounx, noaruns H1, H2, H5 u H9 B ¢punorenernyeckoii rpynmne 1 (BUpychI
rpynms! 1), u, momumo npouunx, noaruns! H3, H4 u H7 B ¢punorenernueckoi rpynmne 2 (BUPYCHI
IpymIsl 2).

IMlramvbl Bupyca Trpumma Tuna B ABIAIOTCA HCKIIOUUTENBHO YEJIOBEUYECKUMH.
AHTHreHHass I3MeHYMBOCTh HA B mTaMmax BHpycCa Ipullnia TUNAa B sBisieTcss MeHbLIeH, uem
HaOmonaeMast B mTamMMax THma A. JIBe T€HETHYECKW M aHTUTCHHO Pa3IMYaroIINXCsl JTMHUU
BUpyCa rpummna B, mupkynupyromue y Jonel, mpeactaBieHbl jguHusMu B/Yamagata/16/88
(Takxe HasbiBaemou B/Yamagata) u B/Victoria/2/87 (B/Victoria). Xots1 ciektp 3a00JieBaHUM,
BBI3BIBAEMBIX BHpYyCaMH rpurma B, kak mpaBuio, npencrasieH Oosee Jerkumu GopmMamu, yem
3a00NeBaHMsl, BbI3BIBAEMbBIE BUPYCAMH TPHUIMINA A, BCE JK€ YacTO NMPHU WHPHUIHPOBAHUU TPUIIIIOM
B nabmronaercs Tsokenast 60J1e3Hb, TpeOyIOasi TOCITUTATN3ALINH.

H3BecTHO, YTO aHTUTENA, KOTOPbIE HENTPAIU3YIOT BUPYC IPUIINA, HAIIPABJIEHbI INIABHBIM
obpaszom nHa remarrmotuHuH (HA). I'emarrmorunud nin HA npencrasisier coOol TpUMepHBbIT
TJIUKOTIPOTENH, KOTOPBIH 3asJKOpEeH B BUPYCHOH MeMOpaHe W HMMeeT IBOWHYI (PYHKLHUIO: OH
OTBEUAET 3a CBSI3bIBAHHE C PELIENTOPaMHU KJIETOYHON MOBEPXHOCTH, COIEPKALIMMHU CHAJIOBYIO
KHCJIOTY, a IIOCJ€ TMOIVIOIIEHUs OH OINOCpPeAyeT CIUSHUE BUPYCHOM U 3SHAOCOMAJIBHOM
MeMOpaHbI, YTO MPUBOIUT K BbICBOOOKAeHMO BUpycHON PHK B ninTo3omp knerku-mumenn. HA
COIEP’KUT KPYMHBIA TOJOBHOW JOOMEH M MeHbInuii crebneodl nomeH. CtelneBoil TOMeH
3agKOpeH B BUPYCHOW MeMOpaHe C IOMOINBI MOcCienoBaTeabHOCTH  C-KOHLIEBOTO
TpaHCMEMOpaHHOTO JoMeHa. benok mnoaBepraercss MOCTTPAHCISLMOHHOMY pPAaCIIEIUICHUIO C
nojydeHuem aByx nonunentunos HA - HA1 u HA2 (nmonHyr0 moCienoBaTeIbHOCTh HAa3bIBAIOT
HAO) (¢ur. 1A). MemOpaHHO-IUCTaNIbHAS TOJIOBHAsT 00JIaCTh B OCHOBHOM oOpa3oBaHa u3 HAI,
a MeMOpaHHO-TIPOKCUMaJIbHAasi cTebnieBasi 00nacTh - miaBHbIM oOpa3som u3 HA2. Pacmernienue
monekyJbl-ipenmectseHHuKa HA HAO HeoOxoanmo asist akTHBALMKM HH()EKLIMOHHOCTH BHUPYCA,
U pacrpefelieHHe aKTUBUPYIOIIUX IMPOTea3 B XO35MHE SBISETCS ONHON U3 JeTepPMHHAHT
NATOr€HHOCTH BHpyca rpunmna. HA BUPyCOB MIIEKONMUTAIOIINX M HEMATOT€HHBIX BUPYCOB IMTHI
PacCILIEIUISIFOTCS] BHEKJIETOYHO, YTO OTPAaHUYMBAET UX PACIpPOCTPAHEHHE B X035€BaX TKAHIMU, T7e
BCTPEYAIOTCS COOTBETCTBYyIOILIME TmpoTeasbl. B To ke Bpems HA mnaTroreHHbIX BHpPYCOB
PacCLIEIUISIFOTCS] BHYTPHUKJIETOYHO IIOBCEMECTHO BCTPEUANOIUMUCA MPOTea3aMu U IMO3TOMY
00amaroT CIOCOOHOCTRIO MH(HUIMPOBATH PAa3IMYHBIE TUIBI KJIETOK U BBI3BIBATH CHUCTEMHBIC
UHQEKIHH.

[TpyumHON, TO KOTOPOH CE30HHAs BaKIWHA NPOTHUB TPUIMIA JODKHA OOHOBISITHCS
Kbl TOJ, SIBJSIETCS 3HAYMTEIbHAS M3MEHYMBOCTH BUpyca. B Oenke HA sta m3mMeHUMBOCTH
0COOEHHO TPOSIBJISIETCS B TOJIOBHOM JIOMEHE, IZie aHTUTeHHBIH apeiid u mmdt npusenn k
0o0pa3oBaHMIO OONBIIOrO KOJNMYECTBA PA3IMYHBIX BapUaHTOB. I[IOCKONBKY OH Takxke

NpencTaBisieT CoOOM  30HY, KOTOpas SIBJSIETCS] HWMMYHOJOMHHAHTHOHM, OOJBIIMHCTBO



HEUTPaNM3YyIOINX AHTHTEN HANpaBlieHbl HAa JaHHBI JOMEH U JeHCTBYIOT MyTeM
NPENsATCTBOBAHMS CBSA3bIBAHMIO C pernentopoM. CodeTaHHEM HWMMYHOJOMHUHAHTHOCTH H
3HAYUTENBPHONH HW3MEHYMBOCTH TOJIOBHOTO JOMEHa OOBACHSAETCA TO, 4YTO WHQUIMPOBAHUE
OTpeAeNIeHHbIM INTAMMOM HE NPUBOAUT K HUMMYHUTETY K JAPYTUM INTaMMaM: aHTHUTENa,
BbIpaOOTaHHBIE B pE3yJbTaTe MEPBOr0 HH(PUIMPOBAHUS, PACIO3HAIOT JIMIIb OrpaHHYEHHOE
YHCIJIO MITAMMOB, OJIN3KOPOJCTBEHHBIX BUPYCY, BHI3BABIIEMY MEPBUYHYIO HH(EKIIHIO.

HenaBHo mnomunentuabl CTeONIEBOrO JOMEHa TIeMarrjlOTHHMHA BHpyCa TpHINa, B
KOTOPBIX OTCYTCTBYET BeChb NIOOYJISIPHBIA TOJIOBHOW JAOMEH I'eMAarrIOTMHHHA BHPyCa TPUIINA
WIA CYLIECTBEHHAass €ro 4YacTh, ObUTM ONUCAHBI M OBbUTM TPUMEHEHbI Uit (HOpMUPOBAHHUS
UMMYHHOTO OTBETa HAa OJIMH WJIM HECKOJbKO KOHCEPBATHBHBIX SIUTOIOB TMOJHIIENTHIA
crebneBoro nomeHa. IlomararoT, YTO 3MMTONBI MOJHIENTHAA CTEOJIEBOTO JOMEHA SIBIISTFOTCS
MeHee HMMMYHOTE€HHBIMH, Y€M BBICOKOMMMYHOT€HHbIE OO0JIACTH TJIOOYJISIPHOTO T'OJIOBHOTO
JIOMEHA, U MO3TOMY OTCYTCTBHE TNIOOYJISIPHOTO TOJIOBHOTO JOMEHA B MOJIUNENITUAE CTEOJIEBOrO
IOMEHa MOXET O0eCleYnTh BO3MOXKHOCTb PAa3BUTHS HWMMYHHOTO OTBETa HAa OIUH WU
HECKOJIbKUX 3TUTOMNOB monumnentuaa crednesoro nomena (Steel et al., 2010). Steel et al., Takum
o0pasom, co3nanu noaunentun crednesoro nomena HA Bupyca rpurnmna mocpeacTBoM Aenernu
AMHHOKHUCJIOTHBIX OCTAaTKOB 53-276 u3 nomeHa HA1 mrammoB A/Puerto Rico/8/1934 (HIN1) u
A/Hong Kong/1968 (H3N2) u 3amMelneHuss MONBEPTHYTOM MAENEeLUU TMOCIEIOBATEIbHOCTH
KOpPOTKOH rubkoil JjuHKepHOH mocnenosarenbHOCThi0  GGGG. BakuuHanums — Mbliei
koHcTpyKumeit H3/HK68 He nmpuBonuia k BbIpabOTKE aHTUCHIBOPOTOK, KOTOPBIE MEPEKPECTHO
pearupoBanmu ¢ HA rpynmetr 1. Kpome Toro, kak mokazano B W02013/079473, nmonumnentuabl
cTe0eBoro JoMeHa ObUTH HECTAOUJIBHBIMM M HE MPUHUMANIN MPABIWIbHYIO KOH(POPMALIHIO, YTO
JI0Ka3aHO OTCYTCTBMEM CBSI3bIBAHMS AHTHUTEJ, KOTOPbIE, KaK ObUIO MOKAa3aHO, CBSI3bIBAIOTCS C
KOHCEPBAaTHBHBIMH SIIUTONAMH B CT€ONIEBOH 00IacTH.

Bommakanti et al. (2010) onmcanun nonmunentua Ha ocHoBe HA2, copepskaimii
aMuHOKHUCIOTHBIE octaTku  330-501 (HA2), 7-amunokuciorHeiii juHkep (GSAGSAQG),
AMUHOKHCIIOTHbIE oOcTaTku 16-55 w3 HAI, 6-amunokucnorasiii nunkep GSAGSA ¢
nocnenyromumu ocrarkamu 290-321 w3 HA1, ¢ myrauusimu V297T, 1300E, Y302T u C305T B
HA1. B ocHOBe naHHOW pa3pabOTaHHOW CTPYKTYphI Jiexkana mocienoBarebHocTh HA H3
(A/Hong Kong/1968). IlonunenTtun obecrieunBai NMEPEKPECTHYIO 3AIMUTY TOJBKO OT IAPYroro
mTaMMa Bupyca rpumnmna B npenenax noatuna H3 (A/Phil/2/82), o He ot moarmma HI
(A/PR/8/34). B Gonee panneit cratbe Bommakanti et al. (2012) ObL1 OnmucCaH MOJMHUITENTHA
crebneBoro nomena Ha ocHoBe HA m3 HIN1 A/Puerto Rico/8/1934 (HIHAOHAG). B stom
noyunentiae ObUT TMOABEPTHYT NEICHHH SKBHUBAJICHT aAMHUHOKHUCJIOTHBIX OCTAaTKOB 48-288 wu
Opu TpomsBeneHbl mytauumu 1297T, V300T, I302N, C305S, F392D, F395T u L402D.
IMonunentuaer Ha ocHoBe kak H3, Tak u H1 skcnpeccuposanuce B E. coli, u, cienosarensHo, B
HUX OTCYTCTBOBAJIM TJIMKAHbI, KOTOPBIE SIBJSIFOTCS YAaCTBIO BCTPEYAIOIIMXCS B MPUpPOAE OENKoB
HA.

Coscem HemaBHo Lu et al. (2014) Takxke ommcaau pacTBOPUMBIEC IOJUIENTHABI

crebneBoro paomeHa, mnonyueHHole w3 HA HIN1 A/California/05/2009. B koHeuHOi



pa3paboTaHHON CTPYKType ObUIM MOABEPTHYTHI NENELUN aMHHOKUCIIOTHbIE OCTAaTKH OT 52 110
277 (nunepHas MOCIENOBATENbHOCTD TAK)XKE OTCYTCTBYET) M OBLIM BBEIEHBI ABE MyTalUUU B B-
nermo Oenka, T. e. F392D u L402D. Kpome toro, momunentun conepsxkan C-KOHIEBOH
TpuMepu3aunoHHbI 1omMeH (donnoH). Kpome Toro, ObutM BBeAEHBI J1Ba MEKMOHOMEPHBIX
aUCyNb(QUAHBIX MOCTHUKA - OJJUH B 30HE TPUMEPHOIO JOMeHa (OJIIOHA U OAMH B IOJIOKEHHIX
416 u 417 (1. e. G416C u F417C cornacHo nymepauuu H3). ITonunentun BeipaOaThiBAiICs B
Oeckierounoit cucreme Ha ocHoBe E. coli (M mosTOMy B HEM OTCYTCTBYIOT IJIMKaHBI, KOTOpbIE
SIBJIIFOTCS] YaCThIO BCTpEYANOIUXCsl B ipupoae OenkoB HA) u u3Bnekancs B A€HATYpPHPOBAHHOM
¢dopme, KOTOPYIO HEOOXOOUMO MONBEPTHYTH pedonauHry nepen npuMeneHueM. [lonBeprayThIi
pedonnuHry 6eok He MOT CBSI3bIBATh HEUTPATU3YIOLIEE aHTUTEJIO IMPOKOTO CIIEKTPa ASHCTBUS
(bnAb) CR6261, koTOpO€ CBS3BIBAETCS C KOHCEPBATHBHBIM KOH(OPMAIMOHHBIM 3THTOIOM
crebneBoro aomMeHa. HHKakMX HMMMYHOJOTHUECKHMX JAAHHBIX WJIM JaHHBIX O 3alIUTe IPH
KOHTPOJIbHOM 3apakKeHHUHU BHPYCOM I'PUIIIA HE ObUIO MPEICTABIICHO.

B npyroii crarbe Mallajosyula et al. (2014) Tak>xe ObuT ONHCaH MOJUNENTH CTEOIEBOTO
nomena HA Bupyca rpunma. B 3toli paspaboranHoit cTpykType Ha ocHoBe HA w3 HINI
A/Puerto  Rico/8/1934 npemeumu Obula mMOABEpPrHyTa HE TOJNBKO Ooyblmasi  4acTh
nocienosatenbHocTd HA1 (octatku 48-289, nymepauus H3), Ho Taxke 6onbmas yacts N- u C-
KOHIIEBBIX mocienoBarenbHocted HA2 (ocratku 323-369 u ot 443 10 KOHIIA COOTBETCTBEHHO).
[TonmunenTun copepskal TPUMEpPHU3ALMOHHBI noMeH (QongoH Ha C-KOHIE U Takxke
BbIpadaTeiBasics B E. coli, TO3TOMy B HEM OTCYTCTBYIOT TJIMKaHbI, BCTPEYAIOLINECS B IIPUPOJIE B
BupycHoM HA. Bputo mokasano, yro mosmmnentun cBszbiBaeT bnAb CR6261, F10 u FI6v3 u
3alUINAET MBIIIEH OT JIETAJIBbHOIO KOHTPOJBHOrO 3apaxxeHus Bupycom rpumma (1LD90 HINI
A/Puerto Rico/8/1934). DxBuBanenTHble nonunentuabl, nomydeHHele u3 HA HIN1 A/New
Caledonia/20/1999 u HINI1 A/California/04/2009, Taxxe Morim obecrneuynBaTbh HYaCTUYHYIO
samury. ITonunentun, nmomydenneni u3 H5SN1 A/Viet Nam/1203/2004, npenocTaBisul JIHIIb
OTpPaHUYEHHYIO 3aLUTY B JAHHON MOAETH KOHTPOJBHOTO 3apaxkeHus. boyee Toro, KOHTpOJIbHOE
3apa’keHUE B HCIIOJIb3YEMOH MOJENH SIBJISJIOCH JIETKUM MPH OTHOCUTENIbHO HHM3KOW BBOJUMOMN
noze (1-2 LD90).

Hakonen, Yassine et al. (2015) Taxke ommcanu pa3paboTKy CTaOMIM3HUPOBAHHOTO
nonunentuaa crediaesoro nomena HA, nmonydennoro u3 HA HIN1 A/New Caledonia/20/1999.
B s1oii paspaboranHoli cTpykrype Oosbinas yacTh nocienosarenbHoctd HA1 (ocratku 43-313,
Hymepauust H3) u nocnenosarensHoctd HA2 (ocratkm oT 504 no koHIa) OblIa MOABEPrHYTA
nenerun. Kpome Toro, pa3paboTaHHAs CTPYKTYpa COAEPIKUT ABE CTAOMIIM3HUPYIOIIHE MYyTaLUU
(K380M u E432L) B HA2 u sBnsieTcsi reHeTUUECKH CIUTON ¢ cyObenmanuei ¢epputnra H.
pylori ¢ co3maHWeM CaMOCOOMpAIOIIMXCS HAHOYACTHI, HAa KOTOPBIX MPEACTABIIEH
cTa0mm3npoBaHHbIi nonunentuy credsnesoro nomeHa HA. CtaOunmsupoBaHHBIA MONUNENITH
crebneBoro nomeHa HA, mo-BupuMoMmy, SIBISIETCS HEPACTBOPUMBIM U He (pyHKIMOHHUpYyeT Oe3
cnusianst ¢ cyopenununed gpepputnaa. Cnutelii nonunentun crebnesoit nomen HA-deppuruH,
cOOpaHHBII B BHA€ HAHOYACTHL, OBUI NPOTECTUPOBAH B MOAEIH KOHTPOJBHOIO 3apa’KeHHs

rerepocyorunudeckum Bupycom rpunma HSN1 2004 VN (25 x LDsp u 1000 x TCIDsp y mblmmeit



U XOPbKOB COOTBETCTBEHHO) M MOTI' 3aIlMINATh MbIIIEH OT rudeny, Torga Kak y XOpPBKOB
HaOJrolallach JIMIIb YacTH4HAs 3amuTa. HesicHO, HaCKONBbKO CHIJIbHBIA (hEPPUTHHOBBINA OTBET
Oyzner MHIyUMpOBaThCS y Joned, u kakoi 3¢¢exT Oyner MMeTb MECTO NMPHU MHOTOKPATHBIX
BBEICHUSX.

Takum oOpa3om, Bce ele CyuliecTByeT moTpeOHOCTh B Oe3omacHOW U 3¢ (eKTUBHOM
"YyHHBEpCAJIbHOW" BaKLWHE, KOTOpas CTUMYJUpPyeT (OPMHUPOBAHHE YCTOHYMBOIO OTBETA C
o0pa3oBaHMEM HEWTPAIM3YIOIIUX AHTUTEN IIHPOKOrO CIeKTpa JeHCTBUS M KOTOpas
o0ecrieynBaeT 3alUTy OT IMIMPOKOro Habopa CYLIECTBYIOIIMX W OyAYILIMX IITAMMOB BHpYCa
rpunma (Kak CE30HHOrO, TaK M NAaHAEMHYECKOr0), B YACTHOCTH, B BaKIMHE, KOTOpas
o0ecrieynBaeT 3aIlUTy OT OJHOTIO HMJIM HECKOJIbKUX IONTHIIOB BHUpyCa IpuIa A B Mpenenax
¢unorenernyeckor rpynmel 1 w/umu rpynmsl 2, ans 3GQPEKTHBHOrO NPEeAyNpekIeHHUs 1/ U
JIeUeHus rpummna.

KPATKOE OITMCAHUE

B HaCTOAIEM I/1306peTeHI/II/I NPpEACTABICHBI HOBBIC MMOJUNCOTUABI, IMOJIYYCHHBIC W3

remarnmrotiHuHAa (HA) Bupyca rpumma, mpu 5TOM MOJMIENTHIBI COAEPKAT CTeONeBO AOMeEH
HA Bupyca rpumnma u He comepkaT rIOOYIAPHYIO TOJIOBHYIO 00JIACTh U HA3BIBAIOTCS B JTAHHOM
JOKYMEHTE TMOJIMNEeNnTHAaMHu crebneBoro nomMeHa remarrmotuHnHa (HA) Bupyca rpumma.
[TonmunenTuasl HHAYIHPYIOT UMMYHHBIA 0TBeT HAa HA mpu BBeneHHHM CyOBEKTY, B YaCTHOCTH,
cyObekTy-yenoeky. Ilomumentuasl MO HACTOALIEMY  H300PETEHHIO  NPE3EHTUPYIOT
KOHCEPBAaTHUBHBIE SMUTOINBI MEMOPAaHHO-MPOKCUMABHOTO CTE0JIEBOro JoMeHa Moyiekyiasl HA
UMMYHHOH CHCT€ME B OTCYTCTBHE JOMMHAHTHBIX SITUTOIIOB, NMPUCYTCTBYIOIINUX B MEMOpaHHO-
IUCTAJbHOM T'OJIOBHOM A0MeHe. Takum o0pa3oM, 4acTh MEPBUYHON MOCIEA0BATENBHOCTH OeKa
HADO, 1. e. yacTb, COCTaBJISIIOINAs TOJOBHOI AOMEH, ObUla MOIBEPrHYTA JENELUH, a OCTaBIIAsCS
AMMHOKHCJIOTHAsI TIOCJIEIOBATENILHOCTh OblJIa 3aHOBO COEAMHEHa HETMOCPENCTBEHHO OO, B
HEKOTOPBIX BapUAHTAaX OCYIIECTBJIEHHUS, TIOCPEICTBOM BBEIEHUS KOPOTKOW I'MOKOW JIMHKEPHON
nocienoBaTeibHOCTH ("nuHKepa") Ui BOCCTAHOBJIEHHS HEMPEPBIBHOCTH aMHHOKHCJIOTHOM
uenu. [loJy4eHHYI0 aMHUHOKHCIOTHYIO MOCIENOBATEIbHOCTh Jajiee MOAU(PHULUPYIOT MyTeM
BBEACHUS Crenu(PUIecKux MOMU(HUKAINHA, KOTOpble CTAOMIU3UPYIOT HATHUBHYKO 3-MEPHYIO
CTPYKTYpY OCTaBIIEHCS YacTu MosteKysibl HA.

B mepBom acmekre Hacrosimee W300peTeHHEe OTHOCUTCS K MOJHIIENTHAAM CTeOJIEBOro
nomeHa remarrmotuHnHa (HA) Bupyca rpunma A rpymmsl 1, comepkamum nomensl HA1 u
HA2, npu 3TOM yKa3aHHbIE TOJHIIENTHIBI COAEPKAT AMUHOKHCIOTHYIO IMOCIENOBATEIbHOCTD,
KOTOpasi TMpPeNyCMaTPUBAET, IO CPAaBHEHHIO C AaMHUHOKHUCIOTHOW IOCIENOBATEIbHOCTHIO
nosHopa3MepHoro noyunentuna HA, conepxamero nomenst HA1 nu HA2:

(1) nenenuro rojioBHOM oOmactu B nomeHe HA 1,

(1) mommpukauuro TpUMepH3alMOHHONH oOjactu B nomeHe HA2, mpenmouTuTenbHO
monupukanmo B C-cripay,

(1) mo MeHplmel Mepe 2 IMCTEMHOBBIX OCTaTKa, oOpasyromux (CrocoOHbIX

2

00pa3oBbIBaTh) BHYTPUMOHOMEPHBIH TUCYIb(OUIHBIA MOCTHK;

(lv) mo wMeHbliell Mepe 2 LHCTEHMHOBBIX OCTaTKa, 0Opasyrouux (CrnocoOHBIX



00pa30BBIBATH) MEKMOHOMEPHBIH AUCYIb(PUIHBIA MOCTHK;

I71€ AMUHOKMCJIOTA, COOTBETCTBYIOIAS AMUHOKHUCIIOTE B MOJOKEHUU 392, MpeACTaBIseT
coboit P, R wmmu Y, mpemmoururensHo P wim R, M aMHUHOKHCIIOTa, COOTBETCTBYIOINAS
AMHHOKHUCJIOTE B MOJIOKeHNH 434, mpencrasisier cobolt Q, u rae HyMepauus aMUHOKHCIIOTHBIX
NOJIOXKEHUH OCHOBaHa Ha HyMepauuu H3, ucnoneszyemoii y Winter et al. (1981).

B ompeneneHHbIX BapHaHTaX OCYINECTBJICHUS HACTOsIIEe H300pETEHHE OTHOCHUTCS K
nojunentuaam crebnesoro nomeHa remarrimotuHuHa (HA) Bupyca rpunma A rpymmer 1,
comepxauum nomenbl HA1 u HA2, rne ykasanHble monunentuzbl creOieBoro nomena HA
coAep>KaT aMUHOKHUCJIOTHYIO MOCIEN0BATEIbHOCTD, KOTOPask MPeIyCMaTPUBAET, N0 CPABHEHUIO C
AMHHOKHUCJIOTHOM  TOCJENOBATENbHOCTBIO —MOJHOpasMepHoro mnosunentuaa HA  (HAO),
conepxatero nomensl HA1 u HA2:

(1) nmenmeuwro rojioBHOW oOmactu B jgomeHe HAIL, mpu 3TOM yKa3aHHAs IeNemus
OXBAaTbIBAECT IO MEHBIIECH Mepe aMUHOKHCIOTHYH MOCJIEAOBATEIbHOCTh OT AMUHOKHUCIOTHI,
COOTBETCTBYIOLIEH AMUHOKHUCJIOTE B MOJOKEHUH 53, N0 aMHHOKHUCIOTBI, COOTBETCTBYIOLIEH
AMHUHOKHUCIIOTE B TTOJI0keHnH 302, BKIIFOUUTENBHO,

(i) mMomudpuKaMio TPUMEPU3ALUOHHONW obnactu B aoMeHe HA2, mpeamodTuTensHO
MOMU(pUKAIMIO TpUMepU3aMOHHONH objmactm B C-cnmpanu, Tm0puU  3TOM  YKa3aHHAs
TPUMEpPHU3ALMOHHAsT  00JIaCTh  COJEPKUT  AMUHOKHCIIOTHYK)  IOCJIE€IOBATENIbHOCTh  OT
AMHMHOKHUCJIOTBI, COOTBETCTBYIOLIEH AMUHOKHUCJIOTE B NONOKEeHUH 405, 10 aMHUHOKHUCIIOTHL,
COOTBETCTBYIOLIEH AMUHOKHUCJIOTE B MOJIOKEHUH 419, BKIIFOUNTENBHO,

(1i1) UMCTEMH B aMUHOKHCJIOTHOM TOJIOKEHHH, COOTBETCTBYIOIIEM MoyiokeHnto 310, u
LUCTEHH B TMOJOXEHUH, COOTBETCTBYIOLIEM TMOJOXKEeHNIO 422, obpasyroomue (CrocoOHbIe
00pa30BbIBATh) BHYTPUMOHOMEPHBIHN TUCYIb(UIHBIH MOCTHK;

(iv) IMCTeMH B TOJIO)KEHHH, COOTBETCTBYIOIIEM MOJOKEHHIO 397, B KOMOWHALMU C
LIUCTEUHOM B MOJIOKEHUH, COOTBETCTBYIOLIEM MOJOKEeHUIO 405, MM LUCTEUH B MOJOKEHUH,
COOTBETCTBYIOIIEM TMOJIOKEHUIO 390, B KOMOHMHAIMM C L[MCTEHHOM B  TIOJOKEHUH,
COOTBETCTBYIOLIEM MNOJNOKeHU 408, Wi UUCTEeMH B TMOJOXEHUHM, COOTBETCTBYIOIIEM
MoJIOKEHHIO 399, B KOMOMHALIMK C IUCTEUHOM B TOJIoKeHHH 405,

I71e aMUHOKHUCJIOTa B TMOJIOXKEHUH, COOTBETCTBYIOIIEM TMOJOKEHUIO 392, mpeacTaBlisieT
coboit P, R wmm Y, mpenmourutenbHo P wnmm R, U roe aMHUHOKHCIOTa B TIOJIOMKEHUH,
COOTBETCTBYIOLIIEM TOJOXEHUI 434, mnpencrasiuser cobdoir Q; w rme Hymepanus
AMUHOKUCJIOTHBIX TIOJIOKEHUH OCHOBaHa Ha Hymepauuu H3, ucmone3yemoii y Winter et al.
(1981).

B cooTBeTcTBUM C HACTOSIIUM U300pPETEHHEM HEOKUIAHHO OBLIO MOKA3aHO, YTO HOBBIE
MOJIUTNIENTHIBI cTe0ieBoro nomMeHa HA Bupyca rpumnma mo HacTOSIEMY H300pETEHHI0 MOTYT
SKCTPECCUPOBATHCS] Ha BBICOKMX YPOBHSX, B IMOAABJISIONIEM OOJBIIUHCTBE CIYy4YaeB SIBISIFOTCS
TPUMEPHBIMU B  HAAOCAJOYHOM JKUIKOCTU KYJBTYPbl KJIETOK, HMMEIT MOBBIIIEHHYIO
TEeMITepaTypy IJIABJICHUS, YTO MPUBOAMT K OOJIbIIeH cTaOmiIbHOCTH. Kpome Toro, moiumentuast
crebneBoro nomena HA mo Hacrosimemy H300pPETEHHIO HMHTHUPYIOT CTeOJIeBOW IOMEH

nosHopasmepHoro HA  mocpenctBoM  CcTaOWIBHON Tpe3eHTaUMM dhuTona JUisi  bnAb,



cBsi3bIBaroIux credneBoii nomeH HA, takux kak CR9114 uw/unu CR6261.

B 1OmOMHUTENPHOM acrekTe B HACTOSINEM H300PETeHHM NPEACTABIEHbI MOJIEKYJIbI
HYKJIEMHOBOW KHUCJIOTBI, KOJUPYIOLIUE MOJUNeNnTUabl crednesoro nomMmeHa HA Bupyca rpunma.

B eme onHOM acriekTe B HACTOSIIIEM M300pETEHUU MPECTABIEHBI BEKTOPBI, B YACTHOCTH,
pPeKOMOMHAHTHbIE  aJEHOBHUPYCHBbIE  BEKTOPBI,  COAEpKAaIe  HYKJICWHOBbIE  KHCIOTHI,
KOIUPYIOIIKE MonunenTHas! credbiaeBoro nomena HA Bupyca rpunma.

B [OmMONHUTENbHOM acCIHeKTe B HACTOSALIEM H300PETEHHH IPENCTABICHBI CIIOCOOBI
WHIYKIMH IMMYHHOTO oTBeTa Ha HA BHpyca rpumnmna y cyObekTa, HY>KAALErocs B 3TOM, MpHU
5TOM CHOCOO BKJIIOHYAET BBEIEHHE CyObeKTy mosumnentuaa credieBoro nomena HA Bupyca
TPUINIA, MOJIEKYJIbI HYKJIEMHOBOH KHCJIOTHI W/HMJIM BEKTOpAa B COOTBETCTBHUU C HACTOSLINM
n300peTeHneM.

B npyrom acmekte B HAcCTOsALIEM H300pPETEHUH MPENCTaBJIEHBbI (hapMaleBTHUECKUE
KOMITO3UIIMH, COZAEpIKaIlne MOJUNenTua crebieBoro nomeHa HA Bupyca rpumnma, MOJIEKYITY
HYKJICHHOBOW KHUCIJIOTBI W/WJIM BEKTOP B COOTBETCTBHHM C HACTOSIIUM H300pETEHHEM W
(apMareBTHUECKH MPHEMIIEMbIII HOCUTEb.

B monoiHHUTENBHOM acrekTe B HACTOALIEM M300PETEHHH MPENCTaBICHbI MOJIHIIENTH B
crebneBoro nomena HA Bupyca rpumnma, MOJIEKYJbI HYKJIEHMHOBOW KHCIOTBI, KOAMPYIOLIHE
yKa3aHHbIE TOJHUIENnTHAbl crebneBoro pomeHa HA Bupyca rpumma, WHIH BEKTOPH,
cofiep Kalfe yKa3aHHbIE MOJIEKYJIbl HYKJIEHMHOBOW KHCIOTBHI, Ul NPUMEHEHUS B KauecTBe
JIEKapCTBEHHOTO Tpenapara, B YaCTHOCTH, MAJsl TNPHUMEHEHHs B Ka4deCTBE BAKIMHBI IS
NpeaynpexIeHUs] U/ UK JieueHusl 3a00JIeBaHUsl WM COCTOSIHUS, BBI3BAHHOIO IITAMMOM BHpYCa
rpunmna A u3 punaoreHeTHuecKou rpymnmel | n/nunm 2 u/unu mraMmMoM BUpyca rpumnmna B.

KPATKOE OTIMCAHUE 'PAPUYECKHUX MATEPHAJIOB

OUI. 1. A. Cxemaruueckoe NpPEACTABIEHHE NOJHUIENTHIOB [0 HACTOSLIEMY

u3obperennto. B. B pesynbrate ynanenusi rojosHoi obnactu HA o0pa3yroTcst MOJHIENTHIIbI
cte01eBOro JoMeHa o Hacrosuemy uzoodperenuro (munu-HA). C. TpexmepHoe npeacTaBieHue
TIOJIMTIENTHIA HA OCHOBE CTEOJIEBOrO IOMEHa 10 HACTOSIIEMY H300PETEHHIO.

OUI. 2. Cxematudeckoe Hu300pakeHHe HWCXOMHOH KOHCTpyKmuMu 5367 Ha OCHOBE
A/Brisbane.

OUI". 3. Cxemarudeckoe u300pakeHHe HWCXOMHOH KOHCTpyKmuMH 5369 Ha OCHOBE
A/Brisbane.

OUI". 4 Cxemaruueckoe HM300pa’keHHE BapUAHTAa OCYIIECTBJCHUS TMOJHIENTHOA TIO
HACTOSIIEMY M300PETEHHI0, B KOTOPOM MOKa3aHbI HOBAsI MyTALlsl aMUHOKHUCIIOTHI B TTOJIOKEHUH
392 B B-netne no tuny 3amensl Ha P wnu R, MyTanus aMHMHOKHUCIOTHI B nosoxeHuu 434 no
TUNy 3amMeHbl Ha Q W MyTauus B MOJOXeHUMH 442 mo Tumy 3ameHbl HAa A U KOTOpbIH
JOTIOJTHUTEJIBHO COJEPKUT MyTaLMI0 aMUHOKHUCIIOTHI B IoJioskeHuu 404 no tumy 3ameHsl Ha Q.

OUI'. 5. YpOBHU SKCIPECCUH U COAEPKAHUE TPUMEPOB IJIsI HEKOTOPBIX MOJIUNENTHAOB
o

HacTOsIeMy U300peTeHni0 (CepbiM I[BETOM) UM HCXOAHBIX pPa3paloTOK (depHBIM

1[BETOM). A - YpOBHH 3Kcnpeccuu Oenka, onpenenensble ¢ nomonbo OCTET (CR9114); B u C -



coziepKaHue TPUMEpOB, omperneneHHoe ¢ momoupio AlphalISA (3HaueHus BbIpaskeHbBl B %
otHocuTenbHO nomunentuaa UFV160656, xoropeiii npunsar 3a 100%; 3HaueHue i
nonunentuna 5367 SBISETCS OLEHKOW HAa OCHOBE BECTEPH-OJIOTTHHra). JKCIEPUMEHT
BBINOJIHSIM HECKOJIbKO Pa3, U 3TU JAHHBIE SBJSIIOTCS WIUTFOCTPATHBHBIMM I HAOJIOIaE€MbIX
3HayeHui. CTaOMIM3HPYIOIIKE My TallK TIOKA3aHbI Ha JIEBBIX AHENSX.

@UI". 6. OOvenuHeHHBIE (PAKLUK, STIOUPOBaHHbIE B Xoae ad(uHHOI Xpomarorpadum,
pasneneHHble ¢ MOMOINBIO HKCKIIIO3MOHHON Xpomarorpaduy; yKa3aHbl arperartbl, TPUMEpPbI U
MoHoMepb! (maHenu A u B). Ananu3 meronom SEC-MALS obbvennneHHOH (pakiuy TpuMepos
yKa3bIBa€T HA TO, YTO MOJHMIIENTH] MO HACTOSLIEMY HU300PETEHUIO SIBJIETCS OYEHb YHUCTBHIM U
OJTHOPOAHBIM TIO MOJIsipHOU Macce (maHenb C).

@UTI". 7. SEC-nipodmiu TPUMEPHOTO MOJMIENTHAA CTE0IEBOr0 JOMEHA IO HACTOSILIEMY
u3zobperennto u Fab-¢pparmentoB. Ha coBmermeHHOM rpaduke IMOKa3aHbl XPOMAaTOrPaMMbl
nonunentunaa (4epHpiM 1BeToM), Fab-(dparmenrta (mynkrupom) u odpasia, comepkamero ux oda
(ceppim 1BeroMm). [lpencraBneHsl pe3ynbraThl it nojunentuaa 160656, TlepekpoiBaromuecs
NUKJ Ha TaHEeTH A yKas3blBaIOT Ha TO, 4To Fab, mcrmonb3yeMblil B Ka4ecTBE OTPHLATEIHLHOTO
KOHTPOJIs, HE CBS3bIBAETCS] C IMOJMIENTUAOM, TOIJa KakK TIOJUIENTUAbL, IPeIBaAPUTENBHO
uHKyOupoBanHble ¢ Fab6261 (nmanens B) u Fab9114 (nmanens C), 1€MOHCTPUPYIOT CIBHT TTHKA
(yMeHbIIEHHEe BPEMEHH YAEp KHBAaHUWS), YKa3blBalOIIUN Ha oOpa3oBaHHE KOMIUIEKca (OAHH
TpuMep, CBsi3aHHBIN Tpemst Fab-¢pparmenramn).

OUI". 8. Cxemarmueckoe MpeAcTaBlieHue yaaneHus rojosHoro nomeHa HA (HAT). B
UCXOIHOHN pa3paboTaHHON CTPYKType rOJIOBHOM HOMEH yIajsiioT, U a8a konua HA1 coenunsitor
uckyccrBeHHbIM "nmuHKepoM GGGG" (neBas nanens). B monmumentupax Mo HacTosIIEMY
N300pETEHNIO KOHLIbI COEANHSIOT HEMOCPEACTBEHHO (aJIbTEPHATUBHOE IMOJIOKEHHE Pa3pe3aHusi)
WIM C TOMOIIBIO TOMOJIOTHYHON JIMHKEPHON IOCIENOBATENbHOCTH, MPOUCXOIAINEH U3
rOJIOBHOTO IOMEHA.

OUI". 9. YpOBHHM SKCNPECCUM, CBSI3BIBAHUE AHTUTE] U COJEP)KAHUE TPUMEPOB IS
NOJIUMENTHIOB MO HACTOSIIEMY H300peTeHHIo, onpeneneHHble ¢ nomompio AlphalISA. A -
ypoBHH 3kcnpeccuu, B - csaspiBanue CR9114 u C - conepxanmne Tpumepos. PaspaboranHbie
CTPYKTYPBI, COAEpIKALINE aTbTEPHATHBHBIE Pa3pe3bl, MOKa3aHbl CEPBIM LIBETOM (JIeBasi MaHEIb),
pa3paboTaHHbIE CTPYKTYPBI, COAEpIKAIHE ATbTEPHATUBHBIC JIMHKEPHI, TOKa3aHbl CBETIIO-CEPhIM
BeTOM. Bce maHHbIe HOPMaJIN30BaHBI OTHOCHTENIBHO 3TAJOHHOH pa3pabOTaHHON CTPYKTYpPHI
UFV160360 (4epHBIM LIBETOM).

OUI'. 10. YpoBHH B3KCOPECCHH M TPUMEPHU3ALHs MOJUIENTUAOB IO HACTOSALIEMY
n3o0perennto. YpoBHu skcnpeccun ompenemsii ¢ nomompo OCTET (mawens A), a
comepskaHue TpuMmepoB - ¢ momouibio AlphalISA (manens B). JlaHHble HOpPMaJIM30BaHBI
OTHOCHUTEJNBHO 3TasioHHOro nojunentuga UFV150850.

OUI'. 11. Hopmanu3oBaHHBIE YPOBHH 3KCIOPECCUH, COAEPKAHUE TPUMEPOB U
ces3biBanne CRO9114. OOpa3upl HAagOCATOYHOW KHIKOCTH KYJIBTYPbl AHAIM3UPOBAIH C
nomotnpio AlphalISA. Oranonnas kouctpykuuss UFV160097 comepxxur GCN4-nonoOHbIH

FeHTaI[Hblfl IMOBTOP HW TIOKA3daHAa 4YCEPHBIM LBE€TOM, TOrJa KaK MNOJJHUIICITUI, conepxcamm‘/i



anbTepHATUBHBIN IeNTagHbIi MOBTOP, MOKA3aH CepbiM LBETOM. YpoBHHU cBs3biBaHus CR9114
HOPMAJIM30BAJIH 10 ONPEAEICHHOMY YPOBHIO SKCIIPECCUH.

OUI'. 12. DOxcmpeccuss U CBs3bIBAHME AaHTUTEN C BapUaHTAMHM MOJUIENTHIOB C
anbTepHaTUBHBIME C-KOHLIEBBIMH yCEUEHHSIMH. A - BeCTepH-OJOT C HCHOJb30BAHUEM
OJTHOJIOMEHHOTr0 aHTurena, cnenuduanoro k HA. IToutn Bce 0OpasLibl IEMOHCTPUPYIOT YETKYIO
HOJIOCY HAa BBICOTE, COOTBETCTBYIOLIEH TpUMEpaM, KOTOpas aHaJOrndHa OOOMM 3TaJOHHBIM
nojunentunam (UFV5367 u UFV5369). B - cBs3bpiBaHUE MOJMIENTHIOB C HEHTPATH3YIOLIIM
aHTuTenoMm mupokoro crnekrpa nedcrsusi CRO114, onpenenennoe ¢ momoupto OCTET, raoe
MOKa3aHbl OTHOCUTENbHbIE 3HaueHus K,, NOJUNENnTHIOB IO CPAaBHEHUIO C 3TaJOHHBIMU
paspaboranubivu cTpykrypamu UFV5367 u UFV5369.

OUI'. 13. HopManu3oBaHHbIE YPOBEHb OKCIPECCUH, COAEPKAHUE TPUMEPOB U
cesspiBanne CRO9114. OOpasmpl HAZOCATOYHOW SKUIKOCTH KYJBTYPbl AHAIM3UPOBATH C
nomotneto AlphalISA. Oranonnas konctpykumus UFV160090 rmokasaHa Ye€pHBIM [IBETOM, TOTAA
KaK T[OJMIENTH I, COJAep>Kalluil BBEJEHHblE LHUCTEHHOBBbIE OCTATKU B aJbTEPHATHBHBIX
MOJIO’KEHUSIX, MOKa3aH cepbiM 1BeToM. CozmeprkaHue TpUMepoB U ypoBHHU cBssbiBaHust CR9114
HOPMAJIU30BAJIH, UCXOJIS U3 ONPEAEICHHOIO YPOBHS SKCIIPECCUH.

@UI'. 14. Hymepanuss amMuHOKHCIOTHBIX nojoxkeHuit B H1 A/California/07/09 u B
UFV160664 cornacuo nymepaunu H3 u3 Winter et al. (1981).

@UI'. 15. Turpsl anturena, cnenuduuHoro k FLL HA H1 A/Brisbane/59/07, mocne
UMMYHH3AIMH MBILIeH MOJHUIENTHIAMH 10 HACTOsmeMy n3o0pereHuto. [IyHKTHpHON nHMHUEH
ykazadH LLOQ (HwxHMH mpenen KOJUYECTBEHHOTO ONpENEeNeHHUs), TOPU3OHTAIbHAS JIMHHUS B
KaX101 rpymme o003HayaeT MeJUaHHOe 3HaYeHNe B TPYIIIIE.

OUI". 16. BepxHss na”enb: A0Js BbDKUBLINX HA NPOTSDKEHUU NMEPHOAA MOCIEAYIOLEro
HaOIOIEHUsT  TOCJie  KOHTpOJbHOro  3apakeHuss HIN1  A/Brisbane/59/07  wblmeid,
UMMYHU3UPOBAHHBIX TOJIUIENTHAAMHA [0 HACTOsIeMy u300peTeHnto. HIDKHSS maHensb:
OTHOCUTEJIbHAsI Macca Teja Ha MPOTSHKEHUH MepHoAa IMOCHSNyIOIEero HaOMOAeHHs Mocie
KOHTpoJbHOrO  3apaxkenus HINI1  A/Brisbane/59/07  wblmeil, HMMMYHU3MPOBAHHBIX
NOJIUMENTHIAAMH [0 HACTOsALIeMy H300peTeHnto. M3MeHeHHe OTHOCHUTENbHOW MacChl Teja
BbIpaxkaii oTHocUTenbHO HA 0. COBOKYNHYIO MOTEPI0 MacChl Tejla Ha MPOTSHKEHUM MEepUoAaa
NOCJIEAYIOUIEr0 HAaOMIOEHUsT OMpenessuid MyTeM pacdera romanu mon kpusoi (AUC).
[Mnanku morpemHocTel 0003Ha4aT 95% MOBEpUTETHHBIA HHTEPBAL.

OUI'. 17. BepxHsas na”enb: N0Js BbDKUBLIMX HA MPOTSDKEHUM MEPHOAA MOCIEAYIOIIErO
HaOmoneHust mocyie  KOHTpojibHOro 3apaxkeHuss HIN1  A/Puerto Rico/8/34  wmbimeid,
UMMYHH3UPOBAHHBIX TOJIMNENTHAAMH TI0 HAcTosAleMy u3o0pereHuro. HkHAsS maHenb:
OTHOCHTEJIbHAsI Macca Teja Ha MPOTSHKEHWH INEepPHOAa IMOCIEAYIOIEro HaOMIOJEHHUs IMOCie
KoHTpodbpHOro 3apaxeHuss HIN1  A/Puerto Rico/8/34 wmbimel, HMMMYHH3UPOBAHHBIX
NOJIUMENTHAAMH [0 HACTOALIeMy H300peTeHHto. l3MeHeHHe OTHOCHTENBbHOM Macchl Tena
BbIpaxkanu OoTHOcUTENbHO HA 0. COBOKYNHYIO MOTEPI0 MacChl Tejla Ha MPOTSHKEHUM NEpUOAa
NOCJIEAYIOLIEro HaOMIOEHUsT ONpenessuil MmyTeM pacdera romanu nox kpusod (AUC).

[Tnanku morpewmHocTel 0003Ha4aT 95% MOBepUTETHHBINA HHTEPBAL.
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@UI'. 18. Turpsl antutena, cnenuduunoro k FLL HA H1 A/California/07/09, mocne
UMMYHH3alMM XOPHbKOB TMOJHIENTHIAMH [0 HacTosmeMy wu3oOpereHnto. CTaTHCTHUECKOE
CpaBHEHME pa3IM4YHBIX 03 MOJMIIENTHAA MO Hacrosimemy uzodperenuto u SOC ¢ rpynmnoi,
NOJIy4aBLIEH TOJNBKO aJbIOBAHT, C Ucnojb3oBaHueM ANOVA s 1IeH3ypUpPOBAaHHBIX JAaHHBIX C
arlOCTepUOPHBIM  t-KpUTEpUEeM, HauuHas C HauOoyee BBICOKOM JO03bl, U C IIONPABKOMH
boudeppoHn nnst MHOXKECTBEHHbIX cpaBHeHuUil. IlyHkTupHbiMH JuHMAMH ykaszaHel ULLOQ
(BepxHmMIi penen KonuuecTBeHHOro onpexaenenus) 1 LLOQ. I'opusoHTanpHas TUHUS B KXKIOH
rpyrmmne o003Ha4YaeT MeAUaHHOE 3HAYCHUE B TPYIIIe.

@®UI'. 19. Turpsl anTuTena, cnerupuynoro k crebnesomy nomeny FL HA HI
A/California/07/09, mocne UMMyHHU3aLUUH XOPHKOB TOJUIENTHAAMH IO HACTOSLIEMY
n3o0pereHni0. CTaTUCTUYECKOE CPABHEHHE PA3JIMYHBIX J03 TOJUIIENTHAA 0 HACTOSLIEMY
uszobperennro u SOC ¢ rpynmoi, monydasineil TOJIbKO aabIOBAHT, ¢ UcHoib3oBaHueM ANOVA
IUTSL IEH3YPUPOBAHHBIX JTAHHBIX C allOCTEPUOPHBIM t-KPUTEPHEM, HAUHHAS ¢ HanOOJee BhICOKOH
I03bI, U ¢ TIonpaBkoi boHbeppoHU st MHOKECTBEHHBIX CpaBHEHUH. | OpU30OHTaNbHAS JIMHUS B
KaX10H rpyrmie o003Ha4aeT MEJUaHHOE 3HAYSHHUE B TPYIIIIE.

OUI'. 20. Turpel BUPYCHOM HArpy3Ku B JIETKUX B KOHIE NEPUOAA MOCIEAYIOLIEro
HaOmoneHust (AeHp 4 TOCie KOHTPOJIbHOTO 3apayKeHMs1) IOCie HWMMYHH3ALUH XOPHKOB
NOJIMMENTHIAMH 110 HACTOSALIEMY H300PETEHHIO C IMOCIEAYIOIIUM KOHTPOJBHBIM 3apakKeHUEM
HIN1 A/NL/602/09. T'opu3oHTanbHasi JIUHUS B KaxXIOH Tpyrme oOO3HA4YaeT MeIHaHHOE
3HaYeHHE B TPYIIE, HE3aKPALIEHHbIE CHMBOJIBI 0003HAYarOT 0Opas3iibl HA IpeeNie BBIIBICHUS
(LOD).

OUI'. 21 BbppkuBaHME Ha MNOPOTSHKEHUM S-AHEBHOTO IMEPHUOAA  IMOCIEAYHOLIErO
HaOMIOZCHUS] Y XOPbKOB, UIMMYHH3HPOBAHHBIX MOJUIENTHAAMU 10 HACTOSIIEMY M300pETeHHIO,
FL HA HS5 (monoXutenpHbli KOHTPOJIb KOHTPOJBHOTO 3apPaK€HHs])) U TOJBKO aJbIOBAHTOM
(oTpuLATENBHBIA KOHTPOJIb KOHTPOJIBHOTO 3apakKeHMs), € TOCIENYIOIUM KOHTPOJIbHBIM
sapaxkenueM H5N1 A/Indonesia/05/05.

@UTI". 22. CosokynHasi (AUC) motepst MacChl Tejla y OTAEIbHBIX JKUBOTHBIX, TIOJYYECHHAs
B pe3yJibTaTe IOCJIENOBATENbHbBIX €XXEIHEBHbIX H3MEPEHHI Macchl Tela Ha MPOTSIKEHUU
nepuona nocienyromero Habmonaerus (qHU 0-5), OTHOCHUTENBPHO Macchl Teja B AeHb O mocne
UMMYHH3AIMH XOPbKOB TMOJIUMENTHAAMH [0 HACTOSIIIEMY HM300PETEHHUI0 C TOCIEAYIOLINM
KOHTpOJbHBIM 3apaxkeHueM HSN1 A/Indonesia/05/05. ['opu3oHTanbHas JIUHUS B K&KIOH TPyIIe
o003HauaeT MeTuaHHOE 3HAYEHHE B TPYIIIIE.

OUI'. 23. Turpsl BUPYCHOM HATPY3KH B JIETKUX B JI€Hb CMEPTH WJIM B KOHIE NEPUOAA
nocJenyoLero HabmoAeHUs (JeHb 5 MOocie KOHTPOJBHOTO 3apakKeHHs) MOCie WMMYHHU3ALUH
XOPBKOB TMOJUIENTHAAMH [0 HACTOSIIEMY HM300PETEHHIO C MOCIENYIOIUM KOHTPOJIBHBIM
3apaxxenneM HS5N1 A/Indonesia/05/05. T'opu3oHTanbHas JTUHHUA B KaXIOH rpymnme o0O3Havaer
MeIMaHHOe 3HA4YeHHE B TPYINIE, HEe3aKpalleHHbIe CUMBOJBI 0003HA4a0T 0Opa3Lbl HA Mpenene
BoisiBiieHus1 (LOD).

@UI". 24. CookynHas (AUC) BupycHast Harpy3Kka B ropJie, oJy4eHHas 10 pe3yJjbTatam

NOCJICAOBATCIIBHOIO €KCAHCBHOIO B3ATHUSA MA3KOB H3 3€Ba Ha IMPOTSHDKCHHUU IEpHUOAa
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nocienyromero Habmonenuss (nHU 0-5), OTHOCHTENBHO Macchl Tena B AeHb 0 mocne
UMMYHH3AIMH XOPbKOB IMOJUMENTHAAMH I10 HACTOSIIEMY M300PETEHHI0 C MOCIEAYIOLINM
KOHTpOJbHBIM 3apaxkeHueM H5N1 A/Indonesia/05/05. I'opusoHTanbHas TUHUS B K&KIAOH TPpyIe
o003HauaeT MeUaHHOE 3HaUEHHE B IPYIIIIE.

@UI'. 25. Turpsl anturena, cnenuduunoro k FL HA H1 A/California/07/09, mocne
UMMYHH3AIMH MBILIeH MOJHUIEeNTHIAMH M0 HACTOsIeMYy H300peTeHuto. [IyHKTHpPHON JHHUEH
ykazan LLOQ (HwKHUI npenen KOJMYECTBEHHOTO ONpPENeNIeHMs), He3aKpaIleHHbIE CHMBOJIbI
npeactasisitor obpasubl Ha LLOQ, ropu3oHTanbHas JUHHUA B KaKIOW rpymme oOO03HavaeT
MeJMaHHOE 3HaU€HUe B TPYIIIe.

@UI'. 26. Turpsl anTuTena, cnermduuHoro k crebnesomy nomeny FL HA HI
A/California/07/09, mnocne WMMYHH3aLMH MbIIIEH MOJUNENTHAAMH IO  HACTOSLIEMY
nuzobperennto. IlyHkrupHoit ymuueit ykazan LLOQ (HWKHUH Tmpenen KOJHYECTBEHHOTO
OTIpeNeNeHNs]), He3aKPaIIeHHbIE CUMBOJIBI MPencTaBysitoT oOpasusl Ha LLOQ, ropusoHTanpHast
JMHUS B KQXKIOH rpymnmne 0003Ha4aeT MEIMaHHOE 3HAYCHUE B IPYTIIE.

@UI'.  27. T-knerkw, BolpabarbBatomue I[FN-y, Ha MWUIMOH CIUIEHOLMTOB
UMMYHH3UPOBAHHBIX MBILIEH MOCe CTUMYJSIINY in vitro nentugamMu UFV160664. ITyHkTHPHOI
muanedt ykazan LLOQ (HwxHMH Tpenen KOJIWYECTBEHHOTO OIpPENeNeHUs), He3aKpalleHHbIe
CHUMBOJIBI TIpencTaBisiioT obpasubl Ha LLOQ, ropusoHTanbHas JHHUAS B KKIOW TPYIIIE
o003HauaeT MeMaHHOE 3HAYEHHE B TPYIIIIE.

OUI'. 28. TlomyueHne XapakTepUCTHK In Vitro oOpa3LoOB HAAOCAJOUYHOW >KUIKOCTH
kynpTypsl ExpiCHO ¢ skcnpeccHpOBaHHBIMH TPUMEPHBIMU TOJUIIENTHIAMH CTE0JIEBOTO
ZIOMeHa, TOJIyY€HHBIMH W3 PA3IMYHBIX IITAMMOB BHpyCa I'pUMNA TPynmnel 1, B KOTOpble ObLIN
nepeHeceHsl MyTauuu KoHCTpykuuu UFV160664.

A - ypoBHH 3kcmpeccun OenkoB, onpenenennble ¢ nomombo OCTET (¢ anTutenom k
His2); B - SEC-npoduin, rne muky, COOTBETCTBYIOLIME TPUMEpaM M MOHOMEpaM, YKa3aHbI
coorBercTBeHHO Kak "T" u "M"; C - xpuBble cBssbiBanus nojunentuaoB ¢ mAb CR9114 wu
MD3606, ompenenennbie ¢ mnomoibio AlphalLISA. Myrtauuu TpUMEPHOrO TMOJUMENTHIA
cTeONieBOro JOMeHa MO HacTtosimeMy wu3obOperennto u3 mrtamma A/California/07/09 moryt
NEPEHOCUTBCSI B JPYTHe€ OCTOBBI U3 Tpymmbl 1; skcrpeccupyercs TpumepHbli MuHu-HA, u
HaOmonaercs cesizpiBaHue aHturena CR9114 u mymprunomennoro MD3606, cnenuuyHbX K
cTe0IeBOMY IOMEHY.

OIMPEJAEJIEHWA

Huxe AaHbl ONPEACIICHUSA TCPMUHOB, UCITOJIB3YEMbBIX B HACTOALLIEM I/1306peTeHI/II/I.

AMUHOKHCIIOTa B COOTBETCTBUU C HACTOSALINM H300pETEHHEM MOXKET IPENCTaBIISATH
coboli o0y M3 IBaJLATH BCTPEYAOIIUXCSA B mpupoxae (WM "CTaHTApTHBIX') aMHHOKHCIIOT
WIN UX BApUAHTOB, TaKUX Kak, Harmpumep, D-mponun (D-3HaHTHOMED NMpPOJIHMHA), WIN JHOOBIE
BAapUAHTBI, KOTOpPblE HE OOHAPYXXHMBAIOTCA B MNPHUPONE B OeNkax, Takue Kak, Harmpumep,
HopusieliiH. CTaHnapTHbIE aMUHOKHCIIOTHI MOYKHO Pa3[elINTh Ha HECKOJIbKO TPYIII, UCXOII U3
UX CBOHCTB. BakHBIMH (pakTOpamMu SIBJISIOTCS 3apsil, TMAPOPUIBHOCT WM TUAPOGOOHOCTS,

pasmep U QYyHKIIMOHAIbHBIE TPYIIIBL. DTH CBOICTBA SBISIOTCS BaXKHBIMH JUJISI CTPYKTYPhI OETIKOB
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U OeJok-0eNKOBBIX B3aWMOAEHCTBHI. HekoTopble aMHUHOKHCIOTHI O0Jamar0T OCOOBIMH
CBOWCTBaMHM, KakK, HampuMep, LUCTEHH, KOTOPbIi MOKET OOpa30oBBIBaTh KOBAJIEHTHbIE
aucynbguaHble CBA3M (MU AUCYIb(UAHBIE MOCTUKH) C IAPYTMMH LHUCTEMHOBBIMU OCTATKaAMHU,
NPOJIMH, KOTOPBIM 00pa3yeT LMKJ C MOJUNENTUAHBIM OCTOBOM, U IUIMIUH, KOTOPBIN SBISAETCA
Oonee ruOkuM, 4eM Ipyrue aMUHOKUCIOTHL B Tabmuie 12 moka3aHbl COKpAIEHUs H CBOWCTBA
CTaHIAPTHBIX AMUHOKHUCIIOT.

ITonararoT, 4TO MOCiIe TepMUHA "BKJIIOUEHHBIN" WK "BKIIOYAOLINN", HCHIOIB3YyEMOTrO B
JaHHOM JIOKYMEHTE, TOJIKHBI CJIeIOBaTh CyioBa "0e3 orpaHuveHus".

Hcnonp3yeMblii B JAaHHOM JOKyMEeHTe TepMUH "HH(peKUuus" O3Ha4aeT WHBA3HIO,
Pa3MHOXKEHUE W/WIM HAJTM4Yhe BUPYCa B KJIETKE WM B OpraHu3Me cyObekta. B ogHOM BapuaHTe
OCYIIECTBIIEHHUsI MH(EKLHUsI MPEncTaByisieT coOoi "akTMBHYIO"' HMH(EKIHIO, T. €. TaKywo, Npu
KOTOpOH BHPYC pEIUTMLUPYETCS B KIJIETKE MM B opraHudMe cyOwbekta. Takas wuHbpexuus
XapaKTePU3yeTCsl PaclpoOCTPaHEHHEM BUPyCa B APYTHE KJIETKH, TKAHH W/WJIH OPTaHbl U3 KIETOK,
TKaHell W/WIM OpPraHoB, W3HAYaJIbHO HH(PULUMPOBAHHBIX BUpycoM. MH(peKums Takke MOXET
NPEACTABIATh COOOW JIATEHTHYIO HWH(QEKIUIo, T. €. TaKyl, IpH KOTOPOH BHPYC HE
pernupyercs. B ompeneneHHBIX BapHaHTaX OCYILIECTBICHUS WHQEKLUS OTHOCUTCS K
MAaTOJIOTUYECKOMY COCTOSIHUIO, OOYCJIOBJIEHHOMY HAJMYHEM BHPYCa B KJIETKE WM B OpPTraHU3Me
cyObeKTa MJIM MHBAa3HeH BUPYyCa B KJIETKY HJIM B OPTaHU3M CYOBEKTa.

Bupycel rpunmna oObvHO KnaccupuUUpyOT Ha TUMBI BUpyca rpumma:; poasl A, B u C.
Tepmun "moatunm BuHpyca rpummna’, HCMIONb3YEMbIi B JaHHOM JOKYMEHTE, OTHOCHUTCA K
BapUaHTaM BHpyca rpunmna A, KOTOpbIE XapaKTepU3yIOTCd KOMOMHALMSAMH TOBEPXHOCTHBIX
oenkoB Bupyca remarrmorunnHa (H) u Heiipamunuaaser (N). B cooTBeTcTBHM ¢ HACTOSALINM
n300peTeHreM MOATHUIIBI BUPYCa IPUINIAa MOTYT OBITh Ha3BaHbI IO X HOMepY H, kak, Hanmpumep,
"Bupyc rpumnma, copepxkamuii HA nmogruna H3", "Bupyc rpunmna nmoaruma H3" umm "Bupyc
rpurmmna H3", unn no xomOunanmn Homepa H m Homepa N, kak, Hampumep, "moarun H3N2
Bupyca rpumnmna" unu "H3N2". Tepmun "moarum" BKJIIOYAaeT, B YaCTHOCTH, BCE€ OTHAENbHBIE
"mramMMbl" B mpenenax KaxKIOro MOATHIA, KOTOpbIe, KaK MPaBUJIO, 0OPa3yIOTCs B pPe3ysbTaTe
MyTalliii ¥ JEMOHCTPUPYIOT PAa3JIMYHbIC TNMATOr€HHbIE MPOQUIN, B TOM YHCJIE TPUPOIHBIC
U30JIATHL, & TAKXKE UCKYCCTBEHHBIE MYTAHTHI MJIM PEACCOPTAHThI U T. M. Takue ImTaMMBbl TaKXkKe
MOJKHO Ha3bIBaTh Pa3IMYHBIMU "H3onaTamu" noaruna supyca. COOTBETCTBEHHO, UCIIONIb3yEMbIe
B JIaHHOM JIOKyMEHT€ TepMHUHBbI "mTaMMbl" ¥ "H30JATBI" MOXKHO  HCIOJb30BaTh
B3anMo3aMeHsieMo. CylecTByrolass HOMEHKJIATypa LITAMMOB WM M30JSITOB BHUpycCa TpUINa
yelioBeka BKJOYaeT Tum (pon) Bupyca, T. €. A, B mimu C, reorpadudeckoe MecTo MepBOro
BBIJEJICHUS, HOMEP LITaMMa MU TOJ BBbIIEJNEHHUs, OOBIMHO ¢ onmucaHueM aHTureHoB HA m NA,
NPUBEACHHbIM B CKoOkax, Hampumep, A/Moscow/10/00 (H3N2). IIltammbl, OTJIWYHBIE OT
YeJOBEYEeCKUX, TAaK)K€ BKJIIOYAIOT B CBOIKO HOMEHKJATypy XO35iMHA, U3 KOTOPOTrO OHH
IIPOUCXOZSIT.

ITonTumne! BHpyca rpurmna A MOXHO JOIOJHUTEIBHO KJIACCH(PHUUUPOBATH C YYETOM HX
¢dunoreHernueckoil rpynmbl. OUIOreHETUYECKUI aHAIU3 TIPOAEMOHCTPUPOBAI MOAPA3ACIICHUE

reMarrIlOTUHUHOB Ha IB€ OCHOBHBIE IPyNIbl: momMuMo npouux, noarunst HI, H2, HS u HY B
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¢unorenernueckoii rpymnme 1 (Bupycel rpunma "rpymmnsl 1"), u, moMmuMo npouunx, noarumnsl H3,
H4, H7 u H10 B ¢punorenernyeckoii rpymrme 2 (BUPyChl Tpunmna "rpymmsi 2").

Hcnonp3yeMblii B JaHHOM JOKYMEHTE TEPMHH "3a00yeBaHHE, BBI3BIBAEMOE BHUPYCOM
rpunmna" win "rpunmn” OTHOCHUTCS K MAaTOJIOTHYECKOMY COCTOSIHUIO, OOYCJIOBJIEHHOMY HaJHMYUEM
BUpYyCa TpUIIa, HarpuMep, Bupyca rpunna A wiu B, y cyOwexra. Mcnonb3yemble B JaHHOM
JIOKyMeHTe TepMHHbI "3aboneBaHue" U "HapyuieHue" HCHOJB3YIOTCS B3auMoO3aMeHsiemMo. B
KOHKPETHBIX BapMaHTax OCYLIECTBJEHUs J[AaHHBIH TEPMHUH OTHOCHUTCS K PpECIHUPATOPHON
00J1e3HH, BBI3bIBAEMOI MHPUIIUPOBAHUEM CYOBEKTa BUPYCOM I'PHUIITIA.

Hcnonb3yeMblil B JaHHOM JAOKYMEHTE TePMHUH "HYKJEHMHOBas KUCJIOTA" Wiu "MojeKysa
HYKJIEMHOBOM KHCIIOThI" TipenHa3HadeH 1Js BrrodeHus monekyn JIHK (manpumep, k/IHK wiu
renomuoii JIHK) u monekyn PHK (manpumep, MPHK), a Takxe ananoroB JIHK u PHK,
MOJIYYEHHBIX C HUCIMOJB30BAHUEM AHAJIOTOB HYKJEOTHAOB. Hyk/eMHOBas KHCIOTAa MOXKET OBITH
ONHOHHUTEBOW WMJHM JBYXHUTEBOW. MOJIEKyJNbI HYKJIEHHOBOW KHCJIOTBI MOTYT  OBITb
MOIU(HUIMPOBAHBI XUMHYECKUM WM OHOXMMHUYECKUM IIyTeM WJIH MOTYT COJEpKaTh
HEeTIPUPOJIHbIE WM [€PUBATU3UPOBAHHbIE HYKJIEOTHIHBIE OCHOBAaHMA, Kak Oymer Oe3 Tpyaa
NOHSATHO CHEeNMaIucTaM B JaHHOH obOmactu. Takme Momudpukanuy BKIIOYAIOT, HANpUMeEp,
METKH, METHJIHPOBAHHWE, 3aMEHY OIHOIO WM HECKOJbKUX BCTPEUAIOIINXCS B MPHPOIE
HYKJICOTHJIOB aHAJIOTOM, MOIU(UKALIMN MEKHYKJIEOTHIHbIX CBSI3€H, TaKHe KaK He3apsoKeHHbIE
cBsi3u (Hanpumep, MetwidocdonatHele, pochorpurpupusle, GpochopamunaTHele, kapdaMaTHbIE
U T. 1.), 3apshkeHHble cBsi3u (Hampumep, (ocdoruoatHele, ¢ochoauTnoaTHele U T. 1.),
noJBeIIeHHbIe (PparMeHThl (HarpuMep, MOJHUIENTH/Ib), HHTEPKAIATOPhI (HApUMep, aKpUaNH,
NICOPAJIEH U T. [1.), XENATUPYIOLIHE BELIECTBA, ANKIIUPYIOIIUE BEIECTBa U MOAUDUIIMPOBAHHbIE
cBsi3U (Hampumep, aib(a-aHOMEpHblE HYKJIEHHOBbIE KHCIOTBI U T. [.). YTIIOMHHaHUE
MOCJIEIOBATEIbHOCTH ~ HYKJIEMHOBOM  KHMCJIOTBI ~ OXBATbIBAET  KOMILJIEMEHTApHYIO  eif
IIOCJIEIOBATENILHOCTh, €CJIM He YyKa3zaHo HHoe. Takum o00pa3oM, YIOMHHAaHHE MOJIEKYJIbI
HYKJICMHOBOM KHCJIOTBI C KOHKPETHOW TOCJIEIOBATENbHOCTBIO CJIENyeT TOHHUMATh Kak
OXBAaTbIBAIOIlee KOMIUIEMEHTAPHYIO €li HUTb C €€ KOMIUJIEMEHTApHON IOC/IeN0BaTEeIbHOCTHIO.
KomrmuiemeHTapHast HUTh TaK)ke MPUMEHUMA, HAIIPUMED, AJIST AaHTHCMBICJIOBBIX TEPANEBTHUECKUX
CpenCTB, rTHOPUIN3ALMOHHBIX 30HIO0B U npaiiMepos 1yist [TLP.

Hcnonp3dyemasi B JaHHOM JOKYMEHTE€ HyMmepaunus aMuHOKHCIOT B HA ocHOBaHa Ha
HyMmepauun H3, ommcannoit y Winter et al. (1981). Hymeparmst aMUHOKHCIIOTHBIX OCTaTKOB WJIH
AMHHOKHUCJIOTHBIX TIOJIOKEHUH, TaKUM O0pa3oM, OTHOCHTCS K HyMEpalH B IOJHOPA3MEPHOM
HA H3 (B wacTHOCTH, K HyMepalli aMHHOKHCJIOTHBIX NoJIoxkeHul B A/Aichi/2/68), onmcanHon
U nokazaHHoW Ha ¢ur. 2 y Winter et al. (1981). Hymepamus, B 4aCTHOCTH, OTHOCHUTCS K
HyMepauuu aMHHOKHMCIOTHbIX mnonoxkeHuid B SEQ ID NO: 15. Hanpumep, BblpakeHUs
"aMHUHOKHCJIOTAa B MOJOXeHUU 392" unu "aMHUHOKHCIIOTA, COOTBETCTBYIOLIAsi AMHHOKHUCIIOTE B
nojoxxeHnn 392" (KOTOpble HCHOJNB3YIOTCS B3aMMO3aMEHSEMO BO BCEH HACTOSIIEH 3asiBKe)
OTHOCATCSI K aMHUHOKHMCIOTHOMY OCTAaTKy, HAaXOASLIEMYyCs B NOJOXeHHUu 392 corjacHo
Hymepauuu H3 u3 Winter et al. (1981). Cnenyer oTMeTUTb, YTO MOCKOJBbKY B MOJHIIENTHAAX 11O

HacrosimeMy n3obperenuto dactb foMeHa HA1 (rosnosHoit nomeH) Obuia MogBepruyTa AeJIeLny,



14

HyMepaLusi, UCIIOJIb3yeMast B JaHHOM JIOKYMEHTE, He O0s3aTeIbHO OTHOCHTCS K (DAKTHUECKHM
MOJIOXKEHUSIM aMUHOKHCIIOT B IOJUMenTuaax crednesoro nomeHa HA mo Hacrosmemy
uzobperennto. Kpome Toro, cmemmanmucry B OaHHOW oOmacth OyoeT TMOHSTHO, YTO
SKBHBAJICHTHbIE AMHHOKHCIIOTBHI B JPYI'MX INTAaMMax W/WJIW TOATHUIIAX BHUpyCa TPHIIA, Kak,
Harpumep, B HA HI1, u B mosmmmentuaax cre0ieBOro JOMEHa IO HACTOSIIEMY H300pETeHHIO
MOTYT OBITH ONpeNeeHbl C MOMOIIBI BBIPABHUBAHHS ITOCIENOBATENPHOCTEH (KaK MOKAa3aHo,
Harpumep, Ha ¢ur. 14).

"TTonunenTua" OTHOCUTCS K TOJUMEPY W3 aMHUHOKHUCJIOT, COEIMHEHHBIX aMHIHBIMU
CBSI3SIMH, KaK M3BECTHO CIELMAJINCTaM B JaHHOW obnactu. JlaHHBIA TEpPMUH, MCIOJIB3yEMBbIil B
JAHHOM JOKYMEHTE, MOXeT OTHOCHTBCS K OJIHOH MOJUMNENTUAHONW LEend, COEAMHEHHOH C
MOMOIIIBIO KOBAJIEHTHBIX aMUAHBIX CBs3eil. [laHHBIH TEpMHUH MOXET TakKXe OTHOCUTBHCS K
HECKOJIbKUM  TOJIMIIENTUAHBIM  LEMsM,  CBA3aHHBIM C  TIOMOIIBIO  HEKOBAJIEHTHBIX
B3aMMOJEICTBUI, TakuX KaK HOHHbIE KOHTAaKThl, BOAOPOAHbBIE CBSI3U, BaH-AEp-BaalbCOBBI
KOHTaKThl ¥ TuaApodoOHbIe KOoHTakThl. CrienuanictaM B JaHHOH oOyiacTu OyaeT MOHSTHO, YTO
TAHHBIA TEPMUH BKJIFOYAET IOJUIIENTH/IBI, KOTOPbIe ObLIH MOIN(ULIPOBAHBI, HAIPUMED, yTEM
MOCTTPAHCISALIMOHHOIO TPOLECCHHra, TaKOro Kak OTIIeIUIEHHE CUTHAJIBHOTO MeNnTuaa,
oOpazoBaHne AUCYNbGUAHBIX CBs3eH, MIMKO3WIMpoBaHue (Hampumep, N-csizaHHoe u O-
CBSI3aHHOE TJIMKO3MJIMPOBAHME), pACIIETUIEHHE TMpoTeasaMu W JIMNUAHAS MOIU(UKALUS
(Harmpumep, S-NMaTBMHUTOMIINPOBAHHE).

"TlonmunenTtun crebnesoro nomeHa HA" OTHOCHTCS K MOJNUMENTHIY, MOJYYSHHOMY H3
HA, xoropbiii He comepUT TOJOBHOH aomeH remarrmotuHuHa (HA), BCcTpedwaromerocs B
npupoae (mnu gukoro tumna). Mcmonb3yemblii B JaHHOM JOKYMEHTE TepMHH "AWKHHA Tum"
otHocuTcs kK HA U3 BUpyCOB rpumnmna, KOTOpble UUPKYJIUPYIOT B IPUPOAE.

INOZAPOBHOE OIIMCAHUWE

Bupycsl rpumma MMEIOT 3HAYUTENbHOE BIMSHHE HA INIOOANBPHOE 3/PaBOOXPAHEHHE
HACEJICHUsI, BbI3bIBasi MIULIMOHBI CIY4aeB TSDKENON OOJEe3HM KaXKIbl TOJ, THICSYM CMEpPTEeH U
3HAUUTENbHbIE  JKOHOMUYECKHE  IOTEepU. CymecTByrolie  TpPEexXBaJEHTHbIE  WUJH
YeThIPEXBAJICHTHBIC BAKIMHBI MPOTHB TPUIINA BBI3BIBAIOT CHJIbHBIH OTBET ¢ OOpa3oBaHUEM
HEUTPATM3YIOINX AHTHTET K BaKIUHHBIM INTAMMaM W OJH3KOPOACTBEHHBIM H30JIATaM,
KOTOPBIH, OJHAKO, PEAKO PaCIpOCTPaHSETCs Ha OoJiee OTIIMYAIOINUECS INTAMMbI B Ipenesiax
NOATHIA WM Ha IPyrue MOATHNBL B aomojHeHWe, BBIOOP COOTBETCTBYIOLIMX BaKI[MHHBIX
LITaMMOB MpPEJCTaBJsIET MHOIO CJOXKHOCTEH M 4acTO NMPUBOAUT K HEAOCTATOYHOMN 3alluTe.
bonee Toro, mporHo3upoBaHue MOATUIA CIEAYIOLIEr0 MaHAEMUYECKOro BHpPYyCa, B TOM UUCTE
TOTO, KOT/1a U I'JIe OH MOSIBUTCS, B HACTOsIIIEE BPEMsI BCE ellle HEBO3MOXKHO.

I'emarrmoruanH (HA) sBisieTcsi OCHOBHBIM TJIMKOMPOTEMHOM OOOJIOYKH BHPYCOB
IPUNIA, KOTOPBIA IMPENCTABISET COOOH OCHOBHYIO MUINEHb Ui HEWTPAJIM3YIOLINX AHTHUTEIL.
I'eMarrarOTHHUH MMEET [1B€ TJIaBHbIE (PYHKIMH B XOZ€ MpoLecca MPOHUKHOBEHHs. Bo-TepBhIX,
TeMarrjilOTUHUH OINOCpPEAyeT TMpUKPEIUIEHHe BHpPyca K TOBEPXHOCTH KJIETOK-MHILIEHEH
Onaronmapst B3aUMOAEHCTBUIO C PELENTOPAMH, COAEPKAIIUMHU CHUAJIOBYIO KUCIIOTY. BO-BTOpBIX,

MIOCJI€ DHIOLUTO3a BUPyCa MEMAarryifOTUHUH B JAJbHEUIIEM WHULUUPYET CIUSHUE BUPYCHOU U
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SHAOCOMAJIBHOM MeMOpaH C BBICBOOOKAEHHEM BHPYCHOIO T'€HOMa B IMTOILIA3MY KJIETKH-
munieHu. HA comep:ut KpynHbIil 5kToaoMeH U3 ~ 500 aMUHOKHUCIIOT, KOTOPBIA paclleriseTcs
depmenTamu xo3simHa ¢ oOpasoBanuem 2 mnonunentunoB (HA1 u HAZ2), ocraromumxcs
COeMHEHHBIMU TUCYIbGUAHON CBsI3b0. bosbmas yacte N-KOHIEBOro (¢parmeHTa (IOMEHa
HA1, 320-330 amuHOKHCIIOT) 0Opasyer MeMOpaHHO-AMCTAJIbHBIA TIOOYJISPHBIA "TOJOBHOM
AOMEH", KOTOPBIH COAEPIKUT PELEeNTOPCBSI3bIBAIOIINI YIaCTOK M OONBUIMHCTBO NETEPMHUHAHT,
pacro3HaBaeMbIX aHTUTENAMH, HEUTpaIU3yOLUMMH BUpyC. MeHbias C-KoHLeBast 4acTh (JOMEH
HA2, ~ 180 amwuHOKHMCIOT) OOpasyeT CTeONEBUIHYIO CTPYKTYpPy, KOTOpas 3asiKOpUBaeT
rOOYJISIPHBIM AOMEH Ha KIETOYHOH WM BUPYCHOH MemOpaHe. CTeneHb WIEHTHYHOCTH
NOCJIEIOBATEIbHOCTEH MEXy MOATUIIAMU SIBJISIETCS] MeHbLIer aust mommnentunos HA1 (34% -
59% WAOEHTUYHOCTb MEXAY MNOATUNAMH), 4YeM g nojunentuaoB HA2 (51% - 80%
uneHTHuHOCTh). Hanbonee koHcepBaTnBHAsE 00JIACTh MPENCTABIAET COOOH MOCIENOBATEIPHOCTD
BOJIM3M y4acTKa pacileryieHus MPoTea3ol, B 4aCTHOCTH, 23 N-KOHIIEBble aMHHOKUCTIOTHI HA2,
KOTOpBIE SIBJSIFOTCSI KOHCEPBATUBHBIMU Cpey Bcex MoATUNoOB Bupyca rpunna A (Lorieau et al.,
2010). Yactp 5TOi o00NacCTH MAOCTYNHA B BHIE I[MOBEPXHOCTHOM TETIM B MOJEKYJe-
npenmectsennulie HA (HAO), Ho craHoBUTCS HenocTymHOH nocne paciervierns HAO va HA1
u HA2.

bonpmMHCTBO HENTPATIU3YIOIUX AHTUTEN CBS3bIBAIOTCS C METJISIMU, KOTOPbIE OKPYKalOT
PELeNTOPCBSI3bIBAIOIINN YYaCTOK, U TEM CAMBbIM IPEMATCTBYIOT CBSI3bIBAHUIO C PELIENTOPOM U
npuKperuieHn0. Tak Kak 3TH NETIH SBJIAIOTCS BBICOKOBapUAOeTbHBIMY, OOJBIIMHCTBO aHTHUTET,
HAIIEJICHHbIX Ha 3TU 00JIACTH, SBISIFOTCS IITAMMOCIEU(PHUECKUMH, YTO OOBACHSET TO, IIOUYEMY
CYLIECTBYIOLHE BaKLIMHbI BbI3bIBAIOT BBIPAOOTKY TaKOro OTPaHUUYEHHOTO
mrammocnenupuyeckoro UMMyHutera. HemaBHO, onHako, ObuUIM CO3/aHBl TOJHOCTBIO
4eJI0BEYECKHEe MOHOKJIOHAJIbHBIE AHTUTENA K TeMAarTJIOTHHUHY BHpYyCa TPUINNA C LIMPOKUM
CIIEKTPOM TE€PEKPECTHO-HEHTpaIu3yIollel aKTUBHOCTH, Takue Kak, Hanpumep, CR6261.
DYHKIHMOHAIBHBIA U CTPYKTYPHBIN aHAJIN3 MOKA3aJl, YTO 3TU aHTUTENA MPENSATCTBYIOT MPOLIECCY
CIUsHUST MeMOpaH M HampaBJIeHbl HA BHICOKOKOHCEPBATHBHBIE STHUTONBI B CTEOJIEBOM JIOMEHE
Oenka HA Bupyca rpunma rpymmsl 1 (Throsby et al., 2008; Ekiert et al. 2009, WO 2008/028946).
IMocne unentudukaumu CRI114 (xak ommcano B WO02013/007770), kOTOpOE MEPEKPECTHO
pearupyeT co MHOruMu mojekyjgamMu HA rpymnmsl 1 1 2, cTano sicHO, YTO B UMMYHHOH CHUCTEME
YeJIOBEKa MOJKHO BbI3BaTh BBIPAOOTKY HEUTPATU3YIOIINX AHTUTEN OUY€Hb MIMPOKOTO CHEKTpa
neiictBuss Kk Bupycam rpumma. OnHaKo, € y4eToM HEOOXOOUMOCTH B CXeMe eXKEerOmHOH
BAKLMHALWY, BBIPA0OTKA 3THX AHTHUTEN MOCJE MHPULMPOBAHMS WM BaKIMHALMH (CE30HHBIMH)
Bupycamu rpunna noatunoB H1 w/unm H3, mo-BumumomMy, He BBI3BIBAETCS WJIHM BBI3BIBACTCS
JIMILIb B OU€Hb HU3KOMN CTETEHU.

B cooTtBercTBUM € HACTOSIIIUM H300pPETEHHEM IPENCTABIIEHbl HOBBIE MOJIHUIIENTHIIBI
crebneBoro nomeHa HA, koTopsle IMHTHPYIOT crieruduueckue snuTomnsl 1 anTuTena CR6261
(comepxamue BapuabenbHyr0 o0nacTh Tspkenon nenu nog SEQ ID NO: 11 u BapuabenbHyrO
obmacte nerkoir nenu mox SEQ ID NO: 12) wwmnu anturena CR9114 (comepxkamiue

BapuabenpHyro o0nacte Tsokeno nenu nox SEQ ID NO: 9 u BapuabenbHyro 00nacTh Jerkon
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uenu nog SEQ ID NO: 10). [Toaumentuabl Mo HacTOsIIIeMy N300pETEHUIO MOKHO UCIIOJIb30BATh
I BbIPAOOTKH AHTHUTEN, HEUTPANM3YIOIIUX BHUPYC TPHUIINA, MPEANOYTHTENBHO IMEPEKPECTHO
HEUTPANU3YIOIUX AHTHUTEN, MPHU BBEIEHHM in ViVOo B OTAEIBHOCTH JHOO B KOMOMHAIMU C
APYTUMH  TPOPHUIAKTHUECKUMH W/WIM TepaneBTHYeCKMMM cpencrBamu JiedeHus. llox
"IepeKPEeCTHO HEUTPATU3YIOIUMY aHTUTEIaMU" [TOPa3yMEBAIOT AHTUTEINA, KOTOPBIE CIIOCOOHBI
HENTpann30BaTh 110 MEHbLIEH Mepe /Ba, MPEANOYTUTENBHO 110 MEHbIEH Mepe TPH, YeThIpe WU
ISITh PA3JIMYHBIX MOATUIIOB BHPYCOB rpumma A u3 (UIOreHeTHYecKOH TIpymmbl 1, wim 1o
MEHbIIEeH Mepe 1Ba, MPEANOYTUTEBHO N0 MEHbIIeH Mepe TP, YEeThIPe WJIU MSATh Pa3JIMYHbIX
MOATHUIIOB BUPYCOB rpurma A u3 (UIOreHEeTHUECKOW TPYIIbl 2, WIK MO MEHbLIeH Mepe JBa
Pa3JIMYHBIX TOATHIIA BUPYCOB rpunna B, nim aHTHTeNa, KOTOPBhIE CTOCOOHBI HEHTPATM30BATh 110
MEHbIIEH Mepe OAMH BUPYC IPUIIA IPyNbl 1 U MO MEHbLISH Mepe OAWH BUPYC TPHIIA TPYIIIIbI
2 w/Wiy IO MEHbBIIIEH Mepe OMH BUPYC rpurmma B.

[Momunentuasl crebneoro nomeHa HA Bupyca rpumnma, CTaOWMIBHO NMPE3EHTUPYIOIINE
SIUTOMNBI JUISI 3THUX aHTUTEN, paHee Obutn omucanbl B WO2013/079473. Tlo menbinedi mepe
HEKOTOpbIe W3 3THX NOJHUNENTHAOB crebnmeBoro aomMeHa HA Obimn criocoOHbBI cTaOMIBHO
npe3enTupoBath srmTon At CR6261 w/mmun CR9114 u, kak noka3aHo, ObIM UMMYHOT€HHBIMH Y
Mbliel. JlomonHuTenpHBIE TONUNENTUABl credneBoro nomeHa HA, crmocoOHble CTaOMIBHO
npesentupoBarh snuron At CR6261 w/mmm CR9114, Obutn ommcansl B W02014/191435,
W02016/005480 1 WO2016/005482.

[Momunentuael credneBoro gomeHa HA mo Hacrosimemy H300peTeHUIO, COIEpIKaIlIHe
HOBble MOAM(DUKALNYK, IEMOHCTPUPYIOT IOBBIMIEHHBI YPOBEHb OJKCHPECCHM B KJETKaX
MJIEKOIIUTAIOLINX, MOBBIIEHHYI CKJIOHHOCTb K TPUMepH3aluH (HarpuMep, Kak H3MEpPEeHO C
nomompio AlphalISA) w/mnu noBbllIeHHBIH YPOBEHb TEPMOCTAOMJIBHOCTH (HampuMep, Kak
U3MEPEHO C TIOMOIIBI JUHAMUYECKOH CKaHHpPYIOIIeH (iyopuMeTpHH/KaJopuMeTpUn
(DSF/DSC)) no cpaBHEHHIO C paHee ONMHCAHHBIMU MOjMIenTuaamu credjeBoro nomena HA.
Kpome Toro, ad¢uHHOCTH BCeX TecTHpPyeMbIX bnAb K mnojumenTuay Mo HACTOSLIEMY
U300peTeHHI0 cocTaBysieT MeHee yeM | HM (u3mepeno ¢ nomounsio Octet u ELISA), uto cxomqHo
¢ apUHHOCTBIO aHTHTEN K mojHOpasMepHoMy HA. DTO 4eTko ykKa3bplBaeT Ha TO, YTO
NOJIUIIENTHIbI IMHTUPYIOT CTEOJIEBOI TOMeH mojHopasMepHoro HatuBHOro HA. Kpowme Toro,
IUIE HOBBIX MOJUINENTHAOB cTebneBoro noMeHa HA He HYXHbI HUKAaKHE HCKYCCTBEHHbBIE
JMHKEPBI, METKH U HUA N-, HI C-KOHIIEBbIE TPIMEPH3ALIHOHHbBIE JOMEHBI.

Takum oOpa3om, B HacTosIIEM M300PETEHHH MPENCTABJIEHBI MMOJUMENTHABI CTEO0IEBOTO
nomeHa remarrmoTiHrHA (HA) Bupyca rpunma A rpynmsl 1, conepskamue nomensl HA1 u HA2,
IPY 3TOM YKa3aHHbBIE TIOJUITENTHBI COAEPKAT AMUHOKUCIIOTHYIO TIOCJIEAOBATENIbHOCTD, KOTOPast
npeaycMaTpuBaeT, IO  CPaBHEHHIO €  AMUHOKHUCJIOTHOH  IOCIENOBATEIbHOCTHIO
nonHopasmepHoro noyunentuga HA (HAO), copepskamero nomenst HA1 1 HA2:

(1) nenenuro rojoBHOM oOmactu B nomeHe HA 1,

(11) mommupukauuo TpUMepH3alHOHHONH oOnactu B nomeHe HA2, mpenmouTutenpHO
moaudukammio B C-crmpany,

(111) mo MeHblLIeH Mepe 2 IUCTEMHOBBIX OCTaTKa, OOPa3yIOIIMX BHYTPHUMOHOMEPHBIN
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OUCYTb(PUIHBIA MOCTUK;

(lv) mo MmeHbLIed Mepe 2 LUCTEMHOBBIX OCTAaTKa, OOPa3yroIUX MEKMOHOMEPHBIN
OUCYIb(PUIHBIA MOCTUK;

I71e aMUHOKMCJIOTA, COOTBETCTBYIOIIAs AMUHOKHUCIIOTE B MOJOKEHUU 392, MpeACTaBIseT
cobot P, R wmnmu Y, mpemmoururensHo P wnmm R, M aMHHOKHCIIOTa, COOTBETCTBYIOINAS
AMHMHOKHCJIOTE B NOJIOXKeHHU 434, npencrasiser codoit Q, U rae Hymepanus aMUHOKUCIOTHBIX
NOJIOKEHHUH OCHOBaHa Ha Hymepauuu H3 cornacao Winter et al. (1981).

Takum oOpa3om, B HAcTOSILIEM H300PETEHHH MPENCTABJIEHBI MOJUMENTHABI CTEOIEBOTO
nomena HA (1. e. monunentuasl HA 6e3 roloBHOro JOMeHa), coaepKalue:

MOIU(UKAIMIO TPUMEPU3ALMOHHONW o0nacti B jaoMeHe HA2, mnpenmnouTuTenbHO
moaudukarmio B C-crimpainy,

N0 MeHbIIeH Mepe 2 MHCTEeHMHOBBIX OCTAaTKa, OOpPa3yIOIIHMX BHYTPUMOHOMEPHBIN
OUCYIb(MUIHBIA MOCTUK;

NOo MeHbIIeH Mepe 2 LUCTEeMHOBBIX OCTaTKa, OOpa3yILIMX MEKMOHOMEPHBIN
OUCYTb(MUIHBIA MOCTUK;

I71€ aMUHOKHCJIOTA, COOTBETCTBYIOIAs AMUHOKHCIIOTE B MOJOKEHUHU 392, MpeACTaBsAeT
coboit P, R wmmu Y, mpemmoururensHo P wnmm R, M aMHUHOKHUCIIOTAa, COOTBETCTBYIOINAS
AMHHOKHUCIIOTE B MoyIockeHNH 434, npencrasinser codol Q, u rae HyMepauus aMHHOKHCIOTHBIX
NOJIOXKEHNUH OCHOBaHa Ha HyMepauuu H3, ncnons3yemoii y Winter et al. (1981).

B onpeneneHHbIX BapHaHTaX OCYIIECTBJIEHUS B HACTOSIIEM H300PETEHUH MPECTaBIEHBI
noJunenTuabl crebneBoro nomeHa remarrmotruHuHa (HA) Bupyca rpunma A rpymmer 1,
conepxauine nomensl HA1 u HA2, raoe ykasansHble nonunentuabl creOneBoro nomeHa HA
COZIEP>KAaT aMUHOKHCIIOTHYIO [TOCJIEA0BATEIbHOCTD, KOTOpAsk MPEeAyCMaTPUBAET, 110 CPABHEHUIO C
AMHHOKHUCJIOTHOM  IOCJIEeNOBAaTENbHOCTBIO —MoOJHOpasMepHoro nomunentuna HA  (HAO),
conepxaiero nomensl HA1 u HA2:

() memeuumro rojoBHOW oOjactu B aomeHe HAIL, mpu 3TOM yKa3aHHasl IeNeLus
OXBAaTbIBAE€T MO MEHbIIEH Mepe aMHHOKUCIOTHYIO IMOCJIEA0BATEIbHOCTh OT aMHUHOKHCIOTHI B
TIOJIO’KEHUH 53 A0 aMUHOKHCIIOTHI B MOJIOKeHNN 302 BKIFOYUTENBHO;

(i) mMomu(uUKaMIO TPUMEPU3ALMOHHONW oOmactu B AomeHe HA2, mpenmodTuresnsHO
MOIU(UKAIMIO B TPUMEPU3ALMOHHON obnactu B C-criMpaiy, MpH 3TOM yKa3aHHas 00JacTh
COMEP’KUT AMHUHOKHCIOTHYIO IIOCIIE€AOBATEIbHOCTh OT AaMHHOKMCIOTBL, COOTBETCTBYIOLIEH
AMHUHOKHUCIIOTE B moJjioxkeHuu 405, 10 aMHUHOKHUCIIOTBI, COOTBETCTBYIOLIEH AMUHOKHUCIIOTE B
nojioxkeHnu 419, BKIIFOUUTENBHO;

(111) nucrenH B nmonokeHnu 310 U IUCTENH B MOJIOXKEeHUU 422,

(iv) mucrenH B monoxeHnn 397 B KOMOWHALMK C LIUCTEMHOM B mojioxkeHuu 405; wiu
LUCTEUH B IMOJOKEHHU 396 B KOMOMHALIMH C LUCTEMHOM B mojokeHuu 408; WiIu LUCTEUH B
noyiokeHuu 399 B KOMOMHAIIUKU C ITUCTEUHOM B TOJIOskeHHH 405,

I71€ aMUHOKMCJIOTA, COOTBETCTBYIOIAs AMUHOKHUCIIOTE B MOJOKEHUU 392, MPeACTaBIsAeT
coboit P, R wimu Y, npeanoururenvHo P wim R, u roe amMuHOKHCIIOTA, COOTBETCTBYIOINAS

AMHHOKHUCIJIOTE B TNOJIockeHnH 434, mpencrasiser codol Q; rae HyMmepauus aMMHOKHCIOTHBIX
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NOJIOXKEHNUH OCHOBaHa Ha HyMepanuu H3 cormacno Winter et al. (1981).

B onpeneneHHbIX BapHaHTaX OCYINECTBJIEHUS B HACTOSIIEM H300PETEHUH MPECTaBIEHBI
NOJUMENTHAbl cTebneBoro nomeHa remarrmotruHuHa (HA) Bupyca rpunma A rpymmsr 1,
IIpenyCMaTPUBAOIIHE:

() nmeneumro rosoBHOW obOmactu B nomene HAIL, mpu 5TOM yKa3aHHas [ejenus
OXBAaTbhIBAECT MO MEHBbILIEH Mepe aMHHOKUCIOTHYIO MOCIEAOBATEIbHOCTh OT AMHUHOKHCIOTHI B
TIOJIOKEHUH 53 10 aMUHOKHCJIOTHI B MOJIOKeHNU 302 BKIFOYUTENBHO;

(i) mMomubuUKaIMIO TPUMEPU3ALMOHHONW oOmactu B AomeHe HA2, mpenmodTuTessHO
MOIU(UKALMIO B TPUMEPU3ALUMOHHON obnactu B C-crniupaiy, MpH 3TOM yKa3aHHas 00JacTh
COAEPKUT aMHUHOKHUCJIOTHYIO TOCJIEA0BATEIbHOCTh OT aMHUHOKHUCIIOTHI B mojioxkeHuu 405 no
AMHHOKHCIIOTHI B TTOJIOKEHUH 419 BKIIFOUNUTENBHO,

(111) MyTaIMIO AMUHOKHCIIOT B MONIoskeHMsIX 310 u 422 no tumny 3amensl Ha C;

(iv) MyTauur© aMHHOKHCIIOTHI B MoyiockeHHH 397 mo tumy 3ameHbl HAa C U MyTaruro
AMUHOKHUCJIOTBI B nonokeHuu 405 mo tumy 3ameHbl Ha C; WIM MyTaLMIO aMHUHOKHCIOTHI B
nosiockeHuu 396 no tuny 3ameHsl Ha C U MyTaLMI0 aMUHOKHUCJIOTHI B nojoxeHuu 408 mno tumy
3ameHbl Ha C; WM MyTalul aMUHOKHMCIOTHI B mosoxkeHuu 399 mo tumy 3ameHsl Ha C u
MyTaLMI0 aMUHOKHUCJIOTEI B osioskeHuu 405 no tuny 3ameHsl Ha C;

r7ie MOJMIENTUABI JOMOJHUTENBHO COAEPXkKAT MO MEHbIIEH Mepe OAHY MyTauuio B B-
nerse, NpU 5TOM YyKa3aHHas B-mernsa COmep:KUT aMHUHOKUCIOTHYIO IOCIEAOBATENBHOCTH OT
AMUHOKMCJIOTBHI B MOJIOKEHUHU 385 10 aMUHOKHUCIOTHI B MOJIOKeHUH 404 BKIFOYUTEIBHO, TAE
yKa3aHHas TO MeHbIIell Mepe onHa MyTalus B B-merne mpezncrasisier coOOM MyTaLHio
AMUHOKMCJIOTBI B TIOJIOKEHUH 392 1o Tumy 3ameHsl Ha P, R uian Y, npeanoYTurenbHo no TUmy
3amenbl Ha P unu R; 1 rae nonunentuabl CoAepKaT MyTaLUl0 aMUHOKHUCIIOTBI B OJIOXKEHUU 434
IO THITy 3aMeHBbI Ha Q;

rie HyMepauusi aMUHOKHUCJIOTHBIX IIOJIOKEHUH OCHOBaHa Ha Hymepauun H3,
ucnons3yemon y Winter et al. (1981).

B cooTrBercTBUM € HACTOSALIMM H300pETeHHEM OBbLIO HEOXKHJAHHO OOHAPYIKEHO, YTO
MoJIMMENTHAbI cTedeBoro nomeHa HA, umeronyue aMUHOKHMCIOTHBIM octatok Y, P wmm R,
npeanoutTuTensHo P unmn R, B monoskennn 392, Hanpumep, Onarogapsi BBEACHUIO B MOJIOKEHUE
392 B B-netne MyTtauuu aMUHOKUCIIOTBI IO TUNY 3aMeHbl HAa Y, P unu R, npeanoyturenpHo no
TUIy 3aMeHbl Ha P win R; B KOMOWHAIMK ¢ aMHUHOKHUCIIOTHBIM OCTaTKOM Q B mojioxkeHuu 434,
Harpumep, Onaromapsi BBEACHUIO B MOJOXKeHHEe 434 MyTalill aMUHOKHUCIIOTBI IO THITy 3aMEHBI
Ha (Q, JAEMOHCTpPUPOBAJIM NOBBILIEHHbIE YPOBHU 3KCIPECCHH, TOBBIIIEHHYIO CKJIOHHOCTb K
TPUMEPH3aLMA W/WIH TOBBIIIEHHYIO CTA0MJIBHOCTD MO CPABHEHUIO C paHee OMHCAHHBIMU
nojunentunamu credbnesoro nomena HA. Kpome Toro, nonunenTtunsl crediesoro nomena HA
10 HACTOSIIIEMY H300PETEHHIO CITIOCOOHBI HHAYLIMPOBATh UMMYHHBIN OTBET Ha BHPYC TPHUIIIIA.

Kak u3BecTHO crenuanucTtaM B JAaHHOH OOJNACTH, MOJHOPAa3MEPHBIN IeMarriroTHHHH
(HAO) Bupyca rpunma, kak npasuio, cogepxut gomed HA1 u nomen HA2. CrebneBoii nomeH
oOpa3oBaH nBywmsi cermeHTamu nomeHa HA 1 u Oonbiieit yacteio qomena HA2 wnm um Bcem. /[Ba

CETrMCHTAa JOMCHA HA1 OTACJICHBI B HepBH"IHOfI oCJaea0BaTCIbHOCTU FJ'IO6YJ'IHprIM Ir'OJIOBHBIM
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nomeHoM. Kak ommchIBaeTcss B JAHHOM JOKYMEHTE, MONUNeNnTuabl crebnesoro nomeHa HA mo
HACTOSIIEMY HM300pETEeHHMIO COAepKaT aMHUHOKHCIOTHYK IIOCJIEAOBATENIbHOCTh, KOTOpast
COINEpKUT Heckombko wmomubukammii B nomeHe HA1l w/wim HA2 mo cpaBHEeHHIO C
AMUHOKHCJIOTHOH NOCIEA0BAaTENbHOCTBI JUKOIO TUIA MOJHOpasMepHoro mnonunentuaa HA
(HAO), B uacTHOCTH, aMMHOKHCIIOTHOM nocnenoBarenbHocThi0 HA rpymmsr 1.

Takum  obOpasom, 1O  MeHbIIeli Mepe  4acTb  BBICOKOBAPHAOENBHONH U
MMMYHOJJOMUHAHTHOH rojioBHO# obiactu B fomeHe HA1 monunentuna HA Bupyca rpumnma, npu
5TOM yKa3aHHAas 4acThb CONEP’KUT MO MEHbIIeH Mepe aMHHOKHCIIOTHYIO IOCJIENOBATEIbHOCTD,
HAUMHAOLIYIOCS ¢ aMUHOKHUCIJIOTBI B TIOJIOKEHUH 53 M MPOAOIIKAKOLIYIOCS 1O AMUHOKHCIIOTHI B
noyioskeHnu 302 BKIIFOYUTENbHO, Obljla TOJBEPTHYTA JEEeLUH U3 MOJHOpa3MepHoro Oenka HA
(HAO) ¢ co3nanuem monumnentuaa cTedIeBOro IOMeHa, Takke HasbiBaemMoro "muHH-HA" (dur.
1A, Bropas paspaboranHass ctTpykrypa). OcraBmmecs wyactu nomeHa HAIL coenwHeHbI
HEMOCPENCTBeHHO OO C ToMoInbky juHkKepa u3 1-10 amuuokmcnor. Takum obpasowm,
Hampumep, TMpU JeJelUd aMHUHOKHCJIOTHONW IOCHE€NI0BAaTENbHOCTH OT AaMHHOKUCIOTHI B
MOJOKEHUU 53 10 aMHUHOKHUCIOTHI B TNOJNOKEHUH 302 BKIIOUUTENBPHO AMHHOKHCIOTA B
MOJIOKEHUH 52 COeNMHEHa C aMHUHOKHCIOTOH B monoxeHnn 303 HEMOCPENACTBEHHO JHOO
Onaromapst 3aMEIICHHWIO TIIOABEPTHYTOM JeNelUd TOJIOBHOW oOjactu juHKepoM wu3 1-10
aMUHOKHUCJOT. Jlenmenusi aMUHOKHCIOTHONH IOCJENOBATeNbHOCTM OT AaMHHOKHUCIOTHI B
MOJIOKEHUU 53 10 aMHHOKHUCIOTHI B MOJ0KEHUU 302 BKJIFOUUTENIBHO SIBJISIETCS MHUHUMAJIBbHOU
nenenueir B nomeHe HA1 (¢ur. 1A, Bropas paspaboraHHas cTpykrypa). B coorBercTBum ¢
HACTOSIIUM H300pETEeHHEM TaKXKe€ MOKET ObITh IMOJIBEPrHyTa Aejeuuu Oosee KpymHas 4acTb
nomeHa HAI, Hampumep, aMHHOKHMCIOTHAs IOCIE€NOBATENbHOCTb, HAUYMHAKOILASCA C
AMUHOKHCJIOTHl B MOJIOKEHUU 40 U MPOAOIKAOLIASACA JO aMUHOKUCIOTHI B moJyiokeHuH 308
BKJIFOUHMTENBHO, KaK IMOKa3aHo Ha (urype 1A B TpeTbeli pa3pabOTaHHON CTPYKType.

B ompeneneHHbIX BapuaHTax OCyllecTBieHHUs neneuuss B aoMeHe HA1 oxBarbiBaer
AMUHOKHCJIOTHYIO TOCJIEIOBATENIbHOCTh OT AMHUHOKHCIIOTHI B MOJIOXKEHUU 46 10 aMHHOKHUCIIOTHI
B NMOJIOKeHUHU 306 BKIIFOUUTENBHO.

B ompeneneHHbIx BapuaHTax OCYyIIEeCTBJICHHUs nenenuss B aomene HA1 oxBarbiBaer
AMUHOKHCJIOTHYIO MOCJIEI0BATENbHOCTh OT AMUHOKHCIIOTHI B TIOJIOKEHUU 47 10 aMUHOKHUCIIOTHI
B MOJIOKEHUHU 306 BKIIFOUUTENBHO.

B ompenenennpix BapuaHTax OCyIIEeCTBJICHHUs nenenuss B aomene HA1 oxBaTbiBaer
AMUHOKHCJIOTHYIO MOCJIE€I0BATENbHOCTh OT AMUHOKHCIIOTHI B NIOJIOKEHUH 48 10 aMUHOKHUCIIOTHI
B MOJIOKEHUHU 306 BKIIFOUUTENBHO.

B ompenenenHpix BapuaHTax OCyIIeCTBJICHHUs nenenusi B nomene HA1 oxBaTbiBaer
AMUHOKHCJIOTHYIO MOCJIEI0BATENbHOCTh OT AMUHOKHCIIOTHI B NIOJIOKEHUH 49 10 aMUHOKHUCIIOTHI
B NOJIOKEHUHU 306 BKIIFOUUTENIBHO.

B ompeneneHHbIx BapuaHTax OCyIIeCTBJIeHHUs nenenuss B nomene HA1 oxBarbiBaer
AMUHOKHCJIOTHYIO MOCJIEI0BATENbHOCTh OT AMUHOKHCIIOTHI B NOJIOKeHUU 50 10 aMMHOKUCIIOTbI
B NOJIOKeHUHU 306 BKIIFOUUTENBHO.

B ompeneneHHbIx BapuaHTax OCyIlleCcTBJIeHHUs neneuuss B noMmeHe HA1 oxBarbiBaer
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AMHHOKHCJIOTHYIO MOCJIEA0BATEIbHOCTh OT AMUHOKHUCIIOTHI B MOJIOKEHUH S 1
B T1oJ10sKeHNH 300 BKIIFOUUTEIIHHO.

B onpeneneHHbIX BapuaHTax OCYLIECTBJICHUS A€J€LUs B JIOMEHE
AMHMHOKHCJIOTHYIO NOCJIEA0OBATENBbHOCTh OT AMUHOKHUCJIOTHI B MOJIOKEHUH 52
B 1OJIOKeHUH 306 BKIIFOUMTENBHO.

B ompeneneHHbIX BapuaHTax OCYILNECTBJICHUS JeJeluss B JOMEHE
AMUHOKMCJIOTHYIO MOCJIEA0BATENBHOCTD OT aMUHOKUCJIOTBI B MOJOKEHUH 53
B TTOJIOoKeHUH 306 BKIIFOUUTEIIBHO.

B omnpeneneHHbIXx BapuaHTaxX OCYIIECTBJICHUS AENELUs B JOMEHE
AMHHOKHUCJIOTHYIO TTOCJIEAOBATEIbHOCTh OT aMUHOKHCJIOTHI B MOJIOKEHUH 53
B TToJ1IoskeHHH 305 BKITFOUUTENIBHO.

B onpeneneHHbIX BapuaHTax OCYIIECTBJICHUS JAeNELUs B JOMEHE
AMHUHOKHUCJIOTHYIO MTOCJIEA0BATEIbHOCTh OT AMUHOKHUCIIOTHI B MOJIOKEHUH 48
B TToyioskeHnH 304 BKITFOUUTENIBHO.

B onpeneneHHbIX BapuaHTax OCYIIECTBJICHUS JAeJNelUs B JOMEHE
AMHHOKHCJIOTHYIO MTOCJIEA0BATEIbHOCTh OT AMUHOKHUCIIOTHI B MOJIOKEHUH 48
B TToJ1I0skeHnH 305 BKIIFOUUTENIBHO.

B onpeneneHHbIX BapuaHTax OCYIIECTBJICHUS MAEJNELUs B JOMEHE
AMHHOKHCIIOTHYIO MOCJIEA0OBATEIbHOCTh OT AMUHOKHCJIOTHI B MOJIOKEHUH 46
B nToy10skeHnH 302 BKIIFOUUTEIIHHO.

B onpeneneHHbpIX BapuaHTax OCYIUECTBJICHUS AENELUs B JOMEHE
AMHHOKHCJIOTHYHO NOCJIEA0OBATENbHOCTh OT AMUHOKHUCJIOTHI B MOJIOKEHUU 46
B 11oy10skeHUH 308 BKIIFOUUTEIIHHO.

B ompeneneHHbIX BapuaHTax OCYILECTBJICHUS JeJeluss B JOMEHE
AMUHOKHCIJIOTHYIO MOCJIEI0BATEIBHOCTD OT AMUHOKHUCIIOTHI B MOJIOKEHUU 47
B TTOJIOsKeHUH 308 BKIIFOUUTEIIBHO.

B omnpeneneHHbIX BapuaHTaxX OCYIIECTBJICHUS JAENELUs B JOMEHE
AMHUHOKHUCJIOTHYIO TTOCJIEAOBATEIbHOCTh OT aMUHOKHUCJIOTHI B MOJIOKEHUH 48
B TToy1oskeHHH 308 BKIIFOUUTEIBHO.

B onpeneneHHbIX BapuaHTax OCYIIECTBJICHUS JAeNELUs B JOMEHE
AMHHOKHCJIOTHYIO TOCJI€A0OBATENbHOCTh OT aMUHOKHCJIOTHI B MOJIOKEHUH 49
B TToyoskeHnH 308 BKITFOUUTENIHHO.

B onpeneneHHbIX BapuaHTaX OCYLIECTBJICHUS AENELUsS B IOMEHE
AMHHOKHCJIOTHYIO MOCJI€AOBATENbHOCTh OT AMUHOKHCJIOTHI B MOJIOXKEHUH S50
B TToN1I0skeHn U 308 BKITFOUUTEIIHHO.

B onpeneneHHbIX BapuaHTax OCYIIECTBJICHUS MAeNELUs B JAOMEHE
AMHHOKHCJIOTHYHO MOCJIEA0BATEIbHOCTh OT AMUHOKHUCIIOTHI B MOJIOKEHUH S 1
B TToJ1I0skeHNH 308 BKIIFOUUTEIIHHO.

B onpeneneHHbIX BapuaHTax OCYIIECTBJICHUS [AeNE€LUs B JAOMEHE

AMHUHOKHCJIOTHYHO NOCJIEA0BATENbHOCTh OT AMUHOKHUCJIOTHI B MOJIOKEHUH 52

A0 aMHUHOKHCJIOTBI

HA1 oxsarniBaer

A0 aMHUHOKHCJIOTBI

HA1 oxBarbiBaer

A0 aMHUHOKHUCJIOThI

HA1 oxsarbiBaer

A0 aMHUHOKHCJIOTHI

HA1 oxsarwiBaer

A0 aMUHOKHCJIOTBI

HA1 oxsarniBaer

A0 aMHUHOKHUCJIOTBI

HA1 oxsarniBaer

A0 aMUHOKHUCJIOTHI

HA1 oxsarniBaer

A0 aMHUHOKHCJIOTBI

HA1 oxBarbiBaer

A0 aMHUHOKHUCJIOTbBI

HA1 oxsBarbiBaer

A0 aMHUHOKHCJIOTHI

HA1 oxsarwiBaer

A0 aMHUHOKHUCJIOTHI

HA1 oxsarwiBaer

A0 aMUHOKHCJIOTBI

HA1 oxsarniBaer

A0 aMHUHOKHCJIOTBI

HA1 oxsarniBaer

A0 aMHUHOKHCJIOTBI
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B NOJIOKEHUHU 308 BKIIFOUUTENBHO.

B onpeneneHHbIX BapuaHTax ocyllecTBieHHs neneuus B nomeHe HAL oxBaTbiBaer
AMUHOKHCJIOTHYIO MOCJIEI0BATENbHOCTh OT AMUHOKHCIIOTHI B NIOJIOKEHUU 53 10 aMUHOKUCIIOTHI
B NOJIOKeHUHU 308 BKIIFOUUTENBHO.

B npeanoururensHOM BapuaHTe OCyliecTBieHus Aenenus B foMmeHe HA1 oxBaTbiBaeT o
MEHbIIIEH Mepe aMHUHOKHCIOTHYIO MOCIEA0BATEIBHOCTh OT AMUHOKHUCIJIOTBI B NMOJNOXKEHUU 47 10
AMUHOKMCIIOTHI B NMOJOK€HUU 306 BKIIFOUUTEIIBHO.

B npennouytuTenbHOM BapuaHTe OCYIIECTBJICHMs Aenenus B nomeHe HA1 3akmodaer B
ce0e aMUHOKMCJIOTHYIO IIOCJIEIOBATEIbBHOCTh OT AaMHHOKHUCIIOTBHI B mMoOjokeHun 47 10
AMHUHOKHUCJIOTHI B MOJ0KeHUHU 306 BKIIFOUUTEBHO.

B HexoTOpbIX BapuaHTax OCYIIECTBJIEHHS MOABEPTHYTHIN Neneluu yuacTok noMmeHa HA1
OBLT 3aMeIleH JIMHKEPHOU MOCIe0BATeIbHOCTBIO U3 1-10 aMHUHOKHCIIOT.

Kpome Toro, moymmentuasl crebneBoro nomena HA mo Hacrosimemy W300peTEHHIO
comepskaT MOIU(UKALKMIO TPUMEPH3AHUOHHON obnactu B nomeHe HA2, mpeamouTHUTENbHO
momudukammoo B C-criupany, Ui YAYYLIIEHHs TPUMEPU3ALUH TOJHIENTHAOB CTEOIeBOro
nomeHa HA mocne nenernuu rojoBHOH 00iacTu. B cOOTBETCTBUM C HACTOSIIUM H300pETEHHEM
ykazanHas Mmoaupukamusi B aomeHe HA?2 mpencrasmser coboii MomuduKalnuioo, KOTopas
YCHJIMBAET TPUMEPHU3ALIMIO ToHIenTraa credbiaesoro nomena HA.

B onpeneneHHbIX BapuaHTax OCYLIECTBICHMs YKa3aHHAass MOMU(PHUKALMS BKIIOYAET
BBE/ICHHE Te€TEPOJIOTHYHOrO TPUMEPH3ALUOHHOT0 JoMeHa B C-criupanb. OOBIMHO CUUTAETCS, YTO
C-cniupanb coaepKUT aMUHOKHUCIIOTHYIO IOCIEN0BATENbHOCTD OT AMUHOKHUCIIOTBI B MOJIOXKEHUH
405 10 aMHHOKHMCIOTBHI B mojoxeHun 434 BrimrouutenbHo (Hymepauus H3). B
MPEANOYTUTEIBHOM BapUaHTe OCYILIECTBICHUS yKa3aHHbII reTepOJIOTUYHbIN
TPUMEPHU3ALMOHHBIA TOMEH OBbLI BBEIEH B IOJIOXKEHHE, COOTBETCTBYIOLIEE AMHHOKHCIOTHOM
MOCJIEIOBATEIbHOCTH OT aMUHOKHCJIOTHI B MOJIOKeHUH 405 10 aMUHOKUCIOTBI B MOJOKEHUU
419 BxrountenbHO (ur. 1A). Takum 0Opa3oM, B ONpPeneIeHHbIX BapHAHTAX OCYINECTBIICHUS
ucxonHasi (wt) aMUHOKHUCJIOTHAsI TOCJIeNOBaTeIbHOCTh B foMeHe HA2 ot monokenust 405 1o
nosioskeHust 419 Obula 3aMeleHa reTepOoJOrHYHON TPUMEPU3ALMOHHON MOCIEN0BATEIbHOCTHIO
TOMH K€ JAJIUHBL T. €. C UJEHTUYHBIM YHCIOM aMHUHOKHCIIOT.

B ompeneneHHBIX BapHaHTax OCYINECTBJEHHUS Te€TEPOJOTUYHBIN TPUMEPU3aLIUOHHbBIN
TOMeH mpencTaBisier codoil mocnenoBareabHOCTs GCN4.

B omnpeneneHHBIX MpeANOYTUTENbHBIX BapHaHTaX OCYIIECTBIEHUS Ie€TePOJIOTHYHAsI
TPUMEPU3ALIMOHHAST TOCIEA0BATENbHOCTD COAEPKUT AMHHOKHMCIOTHYIO I1OCJIEN0BAaTEIbHOCTD,
BBIOPAHHYIO U3 TPYIIIbI, COCTOALIECH U3:

RMKQIEDKIEEIESK (SEQ ID NO: 18);

RIKQIEDKIEEIESK (SEQ ID NO: 19);

RMEALEKKVDDIEKK (SEQ ID NO: 20);

RIEALEKKVDDIEKK (SEQ ID NO: 21);

RMENLEKKVDDIEEK (SEQ ID NO: 22); u

RIENLEKKVDDIEEK (SEQ ID NO: 23).
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B HekoTOpbIX BapHaHTax OCYLIECTBJIEHHS IO MEHbLIEH Mepe OAHA W3 AMHUHOKHUCIIOT
reTEePOJIOTHYHON TPUMEPHU3ALMOHHON MOCIEe0BATENbHOCTH OblIa MOABEPTHYTa MYyTAalUU 10
tuny 3amensl Ha C, 4To obecneunBaer 00pa3oBaHHE MEKMOHOMEPHOI'O IUCTEMHOBOT'O MOCTHKA.

B omnpeneneHHBIX MNPEeANOYTUTENBHBIX BapHAHTAX OCYIIECTBICHHUS TIeTepOJIOrHYHAast
TPUMEPHU3aLIMOHHAS IOCJIEOBATENbHOCTh COJEPXKHUT, TaKUM 00pa3oM, aMHHOKUCIIOTHYIO
HIOCJIEIOBATENIbHOCTD, BBIOPAHHYIO U3 TPYIIIIbI, COCTOSIIEH U3:

CMKQIEDKIEEIESK (SEQ ID NO: 24);

CIKQIEDKIEEIESK (SEQ ID NO: 25);

CMEALEKKVDDIEKK (SEQ ID NO: 26);

CIEALEKKVDDIEKK (SEQ ID NO: 27);

RMECLEKKVDDIEKK (SEQ ID NO: 28); u

RIECLEKKVDDIEKK (SEQ ID NO: 29).

B mpenmoutuTenbHOM BapUaHTE OCYINECTBIEHHUS IeTepOJIOTMYHasi TPUMEpH3allMOHHAsI
MOCJIEI0BATENBHOCTD COAEPKUT aMUHOKUCIOTHYIO nocnenosarenbHocTh CMKQIEDKIEEIESK
(SEQ ID NO: 24).

B onpeneneHHbIX BapHaHTax OCYIIECTBIEHHS MOAM(UKANNS BKIFOYAECT ONTHMH3ALMIO
MOCJIEI0BATENbHOCTH  renTafgHoro  nosropa B C-cnupanu, — OpPeANOYTHTENBHO B
TPUMEPH3ALMOHHON 00NacTH, copepkamell aMHUHOKHCIOTHYIO —IOCIENOBATEIbHOCTh OT
AMUHOKMCIJIOTEI B mnosiokeHuu 405 10 aMUHOKHCIOTEI B MOJOXKEHUH 419 BKIIOUUTENBHO.
I'enranublii moBTOp, 0003HaYaemsblii [abedefg],, kak mpaBuo, nmeeT rugpodoOHBIE OCTATKH B 4
u d u nonsipHbIe/3apsSHKEHHBIE OCTATKM B € M g, OTH MOTHBBI SIBIISIFOTCSI OCHOBOHM st
OOJBIIMHCTBA CYNEPCHUPATBbHBIX CTPYKTYP, KOTOpbIE MPEACTABISIOT COOOH CTPYKTYpHBIN
MOTHB B 0OeJikax, B KOTOPOM ajib(ha-Crupaan CKpy4eHbl APYT € APYTOM MOJOOHO HUTSIM B KaHATe
(muMepsl U TPUMEPHI ABIBIIOTCS Hanbonee pacnpoctpaHeHHbiMu Tunamu) (Ciani et al., 2010).

B xauectBe momonmHHTENbHOH Moaudukanuu nonunentuasl credbiaesoro nomena HA B
COOTBETCTBHH C HACTOSIIIUM H300peTEeHHEeM COnIep’kaT MO MEHbIIeld Mepe IBa LIUCTEHMHOBBIX
ocraTka, o0OpasyroImux (CrIoCOOHBIX O0pa3OBbIBATH) BHYTPUMOHOMEPHBIH IMCTEUHOBBIH (FUIH
nucynbGuaHbi) MOCTUK. CKOHCTPYHMPOBAHHBIN IIMCTEUHOBBI MOCTHK MOJET OBbITb BBEIEH
NOCPECTBOM MYyTAallMM IO MEHbLIEH Mepe OIHOro OcCTaTka (eciu Ipyroil yxke sBISETCS
LIUCTEUHOM), HO OOBIMHO TIOCPEACTBOM MYTAlMH JABYX OCTaTKOB, KOTOPBIE SIBIISTFOTCS
NPOCTPAHCTBEHHO OJIM3KMUMHU JIPYT K APYTY, MO TUIY 3aMEHbl Ha LIUCTEHH, B PE3yJbTaTe 4ero
CaMONPOM3BOJIBHO WJIM TOCPEACTBOM AKTHBHOTO OKHCIIEHHs] 00pa3yeTcsi KOBAJEHTHAsl CBS3b
MeXJy aTOMaMM Cepbl B 3THX OCTaTKax. B NpeanodYTUTENbHOM BapHaHTE OCYILECTBIICHMUS
MOJIMIIENTHUIBI COAEPKAT LUCTeHH B MOJOKeHUU 310 M LHMCTEMH B MNOJOXKEHUH 422, 4ro
obecrnieunBaeT 0Opa3oBaHME BHYTPUMOHOMEPHOI'O LIMCTEMHOBOIO MOCTHKA. B ompeneneHHbIX
BapHAHTaX OCYLIECTBJIEHUS MOJUIENTHABI COAEPKAT MYTALUI0 AMUHOKHCIIOTHI B MOJOXKEHHSIX
310 mw 422 mno Tumy 3amensl Ha C, B pesymprare uero oOpasyercs YKa3aHHBIHA
BHYTPUMOHOMEPHBIH LIUCTEWHOBBI MOCTHK. JTH IMCTEMHOBBbIE OCTATKH, TaKUM 00pasom,
00pa3yr0T BHYTPUMOHOMEPHBIH LIUCTEUHOBBIH (WM AUCYIb(PHUIHBIN) MOCTHUK, KOTOPBIH

crabunmmusupyet 0enok (cMm. ¢ur. 4).
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Kpome Toro, mist mosjydeHus CTaOMJIBHBIX TPHMEPHBIX IOJUMENTUAOB CTEOJIEBOrO
nomeHa HA momumnenTuasl mo HACTOAIIEMY H300PETEHHIO COAEpIKaT MO MEHbIIeH Mepe IBa
IIUCTENHOBBIX OCTaTKa, OOpa3yIUINX MEKMOHOMEPHbIN (MEXKIPOTOMEPHBINH) LUCTEUHOBBIH
mMocTtuk. Takum 00pa3oM, B ONpeneNeHHbIX BAPHAHTAX OCYIIECTBJICHUS MOJHUIIETITHABI CONEPKAT
LIMCTENH B MOJOXEHHH 397 B KOMOMHAIMU C IIMCTEUHOM B NOJOkeHHH 405; Win LUCTEUH B
NoJIo’keHuu 396 B KOMOMHALIMK ¢ LIUCTEMHOM B rosioxkeHun 408; WM LIUCTEHUH B TOJIOKEHUH
399 B KOMOMHALIMH C IUCTEUHOM B IOJIOXKeHUH 405.

B onpeneneHHBIX BapuaHTax OCYLIECTBJICHUsI TMOJUIIENITUABI COIEPKAT MYTALUIO
AMUHOKHUCJIOTBEl B monoxeHun 397 mo tumy 3aMmeHsl Ha C U MyTallMl0O aMHHOKUCIIOTHI B
nonoskeHuu 405 mo tumy 3ameHsl Ha C, WM MyTalMIO aMUHOKHUCIIOTHI B MOJOXEeHUH 396 1o
TUMy 3ameHbl Ha C U MyTalu0 aMHUHOKHCIIOTHI B nosioskeHuu 408 mo tumy 3amensl Ha C; unu
MYTaLUI0 aMUHOKHUCIIOTEI B OJIOskeHUHU 399 no tuny 3aMeHbl Ha C 1 MyTalui0 aMUHOKHUCIIOTHI B
nojoxernn 405 mo Tumy 3amenbl Ha C, B pesynbTaTe 4ero o0Opa3yercsi MEeXKMOHOMEPHBIH
LIUCTEUHOBBII MOCTUK MEXAY LIMCTEMHOM B MOJNOXKEHUU 397 nepBoro MOHOMEpPA U LUCTENHOM B
nonoxenun 405 BTOPOro MOHOMEpPA, WJIH MEXAY LUCTEMHOM B MOJOXE€HHH 396 mnepBoro
MOHOMEpa U LUCTEHHOM B mnosoxeHuu 408 BTOPOro MOHOMEpA, WIM MEXAY LHUCTEMHOM B
nosnoxenuu 399 nepBoro MOHOMEpa M LMCTEMHOM B mnojoxkeHuu 405 BTOpOro MOHOMEDA.
Cnenyer OTMETUTb, 4YTO B HEKOTOPbIX BAapHaHTaX OCYILECTBIEHUS aAMHUHOKHCIOTBI B
nonoxkenusix 405 wu 408  HaxomATCA B TETEPOJIOTMYHON  TPUMEPU3ALMOHHON
MOCJIEIOBATEIbHOCTH.

B npeanouytuTenpHOM BapHaHTE OCYLIECTBJIEHUS MOJUIENTUABI COAEpXkKAaT LUCTEHH B
noJjioxkeHnu 397 u 1pcTenH B nosnoxkeHuu 405, B pesyibraTe yero o0pasyercs MeXXMOHOMEPHBIH
LUCTEUHOBBIM MOCTHK MEXJy LHUCTEMHOM B TMOJOXKEeHUMH 397 mepBOro MOHOMEpa W
aMUHOKMCJIOTON B MoJioskeHuH 405 BTOpOro MoHomepa.

B omnpeneneHHBIX NPEANOYTUTENBHBIX BAPUAHTAX OCYLIECTBICHHUS MOJUNENTHIBI
cozeprKaT MyTaLlMK aMUHOKHUCIIOTHI B OJIOXKEHUHU 397 10 TUMY 3aMEHbI HAa LUCTEUH U MyTaLUIO
AMUHOKHCJIOTHI B TOJIOskeHUU 405 MO TUIy 3aMEHbI Ha I[IUCTEHH, B Pe3yJbTaTe 4yero oopasyercs
MEKMOHOMEPHBIN IMCTEMHOBBIII MOCTUK MEXAy LUCTEMHOM B NonoxeHuu 397 mnepBoro
MOHOMEpa U AMUHOKHCJIOTOM B MOJIOKeHUU 405 BTOPOro MOHOMEDPA.

Kpome Toro, B omnpeneseHHbIX BApHUAaHTaX OCYILUECTBJIEHUs IO MEHbIIEH Mepe OnHa
MyTanus OblTa BBEACHA B TaK Ha3blBaeMyK B-mermo, npu sToM B-mernst comep:kut
AMHUHOKHCIJIOTHYIO NOCJIEIOBATENbHOCTD, HAUMHAIOLIYIOCS C aMHUHOKHUCIIOTHI B MOJIOKEHUU 385 U
NPOIOJIKAIOIIYIOCS 10 aMUHOKHUCIOTHI B monokeHun 404 BxmounrensHo (cm. ¢ur. 1C). B
COOTBETCTBHH C HACTOSIINM H300pETEHHEM MO MEHbLIEH Mepe OfHa MyTalusl MPEACTaBIseT
co0Ol MyTaluI aMHHOKHCIOTHI B MOjoxkeHHH 392 mo Tumy 3ameHbl Ha P, R wm Y,
NPEANIOYTUTENBHO TI0 TUIY 3aMeHbl Ha R mu P. Myranus no tumny 3amensl Ha R (3apspkeHHYIO
AMHHOKHUCJIOTY) MPUBOANT K YCTPAHEHUIO MCXOIHOW NOCTYMHON rHapopoOHON aMHHOKHCIIOTHI
(F B OonmpmmHcTBe HA BHpyca rpumnma) mocjie yJaJe€HUs T'OJIOBHOTO JIOMEHA M TOBBIIIEHHIO
PacTBOPUMOCTH H 3KCIIPECCUH SKCIPECCUPYEMBIX MOJIUIIENTHIOB cTedIeBOro qoMeHa. MyTtarust

no Tumy 3aMCHbl Ha AMHUHOKHCIIOTY P NpuBOAUT K CHHKCHHUIO CKJIOHHOCTHU B-netnu k
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oOpa3oBaHmiO crivpanu. B onpeneneHHbIX BapHaHTax OCYIIECTBIIEHHs IO MEHbLIEH Mepe OIHa
MmyTanus B B-netsie nmpencrasisier coOOH MyTanMiO aMUHOKUCIIOTHI B MOJIOKEHHH 392 1O THITY
3aMeHbl Ha R. B onpenenenHbIx BapuaHTax OCYIUECTBJICHHs IO MEHBILIEH Mepe OHA MyTalusl B
B-nerne npencrasnsier coOON MyTalMI0 aMUHOKHCIIOTHI B TIOJIOXKEHUH 392 1o TUMY 3aMEHbI Ha
P.

Kpome ToOro, B ONpeneNeHHbIX BAapUAHTaX OCYIIECTBJIEHUS MOJMUIENTUAOB IO
HACTOSAIIEMY H300pETeHUI0 aMUHOKHCIOTA, COOTBETCTBYIOIIAs aAMHHOKHCIOTE B IOJIOKEHUU
395, mpencraBisier coboi I, aMMHOKMCIIOTA, COOTBETCTBYIOIIAS AMHUHOKHCIIOTE B MOJIOMKEHHUH
399, mpencrasnsier coboit Y wiu C, npeanodTuTenbHo Y, aMHHOKUCIIOTA, COOTBETCTBYIOIIAS
aMUHOKHUCJIOTe B moyioskeHuu 400, mpexncrapnsieT codoi P, aMMHOKHCIIOTA, COOTBETCTBYIOINAS
amuHOKucyoTe B nonoxkennn 401, npeacrapnser codoii K, aMUHOKHCIOTA, COOTBETCTBYOIIIAS

aMUHOKHUCJIOTe B mnonoskenuun 402, mnpencraBisier coboit S, w/wim  aMHHOKHUCIIOTA,

>
COOTBETCTBYIOLIAsi aMHHOKHCIIOTEe B mojoxeHun 404, mpencrasisier coboit R nmm Q (B atom
clydae TaKXe HyMmepauusi corjacHo Hymepauuu H3). B onpeneneHHbIX BapuaHTax
OCYIIECTBIIEHHsI AMUHOKHCIIOTA B TIOJIOKeHUH 392 mpencrasisier coboli P wimu R, amuHokucnora
B moyiokeHUW 395 mpencraenser coOod I, aMHMHOKMCIOTa B MOJNOXKEHWH 399 mpencraBisieT
coboii Y, amuHOkHcioTa B monokeHnn 402 mpencraBisier co0oi S; M aMHHOKHCIIOTAa B
nonioskennu 404 npencrasisier codoii R wim Q.

B npeanodyTuTENnpHBIX BapUAHTaX OCYLIECTBJIEHUS MOJUNENTUABI MO CPABHEHUIO C
nojunentuaoM HA nmukoro Tuma comepskar, TakuM OOpa3oM, IO MeEHbIIEH Mepe OIHY
JOTIONIHUTEIBHYIO MyTalluiO B B-nietsnie, BHIOpaHHYIO U3 MPYMIIbL, COCTOSIIIEH U3:

- MyTaluuud aMHUHOKHCJIOTHI, COOTBETCTBYHOLIENH aMUHOKHMCIOTE B MOJIOXKEHUU 395, 1o
TUITy 3aMeHbl Ha [,

- MyTalUHd aMHHOKHCIIOTBI, COOTBETCTBYIOILEH AMHHOKMCIOTE B nosoxkeHuu 399, mo
Tumy 3ameHsl Ha Y win C, NpeanoYTUTeNbHO Y,

- MyTaluyd aMUHOKHCJOTBHI, COOTBETCTBYIOLIEH aMUHOKUCIOTE B mosoxkeHuu 400, mo
TUIy 3aMeHbl Ha P;

- MyTaluy aMUHOKHCJOTBHI, COOTBETCTBYIOLIEH aMUHOKUCIOTE B mnonoxeHuu 401, mo
TUMy 3aMeHbl Ha K

- MyTaluuy aMHUHOKHCJIOTBHI, COOTBETCTBYHOILIEH aMUHOKUCIOTE B mnosoxeHuu 402, no
TUITy 3aMeHbI Ha S U

- MyTaluuyd aMHUHOKHCJIOTHI, COOTBETCTBYIOILIEH aMHUHOKHCIOTE B mnosnoxeHuun 404, mo
Tuny 3amensl Ha Q umu R.

B ompeneneHHOM BapuaHTe OCYILUECTBJEHUS TMOJUIENTHAbI IO CPABHEHHUIO C
nonunentunoM HA auxoro Tuma copepaTr MyTaLMI0 aMMHOKHUCIOTHI B MOJIOKeHUH 392 mo
Ty 3aMeHbl Ha P win R, MyTanuio aMUHOKHCIIOTEI B MOJOKEHUH 395 1o Tumy 3aMeHsbl Ha I
MYTALUK AMUHOKHUCJIOTHI B MOJIOKEHUH 399 1O THUIy 3aMEeHBI HA Y, MyTalUK AMUHOKHUCJIOTHI B
nojioxerny 402 1o THITy 3aMeHBI Ha S 1 HeoOsI3aTeIbHO MyTallMI0 aMUHOKHCIIOTHI B ITOJIOKEHUH
404 no Tuny 3amensl Ha Q nnu R.

B onpeneneHHbIX BapHaHTax OCYINECTBJICHUS AMUHOKUCIOTa B TMOJIOXKEHUU 392
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npeacrasisier coboit P mimm R, ammuHOKMCnoTa B mosoxkennu 395 mpexacramisier coboit [
AMUHOKUCJIOTa B MojoxkeHnn 399 mpexacrasisieT co0oil Y; amMuHOKHCIOTA B TojioskeHun 401
npeacrasisier coboit K; amuHOKMcioTa B monoxkeHmn 402 mpencraensier coboi S; wu
HeoOs3aTeIbHO aMUHOKHUCIIOTA B osioxkeHnn 404 npeacrasisier codoit R wu Q.

B npyrom npennodrureabHOM BapHAHTE OCYLIECTBJICHUS MOJUNENTH B 10 CPABHEHHUIO C
nonunentuaoM HA auxoro tuma copep:aT MyTaLUI0 aMMHOKHUCIOTHI B MOJIOKeHUU 392 1o
Tuny 3aMeHbl Ha P wnu R, MyTauuio aMUHOKHMCIIOTEI B MOJOXKeHUU 395 no Ttumy 3ameHsl Ha I;
MYTALMK AMUHOKHUCIIOTHI B OJIOKEHUH 399 MO TUIy 3aMeHbl Ha Y, MyTallMK0 AMUHOKHUCIIOTHI B
nonoxenuu 401 no Tumny 3amens! Ha K; MyTanuo aMUHOKHUCIOTHI B nosnoxeHuu 402 no tumy
3aMeHbI Ha S U HEe0Os3aTeJIbHO MyTALIMK AMUHOKHCIIOTHI B MOJIoskeHHH 404 1o THITy 3aMEHbI Ha
R wmu Q.

B onpeneneHHbIX BapMaHTax OCYINECTBJICHMs IOJUIENTHABI IO HACTOALIEMY
n300peTeHNI0 conepkar B-meriro, comepiKalyrd aMUHOKHCIOTHYIO TOCIIENOBATENbHOCTD,
BBIOPAHHYIO U3 TPYIIIBI, COCTOSALIECH U3:

IEKMNTQYTAIGKEYNKSER (SEQ ID NO: 126);

IEKMNTQYTAIGCEYNKSER (SEQ ID NO: 127);

IEKMNTQPTAIGCEYNKSEQ (SEQ ID NO: 128);

IEKMNTQRTAIGCEENKSEQ (SEQ ID NO: 129);

IEKMNTQPTAIGCEYNKSER (SEQ ID NO: 130);

IEKMNTQPTAIGCEFNKSEQ (SEQ ID NO: 131);

IEKMNTQRTAIGCEYNKSER (SEQ ID NO: 132);

IEKMNTQRTAICKEYPKSEQ (SEQ ID NO: 133); u

IEKMNTQRTAIGKECNKSER (SEQ ID NO: 134).

Kpome Toro, B COOTBETCTBHH C HACTOSLINM H300pETEHHEM aMUHOKHCIIOTA B MOJIOKEHUH
434 npencraBnsier coboit Q. B onpeneneHHBIX BapuaHTaxX OCYILIECTBJICHHS MOJMIETITH/IbI
crebneBoro nomena HA, Takum oOpa3om, comepkaT MyTalui0 aMUHOKHUCIIOTHI B MOJIOKeHHH 434
1o TUIy 3aMeHbl Ha Q, KOTOpasi MPUBOIUT K YJIYULICHHIO UX B3aUMOACHCTBUI ¢ 00pa3oBaHUEM
BOJAOPOAHBIX CBsi3ell. B omnpeneneHHbIX BapuaHTaX OCYIIECTBJICHHMS AMHUHOKUCIOTA B
noyiokeHnu 434 mpencrasisier codoil Q, a aMUHOKHUCJIOTA B TOJIOKEHUH 442 MpencraBisieT
coboii A. B ompeneneHHbIX BapuUaHTaX OCYIIECTBICHUS MOJUMENTHABI COAEPIKAT MYyTALHIO
AMUHOKHCJIOTBI B MOJIOXKEHUH 434 o Tumny 3aMeHbl Ha Q 1 MyTaluio B MOJOKEHUH 442 1o Tumy
3aMeHbl Ha A. DT MyTalUU NPUBOIAT K YJIYULICHUIO B3aUMOAEHCTBHUS 00JNacTel KOHTAKTa
TpuMepoB B D- u E-cimpainsix, a Takke OnmsnexatieM ¢py3noHHOM nentuae u B,Bs-netie.

Cnenyer emie pa3 OTMETUTb, YTO HUCIOJb3yeMas B JaHHOM JAOKYMEHTE HyMepalus
AMUHOKHCJIOTHBIX TIOJIOKEHUN OCHOBaHa Ha Hymepanmu H3 cormacHo Winter et al. (1981).
Taxxxe cnenyer eme pa3 OTMETUTb, YTO HyMepalUUs AMHHOKHCIOTHBIX IOJIOKEHUH,
UCIIONIb3yeMasi B JAHHOM JOKYMEHTE, OCHOBAHA Ha HyMEPAaLMU MOJOKEHUN B MOJHOPA3MEPHOM
nonunentune HA H3 (HAO). Takum oOpa3oM, HCIIONB3yEMbI B TaHHOM JTOKYMEHTE TEpMHH
"aMHUHOKHCIJIOTA B NOJNOXKeHUU 434" oTHOCUTCS K aMMHOKHUCIO0Te B nojoxenuun 434 8 HAO H3.

Hywmepanus, Takum o0Opa3oMm, HE OTHOCHUTCS K (DaKTUHYECKMM IIOJIOKEHHMSIM aMHUHOKHCIIOT B
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nojunenTuaax crednesoro nomeHa HA mo HacTtosmeMmy H300pETEHHIO BCIIEACTBHE JENELUH
roJIOBHOM oOactu (cm. ¢ur. 14).

Kpome Toro, B ONpenenseHHbIX BapUAHTAX OCYLIECTBJIECHHS AMHHOKHUCIOTA,
COOTBETCTBYIOLIIAs] AMHHOKMCJIOTE B ToJoxkeHuu 323, mpencrasisier coboit K, w/mmm
AMHMHOKHCJIOTa, COOTBETCTBYIOIIAS aMUHOKUCIIOTE B MOJIokeHnH 326, mpencrasisier coboit K. B
IPEANOYTUTEILHOM BapUAHTE OCYLIECTBICHUS aMUHOKHUCIIOTA B MOJIOXKEHUH 323 MpencTaBiseT
coboit K, n amuHOKHCIOTa B NoJIokeHuu 326 npencrasisier codoii K.

B ompeneneHHbIX BapuaHTax OCYLIECTBJICHMS AMMHOKHUCIOTA, COOTBETCTBYIOLIAS
AMUHOKHCJIOTE B noyiokeHuu 339, npencrassier codoii T.

B omnpeneneHHpIX BapuaHTax OCYIIECTBJIICHUS AMHUHOKMCIOTA, COOTBETCTBYHOLLIAS
aMUHOKHUCJIOTe B TmonoskeHun 438, mpexacraenser coboii E, w/wmiam  aMUHOKHUCIIOTA,
COOTBETCTBYIOLIAsi AMUHOKHCIIOTE B IMOJIOKEHUH 442, mpencrasisier codoi .

B onpeneneHHBIX BapHaHTaX OCYIIECTBJICHUS MOJHUMENTHAbI crebimeBoro nomeHa HA,
TaKUM 00pa3oM, AOTOJHHUTEIBHO COAEPIKAT OAHY MIIM HECKOJIbKO JOMOJHUTEIbHBIX MyTallUi B
nomeHe HA1 n/unmn HA2 no cpaBHenmto ¢ noaunentiuaoM HA nukoro tumna.

B onpeneneHHbIX BapuaHTax OCYLIECTBJICHHUs TMOJUIMENTUABI COAEPXKAT MYTALUIO
AMHHOKHUCJIOTBI, COOTBETCTBYIOILEH aMHUHOKUCIIOTE B MOJOKEHUU 323, mo Tuny 3aMeHsl Ha K
W/WJTH MyTaIlUI0 aMHHOKHUCIIOTBI, COOTBETCTBYIOLIEH aMUHOKHUCIIOTE B MOJIOKEHUU 320, 1O TUTTY
3ameHbl Ha K. OTu MyTanuy npuBOAsT K NOBBILIEHUIO PACTBOPUMOCTH U 3KCIIPECCUU MOJIEKYJIbI.
B npyrom BapmaHTe OCYIIECTBJIEHHs IOJMIENTHAbI CTEOJIEBOrO OMEHA IO HACTOAIIEMY
M300pETEHHNIO COMEepPIKAT MYTALMI0 aMHUHOKHUCIIOTHI B TOJIOckeHU! 323 mo Tumy 3amensl Ha K u
MYTALMKO aMUHOKHCJIOTBI B MOJIOKEHUU 326 1O TUIy 3aMeHbl Ha K.

B ompeneneHHbpIX BapuaHTaX OCYLIECTBJICHUs MOJUNENTUABI COJAEPKAT MYTALUIO
AMUHOKHCJIOTBI, COOTBETCTBYIOIEH aMMHOKUCJIOTE B MOJIOKeHUH 339, no tumy 3ameHbl Ha T.
Ota MyTanys NPUBOIUT K YAAJIEHUIO TOCTYITHOH PacTBOPUTENO rHApo(OOHON aMUHOKHCIIOTHI B
nerne ¢y3uoHHoro mentuna (merne FP) u moBblmeHto, TakuMm o0pa3oM, pacTBOPHUMOCTH
MOJIEKYJIBL.

B onpeneneHHbIX NpPENNOYTUTENBHBIX BapHaHTaX OCYLUECTBIECHUs AMHUHOKUCIOTA B
nojoxennu 323 npencrasisier codoit K, aMuHOKHCIOTa B IOJIOXKEHUU 326 mpencTaBisier coOoit
K, amunokmcnora B nmojoxkeHuu 339 npexacrapinsier coboii T, aMUHOKHCIIOTa B MOJIOXKEHUH 392
npencrasisier cobolt Y, P wu R, npennoururensHo P unu R, amuHOKMCIOTa B TIOJIOsKeHUU 395
npeacrasisier coboit I, amuHOKHMciIOTAa B TonokeHHMM 399 mpencrasisier coboit Y,
AMUHOKHUCJIOTa B TojioskeHuu 402 mpexacraensieT coOolt S, amMuHOKHCIIOTa B mojiokeHuu 404
npencrasisier codoit Q unmu R, amuHOKMCI0Ta B TIoJIoskeHUH 434 mipencrasisietr codoit Q.

B onpeneneHHbIX MNPENNOYTUTENBHBIX BAPUAHTAX OCYIIECTBJICHUS MOJIUIENTUABI
COoAepKaT MyTaLMK) aMHHOKUCIOTHI B MOJOKeHHMU 323 mo Tumy 3ameHbl Ha K, myrtanuro
AMHMHOKHCIIOTBI B MOJIOKEHHM 326 mo Tuimy 3amMeHbl Ha K, MyTamuio aMHUHOKHUCIOTHI B
nosioxkeHuu 339 no tumny 3amenel Ha T, MyTalUO aMHUHOKHUCJIOTHI B MOJIOKEHUHU 392 1o Tumy
3aMeHbl HA P wimm R, myTanuio aMUHOKMCIOTBEI B MOJOkeHUH 395 mo tumy 3amensl Ha I,

MYyTaLUI0 AMUHOKHUCJIOTHI B MOJOXKEHUH 399 MO TUIly 3aMeHbl Ha Y, MyTallUI0 AMUHOKHUCJIOTHI B
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nosockeHnu 402 mo TUmy 3aMeHbl Ha S, MyTalUI0 aMMHOKUCJIOTHI B nosoxkeHuu 404 mo tumy
3ameHbl Ha Q uin R 1 MyTanuio aMMHOKUCIIOTHI B TONOXKEHUH 434 o Tuiny 3aMeHbl Ha Q.

B omnpeneneHHbIX NPEANOYTUTENBHBIX BAPUAHTAX OCYLIECTBJIEHUS AaMHHOKHCIIOTA B
nojioxenuu 323 npencrasnser codoit K, aMuHOKHCI0Ta B OJI0XKEeHUN 326 MpeacTaBisier coOoit
K, amunHOKHCNOTA B MonoxkeHUH 339 mpexacrasisier coboit T, aMHHOKHUCTIOTa B MONOXKEHUH 392
npencrasisier coboit P mnm R, ammuOkucnora B monoxkenun 395 mpencramiser coboit
AMHMHOKHCJIOTa B IOJIOKeHUH 399 mpexacrasnser coboil Y, aMHHOKHCIOTA B mojoxkeHuu 402
npencrasisier coboi S, amuHOKHCIOTa B monokeHun 404 mpenctaeisier coboit Q wmm R,
AMUHOKHCJIOTa B MojioxkeHUH 434 nipencrasisier codoit Q, 1 aMUHOKHUCIIOTA B TOJIOKEHUHU 442
npencTassier coOoi A.

B onpeneneHHbIX MNPEANOYTUTENBHBIX BAPUAHTAX OCYILECTBJICHUs IOJUIENTUABI
cozlepkaT MyTalUI0 aMHHOKHUCIOTHI B mnosioxkeHuu 323 mo tuny 3aMmeHsl Ha K, myranuro
AMHUHOKMCIJIOTBl B NOJOXEHUU 326 mo Tumy 3aMeHbl Ha K, MyTanMiO aMHUHOKHUCIOTHI B
nosoxkeHuu 339 no tuny 3ameHel Ha T, MyTalMO aMUHOKHUCIIOTHI B MOJOKEHUHU 392 1o Tumy
3aMeHbl HA P wnu R, mMyTanuro aMUHOKHMCIOTBI B MOJOXKEHUH 395 mo Tumy 3aMeHbl Ha
MYTALUK AMUHOKHUCJIOTHI B MOJNOXEeHUU 399 no TUMy 3aMeHbI Ha Y, MyTAallUK0 AMUHOKHUCJIOTHI B
nonokeHnu 402 mo TUIy 3aMeHbl Ha S, MyTalUI0 aMMHOKHUCIIOTHI B nosoxeHuu 404 no tumy
3aMeHbl Ha Q wnu R, MyTanuroo aMHUHOKHCIOTHI B ToyoxkeHUU 434 mo Tumy 3ameHbl Ha Q u
MYTaLMI0 AMUHOKHUCIIOTBI B IOJIOKEHUU 442 10 TUITy 3aMeHbl Ha A.

B onpeneneHHbIX BapuaHTax OCYLIECTBJICHHs MOJMIENTHUIABI COAEPKAT IO MEHbIIEH
Mepe ONHy JONOJHHUTEIbHYI0 MYTALMIO, BBIOPAHHYIO M3 TIPYMIbL, COCTOSINEH M3 MyTalUH
AMUHOKMCJIOTBI, COOTBETCTBYIOILEH aMUHOKHUCIIOTE B MOJOKEeHUH 438, 1o Tury 3aMeHbl Ha E B
KaueCTBE BO3MOXKHOW aJIbTEPHATUBHON OTPULIATENILHO 3apSKEHHONM aMHUHOKMCIJIOTHI U MyTaLlUU
AMUHOKHCJIOTBI, COOTBETCTBYIOLIEN aMUHOKHCIIOTE B MOJI0XKeHUH 442, 1o Tuny 3ameHsl Ha [ ans
HOBBILIEHUs THAPOGOOHOCTH B 001aCTH KOHTAKTA TPHMEPOB.

B coorBercTBMM € HAcTOALUMM HM300peTeHHEM MoJHnenTHn credneBoro nomeHa HA
npeacrasisier coboi mnomunentun HA rpynmer 1. Takum o0pa3oMm, B COOTBETCTBHH C
HACTOSIIUM H300peTeHHeM MOIU(UKALIUN, OIIMChIBAEMbIC B TAHHOM JOKYMEHTE, ObLITH BBE/ICHBI
B HA Bupyca rpunna u3 GunoreHeTH4eCKoi rpynmel 1, Takoro Kak BUPYC FPHUIIIA, COAEPKAIINN
HA nopruna H1, H2 wiu HS, ¢ monyyeHneM B pe3yJsbTaTe MOJHUIIETITHIOB CTEOIEBOrO JOMEHA
HA no Hacrosimmemy n3zobpereHuro. B onpeneneHHbIX BapHaHTaX OCYINECTBICHUS MOJHUITETITHL
crebneBoro nomeHa mnpexacrasisier coboil momumnentuny HA  H1. Takum obpasom, B
OTpEeNeNIeHHBbIX BAPHAHTAX OCYLIECTBICHUS MOJHUIENTHA crebneBoro nomeHa HA monmyueH u3
HA Bupyca rpumnmna A, copepxaiiero HA nonruna HI, kak, Hanpumep, u3 BHpyca Ipummna
A/Brisbane/59/2007 (HIN1) ¢ amuHokucioTHOH nocnenosarenbHocThio SEQ ID NO: 1 wm
A/California/07/09 (HIN1) ¢ amuHOKHCIOTHON mnocienoBarenbHocTei0 SEQ ID NO: 2.
Creunanucty B pgaHHOW oOnactu OymeT TOHATHO, YTO TNOJHUNENTHAbI MO HACTOSLIEMY
N300pETEHNI0 TaKke MOTYT ObITh mosydeHsl m3 HA npyrux mramMmoB Bupyca rpunma A u3
rpynmel 1, B Tom uncie 6e3 orpannuenus A/Texas/UR06-0526/2007 (HIN1) (SEQ ID NO: 3),
A/NewYork/629/1995 (HIN1) (SEQ ID NO: 4), A/AA/Marton/1943 (HIN1) (SEQ ID NO: 5),
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A/Puerto Rico/8/1934 (H1), A/Michigan/45/2015 (H1), A/Adachi/2/57 (H2N2) (SEQ ID NO: 6),
A/Singapore/1/57 (H2N2) (SEQ ID NO: 7), unu BupycoB rpumnmna, conepxkamux HA moaruna
HS, B Tom uncne 6e3 orpannuenust A/Vietnam/1203/2004 (HSN1) (SEQ ID NO: 8) unu A/Hong
Kong/156/97 (HS).

Kax onucaHo BblILIe, MOTUIIENTUBI CTEOJIEBOrO JOMEHA MOTYT COAEPIKATh WM MOTYT He
colepkaTb  JIMHKEPHYIO  IOCIEAOBATENbHOCTh M3 1-10  aMHUHOKHUCIOTHBIX  OCTAaTKOB,
3aMEINAloLy0 TMOABEPTrHYTYK Aejeunuu nocienosatenbHocTb HA1 um Tem  caMbim
COENUHSAIONYI0 N1Be ocTaBiuuecs dactu HA1. B omnpeneneHHbIX BapuaHTaX OCYIIECTBICHHUS
JIMHKEPHasl TMOCJEN0BAaTENIbHOCT COAEPKUT OT 1 g0 5 aMuHOKHUCIOT. B omnpeneneHHbIX
BapUaHTaX OCYILECTBJIEHUs] JIMHKEPHAs TMOCIEIOBATENIbHOCT coAepkuT 2, 3 umu 4
aAMUHOKHUCJIOTBIL. JINHKepHas MOCIeA0BaTENbHOCTD MOXKET SIBISTHCS T€T€POJOTHYHON JTMHKEPHOM
MOCJIEIOBATENbHOCTBIO, T. €. aMUHOKHUCJIOTHOH MOCJIEI0BATEIbHOCTBI), KOTOPast HE BCTPEYAEeTCsl
B HA, BCTpewaromemcsi B MPHUPOJE WIM JUKOrO THIMA, TaKoW Kak, 0e3 orpanwuenusi, G, GS,
GGG, GSG, GSA, GSGS, GSAG, GGGG, GSAGS, GSGSG, GSAGSA, GSAGSAG u
GSGSGSG.

B mnpeanoutuTenpHBIX BapUaHTaxX OCYILECTBJEHUS JIMHKEpPHAs IOCJIEeN0BATENbHOCTD
SIBJISIETCS. TOMOJIOTMYHOIN JIMHKEPHOH MOCHeAOBAaTENbHOCTBIO, T. €. aMHUHOKHCJIOTHOH
MOCJIEI0BATENBHOCTBIO, MOJTYYEHHONH U3 MOABEPTHYTOH Jelelud COOTBETCTBYIOIIEH TOJIOBHOM
obnactu, Takoi kak, 6e3 orpanmuenus, AGSG, AGS, GSG, HAGA, DQEG, DTPV, FPKT,
EPGD, EPG, TGNL, TPSS, TPS, ATGN, YPGD.

B npeanmodrurenpHBIX BapuUaHTaxX OCYIIECTBJEHHUS MOJUIENTUABI HE COAepKaT
JIMHKEPHYIO MOCJIE0BATEIbHOCTD.

Kax ommcano Bwime, pacuierienne Oenka HAO Bupyca rpunna (ma HADl u HA2)
TpeOyercst sl ero aKTHBHOCTH, YTO O0JierdaeT MpOHUKHOBEHHE BUPYCHOTO '€HOMA B KIIETKHU-
MHIIEHH, BbI3BIBAsI CIIUSTHIE YHIOCOMAILHON MeMOpaHbl XO35IMHA C BUPYCHOH MeMOpaHOM.

B ompeneneHHbIX BapuaHTax ~OCYLIECTBJICGHHS IMOJUIENTUABI IO HACTOALIEMY
U300pETEHUIO COAEP kAT MPUPOIHBIM Y4aCTOK pacueruieHus mpoTea3oil. Takum oOpasom,
U3BeCTHO, uTo mocnenoBarenbHOCTh Arg (R) - Gly (G), oxsarsiBaromas HA1 u HA2 (1. e.
AMHUHOKHUCJIOTHBIe TojioxkeHust 329 u 330), mpencrasisier coOOH y4acTOK pacriO3HABAHUS JJIS
TPUIICHHA W TPUIICHHOMOAOOHBIX TMPOTEa3 M, KaK NPABUJIO, PACIICIUISIETCS U aKTHBALUU
remMarnroTuHUHA (Qur. 1A).

B ompeneneHHbIX BapuaHTax OCYLIECTBJIEHHS IOJMIIENTHABI HE COAEpKaT y4acTOK
pacmeriennsi nporea3zoil. Takum oOpa3oM, B ONPENeNIeHHBIX MPEANOYTUTENbHBIX BapHaAHTaX
OCYIIECTBIIEHHsI YYaCTOK pAacCLICIUICHHs MpoTea3oll ObUl yAalieH IOCPEICTBOM MYTaLUH
AMHHOKHCJIOTHOTO OCTaTKa B MOJIOKeHMH 329 1O THUIy 3aMeHbl Ha JIIOOYI0 aMHHOKHCIOTY,
oranuHyto oT apruamHa (R) mnm mm3maa (K). B ompeneneHHbIX BapHaHTax OCYIIECTBIICHUS
AMHHOKHCJIOTHBI OCTaTOK B molokeHuu 329 He sBisercs apruauHoM (R). B
NPEANOYTUTENIbHOM  BapUAHTE  OCYLIECTBJICHMs]  MOJMIENTUAbl  COAEpKaT  MyTaLUio
AMHHOKHUCJIOTHI B MOJIOkeHNH 329 mo Tumny 3amenbl Ha raytamuH (Q). Takum obpasom, B

ONPEACJICHHBIX BapUaHTaX OCYLICCTBJIICHUSA [MMOJUICOTUABI IO HACTOALIEMY I/I306peTeHI/IIO
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comepkar HOKayT-myTanuio R329Q B yuacTke pacuieruieHus Uil NPeJOTBPAILEHUS
NPEAIONAraéMoOro pacuUleryieHus MOJIEKYJbl B XOZ€ MOJyYeHHUs In Vitro WM in vivo mocie
BBEIICHMUSI.

B npyrux BapuaHTax OCyLIECTBICHHS MOJUNENTHBI COAEPKAT MHOTOOCHOBHBIN Y4aCTOK
paclieryieHus, HalpuMep, Y4acToK paclierneHus QypuHoM (Kak ONMHUCBIBAETCA B NpuMepe 0).
Takum 0Opa3oM, MONUMENTHIBI MOTYT PACIIEILUIATHCS (YPHHONONOOHBIMH MPOTEA3aMH B KIIETKE
C TMOJNIyYEHHEM pAaCIEIUICHHOro MuHU-HA  aHajJOrM4HO HATHUBHO  CBEPHYTOMY H
npoueccupoBaHHoMy HA.

B onpeneneHHBIX BapHaHTax OCYIECTBJICHUs MOJMUMENTHIBI HE COAECPKAT CUTHAJBHYIO
nocjaenoBaTeibHOCTh. CUTHANBHAS TOCHENOBATEIbHOCTh (MHOTAA HAa3bIBaeMasi CUTHAJIbHBIM
NENTUAOM, HALCIUBAIOIIUM CUTHAJIOM, CHUTHAJIOM JIOKAJIW3alUH, IOCIEN0BATENbHOCTHIO
JIOKAJNU3alHUK, TPAH3UTHBIM MENTHUIOM, JUAEPHOW MOCIEA0BATENbHOCTBI WIH JIMIAECPHBIM
NEeNTUAOM) MpPencTaByisieT coboii kopoTkuit mentux (oObrdHO AMMHON 16-30 aMHHOKHCIIOT),
KOTOPBII MPUCYTCTBYeT Ha N-KOHIE OOJBIIMHCTBA HOBOCHHTE3WPOBAHHBIX OEJIKOB, KOTOPBIE
npeaHa3HaYeHbl Ui CeKpeTopHOro nmyTH. CUTHANBHBIE MOCIE0BATENBHOCTH (PYHKLIUOHUPYIOT,
BbI3BIBAS B KIJIETKE MepeMelneHue Oenka, 0ObIMHO K KJIeTOYHOH MemOpane. Bo MHOruX ciyuasx
AMHHOKHUCIJIOTBI, COCTaBJISIFOINME CHUTHAJbHBIA MENTHI, OTWIEIUBIFOTCA OT Oenka mocie
JOCTHXKEHHs] UM €ro KOHEYHOro mecra HasHaueHus. B HA Bupyca rpummna curHaibHbIe
NOCJIEIOBATENIbHOCTH  OOBIMHO  COZEpKaT IepBble 16  aMHHOKHUCIOT —aMHHOKHCIIOTHOH
NOCJIeNOBaTeNbHOCTH  noJHOpasMepHoro HAO  (cooTBeTcTByIOIIME aMHHOKHCIOTaM — OT
noJjioxeHus -6 1o nonoxxeHus 10 cornacHo Hymeparuu H3).

B omnpeneneHHbIXx BapuaHTax OCYLUECTBJECHUS MOJMIIENTUABI COAEP>KAT CHUTHAJIBHYIO
NOCJIEIOBATENbHOCTh  (4acTh CHUTHAJBHOW mocnenoBarenbHocTH). IlomumenTtuael  Moryr
COZlepKaTh  CUTHAJBHYIO  IIOCJIEAOBATENIBHOCTD  JUKOrO  TUma  (4acThb  CUTHAJIBHOM
HIOCJIEIOBATEIbHOCTH JTUKOTO THIA) MM MOTYT COHEp)KaTh AJbTepHATUBHBIE CHUIHAJbHBIC
MOCJIEIOBATEIBHOCTH (YacTh alIbTEPHATHBHBIX CUTHAJIBHBIX MOCIEIOBATENbHOCTEH), TaKue Kak,
0e3 orpaHMYeHUs], CATHAJIbHASI TOCIIEIOBATEIbHOCTD, BEIOPAHHAS M3 TPYTIIIbI:

MGSTAILGLLLAVLQGVCA (SEQ ID NO: 136) u

MGMTSALLALLALALKPGAWA (SEQ ID NO: 137).

B ompeneneHHbpIX BapuaHTax OCYILECTBIEHHsS MOJUNENTHAbI coiepxkaT aoMeH HA2,
CONEepsKalluil TPAaHCMEMOpPAHHBI W LUTOIIA3MAaTHYECKUH JTOMEHBI  (COOTBETCTBYFO LM
AMHUHOKMCIJIOTHON IOCJIE€I0BATEIbHOCTH, HAYMHAKOIIENHCS ¢ AMUHOKHUCIOTBIL, COOTBETCTBYIOILEH
AMHUHOKMCJIOTE B MOJIOXKEHUU 515, U mpoaoipkaroIencs 10 aMUHOKHCIIOTBI, COOTBETCTBYIOLIEH
AMHHOKHCIIOTE B NOJIOXKeHNH 550, BrimountenbHo (Hymepauus H3)).

JUnist mony4yeHust CEKPETHPYEMBIX (PacTBOPHMBIX) MOJUIENTHAOB CTEOIEBOro JOMEHa B
OTIPENEIEHHBIX BAPHAHTAX OCYIIECTBJICHHS IMOJUMENTUABl HE COXEp’KaT TPAaHCMEMOPAaHHBIA U
LIUTOIUIa3MaTHUECKUil foMeHbl. TakuM 00pa3oM, B ONpeNeNeHHBbIX BapUaHTAX OCYIIECTBIICHHS
MOJIMTIETITU]IBI COZlepKaT yceueHHbll foMeH HA2, B vactHocTH, toMeH HA2, KOTOpBIi ABNIAETCA
yceueHHbIM Ha C-koHIe. YcedeHHbl 1oMeH HA2 B COOTBETCTBUM C HACTOSALIMM H300pETeHUEM,

TaKuM 00pa3oM, sIBJIsIETCsl Oosiee KOPOTKUM, Y€M MOC/IEA0BATENbHOCTD MoJHOpasmepHoro HA2,
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Onaronmapst JeNerul OAHOTO HIIM HECKOJBKHX aMHHOKHCIIOTHBIX OCTaTkoB Ha C-KOHIE JOMEHa
HA2.

B ompenenennbix BapuaHtax ocyuiecTBieHusi C-koHueBas uactb aomeHa HA2,
HAYMHAOLIASICS ¢ aMUHOKHUCJIOTBI, COOTBETCTBYIOIIEH aMHUHOKHCIOTE B TOJIOkeHUU 516, Obuta
NOABEPrHyTa JAEJEeLUH C yNAJIEHHEM TeM CaMbIM IO CYTHU IOJHBIX TPAHCMEMOpPAHHOTO M
LIUTOIIA3MaTUYECKOIO JOMEHOB.

B onpeneneHHbIX BapuaHTaX OCYINECTBJIEHUS TAK)Ke ObLia MOIBEPTHyTA AEICLUU YacTh
C-koHIIeBOH crupain. B COOTBETCTBUM C HACTOSIIUM H300peTeHHEM ObLIO OOHAPYIKEHO, YTO
nake mpu aenenuu Oonbmeil yactu nomeHa HA2 moryt ObITh MONy4YeHBI CTAOMIIBHBIE
pacTBopuMble ToJHumenTuabl crebneBoro nomeHa HA. Takum oOpa3oM, B OmpeneiseHHbIX
BapuaHtax ocymectsieHuss (C-koHueBass dacTb JomeHa HA?2, HaunHawoomasica cC
aMHHOKHCIIOTHOM TiocnenoBaTenbHocT B nonoxkenun 500, 501, 502, 503, 504, 505, 506, 507,
508, 509, 510, 511, 512, 513, 514 wnu 515, Obuia moaBeprHyTa AeeUUU (B 3TOM CIIy4ae TaKiKe
HyMepalusi corjiacHo Hymepanmu H3, ommcannoit y Winter et al., Bblme) ¢ mojydeHHEM
PacTBOPUMOTO TOJHIIETITH/IA TTOCHIE SKCIPECCHH B KileTKax (¢ur. 12).

B mpeanoururensHoM BapuaHTe ocyuiecTBieHus C-koHIEeBas 4acTb gomeHa HA2 or
MOJIOJKEHUSI, COOTBETCTBYIOLIETO 516, Oblia MOABEPTrHYTA HEJISIIUH.

I'ereponornyHass aMHHOKHCIOTHAs MOCIENOBATENbHOCTh (T. €. aMHUHOKHCJIOTHAs
NOCJIEIOBATENbHOCTD, KOTOpasi He BCTpevaeTcs B mpupone B HA Bupyca rpunmna) HeoOs3aTeNbHO
ObLIa coenuHeHa ¢ (yceueHHbIM) fomMeHoM HA2.

Taxum 0Opa3om, B OnpeneNeHHbIX BApHAHTaxX OCYLIECTBIEHHs rociuenoBareabHocTH His-
metky, Hanpumep, HHHHHH (SEQ ID NO: 113) nnu HHHHHHH (SEQ ID NO: 114), unu
FLAG-metku (DYKDDDDK) (SEQ ID NO: 115) nnu nx xomOunauus Obiinu coequHensl ¢ C-
KOHLIEBOH aMHHOKHCJIOTOH (HeoOs3aTenbHO ycedeHHOro) nomeHa HA2 nus ueneil BbIABICHUS
WWIM ~ OYHCTKH. B omnpemeneHHBIX  BapuUaHTax  OCYINECTBICHUS  IeTepOJIOTHYHAs
AMHHOKHUCJIOTHASI TIOCJIEAOBATENIbHOCTh, TaKas Kak IOCIeNOBAaTeIbHOCTh His-METKH, MOXKET
ObITh TIpUCOeANHEeHa K (ycedeHHOMY) nomeHy HAZ2 ¢ momorupto JnHKepa. B ompeneiseHHbIX
BApHAaHTaX OCYIIECTBJIEHHUS JIMHKEP MOXKET COAepXkaTb YYacTOK MPOTEOIUTUYECKOTO
pacumeriennss  (4acTh  y4acTKa  MPOTEOJIMTUYECKOTO  PACIIEIUICHUS), HanpuMmep,
aMuHOKUCIOTHYIO TocienosaTenbHOcTh IEGR (SEQ ID NO: 116) win LVPRGS (SEQ ID NO:
117), nns epMEeHTATUBHOTO YAATEHUS MOCIEN0BATeIbHOCTH His-MeTKU Mociie O4UCTKY.

B onpeneneHHbIX BapuaHTax OCYLIECTBJIEHUS TIe€TEPOJIOTUYHAs AMUHOKHCIIOTHAs
NIOCJIEIOBATENbHOCTD, CoeMHEeHHas ¢ C-KOHIEBOM aMUHOKHCIOTOH (ycedeHHOro) nomeHa HA2,
COAEPKUT aMHHOKHCIIOTHYIO ITOCIIEI0BATEIbHOCTD, BEIOPAHHYIO U3 TPYIIIbI, COCTOSIIEH U3:

GYIPEAPRDGQAYVRKDGEWVLLSTFL (¢ongon) (SEQ ID NO: 118),

SGRDYKDDDDKLVPRGSPGSGYIPEAPRDGQAY VRKDGEWVLLSTFLGHHHHH
H (FLAG - ¢onnon - His-metka) (SEQ ID NO: 119),

SGRDYKDDDDKPGGGGSGGGGSGGGGSGGGGSGGGGSGGGGSGGGGSHHHH
HH (FLAG - nunkep GS - His-merka) (SEQ ID NO: 120),

EGRAAAGGSGGGGSMVFTLEDFVGDWRQTAGYNLDQVLEQGGVSSLFONLGV
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SVTPIQRIVLSGENGLKIDIHVIIPYEGLSGDQMGQIEKIFKVVYPVDDHHFKVILHYGTLV
IDGVTPNMIDYFGRPYEGIAVFDGKKITVTGTLWNGNKIIDERLINPDGSLLFRVTINGVT
GWRLCERILAAAAWSHPQFEKGAAWSHPQFEKGAAWSHPQFEK (NanoLuc - Strep-
mertka) (SEQ ID NO: 121),

EGRAAAGGSGGGGSMVFTLEDFVGDWRQTAGYNLDQVLEQGGVSSLFQNLGV
SVTPIQRIVLSGENGLKIDIHVIIPYEGLSGDQMGQIEKIFKVVYPVDDHHFKVILHYGTLV
IDGVTPNMIDYFGRPYEGIAVFDGKKITVTGTLWNGNKIIDERLINPDGSLLFRVTINGVT
GWRLCERILAGAAEPEA (NanoLuc - C-metka) (SEQ ID NO: 122),

EGRAAAWSHPQFEKGAAWSHPQFEKGAAWSHPQFEK (Strep-metka, SEQ ID NO:
154),

EGRAAALPETGGGAAEPEA (coprasza - C-merka) (SEQ ID NO: 123),

SGRDYKDDDDKPGGGGSGGGGSGGGGSGGGGSGGGGSGGGGSGGGGSWSHPQ
FEKGAAWSHPQFEKGAAWSHPQFEK (FLAG - nunukep GS - Strep-metka) (SEQ ID NO:
124) u

EGRAAAEQKLISEEDLGGGGSGGGGSGGGGSGGGGSGGGGSGGGGSGGGGSWS
HPQFEKGAAWSHPQFEKGAAWSHPQFEK (Myc-metka - quakep GS - Strep-metka) (SEQ
ID NO: 125).

B ompeneneHHBIX BapWaHTaX OCYIIECTBICHHUS T€TEPOJOTUYHBIN TPUMEPHU3ALUOHHBIN
noMeH ObuT coenmnHeH ¢ C-KOHLIEBOM aMMHOKHCIOTOH (HE0Os3aTeIbHO YCEYEHHOr0) TOMEHa
HA2, Takoii kxak, 0e3 orpaHu4eHHs, TPHUMEPH3aLMOHHbII noMeH "(onnoH" (kak ommucaHo y
Letarov et al. (1993); S-Guthe et al. (2004)).

B onpeneneHHbIX BapwaHTaxX OCYIIECTBJIEHUS MOJUIENTUABI cTeOneBoro aomeHa HA
colep:kaT aMHUHOKHCJIOTHYIO —IIOCJI€OBATEIbHOCTb, CONEPKALIYI0 IO MEHBIIeH Mepe
aMuHOKHCIOTHI 1-234 u3 SEQ ID NO: 30;

AMUHOKHUCJIOTHYIO  TIOCJIE€NOBATEeNIbHOCTh,  COJEpP’Kallyld IO  MeHbIIeld  mepe
amuHOKUCIOTHI 1-234 13 SEQ ID NO: 31;

AMUHOKHUCJIOTHYK) ~ TIOCJIEIOBATENIbHOCTh,  CONEpPIKAIIYd IO  MEHbIIEeH  Mepe
amuHOKUCIOTHI 1-234 13 SEQ ID NO: 52;

AMUHOKHUCJIOTHYK) ~ TOCJIEIOBATEeNIbHOCTh,  COJEPIKAlIyld 1O  MEHbIIeH  Mepe
amuHOKUCIOTHI 1-234 3 SEQ ID NO: 53;

AMUHOKHUCJIOTHYK) ~ TOCJIEIOBATeNIbHOCTh,  COJEpPIKAIIyKd 1O  MEHbIIeH  Mepe
aMuHOKUCJIOTHI 1-234 u3 SEQ ID NO: 54;

AMUHOKHUCJIOTHYE) ~ TIOCJIEIOBATENIbHOCTh,  CONEpPIKAllyld IO  MEHbIIeH  Mepe
amuHOKUCIOTHI 1-234 13 SEQ ID NO: 55;

AMUHOKHUCJIOTHYK) ~ TIOCJIEIOBATENIbHOCTh,  CONEpPIKAlyld 1O  MEHbIIeH  Mepe
amuHOKUCIOTHI 1-234 13 SEQ ID NO: 56;

AMUHOKHUCJIOTHYKO ~ TIOCIIEIOBATEIbHOCTh,  COINEPKAIYd MO  MEHBbIIeH  Mepe
amuHOKUCNOTHI 1-234 13 SEQ ID NO: 57,

AMUHOKHUCJIOTHYEO ~ TIOCJIENOBATENIbHOCTh,  COIEpPKAIIyld IO  MEHbIIeH  Mepe
amuHOKUCIOTHI 1-234 13 SEQ ID NO: 58;
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AMUHOKHCIIOTHYIO
amuHOKUCNOTHI 1-237 u3 SEQ ID NO: 59;
AMUHOKHCIJIOTHYIO
amuHOKUCNOTHI 1-234 13 SEQ ID NO: 60;
AMUHOKHCIIOTHYIO
aMuHOKHCIOTHI 1-234 u3 SEQ ID NO: 61;
AMUHOKHCIIOTHYIO  TOCJIE€A0BATENbHOCTD,
amuHOKUCIOTHI 1-234 3 SEQ ID NO: 62;
AMUHOKHCIIOTHYIO
amuHOKUCIOTHI 1-234 13 SEQ ID NO: 63;
AMUHOKHCIIOTHYIO
amuHOKUCIOTHI 1-230 m3 SEQ ID NO: 64;
AMUHOKHCIIOTHYIO
amuHOKUCIOTHI 1-231 3 SEQ ID NO: 65;
AMUHOKHCIIOTHYIO
amuHOKUCIOTHI 1-232 3 SEQ ID NO: 66;
AMUHOKHCIIOTHYIO
amuHOKUCNOTHI 1-233 m3 SEQ ID NO: 67,
AMUHOKHCIIOTHYIO
amuHOKUCNOTHI 1-234 13 SEQ ID NO: 68;
AMUHOKHCIJIOTHYIO
amMuHOKHUCIOTHI 1-235 u3 SEQ ID NO: 69;
AMUHOKHCIJIOTHYIO
aMUHOKHCIIOTHI 1-236 u3 SEQ ID NO: 70;
AMUHOKHCIIOTHYIO  TOCJE€A0BATENbHOCTD,
amuHOKUCIOTHI 1-237 13 SEQ ID NO: 71;
AMUHOKHCIIOTHYIO
amuHOKUCIOTHI 1-238 13 SEQ ID NO: 72;
AMUHOKHCIIOTHYIO
amuHOKUCIOTHI 1-234 3 SEQ ID NO: 73;
AMUHOKHCIIOTHYIO
amuHOKUCIOTHI 1-234 13 SEQ ID NO: 74;
AMUHOKHCJIOTHYIO
amuHOKUCIOTHI 1-228 13 SEQ ID NO: 75;
AMUHOKHCIIOTHYIO
amuHOKUCIOTHI 1-229 3 SEQ ID NO: 76;
AMUHOKHCIIOTHYIO
amuHOKUCNoThI 1-230 13 SEQ ID NO: 77,
AMUHOKHCIJIOTHYIO
amuHOKuCNoThI 1-231 u3 SEQ ID NO: 78;

noCJaCaA0BaATCIBbHOCTD,

noCJaca0BaTCIbHOCTD,

noCJI€A0BaTCIIbHOCTD,

oCJaeaA0BaATCIBHOCTD,

oCJaea0BATCIBHOCTD,

OCJICAOBATCIBHOCTD,

oCJICa0OBATCIBHOCTD,

OCJICaA0OBATCIBHOCTD,

noCJaCaA0BaATCIbHOCTD,

noCJacaA0BaTCIbHOCTD,

noCJacaA0BaTCIbHOCTD,

oCJaea0BaATCIBbHOCTD,

oCJaeaA0BaATCIBHOCTD,

IOCJICA0OBATCIBHOCTD,

IOCJICaOBATCIBHOCTD,

OoCJICa0OBATCIBHOCTD,

noCJaeaA0BaTCIbHOCTD,

noCJaca0BaTCIbHOCTD,

COZIEPIKALLYIO

COJZIEPIKALLYIO

COACPpIKAIYIO

COZEpIKALIYIO

COZEPIKALLYIO

COZEPIKALLYIO

COZEPIKALLYIO

COZIEPIKAILYIO

COZIEPIKAIIYIO

COZIEPIKALLYIO

COZIEPIKALLYIO

COACPpIKAIYIO

COACPKAIIYO

COZePIKALLYIO

COZEPIKALLYIO

COZIEPIKALLYIO

COIEPIKALIYIO

COZIEPIKALLYIO

COZIEPIKALLYIO

COJZIEPIKALLYIO

o

no

o

no

o

1o

1o

o

1o

1o

o

o

o

o

1o

1o

o

1o

o

o

MeEHbIIIeH

MEHBIIEH

MEHbIIIEN

MEHbIIEN

MEHbIIEH

MEHbIIEH

MeEHbIIeH

MeHbIIeNH

MEHbIIENR

MeEHbIIIEH

MEHBIIEH

MEHBIIEH

MEHbIIIEeN

MEHbIIEN

MEHBbIIEH

MeEHbIIeH

MeEHbIIIENH

MeHbIIeNH

MeEHbIIEH

MEHBIIEH

Mepe

Mmepe

mepe

mepe

Mepe

Mepe

Mepe

Mepe

Mepe

Mepe

Mmepe

mepe

mepe

Mepe

Mepe

Mepe

Mmepe

Mepe

Mepe

Mepe
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AMUHOKHCIIOTHYIO
amuHOKUCNOTHI 1-232 3 SEQ ID NO: 79;
AMUHOKHCIJIOTHYIO
amuHOKUCNOTHI 1-233 u3 SEQ ID NO: 80;
AMUHOKHCIIOTHYIO
aMuHOKHCIOTHI 1-234 u3 SEQ ID NO: 81;
AMUHOKHCIIOTHYIO  TOCJE€A0BATEIbHOCTD,
amuHOKUCIOTHI 1-235 u3 SEQ ID NO: 82;
AMUHOKHCIIOTHYIO
amuHOKUCIOTHI 1-234 13 SEQ ID NO: 83;
AMUHOKHCIIOTHYIO
amuHOKUCIOTHI 1-233 m3 SEQ ID NO: 84;
AMUHOKHCJIOTHYIO
amuHOKUCIOTHI 1-235 3 SEQ ID NO: 85;
AMUHOKHCIIOTHYIO
amuHOKUCIOTHI 1-233 m3 SEQ ID NO: 86;
AMUHOKHCIIOTHYIO
amuHOKUCNOTHI 1-234 u3 SEQ ID NO: 87,
AMUHOKHCIIOTHYIO
amuHOKUCNOTHI 1-233 u3 SEQ ID NO: 88;
AMUHOKHCIJIOTHYIO
amuHOKUCNOTHI 1-234 3 SEQ ID NO: 89;
AMUHOKHCIJIOTHYIO
aMuHOKHCIIOTHI 1-234 u3 SEQ ID NO: 90;
AMUHOKHCIIOTHYIO  TOCJE€A0BATENbHOCTD,
amuHOKUCIOTHI 1-234 13 SEQ ID NO: 91;
AMUHOKHCJIOTHYIO
amuHOKUCIOTHI 1-234 13 SEQ ID NO: 92;
AMUHOKHCIIOTHYIO
amuHOKUCIOTHI 1-234 13 SEQ ID NO: 93;
AMUHOKHCIIOTHYIO
amuHOKUCIOTHI 1-234 13 SEQ ID NO: 94;
AMUHOKHCIIOTHYIO
amuHOKUCIOTHI 1-234 13 SEQ ID NO: 95;
AMUHOKHCIIOTHYIO
amuHOKUCIOTHI 1-234 m3 SEQ ID NO: 96;
AMUHOKHCIIOTHYIO
amuHOKUCNOTHI 1-233 u3 SEQ ID NO: 97,
AMUHOKHCIJIOTHYIO
amuHOKUCIOTHI 1-234 13 SEQ ID NO: 98;

noCJaCaA0BaATCIBbHOCTD,

noCJaca0BaTCIbHOCTD,

noCJI€A0BaTCIIbHOCTD,

oCJaeaA0BaATCIBHOCTD,

oCJaea0BATCIBHOCTD,

OCJIECAOBATECIIbHOCTD,

oCJICa0OBATCIBHOCTD,

OCJICaA0OBATCIBHOCTD,

noCJaCaA0BaATCIbHOCTD,

noCJacaA0BaTCIbHOCTD,

noCJacaA0BaTCIbHOCTD,

nOoCJaCA0BATCIbHOCTD,

oCJaeaA0BaATCIBHOCTD,

IOCJICA0OBATCIBHOCTD,

IOCJICaOBATCIBHOCTD,

OoCJICa0OBATCIBHOCTD,

noCJaCaA0BaATCIIbBHOCTD,

noCJaca0BaTCIbHOCTD,

COZIEPIKALLYIO

COJZIEPIKALLYIO

COACPpIKAIYIO

COZEPIKAILYIO

COZEPIKALLYIO

COZEPIKALLYIO

COIEPIKALITYIO

COZIEPIKAILYIO

COZEPIKALLYIO

COZIEPIKALLYIO

COZIEPIKALLYIO

COACPpIKAIYIO

COACPKAIIYO

COIEPIKALIYIO

COZEPIKALLYIO

COZIEPIKALLYIO

COZEPIKAILYIO

COZIEPIKALLYIO

COIEPIKALITYIO

COJZIEPIKALLYIO

o

no

o

no

o

1o

1o

o

1o

1o

o

o

o

o

1o

1o

o

1o

o

o

MeEHbIIIeH

MEHBIIEH

MEHbIIIEN

MEHbIIIEeH

MEHbIIEH

MEHbIIEH

MeEHbIIIEeN

MeHbIIeNH

MeHbIIeNH

MeEHbIIIEH

MEHBIIEH

MEHBIIEH

MEHbIIIEeN

MEHbIIEH

MEHBbIIEH

MeEHbIIeH

MeHbIIeNH

MeHbIIeNH

MeEHbIIIEH

MEHBIIEH

Mepe

Mmepe
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Mepe

Mepe
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AMUHOKHCIIOTHYIO
amuHOKUCIOTHI 1-234 13 SEQ ID NO: 99;
AMUHOKHCIJIOTHYIO
amuHOKUCNOTHI 1-232 3 SEQ ID NO: 100;
AMUHOKHCIIOTHYIO
amuHokucnoTel 1-237 u3 SEQ ID NO: 101;
AMUHOKHCIIOTHYIO  TOCJE€A0BATEIbHOCTD,
amuHOKUCNOTHI 1-238 3 SEQ ID NO: 102;
AMUHOKHCIIOTHYIO
amuHOKuCNOTHI 1-231 3 SEQ ID NO: 103;
AMUHOKHCIIOTHYIO
amuHOKUCIOTHI 1-231 m3 SEQ ID NO: 104;
AMUHOKHCIIOTHYIO
amuHOKUCNOTHI 1-237 m3 SEQ ID NO: 105;
AMUHOKHCIIOTHYIO
amuHOKUCNOTHI 1-231 3 SEQ ID NO: 106;
AMUHOKHCIIOTHYIO
amuHOKUCNOTHI 1-237 m3 SEQ ID NO: 107,
AMUHOKHCIIOTHYIO
amuHOKUCNOTHI 1-234 3 SEQ ID NO: 108;
AMUHOKHCIJIOTHYIO
amuHOKUCNOTHI 1-231 3 SEQ ID NO: 109;
AMUHOKHCIJIOTHYIO
amuHokucnoTel 1-231 u3 SEQ ID NO: 110;
AMUHOKHCIIOTHYIO  TOCJE€A0BATENbHOCTD,
amuHOKuCNOTHI 1-237 u3 SEQ ID NO: 111;
AMUHOKHCJIOTHYIO
amuHOKUCNOTHI 1-237 m3 SEQ ID NO: 112;
AMUHOKHCIIOTHYIO
amuHOKUCNOTH 1-234 3 SEQ ID NO: 135;
AMUHOKHCIIOTHYIO
amuHOKUCIOTHI 18-248 u3 SEQ ID NO: 147,
AMUHOKHCIIOTHYIO
amuHOKUCIOTHI 18-248 u3 SEQ ID NO: 148;
AMUHOKHCIIOTHYIO
amuHOKUCIOTHI 18-248 u3 SEQ ID NO: 149;
AMUHOKHCIIOTHYIO
amuHOKUCNOTHI 17-247 u3 SEQ ID NO: 150;
AMUHOKHCIJIOTHYIO
amuHOKUCNOTHI 17-247 u3 SEQ ID NO: 151;

noCJaCaA0BaATCIBbHOCTD,

noCJaca0BaTCIbHOCTD,

noCJI€A0BaTCIIbHOCTD,

oCJaeaA0BaATCIBHOCTD,

oCJaea0BATCIBHOCTD,

OCJICAOBATCIBHOCTD,

oCJICa0OBATCIBHOCTD,

OCJICaA0OBATCIBHOCTD,

noCJaCaA0BaATCIbHOCTD,

noCJacaA0BaTCIbHOCTD,

noCJacaA0BaTCIbHOCTD,

oCJaea0BaATCIBbHOCTD,

oCJaeaA0BaATCIBHOCTD,

IOCJICA0OBATCIBHOCTD,

IOCJICaOBATCIBHOCTD,

OoCJICa0OBATCIBHOCTD,

noCJaea0BaTCIbHOCTD,

noCJaca0BaTCIbHOCTD,

COZIEPIKALLYIO

COJZIEPIKALLYIO

COACPpIKAIYIO

COZEPIKAILYIO

COZEPIKALLYIO

COZEPIKALLYIO

COZEPIKALLYIO

COZIEPIKAILYIO

COZEPIKALLYIO

COZIEPIKALLYIO

COZIEPIKALLYIO

COACPpIKAIYIO

COACPKAIIYO

COIEPIKALIYIO

COZEPIKALLYIO

COZIEPIKALLYIO

COZEPIKAILYIO

COZIEPIKALLYIO

COIEPIKALITYIO

COJZIEPIKALLYIO

o

no

o

no

o

1o

1o

o

1o

1o

o

o

o

o

1o

1o

o

1o

o

o

MeEHbIIIeH

MEHBIIEH

MEHbIIIEN
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MEHbIIEH

MeEHbIIeH

MeHbIIeNH

MeHbIIeNH

MeEHbIIIEH

MEHbBIIEN
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MeHbIIeNH
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MeEHbIIIEH

MEHBIIEH
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Mepe
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AMUHOKHCJIOTHYKO  TOCJIENOBaTeNbHOCTb,  COJEpP’KAllyld IO  MeHbIIeH  Mepe
aMuHOKUCNOTHI 16-246 u3 SEQ ID NO: 152; unn

AMUHOKHCJIOTHYKO  TOCJIEOBaTeNbHOCTb,  COJEpP’KAllyld IO  MEHbIIEH  Mepe
amuHOKUCNOTHI 18-248 u3 SEQ ID NO: 153.

B  mpeamoutuTenbHOM ~— BapuaHTE — OCYLIECTBJICHHUS  IOJUNENTHI  COAEPKUT
AMHHOKHUCJIOTHYIO TTOCJIE€ZIOBATENILHOCTD, COAEPIKALIYIO IO MEHbIIEH Mepe aMMHOKUCIOTHI 1-231
u3 SEQ ID NO: 103, 104, 109 umu 110.

B ONpeneNeHHbIX  BapHaHTaX  OCYLIECTBJIEHUS  MOJMIIENTHABI  COIEpIKar
AMUHOKHCJIOTHYIO TOCJIEIOBATENIbHOCTb, BBIOPaHHYIO M3 rpymmbl, coctosined w3 SEQ ID NO:
31,31,52-112 u 135.

B mpeamoutuTenbHOM — BapuaHTE — OCYLIECTBJIEHUs  MOJUNENTHI  COAEPKUT
AMUHOKHCJIOTHYKO TMOCJIeIOBATENIbHOCTD, BBIOPaHHYIO M3 rpymmbl, coctosined m3 SEQ ID NO:
103, 104, 109 u 110.

B onpeneneHHbIX BapuaHTax OCYLIECTBJIEHMs IMOJUIMENTUIbI TIMKO3WIUPYIOTCS IpPU
SKCIIPECCUHN B TOAXOIAIIMX KIETKax (Hampumep, KJeTKax Milekonutaromux). ITomumenTuabl
MOTyT COJE€pKaTb OJWH MWJIM HECKOJIbKO HATUBHBIX MOTHUBOB TIJIMKO3WIMpOBaHMs. B
OTIpEe/IeNIEHHBbIX BapUaHTaX OCYIIECTBJIEHUS MOJUIENTHIbI COAEp>KaT MO MEHbLIell Mepe OAuH
TOTIONTHUTEIIBHBII/BBEIEHHBIH MOTHB  IJIMKO3WJIMPOBaHUS. B ompeneneHHbIX BapuaHTax
OCYIIECTBIIEHHSI 110 MEHbIIEeH Mepe OAMH MOTHB TNIMKO3MJINPOBAHMS OBLI BBEIEH ITOCPENCTBOM
MyTaLlild aMUHOKHUCJIOTHI B nojioxkeHUH 402 o Tumy 3ameHbl Ha S. B pesynbTaTe 3TOH MyTauuu
Oyner BBOOUTHCA MOTHUB N-CBSI3aHHOTO TIIMKO3UIMPOBaHUs B nosoxkenue 400.

ITonmunenTuasl Takke€ MOXXKHO BBOAWTh B KOMOMHALMM C HAHOYACTHLIAMH WM
KOHBIOTMPOBAHHBIMU C HAHOYACTULIAMH, TAKUMH KakK, HalpuMep, IOJUMEpPBL, JIUIIOCOMBI,
BUPOCOMBI, BHUpyconomoOHble wacTuubl. IlomumenTuasl MOryT ObITh  OOBEOUHEHBI C
HAHOYACTHUIIAMHU, HHKAICUAMPOBAHbl B HHUX WM KOHBIOTUPOBAHbBI C HHUMHU (Hampumep,
KOBQJICHTHO CBSI3aHbI C HUMH WUJIH aACOPOMPOBAHBI HA HHX ).

Kpome TOro, B HacrosiimeM H300pETEHHMHM NPEACTABICHbI MOJIEKYJIbl HYKJIECHHOBOU
KHCJIOTBI, KOMUPYIOIIKE MOJUIENTHAbI cTe0ieBoro foMena HA Bupyca rpunma mno HacTosimemMy
n3o0perennio. CrienuanucTy B JaHHOW OOJACTH MOHSTHO, YTO HECKOJIBKO PA3IMYHBIX MOJIEKYJT
HYKJIEUHOBOM KMCJIOTBHI MOTYT KOJAUPOBaTh OAWH U TOT JK€ NOJUIENTHJ IO NpUUINHE
BBIPOXKIEHHOCTH T€HETHUYECKOro Kona. Takske MOHSATHO, YTO CHELUATHUCTBI B JaHHOW o0IacTu
MOTYT C MOMOIIBIO CTAHJAPTHBIX METOJUK OCYLIECTBISATh HYKJIEOTHHbIE 3aMEHbI, KOTOpPbIE HE
BIUSIOT  Ha  MOJMIENTUAHYKO  IOCJIEAOBAaTEeNbHOCTb,  KOAUPYEMYK)  ONMCAHHBIMU
NOJIMHYKJICOTHAAMH, JJISI OTPAKEHMS YaCTOThI MCIOJIb30BAHUS KOIOHOB JIFOOBIM KOHKPETHBIM
OpPraHU3MOM-XO35IMHOM, B KOTOPOM  IOJUIENTHIbl  JOJUKHBI  JKCIIPECCHPOBATHCS.
CrnenoBaTesnbHO, €CIM HE YKa3aHO MHOE, TO BBbIpAXXEHHE "MOJIEKyJia HYKJIEMHOBOM KHCIOTBI,
KOAMPYIOIass aMHUHOKHCJIOTHYK) [OCJIEAOBAaTEIbHOCTh"  BKJIHOYAET BCE HYKIEOTHUHBIE
MOCJIEI0BATENBHOCTH, KOTOPBIE SIBJISIFOTCS BBIPOKACHHBIMU BapUAaHTaMH APYT APyra U KOTOpbIE
KOAMPYIOT OAHY U Ty K€ AMUHOKHUCJIOTHYIO [TOC/IE€A0BATEIbHOCTb.

B OMPEACJICHHBIX BapHUaHTaX OCYLICCTBJIICHUSA MOJICKYJIbI HYKHeHHOBOﬁ KHCJIOTBI,
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KOAMPYIOIINE TOJHUIENTHApl crebneBoro aoMeHa HA Bupyca rpumma, SIBISIOTCS KOIOH-
ONTUMHU3UPOBAHHBIMHU JUI SKCIIPECCHH B KIETKaX MJIIEKONUTAIOINX, TaKUX KakK KIETKH
genoseka. CriocoObl ONTUMHU3AIIMHI KOJIOHOB W3BECTHBI U ObUIM omnrcaHbl panee (Hanpumep, WO
96/09378).

B omnpeneneHHbIX BapuaHTax OCYIUECTBJIEHUS MOJEKYJIbl HYKJIEMHOBOWH KHCIIOTBI,
KOAMpYIOIIMe moyunentun  crebnesoro gomena HA  Bupyca rpumma, comepkaT
IIOCJIEIOBATEIbHOCTh HYKJIEMHOBOI KHUCIOTHI, BeIOpanHyto 3 SEQ ID NO: 138-145.

[Monunentuasl CTe0IEBOr0 JOMEHA MeMarrjl0THHUHA BUPYCa TPUIIIA MOXKHO MOJYYHTb
corylacHO JIFOOOH METOAMKe, KOTOpasl CUMTAETCS MOOXOMASINEH aJisi CHeluaucTa B JaHHOM
o0yacTy, BKIHOYAass METOAMKH, OINUCaHHble HWKe. TakuM o0pa3oMm, MOJUNENTHABI 10
HACTOSALIEMY HM300pPETEeHHI0 MOXKHO CHHTE3UpOBaTh B BHue mnocienoBarenbHocrer JIHK ¢
MIOMOIIBIO CTAHAAPTHBIX CIIOCOOOB, M3BECTHBIX M3 YPOBHS TEXHUKH, U KJIOHHPOBAThH, & 3aTEM
SKCIIPECCUPOBATh N Vitro WM in Vivo C MOMOIIBI0 MOAXOMAMNX (PEPMEHTOB PECTPUKIMU U
CHIOCO0OB, U3BECTHBIX U3 YPOBHS TEXHUKH.

Kpome Toro, Hacrosimee n300peTeHre OTHOCHTCSI K BEKTOpPaM, CONEPIKAIlUM MOJIEKYIy
HYKJICMHOBOW KHCJIOTBI, KOIUPYVIOIIYIO TMOJUNENTHA N0 HACTosAleMy u3zoOpereHuro. B
OTIPENEICeHHBIX BAPUAHTAX OCYIIECTBJICHUS] MOJIEKYJIa HYKJIEHHOBOW KHCIOThI B COOTBETCTBUH C
HACTOSIIUM H300peTeHHEM, TaKUM 00pa3oM, SIBJISIETCS] YaCThIO BEKTOPA, HAIIPUMED, TUIA3MUIBI.
C TakuMH BEKTOpPaMH MOXKHO JIETKO IPOU3BOAUTH MAHMITYJISILUH C IOMOINBIO CHOCOOOB,
XOpOLIO W3BECTHBIX CIENMAIHMCTY B JAHHOH OONAcTH, W UX, HalpHMep, pa3padaThIBalOT Tak,
9TOOBI OHU OBUTM CIIOCOOHBI K PEIUIMKALWK B MPOKAPUOTUYECKUX W/MIH 3yKapUOTUYECKUX
KjeTkax. lcrmonp3yeMblil BEKTOp MOXKET IpEACTaBIATb COOOH 000N BEKTOpP, KOTOPBIH
nogxoaut ans kioHupoBanuss JIHK u KOTOpBIE MOXKHO MCHONB30BaTh Ui OOECTIeYeHUsI
TPAHCKPUIILIMM HYKJIEMHOBOW KHUCJIOTHI, MpeAcTaBisArowmen uHtepec. llpu ucnonap3oBanuun
KJIETOK-XO0351€B IPEANIOYTUTENbHO, YTOOBI BEKTOP MPEACTABISI COOOH MHTErpUPYIOIIUI BEKTOP.
B  kadecTBe  anmbTepHATHMBBI, BEKTOP MOXKET MPEACTABIATH COOOW  3MHCOMAJBHO
peruMuupyrouiicss Bekrop. CrienuaauctT B JaHHOW OONAacTH COCOOEH BhIOpATh MOAXOISIIHE
BEKTOPBI SKCIIPECCUU U BCTABUTH MOCJIEOBATEIBHOCTH HYKJIEHHOBOH KHCJIOTHI IO HACTOSIIEMY
u300peTeHNI0  (QYHKUUOHANBHBIM oOpa3oM. CrenuanucrtaM B JaHHOW 00JIaCTH  XOPOLIO
W3BECTHO, YTO JJISl JIOCTXKEHHSI SKCIPECCHH MOCIEeNOBATEIBHOCTEH HYKJIEHHOBOW KHCJIOTHI,
KOAUPYIOIIUX TOJHIIENTHABL, MOCIEIOBATENBHOCTH, CHOCOOHBIE YIIPABISATh 3KCHPECCHEH,
MOXXHO (PYHKIIMOHAJIbHO CBsI3aTh C MOCJENOBATENBHOCTSMHU HYKJIEHHOBOH  KHCIIOTBHI,
KOAUPYIOIIMMH TOJHUIENTH, C TOJNyuYeHHeM PEKOMOMHAHTHBIX MOJIEKYJ HYKJIEHHOBOH
KHUCJIOTBI, KOAMPYIOLIMX OEJOK WM TMOJNHUIENTHA B  JKCIpeccupyemom  (opmare.
[TocnenoBaTenpbHOCTH, YIPABISIIOIINE 3KCIPEcCHed, MOTYT BKIHOYAaTh B Ce0sl MPOMOTOPHI,

OHXaHCEPbI U T. I a TaKXKE€ HX KOM6I/IHaLII/II/I. Onu JOJIDKHBI OBITb  CIIOCOOHBIMH

2
($yHKIMOHHPOBATH B KJIETKE-XO35IMHE, TeM CaMbIM YyOpaBJsisl — JKCIpPECCHEH
NIOCJIEIOBATENIbHOCTEH HYKJIEMHOBOW KHCIIOTBI, KOTOpblE (PYHKLIMOHAJIBHO CBSI3aHBI C HUMH.
Crneunanuct B JaHHOHW OOJAaCTH OCBEIOMIIEH O TOM, YTO Ul AOCTHXKEHUS 3KCIIPECCHU I'eHAa B

KJIETKAaX-X0351€BaX MOXKHO HCIIONIb30BaTh Pa3JIMYHbIE MPOMOTOPHL [IpomMoTOpBI MOryT OBITH
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KOHCTUTYTHUBHBIMH U PETYJINPYEMBIMH, 1 UX MOXHO MOJYYHTb U3 Pa3HbIX HCTOYHUKOB, B TOM
YHCcie BHPYCOB, NPOKAPUOTHYECKHX WM SYKApPUOTUYECKHX HMCTOYHHUKOB, WJIH pa3padoTaTh
HCKYCCTBEHHBIM IyTeM. DKCIIPECCUS] HYKJIEUMHOBBIX KUCIJIOT, MPENCTABISIOUINX HHTEPEC, MOXKET
NPOUCXOAUTh IOJ YIPaBJIEHUEM IPUPOJHOTO MPOMOTOpPA MM €ro NPOU3BOAHOTO HIIM TIOA
yIpaBJIEHHEM MOJHOCTBIO rereposorudtoro npomoropa (Kaufman, 2000). Hekotopsie xoporuo
U3BECTHBIE U HanboJiee YaCTO UCIOIb3yEeMbIe IIPOMOTOPBI ISl SKCIIPECCHU B DYKAPUOTHYECKHX
KJIETKaX BKJIIOYAIOT B Ce0sl MPOMOTOPBI, MOJIYYEHHBbIE M3 BHUPYCOB, TAKHX KaK aJE€HOBUPYC,
Hanpumep, mpomotop E1A, mpomMoTopsl, nojiy4eHHbIe U3 uutomeranopupyca (CMV), Takue kak
HemeuieHHO-panuuil (IE) mpomorop CMV (HasbiBaeMbIii B TaHHOM JTOKYMEHTE MPOMOTOPOM
CMYV) (nonyuaemsrii, Hanpumep, u3 pcDNA, Invitrogen), mpoMOTOpBI, MOJYYEHHbIE U3 BUPYCa
obe3psiH 40 (SV40) (Das et al, 1985), u 1. m. M3 3ykapuOTHYECKUX KJIETOK TaKXe€ MOKHO
NOJIYYHUTh TOAXOSALINE MPOMOTOPBI, TAKHE KaK MPOMOTOPBI F€HOB MeTaJuIoTHOHeHHOB (MT),
npomoTop reHa ¢pakropa snonranun la (EF-1a) (Gill et al., 2001), npomoTtop reHa yOuKBUTHHA
C wmm UB6 (Gill et al., 2001), mpomMoTOp reHa akTHHA, MPOMOTOP I'eHa WMMYHOIJIOOYJIHHA,
IPOMOTOPBI F€HOB OEJIKOB TEIJIOBOTO MIOKAa M T. I. TecTupoBaHHe MPOMOTOPHOH (YHKIMU H
CHUIBI IPOMOTOpA SIBJISIETCS] CTAHAAPTHON MPAKTUKOM IS CIIELMAINCTa B JAHHOW 00JIacTH U, KaKk
NPABUJIO, MOKET, HANPHMEpP, OXBATHIBATh KJIOHUPOBAHHME TECTHPYEMOTO I'€Ha, TAKOro KakK I'eH
lacZ, mouudepass, GFP u T. A., mo3agu MPOMOTOPHOH MOCIEAOBATEIHPHOCTH U TECTHPOBAHUE
SKCIIPECCUN TECTHPYEMOro reHa. Pasymeercs, MPOMOTOPBI MOXXHO H3MEHSTh IOCPEICTBOM
aenenuy, H00aBIeHUs, MyTallMM IIOCJIEAOBATENIbHOCTENl B HUX M TECTUPOBaTh B OTHOLICHUHU
(YHKIMOHATIBHOCTH AJIs1 OOHAPY>KEHHsI HOBBIX, OCJIA0JEHHbIX WM YJIYYLIEHHBIX, IPOMOTOPHBIX
NOCJIeIOBaTeNbHOCTEH. B COOTBETCTBUM € HACTOAIIUM H300pETEHHEM CHIIbHbIE MPOMOTOPHI,
KOTOpbIe O0ECTeYnBAIOT BBICOKHE YPOBHU TPAHCKPHUIILMHM B BBIOPAHHBIX 3YKAPHOTUYECKUX
KJIETKAX, SIBJIFOTCS NPENIOYTUTEIbHBIMU.

KOHCTpYKIIMM MOKHO BBOIHUTH IyTe€M TPAHCPEKINH B 3YKAPUOTHYECKHE KIIETKH
(HampuMep, KJIETKH pacTeHHi, TpHOOB, APOXOKEH WIM JKUBOTHBIX) WU TOAXOISIINE
NPOKapPUOTUYECKHE CUCTEMBbI SKcrpeccuu, Takue kak E. coli, ¢ moMompo crocoboB, KOTOpbIe
XOpOLIO HM3BECTHBbI CHELUAIMCTAM B JAaHHOW oOmacTu. B HEKOTOPBIX CllydasiX MOAXOISIIYEO
NOCJIEIOBATENIbHOCTh "MeTKH" (TakoW Kak, Hampumep, Oe3 orpanmuenws, His-, Myc-, Strep-
meTka, copraza wiu FLAG-merka) wim mnonHoro Oenka (Takoro Kak, Hampumep, 0e3
OTPaHUYEHUs, MAaJbTO30CBI3bIBAOLINI O€JOK WM  TJIyTaTHOH-S-TpaHcdepasa) MOXKHO
n00aBJATh K IOCIENOBATEIBHOCTSIM IO HACTOSIIEMY H300PETEHHIO, OMMCAHHBIM BBILIE, JJIS
o0ecriedeHns] OUYMCTKU W/WIIM WUICHTU(PHUKALMN TMOJUIETITHAOB U3 KJIETOK MM HaJOCaJ0YHOM
KUOKOCTH.  HeoOsi3aTenmpHO ~ MOKHO — BKJIIOYHTH  IOCHIENOBATENBHOCTh,  COAEPIKAILIYIO
cneun(pUIeCKnid y4aCTOK TMPOTEONH3a, JJsl TMOCIEAYIOLIEro YIOAJIEeHUsT METKH IyTeM
IPOTEOJIUTHYECKOTO PACIIETIIICHHUSI.

B mpennouTtuTeNnbHBIX BapUaHTaX OCYIIECTBIIEHUS IOJMIENTHABI BbIPAOATHIBAIOTCS B
KJIETKAaX MJIEKOMUTAFOIIHX.

OunineHHble MOJHUMENTHIB MOKHO aHAJIW3UPOBATh C MOMOIIBIO CIEKTPOCKOINYECKHX

CIOCO0OB, W3BECTHBIX U3 YPOBHS TEXHUKH (HANpHUMEp, CIIEKTPOCKONUU KPYrOBOIO AUXPOU3MA,
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uH}ppakpacHO crekTpockonuu ¢ mnpeodpasoBanueM Pypre u AMP-cnexTpockonuu wiu
PEHTTEHOBCKOW KpucTtayuiorpaduu), I HUCCIEAOBAHUS HAJIUYUST HEOOXOIUMBIX CTPYKTYD,
TakKMX Kak crompamun U Oera-ckimamguateie  ciaou. ELISA, AlphalISA, Ouocnolinyio
unreppepomerpuro (Octet) u FACS u T. . MOXHO NIPUMEHATD JJII UCCIIEAOBAHUS CBSI3bIBAHHUS
HOJIMIIENTHOB N0 HACTOSIIEMY H300pPETeHUI0 C HEWTPaJM3YIOIIUMH AHTHTENIAMH IIHPOKOTrO
cnektpa neiicteus, Takumu kak CR6261 w/mnmm CRO114. Takum obOpasom, MOXHO BBIOpATh
NOJUIENTUABl B  COOTBETCTBMM C  HACTOSIIIUM  HM300pETEHHEM, HMEIOIUe HYXKHYIO
koHpopmauuro. ConepkaHue TPUMEPOB MOXKHO AaHATU3UPOBATh, HANPUMEP, C IOMOLIBIO
snekrpodopesa B reme ¢ SDS B HEBOCCTAHABIWBAIOIIMX YCJIOBHUSX, SKCKIO3HOHHON
xpomarorpadpuu B mnpucytcTBuH Fab-QpparMeHTOB aHTUTEN H3 HEHTPATU3YIOIIUX AHTUTEN
IIUPOKOro crnekrpa aercTBus, Takux kak CR6261 w/mmm CRO114, a taxxke AlphalISA ¢
UCTIOJIB30BAHUEM PA3IMUHBIM 00pa3oM MeueHHbIX aHTuTesl. CTaOMiIbHOCTh TMOJHIIETITHIOB
MOJKHO OLIEHUTb, KaK OTMCAHO BBILIE, MTOCIIE TEMIIEPATYPHOTO CTPECcca, LIUKIIOB 3aMOPaKUBAHUS -
pa3MOpaKUBaHMS, TIOBBIIICHUS KOHLEHTpauuu Oenka wian B30anTeBaHUs. TemmepaTtypy
IUIABJICHUS] TTOJIMMIENTHAA MOYKHO JONOJHHUTENBHO OLEHUTH C MOMOLIBI0 AuddepeHnnaIbHOMl
ckanupyromeit ¢payopumerpuu (DSF) w/unm muddepeHInanbHON CKaHUPYOIIEeH KaIOPUMETPHH
(DSC).

B ompeneneHHBIX BapHMaHTaX OCYLIECTBIEHHsS BEKTOP IPEACTaBIseT  COOOit
PEeKOMOMHAHTHBINA aICHOBUPYC 4elioBeka. TakuMm oOpa3oM, B HACTOSIIIEM H300PETEHHH TaKXkKe
NPEACTABICHbl PEKOMOMHAHTHBIE AJCHOBHPYCHBIE BEKTOPBI, COJAEPIKAIIUE  MOJIEKYJY
HYKJIEMHOBOW KHCJIOTBI, KOAMPYIOLIYIO NOJHnenTHn crednesoro nomeHa HA B cooTBeTcTBuU C
HACTOAIIUM H300peTeHHeM. B mpeamnodTuTeNnsHOM BapUaHTE OCYIIECTBJIEHHS MOJIEKYJia
HYKJIEMHOBOM  KMUCJIOTBI, KOJAUPYIOIIAsl IOJMIIENTHI CTEONIEBOrO JOMEHA, CONEP>KUT
HIOCJIEIOBATEIbHOCTh HYKJIEMHOBOH KHCIJIOTBI, BBIOPaHHYIO M3 rpymmsl, cocrosimei nu3 SEQ ID
NO: 142, SEQ ID NO: 143, SEQ ID NO: 144 u SEQ ID NO: 145.

[TonyueHre peKOMOWHAHTHBIX aJIEHOBHPYCHBIX BEKTOPOB XOPOLIO M3BECTHO M3 YPOBHS
TeXHUKHU. TepMUH "peKOMOMHAHTHBIN", UCTIONb3YEMbIil B TAHHOM JTOKYMEHTE MO OTHOLICHHIO K
aJICHOBHPYCY, MOAPA3yMeBAeT, YTO OH ObLT MOIM(MUIIUPOBAH YEJIOBEKOM, HAMPHMEP, OH MMEET
U3MEHEHHbIE KOHLIEBBIE YYaCTKH, AKTHBHO KJOHUPOBAHHbIE B HEr0, W/MJIM OH COIEpPIKHUT
r€TEePOJIOTUYHBIN T€H, T. €. OH HE SIBJSIETCS BCTPEYAIOLINMCS B MPHUPOJE aJ€HOBUPYCOM TUKOTO
TUmna. B onpeneneHHbIX BapHAHTaX OCYIIECTBJICHUS B aJICHOBUPYCHOM BEKTOPE B COOTBETCTBUHU
C HACTOSIIIUM H300pEeTeHHEM MMEET MEeCTO Ae(PHUIMT MO MEHbLIEH Mepe OJHOTO CYLIECTBEHHO
BaXHOTO (pyHKIMOHaNbHOTO reHa obnactu El, Hampumep, obnactu Ela w/unmm obnactu Elb,
aJICHOBHPYCHOTO TE€HOMA, KOTOPBIH TpeOyercs AN perutMKanuyu BUpPyca. B ompeneneHHbIX
BApPUAHTAaX OCYLIECTBIEHHs] B aJE€HOBUPYCHOM BEKTOPE B COOTBETCTBHHM C HACTOSIIUM
u3o0peTeHneM uMeeT MecTo NedUUUT Mo MeHbInel Mepe yactu obmactu E3, He sBstroeics
CYLIECTBEHHO BaKHOW. B ompeneneHHbIX BapHaHTaX OCYLIECTBIEHHS B BEKTOPE UMEET MECTO
ne(HUUUT IO MEHbLIEH Mepe OHOTO CYIIECTBEHHO BAKHOTO (PYHKIIMOHAJIBHOTO reHa obnactu E1l
U 1o MeHblIell Mepe uactu obmactu E3, He sBnsomedics CylnecTBeHHO BakHOW. B

aJICHOBUPYCHOM BEKTOPE MOKET HMETb MECTO "MHOKECTBEHHBIN AeUIHUT", 4TO O3HAYAET, UTO B
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TAaHHOM aJIeHOBUPYCHOM BEKTOPE MMEET MECTO AePUIINT OJHOTO M HECKOJIBKUX CYIIECTBEHHO
BXHBIX (DYHKIIMOHAJNBHBIX T'€HOB B KaXIOH M3 ABYX MM Oosee obiacrtell aaeHOBHPYCHOTO
reHoma. Hampumep, B BBIIEYNOMSAHYTBIX aJ€HOBHPYCHBIX BekTopax ¢ aeduuurom El mm c
nepuuurom E1 n E3 MoxeT HONMOSHUTENBHO UMETh MECTO A€PULIUT 1O MEHbILIEH Mepe OTHOTro
CYIIECTBEHHO Ba)KHOro reHa obmactu E4 w/wimm mo MeHbluell Mepe OJHOrO CyIIECTBEHHO
BakHOTO reHa obnactu E2 (mampumep, obnactu E2A w/unu obnactu E2B). AneHoBupycHbIe
BEKTOPBI, CIIOCOOBI MX KOHCTPYMPOBAHHS M CHOCOOBI MX PAa3MHOXKEHHsI XOPOLIO M3BECTHbI U3
YPOBHSI TEXHUKU M OnucaHbl, Hanpumep, B mareHrax CIIIA NeNe 5559099, 5837511, 5846782,
5851806, 5994106, 5994128, 5965541, 5981225, 6040174, 6020191 n 6113913.

B onpeneneHHbIX BapuaHTaxX OCYLIECTBJICHUS AaJCHOBHPYC NPEACTaBIsIET COOOH
aZIEHOBHUPYC YesioBeka ceporuna 26 uinu 35.

Kpome Toro, B HacrosmeM H300pETEHMH TpencTaBieHa (papmaneBTHYecKast
KOMITO3ULIMSI, COAepIKaIIasi MOJHUIENITH]I, HYKJIEUHOBYIO KUCJIOTY W/WIJIA BEKTOP B COOTBETCTBHU
C HACTOSALINM H300peTeHNEM, a Takxke (papMaLleBTHYECKH MTPHEMIIEMbIil HOCHTENb. B yacTHOCTH,
HAcTosIee HM300pETeHHe OTHOCHUTCS K (PapMalleBTUYECKMM KOMIIO3HMLIUSM, COIEpIKaIluM
TepaneBTHUeCKH 3(P(EKTUBHOE KOJMYECTBO IOJUIENTHAOB, HYKJIEWHOBBIX KHCJIOT W/ WK
BEKTOPOB M0 HAcTosimeMy u3o0pereHuro. PapMaleBTHUECKHE KOMIIO3MLUH, KPOME TOrO,
comepxkat (papMaleBTUYECKH IMPUEMIIEMbI HOCHTENb. B KOHTEKCTE HAcTOSIIEro n3o0peTeHus
TepMuH "(apManeBTHUYECKH TIPHEMJIEMbIH" O3HAYAeT, YTO HOCHUTEIbh B HUCIIOJIB3YEMbIX 03aX H
KOHLIEHTPALUsX He OyAeT BbI3bIBATH HEXKEJATENbHBIX WIM BPENHBIX 3PPEKTOB y CYyOBEKTOB,
KOTOPBIM €ro BBOAAT. Takue (apMaleBTHUECKH IpHEMJIeMble HOCHUTENNM M HAaIOJHUTENN
XOpOLIO U3BECTHBI U3 YPOBHA TeXHUKH (cM. Remington's Pharmaceutical Sciences, 18th edition,
A. R. Gennaro, Ed., Mack Publishing Company [1990]; Pharmaceutical Formulation
Development of Peptides and Proteins, S. Frokjaer and L. Hovgaard, Eds., Taylor & Francis
[2000]; u Handbook of Pharmaceutical Excipients, 3rd edition, A. Kibbe, Ed., Pharmaceutical
Press [2000]). Tepmun "HocuTenb" OTHOCUTCS K pa30aBUTENIO, HATOJHHUTENO WM Cpefde, C
KOTOPBIMH BBOJSIT MOJIUIENITH/IBI, HYKJIEHHOBBIE KHCIOTHI W/HK BeKTOPbL. CONeBbIe pacTBOPHI U
BOJIHbIE DPACTBOPBI JEKCTPO3bl M IUIMLEPHHA MOKHO, HAalpUMep, HUCIOJIb30BaThb B KadeCTBE
JKUAKUX HOCUTENIEH, B YaCTHOCTH, JUIsl UHBEKLIMOHHBIX PACTBOPOB.

Kpome Toro, Hacrosimee H300pETEHHE OTHOCUTCA K IOJUNENTHAAM, HYKJIECHHOBBIM
KHCJIOTaM W/WJIK BEKTOPaM, OMHCHIBAEMBIM B JAHHOM JOKYMEHTE, JUIsl PUMEHEHUSI B KaUueCTBe
JIeKapCTBEHHOTI'O Mpemnapara.

B wactHOCTH, HacTosIee HM300pETEHHE OTHOCHTCS K MOJHIENTHIAM, HYKJIEHHOBBIM
KHCJIOTaM W/WJIM BEKTOPaM, OIUCBHIBAEMBIM B JAHHOM JIOKYMEHTE, JUIsl IPUMEHEHHs B MHIYKIIHH
MMMYHHOTI'O OTBETa Ha BUPYC IPUIIIA.

Hacrosimee n3obperenne Takke OTHOCHTCS K CIIOCO0aM MHAYKLMHA WUMMYHHOTO OTBETa
Ha BUpYC rpumnmna A y cyObpekTa, Hy)KIAroIIerocsi B 3TOM, IIPU 3TOM CIOCOO BKIIFOYAET BBEICHHE
YKa3aHHOMY CYOBEKTYy TMOJMMNENTHAA, MOJIEKYJbl HYKJIEHHOBOM KHCIOThI W/WJIM BEKTOPA,
onucaHHbIX Bblle. CyOBEKT B COOTBETCTBUU C HACTOSIIMM H300pPETEHHEM IMPEANOYTUTENBHO

SABJIACTCA MIICKOIIHUTANOLHUM, KOTOPOC MOXKET I/IH(I)I/IL[I/IpOBaTbCSI BUPYCOM TIpHUIIla UJINU MOXET
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UHBIM 00pa30oM IMOJNYYUTh IMOJIB3y OT MHAYKLUUU MMMYHHOTO OTBETA, IIPU 3TOM TaKOH CyOBEKT,
HanpuMep, SBJAETCS TIPbI3YHOM, HAlNpUMeEp, MBIIIBIO, XOPbKOM, WJINM [AOMAILIHUM HWJIH
CEJIbCKOXO35IIICTBEHHBIM KMBOTHBIM, WUJIM MPUMATOM, OTJIMYHBIM OT YeJIOBEKA, WU YEJIOBEKOM.
CyOBeKT NpeanoYTHTEbHO ABIAETCS CYOBEKTOM-UEIOBEKOM.

B onpeneneHHbIX BapHaHTaX OCYIECTBJICHUS B HACTOSIIEM M300pPETEHUH NPEACTaBIICHBI
crocoObl MHAYKLMH HMMYHHOTO OTBeTa Ha BUpyc rpummna A rpymnbsl 1. MIMMyHHBIH OTBET
MOXET BKJIIOYATh B ce0sl T'yMOpaJIbHBIN (T. €. HHAYKIMIO BLIPAOOTKH aHTUTEN, HEUTPATU3YIOIIIX
BUPYC TpHIINA) W/WIM KIETOYHbII MMMYHHBIH OTBEeT. B omnpeneneHHbIX BapHaHTaxX
OCYIIECTBJICHHsSI B HACTOSALIEM H300pEeTEHHH MPEACTaBJICHbI CIOCOOBI MHAYKLUHUH HMMYHHOTO
OTBETa Ha MO MEHbIIEeH Mepe N1Ba, TPH, YeThIpe, MATh WM IIE€CTh MOATUIIOB BUPYCOB IpuUIlNa A.
B onpeneneHHbIX BapuUaHTaX OCYIIECTBJICHUS B HACTOALIEM HW300pPETEHUH MPEICTABICHBI
CHOoCOOBI MHAYKIIMM UMMYHHOTO OTBETA Ha BUPYC rpurma, conepxamuiit HA noxruna H1.

B ompeneneHHbIX BapuaHTax OCYILECTBIEHHUs HMHAYLHUPOBAHHBIH HMMYHHBIH OTBET
spisieTcss 5(Q(EeKTHBHbIM ISl TPEAYNPEXKIEHUs W/WIN JICUeHUs] TPUIIO3HOW BHPYCHOH

UH(EKINH, BBI3BIBAEMON BHPYCOM TIpumnma A rpynmsl |, TakuM Kak BHPYC rpumma A,

>
copepxamniit HA nmoatuna H1, w/mmn Bupyc rpunma A, copepxkammii HA nogruna H2, w/unm
Bupyc rpumnmna A, coxepxamuii HA nonruna HS. B HekoTOpbIX BapuaHTax OCYILIECTBJIECHMS
UHIyLUPOBAHHBI MMMYHHBIH OTBET SBJsIeTCS 5(Q(EKTUBHBIM MJsI NMPENYNPEsKACHUsS W/ UK
JIEYSHHsI TPUTITIO3HON BUPYCHON MH(EKINH, BbI3bIBAEMON BUPYCOM rpumnma A, copepskamum HA
noxtuna H1.

Kpome Toro, Hacrosiee H300peT€HHE OTHOCUTCA K IOJUNENTUAAM, HYKJIEHHOBBIM
KHCJIOTaM W/HIIM BEKTOPaM, ONMCHIBAEMbIM B TAHHOM JOKYMEHTE, IJisl IPUMEHEHHUS B KaueCTBE
BAKLMHBI IPOTUB I'PUIIIA.

B onpeneneHHBIX BapuUaHTax OCYLIECTBJICHUS IOJHIIENTHIbL, MOJEKYJbl HyKJIEHMHOBOH
KHCJIOTBI W/WJIM BEKTOPBI 110 HACTOALIEMY H300PETEHHIO BBOAST B KOMOWHALIMY C BIOBAHTOM.
AZIBIOBaHT MOXHO BBOAHUTH IO BBEIEHUS, ONHOBPEMEHHO C BBEICHHMEM WJIU TIOCJIE BBEIEHUS
NOJIMMENTHIOB, MOJIEKYJl HYKJEHHOBOW KHCJIOTBl W/WJIM BEKTOPOB IO  HACTOSIIEMY
nu3obperennro. IlpumMepbl MOAXOASMINX ATBIOBAHTOB BKJIIOYAIOT COJHM AJIOMHHHS, TaKUe Kak
THIOPOKCUN aTIOMHUHUS W/ pocdar amroMUHHS, KOMIIO3UIMUA B BUIE MACISTHOW 3MYJIBCHH
(VT KOMITO3MIIMM THIA "Macyio B BoZe"), B TOM YHCJIE SMYJIbCUU CKBaJIeHA B BOZE, TaKHE KaK
MF59 (cm., Hanpumep, WO 90/14837), cocTaBbel HA OCHOBE CAllOHHMHA, TAKUE KaK, HAIPUMeEp,
QS21 u mmmyHocTMyMpyromue kKomruiekebl (ISCOM) (cm., Hanpumep, US 5057540; WO
90/03184, WO 96/11711, WO 2004/004762, WO 2005/002620); npou3BonHbIe OakTepHil MK
MHUKPOOPTAHHU3MOB, TPUMEpPAMH KOTOPBIX SBJBsOTCS MoHOpochopmwumnun A (MPL), 3-O-
neaunmupoBanHeli MPL  (3dMPL), omuronykneorunsl, copepkamme motuB CpG, ADP-
puOOo3MIIMpOBaHHbIE OaKkTepHUalbHblE TOKCHHBI MJIM WX MYyTaHTHbIE (OPMBI, TaKHE Kak
tepMmonabubHbIi 3HTEpOoTOKCHH LT E. coli, xonepubiii Tokcun CT, xokmromrHbii TokcuH PT
uian cTonOHsuHbId aHatokcuH TT, Matrix M wnmu ux koMOuHaumu. B momojgHeHue, MOXKHO
NPUMEHSTh HM3BECTHbIE HMMMYHOCTUMYJIUPYIOIIME TEXHOJIOTHUH, TaKhe KakK CIUsSHUE

MOJIMNETITUAOB IO HACTOALIEMY I/1306peTeHI/II-O C 6eJ'IKaMI/I, HU3BCCTHBIMHA M3 YPOBHS TEXHHUKHU KaK
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YCUWIMBAIOINE UMMYHHBIH OTBET (HampuMmep, co cToadHsuHbIM aHaTokcuHoM, CRM197, rCTB,
OaxkTepranbHBIMHU (hIIAreSIMHAMY HITH JPYTUMH), WIN BKJIIOUEHUE MOJUMETITHIOB B BHPOCOMBI,
WJIH X KOMOWHAITNH.

BBeneHne monunenTunoB, MOJIEKYJ HYKJIEHMHOBOW KHCJIOTBI W/UJIM BEKTOPOB COTJIACHO
HACTOSIIEMY H300pPETEHHIO MOXXHO BBINOJIHATH C MOMOIIBIO CTAHAAPTHBIX IyTeH BBEIEHHS.
HeorpannunBaromuye mnpuMepsl BKIIOYAIOT B ce0sl MapeHTepasbHOE BBEAEHHE, Takoe Kak
BHYTPUBEHHOE, BHYTPUKOXHOE, YPECKOJKHOE, BHYTPUMBIIIEYHOE, MOJAKOXHOE U T. 1., WIH
BBEJICHUE 4Yepe3 CIU3UCTYI0 O0OJIOYKY, HAlpHMep, MHTPAaHA3aJbHOE, MEepOopaibHOe M T. II.
Creuuanuct B AaHHON oOjactu OymeT CrocoOeH OMpeneNuTh Pa3jiMuHble BO3MOXKHOCTH IS
BBEJICHUS TMOJUMENTUIOB, MOJIEKYJI HYKJIEWHOBOWH KHMCJIOTBI W/WJIM BEKTOPOB B COOTBETCTBUU C
HACTOSIIIUM M300PETEHNUEM C LENIbI0 HHAYKIIUH UIMMYHHOTO OTBETA.

B onpeneneHHBIX BapuaHTaxX OCYILECTBJIEHMs IOJMIIENTHA, MOJEKYJy HYKJIEHMHOBOM
KHUCJIOTBl W/WJIM BEKTOp BBOIAT Oojiee 4eM OOWH pa3, T. €. COMIACHO TaK Ha3bIBAEMOMH
rOMOJIOTUYHON cxeMe "NpUMHpOBaHUe-CTUMyJHpoBaHue". BBeneHue BTOpPON 103bI MOKHO
BBIMOJIHATh, HAllpUMep, Yepe3 OAHY HEAENIO IOcje BBEeIeHUs MepBOH 03bl, Yepe3 /IB€ Helenu
1ocJie BBEJEHUS MEPBOM A03bl, Yepe3 TPU HeNEeNU IOocie BBEEHUs! MepBON 103bl, Yepe3 OAUH
MecsiL| IOCJie BBEAEHMsI IIEPBOI A03bl, Uepe3 LIeCTh Heellb I0cye BBEACHUsI IEPBOil 103bl, Uepes3
7iBa Mecsilia Mociie BBEACHUs MepPBOMl 103k, uepe3 3 Mecsla Mocjie BBeeHUs MepBOi 03bl WIH
yepe3 4 Mecsia win OOJbIIe 1OCHe BBEIEHHS EPBOH AO3bI U T. 1., BIUIOTh 10 HECKOJBKHUX JIET
1IOCJI€ BBEICHUS MEPBOHN O3Bl MOJUNENTHAA, MOJIEKYJIbl HYKJIEHHOBOH KHUCIIOTBI H/MIIM BEKTOpa
IO HACTOsIIIEMY M300peTeHnto. Takke MOKHO BBOJUTH MOJUIENTHIbI, MOJEKYJIbl HYKJIEHHOBON
KUCJIOTBI W/WJIM BEKTOPBI OoJiee IBYX pa3, HapuUMep, TPU pasa, 4YeThIpe pasa U T. 1., TaK, 4TOOBI
3a NMEPBBIM NPUMUPYIOLINM BBEIECHUEM CIIEI0BAJIO O0Jiee YeM OTHO CTUMYJIUPYIOLIEe BBEICHHE.

[TonumenTuabl, MOJEKYJIbl HYKJIEHHOBOH KHCJOTBI W/WJIM BEKTOPBl MOXKHO TaKXkKe
BBOJUTH B KaueCTBE NMPHUMHUPYIOLIEH MO0 B Ka4eCTBE CTHUMYJIHPYIOLIEH BaKIIMHALIUU COTJIACHO
reTepoJIOTUYHON cxeMe "MPUMUPOBAaHUE-CTUMYJIUPOBaHKE" .

Kpome TOro, B HacrosiieM H300pETeHUH MNPENCTaBJIEHbI CIOCOOBI MPEayIpeKISHHs
W/WIM JICYSHHs], TPEANOYTHTENIBHO MPEeayNpeKAeHus, 3a00JeBaHUs, BbI3BIBAEMOIO BHPYCOM
rpunma, y cyObeKTa, Hy»KJAOIIEerocss B 3TOM, BKJIIOYAIOIIHNE BBEIEHHE YKA3aHHOMY CyOBEKTY
NOJIMMENTH/IA, MOJIEKYJIbl HYKJIEHHOBOW KHCJIOTHI W/ BEKTOPA, OMHCHIBAEMBIX B IAaHHOM
nokymenre. TepaneBrmueckd 3(PQPEKTUBHOE KOJHYECTBO OTHOCHUTCS K  KOJHYECTBY
NOJIIMENTHIA, HYKJIEHMHOBOW KHCJIOTBI W/WJIM BEKTOpA, KOTOpoe sBisieTcst 3(PpQeKTHBHBIM IS
NPeAyNpPexKIEHUs], OONerdeHust W/ JIeYeHNsT 3a00JIeBaHNUS MIIH COCTOSIHUS, OOYCIIOBIEHHOTO
uHpUIUpoBaHUeM BHUpycoM rpunma. lIpenynpexaeHne OXBaTbIBAET WHTHOUPOBAHHUE WIIH
CHIDKEHHE PACIpOCTPAaHEHMsI BHpycCa TPHINNIA WM HMHrUOMpPOBaHWE WM oOciablieHHe Hauaja
NPOSIBJIEHUs], Pa3BUTHsI WJINM MPOrPECCUPOBAHUSA OJHOTO WJIM HECKOJbKHUX CHMIITOMOB,
ACCOLIMMPOBAHHBIX C WHQUIMPOBAHWEM BHpPYyCOM rpunma. BreipakeHue "oOneruenue",
UCTIONb3yEMOE B JaHHOM JOKYMEHTE, MOMKET OTHOCHTBCS K OCJNAONeHHI0O BUAMMBIX HIIH
OLIYTUMBIX CUMIITOMOB 3a00JI€BaHMs, BUPEMUHN MJIH JIFOOBIX APYTHX MOAJAIOININUXCS U3MEPEHHIO

NPOsIBJIEHUI MH(EKLUH, BbI3BAHHON BUPYCOM I'PUIIIIA.
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CyObekT, HY>KHAIOIIUICS B JIEYSHUH, BKJIIOUAET CYOBEKTOB, Y KOTOPBIX YK€ HMEeTCsI
COCTOsIHUE, OOYCJIOBJIEHHOE€ HH(ULMPOBAHMEM BHUPYCOM TpPHIINA, & TAKXe TEX, Y KOTOPBIX
HEOOXOAMMO TPenynpeanTh MHPUIMPOBAHUE BHPYCOM rpunmna. IlomunenTuasl, HyKIEHHOBbIE
KHCJIOTBI W/MJIM BEKTOPBI MO HACTOSIIEMY H300pETeHHI0, TaKuM 00pasoM, MOXHO BBOAHTH
CyOBeKTy, paHee He IOJIyyaBLIEeMYy JIEYeHHE, T. €. CYOBEKTy, y KOTOpOro OTCYTCTBYET
3a0oJieBaHNe, BBI3BAHHOE TIPHINO3HON BUPYCHOW WH(QEKINeld, WIM KOTOpPBIH He ObLI
MH(UIMPOBAH U B HACTOsIIEE BpeMs He HHPHUIMPOBAH TPUMIIO3HON BUPYCHOW MH(EKIMeH, nin
cyObeKTam, KOTOpbIe yke ObLTH HHPHUIMPOBAHBI BUPYCOM TPHIIIA.

B ongHOM BapuwaHTe OCYIIECTBJICHHUS MPEAYNpPeKACHUE W/WIN JIeUeHHEe MOXKET OBITh
HAlLleJIEHO Ha TPYMNbl MAlMEHTOB, KOTOPBIE SIBJISIFOTCS BOCIHPUHUMYHMBBIMU K TPHIIIIO3HON
BUpyCHON uH(pekunu. Takue rpynrbl MAMEHTOB BKJIOYAIOT Oe3 OrpaHuueHHs, HampuMmep,
NOXKUIIBIX (HarmpuMmep, B Bo3pacte > S0 siet, B Bo3pacte > 60 JIeT U MPEenrnoYTHTEIBHO B BO3PACTE
> 65 mner), monomeix (Hampumep, B Bo3pacte < 5 uyer, B Bo3pacte < 1 roma),
rOCMUTAIM3UPOBAHHBIX MALMEHTOB, CYOBEKTOB € OCJIa0JeHHBIM MMMYHHUTETOM U MALUEHTOB,
KOTOpBIE TOJyJaJId JIEYEHUE NPOTUBOBHPYCHBIM COEAMHEHHEM, HO y KOTOPBIX HaOIFOmancs
HEYIOBJICTBOPUTEJIbHBIN POTUBOBUPYCHBIN OTBET.

[NonunenTuabl, MOJEKYJbl HYKJIEWHOBOH KHCJIOTHI H/MJIM BEKTOPbI MO HACTOSIIEMY
M300pETeHUIO MOKHO BBOIUTh CYOBEKTY B KOMOMHALMHM C OIHHM MM HECKOJBKUMH IPYTHMHU
AKTHBHBIMH  CPENCTBAMH, TAaKUMH KaK aJbTepPHATHBHbIE BaKLUWHbI MPOTHB T[PHUIINA,
MOHOKJIOHAJIbHBIE AaHTUTEJNA, TPOTHBOBUPYCHBIE CPEACTBA, AHTUOAKTEpHANIbHBIE CPEACTBA W/ UIIH
UMMYHOMOIYJHpYIomue cpencrsa. ONHO WM HECKOJbKO IPYTHX aKTUBHBIX CPEICTB MOTYT
OBITb MOJIE3HBIMHM B JICUCHHU W/WJIM TPENyNpexKIAeHNH 3a00JeBaHMs, BBI3BIBAEMOIO BHPYCOM
TPUIIA, WX MOTYT O0JIer4aTb CUMIITOM HJIM COCTOSIHHE, aCCOLIMUPOBAHHOE C 3a00JIeBaHUEM,
BBI3bIBAEMBIM BUPYCOM I'pHUINa. B HEKOTOPBIX BapHaHTaX OCYLIECTBICHUS OXHO MM HECKOJIBKO
APYIHMX  aKTHBHBIX  CPEACTB  MNpPEACTaBIAOT  co0oii  obe30onmmBaroLMe  CPEACTBA,
JKAPOTIOHIIKAIOIIHME JIEKAPCTBEHHbIE MpernapaTbl WM TEPaneBTHUECKHE CPEACTBA, KOTOPbIE
00JIerHaroT IbIXaHUEe WU CIIOCOOCTBYIOT €MY.

Hacrosimee wn3o0peTeHHe  MOMOJNHHUTENBHO  MPOMUIIOCTPUPOBAHO  CIEAYIOIIUMHU
npumepamu u purypamu. [IpumMepsl He mpenHa3HAYEHBI s OTPAHUYEHUs] 00beMa HACTOSIIErO
n300peTeHNs1 KaKUM-JTHO0 00pa3oM.

I[MTPUMEPBI

Ipumep 1. [onyuenue nonunenmuoos Ha ocHose cmebie6020 OOMEHA NO HACMOSUIEMY
uszobpemenuio

B WO02013/079473 omnucaHbl niepBas Cepusl TOJUIMENTHIOB CTeOIEBOro JOMEHa
reMarrjJloTHHHUHA BHPYCa TPUIINA, KOMIO3MLMM M BAaKLUHWHBI HA MX OCHOBE U CHOCOOBI HX
NPUMEHEHHs] B MPEAyNpPEeKICHUU W/WIM JICUCHUH TPUINa, B TOM 4ucie nojunentuabl Hl-
muHn2-knactepl+5+6-GCN, kak B Buzpe MeMOpaHOCBSI3aHHOW (OpMBI (C  NPUPOAHBIM
TpancmeMmOpanabiM omeroM, SEQ ID NO: 45 B WO2013/079473), Tak u B BHOE HX
pactBopumoii popmsl s-H1-munn2-knacrep1+5+6-GCN4 (6e3 npupogHOro TpaHCMEMOpPaHHOTO
nomena, SEQ ID NO: 145 8 W0O2013/079473).
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B WO02014/191435 onucaHbl AONOJHHUTENbHBIE ITOJUIIENTHABI CTEOJIEBOrO IOMEHA,
nojydyeHHele u3 mnonHopasmepHoro HA HINI1 A/Brisbane/59/2007, xoropele comep Kaiu
JOMOJHUTEIbHbIE MyTauuu 1o cpaBHeHuto ¢ HIl-munn2-knacrepl+5+6-GCN4, a Takke
CTa0MJIPHO TPE3EHTUPOBAIN BIMUTON Ui HEHTPaNM3yIOINero aHTUTeNa LIMPOKOro CIEKTpa
neiicrBust CR6261 w/unmu CR9114.

Bce »Tm monmmentuabl CTeONEBOro JOMEHa ObUTM CO3JaHBI MOCPEACTBOM JIEJIELHH
rosioBHOro aomeHa u3 HA1, B wacTHocTH, 00JacTH, comepskaiieli aMUHOKUCIIOThI, HAYUHAsT OT
MOJOKeHUs1 46 M 10 aMUHOKHUCJIOTHI B MOJOKeHUH 306 BKIIOYUTENBbHO, U 3aMEIIeHUs
MONBEPTHYTON adenenuu oOjacTu JUHKEpoM, Kkak omucaHo B WO02013/079473. Crenyer
oTMeTHTb, uT0 B W02013/079473 HymMepaiusi aMIHOKUCIIOTHBIX MOJIOXKEHUH Oblia OCHOBaHA Ha
HyMepaiuu nojgHopasmepaoro HA Bupyca rpunma A/Brisbane/59/2007 (1. e. SEQ ID NO: 1 B
WO02013/079473), Torna kak B HACTOSILIEM H300pETEHHUH HCMONb3yeTcss Hymeparuss H3 mo
Winter et al.

ITpu ypaneHn# roJOBHOTO AOMEHA YacThb MOJIEKYJIbI, KOTOpas Obljla paHee 3allUIleHa OT
BOJIHOTO PAaCTBOPUTENS, OCTAETCS AOCTYIMHOW MJII HEro, YTO TeM CaMbIM JeCTa0MIN3UPYET
CTPYKTYpPy TMOJNUNENTHAOB IO HacTosmeMy usoOperenuto. Ilo >ToH mnpuuMHE OIWH WM
HECKOJIbKO aMHHOKHCJIOTHBIX OCTaTKOB B B-merne, T. . obnactu, copepkaiieii aMIHOKUCIIOTHI
385-404 (¢ur. 1C), momsepraymu MyTamuu IJisi cTaOuim3anuu nojunentunoB. [1ogoOHBIM
o0pa3oM, B 30He OKOJIO (Y3MOHHOrO menTuaa psia TUAPOPOOHBIX OCTATKOB  SIBJISETCS
TOOCTYITHBIM ISl PACTBOPUTENS, UTO OOYCIIOBJIEHO TeM (PaKTOM, YTO, B OTIIMYHE OT HATHBHOTO
nonHopasmepHoro HA, mnonunentuael He  MOTYT  pacIleNIsATbCS U [OABEPraroTCs
COOTBETCTBYIOLIIEMY  KOH()OPMAIMOHHOMY HW3MEHEHMIO, IIpU  KOTOPOM  T'HIPOQOOHBIH
(y3MOHHBIN NMEeNTH] NOrPY>KAeTCs BO BHYTPEHHIO YacTh Oenka. UTtoOs! pemuTs 5Ty npodiemy,
HEKOTOpbIe WJIM BCEe TMAPOPOOHBIE aMUHOKHCIOTHBIE OCTaTKH B Tojoxenuu 323, 326 u 339
NOABEPrajM MyTallMd MO THUIY 3aMEHbl Ha TUAPOQHIbHBIE OCTATKM IO CPAaBHEHHUIO C
nosiHopasMepHbiM HA nukoro tumna u3 A/Brisbane/59/2007.

Kpome Toro, mnomunentuabl ObUTM YCTOMYMBBIMH K PACLIEIUICHHIO IPOTEa3aMu
Onmaromapst MyTallMd TPUPOJHOTO Y4YaCTKA PACLICTUICHHsI, HApuMep, Onaromapsi MyTaluH
AMUHOKHCIIOTHI B MOJIoskeHun 329 1o tumy 3aMeHbl Ha Q.

B W02016/005480 ommcana cieayromias cepusi MOJUIENTHAOB CTEOIEBOrO IOMEHA, B
koTopbix nonyueHHast u3 GCN4 nocnenosarensrocts RMKQIEDKIEEIESK (SEQ ID NO: 18)
Opi1a BBeneHa B noyioskeHust 405-419, Takux Kak, HApUMep, MOJUIMENTHABI, 0003HAYEHHbIE KaK
127H1-t2, s127H1-t2 u s127H1-t2-pnuHHbIH, nonyyeHHble 13 A/Brisbane/59/2007. Kpome Toro,
OBUIM TIOJNYYEHBbl TMOJUMENTUABI CTeONEBOrO AOMEHa € TEeMU JK€ MOAUPHKAIMAMU C
ucnojp3oBaHueM HA U3 pasnuuHBIX IITAMMOB BUpyCa TpHUIINA, HalpuMep, MOJUNENTHIbI Ha
ocHoBe HA, nonyuyennsie u3 HINI mramma A/California/07/09, takue kak smHI1 Cali3964-
127H1-t2 u mH1 Cali3964-127H1-t2.

B W02016/005482 onucaHO BBeAeHHE MEKMOHOMEPHOIO LIMCTEMHOBOI'O MOCTHKA, YTO
NPUBOAUT B PE3yJIbTaTe K YBEIMYEHHUIO KOJINYECTBA TPUMEPHBIX IOJIUIENTUAOB CTEOIEBOrO

JIOMEHa, B TOM YHCJIE MOJUNENTHA0B, 0003HaueHHbIX Kak 127H1-t2-cl18 (Takke Ha3bIBaeMbIi
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5367) u pactBopumslii BapuaHt 127H-t2-cl18-nnuHHBIA, B OCHOBE KOTOPBIX Jexkan HA Bupyca
rpurma A/Brisbane/59/2007. CxonHble nmonunenTuabl ObutH pa3paboTaHbl HA OCHOBE, HATIPUMED,
HA Bupyca rpunma A/California/07/09, nanpumep, nonunentuiasl, obo3HaueHHble kak mH]1
Cali3964-127H1-t2-cl18 (raxke HaspBaemblii 5369) m smHI1 Cali3964-127H1-t2-c118-
JUIMHHBIA. ODTH TNOJMIEeNTUAbI CTeONeBOro JOMEHA IMPEenyCMAaTPHBAIM, IIOMHMO IPOYEro,
AeNeLNI0 TOJIOBHOH 00JacTH, CopeprKameil aMUHOKHMCIIOTHL, Ha4YMHAs OT MOJOXEHus 46 u 1o
AMMHOKHCJIOTHI B NOJIOkeHHH 306 BKIIFOUYMUTENBHO, NP 3TOM TOJy4YeHHble f1oMeHbl HA1 Obutn
coenuHeHbl ¢ ToMoIIb0 JuHKepa u3 4 amuHokucior (GGGG); nmonydennyro w3z GCN4
nocienosarenbHocth RMKQIEDKIEEIESK (SEQ ID NO: 18), BBenennyo B nomen HA2 B
nonokeHus: 405-419; u MyTaLM0 aMUHOKHUCIIOTHI B MOJOKeHUU 329 mo Ttumy 3aMeHsl Ha Q ¢
MOJly4eHHEeM MOJUIENTHAa, YCTOMYUBOIO K paciueruieHnto nporeasamu. [lonunentuasl, kpome
TOTO, COAIepIKaJIU MyTalLlUI0 AMUHOKUCIIOTHI B NostoxkeHuH 397 no tuny 3ameHbl Ha C ¥ MyTaluio
AMHUHOKHUCIIOTH B mosiockeHnH 405 mo Tumy 3ameHbl Ha C (T. €. mepBOW aMHHOKHCIOTHI B
nocienosarenbHocTd GCN4), 3a cuer yero obecrnednBajoch 0Opa3OBaHHE MEKXMOHOMEPHOTO
LUCTEUNHOBOTO MOCTHKA MEXAY LUCTEMHOM B nonoxkeHuun 397 mnepBoro MOHOMEpa H
AMHHOKHUCJIOTOM B noJjoxkeHuu 405 BTOporo MoOHoMepa.

B wuccnenoBaHnu, KOTOpOE MPHUBENO K HACTOSIIEMY H300PETEHHIO, paHee ONMHCAHHBIC
NOJUMENTHAbl  cTebieBoro  JOMeHa  ObUIM  ONTHMU3MPOBAHBL.  AMHHOKHCIIOTHBIE
nocienosarenbHocty  HA  gukoro Tuma, mnomydeHHoro wu3  A/Brisbane/59/2007 w/mmm
A/California/07/09, mpencrapisitor coboii mocnemoBarenpHocTH mony SEQ ID NO: 1 u 2
coorerctBeHHO. [lomunentuasr UFV5367 (SEQ ID NO: 16) u UFV5369 (SEQ ID NO: 17)
HA3bIBAIOTCS B JAHHOM JOKYMEHTE "HCXOAHBIMM IITAMMAaMU/KOHCTPYKIMAMHU" (CXE€MAaTUYECKU
NOKa3aHbl Ha GUr. 2 U 3 COOTBETCTBEHHO).

Taxkum obpazom, ObutM pa3paboTaHbl HOBbIE MOJHMIENTHAbI cTebneBoro nomeHa HA, B
toMm uucne, Hanpumep, UFV150558 (SEQ ID NO: 30) u UFVI150850 (SEQ ID NO: 53),
KOTOpbIE COAEPIKAT IOMOJHUTENIbHbIE MOAU(PHUKAIMUA IO CPABHEHHIO C paHEe OMUCAHHBIMH
nonunentunamu crednesoro nomena UFVS5367 (SEQ ID NO: 16) u UFV5369 (SEQ ID NO:
17). B yactHoctu, mnonunentuabl UFV150558 u UFV150850 comep:kaT MyTaruio
AMHHOKHUCJIOTHI B TojiokeHuu 392 B B-merie mo tuny 3amensl Ha P wim R B komOuHanum
MyTaLyell aMHHOKHMCIOTHI B TMojoxkeHMH 434 no Tumy 3amMeHbl Ha Q Wi MyTauuro
AMHHOKHUCJIOTHI B mojokeHuu 392 B B-merne mo tuny 3amensl Ha P win R B komOuHamm
MyTalyell aMUHOKHUCIOTHI B MONIOXKeHUH 434 mo Tumy 3aMeHbl Ha Q U MyTanuell B MOJOXEHUH
442 o Tuny 3aMeHbl Ha A.

Kpowme Toro, 6t pa3paboTaHbl AOTIOIHUTEIbHbIE TTOIUITENTHBI CTEOJIEBOrO JOMEHA, B
KOTOPBIX HE HMCIOJIb30BAJICS MUCKYCCTBEHHBIN JIMHKEp AJA 3aMelleHusl MOJABEPrHyTON Jenelnuu
ronoBHoW obOmnactu. Ilomumentuabl crebnesoro gomeHa UFV160655 (SEQ ID NO: 103),
UFV160656 (SEQ ID NO: 104), UFV160664 (SEQ ID NO: 109) u UFV160665 (SEQ ID NO:
110) mpenycMmaTpuBamy OENEHI0 TOJOBHOM 00JaCTH OT aMHUHOKHCIIOTHI B MOJIOKeHUH 47 110
AMUHOKUCJIOTHl B TOJOXKeHUH 300 BKIFOYUTENBHO, B pe3yJibTaTe KOTOPOH, TakuM 00pa3om,

ocTaBajach nepsas 4actb nqomeHa HAI, coxepskainas aMUHOKHMCIIOTBI 10 aMHUHOKHUCJIOTHI 46
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BKJIFOUMTENBbHO, U BTOpas 4acTb ngomeHa HAIL, coxepskaimnass aMHHOKUCIIOTBI, HAauWHAas C
aMUHOKUCJIOTHl B monokennn 307 u no C-xoHmeBod amMuHOKHCIOTHI aomeHa HAL (t. e.
aMHHOKHUCIOTHI B nonoskeHnH 329). Ilepsas wactb HA1 Oblia HEMOCPECTBEHHO COEMHEHA CO
BTOpoi vacTeto HA1 mocne penennu ronoBHOH oONacTH, T. €. OCTAaBINASCS aMMHOKHCIIOTA B
nonoxkennn 46  (C-xoHueBas aMHUHOKHCIOTa TepBOH wactm jomeHa HAIL) Obuta
HEMOCPEICTBEHHO MPUCOETUHEHA K OCTABIIEHCS] aMUHOKHUCIIOTE B ToJIoskeHUH 307 (N-KOHLeBO
aMHMHOKHCIIOTE BTOpOoi yacTn nomena HA1). MckyccrBeHHbli mHKep He BBOAWIH (cM. ur. 1A,
HIDKHSIST KOHCTPYKIHs). IlenTuab! Takke copepskaiu JOMOIHUTENbHbIE MyTallid aMUHOKHUCIIOTHI
B mnojoxkeHuu 392 B B-merne mo Tumy 3ameHbl Ha P wim R B koMOuMHammm ¢ myranueit
AMUHOKHCJIOTHI B TOJIOKEHUU 434 1o Tumy 3aMeHbl Ha Q WM B KOMOWHAIIMM C MyTalHeu
aAMUHOKHCJIOTBI B TIOJIO’keHUU 434 1o Tuny 3aMeHsl Ha Q U MyTauuei B MOJokeHuH 442 1o Tumy
3aMeHbl Ha A (Kak CXeMaTHYeCKH MOKa3aHo Ha (ur. 4).

Ipumep 2. Sxcnpeccus NOIUNENMUO08 8 COOMBEMCMBUU C HACMOAUUM U300pemenuem

Jkcnpeccusi Oeka B KJIETKaX MICKOMUTAIOLITIX

®parmentsl JJHK, xogupyromue nonmunentuast UFV150558, UFV150850, UFV160655,
UFV160656, UFV160664 u UFV160665 mno Hacrosimemy H300pPETEHHUIO, CHUHTE3UPOBAIU
(GenScript) wu  knoHupoBanu B mnasmuny  pcDNA2004  (BHyTpuiaOopaTopHO

momudumposanHelii BekTop pcDNA3 ¢ ycunenHeiM npomoropom CMV). Tlommmentuast

nonyyanu B kierkax HEK293F, kyneTuBUpyEeMBIX B cpene FreestyleTM MyTeM TPAH3UEHTHOHN

TpaHC(HEKLUNH MOMYYEHHBIX HKCIPECCHOHHBIX TUIA3MUJI C TIOMOLIBIO PeareHTa il TpaHCheKunu
293fectin™ (Invitrogen). IlomumenTumsl monyuanud B KyasTypax kimetok ExpiCHO B
SKCIIPECCUOHHOU cpene ExpiCHOTM MyTeM TPAH3UEHTHOU TpaHC(EKIUH C TIOMOIIBIO peareHTa
IUTsE TpaHC( eKIIH ExpiFectamineTM (Gibco, ThermoFisher Scientific). J{ns kynpTUBHUpOBaHUS
kiaerok ExpiCHO poGasnsnu ycunurens tpaHchekumn ExpiFectamine CHO wu mopmutky
ExpiCHO (Gibco, ThermoFisher Scientific) uepe3 1 menp mocne tpanchexmmu. OOpasipl
HAJTOCaOYHOMN JKUAKOCTH KYJIBTYPBI, COAEPIKALINE CEKPETUPYEMbIe MOJUMENTUIbI, COOUPATTH B
aau 7-11 (ans xnerok ExpiCHO) nyrem nentpudyruposanust ¢ nocnenyroieii ¢puiabrparmei
yepe3 GuIbTp-HAcaaKy Ha OyThuIKy ¢ pasmepom nop 0,2 mxm (Corning).

Amnanuz HaJ0CAJTOUHON JKUIKOCTH KYJIBTYPbI

VYPpoBeHb 3KCIPECCHPOBAHHOTO MOJUIENTHAA B COOPAHHOH HAZAOCATOYHOW >KHIKOCTH
KyJIBTypbl OLIEHUBAJM C TIOMOIIBK) OHWOCIOWHON WHTep(HEepOMETPUH C HCIOIb30BAHUEM
wiatpopmel OCTET. Bxkparue, OunormauanpoBannoe mAb CR9114 mmmoOunmzoBann Ha
Ounocencopax, MOKpeITEIX crpentaBuauHoM (SA) (Pall FortéBio), mocme uero crpounu
KaJMOPOBOYHYIO KPUBYIO IyTE€M OLIEHWBAHUS CABHUIa CBS3BIBAHHS CEPUHU PAa3BENEHUI XOPOIIO
OMHCAHHOTO OYHWIIEHHOTO TOMOJIOTMYHOIO IMOJIMNENTHAA. 3aTeM HU3MEPSUIH CIABUT CBSI3bIBAHUS
NPeABAPUTENHHO Pa30aBICHHBIX COOPAaHHBIX OOpa3LOB HAJOCAAOYHOH SKUAKOCTH KYJIBTYPBI,
COIEp KALINX MOJHUMENTHABI 1O HacTosimeMmy uzoOpereHuto (5-15 mxr/mn, paszbaBneHHbIE B
Oydepe nmnsi KUHETHYECKOTO aHAJM3a), U KOHLEHTPALWIO IOJHIICNITHAOB PACCUUTHIBAIN C
MOMOIIBIO TOCTPOEHHOM KaTMOPOBOYHOM KPUBOH.

CopnepsxaHue TpUMEPOB MOJHUIENTHAOB B 00pa3Lax HaJ0CATOYHOMN KUAKOCTH KYJIbTYPbI
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oueHuBan ¢ nomompio AlphalISA mocpencTBoM OnHOBpeMEHHOro cCBsi3biBaHus 1,5 HM
CRO114 u 1,5 uM wmeuennoro Strep-Tactin onHonomenHoro anturena (SD15016), umeromero
nocnenosatenbHocTs o SEQ ID NO: 13, XemMunroMHHECLIEHTHOE UCIyCKaHHe Ipu 615 HM
U3MEPSUIH T0CTIe 2-4acOBOTO MHKYOMPOBAHMS MOJUIENTUAOB C AHTUTEJIOM U OJHOAOMEHHBIM
AHTUTEJIOM IIPU KOMHATHOW TeMIlepaType B NMPUCYTCTBUHM AKLENTOPHBIX TPAaHYJ, MOKPBITHIX
anturenoM k IgG denoBeka, U AOHOPHBIX IpaHys, MOKpbIThIX Strep-Tactin (Perkin Elmer).
Tonbko TpuMepHBIE MOJIEKYJBI, B KOTOPBIX OBLIO NPEACTaBIeHO Ooiee OAHOrO IMPaBHIIBHO
CBEPHYTOrO S3THTOMNA, CBA3BIBAIUCH OOOMMH AHTUTENAMH OJHOBPEMEHHO H, TaKUM 00pazoM,
JaBaJld CUTHAJ B 3TOM aHaju3e (B OTJIMYME OT MOHOMEPOB U TOTEHLUAJIbHBIX arperaros).
[TonunenTuasl THTPOBAIH, UCXOs M3 KOHIEHTpauuu Oenka, ounennBaemoii ¢ momorsto OCTET.

PGSV.HI:TaTbI U BBIBOJBI

YpOBHU 3KCIpecCHU MOJMIENTUAOB U COAepKaHHe TPUMEPOB ONpENeNsu IJs Tpex
He3aBUCHMBIX TpaHchekunoHHblx cpen ExpiCHO ob6semom 70 M B geHp 9 mocne
Tpanchekunu. PesynpraTel mokaszaHel Ha ¢ur. 5. Ilo cpaBHeHHIO ¢ paHee ONMHMCAHHON
koHcTpykuei 5367 (SEQ ID NO: 16) (koTopasi mpenycMaTpuBaeT nejienuro B nomeHe HAL,
OXBaTbIBAIOIIYI0 AMUHOKHUCIIOTHI, HAUMHAs OT MOJIOKeHUs 46 U 10 aMMHOKHUCIIOTHI B MOJIOKEHUH
306 BKJIIOUUTENBHO, U COAEPKUT JUHKep 4(, 3aMellaroliil OABEPrHYTYIO AeNeLUN 4acThb B
nomeHe HAL), Taxxe Ha3blBaeMOW HCXOIHOW pa3pabOTaHHOW CTPYKTYPOH/KOHCTPYKIHEH,
nonunentun UFV160655 nHa ocnoBe HINI A/Brisbane/07/59 (xotopseiii mpemycmaTpuBaeT
neneruio B nomeHe HAT, oxBaThIBAIOLIYyI0 aMHUHOKHCJIOTBI, HAYMHAsL OT MOJOXeHUs 47 u 10
aAMUHOKHCJIOTBI B MOJOkeHNUU 306 BKIIIOUUTENBHO, U HE COAEP KUT JHUHKep 4(, 3aMeliaromuii
MOABEPTHYTYIO Aeyienun 4acTh B 1oMeHe HA 1, u copepxut Toueunbie mytanuu Y392P, R404Q),
E434Q u S442A) (SEQ ID NO: 103) ueTko 7eMOHCTPUPOBAJ NOBBIIIEHHbIE YPOBHHU 3KCIIPECCUN
(mo 40-xpaTtHbIX), HOCTHras KoHUeHTpauuu ~ S00 MI/I HaJOCAAOYHOH JXMIAKOCTH KYJIBTYPBI
(ur. SA).

IMonyuennsiit u3 HIN1 A/California/07/09 ucxonueni noymnentun UFV5369 (SEQ ID
NO: 17) skcnpeccupoBayics Ha ypoBHe ~ 350 MI/N HamOCaHOYHON SKUIKOCTH KYJbTYPBL
ITonunentun UFV150558, cxonmselli mo KOHCTpykuuu ¢ nonunentuaoM UFV5369 u
JOTIOJTHUTEIPHO CoAep Kaiuii Toueunbie Mytannu Y392P, R404Q, E434Q u S442A (SEQ ID
NO: 30), sxkcnpeccupoBaicsi Ha ypoBHe ~ 427 mr/n. [Momunentuast UFV160656 (SEQ ID NO:
104) (mpenycMaTpuBarOIIUK EIELUI0, OXBATBHIBAIOIIYI0 aMUHOKHCIOTHI OT MOJIOKEeHUs 47 1o
AMUHOKHCJIOTHI B NTOJIOXKeHUU 306 BKIIFOUUTENBHO U HE coneprkamuii JuHkep 4G, 3aMemarommii
MOJBEPTHYTYIO Jeneuuu 4actb B noMeHe HAL, a Taxke copepskaliuil TOYEUHblE MyTaLUH
Y392P, R404Q, E434Q u S442A), UFV160664 (npeaycMaTpUBAIOIIHUNA TaKYIO K€ JEJIEIUI0, HO
comep Kaliii Toapko Todeunsle mytarmu Y392R u E434Q) (SEQ ID NO: 109) u UFV160665
(mpenycMaTpUBAIOIIHMIA TAaKyHO K€ NENelHI0 W COIAEpKAIlMi To4YedHble MyTamuu Y392P wu
E434Q) (SEQ ID NO: 110) skcmpeccupoBaiuck Ha Ooiee BBICOKOM YPOBHE IO CPABHEHHIO C
5369, cocrasisroem 1o ~ 800 Mr/1 HaxOCaTOUHON KUIKOCTU KYJIbTYphI (pur. SA).

Uro kacaercss copmep:kaHMs TPUMEPOB, BCE MOJUMNENTHbI, COAEpXKAIlUe OAHY WIH

HCCKOJIbKO OOTIOJHUTCIIbHBIX HOBBIX MYTaLIPIfI, HE3aBUCHUMO KaK OT UX OCTOBA4, LITAMMA, pa3dMeEpa
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JieJIeLIUU TOJIOBHOTO IOMEHA, TaK M MPUCYTCTBUS WM OTCYTCTBUS JHHKepa 4G, 3aMelIaroiero
NOJIBEPTHYTYIO Nenenuu yactb nomeHa HA1, nocturanu yposHeii Boie 90%, 4TO 3HaUUTENBHO
NPEBBIIANO YPOBHHU, KOTOPbIE TOCTUTAIUCH AJIST HCXOIHBIX pa3pabOTaHHBIX CTPYKTYp, B Clydae
C KOTOPBIMH TOJIBKO ~ 25% sKcnpeccupyemMoro Oeska ycrenHo oOpa3oBbIBaiIO TpUMEpPH! ((ur.
5B).

betn  mosydeHel  JONOJHUTENbHbIE  MOJUIENTUABL,  COAEpXKALIUE  MYTALUIO
AMHHOKHCJIOTHI B TIOJIOXKeHUU 392 mo Tuny 3amenbl Ha Y, P uian R B koMOuHaumu ¢ myrauuei
AMUHOKHCIIOTHI B TIoJIoxkeHUU 434 mo tumny 3amensl Ha Q, B Tom uucie UFV160302 (SEQ ID
NO: 60) u UFV160303 (SEQ ID NO: 61). Iomunentun UFV160304 (SEQ ID NO: 62),
KOTOPBbI HMMEET KOHCTPYKLUMIO, cXonHyro ¢ nojunentuaom UFV160302, HO He comepkuT
TOUEUHYI0 MyTaluio Y392R, nemoHcTpupoBan Ooyiee HU3KOE conep:kaHue Tpumepon (B ~ 1,7
paza) (¢ur. 5C).

B COBOKYMHOCTH MOJHUMENTHBI MO HACTOSIIEMY H300PETEHHIO, OMUCBIBAEMBIE B 3TOM
npumepe, conepxkamue Y, P umu R B monoxennn 392 B komOuHanmu ¢ Q B mojioskeHuu 434,
IEMOHCTPHPOBAIIM 3HAYMTEIBHO IIOBBIIICHHBIE YPOBHH JKCIPECCHH Oelka M CoAepikaHue
TpUMEPOB (MPOLIEHTHOE KOJHMYECTBO YCHEUIHO OOpa30BaHHBIX TPUMEPOB) MO CPABHEHUIO C
UCXONIHBIMU Pa3pabOTaHHBIMH CTPYKTypamu. [IpUCyTCTBHE 3THX aMHHOKHCIOT B TOJOXKEHHUSX
392 u 434 npuBOAUIO K 3HAYUTENBHOMY VJYUYIICHHIO 3KCIPECCUU, TPUMEPHU3ALUU H
CTa0MIIBHOCTH.

Ipumep 3. Quucmra mpumepusix ROIUNENMUOOE HO HACMOSYEMY U300pemenuio

Briienenue

[TonmunenTuapl OYMLIAIM  IOCPEACTBOM  ABYXCTQAUWHOIO MPOTOKOJa. BHavane
COOpaHHYIO U OCBETJIEHHYIO HaJI0OCAJOYHYIO KUIKOCTb KYJIBTYpPHI 3arpyskanu B konoHky HiScale
16/20 (GE Healthcare), ynakoBaunyro apdunHoit cmosnoii (Capture Select), koTopasi COCTOUT U3
OIHOAOMEHHOro aHTHTena, cneuuduuHoro k HA, mmmoOunmzoBaHHOro Ha rpanyiax Poros
(monyuennsix ot ThermoFisher Scientific). Dta cmona siBiseTcsi BBICOKOCTIEHU(PUUHON B
OTHOLIEHHH OEJIKOB TeMAarrjITHHHHOB, MOJy4YeHHbIX W3 mrtamma H1. KomoHky HamepeHHO
neperpyxanu Ha ~ 15% npng ynydiieHus BbigeneHuss Tpumepa. llocne cBs3bIBaHUS U
ypasHoBemmBanusi B S0 MM Tris, 0,5 M NaCl, pH 7,4, nmomunentuabl 3JIOMPOBATH TYTEM
npuMeHeHus crynendaroro rpaguenta 1o 0,1 M Tris, 2 M MgCl,, 40% nponunenriukosns, pH
7,4. Ha ocHoBanumn UV-curnana (A280) siaroupoBanHble Gppakunuy OOBeNUHSIN U (PUIBTPOBAIIH
yepe3 unprpoBanpHyro MeMOpany Millex-GV ¢ pasmepom mop 0,22 mxm (Merck Millipore).
3areM coOpaHHBI MUK 3IIOMPOBAHUS BHOCWIM B KOJOHKY Superdex 26/60 200 pg (GE
Healthcare), ypaBroBemenHy0 noasmxkHbM Oydepom (20 MM Tris, 150 MM NaCl, pH 7.,8), ¢
LENbI0 JOOYUCTKM, T. €. [JIs1 YJAJeHUs MHUHUMAJIbHOTO KOJHMYECTBA MYJBTUMEPHOIO H
MOHOMepHOro Oenka. ®@pakuuu TPUMEPOB OOBEIUHSIIM, M YUCTOTY OLEHHBAIU C ITOMOIIBIO
anamutnyeckoro SEC-MALS  wHa ycraHoBke it BbICOKOO()(EKTHBHOM  SKUIAKOCTHOM
xpomarorpapuu (HPLC) cepum Infinity 1260 (Agilent). 40 MKr Kaxmoro OYHINEHHOTO
nojunentuaa nporousnu (1 ma/mun.) yepes kononky TSKgel G3000SWxI (Sigma-Aldrich), u

MOJSIPHYHO  MacCcCy  SJIFOUPOBAHHOIO  Mar€puaa HU3MEPAIM C  T[OMOILIbIO  ACTECKTOpPA
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MHOTOYTJIOBOTO paccesiusi ceera miniDAWN Treos u nuddepenunanbaoro pedpakromerpa
Optilab T-rEX (Wyatt Technology). [lanHble aHaIM3UPOBAJM C IOMOINBIO IAKETa
IPOrpaMMHOTrO obecrieueHust Astra 6, a pacueTbl MOJIEKYJSIPHOH MAacChl TPOU3BOIMIIHN, HCXOJS
W3 CUTHAJIA TIOKA3aTeJIs MPEJOMIICHUS.

Pe3yibTaThl ¥ BHIBOJIBI

[Tpoduib 3MOUPOBAaHUS HA BTOPOM CTaIUU OYUCTKHU (IKCKIFO3UOHHOM XpoMatorpadumn)
yKa3bIBaJ Ha TO, YTO B OOBEIMHEHHBIX SIIOMPOBAHHBIX (PPAKLMSIX M3 KOJOHKH A adUHHOM
xpomMaTorpaduu MPUCYTCTBOBAIO OOJIBIIOE KOJUYECTBO HETPUMEPHOTO (arperatbl © MOHOMED)
nonunentunaa 5367. B otnuuue ot 3Toro, xpomarorpamma UFV160656 nemoHCcTpupoOBana jJuilb
HeOOJIbIIIOe KOJMYECTBO arperaToB, TOra KaK OCHOBHBIM MPHUCYTCTBYIOIIUM COSTUHEHUEM ObLI
TpuMepHbIil nonmnentun (gur. 6A u B).

Boeixon wucxonubix koHcTpykimit UFV5367 u UFVS5369 cocraenmsin 5 u 70 wmr/n
COOTBETCTBEHHO, TOTAA KaK BBIXOABI JJISI TOJUIIENTHIOB IO HACTOSIIEMY H300PETEHHIO
BapbupoBauCh OT 120 no 240 mr/a. IlpoueHT W3BNEUEHUs, PACCUNTAHHBIA MyTeM CPaBHEHHS
Kon4ecTBa Oesika, MPUCYTCTBYIOINETO B HAJOCATOYHOW SKUIAKOCTH KYJBTYPBI U TPUMEPHOM
KOHEYHOM TpOAyKTe, cocTaBisul npumepHo 40-60%. AHamn3 oOObeOUHEHHBIX (QPaKIUid
TpuMepoB ¢ nomoubio aHanuTuueckoro SEC-MALS nponeMoHCTpupoBa, 4TO OYMILEHHBIN
MaTepHal SIBJISIETCS YHCThIM, HUKakue apyrue nuku UV-curnana He mHabmonamuce (ur. 6B).
Kpome Toro, paccuntanHas MoJieKyJsipHas Macca ~ 96-106 k/la cooTBeTCTBOBaNIA 0XKUIAEMOU
MOJIEKYJISIPHON Macce TITUKO3WINPOBAHHOTO TprMepHoro nosmmnentuaa (gur. 6C).

IIpuBeneHHbIE BBILIIE JAaHHBIE YKa3blBaJM HAa TO, YTO OYMCTKA IOJHUMIENTUAOB ObLIa
JOCTUTHYTa C MOMOIIBIO IPOCTOrO 2-CTAAUHHOrO MPOTOKOJIA, KOTOPbIN MPUBOAWI K MOJIYYEHHIO
OYEeHb YUCTOTO TPHUMEPHOro Oenka C BBICOKOH 3(P(PEKTHBHOCTBIO U BBIXOJOM, 3HAYHTEIHHO
npesbimaromuM 100 MI/J1 HaZOCATOUHON KUIKOCTU KYJIBTYPbI.

Ilpumep 4. /Jonyuenue xapakmepucmux mpumepuzayu nOJIUNENnmuo06 no HACMosiyemy
uzobpemenuio ¢ NOMOUbIO IKCKIIOZUOHHOU XPOMAMOZpApuu 6 Npucymcmeuu Cesa3vu18aiouux
Fab-¢paemenmos

TlonyyeHue xapakTepUCTUK

VKIanky U TEeMIEepaTypHYH CTaOWJIBHOCTh OYHMIIEHHBIX TMOJIMMENTUAOB OLEHHBAIH C
nomompto (1) anamm3a wmerogom SEC-MALS B mpucyrctBum  Fab-¢parmentos, (i)
TBeprodasHoro ummyHopepmentHoro anammsa (ELISA) wu (i) nuddepeHumanbHOR
ckanupyromeii payopumerpun (DSF).

Ces3piBanne B pactBope Fab-dparMeHTOB ¢ monumenTuaaMu 1O HACTOSLIEMY
u3o0peTeHNI0 (Takke Has3blBaeMbIMU "Oenkamu MUHH-HA") oTclexuBaiu ¢ TOMOIIBIO
sKcKMo3noHHON Xpomarorpaduu (SEC) u aHanmmM3a METOIOM MHOTOYTJIOBOTO PACCESTHUSI CBETA
(MALS) ¢ ucnonp30BaHUEM CHCTEMBI JJIsi BBICOKO3(p(PEeKTHBHOM JKUAKOCTHOH XpomMaTorpadpuu
(Agilent) u ycrpoiictea miniDAWN TREOS, coennHEHHOro ¢ JAETEKTOPOM IIOKa3aTes
npenomiienust Optilab T-rEX (Wyatt Technology). B obmeit cinoxuaocTn 40 MKr mojunentuia
wiu Fab-¢parmenroB mAb CR6261, CR9114 u anTHTeNa OTPULIATEILHOTO KOHTPOJIS BHOCUIIH B

konoHky TSKgel G3000SWxI (Sigma Aldrich), ypaBHoBemenHnyto noasmxHbM Oydepom (150
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MM NaPi, 50 MM NaCl, pH 7,0). O6pa3oBanue KOMILIEKCa TOATBEPKAANIN C TIOMOLIBIO aHAJIN3a
NOJIUMENTHIOB, HHKYOUPYEMBIX B MPHUCYTCTBUU 1,2-KpaTHOro MousipHoro wusoObirka Fab-
¢parmenToB. JlaHHbBIE aHAIM3UPOBAJIU C IIOMOLIBIO MTAKETa IPOrPaMMHOTO odecriedeHus Astra 6,
a pacueTsl MOJIEKYJISIPHON MacChl MPOU3BOIUIIN, UCXO/s U3 CUTHAJIA TIOKA3aTeNsl PEIOMIICHUS.

ABugHoctb CR6261 u CR9114, cBs3blBalOIIUXCA € TMOJUMENTHAAMU, OLEHUBAIH C
IIOMOIIBI0 U3MEPEHUIl MEeTO#OM OMOCHOHHON wuHTepdepomerpun ¢ ucnonb3oBanuem Octet
RED384 (ForteBio). buornauianpoBanHble aHTHTENa MMMOOMIN30BaIu Ha OuoceHcopax Dip
and Read co crpentaBumuHoMm (SA) nns kunermueckoro ananmusza (ForteBio). Kpusbie
CBSI3BIBAHUSI B PEKUME pPEaJbHOrO BPEMEHHM H3MEpSUIM NyTeM MPUMEHEHHsT CEeHCopa B
OTHOILIEHUH CEPUU IBYKPATHBIX pa3BedeHHi mosunentiaa B 10X KOHLIEHTPUPOBAHHOM Oydepe
st kuHetndeckoro aHanusa (ForteBio), pasbasnennom B PBS. HauasnbHble KOHIEHTpanuu
noyunenTuaoB Haxomwinch B auanazoHe 0,15-10 vM. Koncrantel muccouumanmu (KD)
OTIPENENSUTH C MOMOINBIO aHAJM3a B CTALIHIOHAPHOM COCTOSIHUH, UCXOJSl U3 MOJEINH CBS3BIBAHHS
1:1 nnst bnAb ¢ monumenTunamu.

Kpome Toro, cBsi3bIBaHWE aHTUTEN U OFHONOMEHHBIX aHTHTEN (SD) ¢ momumnentumamu
cTeOJIeBOrO IOMEHA MO HACTOSIIEMY M300peTeHuro oueHuBaiu ¢ nomombio ELISA. Brauane
MOBEPXHOCTh TUIAHIIETOB C BBICOKOH creneHbro cBs3biBaHus OptiPlate-96 (Perkin Elmer)
nokpbeiBai S0 MKr Ha JyHKY Oenka B (ochatHo-coneBom Oydeprnom pactope (PBS). Ilocne
UHKYOMpoBaHusi B TedeHne Houn npu 4°C, mpomeiBanus (Tpu pasza ¢ nmomousio PBS+0,05%
Tween-20), 6nokuposanus (1,5 yaca mpu KOMHaTHOW Temmeparype ¢ nmomoinsio PBS+0,05%
Tween-20+1% Obruuil CHIBOPOTOUHBIN anbOyMHH) M NPOMBIBaHUS (TPH pa3a C MOMOIIBIO
PBS+0,05% Tween-20) mianmersl uHKyOupoBanu B TedeHne 1 ugaca npu RT ¢ mAb u SD B
CEepUM TPEXKPATHBIX pa3BeAeHUN C HadaibHONW koHUeHTpauued 70 HM wmum 100 BM
cooTBeTcTBeHHO. [locne eme ogHOoro npomsiBanus (Tpu pasa ¢ nomorubio PBS+0,05% Tween-
20) nobaBisuin TMEpPOKCHAA3y XpeHa, KOHBIOTMPOBAHHYIO C MBIIHHBIM aHTUTENOM K IgG
yenoBeka (Jackson), B pasBemenuu 1:1000 B Onokupyromem Oydepe (PBS+0,05% Tween-
20+1% Obrumii ceiBOpOTOUHBIN anpOymuH). [Tocne nHKyOUpOBaHus B TedeHue eme 1 daca mpu
RT u nmocnenyromero npombiBanus (Tpu pasza ¢ nomoinsto PBS+0,05% Tween-20) nobasnsiu
xemmmroMuHecHeHTHbI  cyoctpar BM  anms ELISA  (Roche), u mocne 15-muHyTHOTO
UHKYOMPOBAHUSI M3MEPSUTH JIFOMUHECIEHTHBI CHTHAJI C TIOMOLIBIO IUIAHIIET-puaepa Synergy
Neo (Perkin Elmer). 3nHauenuss mogymakcumaibHOU 3¢ dektuBHol KoHUeHTpauu (ECs)
paccuuthiBau ¢ momomnbio Habopa Spotfire (Tibco Software Inc.). ECsy HemocpencTBeHHO
KOPPENUPYET C CHIIOH CBS3BIBAHUS COOTBETCTBYIOLIETO AHTHUTENA M, TAKUM O0pa3oM, SBIISETCS
MEpOH KayecTBa aHTUTEHA, T. €. €r0 HaJUIeXKaIIeH YKIAAKH U CTA0OMIIBHOCTH.

TemneparypHyto crabunmpHOCTh Oenka ompenemsuin ¢ nomombio  DSF  myrem
OTCIEeXKUBAHUA (PIYOPECIEHTHOrO UCIYCKaHMs pacTBOpa mojunentuaa (6 MKr) B MPUCYTCTBUH
5x xkpacurenst Sypro Orange (ThermoFisher Scientific). Ilpu mnocreneHHOM NOBBIIIEHUH
temneparypsl ot 25°C po 95°C (60°C B wac) NOJHMNIENTHABI Pa3BOPAUYUBAOTCS, a
(yopecLieHTHBII KpacHTeNb CBS3bIBAETCS C NOCTYIHBIMH TuapodobHbIMEI ocTaTkamu. Kpusble

TUTABJICHUS] U3MEPSUTH C UCTosib3oBaHueM ammapara VilA7 mns [THP B pexume peaspbHOro
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BpemeHH (Applied BioSystems), a 3nHauenust Tmsy paccunTbiBamu ¢ noMoIneio Habopa Spotfire
(Tibco Software Inc.). 3nauenns Tmsy npeacTaBsIOT OO0l TeMmnepaTypy, npu Kotopoit 50%
Oenka pa3BOpauMBAETCS, U, TAKUM 00PA30M, SIBJIIOTCS MEPOW TeMIepaTypHOH CTaOMIBHOCTH
nonunentuoB. Kpome TOro, Takke Onpeaesii HHAYLMPOBAHHYIO TEIUIOM AEHATYPALHIO C
nomompto DSC, B Xxome KOTOpO#l ompenensinu CpenHIOI TOYKy TeruoBoro mepexona (Tm)
IyTeM OTCJICKHMBAHMs PA3HHULBI B IOJBOJUMOI SHEpruuM Mexkay oOpasloM U 3TaJOHHOH
KIOBeTOH ¢ ucnonpzoBanueM cucremsl MacriCal DSC (Malvern). IIpu koHueHnTpaumu 1 Mr/mi
obpasupl nmocreneHHo HarpeBanu ot 20°C no 90°C (100°C 3a yac), U [HKIbI aHATU3UPOBAJIHU C
NOMOIIBIO MporpammHoro obecrieuenus: Origin (Malvern). Mcxons u3 rpadukoB 3aBUCUMOCTH
TeroeMKoCcTH (kkai/mMoiw/°C) ot Temnepatypsl (°C), paccunuThiBain 3Ha4eHUss Tm.

PGSV.HI:TaTbI 1 BBIBOJbI

Teoperuueckasi MOJIEKYJISIpHAST Macca TPUMEPHBIX TOJHIIETITHIOB, B OCHOBE KOTOPBIX
JISKAT TOJIBKO aMHHOKHCIOTHI, coctaBiisier ~ 90 xJ/la, ogHAKO, MOCKOJBKY KaXKAbIA Oeok
comepxutT 5 MOTHBOB N-cBsizaHHOTO rnukosmwnupoBanus (NxT/S), monekynspHas macca Oyner
BBbIIE TPU TOJYUYEHHH B CHUCTEME OKCIIPECCHUH HAa OCHOBE KJIETOK MJIEKOIHTAIOIINX.
PaccunTanHble 3HAYEHUST MOJIEKYJIIPHON MacChl, ONPEeTIeHHbIE C TOMOIIBIO aHAIH3a METOAOM
SEC-MALS, naxomgwmuck B nuamna3zoHe 96-106 k/la, 4To yka3bIBaeT Ha TO, YTO O€JKH, KaK H
O’KU/IAJIOCh, OBLIIM B 3HAYUTENBHOHN CTENEHN TIIMKO3WINPOBaHHBIMH (Tabnuma 1).

Ta6auna 1. MonekynsapHass Macca TMOJMIENTHIOB [0 HACTOSIIEMY H300PETEHUIO
(BTOpOI cTONORI) M oJUNenTHAOB B KoMiuiekce ¢ Fab-pparmenramu bnAb CR6261 u CR9114
(Tperuii m 4erBepThiil cTONOLBI), onpeneneHHas ¢ nomoinblo SEC-MALS ¢ ucnonbp3oBanuem
CUTHAJIa JJIs oKasaress npenomiieHust. Monekyisipaas macca (MW) Fab6261 u Fab9114 Obuia

olnpezeneHa Kak cocTasistomas ~ 44 x/la.

ID MW noaunentuaa MW nosunentuaa MW nojaunentuaa
MOJIMMEeNnTHAA (x/la) + Fab6261 (x/[a) + Fab9114 (x/[a)
UFV5367 98 204 228
UFV160655 96 204 225
UFV5369 97 212 225
UFV160656 103 217 235
UFV160664 98 211 226
UFV160665 106 235 254

Cpsi3piBaHMEe aHTUTEN C TMOJUIIENTHAAMM YKa3blBaeT Ha NPABUIBHYIO YKIAJKY
MOJIMNENTHUIOB U MPUCYTCTBUE MPABUJIBHO CBEPHYTHIX SMUTOIOB AJIS HENTPAIU3YIOIUX aHTUTEN
mupokoro cnekrtpa neiicteus (bnAb). B pactBope cesspiBanue Fab-¢parmento CRO114,
CR6261 u HecBszbiBaroiero Fab (oTpuLaTelbHOTO KOHTPOJISH) OLIGHUBAJIN C ITOMOIIBIO aHAJIN3a
meronoM SEC-MALS, kak onucano Beime. [lpu cesispiBanuu Fab-¢parmenta ¢ monmunentunom
YBEJIMYEHNE MOJIEKYJSIPHOW MacChl MPUBEAET K BUIUMOMY CIABUTY MHKa (COKPAILIEHUIO BPEMEHU

ynepxuBanusi) Ha SEC. Kpome Toro, orciexxkusanue curHaia MALS mosBossier paccunrath
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MOJIEKYJISIPHYIO Maccy oOpasoasmierocsi komiuiekca. Kak u npennonaranocs, Fab-¢parmenr,
UCTIONBb3YEMBIN B KaueCTBE OTPULIATENIbHOIO KOHTPOJIS, HE CBSI3bIBAJICS, T. €. NPU JOOaBIECHUH
Fab-¢pparmenra He Habmronancst cnur nuka nonunentuaa (¢ur. 7A). B ornmuune ot atoro, npu
UHKYOMpOBaHUU C AByMsi npyrumu Fab-¢parmentamu HaOmromancs 4YeTKUil CABUI IHKa B
cropoHy Oojiee kopoTkoro Bpemenu ynep:xusanus (¢ur. 7B u C). Kpome toro, onpenenenue
MOJIEKYJIIPHOW MacChl KOMILUIEKCAa YKa3blBaJO HA TO, YTO MOJUNenTun ces3biBaeT 3 Fab-
¢parmenrta (Tabnuma 1), 9TO MOATBEPXKAAET TOT (AKT, YTO BCE TPH MOHOMEPA B TPUMEPHOM
MOJIUTENTH/IE TIPABHJIBHO CBEPHYTHI U JOCTYITHBI JIJIsl AHTUTEIT.

JUIsi  OTIONHUTENbHOW OLIEHKM KauecTBA U YKJIAAKH TMOJUNENTHAOB KOHCTaHTY
nuccoumaruu (Kp) mnst cessbiBanusi bnAb CR6261 u CR9114 ompenesnsuii ¢ MOMOIIBEO
ouocnoiinoit narepdepomerpuu (Tadbnuua 2). st BCex MOJUNENTHIOB aBUIHOCTh CBSI3bIBAHHSI
Obuta HIKke 1 HM, YTO yKa3blBaeT HAa TO, YTO B TPUMEPHBIX MOJUNENTHUAAX IMPEICTABJICHA
HATHBHAS TIOBEPXHOCTH cTebyieBoro nomena HA.

Ta6auna 2. Ceszeianne CR6261 u CR9114 ¢ nonunentugamu cTebIeBOrO TOMEHA 10
Hactosemy uzobperenuro. 3Hadennst Kp st csizbiBanust CR6261 u CR9114, onpeneneHHbie C
NOMOIIBI OMOCTOWHONW HHTep(EepOMETPUN W aHAJIW3a B CTALMOHAPHOM COCTOSTHHUH. Jliist

cpaBHeHus Opanu nomHopasMmepHbiii HA HIN1 A/Brisbane/59/07.

Kp (HM)
ID nonunenTuaa
CR6261 CRI9114
HA Brisbane 1,1 0,71
UFV35367 0.48 0,45
UFV160655 0,55 0,49
UFV5369 0,97 0,56
UFV160656 0,60 0,54
UFV160664 0,57 0,46
UFV160665 0,56 0,39

Kpome Toro, ceszbiBaHue aHTUTeNn oueHuBanu ¢ nomoimbto ELISA. Mcxoms u3 S-
KpUBBIX, paccuuTbiBaiu 3HaueHus ECs), KoTopble MNOATBEpXKAANN HAAJNEXKAIYIO YKIAAKY
nojunentuaoB. O0a aHTHTENAa NEMOHCTPUPOBAIN OYEHBb CHIIBHOE CBSI3bIBAHHE NPU 3HAYCHHUSIX
ECsp vmxe 1 HM (Tabnmma 3).

Tabauua 3. Cuna cBA3bIBAHUS aHTUTEJ C OYUILEHHBIMU NOJUMNENTHAAMH, ONpeieeHHas

¢ nomombio ELISA (cpennue 3Hauenuss ECs) B HM corjacHO S-KpPUBBIM U3 3 HE3aBUCHUMBIX

aHAJIN30B).
ID noaunenmuoa CR6261 CRI9114
UFV5367 0,417 0,410

UFV160655 0,396 0,400
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UFV5369 0,391 0,389
UFV160656 0,432 0,410
UFV160664 0,395 0,379
UFV160665 0,425 0,409

TepmocTaOUNIBbHOCTD SBJISETCST MEPOH YCTONYMBOCTH TOJMIENTUIOB NPU BO3AEHCTBHU
crpecca M, TakuM o0pa3oM, CTaOMIBHOCTH MOJUNENTHAOB. llonumentuabl Mo HACTOSIIEMY
n300pEeTEeHNIO MOCTENEHHO HAPEBAIU B IPUCYTCTBHH (DJIyOPECLIEHTHOTO KPACUTENs, KOTOPBIH B
XOI€ OKCIEPUMEHTa CBSI3bIBAJICS C HECBEPHYTHIM O€JNKOM, M TOJY4YeHHOE HW3MEHEHHE
UHTEHCUBHOCTH (JIyOPECLIEHIIMH HCIIONIb30BANIN [Tl pacueTa 3HaueHuil Tmso (Tabmuua 4). B To
BpeMsi Kak UcxonHble paspadoranHbie cTpykTypbl (UFV5367 u UFV5369) nemoncTpupoBamu
3HaYeHue Tmsp, COCTABIAIOIIEE COOTBETCTBEHHO ~ 52 1 ~ 57°C, moaunenTuabl Mo HaCTOSIIIEMY
U300pETEeHNI0, YTO YIOUBUTEIBHO, IEMOHCTPHPOBAIN 3HAYHMTENbHO Ooyee BbICOKHME (Ha
BeNMMYNHY A0 ~ 7°C) 3HaueHWs], YTO YKa3bIBAE€T HA 3HAUUTEJIbHOE YJIYyYIIEHHE CTAOMIIbHOCTH.
AHAJIIOTUYHOE pa3Nuune MEXIY UCXOTHBIMU Pa3paOOTaHHBIMU CTPYKTYpaMH U MOJUIENTHAAMHI
[0 HACTOSIIEMY H300peTeHHI0 HaOMIoAanoch Aisl 3HaYeHud Tm, ompenessieMbIXx C IOMOIIBIO
DSC. B nenom 3nauerns Tm (DSC) Opun Ha ~ 2°C BhIme, yem 3HaueHuss TmS0 (DSF), uro
OBUIO CBSI3aHO C pa3ju4yueM B crocodOe ompeneneHus 3Tux 3HadeHWd; B ciydae ¢ DSC
TEMIepaTypy OIpeneNsi Ha MakCUMyMe NHKa, Torga kak B ciydae ¢ DSF rtemneparypy
ONPEAESUIM Ha 2 BBICOTHI ITHKA.

Tab6auna 4. OO30p 3HaueHnt TmS0 OUYMINEHHBIX MONUIENTHUIOB, OMNPENETIEHHBIX C
nomouisto DSF u DSC.

ID nounenTuaa Tms (°C)
DSF DSC
UFV5367 51,820,090 i
UFV 160655 58,5+0,21 -
UFV5369 57.2+0,08 59.1£0.01
UFV160656 64,120.14 66.220,07
UFV 160664 63.32-0.12 6532001
UFV160665 62.520.16 65.220.16

MonexysipHas Macca MOJHUIIENTHIOB, Habmonaemoe cBsi3biBanue ¢ Fab-pparmenramu B
pacTBOpe W CHJIBHOE CBs3biBaHHE ¢ Ab yKa3blBalu Ha TO, YTO HCXOAHBIE pa3paOOTaHHBIE
CTPYKTYPBI U MOJHIENTHIBI [0 HACTOSIIEMY U300PETEHHIO SIBISTFOTCS TPUMEPHBIMH U XOPOIIO
cBepHYThIMU. KpoMe TOro, kak ykasblBalOT paccuuTaHHble 3HaueHus TmS0/Tm, momunenTuasl
MO HACTOSIIIEeMY M300peTeHHUIO OBbLIM 3HAYUTEHHO OOJiee YCTOHYUBBIMHU K TEIJIOBOMY CTPECCY
1O CPABHEHUIO ¢ HCXOIHBIMU Pa3pabOTaHHBIMU CTPYKTypamu. J{aHHbIE O CBS3bIBAHUH W TAHHBIC
O TePMOCTAaOMJIBHOCTH B COBOKYITHOCTU YKa3bIBAIOT HA TO, YTO MOJIUMENTH/BI IO HACTOSIIEMY
N300pETeHHNIO SIBJIIIOTCS TPUMEPHBIMH B PAcTBOpPE, MPABHUJIBHO CBEPHYTHI (3 smurToma) u

ACMOHCTPUPYIOT 3HAYUTCJIbHO YJIYUYHICHHYIO TepMOCTa6I/IJ'IbHOCTb no CpaBHEHHIO C UX
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UCXOJIHBIMHU pa3pabOTaHHBIMU CTPYKTYPaMH.
Ilpumep S. Ansmepnamuenvie Oeneyuu, AuUHKEPbl U NOCIEO0BAMENLHOCHIU 20JI06HO20
OOMeHA 6 COOMEEMCMEUU C HACMOAUWUM UZ00pemeHUeM

Pa3paboTaHHbIE CTPYKTYPBI

OnucanHble BbllIe MojunenTuabl crediaeBoro noMena remarrmotuHuHa (HA) Bupyca
TPHUIIIA IO HACTOSALIEMY H300pETeHUI0 MOoNy4yadu u3 nojHopasmepHoro HA mocpenctBom
neneunn dactu gaomeHa HAIL, copepxamieli aMUHOKHCIOTBI OT TnonoxkeHuss 47 10
AMUHOKHUCIJIOTBI B TMOJOXXKeHUU 306 BKIOYUTENbHO. JIMHKEPHYHO MOCIENOBATEIbHOCTh HE
BBOIWIHM. B MCXOAHBIX pa3paOOTaHHBIX CTPYKTypax AeNelHsi OXBaThlBaja aMHHOKHCIOTHI 46-
306, u nBa konua HA1 nocne nenenuu ObLIM COemUHEHBI UCKycCcTBeHHBIM "muHKepoM GGGG"
(ur. 8).

B »sTomM mpumepe wuccinenoBaiu JOMNOJHUTENbHbIE AalbTEPHATUBHBIE ITOJOXKEHMUS
pa3pe3aHusi TOJIOBHOTO JIOMEHA U aJIbTEPHATHBHBIE TOMOJIOTMYHBIE JIMHKEpbl. B Tabmume 5
NOKa3aHbl allbTEPHATHUBHbIE IOJIOKEHUS paspe3aHus I yAajneHus rososHoro aomeHa HAL.
Koner HA1 ucxonmHol pa3paOOTaHHOW CTPYKTYpPBI YKa3aHbl cepbiM LBeTOM. KOHCTpyKIus
UFV160360 (SEQ ID NO: 63) npenycMaTpuBaeT IeJISHHIO OT AMUHOKHCIIOTHI B TIOJIOXKEHUH 46
10 AaMUHOKUCIOTBI B TmonokeHun 306 BrmountenbHO u JuHkep 4G, 3aMemaroimui
MOJIBEPTHYTYIO JeNeluu JyacTb B AomeHe HAL, u, kxpoMe TOro, coAep>KUT TOUEUYHbIE MyTallUU
Y392P, R404Q, E434Q u S442A. bbu moJiyuyeHbl HOBBIE KOHCTPYKIHH, B KOTOPBIX OBLIH
BKJIFOUEHBI 10 7 JOTOJHUTENbHBIX aMUHOKHCIOTHBIX OCTaTkoB nomeHa HAl (BepxHsAs HUTH
HA1) — nepsoro (N-konuesoro) nomeHa HA1 — u 10 4 NOMONHUTETBHBIX aMHHOKHUCIOTHBIX
ocratkoB HikHel HUTH HA1 (BTOporo mnu C-konuesoro nomeHa HA 1) nnu Ob1mm nogBeprayThl
AeJNEeLUU 10 2 AMUHOKHUCIIOTHBIX OCTaTKOB, 33 CYET UEro U3MEHsUICS pa3Mep AeeLd TOJIOBHOTO
noMeHa. Bee 3Tu KOHCTpyKLMH Takke cofeprkanu TodeuHsle mytaiuu Y392P, R404Q, E434Q u
S442A.

Ta6auua 5. AnbTepHaTHBHBIEC IEIELUU TOJIOBHOTO oMeHa (cM. Takxke ¢ur. 5). Cumson
* ykasplBaeT Ha MyTanuio cBobomgHoro mucrenHa (C) mo tumy 3amensl Ha G. Homepa
AMUHOKHCJIOTHBIX TOJIOKEHUH YKa3bIBAIOT Ha aMMHOKHUCJIOTHOE IOJIO’KEHHE B COOTBETCTBUHU C

cucreMoi Hymepauuu H3.

Bepxusas Huxusas
Ne UFV Jeneuny roJI0BHOT0 J10MeHAa
auts HA1 auth HA1
A/Brisbane/5
N|IL|L|E|N|S/H/N|G|K ... T|G|IK|C|P|K|Y|V|K
9/07
A/California/
N|L|L|E|D|K|H|N|G|K|L|C|K I1|GIE|C|P|K|Y|V|R
07/09
UFV160360 N|IL|IL|E|D|G|G|G|G K|Y|V|C
No 30(30/30(30({30|30|30
41|42|43(44(45|46|47(48|48|50|51|52|53
noJoJicenusn 2(34|5(6|7|8
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UFV160
361

UFV160
362

UFV160
363

UFV160
364

UFV160
365

UFV160
366

UFV160
367

UFV160
368

UFV160
369

UFV160
370

UFV160
371

UFV160
372

UFV160
373

UFV160
374

UFV160
375

UFV160
376

UFV160
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377
UFV160
N|L|L|E|DK|H|N|G|K|L V|(C
378
UFV160 G
N|L|L|E|DK|H|N|G|K|L V|(C
379 *

B tabnuue 6 HuKe MoKa3aHbl aJbTEPHATHBHBIE TOMOJIOTHYHbIe JTuHKephl. Konier HA1 B
UCXOJIHOW pa3pabOTaHHOH CTPYKTYpe YKa3aHbl TEMHO-CEPbIM LIBETOM. Il COeNMHEHHs KOHLIOB
HA1 BBOaMIM rOMOJIOTHYHBIE JTUHKEPHI JUIMHOM 10 5 OCTATKOB, T. €. IPOUCXOIINE U3 JOMEHA
HA1. Bce npyrue KOHCTPYKIIMH U B 3TOM CIy4ae Tak:Ke COAEp Kaju TOYeuHble MyTauuu Y 392P,
R404Q, E434Q u S442A.

Tabnuna 6. AnbTepHaTHUBHbIE JIMHKEPHI, IOJYyYEHHblE M3 MOJIBEPTHYTOrO JejeLuu
TOMOJIOTUYHOTO ~ TOJIOBHOTO  JAOMEHa. AMHHOKHCIOTHBIE IIOJIOKEHHs  YKa3blBAalOT Ha

AMHUHOKMCJIOTHOE MOJIOKEHHUE B COOTBETCTBUU C CUCTEMON HyMepauuu H3.

Bepxusis HuxkHsist HUTH
Ne BBenennblie IMHKePBI
auth HA1 HA1
A/Brisbane/5
N|(L|L|EN|S|HIN|GK . |I|GIK|C|P|K|Y|V|K
9/07
A/California/
N|L|L|E DKH|N|GK|L|CK|..|[T|[GIE|C|P|K|Y|V|R
07/09
Ne
4(4|4|4|4|4|4(4|4|5|5|5]|5 30({30|30(30 |30
nonodcenus 310
1/2(3(4(5|6(7(8|9(0(1|2(3 516|718 |9
AA
UFV160360 N|L|L|E D|G|G|G|G K|Y|V|C
UFV160
N|L|L|E D|A|G|S|G K(Y|V|C
380
UFV160
N|L|L|E D|A|G|S K|Y|V|C
381
UFV160
N|L|L|E D|A|G|S|G|I K|Y|V|C
382
UFV160
N|L|L|E D|A|G|S|G|I V| C
383
UFV160
N|L|L|E D|G|S|G|I K|Y|V|C
384
UFV160
185 N(L|L|E D|G|S |G K|Y|V|C
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UFV160

N(L|L|EDH|A|G|A K|Y|V|C
386
UFV160

N|L|L|ED|DQ|E|G K|Y|V|C
387
UFV160

N|L|L|E D|D|T|P|V K|Y|V|C
388
UFV160

N|L|L|E D|F|P|K|T K|Y|V]|C
389
UFV160

N(L|L|ED(E|P|G|D K|Y|V|C
390
UFV160

N(L|L|ED(E|P|G K|Y|V|C
391
UFV160

N|L|L|E D|T|G|N|L K|Y|V|C
392
UFV160

N|L|L|E D|TP(S|S K|Y|V|C
393
UFV160

N(L|L|E D|T|P|S K|Y|V|C
394
UFV160

N|L|L|E D|A|T|G|N K|Y|V|C
395
UFV160

N|L|L|ED|Y|P|G|D K|Y|V|C
396
UFV160

N(L|L|ED|Y|P|G|D V| C
397

TlonyyeHue xapakTepUCTUK

@®parmentsl JIHK, komupyromivie MONUNENTUABL, NMPUBEASHHbIE B Tadiumax S5 u O,
cuaresnposan (GenScript) u kinoHMpoBanu B rutasmMuay pcDNA2004 (BHyTpuiaOopaTopHO
momudumpoBanHelii BekTop pcDNA3 ¢ ycunenasiM npomoropom CMYV). Ilomunentumsl,
conepxamne C-koHIeByr0 mnocieaoBaTenbHOCT FLAG-nmunkep-His-metka ana  uenei
CKPWHUHTA, TOJYyYalId B JIMHUU 3YKapuoTHYecKuX KieTok Expi293F B mukpomacmrade (200
MKJI). Bkparue, knerku BoiceBanu B (popmarte 96-myHOUHBIX MUKporuianieros (Greiner) mpu
IUIOTHOCTU KJETOK 2,5E+06 xu3HecnocoOHbIx kietok (ve)/mn B Opti-MEM (Gibco). Knerku
TPAH3MEHTHO TpaHCHUIMpPOBAIN ¢ MOMOLIbI0 Habopa mis TpaHcdekuuu ExpiFectamine 293
(Gibco) u unkyOupoBamm B TeueHue 3 aned mpu 37°C, 250 o0./mun., 8% CO2 u 75%
BaakHOCTH.  OOpasmpl  HAOOCAAOYHON  SKUAKOCTH  KYJNbTYpbl — coOMpanu  myTeM

uentpudyruposanuss (10 mua. nmpu 400 X g) ¢ ucnonb3oBaHHEM OeNbIX 96-JYHOUHBIX
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¢unbTpoBanbHBIX IUaHmeToB (MeMOpaHa u3 PVDF ¢ pasmepom mop 0,22 MKkM) AJsl yOaJleHHs
arperaToB U KJIETOYHOTO edpuca.

KonuyecTBO momunenTuaoB, MPUCYTCTBYIOIINUX B HAJOCAAOYHOMN KUIKOCTU KYJIBTYPBI,
YKJIaaKy Oeska U cofepKaHue TPUMEPOB BO BCEX CIy4asx OLEHHBAJU C TOMOIIBIO TOMOT€HHOTO
aHanuza ycmienusi (AlphalISA). Jlng aHanu3a MCIOIB30BAIM COOTBETCTBYIOIUE PAa3BEICHHUS
NOJIMMENTHIA B JTUHEWHOM JMana3oHe KPUBOH, W BCE JaHHbIE HOPMAIU30BAIN OTHOCHTEIBHO
koHcTpykunu UFV160360 (SEQ ID NO: 63), kotopyro npuaumainu 3a 100%.

OTHOCHUTEIBHOE KOJMYECTBO TMOJHIENTHAA B COOPaHHOW HAZOCAJOYHOW SKHIKOCTH
KYJIbTYpbl ONpPENeNsUId C HCIOJNIb30BAaHHEM JIOHOPHBIX Tpanyn ¢ Hukeiem (Perkin Elmer) u
aKuenTopHbIx rpany’a ¢ antutesioM kK FLAG (Perkin Elmer). Mcnonp30Baan COOTBETCTBYIOLINE
pa3BeneHus] HaJOCAIOYHOH JKUIAKOCTH KYJbTYpPbl B JIMHEWHOM JHMAaNa3OHE KPUBOH, YTOOBI
u3dexarth "xyk"-3¢dexra.

ITonoOHbIM 00pa3oM, YKIAAKY SKCIPECCHPOBAHHBIX IOJUMNENTHAOB MOATBEPKIAIH
nyTeM oueHku cesizbiBaHus anturen CR9114 (2 eM) u ogropomernnoro SD15004 (2 uM). s
BBISIBJIEHHsI CBSI3bIBAHUS AHTHUTEN HCIIOJIb30BAIN AKLENTOPHBIE TPaHysbl ¢ aHTHTENIOM K IgG
yenoseka (Perkin Elmer) u nonopubie rpanynsl ¢ Hukenem (Perkin Elmer), ans BbisiBieHus
CBSI3bIBaHUSI MEYEHHOro Strep-Tactin OXHOZOMEHHOTO AHTUTENA WCIOJIB30BAJIH AKIENTOPHBIE
rpanyJibl, okpeITeie aHTUTENOM K His (Perkin Elmer), u noHopHbIe rpanyiniel, mokpseIThie Strep-
Tactin (Perkin Elmer).

Conepxanne MyJBTUMEPOB HU3MEPSIM IIOCPEACTBOM OJHOBPEMEHHOIO CBSI3bIBAHUS
CR9114 (2 sM) u meuensnoro Strep-Tactin SD15016 (2 HM) ¢ uCHOIB30BaHHUEM IPOTOKOJIA,
aHAJIOTMYHOIO0 OMHCAHHOMY B mpumepe 2. [lonunenTun TUTPOBAIH, UCXOAS U3 KOHLEHTPALUH
6enxa, onpenensemoii ¢ nomombo OCTET. Tonpko TpumepHble MOJEKyJIbl, 00eCeYHBaOIINe
CBsI3bIBAHME OOOMX AHTHTEJI, JAIOT CHTHAJ B 3TOM aHaju3e (B OTIMYHE OT MOHOMEPOB, TUMEPOB
Y TIOTEHLUAJIbHBIX arperaTos).

PCSV.HbTaTbI W BBIBOJbI

B wenoM, mOJMIENTHABI SKCIPECCUPOBAIMCH HA CXOJHOM YPOBHE OTHOCHTEJIBHO
stanonHoro Oenka (UFV160360), u He HaOMIOAanNCh CYIIECTBEHHbIE pAa3IHMYUsl MEXKAY
pa3pabOTaHHBIMH CTPYKTypamMH C aJibTePHATHBHBIMH TOJIOKEHUSIMH  paspe3anust (T. e.
AIbTEPHATUBHBIMU JIEJIELHSIMUA TOJIOBHBIX JOMEHOB) M pa3pabOTaHHBIMH CTPYKTypamu, B
KOTOpBIX KOHIbI HA1 ObUTM COEAMHEHBI ¢ MOMOLIBIO JINHKEPA, MPOUCXOMSIIEr0 U3 TOJOBHOIO
nomerna (¢ur. 9A). ITomoOHbIM 00pa3om, He HAOMIOIANNCH CYIIECTBEHHBIC pPA3JIAYHUS IS
cBsi3biBanust bnAb CR9114 (¢ur. 9B).

B oTauyre ot 3T0ro, HabIIIATUCH HEKOTOPBIE PA3JINYUsl B OTHOCUTEIBHOM COIECPIKaHHH
TpumepoB (¢pur. 9C); paspaboTaHHbIE CTPYKTYpbl OBUIM MeHeE CKJIOHHBI K OOpa30BaHHUIO
TpuMepHoro mMuHu-HA. B cpennem, s pa3paOoTaHHBIX CTPYKTYp, B KOTOpble ObLI BBEIEH
aIbTePHATUBHBIA paspe3, HAOMIOAAJIOCh ~ 2-KpaTHOE YMEHbLIEHHe, TOrAa Kak Cpeau
KOHCTpykuui, B koTopbix "nmuHkep GGGG" 3amelneH nociaenoBaTeIbHOCTBIO U3 T'OJIOBHOTO
IOMeHa, HaOJII01aI0Ch ~ 3-KpaTHOE YMEHbLICHHE.

OtHn pE3yJbTaTbl IMOKA3bIBAKOT, YTO, XOTA COACPKAHUE TPUMEPOB HECKOJIBKO



58

YMEHBLIMJIOCh, OBUIM TOJYyY€Hbl XOPOLIO SKCIPECCHPYIOIUECS M CTa0MIIbHBIC MOJUNENTHABI
cTe0IeBOro JIOMEHa, KOTOpble ObUIM MPAaBUJIBHO CBEPHYTHI IJIsI MPE3EHTALUU STHTONA IS
HENTpaIu3yIOLIero aHTUTeNa IUPOKoro crnekrpa aetictsust CRO114.

Ilpumep 6. Buoousmenenus yuacmra pacugenienus HAI/HA2: nokaym, 0OHOOCHOBHUbL
U MHO2OOCHOBHUIT YYACMOK PACUjeNIeHU

Pacmemnnenne Oenka HAO Bupyca rpunma (ma HA1 u HA2) Ttpebyercs nns ero
aKTHBHOCTH, YTO O0Jierdaer MPOHUKHOBEHHE BHPYCHOTO I'€HOMAa B KJIETKU-MMIICHH, BBI3bIBAs
cnusiHue MeMOpaHbl XO3sMHA C BUPYCHOH MeMOpaHoil. Bce monumenTuabpl Mo HACTOSIIEMY
U300pEeTEeHHIO, OMHMCAHHBIE BBIIIE, SKCIPECCUPOBAIUCH ¢ HOKayT-myTauueil R329Q B yuactke
pacuierieHuss s TNPeAOoTBpallleHusl MPEeANoIaraeMoro paciieruieHuss MOJIEKYJIbl B XOJe
MOJTYYEHHUS in Vitro u/wim in vivo.

B sTOM mpumepe HECKOJBKO MOJMMENTUAOB CTEOJEBOrO JOMEHA SKCIPECCUPOBAIUCH C
MPUPOHBIM OJJHOOCHOBHBIM YYaCTKOM PAaCLIEIIEHUs] U COJIEPKajIl MHOMOOCHOBHBIN y4acTOK
paclieryieHns, HarpuMep, Y4acToK paciuervieHus: ¢ypurom (tadnuna 7). [lonmunentuasl Takxke
COAEp KM MyTallMU B MOJOKEHUsAX 392 u 434.

Tabauua 7. BapuaHThl yuacTka pacIierIeHHs

1D YyacTok pacuienjieHust HocaenoBaTe/iIbHOCTH
MOJIUNENnTHAA
UFV150850 HoxkayTtHbiii R329Q
UFV160302 OnHOOCHOBHBIN R329 (nukwuit Tum)
UFV160301 MHOroOCHOBHBIN RRRKK
UFV160503 MHOrooCHOBHBIH RKRR

AHaJIM3 HAAOCATOYHON SKUIKOCTU KVIIBTYPhI

@®parmentsl  JIHK, komupyromme mNOMUNENTHABL, MNPHUBEASHHbIE B Tabmuue 7,
CHHTE3MPOBAJIH, KaK OMUCHIBAETCS B IpUMeEpe 5.

VYPpoBeHb 3KCIPECCHPOBAHHOTO MOJUIENTHAA B COOpPAHHON HAZAOCATOYHOW SKHIKOCTH
KYJIbTYpPbl OLIEHUBAJIN C TIOMOLIbIO OWOCIOWHOW WHTEPHEPOMETPHH C UCIOIb30BAHUEM
wiatpopmel OCTET. Bxkparue, OuorunmimuposanHoe mAb CR9114 ummoOunmzoBann Ha
Ounocencopax, NOKpeIThIX crpentaBuauHoM (SA) (Pall FortéBio), mocne wero crpomiu
KaJMOPOBOYHYIO KPUBYIO IyTE€M OLICHWBAHUS CABHUIa CBS3BIBAHHS CEPUHU PAa3BENEHUI XOPOIIO
OMHCAHHOTO OYHWIIEHHOTO TOMOJIOTMYHOTO IMOJIMNENTHAA. 3aTeM U3MEPSIN CIBUT CBS3BIBAHHS
IpeBapUTENbHO pa30aBiIeHHON COOpaHHON HAZOCANOYHON JKUAKOCTH KYJBTYPBI, COAEp Kallen
nojunentun (5-15 wxr/mn, pasbasneHHbIE B Oydepe i KUHETUYECKOTO aHaW3a), |
KOHLIEHTPALUIO PACCUUTBIBAIN C IOMOLIBIO TOCTPOCHHOW HOPMATUBHON KPUBOM.

PGSVJ'IbTaTbI U BBIBOJBI

JUIs MONMNenTHUAOB, B KOTOPBIE OB BCTaBJIeH OJHOOCHOBHBIN (R) M MHOrOOCHOBHBIH
(RRRKK) yuacrok pacmeruienus, T. €. UFV160302 u UFV160301 cooTBeTCTBEHHO, HE

HaOmonancst s¢dexr B oTHomeHHMH ypoBHS oskcnpeccuun (¢ur. 10). Oba nomumnentuga



59

SKCIIPECCUPOBAUCH HA CXOIHBIX YPOBHSIX M JEMOHCTPHUPOBAIN CXOAHBbIE YPOBHH COAEPIKAHUS
TPUMEPOB MO CPAaBHEHUIO C ASTalOHHBIM mnojunentuaoM UFV150850, koropseii sBiseTcs
YCTONUYUBBIM K PACLICTJICHUIO MpoTeazaMu Oyaronapst MyTalMd aMUHOKHCIIOTHI B TOJIOXKEHUU
329 no tuny 3ameHsl Ha Q.

Jins  BTOpPOro BBEJEHHOIO MHOroocHoBHoro yuactka pacuierieHuss (RKRR)
HaOMOJANOCh ~ 2-KpaTHOE YMEHbIIEHHE YPOBHS OSKCIPECCHM W COAEPXKAHUS TPUMEPOB
(UFV160503).

Ipumep 7. Hnnocmpamusnsie nocieoosamenvrocmu GCN4 unu mpumepuzayuonHuix
OOMEHO8 C IbMEePHAMUBHBIM 2eNMAOHLIM HOBMOPOM

Pa3paboTaHHBIE CTPYKTYDBI

B nonunmenTunax mo HacToseMy HW300pEeTEeHHI0, OMUCAHHBIX Bbimie, N-koHen C-
cnupanu (BepxHssl dYacTb Mosiekysbl, cM. ¢ur. 1C), B YacTHOCTH, aMHHOKHCIIOTHYIO
MOCJEAOBATEIbHOCTh, HAYUHAKOINYKOCS C  aMUHOKUCIAOTBI B mnojoxkeHun 405 wu
MPOJOJDKAIIYIOCS 10 aMHHOKHUCJIOTHI B mojoxkeHnn 419 BrmountenpHo aomeHa HA2,
3amelnaiu TpumepuzauuoHHbIM gomMeHoM GCN4 nox SEQ ID NO: 113 nns yaydiueHus
CKJIOHHOCTH K TPUMEPH3aLUU MOJIEKYJIbl. B 3TOM npuMepe onTuMu3zanuio odjaacTeil KOHTAKTa B
CYINEPCIUPAISIX YCIEITHO UCCIEN0BAIN MyTeM ONTHMHU3ALNH [TOCIENOBATEIbHOCTH T€NITaHOTO
nosropa C-cnmpamu. B tabmume 8 mokasaHa aJbTepHATHBHAS — TPUMEPU3ALIMOHHAS
nocienosarenbHocTh B nojunentrae UFV160090 (SEQ ID NO: 56). Myranuu B N-KOHIEBOH
o0nactu C-cimpanu BbIJIEJIEHBI CBETJIO-CEPhIM I[BETOM. TpumepuszarmoHHast
nociaenosarenbHocT UFV160097 (SEQ ID NO: 58) upgeHTH4YHa TakOBOHM B IOJIMIIENTHAAX,
OnuChIBaeMbIX B mpumepe 1. Pasnnums B mOCiIenOBaTeNbHOCTH TENTaaAHOrO moeTopa B N-
koHUeBoi yactu C-crimpanu ¢ HA mukoro tuna BbIEIEHbI CEPHIM LIBETOM.

Ta6auna 8. IlocnemosarenbHocTn GCN4 wnnm  TpUMEpPHU3aLMOHHBIX JTOMEHOB C
ANITEPHATUBHBIM TENTAAHbIM TIOBTOPOM ([UI1 TOJMIENTHIOB, NONy4YeHHbIX u3 HA
A/California/07/09). Uwucna BBepxXy YKa3blBAlOT HAa AaMHHOKHCJIOTHOE TMOJIOKEHHE B

COOTBETCTBUU C CUCTeMON Hymeparuu H3.
C-cnupaib (AMHHOKHMCJIOTHOE MOJ10:KeHHe N-KOHIeBOH

Tpumepu3zaunoHHBII Neo o0J1acTH)

aomeH C-cnupaJju UFV |40140|40(40|40(41(41(41(41|41|41|41|41|41|41

5167189011234 [5|6[7|8]9
A/California/07/09 wt wt [R|{T|E|N|L K|K|V G|F|L|D
GCN4 160097| C |M QII|EIDIK|T|E|E]|I S|K

AnbTepHaTUBHBIN
160090|C | T|E|A|K|E(K|K|V|ID|ID|I|E|K|K
renTagHbli TOBTOP

Amnanuz HaJOCAJIOYHON JKUIKOCTH KYJIBTYPbI

@parmentsl  JIHK, komupyromme mNOMUMNENTHABL, TpHUBEAEHHbIE B Tadmune 8,
CHUHTE3UPOBAJIU, KaK OMUCAHO BBILIE B IPUMEpPE 5.

Bce ouenku coOpaHHBIX 0OpasLOB HAZOCAJOYHON SKUAKOCTH KYJIBTYPBI BBIOJHSIH C
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nomotneio AlphalLISA ananoruuHo ornucanHomy B npumepe S. Jlannbie o cesspiBanuu CR9114
HOPMAJIN30BAJIM OTHOCUTEIBHO YPOBHSI SKCIIPECCUU.

Pe3VJ'IbTaTbI H BBIBOJIbI

OuenuBanmne ¢ nomombio AlphalLISA coOpannHbIXx 00pa3LioB HATOCATOUHON KUAKOCTU
KyJBTYpbl B OTHOIIEHHWU YPOBHS OKCIPECCHUH IOJMIIENTHIOB, CONEPKaHHUs TPUMEPOB H
csi3piBaHusl CRO114 ykaspIBajio Ha TO, YTO AJbTEPHATUBHAS ONTUMM3ALMS OOJACTH KOHTAKTA
TpumepoB B C-criupanu (1. e. orimuHast or GCN4-nogoGHOro moBTOpa, MPUCYTCTBYIOIIETO B
NIOJIIENTHIAX, OMHUChIBAEMBIX BbIlIe) Obuta momycTuMoi. Habmonancs ynydimeHHbIH ypOBEHb
JKCIpeccuu Oenka (~ 2-KpaTHBIN), XOTs HAOMIOIANI0Ch CHIDKEHUE CONEpKaHHsI TPUMEPOB (~ 2-
kpatHoe). Ha cesizbiBanue CR9114 Bnusinue He okasbiBasioch (¢ur. 11).

Ipumep 8. Ansmepnamuensie ycevenus na C-koHye noaunenmuooe cmebdieeo2o 0omMend
HO HACMOsWeMy U300PemeHUIO

Pa3paboTaHHbBIE CTPYKTYPBI

I'eMarrIrOTHHUH TIpEACTaBiIsieT coOOi MeMOpaHHBIN OENOK, KOTOPBIH PACHOJOXKEH Ha
MOBEPXHOCTH BUPYCHOW YacTHLBI, pH 3ToM C-KOHIEBasi 4YacTh OeJKa MOTpy’KeHa B BHPYCHYIO
mMeMOpany. /Jlisi mosydeHHWs pacTBOPUMBIX BapHAHTOB MOJHIIETITHIOB IO HACTOSIIEMY
n300peTEeHNI0 TpPaHCMEMOpaHHBIN JOMEH ObUT MOABEPTHYT IEJIELUU IyTEM yCEUEHUs B Hadaje
TpancMemOpanHoro nomeHa (TM). Kpome TOro, Takke OLEHHBAIM  MOJOXKEHUS
aNbTEPHATUBHOTO yceueHus (Tadmuubl 9 u 10).

Ta6auna 9. AnbrepHatuBHble yceueHus: C-konua nomena HA2 (mns monumentuaos,
nonyueHHblx u3 HA A/Brisbane/59/07). Umncna BBepXy YKa3blBalOT Ha AMHHOKHCIOTHOE

MIOJIOXKEHUE B COOTBETCTBUU C CUCTEMOU Hymepanuu H3.

AMHHOKHCJIOTHOE MOJI0KEHHE H MOCJIe10BATeJIbHOCTh C-KOHIA TM.
pa3padoTaHHBIX CTPYKTYP pacTBopumoro muHu-HA no
AOMEH
Ne UFV CPABHEHHIO ¢ Wt
49(49149149[50(5050]50(50[50]50[50|50|50({51[51|51|51|51|51|51|51|51|51
678190123 [45]16]|7|8|9(0(1]12]|3[4]|5]6(7]|8]9
A/Brisbane/5
0/07 K(L|(N[(R|E|(K|I[D|G|V|K|L|E|SM|G|V|Y|Q|T|L[A[I|Y
UFV5367 |K|L|N|R|E|K|T|D|G|V[K|L|E[SIM|[G|V]|Y]|Q]|I
UFV150565 |[K|L|N|R|E|K|I|[D|G|V|K|L|E|S|M|G[V|Y|[Q]I AlT|Y
UFV150566 |K|L|IN|R|E|K|I[D|G|V|K|L|E|S|M|G[V|Y|[Q]I A
UFV150567 |K|L|N|[R|E|K|I|D|G|V|K|L|E|S|M|G|V|Y
UFV150568 |K|L|N|R|E|K|I|D|G|V|K|L|E|S[M|G
UFV150569 |[K|L|N|R|E|K|I|[D|G|V|K|L|E|S
UFV150570 |[K|L|N|[R|E|K|I|D|G|V|K]|L
UFV150571 |[K|L|N|R|E|K|I|D|G|V
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UFV150572 [K|L|N|R|E|K]|I|D

UFV150573 [K|{L|N|R|E[K
UFV150574 |[K|L |N|[R

Ta6auna 10. Yceuenne C-xonna nomena HA2 (nns nonunentuaos, nonyueHHsx u3 HA
A/California/07/09). Uwucna BBepxy yKa3blBaAlOT HA AMHHOKHCIOTHOE TIOJOXKEHHE B

COOTBETCTBHUH C cUCTeMON HyMmeparuu H3.

AMHHOKHCJIOTHOE MOJI02KeHUEe U NMocJIeAoBaTeabHoCTh C- TM.
KOHLIA Pa3padoTaHHBIX CTPYKTYp pacTBopumoro muHu-HA no

Ne UFV CPABHEHHUIO ¢ Wt poMen
49149149149]50|50[50[50[50[50[50[50[50[50[51[51|S1|51|51|51|51|51(51|51
6171890123 [45[6|7[8|9|0f1[2|3[4[5([6|7([8]9

A/California/0

/09 K|IL|N|R|E|E|I|[D|G|VIK|L|E|S|T|R|TI|Y|Q|TI|L[A|TI]|Y

UFV5369 |K|L|N|R|(E|[E|I[D|G|V|K|L|E|S|T|R|I|Y|Q]|I

UFV150575 |K|L|[N|[R|E|[E|TI|D|G|V|K|L|[E|S|T[IR|IT|Y|Q|TI|L|A|T|Y

UFV150576 |K|{L[N|R|E|E|I|D|G|V|K|L|E|S|T|R|I]|Y|Q]|I A

UFV150577 |[K|L[N|R|E|E|I|D|G|V|K|L|E|S|T|R|I|Y

UFV150578 |[K|L[N|R|E|[E|I|D|G|V|K|L|E|S|T|R

UFV150579 |K|L|N|[R|E|E|I|D|G|V|K|L|E|S

UFV150580 |K|L[N|R|E[E|I|D|G|V|K|L

UFV150581 |K|L[N|R|E[E|I|D|G|V

UFV150582 |[K|L[N|R|E|E|I|D

UFV150583 |K|L[N|R|E|E

UFV150584 |K|L|[N|[R

Ananuz HaJOCAJTOYHOU JKUIKOCTH KYJIBTYPbI

®parmentsl JJHK, kopupyrone moiunenTuasl, NpuBeaAeHHbIe B Tabmune 9 u Tadnuue
10, cuHTE3UpOBaAIH, KAK OMUCHIBAETCS B IpUMEpPE S.

CobpanHnble 00pa3iibl HATOCAAOYHOHN JKUIKOCTH KYJIbTYPbl AHATM3UPOBAIN B OTHOLIEHUN
HAJIMYMS SKCIPECCUPOBAHHOIO TOJMIIENTHIA C MOMOIIBI BecTepH-OnoTTHHTra. OOpasiml
nporosii B 4-12% rene Bis-Tris ana  SDS-PAGE  (ThermoFisher Scientific) B
HEBOCCTAHABJIMBAIOIINX YCIOBUIX M MepeHocn Ha MemOpany u3 PVDF ¢ nomompio cuctemsl
iBlot id 2.0 (ThermoFisher Scientific). Jlngd Bu3yanusalu TOJOC, COOTBETCTBYIOIINX
nojunenTuaam, MemoOpany OnokupoBanu 0,2% OJOKHPYIOIINM CPEencTBOM  (MOJOYHBIHI
nopomok, BioRad) B TBST mnepen wunkyOupoBanuem co crneunpudeckuMu OenkaMu

réeMarrjitOTHHUHaMH, IOJYYCHHbIMU W3 HITaMMa Hl, u 6I/IOTI/IHI/IJ'II/IpOBaHHbIM OJHOOOMCHHBIM
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aHTUTEJIOM (BHpYyC rpumnma 0) B IOCTaTOYHOM pa3BelneHuu B Ojokupyromem Oydepe. IToce
npombiBanus (TBST) memOpany unkyOupoBanu co crpentaBunuHoM, medeHHbIM HRP (Becton
Dickinson, pa3senenune 1:250 B Omokupyromem Oydepe). 3aTem, mocie eme OIHON CTaauu
npombiBanust (TBST), monocer 6€KOB BU3yaIM3UPOBAIH MTyTeM WHKYOUPOBAaHHS C CyOCTpaTOM
nepoxcunasbl TrueBlue (KPL).

CpsA3bIBaHHE HEHTPANU3YIOLIEr0 MOHOKJIOHAJIBHOTO AHTUTENA LIUPOKOrO CIIEKTpa
nevictBuss CR9114 ¢ skcnpecCHpOBAHHBIMH IOJIMIIENTUAAMHU IO HACTOSIEMY H300PETEHHIO
OLIEHWBAJIM B COOpPAaHHON HAIOCATOYHON JKMIKOCTH KYJbTYPbl C MOMOIIBK OHOCIOWHOM
unrepdepomerpun ¢ ucnoip3oanueM miargopmbl OCTET. Bxparue, oOpa3ipl Haq0Caa09HOM
JKUJIKOCTH B JIBYKpaTHOM pasBeneHnu B Oydepe mist kunermueckoro anaimsza (Pall FortéBio)
OLIEHWBAJIM C TIOMOIIBID OMOCEHCOPOB, MOKPHIThIX cTpentaBuguHoM (SA) (Pall FortéBio),
HarpykeHHbIX OnoTrHMIMpoBaHHBIM CR9114. ITonbGop kpuBbIX B TeueHHE mepBbIX 20 CEKyHA
CTaJU¥ aCCOLMALINH BBITOJHSUIN JJIS1 BBIYUCIIEHUS 3HaueHUH Ky, KOHIIEHTpaLUs MOJHUITETITHIOB
B oOpasuax HaJ0CaTOYHON KUIAKOCTH KYJBTYpbI Obljla yCTaHOBIEHA paBHOH 50 MM, U KpuBbIe
Obutn momoOpansl B Momenu 1:1. HMmurtanmonsHslli oOpasen BKIOYAIHM B KauecTBE
OTPHLIATENBHOTO KOHTPOJISL.

PGSVJ'IbTaTbI U BBIBOJBI

Habmonancs MuHUManpHbBI 3(QekT anprepHaTUBHBIX C-KOHLEBBIX YCEUEHHH B
OTHOLIEHUHU YPOBHS 3KCOpeccUuu nojaunentuaos. Bee BapuanTel, 3a uckmovyenuem UFV150565
u UFV150574, neMOHCTpHUpOBaIN YETKYIO MOJIOCY HAa BBICOTE, COOTBETCTBYIOLIEH TPUMEPAM, B
BECTEPH-0JIOT-aHaIM3€e COOpaHHBIX 00PA3I0B HAIOCAAOYHOMN JKUAKOCTHU KyIbTyphl (pur. 12A).

Anamm3z OCTET ykaseiBan Ha TO, YTO IOYTH BCE pa3pabOTaHHBIE CTPYKTYpHI (32
uckmouenrneM UFV150575) neficTBUTENbHO CBSI3BIBAIUCH ¢ MMMOOMIM30BaHHBIM CRO114 (¢ur.
12B), xots nnsi BapuaHToB ¢ C-KOHIIEBBIM yCeueHHeM HaOJIOJaNCh B LEJIOM OoJiee HU3KHE
3Ha4yeHus1 K, 10 CpaBHEHHUIO C 3TAJOHHBIMHU pa3pa0OTaHHBIMU CTPYKTypaMu 5367 u 5369. Dto,
BEPOSITHO, YACTHYHO OOBSCHSIETCS 0a30BOM MpoLEenypoi moadopa KPUBOM, MPEArnoararoiiei
UJICHTHYHYIO KOHLIEHTPALMIO Oenka Ui BceX pa3pabOTaHHBIX CTPYKTYp; OJHAKO, CBSI3bIBAHUE
MOJIUTIENTH/IA C AHTUTEIOM OYEBUHO.

Pe3ynbrarhl 4eTKO MOKA3bIBAOT, YTO BO3MOKHBI YCE€UEHUs 0 NOoJoxeHus 502.

Ipumep 9. Meocnpomomepusie  Oucyrvghuonvie  MOCMUKU,  ATbMEPHAMUBHbIE
NONI0JICeHUSA

Pa3paboTaHHbBIE CTPYKTYPBI

[TonmunenTuasl MO HACTOSIIEMY H300PETEHHIO OYHMINAIM M3 HAJAOCAJOYHOW SKUAKOCTH
KYJIBTYpbl B BHZE KOBAJEHTHBIX TPUMEPHBIX OenkoB. B momumentuaax, Kak OMHUCAHO pPaHee,
KOBAJIEHTHAsI CBs3b ObUIa chopMHUpOBaHA MyTEM BBEIEHHS ABYX LHCTEMHOBBIX OCTATKOB B B-
neriio (nonoxenue 397) u C-cnupans (monoxxeHue 405), koTopsle 00pa3yrOT AUCYIbGOUIHBINA
MOCTHUK IIyT€M CIAPUBAHUS C LHUCTEMHOBBIM OCTAaTKOM B COCEOHEM MOHOMEpE
(MexxMOHOMEpHBIN  nucyiabpuaHbi  MocTHK). B 3TOM mnpumepe wuccremoBanu  Ba
AJIbTEPHATHBHBIX MOJIOKEHUS IJIST STUX MEXKIIPOTOMEPHBIX AUCYIb(PUIHBIX MOCTHKOB (Tabnuua

11).
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Tabauuma 11. AnbTepHAaTUBHBIE TMOJIOKEHUS JJIsI LUCTEUHOBBIX OCTAaTKOB, KOTOpPBIE
00pa3yroT MEXKIPOTOMEpPHbIe TUCYIbhuAHbIe MOCTUKH. * HokayTHbIE MOTHB N-CBSI3aHHOTO

npucoenuHeHus riaukasoB (NxS) B nonoxennu 400.

ID BBeaenue nuucrenHa B
Hcxoanblii mTaMM BHpYyca rpunmna
NoJIMNeNnTHAA AMHHOKHCJI0THOE MOJI0O’KeHHe
UFV160090 397+405 HIN1 A/California/07/09
UFV160093 398+405 HIN1 A/California/07/09
UFV160088* 396+408 HIN1 A/Brisbane/59/07

Amnanuz HAJOCAJIOYHON JKHUIKOCTH KYJIBTYPbI

®parments! JIHK, xoaupyromue nonunenTuabl, CAHTE3UPOBAIH, KaK ONMCAHO BBILIE.
Bce oneHkn coOpaHHBIX 0Opa3LOB HAAOCATOYHOW JKUAKOCTH KYJIBTYPBI BBITONHSIIN C
nomotbio Alphal.ISA, xak onucano B mpumepe 7.

PGSVJ'IbTaTbI U BBIBOJBI

OuenuBanune ¢ nomombio AlphalLISA coOpanHBIX 00pa3sloOB HAOCATOYHOU KUAKOCTU
KyJbTYypbl B OTHOLIEHHUHM YPOBHS OKCIPECCUM MOJUNENTHAOB, COAEPXKAHUS TPHUMEPOB H
ces3biBanus CR9114 yka3pIBajio Ha TO, YTO ANBTEPHATHBHBIC MEKITPOTOMEPHBIE AUCYIb(QHUIHBIE
MOCTHUKH J€MOHCTPUPOBAJIN AHAJOTUYHBbIE WIH JIydllWe pPe3yJibTaTbl, 4€M Yy OSTaJIOHHOIO
nojunentuna UFV160090 (¢ur. 13). DT npaHHble yKas3blBaJM HAa TO, 4YTO BBEIEHUE
IIUCTENHOBBIX OCTaTkoB B mojoxeHus 398 u 405 (UFV160093), a Ttakxke 396 u 408
(UFV160088) obecneunBaeT albTEPHATHBY MEKIPOTOMEPHOMY IUCYJIbOUIHOMY MOCTHKY,
o0pa3yeMoMy BBEICHHBIMH LIUCTEUHOBBIMH OCTaTKaMH B mosioskeHusx 397 u 405 (UFV160090).

Hpumep 10. Jamuma om cmepmenvnozo Koumpoivnozo 3apadxcenus HINI

A/Brisbane/59/07 nocie ummynHuzauuu Mpluieil, panee He ROIPUAGHIUX JledeHUe,
ROJIUNENMUOAMU RO HACMOAWEMY U300pemenUI0

B sToM npumepe oneHuBaIH 3aIUTHYIO 3((EKTUBHOCTD (MCXOs U3 TOJU BbDKUBIIUX B
KOHIIe Mepuoaa Mnocienyinero Habmoaenus) quanasona 103 UFV160664 ¢ nobaBieHHbIM B
kadectBe anbtoBanta AlOH; 1o CcpaBHEHUIO C JKUBOTHBIMH, TIIOJyYaBUIMMH HMHTALHIO
ummyHmsanun (PBS), u ¢ pukcuposannoii no3oit UFV4900 (nccnenoBarenbCKoi).

I'pynmer u3 8-11 camok mbimeii BALB/c (B Bo3pacte 6-8 Henenb) monyyanu 2-KpaTHYIO
BHYTPUMBILIEYHYIO UMMYHHU3aLMIO AUANa30HOM 103 pactsopumoro tpumepHoro UFV160664 ¢
nobaByieHHBIMU B KaduecTBe anbproBaHTa S0 Mkr AIOH; (cocraBnennsivu B Bune 2% Alhydrogel)
¢ 3-HenenpHBIM HHTepBAJIOM. [nanason no3 cocrosan u3 4 10-kpaTHBIX pa3BeleHUN, HAYMHAS C
30 Mkr u g0 0,03 MKr BKJIIOYUTENBbHO. B KauecTBe MOJIOKUTEIBHOTO KOHTPOJS AJIsl MOJEIU
KOHTPOJIbHOTO  3apaX€HUs Mbllled JABaXIbl HMMYHU3UPOBaIM C moMolibo 30 MKr
pactBopumoro tpumeproro UFV4900 (n=10), npu 3ToM 2 uMmyHu3auuu ¢ nomomsio PBS
CIY’KWJIM B KauecTBe OTpULATEeNbHOro KoHTpoisi (n=11). Uepe3 ueThlpe Hemenu mocie

NOCJIeTHeW IMMYHHU3aLMK Y MbIIIel Opaiu KpoBb AJist aHajan3a uMMmyHHoro oteera (ELISA mns
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nonHopasmepHoro (FL) HA HIN1 A/Brisbane/59/07), u criycTs OOUH A€Hb MBILIEH OABEPTaIH
KOHTPOJILHOMY 3apakeHuro 25 x LD50 aganTupOBaHHOIO K MbIIIAM BUPYCA AJII KOHTPOJIBHOTO
sapaxenusi HIN1 A/Brisbane/59/07 u otrcnexuBaau (BbDKHBAEMOCTb, Macca, KIMHHYECKHE
nokaszarenu) B TeueHHe 3 Henenb. Jlonsd BBDKUBIINX B KOHLE IEPHOAA IOCIEAYIOLIEro
HaOJIFOIEHUS CITy KUJIA TAPaMETPOM MEPBUYHOIO UCXO/A.

PesynbTarst

Bbruto nokazano, uro UFV160664 ¢ nobasinenHbIM B KauecTBe agbroBanTa AIOH; Obut
UMMyHOTeHHbIM, mockosbky TuTpel FLL HA HINI1 A/Brisbane/59/07, omnpenenenHbie ¢
nomoieto ELISA, Obutn 3Haummo moseimensl (P < 0,001; U-kpurepuii ManHa-YuUTHU CO
CTYNEHYaThIM TECTUPOBAHHMEM, HAuWHAasi C HauOojiee BBICOKOH JO3bl, M C TONPABKOM
BoHbeppoHu 111 MHOKECTBEHHBIX CPABHEHHIA) MO CPABHEHHIO C TPYNIOH, mojy4daBmieid PBS,
IJIs1 BCEX TECTUPYEMbIX A03. TUTpbl y >KMBOTHBIX, MMMYHU3UPOBAaHHbIX 1030H 30 MKr
UFV160664, Obu1H COMOCTaBUMBI C TAKOBBIMHU B rpymme, noiydasmeit 30 mxr UFV4900 (¢wur.
15).

Kpome toro, UFV160664 ¢ nobasneHHbM B kadecTBe agbroBanTta AIOH; obecneunBan
3Haunmyro 3ammrty (P < 0,003; Tounsni kpurtepuii ®@umepa, monpaBka boHdepponu mno
KOHCTPYKLIUSIM M CTYNEHYAaTOE€ TECTUPOBAHUE, HAYMHAS C HauOojee BBICOKOW TO3bI) BO BCEX
no3ax, 3a uckimoueHuem 0,03 MKr, mo cpaBHeHMIO ¢ rpymmnoi, noaydasimeid PBS. Jlons
BBDKUBIINX B rpymme, nonydasired 30 Mxr UFV160664 (87,5%), Oblia comocTaBuMa ¢ TaKOBOH
B rpynne, noay4asmeii 30 mxr UFV4900 (90%) (¢ur. 16; BepxHsist manens). [Torepst Maccsl Tena
(ompenensiemasi Mo TUIOIIAAW TMOA KpuBoH) Obuta 3HaunMo cHrkeHa (P < 0,012; ANOVA, 2-
KpaTHas nonpaBka boH(peppoHM IO KOHCTPYKLUSAM U CTYNEHYAaTOE€ TECTHUPOBAHUE, HAUMHAs C
Haubosiee BBICOKOHM JO3bI) MPU BCEX A03ax, 3a HcKmodyeHneMm 0,03 MKr, Mo CpPaBHEHUIO C
rpynmnoii, nonydasuieii PBS. TTorepss maccsl Tena B rpymnne, nonydasuiei 30 mxr UFV160664,
Obuta comocraBuMa ¢ TakoBoW B rpymmne, nmoiy4dasiiedi 30 mkr UFV4900 (¢ur. 16; HykHss
MaHeNb).

BriBosBI

B cootBercTBUM ¢ HacTosAUMM u300pereHHMeM Obuto mokazaHo, yto UFV160664 ¢
nobaByieHHbIM B KaudecTBe anbtoBaHTa AlOH; sBisieTcss MMMyHOT€HHBIM W OO€CIeYHBaeT
3aIUTy B MBILIMHON MOZAEIH CMEPTEIbHOrO KOHTpoabHOro 3apaxenns HIN1 A/Brisbane/59/07.
NMMyHOT€HHOCTh M 3amuTHas 3((EKTUBHOCTh COMOCTaBHMbI ¢ TakoBbiMH y UFV4900 ¢
noOaBJIeHHBIM B KauecTBe anbioBanta AIOH;.

Hpumep 11. Jamuma om cmepmenvnozo koumpovnozo 3apasxcenuns HINI A/Puerto
Rico/8/34 nociie ummynuzayuu moviuiedl, panee He NOJIYHAGUHIUX Jlederue, NOJIUNENMUOAMU
O HACMOAWEMY U300pemenUI0

B sToM npumepe oneHnBaNIH 3aIUTHYIO 3 (EKTUBHOCTD (MCXO U3 TOJU BbDKUBIINUX B
KOHIIe Mepuoaa mnocienyiero Habmonenus) nuanasona 103 UFV160664 ¢ nobaBieHHBIM B
KadecTBe anbroBaHTa 2% Adjuplex mo CpaBHEHUIO C JKUBOTHBIMH, IMOJYYaBIIUMH MMUTALHIO
ummyHmsanuu (PBS), u ¢ pukcuposannoii nozoit UFV4900 (nccnenoBarenbckoi).

B stom ciyuae taxcke rpynmsl u3 8-11 camok mbnueit BALB/c (B Bozpacte 6-8 Henenb)
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NOJydaJqu 2-KPaTHYK) BHYTPUMBIIIEUHYI0O HMMYHU3ALMIO [AMANa30HOM 103 PacTBOPUMOTO
tpumeprnoro UFV160664 ¢ nobaBneHHbIM B KauecTBe anabtoBaHTa 2% (00./00.) Adjuplex ¢ 3-
HeZeNbHBIM MHTEepBAIOM. Jlnana3oH a03 cocrosn u3 4 10-kpaTHBIX pa3BeneHuid, HadnHas ¢ 30
MK 1 10 0,03 MKr BKJIIOYUTENBbHO. B KauecTBe MOJIOKUTENBHOIO KOHTPOJS AJII MOJENU
KOHTPOJIBHOTO  3apaX€HUs MblIIeH ABAXIbl HMMYHU3MpOBaIM ¢ nomouiprd 30 MKT
pactBopumoro tpumepHoro UFV4900 (n=10), npu 3ToM 2 MMMyHH3auuu ¢ nomoinbsio PBS
CIY)XMJI B Ka4deCcTBE OTpHUIaTeNbHOro KoHTpoist (n=11). Uepe3 uerblpe Hemenu mnocie
MOCJEeHEW HMMYHHU3allMM MBbILIEH MOABEpPraji KOHTPOJbHOMY 3apaxkeHuro 12,5 x LDSO
aIanTHUPOBAHHOIO K MbIIIIAM BUpYyca It KOHTpoJbHOTro 3apaskeHuss HIN1 A/Puerto Rico/8/34 u
OTCJIeXKUBAN (BBDKMBAEMOCTh, MAacca, KJIMHHYECKHE MMOKA3aTesid) B TeueHue 3 Hexenb. Jlons
BBDKHUBIIHX B KOHIIE MMEPUOJA MOCIEAYIOEro HaOMI0AeHUS CIY KA TapaMeTpOM TePBHUHOTO
UCXO07a.

PesyabpTathl

bruto mokazano, uto UFV160664 ¢ nobaBieHHBIM B KauecTBe anbroBanTa 2% Adjuplex
obecieunBan 3HaunMyro 3ammty (P < 0,003; TouHbli kpurepuii ®Puiuepa, mnomnpaska
BoHbpeppoHn MO KOHCTPYKIMSAM M CTYIEHYAaTOE TECTUPOBAHMUE, HAUMHAsl C HanOoJiee BBICOKOH
703BI) BO BCEX A03aX, 3a uckioderneM 0,03 MKr, Mo CpaBHEHHUIO ¢ rpynIoi, nonydasireir PBS.
Honst BbpkuBmMX B rpynme, nonydaBmeid 30 mxr UFV160664 (100%), Obuta naeHTHYHA
TakoBoi B rpynmne, nony4asieii 30 mxr UFV4900 (100%) (pur. 17; BepxHss NaHENb).

ITorepst macchl Tena (onpeaensiemMas IO TUIOLIAAN TTOA KPUBOH) ObLIa 3HAUUMO CHIDKEHA
(P < 0,026; ANOVA, 2-kparHas monpaBka boH(peppoHM MO KOHCTPYKLMSM M CTYIEHYATOE
TECTHPOBaHUE, HAYMHAsL ¢ HauboJjee BHICOKOH J103bI) MPU BCEX A03aX IO CPABHEHHIO C TPYIIIOH,
nonyyasiueii PBS. Ilorepst maccel Tena B rpymnme, noaydasiuiedi 30 mxr UFV160664, Obuta
CONOCTaBMMA C TaKOBOH B rpymne, nony4asmei 30 Mkr UFV4900 (dur. 17, HYOKHSIS TaHEeNb).

BriBozb!

B coorBercTBUM ¢ HacToAUMM u300pereHHeM Obulo mMokazaHo, yto UFV160664 ¢
noOaBJieHHBIM B KadecTBe anbroBanTa 2% Adjuplex oOecredynBaeT 3alUTy B MBIIIMHONH MOIEH
CMEPTELHOrO KOHTpOJIbHOTO 3apaskeHuss HIN1 A/Puerto Rico/8/34. 3auiuTtHas 3 (peKkTHBHOCTD
comnocraBuma ¢ TakoBoit y UFV4900 ¢ noOaBieHHbIM B KauecTBe afabroBanTa 2% Adjuplex.

Hpumep 12. /lonunenmuovt no Hacmosugemy u300pemenuro A6AAI0Mes UMMYHOLEHHIMU
U OEMOHCMPUPYIOM COROCMABUMYIO dPPHEKMUBHOCHIL NO CPABHEHUIO C 8AKYUHOIL, ABNAIOUETICs
CManoapmom nevenus, 6 mooenu konmponsno2o sapaxcenus HINI A/Netherlands/602/09 na
XOPuKAX, panee He NOJy4asuiux 1eyenue

B sToM mpumepe OLEHHBAIM MUMMYHOTE€HHOCTh M 3aIIUTHYIO 3((EeKTHBHOCTH in Vvivo
(ncxons U3 BUPYCHOW HArpy3KH B JIETKHX B KOHLIE NEPUOJA MOCIENYIOMEro HabIroAeHus) ABYX
103 UFV160664 no cpaBHEHUIO € )KUBOTHBIMH, UMMYHHU3UPOBAHHBIMU TOJIBKO aBIOBAHTOM, U C
CE30HHOM BAaKUMHOMW MPOTUB TPUIINA, SBJSAIOLIENHCA CTaHAAPTOM JIEYEHUs, B MOJENH
koHTpoabHOro 3apaxenuss HIN1 A/Netherlands/602/09 Ha xoppkax, paHee He IOJy4YaBIINX
JIeUeHue.

I'pynmet (n=6) caMOK XOPBHKOB, paHee He MOJIY4YaBLINX JeUeHHEe, TOMYYaId TPEXKPATHYIO



66

BHYTPUMBIIIEUHYI0 UMMyHH3anuo ¢ nomompro 50 uimu 5 mxr UFV160664 ¢ noGaBneHHBIM B
kauectBe aabioBaHTa 5% Adjuplex ¢ uHTepBamamu B 3 Hemenu. [pymnmy OTPHIATEIBHOTO
KOHTPOJIsI MMMYHHU3HPOBAJIH TOJIBKO aJBIOBAHTOM. OTAJOHHYIO TPYIIY, MPEICTABIISIOLIYIO
CTaHIAPT JIEYEHUs, UMMYHHU3UPOBAJIN KOMMEPUECKU IOCTYITHOW CE30HHOH BaKI[MHOW MpPOTUB
rpurnma, siBjsiroineiicss crangaprom jeudeHus: (SoC). Uepes uerwipe Hemenu IOCHe MOCIETHEH
MMMYHH3AIHH JKHBOTHBIX TIOJBEPrall HHTPATPAXeaTbHOMY KOHTPOIBHOMY 3apakermio 10°
TCID50 HINI1 A/Netherlands/602/09 B nenp 0. Ha mnporsbkeHunm 4-IHEBHOTO Iepuonaa
NOCJIEAYIOUIero HAOMIOIEHUS] PETUCTPUPOBAIA HEKOTOPbIE BUPYCOJOIMYECKHE U KJIMHUYECKUE
napamMeTphlL.

PesyapTathl

Bbruto mokazano, uto 0be no3et UFV 160664 ¢ nobaBjieHHBIM B KauecTBe aabioBaHTa 5%
Adjuplex uHIynHMpoBanu 3HAYMMO OOJiee BBICOKHME TUTPBI aHTUTeNa, crenuduanoro k HA HI
A/California/07/09, mo cpaBHEHHIO C TUTPaMH B TPYIIIE, MONy4YaBLIeH TOJBKO aabroBaHT (P <
0,001; ANOVA nns LeH3ypUpOBaHHBIX JAHHBIX C AMOCTEPUOPHBIM t-KpUTepUeM, MOMPaBKOM
BoHbeppoHn 151 MHOKECTBEHHBIX CPAaBHEHHH M CTYNEHYATBIM TECTUPOBAHHEM, HA4dWHAS C
HanOoJyiee BBICOKOHW 103bl), Torna kak 1t SoC 3to He Habmomanoch (¢ur. 18). OGe no3sl
UFV160664 ¢ nobGaBneHHBIM B KadecTBe ambioBaHTa 5% Adjuplex MHAyUMpPOBaIM 3HAYUMO
Ooxee Bbicokue TUTPHI aHTHTENA, cnennduaaoro k HA H1 A/California/07/09, nmo cpaBHEHHIO C
TUTPaMH B TpyImIe, nonay4asiueii Tonbko aabroBaHT (P < 0,001; ANOVA st ieH3ypHupOBaHHBIX
JaHHBIX C AaIlOCTEPUOPHBIM t-KpuTepueMm, nonpaBkoii boHpeppoHM s MHOXKECTBEHHBIX
CPaBHEHHMH M CTYNEHYAaTBhIM TECTUPOBAaHHEM, HAuMHAas ¢ HauOojee BBICOKOH NO3BI), TOrJa Kak
ansa SoC sTo He Habmoganoch (¢ur. 18).

Kpome Ttoro, obe moser UFV160664 ¢ nobOaBieHHBIM B KadecTBe aabloBaHTa 5%
Adjuplex wuHAyLupOBaNKd 3HAUYMMO OOJiee BBICOKHE TUTPbI aHTHUTENA, CHEUU(PUIHOTO K
crebneBomy nomeny HA H1 A/California/07/09 (xak u3MepeHO ¢ MOMOINBIO KOHKYPEHTHOIO
aHanuza ¢ CR9114), mo cpaBHEHHIO C TUTPaMH B IpyIIle, MOJNydaBlIed TOIBKO aabioBaHT (P <
0,001; ANOVA nns 1eH3ypUpOBaHHBIX JTaHHBIX C alOCTEPHOPHBIM t-KpUTEpHUeM, MOMPaBKOMH
BoHbeppoHn 151 MHOKECTBEHHBIX CPAaBHEHHH M CTYNEHYAThIM TECTUPOBAHHEM, HA4YWHAS C
HanOoJiee BBICOKOH 7103bl), Toraa kKak st SoC 3To He Habmoganock (¢ur. 19).

Joza 50 mxr UFV160664 ¢ nobaBneHHBIM B KadecTBe anbtoBaHTa 5% Adjuplex u SoC
3HAYUMO CHIDKQJIM BHPYCHYIO HArpy3Ky B JIETKHX IO CPaBHEHHIO C THTPAaMU B TPYIIIE,
nosy4asineit Tonbko aabproBaHT (50 Mkr UFV160664: P < 0,001, SoC: P < 0,05; ANOVA mns
LIEH3YPHPOBAHHBIX JIaHHBIX C ANOCTEPHUOPHBIM t-KpuUTepueM, monpaBkoil bondepponn mns
MHOKECTBEHHBIX CPaBHEHHH M CTYNEHYATHIM TECTUPOBAHWEM, HA4YHMHAs C HanOoJee BBICOKOW
no3sl) (¢pur. 20).

BriBOABI

B coorBercTBUM € HACTOALIMM H300peTeHHEM OBLIO TOKa3aHO, 4TO 00€ 03Bl
UFV160664 ¢ nobaBneHHBIM B KauecTBe aabroBaHTa 5% Adjuplex sBISIOTCS HMMyHOT€HHBIMH,
U 49to no3a 50 MKr obecriednBaeT 3alIUTy, CPABHUMYKO C TAKOBOH B KOHTPOJILHOH rpyrmIie,

nosy4asuieil BakuHy SoC.
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Hpumep 13. Ilonunenmuodst no nacmosuwiemy u3odpemenuio O0eMoHCHpUpyom

CONOCMABUMYI0 IPPexmuenocms no CPAGHEHUIO C HONOICUMETbHBIM KOHMPOieM 6 MOOelU
koumpoiwvnozo 3apaxcenuns HINI1 A/lndonesia/05/05 na xopvkax, panee He RNOIAYUAGUIUX
Jleuenue

B sToM mpumepe ouLeHHBANIM MUMMYHOT€HHOCTb M 3AIIUTHYIO 3((EeKTUBHOCTH in Vvivo
(ucxons U3 BUPYCHOM HArpy3KH B JIETKMX B KOHIIE MEPUOAA MOCIEAYIOMEro HaOMoIeHNs1) ABYX
103 UFV160664 no cpaBHEHUIO € JKUBOTHBIMU, IMMYHU3UPOBAHHBIMU TOJBKO aABIOBAHTOM, U C
IPYNION MOJIOKUTENBHOTO KOHTPOJI, HUMMyHMU3uMpoBaHHONW ¢ mnomoumpo FLL HA HS,
TOMOJIOTHYHOTO IITAMMY JJIi KOHTPOJIBHOTO 3apakKeHHs (MCCIIENOBATENbCKOMY), B MOJAEIH
KOHTPOJIBHOTO 3apaxenus: rerepocyorunuyeckum HSN1 A/Indonesia/05/05 Ha xopbkax, paHee
He TOJIy4aBIINX JICUeHHE.

I'pynmel (n=6) caMOK XOPBKOB, paHee HE MOJYUYaBIINX JIEYEHUE, TOJTyYaId TPEXKPATHYIO
BHYTPUMBIIIEUHYI0 UMMyHH3anuo ¢ nomomeio S0 uimu 5 Mxr UFV160664 ¢ noGaBieHHBIM B
kauecTBe aabioBaHTa 5% Adjuplex ¢ wHTepBamamu B 3 Hemenu. [ pymnmy OTPHUIATETBHOTO
KOHTPOJII HMMMYHM3UPOBAJIM TOJBKO aJbIOBAHTOM. I'pynmy NOJOKUTEIBHOIO KOHTPOJIS
umMmyHm3upoBain ¢ nomombio HA HS A/Indonesia/05/05, roMomoruuHOro mrammy Uist
KOHTPOJIBHOTO 3apakeHus1, ¢ JOOABJICHHBIM B KaduecTBe anbroBaHTa 5% Adjuplex. Uepes ueTsipe
Hellenu Tocje IMOocieAHed HMMYyHH3alMd SKUBOTHBIX TOABEpPrajldi HHTPATpaxealbHOMY
KOHTPOJIbHOMY 32aPaKEHHUIO 10° TCID50 H5N1 A/Indonesia/05/05 B nets 0. Ha NPOTSKEHUU 5-
OHEBHOTO  Ilepuoja  NOCJIEAYIOLIero  HaOMIOJEHUs  PETUCTPUPOBAIM  HEKOTOpBIE
BUPYCOJIOTUYECKUE U KIMHUYECKUE TTapaMeTphl.

PesysibTarhl

bbu10 MOKa3aHO, YTO JKUBOTHBIE, UMMYHU3UpOBaHHbIE obenMu nozamu UFV160664 ¢
no0aBIeHHBIM B KadecTBe anbroBaHta 5% Adjuplex, ¥ rpynmna MOJOXUTEIBHOIO KOHTPOJIS
OCTaBaJIMCh XXMBBIMU HA NMPOTSDKEHUH MEPUOAA MOCIEAYIOLero HaOMIoIeHNs, TOrna Kak JOJs
BBDKMBIIUX B IPYIIIIE, MOJyYaBIlel TOJIbKO aablOBaHT, cocTtaBisiia 25% (dur. 21). CoBokymHas
noTepsi MacChl Teja Ha MPOTSDKEHWH MEepUona TMOCIEAYUIero HaOJMIONEeHUS CHUXKANACch Y
YeTelpeXx M3 O JKUBOTHBIX, HWMMYyHHU3MpOBaHHbIX ¢ mnomoupro 50 Mmxkr UFV160664 ¢
no0aBJIEHHBIM B KadecTBe anabioBaHTa 5% Adjuplex, Mo CpaBHEHUIO C TPYNIOH, MOJy4YaBIIeH
TOJIBKO aJbIOBAHT. [ pyIina mojoKUTENbHOTO KOHTPOJIS XapakTepu30Balach CHUKEHUEM IOTepU
Macchbl Tejla, COMOCTABUMBIM C TAKOBBIM Y UEThIPEX KMBOTHBIX U3 IPYMIbI, Mony4yasied 50 MKr
UFV160664, u cHIWXKeHHEe NMOTEePU MAcChl Tesna ObUI0 3HAYMMO MEHBIIMM IO CPAaBHEHHIO C
TAKOBBIM B TpyIme, nojy4asiueil Tonbko anbioBadT (P < 0,001; ANOVA ¢ anoctepuopHbIM t-
KpuTepueM, mnonpaBkoii BoHpeppoHU IuIi MHOKECTBEHHBIX CPAaBHEHHI M CTYIEHYATHIM
TECTHPOBAHUEM, HAUMHAas ¢ HanOoJee BBICOKOH 103b1) (ur. 22).

Kak B rpymnmne, nonyuasmieir S0 mxr UFV160664 ¢ noOaBieHHbIM B KaUeCTBE aJbIOBAHTA
5% Adjuplex, Tak U B rpymme NOJOXKUTEIbHOIO KOHTPOJSI 3HAUYUMO CHIDKAJNIACh BUPYCHAs
Harpy3ka B JIETKUX [0 CPaBHEHUIO C TPYIIIOHW, MOJydYaBIIedl TONBKO anbroBaHT (50 MKr
UFV160664: P < 0,01, nonoxutenbHblil koHTpoJb: P < 0,05, ANOVA nis neH3ypupoBaHHBIX

JAHHBIX C AarlOCTEPHOPHBIM t-KpuTepueMm, mnonpaBkoii boHdeppoHM 11s MHOXECTBEHHBIX
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CPaBHEHMI U CTYIEHYAThIM TECTUPOBAHHEM, HAUMHAsI C HanOoee BBICOKOH 103b1) (dur. 23).

Kak B rpymnmne, nonyuasmieir 50 mxr UFV160664 ¢ noOaBieHHbIM B KaUueCTBE aJbIOBAHTA
5% Adjuplex, Tak U B TpyIme MOJOKUTENBHOTO KOHTPOJIS 3HAYMMO CHHXKAJIACh COBOKYITHAs
BUpPYCHasl Harpy3ka B ropJje (1o pe3ysibTaTaM €KE€AHEBHOTO B3ATHS MAa3KOB) IO CPaBHEHUIO C
rpymnmnoii, nony4asinei Tonpko aabroBaHT (50 mMkr UFV160664: P < 0,05, monoXuTeabHbIH
koHTposb: P < 0,001; ANOVA ¢ anocrepuopHbIM t-Kputepuem, nonpaskoil bordepponn s
MHO)KECTBEHHBIX CPaBHEHUI M CTYNEHYATbIM TECTUPOBAHUEM, HAYMHAsl ¢ Hanboyee BBICOKOH
no3bl) (¢pur. 24).

BriBosIBI

B cootrBercTBUU ¢ HacTosIMM H300peTeHreM ObuTo mokasaHo, uro UFV160664 kak B
no3e 5 Mkr, Tak U B o3¢ 50 MKr mpeaymnpexaal cMepTHOCTb. Kpome Toro, mosa 50 Mkr
UFV160664 cHukana noTepro Macchl Tela U 3HAaYUMO CHU’KAJla BUPYCHYIO HArpy3Ky B JIETKUX U
ropJie, 9To ObIIO COMOCTABUMO C IPYIIIOH MOJIOKUTENBHOTO KOHTPOJISL.

Ipumep 14. / ymopansnas u KiemoyHas UMMYHOSEHHOCHb HOC/IE UMMYHU3AYUY MbIULET,
panee He NOIYYABUIUX euenue, A0eHOBUPYCHBIM 6EKMOPOM, SKCHPECCUPYIOWUM ROTUNENMUO NO
Hacmosiyemy u300pemenuio

B sToM npumepe oLieHHBaJIM I'YMOPAJbHYIO U KJIETOYHYIO UMMYHOT€HHOCTb JUana3oHa
o103 ameHoBUpyCHOro Bektopa 26 (Ad26), conmepskamero HYKJICHHOBYEK) — KHUCJIOTY,
SKCIIPECCUPYIOIIYIO TMOJUMENTHA 0 HACTOALIEMY H300peTeHHI0 (B YaCTHOCTH, MOJMITCIITHI
UFV 171590). lnsa cpaBHEHUs] OLEHUBAIA KOHTPOJBHBIX MBIMIEH, KOTOPbIX HMMYHU3UPOBAIU
MyCThIM aJIEHOBUPYCHBIM BeKTOpOM, (ukcupoBaHHoH no3oii 6enka UFV160664 ¢ nobasneHHbIM
B KadecTBe anbioBaHTa 2% Adjuplex mim COrilacHO reTeposIOTMYHON CXeMe MMMYHH3AalHUH C
npumuposanuem ¢ nomouipto UFV171590 u crumynuposanuem ¢ nomoupro UFV160664 ¢
aZ’bIOBAaHTOM.

I'pynmsl camok Mmbnueii BALB/c monyuyanu nBe BHYTPHMBILIIEYHbIE WUMMYHH3ALUH C
HMHTEPBAJIOM B YeTbIpe Helenu. Tpu rpynrmbl IO BOCEMb MbIIIed HMMYHHU3HPOBAIH C ITOMOIIBIO
10%, 10” mu6o 10" Bupycupix wactui (vp) UFV171590. B kauecTBe OTPULATEIHHOTO KOHTPOJIs
YeThIpe MBIIIM TONyYald ABe HMMyHH3armu ¢ momompio 10" vp mycroro ameHoBupycHoro
BekTopa (mycroro Ad26). ['pynma U3 msaTy MeILIeH moyyyana B¢ UMMYHH3AIHH C TOMOIIBI0 30
MKT pacTBopumMoro tpumepHoro Oenka UFV160664 ¢ nobaBieHHbIM B Ka4eCTBE aabioBaHTa 2%
Adjuplex. I'pynmna U3 nsTH MBILIEH MOJTyYaita TPUMHPYIOIYI0 UMMYHH3ALUIO ¢ TTOMOIIBIO 10"
vp UFV171590 ¢ nocnenyromeil CTUMyIUPYIOLIEH HWMMyHH3aluend ¢ noMouipto 30 MKr
UFV160664 ¢ nobasneHHbIM B kKauecTBe anbroBaHTa 2% Adjuplex. Uepes Tpu Hemenu mocie
CTHUMYJIUPYIOINEH HMMMYHHM3AaLIMM MBbIIEH YMEpIUBISUIM, W BBIACISUIM O0pasubl KPOBU H
CeNe3eHKHU JUIs aHaji3a TyMopaibHOro uMMyHHoro oreera Ha H1 A/California/07/09 (ELISA
st moiHopasmepHoro (FL) Oenmka u konkypentsiii ELISA st creOneBoro nomeHa) u
KJIETOYHOr0o HWMMyHHOro oteera Ha mnentuasl UFV160664 (ELISpot nns  T-kierok)
COOTBETCTBEHHO.

PesyapTatsl
bruto mokaszaHo, 4TO BCE 03bl aIEGHOBUPYCHOI'O BEKTOPA, COAEPIKAIIETO HYKJIEHHOBYIO
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KHCJIOTY, 3KCHPECCHPYIOIYI0 MOJHIENTHA IO HACTOSIIEMY H300pETeHHIO, HWHAYLUPOBAIN
3HaunMble TUTPHI cBsi3biBanus FL HA H1 A/California, onpenenennsie ¢ nomorpsto ELISA, mo
CPAaBHEHHUIO C UMMYHHM3aLUEH MyCTbIM BEKTOPOM (108 vp, 10° vp U 10" vp: p < 0,001, Tobur-
MOJIENIb PETPECCHM C UCIOJNb30BAHUEM TECTa OTHOIIEHUs mpaspononodus) (¢ur. 25). Kpome
toro, 10° u 10" vp UFV171590 unayuupoBainy 3Ha4UMbIE TUTPHI aHTUTENA, CIELU(PUIHOTO K
crebneBomy nomeHy HA (kak M3MepeHO C MOMOLIbI0 KOHKYpeHTHOro anaigmuza ¢ CR9114), mo
CPaBHEHUIO C MycThIM BeKTOpoM (p < 0,001; TOOUT-MOnENDb perpeccuul ¢ UCIOIb30BAaHUEM TECTa
oTHOWeHus mnpasaononodus) (pur. 26). Kak mpuMHpOBaHHE-CTUMYJIUPOBAHUE C TOMOLIBEO
UFV160664 ¢ angproBaHTOM, Tak U mpumuposanue ¢ nomouipto UFV171590, ctumynuposanue ¢
nomotpio UFV160664 ¢ anploBaHTOM HHAYLIMPOBAIM 3HAaUMMble TUTPHI cBsA3biBaHus FL HA H1
A/California/07/09 (¢ur. 25) u TUTpBI aHTHTENA, cCIeUU(UIHOTO K cTebneBomy nomeny HA (p <
0,001; Tobur-Moneap perpeccur ¢ MCIOIb30BAHHUEM TECTa OTHOIIEHUs mpaBaononodwus) (dur.
26).

Kpome 3naunmoro rymopansHoro oreeta, UFV171590 nuanyunpoBan 3Ha4MMBbIil OTBET C
yuactieM T-xietok, BblpabareiBaromux I[FN-y, MO CpaBHEHHIO C TYCTBIM BEKTOPOM, Kak
usMmepero mnocye crumyssinun nentuaamu UFV160664 ¢ nmomomeio ELISpot nmst T-xnerox
(pur. 27). Bece no3er UFV171590 uanyuuposanu 3HaunmMble T-kiaerounsie oteTol (p < 0,001;
TOOUT-MOZIETb PErPEeCcCHr C HCIOJB30BAHMEM TECTa OTHOIIEHHUsS] MPaBAONONOOHs), KaKk U B
Ipynne Mbllllel, KOTOpble MOJy4YaJd HMMYHM3ALUI IyTeM I[PUMHUPOBAHUSA C IOMOLIBIO
UFV171590 ¢ nocnenyroomum ctumyinpoanueM ¢ nomombo UFV160664 (p < 0,001). [Ise
nMmyHM3anuu ¢ nomoupro UFV160664 ¢ anbrOBaHTOM HE WHIAYLUPOBAIN MOAMAFOIIMICS
BBISIBJICHHIO OTBET ¢ yuactueM T-kietok, BeipadareiBaromnx IFN-y (¢ur. 27).

BriBozb!

bru10 moka3zaHo, YTO afE€HOBHPYCHBIN BEKTOpP 20, 3KCIPECCUPYIOLIUN MOJUNENTH IO
Hacrosimemy u3obperenuro (UFV171590), uHnynupyer 3HaYMMbIe TyMOpPAJIbHbIE U KJIETOYHbBIE
orBetbi Ha FL HA HI1 A/California/07/09 B MBbIIIMHOW MOAENH TMPU HCIOIb30BAHUH
TOMOJIOTHYHON CXE€Mbl HIMMYHH3AaLMU JTHOO B KOMOWHAIIMHM CO CTHMYJIMPOBAHHEM C TOMOLIBIO
UFV160664 ¢ agproBantoM. UFV160664 ¢ anbroBaHTOM Takke WHAYLMPOBAJI 3HAYUMBIN
TYMOpPaJIbHbIFI UMMYHHBIN OTBET, HO HE MHAYLIMPOBAJ MOAAAKOIIUICS BBISIBJIEHUIO T-KJIE€TOUHBIN
OTBET NPU OTCYTCTBUHU NPUMHPOBaHUs ¢ noMoibo UFV171590.

Hpumep 15. Ilepenoc mymayuii u3z noaunenmuoa 160664 6 paziuunvie ocmogvl u3
epynnot 1

DKchpeccust 0esKa B KJIETKAX MJICKOITHUTAIO IIMX

@parmentsl JIHK, komupyromue DOMONHUTENbHBIE TOJUIENTUABl 10 HACTOSIIEMY
n3o0pereHnio (T. €. Ha OCHOBE pa3inuyHbIXx ocTtoBoB HA, cm. ¢ur. 28A), cuHTE3MpOBAIH
(GenScript) wu  kymoHupoBanu B mnasmuny  pcDNA2004  (BHyTpuiIaOopaTopHO
monuduimposanHelii BekTop pcDNA3 ¢ ycunenHbiM npomotropom CMYV). Tlonumentuast
nonyyamu B KyJbTypax kietok Expi-CHO B skcmpeccuonnoi cpene ExpiCHOTM mnytem
TpaH3ueHTHOH TpaHchekuun ¢ nmomoinbio ExpiFectamineTM (Gibco, ThermoFisher Scientific).

K xynsrypam knerok ExpiCHO pobGaensnu ycunurens tpancdekuuu ExpiFectamine CHO u
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nonmutky ExpiCHO (Gibco, ThermoFisher Scientific) depe3 nenp mnocie TpaHCHEKLIUU.
OO0pa3ipl HATOCATOYHON KUIKOCTH KYJBTYpPBI, COAEpIKAIIUe CEKPETUPYEMbIe IOJUNENTHIB,
cobupanu B IeHb 7 myTeM LEeHTpU(YTUPOBaHUS C NOCIENyoLel GpuibTpanueil yepe3 GuIbTp ¢
pazmepom nop 0,2 MKM.

AHaM3 HATOCAAOYHOMN JKUJIKOCTH KYIBTYPhI

VpOBEHb 3KCHPECCHPOBAHHOIO TOJUNENTHAA B COOpPAHHONH HAJAOCATOYHOW JKUAKOCTH
KYJbTYpbl OLEHHMBAIM C IIOMOIIBIO OHOCIOWHON HHTEp(hEepOMETpUH C HCIOIb30BAHHEM
wiatpopmel OCTET. Bxkparue, OuorunuaupoBanHoe mAb CR9114 ummoOunmzoBanu Ha
Ounocencopax, MOKpeIThIX crpentaBuauHoM (SA) (Pall FortéBio), mocme dero crpousu
KaJHMOPOBOYHYIO KPUBYIO IMyTE€M OLICHUBAHUS CABHUra CBS3BIBAHHS CEPUU PAa3BENEHUI XOPOIIO
OMUCAHHOTO OYUIIEHHOTO TOMOJIOTMYHOTO IMOJIMIENTHAA. 3aTeM HU3MEPSUTH CIBHUI CBSI3bIBAHUS
NpeABAPUTENHEHO pa30aBIeHHON COOpPaHHOW HAAOCATOYHON YKUAKOCTH KYJBTYPBI, COIAEepIKaIIei
nojunentun (~ 5-15 Mxr/mn, pasbaBneHsHblii B Oydepe st KMHETUYECKOTO aHaiHM3a), U
KOHLIEHTPALUIO PACCUUTBIBAIN C OMOIIBIO TOCTPOCHHON IPalyHpOBOYHON KPUBOM.

3areM OLEHHBAIM COAEP)KAHHE TMOJUIMENTUAOB MO HACTOSINEMY H300pPETeHHIO B
coOpannbix obpasmnax kKyabtypbl Expi-CHO ¢ nomombto ananutudeckoii SEC Ha ycTaHOBKE TSI
BbICOKO3( G exkTuBHON )unkocTHON xpomarorpapuu (HPLC) cepum Infinity 1260 (Agilent).
Hanocanounyro SKHAKOCTb KyJIBTYPBI, CONEPIKAIMYIO MOJUMNENTHA, ¢ KOJHMYECTBOM BBOIUMOMN
npoObI ~ 3 MKr Oenka, 3a uckmoyenneM UFV180500 (0,8 mkr), mporonsum (1 mu/mMuH.) uepes
konmoHky TSKgel G3000SWxl1 (Sigma-Aldrich), u smoar orcnexxuBanmu ¢ momompo UV-
nerexktupoBanusi (OD280, mmmmmen. ont. ). SEC-npoduian aHaTU3UPOBAIN C MOMOLIBIO
nakera mporpaMmHoro obOecmnedenuss Astra 6 (Wyatt Technology). Yknmaaky nomumnentuna
OLIEHUBAJIIM C IIOMOIIBI0 TOMOreHHoro asanmmusza ycwieHus (AlphalISA). Oror ananus
pPaBHOBECHsI B PaCTBOPE U IPU CBSA3bIBAHUU OCHOBAH HA YCIIEIIHOM CBSI3bIBAHMU KaK JOHOPHOI,
TaK ¥ aKLENTOPHOH IrpaHyibl ¢ nojunentuaom. Ilpu HenmocpencTBeHHOI O1M30CTH B pe3ysbTaTe
Ja3epHOro OONy4YeHHss IOHOPHOHM rpaHysibl npu 680 HM oOpasyercs MOTOK CHHIJIETHOTO
KHCJIOPOIa, MHULMUPYIOIUH XUMUYECKHE COOBITHS B OIM3JIeKalIel akKIenTOPHOH TpaHyJie, 4To
NPUBOAUT K XEMWIIOMUHECIICHTHOMY HCIycKaHuio mnpu 615 ©vM. Anamusz AlphalISA
BBINOJIHSUTH MTyTEM OJHOBPEMEHHOTO OOABJIEHUs JOHOPHBIX rpaHy’ ¢ HukeneMm (10 mkr/mi) u
aKLUENTOPHBbIX rpaHyn ¢ aHturenoM Kk IgG denoseka (10 mkr/mu, obe ot PerkinElmer) B
HAJIOCAJOYHYIO JKHIKOCTh KyJbTyphl B npucyrctBun CR9114 (2 eM) mubo MD3606 (2 HM).
OO0pa3ipl  HamOCAOUHOW JKUAKOCTH KYJbTYPBI, COIEpIKAIlHe MOJUNENTHA, THUTPOBAIUA B
auanasoHe 3-KpaTHBIX pa3BeleHHi, HauuHas ¢ 1667 Hr/mu. CUnThIBaHHE BBINOJIHUIN TOCHTE 2
94acOB MHKYOMPOBaHUs (MIPH KOMHATHOM TEMIIEPaType) ¢ TOMOIIBI) MHOTOPEKUMHOTO TUIAHILIET-
punepa EnSight™ (PerkinElmer).

PGSVJ'IbTaTbI 1 BBIBOJBI

Anamm3  tpaHcekumonabix cpen ExpiCHO ob6bemom 35 ™ mokasal, dYTo
skcripeccupyrores  His-meuennsle  nomunentuabl  (ur.  28A).  VYpoBHM  3KCHpeccHH
BappupoBasich ot 42 wmr/a (ocroB HS A/Vietnam/1203/04) no 375 wmr/n (octoB HI

A/California/07/09) u yxa3pBaJd Ha TO, YTO BCE MOJHUIIENTHABI XOPOIIO 3KCHPECCHPYIOTCS.
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Kpome toro, SEC-npodpunu (¢pur. 28B) mokassBaroT, 4TO IS KQXKIOTO SKCIPECCHPOBAHHOTO
NOJIMMENTHIA TIOANAETCS BBIABICHHIO 3HaunTenbHas TpumepHass (T) um monomepnas (M)
¢paxkuusa. Pa3nuuus B OTHOCHTENBHOM COZEP’KAaHHUHM TPUMEPOB U MOHOMEPOB HAOIIOJAINCH B
3aBUCUMOCTH OT MCIOJIb3YEMOIO LITaMMa OCTOBA. [ NOMOJHUTENBHON OLIEHKU MPaBUJIBHOU
YKJIaAK{d TOJIMNENTUAA OLEHMBAIN CBs3biBaHUe peneBaHTHoro anrurena (CRO114) wu
MyJbTUIOMeHHOro aHtutena (MD3606) ¢ momomsto AlphalISA. [lns BceX NONUMNENTHIOB
HaOmoznancst curian creruduaHoro cessbiBanus kak it CR9114, tak u piost MD3606 (¢ur.
28C). Oxkcnpeccusi, SEC-nipoduiu U JaHHBIE O CBA3BIBAHUM YKA3bIBAIOT HA TO, YTO MyTal[MH B
COOTBETCTBUHM C HacTosmuM u3o0OpereHnem (Hanpumep, mytaumu UFV160664, B ocHOBe
koToporo Jexur mramMm A/California/07/09) MOTYT MEpEHOCHTBLCSI B IPYTHE OCTOBBI M3 TPYIIITBI
1. Takum obpazom, Bce u3 nonunentunoB UFV180496, UFV180497, UFV190498, UFV 180499,
UFV180500 u UFV180501 6buti mpaBUIILHO CBEPHYTHIMUA U TPUMEPHBIMHU M CEKPETUPOBAINCH

B HAJI0CAJIOYHYIO KUJIKOCTb KYJbTYPBL

Tabauuna 12. CtannapTHble aMUHOKHCIIOTHI, COKpAILlEHUs] U CBOMCTBA

3- 1- HonsipHOCTH
. . 3apsix GoxoBoOI Henu
AMHHOKHCJI0TA | OYKBeHHBbINl | OYKBEeHHbIH 00K0BOI1
(pH74)
KO/ Ko uenu
AnanuH Ala A Henonspnas HeiirpanpHblii
ApruHuH Arg R IHonsapuas ITonoxurenbHbINI
Acnaparus Asn N Ilonspnas HelirpanpHblii
AcnaparuHosas
Asp D Ionsipnas OTtpunarenbHbIi
KHCJIOTa
IMucrenn Cys C Henonsphuas HelitpanbHblii
I'myramunoBas
Glu E Ilonsipnas OTtpunarenbHbIT
KHCJIOTa
I'myramun Gln Q Ilonsipnas HeiirpanpHbiii
I'munun Gly G Henonspnas HeiirpanpHblii
ITonoxxurenbHbIN
I'uctunun His H ITonsipuas (10%), HEHWTpaTBHBII
(90%)
Hsoneliuun Ile I Henonspras HelirpanpHblii
Jlenuun Leu L Henonspras HetirpanpHblii
JInzun Lys K Ilonspras ITonoxxurenpHbIN
MetuonuH Met M Henonspnas HetirpanpHblii
DenunanaHuH Phe F Henonsipnas HeiirpanpHbliii
IIponun Pro p Henonsipnas HelirpanpHbliii
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Cepun Ser S ITonsipuas HeliTpanbHblii
Tpeonun Thr T Ilonsipnas HeiirpanpHblii
Tpunrodan Trp W Henonsipnas HenTpanpHbiit
Tuposun Tyr Y Ionsipnas HeiirpanpHbliii
Banun Val v Henonspuas HeliTpanbHblii
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IOCJIENOBATEJIbBHOCTHU

SEQ ID NO: 1: nonnopa3smepusiii H1 (A/Brisbane/59/2007)

MKVKLLVLLC TFTATYADTI CIGYHANNST DTVDTVLEKN VTVTHSVNLL 50
ENSHNGKLCL LKGIAPLQLG NCSVAGWILG NPECELLISK ESWSYIVEKP 100
NPENGTCYPG HFADYEELRE QLSSVSSFER FEIFPKESSW PNHTVTGVSA 150
SCSHNGESSF YRNLLWLTGK NGLYPNLSKS YANNKEKEVL VLWGVHHPPN

IGDQKALYHT ENAYVSVVSS HYSRKFTPEI AKRPKVRDQE GRINYYWTLL 250
EPGDTIIFEA NGNLIAPRYA FALSRGFGSG IINSNAPMDK CDAKCQTPQG 300
AINSSLPFQN VHPVTIGECP KYVRSAKLRM VTGLRNIPSI QSRGLFGAIA 350
GFIEGGWTGM VDGWYGYHHQ NEQGSGYAAD QKSTQNAING ITNKVNSVIE

KMNTQFTAVG KEFNKLERRM ENLNKKVDDG FIDIWTYNAE LLVLLENERT

LDFHDSNVKN LYEKVKSQLK NNAKEIGNGC FEFYHKCNDE CMESVKNGTY
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DYPKYSEESK LNREKIDGVK LESMGVYQIL AIYSTVASSL VLLVSLGAIS 550

FWMCSNGSLQ CRICI 565

SEQ ID NO: 2: nonnopasmepssiii H1 (A/California/07/2009)

MKAILVVLLYTFATANADTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDKH
NGKLCKLRGVAPLHLGKCNIAGWILGNPECESLSTASSWSYIVETPSSDNGTCYPGDFID
YEELREQLSSVSSFERFEIFPKTSSWPNHDSNKGVTAACPHAGAKSFYKNLIWLVKKGNS
YPKLSKSYINDKGKEVLVLWGIHHPSTSADQQSLYQNADAY VFVGSSRYSKKFKPEIAIR
PKVRDQEGRMNYYWTLVEPGDKITFEATGNLVVPRYAFAMERNAGSGIISDTPVHDCN
TTCQTPKGAINTSLPFQNIHPITIGKCPKY VKSTKLRLATGLRNIPSIQSRGLFGAIAGFIEG
GWTGMVDGWYGYHHOQNEQGSGYAADLKSTQNAIDEITNKVNSVIEKMNTQFTAVGK
EFNHLEKRIENLNKKVDDGFLDIWTYNAELLVLLENERTLDYHDSNVKNLYEKVRSQL
KNNAKEIGNGCFEFYHKCDNTCMESVKNGTYDYPKYSEEAKLNREEIDGVKLESTRIYQ
ILATYSTVASSLVLVVSLGAISFWMCSNGSLQCRICI

SEQ ID NO: 3: A/Texas/UR06-0526/2007 (HIN1)

MKVKLLVLLCTFTATYADTICIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDSH
NGKLCLLKGTAPLQLGNCSVAGWILGNPECELLISKESWSYIVETPNPENGTCYPGYFAD
YEELREQLSSVSSFERFEIFPKESSWPNHTVTGVSASCSHNGKSSFYRNLLWLTGKNGLY
PNLSKSYANNKEKEVLVLWGVHHPPNIGDQRALYHTENAYVSVVSSHYSRRFTPEIAKR
PKVRDQEGRINYYWTLLEPGDTIIFEANGNLIAPRFAFALSRGFGSGIITSNAPMGECDAK
CQTPQGAINSSLPFQNVHPVTIGECPKY VRSAKLRMVTGLRNIPSIQSRGLFGAIAGFIEG
GWTGMVDGWYGYHHQNEQGSGYAADQKSTONAINGITNKVNSVIEKMNTQFTAVGK
EFNKLERRMENLNKKVDDGFLDIWTYNAELLVLLENERTLDFHDSNVKNLYEKVKNQL
KNNAKEIGNGCFEFYHKCNDECMESVKNGTYDYPKYSEESKLNREKIDGVKLESMGVY
QILAIYSTVASSLVLLISLGAISFWMCSNGSLQCRICI

SEQ ID NO: 4: A/NewY ork/629/1995 (HIN1)

MKVKLLVLLCAFTATYADTICIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDSH
NGKLCRLKGTAPLQLGNCSVAGWILGNPECESLFSKESWSYIAETPNPENGTCYPGYFA
DYEELREQLSSVSSFERFEIFPKESSWPNHTVTKGVTASCSHNGKSSFYKNLLWLTEKNG
LYPNLSKSYVNNKEKEVLVLWGVHHPSNIGDQRAIYHTENAYVSVVSSHYSRRFTPEIA
KRPKVRDQEGRINYYWTLLEPGDTIIFEANGNLIAPWYAFALSRGFGSGIITSNASMSEC
DAKCQTPQGAINSSLPFQNVHPVTIGECPKY VRSTKLRMVTGLRNIPSIQSRGLFGAIAGF
IEGGWTGMIDGWYGYHHQNEQGSGYAADQKSTQNAIDGITNKVNSVIEKMNTQFTAV
GKEFNKLERRMENLNKKVDDGFLDIWTYNAELLVLLENERTLDFHDSNVKNLYEKVK
NQLKNNAKEIGNGCFEFYHKCNNECMESVKNGTYDYPKYSEESKLNREKIDGVKLESM
GVYQILAIYSTVASSLVLLVSLGAISFWMCSNGSLQCRICI

SEQ ID NO: 5: A/AA/Marton/1943 (HIN1)

MKARLLVLLCALAATDADTICIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDSH
NGKLCRLKGIAPLQLGKCNIAGWILGNPECESLLSERSWSYIVETPNSENGTCYPGDFID
YEELREQLSSVSSFERFEIFSKESSWPKHNTTRGVTAACSHAGKSSFYRNLLWLTEKDGS
YPNLNNSYVNKKGKEVLVLWGVHHPSNIKDQQTLYQKENAYVSVVSSNYNRRFTPEIA



74

ERPKVRGQAGRMNYYWTLLKPGDTIMFEANGNLIAPWYAFALSRGFGSGIITSNASMH
ECDTKCQTPQGAINSSLPFQNIHPVTIGECPKY VRSTKLRMVTGLRNIPSIQSRGLFGAIA
GFIEGGWTGMIDGWYGYHHQNEQGSGYAADQKSTQNAINGITNKVNSVIEKMNTQFT
AVGKEFNNLEKRMENLNKKVDDGFLDIWTYNAELLVLLENERTLDFHDSNVKNLYEK
VKNQLRNNAKEIGNGCFEFYHKCNNECMESVKNGTYDYPKYSEESKLNREKIDGVKLE
SMGVYQILAIYSTVASSLVLLVSLGAISFWMCSNGSLQCRICI

SEQ ID NO: 6: A/Adachi/2/57 (H2N2)

MAINIYLILLFTAVRGDQICIGYHANNSTEKVDTILERNVTVTHAKDILEKTHNGKL
CKLNGIPPLELGDCSIAGWLLGNPECDRLLSVPEWSYIMEKENPRNGLCYPGSFNDYEEL
KHLLSSVKHFEKVKILPKDRWTQHTTTGGSQACAVSGNPSFFRNMVWLTKKGSDYPVA
KGSYNNTSGEQMLIIWGVHHPIDETEQRTLYQNVGTYVSVGTSTLNKRSTPEIATRPKV
NGLGSRMEFSWTLLDMWDTINFESTGNLIAPEYGFKISKRGSSGIMKTEGTLENCETKCQ
TPLGAINTTLPFHNVHPLTIGECPKY VKSEKLVLATGLRNVPQIESRGLFGAIAGFIEGGW
QGMVDGWYGYHHSNDQGSGYAADKESTQKAFDGITNKVNSVIEKMNTQFEAVGKEF
GNLERRLENLNKKMEDGFLDVWTYNAELLVLMENERTLDFHDSNVKNLYDKVRMQL
RDNVKELGNGCFEFYHKCDDECMNSVKNGTYDYPKYEEESKLNRNEIKGVKLSSMGV
YQILAIYATVAGSLSLAIMMAGISFWMCSNGSLQCRICI

SEQ ID NO: 7: A/Singapore/1/57 (H2N2)

MAITYLILLFTAVRGDQICIGYHANNSTEKVDTILERNVTVTHAKDILEKTHNGKL
CKLNGIPPLELGDCSIAGWLLGNPECDRLLSVPEWSYIMEKENPRDGLCYPGSFNDYEEL
KHLLSSVKHFEKVKILPKDRWTQHTTTGGSRACAVSGNPSFFRNMVWLTEKGSNYPVA
KGSYNNTSGEQMLIIWGVHHPNDEKEQRTLYQNVGTYVSVGTSTLNKRSTPDIATRPKV
NGLGSRMEFSWTLLDMWDTINFESTGNLIAPEY GFKISKRGSSGIMKTEGTLENCETKCQ
TPLGAINTTLPFHNVHPLTIGECPKY VKSEKLVLATGLRNVPQIESRGLFGAIAGFIEGGW
QGMIDGWYGYHHSNDQGSGYAADKESTQKAFDGITNKVNSVIEKMNTQFEAVGKEFS
NLERRLENLNKKMEDGFLDVWTYNAELLVLMENERTLDFHDSNVKNLYDKVRMQLR
DNVKELGNGCFEFYHKCDDECMNSVKNGTYDYPKYEEESKLNRNEIKGVKLSSMGVY
QILAIYATVAGSLSLAIMMAGISFWMCSNGSLQCRICI

SEQ ID NO: 8: A/Viet Nam/1203/2004 (H5N1)

MEKIVLLFAIVSLVKSDQICIGYHANNSTEQVDTIMEKNVTVTHAQDILEKKHNG
KLCDLDGVKPLILRDCSVAGWLLGNPMCDEFINVPEWSYIVEKANPVNDLCYPGDEND
YEELKHLLSRINHFEKIQIIPKSSWSSHEASLGVSSACPYQGKSSFFRNVVWLIKKNSTYP
TIKRSYNNTNQEDLLVLWGIHHPNDAAEQTKLYQNPTTYISVGTSTLNQRLVPRIATRSK
VNGQSGRMEFFWTILKPNDAINFESNGNFIAPEYAYKIVKKGDSTIMKSELEYGNCNTK
CQTPMGAINSSMPFHNIHPLTIGECPKY VKSNRLVLATGLRNSPQRERRRKKRGLFGAIA
GFIEGGWQGMVDGWYGYHHSNEQGSGYAADKESTQKAIDGVTNKVNSIIDKMNTQFE
AVGREFNNLERRIENLNKKMEDGFLDVWTYNAELLVLMENERTLDFHDSNVKNLYDK
VRLQLRDNAKELGNGCFEFYHKCDNECMESVRNGTYDYPQYSEEARLKREEISGVKLE
SIGIYQILSIYSTVASSLALAIMVAGLSLWMCSNGSLQCRICI

>BEJIOK VH CR9114 (SEQ ID NO: 9)
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QVQLVQSGAEVKKPGSSVKVSCKSSGGTSNNYAISWVRQAPGQGLDWMGGISPI
FGSTAYAQKFQGRVTISADIFSNTAYMELNSLTSEDTAVYFCARHGNYYYYSGMDVWG
QGTTVTVSS

>BEJIOK VL CR9114 (SEQ ID NO: 10)

SYVLTQPPAVSGTPGQRVTISCSGSDSNIGRRSVNWYQQFPGTAPKLLIYSNDQRP
SVVPDRFSGSKSGTSASLAISGLQSEDEAEYYCAAWDDSLKGAVFGGGTQLTVL

>BEJIOK VH CR6261 (SEQ ID NO: 11)

EVQLVESGAEVKKPGSSVKVSCKASGGPFRSYAISWVRQ
APGQGPEWMGGIIPIFGTTKYAPKFQGRVTITADDFAGTVYME
LSSLRSEDTAMYYCAKHMGYQVRETMDVWGKGTTVTVSS

>BEJIOK VL CR6261 (SEQ ID NO: 12)

QSVLTQPPSVSAAPGQKVTISCSGSSSNIGNDYVSWYQQL
PGTAPKLLIYDNNKRPSGIPDRFSGSKSGTSATLGITGLQTGDE
ANYYCATWDRRPTAYVVFGGGTKLTVLG

SEQ ID NO: 13: SD15016

EVQLVESGGGLVQAGGSLRLSCVASGMFFGIAAMGWYRQAPGKQRELVANITS
DFSTNYADSVKDRFTISRDNAENTVYLQMNSLKPEDTAVYYCAADSLGTGWRHYYYW
GQGTQVTVSSAAAWSHPQFEKGAAWSHPQFEKGAAWSHPQFEK

SEQ ID NO: 14: SD15004

EVQLVESGGGLVQPGGSLRLSCAVSISIFDIYAMDWYRQAPGKQRDLVATSFRD
GSTNYADSVKGRFTISRDNAKNTLYLQMNSLKPEDTAVYLCHVSLYRDPLGVAGGMG
VYWGKGALVTVSSAAAWSHPQFEKGAAWSHPQFEKGAAWSHPQFEK

SEQ ID NO: 15 - remarrmotuaun CAA24269.1 (Bupyc rpunma A (A/Aichi/2/1968
(H3N2))) (He BKIOYAOLTUI CUTHAIBHYIO MTOCJIEA0BATEIbHOCTD)

QDLPGNDNST ATLCLGHHAV PNGTLVKTIT DDQIEVTNAT ELVQSSSTGK 50
ICNNPHRILD GIDCTLIDAL LGDPHCDVFQ NETWDLFVER SKAFSNCYPY 100
DVPDYASLRS LVASSGTLEF ITEGFTWTGV TQNGGSNACK RGPGSGFFSR 150
LNWLTKSGST YPVLNVTMPN NDNFDKLYIW GIHHPSTNQE QTSLYVQASG 200
RVTVSTRRSQ QTHPNIGSR PWVRGLSSRI SIYWTIVKPG DVLVINSNGN 250
LIAPRGYFKM RTGKSSIMRS DAPIDTCISE CITPNGSIPN DKPFQNVNKI 300

TYGACPKYVK QNTLKLATGM RNVPEKQTRG LFGAIAGFIE NGWEGMIDGW
350 YGFRHQNSEG TGQAADLKST QAAIDQINGK LNRVIEKTNE KFHQIEKEFES 400
EVEGRIQDLE KYVEDTKIDL WSYNAELLVA LENQHTIDLT DSEMNKLFEK 450
TRRQLRENAE EMGNGCFKIY HKCDNACIES IRNGTYDHDV YRDEALNNRF 500
QIKGVELKSG YKDWILWISF AISCFLLCVV LLGFIMWACQ RGNIRCNICI 550

SEQ ID NO 16: UFV5367

DTICIGYHANNSTDTVDTVLEKNVTVTHSVNLLENGGGGKYVCSAKLRMVTGL
RNKPSKQSQGLFGAIAGFTEGGWTGMVDGWYGYHHQNEQGSGYAADQKSTQNAINGI
TNKVNSVIEKMNTQYTAIGCEYNKSERCMKOQIEDKIEEIESKIWCYNAELLVLLENERTL
DFHDSNVKNLYEKVKSQLKNNAKEIGNGCFEFYHKCNDECMESVKNGTYDYPKYSEES
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KLNREKIDGVKLESMGVYQI

SEQ ID NO 17: UFV5369

DTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDGGGGKYVCSTKLRLATGL
RNKPSKQSQGLFGAIAGFTEGGWTGMVDGWYGYHHQNEQGSGYAADLKSTQNAIDEI
TNKVNSVIEKMNTQYTAIGCEYNKSERCMKQIEDKIEEIESKIWCYNAELLVLLENERTL
DYHDSNVKNLYEKVRSQLKNNAKEIGNGCFEFYHKCDNTCMESVKNGTYDYPKYSEE
AKLNREEIDGVKLESTRIYQI

SEQ ID NO 135: UFV150553

DTICIGYHANNSTDTVDTVLEKNVTVTHSVNLLENGGGGKYVCSAKLRMVTGL
RNKPSKQSQGLFGAIAGFTEGGWTGMVDGWYGYHHQNEQGSGYAADQKSTQNAINGI
TNKVNSVIEKMNTQRTAIGCEFNKSEQCMKQIEDKIEEIESKIWCYNAELLVLLENQRTL
DFHDSNVKNLYEKVKSQLKNNAKEIGNGCFEFYHKCNDECMESVKNGTYDYPKYSEES
KLNREKIDGVKLESMGVYQI

SEQ ID NO 30: UFV150558

DTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDGGGGKYVCSTKLRLATGL
RNKPSKQSQGLFGAIAGFTEGGWTGMVDGWYGYHHQNEQGSGYAADLKSTQNAIDEI
TNKVNSVIEKMNTQPTAIGCEYNKSEQCMKQIEDKIEEIESKIWCYNAELLVLLENQRTL
DYHDANVKNLYEKVRSQLKNNAKEIGNGCFEFYHKCDNTCMESVKNGTYDYPKYSEE
AKLNREEIDGVKLESTRIYQI

SEQ ID NO 31: UFV150559

DTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDGGGGKYVCSTKLRLATGL
RNKPSKQSQGLFGAIAGFTEGGWTGMVDGWYGYHHQNEQGSGYAADLKSTQNAIDEI
TNKVNSVIEKMNTQRTAIGCEFNKSEQCMKQIEDKIEEIESKIWCYNAELLVLLENQRTL
DYHDSNVKNLYEKVRSQLKNNAKEIGNGCFEFYHKCDNTCMESVKNGTYDYPKYSEE
AKLNREEIDGVKLESTRIYQI

SEQ ID NO 32: UFV150565

DTICIGYHANNSTDTVDTVLEKNVTVTHSVNLLENGGGGKYVCSAKLRMVTGL
RNKPSKQSQGLFGAIAGFTEGGWTGMVDGWYGYHHQNEQGSGYAADQKSTQNAINGI
TNKVNSVIEKMNTQYTAIGCEYNKSERCMKQIEDKIEEIESKIWCYNAELLVLLENERTL
DFHDSNVKNLYEKVKSQLKNNAKEIGNGCFEFYHKCNDECMESVKNGTYDYPKYSEES
KLNREKIDGVKLESMGVYQILAIY

SEQ ID NO 33: UFV150566

DTICIGYHANNSTDTVDTVLEKNVTVTHSVNLLENGGGGKYVCSAKLRMVTGL
RNKPSKQSQGLFGAIAGFTEGGWTGMVDGWYGYHHQNEQGSGYAADQKSTQNAINGI
TNKVNSVIEKMNTQYTAIGCEYNKSERCMKOQIEDKIEEIESKIWCYNAELLVLLENERTL
DFHDSNVKNLYEKVKSQLKNNAKEIGNGCFEFYHKCNDECMESVKNGTYDYPKYSEES
KLNREKIDGVKLESMGVYQILA

SEQ ID NO 34: UFV150567

DTICIGYHANNSTDTVDTVLEKNVTVTHSVNLLENGGGGKYVCSAKLRMVTGL
RNKPSKQSQGLFGAIAGFTEGGWTGMVDGWYGYHHQNEQGSGYAADQKSTQNAINGI
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TNKVNSVIEKMNTQYTAIGCEYNKSERCMKOQIEDKIEEIESKIWCYNAELLVLLENERTL
DFHDSNVKNLYEKVKSQLKNNAKEIGNGCFEFYHKCNDECMESVKNGTYDYPKYSEES
KLNREKIDGVKLESMGVY

SEQ ID NO 35: UFV150568

DTICIGYHANNSTDTVDTVLEKNVTVTHSVNLLENGGGGKYVCSAKLRMVTGL
RNKPSKQSQGLFGAIAGFTEGGWTGMVDGWYGYHHQNEQGSGYAADQKSTQNAINGI
TNKVNSVIEKMNTQYTAIGCEYNKSERCMKQIEDKIEEIESKIWCYNAELLVLLENERTL
DFHDSNVKNLYEKVKSQLKNNAKEIGNGCFEFYHKCNDECMESVKNGTYDYPKYSEES
KLNREKIDGVKLESMG

SEQ ID NO 36: UFV150569

DTICIGYHANNSTDTVDTVLEKNVTVTHSVNLLENGGGGKYVCSAKLRMVTGL
RNKPSKQSQGLFGAIAGFTEGGWTGMVDGWYGYHHQNEQGSGYAADQKSTQNAINGI
TNKVNSVIEKMNTQYTAIGCEYNKSERCMKOQIEDKIEEIESKIWCYNAELLVLLENERTL
DFHDSNVKNLYEKVKSQLKNNAKEIGNGCFEFYHKCNDECMESVKNGTYDYPKYSEES
KLNREKIDGVKLES

SEQ ID NO 37: UFV150570

DTICIGYHANNSTDTVDTVLEKNVTVTHSVNLLENGGGGKYVCSAKLRMVTGL
RNKPSKQSQGLFGAIAGFTEGGWTGMVDGWYGYHHQNEQGSGYAADQKSTQNAINGI
TNKVNSVIEKMNTQYTAIGCEYNKSERCMKOQIEDKIEEIESKIWCYNAELLVLLENERTL
DFHDSNVKNLYEKVKSQLKNNAKEIGNGCFEFYHKCNDECMESVKNGTYDYPKYSEES
KLNREKIDGVKL

SEQ ID NO 38: UFV150571

DTICIGYHANNSTDTVDTVLEKNVTVTHSVNLLENGGGGKYVCSAKLRMVTGL
RNKPSKQSQGLFGAIAGFTEGGWTGMVDGWYGYHHQNEQGSGYAADQKSTQNAINGI
TNKVNSVIEKMNTQYTAIGCEYNKSERCMKQIEDKIEEIESKIWCYNAELLVLLENERTL
DFHDSNVKNLYEKVKSQLKNNAKEIGNGCFEFYHKCNDECMESVKNGTYDYPKYSEES
KLNREKIDGV

SEQ ID NO 39: UFV150572

DTICIGYHANNSTDTVDTVLEKNVTVTHSVNLLENGGGGKYVCSAKLRMVTGL
RNKPSKQSQGLFGAIAGFTEGGWTGMVDGWYGYHHQNEQGSGYAADQKSTQNAINGI
TNKVNSVIEKMNTQYTAIGCEYNKSERCMKQIEDKIEEIESKIWCYNAELLVLLENERTL
DFHDSNVKNLYEKVKSQLKNNAKEIGNGCFEFYHKCNDECMESVKNGTYDYPKYSEES
KLNREKID

SEQ ID NO 40: UFV150573

DTICIGYHANNSTDTVDTVLEKNVTVTHSVNLLENGGGGKYVCSAKLRMVTGL
RNKPSKQSQGLFGAIAGFTEGGWTGMVDGWYGYHHQNEQGSGYAADQKSTQNAINGI
TNKVNSVIEKMNTQYTAIGCEYNKSERCMKOQIEDKIEEIESKIWCYNAELLVLLENERTL
DFHDSNVKNLYEKVKSQLKNNAKEIGNGCFEFYHKCNDECMESVKNGTYDYPKYSEES
KLNREK

SEQ ID NO 41: UFV150574
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DTICIGYHANNSTDTVDTVLEKNVTVTHSVNLLENGGGGKYVCSAKLRMVTGL
RNKPSKQSQGLFGAIAGFTEGGWTGMVDGWYGYHHQNEQGSGYAADQKSTQNAINGI
TNKVNSVIEKMNTQYTAIGCEYNKSERCMKOQIEDKIEEIESKIWCYNAELLVLLENERTL
DFHDSNVKNLYEKVKSQLKNNAKEIGNGCFEFYHKCNDECMESVKNGTYDYPKYSEES
KLNR

SEQ ID NO 42: UFV150575

DTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDGGGGKYVCSTKLRLATGL
RNKPSKQSQGLFGAIAGFTEGGWTGMVDGWYGYHHQNEQGSGYAADLKSTQNAIDEI
TNKVNSVIEKMNTQYTAIGCEYNKSERCMKQIEDKIEEIESKIWCYNAELLVLLENERTL
DYHDSNVKNLYEKVRSQLKNNAKEIGNGCFEFYHKCDNTCMESVKNGTYDYPKYSEE
AKLNREEIDGVKLESTRIYQILATY

SEQ ID NO 43: UFV150576

DTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDGGGGKYVCSTKLRLATGL
RNKPSKQSQGLFGAIAGFTEGGWTGMVDGWYGYHHQNEQGSGYAADLKSTQNAIDEI
TNKVNSVIEKMNTQYTAIGCEYNKSERCMKOQIEDKIEEIESKIWCYNAELLVLLENERTL
DYHDSNVKNLYEKVRSQLKNNAKEIGNGCFEFYHKCDNTCMESVKNGTYDYPKYSEE
AKLNREEIDGVKLESTRIYQILA

SEQ ID NO 44: UFV150577

DTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDGGGGKYVCSTKLRLATGL
RNKPSKQSQGLFGAIAGFTEGGWTGMVDGWYGYHHQNEQGSGYAADLKSTQNAIDEI
TNKVNSVIEKMNTQYTAIGCEYNKSERCMKOQIEDKIEEIESKIWCYNAELLVLLENERTL
DYHDSNVKNLYEKVRSQLKNNAKEIGNGCFEFYHKCDNTCMESVKNGTYDYPKYSEE
AKLNREEIDGVKLESTRIY

SEQ ID NO 45: UFV150578

DTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDGGGGKYVCSTKLRLATGL
RNKPSKQSQGLFGAIAGFTEGGWTGMVDGWYGYHHQNEQGSGYAADLKSTQNAIDEI
TNKVNSVIEKMNTQYTAIGCEYNKSERCMKOQIEDKIEEIESKIWCYNAELLVLLENERTL
DYHDSNVKNLYEKVRSQLKNNAKEIGNGCFEFYHKCDNTCMESVKNGTYDYPKYSEE
AKLNREEIDGVKLESTR

SEQ ID NO 46: UFV150579

DTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDGGGGKYVCSTKLRLATGL
RNKPSKQSQGLFGAIAGFTEGGWTGMVDGWYGYHHQNEQGSGYAADLKSTQNAIDEI
TNKVNSVIEKMNTQYTAIGCEYNKSERCMKQIEDKIEEIESKIWCYNAELLVLLENERTL
DYHDSNVKNLYEKVRSQLKNNAKEIGNGCFEFYHKCDNTCMESVKNGTYDYPKYSEE
AKLNREEIDGVKLES

SEQ ID NO 47: UFV150580

DTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDGGGGKYVCSTKLRLATGL
RNKPSKQSQGLFGAIAGFTEGGWTGMVDGWYGYHHQNEQGSGYAADLKSTQNAIDEI
TNKVNSVIEKMNTQYTAIGCEYNKSERCMKOQIEDKIEEIESKIWCYNAELLVLLENERTL
DYHDSNVKNLYEKVRSQLKNNAKEIGNGCFEFYHKCDNTCMESVKNGTYDYPKYSEE
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AKLNREEIDGVKL

SEQ ID NO 48: UFV150581

DTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDGGGGKYVCSTKLRLATGL
RNKPSKQSQGLFGAIAGFTEGGWTGMVDGWYGYHHQNEQGSGYAADLKSTQNAIDEI
TNKVNSVIEKMNTQYTAIGCEYNKSERCMKQIEDKIEEIESKIWCYNAELLVLLENERTL
DYHDSNVKNLYEKVRSQLKNNAKEIGNGCFEFYHKCDNTCMESVKNGTYDYPKYSEE
AKLNREEIDGV

SEQ ID NO 49: UFV150582

DTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDGGGGKYVCSTKLRLATGL
RNKPSKQSQGLFGAIAGFTEGGWTGMVDGWYGYHHQNEQGSGYAADLKSTQNAIDEI
TNKVNSVIEKMNTQYTAIGCEYNKSERCMKQIEDKIEEIESKIWCYNAELLVLLENERTL
DYHDSNVKNLYEKVRSQLKNNAKEIGNGCFEFYHKCDNTCMESVKNGTYDYPKYSEE
AKLNREEID

SEQ ID NO 50: UFV150583

DTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDGGGGKYVCSTKLRLATGL
RNKPSKQSQGLFGAIAGFTEGGWTGMVDGWYGYHHQNEQGSGYAADLKSTQNAIDEI
TNKVNSVIEKMNTQYTAIGCEYNKSERCMKOQIEDKIEEIESKIWCYNAELLVLLENERTL
DYHDSNVKNLYEKVRSQLKNNAKEIGNGCFEFYHKCDNTCMESVKNGTYDYPKYSEE
AKLNREE

SEQ ID NO 51: UFV150584

DTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDGGGGKYVCSTKLRLATGL
RNKPSKQSQGLFGAIAGFTEGGWTGMVDGWYGYHHQNEQGSGYAADLKSTQNAIDEI
TNKVNSVIEKMNTQYTAIGCEYNKSERCMKOQIEDKIEEIESKIWCYNAELLVLLENERTL
DYHDSNVKNLYEKVRSQLKNNAKEIGNGCFEFYHKCDNTCMESVKNGTYDYPKYSEE
AKLNR

SEQ ID NO 52: UFV150849

DTICIGYHANNSTDTVDTVLEKNVTVTHSVNLLENGGGGKYVCSAKLRMVTGL
RNKPSKQSQGLFGAIAGFTEGGWTGMVDGWYGYHHQNEQGSGYAADQKSTQNAINGI
TNKVNSVIEKMNTQRTAIGCEYNKSERCMKQIEDKIEEIESKIWCYNAELLVLLENQRTL
EFHDSNVKNLYEKVKSQLKNNAKEIGNGCFEFYHKCNDECMESVKNGTYDYPKYSEES
KLNREKIDGVKLESMGVYQI

SEQ ID NO 53: UFV150850

DTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDGGGGKYVCSTKLRLATGL
RNKPSKQSQGLFGAIAGFTEGGWTGMVDGWYGYHHQNEQGSGYAADLKSTQNAIDEI
TNKVNSVIEKMNTQRTAIGCEYNKSERCMKQIEDKIEEIESKIWCYNAELLVLLENQRTL
EYHDSNVKNLYEKVRSQLKNNAKEIGNGCFEFYHKCDNTCMESVKNGTYDYPKYSEE
AKLNREEIDGVKLESTRIYQI

SEQ ID NO 54: UFV150552

DTICIGYHANNSTDTVDTVLEKNVTVTHSVNLLENGGGGKYVCSAKLRMVTGL
RNKPSKQSQGLFGAIAGFTEGGWTGMVDGWYGYHHQNEQGSGYAADQKSTQNAINGI
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TNKVNSVIEKMNTQPTAIGCEYNKSEQCMKQIEDKIEEIESKIWCYNAELLVLLENQRTL
DFHDANVKNLYEKVKSQLKNNAKEIGNGCFEFYHKCNDECMESVKNGTYDYPKYSEE
SKLNREKIDGVKLESMGVYQI

SEQ ID NO 55: UFV160088

DTICIGYHANNSTDTVDTVLEKNVTVTHSVNLLENGGGGKYVCSAKLRMVTGL
RNKPSKQSRGLFGAIAGFIEGGWTGMVDGWYGYHHQNEQGSGYAADQKSTQNAINGI
TNKVNSVIEKMNTQRTAICKEYPKSEQRMECLEKKVDDIEKKIWCYNAELLVLLENQRT
LEFHDINVKNLYEKVKSQLKNNAKEIGNGCFEFYHKCNDECMESVKNGTYDYPKYSEE
SKLNREKIDGVKLESMGVYQI

SEQ ID NO 56: UFV160090

DTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDGGGGKYVCSTKLRLATGL
RNKPSKQSQGLFGAIAGFTEGGWTGMVDGWYGYHHQNEQGSGYAADLKSTQNAIDEI
TNKVNSVIEKMNTQRTAIGCEYNKSERCIEALEKKVDDIEKKIWCYNAELLVLLENQRT
LEYHDSNVKNLYEKVRSQLKNNAKEIGNGCFEFYHKCDNTCMESVKNGTYDYPKYSEE
AKLNREEIDGVKLESTRIYQI

SEQ ID NO 57: UFV160093

DTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDGGGGKYVCSTKLRLATGL
RNKPSKQSQGLFGAIAGFTEGGWTGMVDGWYGYHHQNEQGSGYAADLKSTQNAIDEI
TNKVNSVIEKMNTQRTAIGKECNKSERCIEALEKKVDDIEKKIWCYNAELLVLLENQRT
LEYHDSNVKNLYEKVRSQLKNNAKEIGNGCFEFYHKCDNTCMESVKNGTYDYPKYSEE
AKLNREEIDGVKLESTRIYQI

SEQ ID NO 58: UFV160097

DTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDGGGGKYVCSTKLRLATGL
RNKPSKQSQGLFGAIAGFTEGGWTGMVDGWYGYHHQNEQGSGYAADLKSTQNAIDEI
TNKVNSVIEKMNTQRTAIGCEYNKSERCMKQIEDKIEEIESKIWCYNAELLVLLENQRTL
EYHDSNVKNLYEKVRSQLKNNAKEIGNGCFEFYHKCDNTCMESVKNGTYDYPKYSEE
AKLNREEIDGVKLESTRIYQI

SEQ ID NO 59: UFV160301

DTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDGGGGKYVCSTKLRLATGL
RNKPSKQRRRKKGLFGAIAGFTEGGWTGMVDGWYGYHHQNEQGSGYAADLKSTQNA
IDEITNKVNSVIEKMNTQRTAIGCEYNKSERCMKQIEDKIEEIESKIWCYNAELLVLLENQ
RTLEYHDSNVKNLYEKVRSQLKNNAKEIGNGCFEFYHKCDNTCMESVKNGTYDYPKY
SEEAKLNREEIDGVKLESTRIYQI

SEQ ID NO 60: UFV160302

DTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDGGGGKYVCSTKLRLATGL
RNKPSKQSRGLFGAIAGFTEGGWTGMVDGWYGYHHQNEQGSGYAADLKSTQNAIDEI
TNKVNSVIEKMNTQRTAIGCEYNKSERCMKQIEDKIEEIESKIWCYNAELLVLLENQRTL
EYHDSNVKNLYEKVRSQLKNNAKEIGNGCFEFYHKCDNTCMESVKNGTYDYPKYSEE
AKLNREEIDGVKLESTRIYQI

SEQ ID NO 61: UFV160303
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DTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDGGGGKYVCSTKLRLATGL
RNKPSKQSRGLFGATAGFTEGGWTGMVDGWYGYHHOQNEQGSGYAADLKSTQNAIDEI
TNKVNSVIEKMNTQRTAIGCEYNKSERCMKQIEDKIEEIESKIWCYNAELLVLLENQRTL
DYHDSNVKNLYEKVRSQLKNNAKEIGNGCFEFYHKCDNTCMESVKNGTYDYPKYSEE
AKLNREEIDGVKLESTRIYQI

SEQ ID NO 62: UFV160304

DTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDGGGGKYVCSTKLRLATGL
RNKPSKQSRGLFGAIAGFTEGGWTGMVDGWYGYHHQNEQGSGYAADLKSTQNAIDEI
TNKVNSVIEKMNTQYTAIGCEYNKSERCMKQIEDKIEEIESKIWCYNAELLVLLENQRTL
EYHDSNVKNLYEKVRSQLKNNAKEIGNGCFEFYHKCDNTCMESVKNGTYDYPKYSEE
AKLNREEIDGVKLESTRIYQI

SEQ ID NO: 63: UFV160360

DTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDGGGGKYVCSTKLRLATGL
RNKPSKQSQGLFGAIAGFTEGGWTGMVDGWYGYHHQNEQGSGYAADLKSTQNAIDEI
TNKVNSVIEKMNTQPTAIGCEYNKSEQCMKQIEDKIEEIESKIWCYNAELLVLLENQRTL
DYHDANVKNLYEKVRSQLKNNAKEIGNGCFEFYHKCDNTCMESVKNGTYDYPKYSEE
AKLNREEIDGVKLESTRIYQI

SEQ ID NO 64: UFV160361

DTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDKY VCSTKLRLATGLRNKPS
KQSQGLFGAIAGFTEGGWTGMVDGWYGYHHQNEQGSGYAADLKSTQNAIDEITNKVN
SVIEKMNTQPTAIGCEYNKSEQCMKQIEDKIEEIESKIWCYNAELLVLLENQRTLDYHDA
NVKNLYEKVRSQLKNNAKEIGNGCFEFYHKCDNTCMESVKNGTYDYPKYSEEAKLNR
EEIDGVKLESTRIYQI

SEQ ID NO 65: UFV160362

DTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDKKYVCSTKLRLATGLRNKP
SKQSQGLFGAIAGFTEGGWTGMVDGWYGYHHQNEQGSGYAADLKSTQNAIDEITNKV
NSVIEKMNTQPTAIGCEYNKSEQCMKQIEDKIEEIESKIWCYNAELLVLLENQRTLDYHD
ANVKNLYEKVRSQLKNNAKEIGNGCFEFYHKCDNTCMESVKNGTYDYPKYSEEAKLN
REEIDGVKLESTRIYQI

SEQ ID NO 66: UFV160363

DTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDKHKYVCSTKLRLATGLRN
KPSKQSQGLFGAIAGFTEGGWTGMVDGWYGYHHQNEQGSGYAADLKSTQNAIDEITN
KVNSVIEKMNTQPTAIGCEYNKSEQCMKQIEDKIEEIESKIWCYNAELLVLLENQRTLDY
HDANVKNLYEKVRSQLKNNAKEIGNGCFEFYHKCDNTCMESVKNGTYDYPKYSEEAK
LNREEIDGVKLESTRIYQI

SEQ ID NO 67: UFV160364

DTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDKHNKYVCSTKLRLATGLR
NKPSKQSQGLFGAIAGFTEGGWTGMVDGWYGYHHQNEQGSGYAADLKSTOQNAIDEIT
NKVNSVIEKMNTQPTAIGCEYNKSEQCMKQIEDKIEEIESKIWCYNAELLVLLENQRTLD
YHDANVKNLYEKVRSQLKNNAKEIGNGCFEFYHKCDNTCMESVKNGTYDYPKYSEEA
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KLNREEIDGVKLESTRIYQI

SEQ ID NO 68: UFV160365

DTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDKHNGKYVCSTKLRLATGL
RNKPSKQSQGLFGAIAGFTEGGWTGMVDGWYGYHHQNEQGSGYAADLKSTQNAIDEI
TNKVNSVIEKMNTQPTAIGCEYNKSEQCMKQIEDKIEEIESKIWCYNAELLVLLENQRTL
DYHDANVKNLYEKVRSQLKNNAKEIGNGCFEFYHKCDNTCMESVKNGTYDYPKYSEE
AKLNREEIDGVKLESTRIYQI

SEQ ID NO 69: UFV160366

DTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDKHNGKKYVCSTKLRLATG
LRNKPSKQSQGLFGAIAGFTEGGWTGMVDGWYGYHHQNEQGSGYAADLKSTQNAIDE
ITNKVNSVIEKMNTQPTAIGCEYNKSEQCMKQIEDKIEEIESKIWCYNAELLVLLENQRT
LDYHDANVKNLYEKVRSQLKNNAKEIGNGCFEFYHKCDNTCMESVKNGTYDYPKYSE
EAKLNREEIDGVKLESTRIYQI

SEQ ID NO 70: UFV160367

DTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDKHNGKLKY VCSTKLRLAT
GLRNKPSKQSQGLFGAIAGFTEGGWTGMVDGWYGYHHQNEQGSGYAADLKSTQNAID
EITNKVNSVIEKMNTQPTAIGCEYNKSEQCMKQIEDKIEEIESKIWCYNAELLVLLENQR
TLDYHDANVKNLYEKVRSQLKNNAKEIGNGCFEFYHKCDNTCMESVKNGTYDYPKYS
EEAKLNREEIDGVKLESTRIYQI

SEQ ID NO 71: UFV160368

DTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDKHNGKLGKYVCSTKLRLA
TGLRNKPSKQSQGLFGAIAGFTEGGWTGMVDGWYGYHHQNEQGSGYAADLKSTQNAI
DEITNKVNSVIEKMNTQPTAIGCEYNKSEQCMKQIEDKIEEIESKIWCYNAELLVLLENQ
RTLDYHDANVKNLYEKVRSQLKNNAKEIGNGCFEFYHKCDNTCMESVKNGTYDYPKY
SEEAKLNREEIDGVKLESTRIYQI

SEQ ID NO 72: UFV160369

DTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDKHNGKLGPKY VCSTKLRL
ATGLRNKPSKQSQGLFGAIAGFTEGGWTGMVDGWYGYHHQNEQGSGYAADLKSTQN
AIDEITNKVNSVIEKMNTQPTAIGCEYNKSEQCMKQIEDKIEEIESKIWCYNAELLVLLEN
QRTLDYHDANVKNLYEKVRSQLKNNAKEIGNGCFEFYHKCDNTCMESVKNGTYDYPK
YSEEAKLNREEIDGVKLESTRIY QI

SEQ ID NO: 73: UFV160370

DTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDKHGPKYVCSTKLRLATGLR
NKPSKQSQGLFGAIAGFTEGGWTGMVDGWYGYHHQNEQGSGYAADLKSTQNAIDEIT
NKVNSVIEKMNTQPTAIGCEYNKSEQCMKQIEDKIEEIESKIWCYNAELLVLLENQRTLD
YHDANVKNLYEKVRSQLKNNAKEIGNGCFEFYHKCDNTCMESVKNGTYDYPKYSEEA
KLNREEIDGVKLESTRIYQI

SEQ ID NO 74: UFV160371

DTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDGEGPKYVCSTKLRLATGLR
NKPSKQSQGLFGAIAGFTEGGWTGMVDGWYGYHHQNEQGSGYAADLKSTQNAIDEIT
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NKVNSVIEKMNTQPTAIGCEYNKSEQCMKQIEDKIEEIESKIWCYNAELLVLLENQRTLD
YHDANVKNLYEKVRSQLKNNAKEIGNGCFEFYHKCDNTCMESVKNGTYDYPKYSEEA
KLNREEIDGVKLESTRIYQI

SEQ ID NO 75: UFV160372

DTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDVCSTKLRLATGLRNKPSKQ
SQGLFGAIAGFTEGGWTGMVDGWYGYHHQNEQGSGYAADLKSTQNAIDEITNKVNSVI
EKMNTQPTAIGCEYNKSEQCMKQIEDKIEEIESKIWCYNAELLVLLENQRTLDYHDANV
KNLYEKVRSQLKNNAKEIGNGCFEFYHKCDNTCMESVKNGTYDYPKYSEEAKLNREEI
DGVKLESTRIYQI

SEQ ID NO 76: UFV160373

DTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDKVCSTKLRLATGLRNKPSK
QSQGLFGAIAGFTEGGWTGMVDGWYGYHHQNEQGSGYAADLKSTQNAIDEITNKVNS
VIEKMNTQPTAIGCEYNKSEQCMKQIEDKIEEIESKIWCYNAELLVLLENQRTLDYHDAN
VKNLYEKVRSQLKNNAKEIGNGCFEFYHKCDNTCMESVKNGTYDYPKYSEEAKLNREE
IDGVKLESTRIYQI

SEQ ID NO 77: UFV160374

DTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDKHVCSTKLRLATGLRNKPS
KQSQGLFGAIAGFTEGGWTGMVDGWYGYHHQNEQGSGYAADLKSTQNAIDEITNKVN
SVIEKMNTQPTAIGCEYNKSEQCMKQIEDKIEEIESKIWCYNAELLVLLENQRTLDYHDA
NVKNLYEKVRSQLKNNAKEIGNGCFEFYHKCDNTCMESVKNGTYDYPKYSEEAKLNR
EEIDGVKLESTRIYQI

SEQ ID NO 78: UFV160375

DTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDKHNVCSTKLRLATGLRNKP
SKQSQGLFGAIAGFTEGGWTGMVDGWYGYHHQNEQGSGYAADLKSTQNAIDEITNKV
NSVIEKMNTQPTAIGCEYNKSEQCMKQIEDKIEEIESKIWCYNAELLVLLENQRTLDYHD
ANVKNLYEKVRSQLKNNAKEIGNGCFEFYHKCDNTCMESVKNGTYDYPKYSEEAKLN
REEIDGVKLESTRIYQI

SEQ ID NO 79: UFV160376

DTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDKHNGVCSTKLRLATGLRN
KPSKQSQGLFGAIAGFTEGGWTGMVDGWYGYHHQNEQGSGYAADLKSTQNAIDEITN
KVNSVIEKMNTQPTAIGCEYNKSEQCMKQIEDKIEEIESKIWCYNAELLVLLENQRTLDY
HDANVKNLYEKVRSQLKNNAKEIGNGCFEFYHKCDNTCMESVKNGTYDYPKYSEEAK
LNREEIDGVKLESTRIYQI

SEQ ID NO 80: UFV160377

DTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDKHNGKVCSTKLRLATGLR
NKPSKQSQGLFGAIAGFTEGGWTGMVDGWYGYHHQNEQGSGYAADLKSTQNAIDEIT
NKVNSVIEKMNTQPTAIGCEYNKSEQCMKQIEDKIEEIESKIWCYNAELLVLLENQRTLD
YHDANVKNLYEKVRSQLKNNAKEIGNGCFEFYHKCDNTCMESVKNGTYDYPKYSEEA
KLNREEIDGVKLESTRIYQI

SEQ ID NO 81: UFV160378
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DTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDKHNGKLVCSTKLRLATGLR
NKPSKQSQGLFGAIAGFTEGGWTGMVDGWYGYHHQNEQGSGYAADLKSTOQNAIDEIT
NKVNSVIEKMNTQPTAIGCEYNKSEQCMKQIEDKIEEIESKIWCYNAELLVLLENQRTLD
YHDANVKNLYEKVRSQLKNNAKEIGNGCFEFYHKCDNTCMESVKNGTYDYPKYSEEA
KLNREEIDGVKLESTRIYQI

SEQ ID NO 82: UFV160379

DTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDKHNGKLGVCSTKLRLATGL
RNKPSKQSQGLFGAIAGFTEGGWTGMVDGWYGYHHQNEQGSGYAADLKSTQNAIDEI
TNKVNSVIEKMNTQPTAIGCEYNKSEQCMKQIEDKIEEIESKIWCYNAELLVLLENQRTL
DYHDANVKNLYEKVRSQLKNNAKEIGNGCFEFYHKCDNTCMESVKNGTYDYPKYSEE
AKLNREEIDGVKLESTRIYQI

SEQ ID NO 83: UFV160380

DTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDAGSGKYVCSTKLRLATGLR
NKPSKQSQGLFGAIAGFTEGGWTGMVDGWYGYHHQNEQGSGYAADLKSTQNAIDEIT
NKVNSVIEKMNTQPTAIGCEYNKSEQCMKQIEDKIEEIESKIWCYNAELLVLLENQRTLD
YHDANVKNLYEKVRSQLKNNAKEIGNGCFEFYHKCDNTCMESVKNGTYDYPKYSEEA
KLNREEIDGVKLESTRIYQI

SEQ ID NO 84: UFV160381

DTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDAGSKY VCSTKLRLATGLRN
KPSKQSQGLFGAIAGFTEGGWTGMVDGWYGYHHQNEQGSGYAADLKSTQNAIDEITN
KVNSVIEKMNTQPTAIGCEYNKSEQCMKQIEDKIEEIESKIWCYNAELLVLLENQRTLDY
HDANVKNLYEKVRSQLKNNAKEIGNGCFEFYHKCDNTCMESVKNGTYDYPKYSEEAK
LNREEIDGVKLESTRIYQI

SEQ ID NO 85: UFV160382

DTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDAGSGIKYVCSTKLRLATGL
RNKPSKQSQGLFGAIAGFTEGGWTGMVDGWYGYHHQNEQGSGYAADLKSTQNAIDEI
TNKVNSVIEKMNTQPTAIGCEYNKSEQCMKQIEDKIEEIESKIWCYNAELLVLLENQRTL
DYHDANVKNLYEKVRSQLKNNAKEIGNGCFEFYHKCDNTCMESVKNGTYDYPKYSEE
AKLNREEIDGVKLESTRIYQI

SEQ ID NO 86: UFV160383

DTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDAGSGIVCSTKLRLATGLRN
KPSKQSQGLFGAIAGFTEGGWTGMVDGWYGYHHQNEQGSGYAADLKSTQNAIDEITN
KVNSVIEKMNTQPTAIGCEYNKSEQCMKQIEDKIEEIESKIWCYNAELLVLLENQRTLDY
HDANVKNLYEKVRSQLKNNAKEIGNGCFEFYHKCDNTCMESVKNGTYDYPKYSEEAK
LNREEIDGVKLESTRIYQI

SEQ ID NO 87: UFV160384

DTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDGSGIKYVCSTKLRLATGLR
NKPSKQSQGLFGAIAGFTEGGWTGMVDGWYGYHHQNEQGSGYAADLKSTOQNAIDEIT
NKVNSVIEKMNTQPTAIGCEYNKSEQCMKQIEDKIEEIESKIWCYNAELLVLLENQRTLD
YHDANVKNLYEKVRSQLKNNAKEIGNGCFEFYHKCDNTCMESVKNGTYDYPKYSEEA
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KLNREEIDGVKLESTRIYQI

SEQ ID NO 88: UFV160385

DTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDGSGKYVCSTKLRLATGLRN
KPSKQSQGLFGAIAGFTEGGWTGMVDGWYGYHHQNEQGSGYAADLKSTQNAIDEITN
KVNSVIEKMNTQPTAIGCEYNKSEQCMKQIEDKIEEIESKIWCYNAELLVLLENQRTLDY
HDANVKNLYEKVRSQLKNNAKEIGNGCFEFYHKCDNTCMESVKNGTYDYPKYSEEAK
LNREEIDGVKLESTRIYQI

SEQ ID NO 89: UFV160386

DTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDHAGAKYVCSTKLRLATGL
RNKPSKQSQGLFGAIAGFTEGGWTGMVDGWYGYHHQNEQGSGYAADLKSTQNAIDEI
TNKVNSVIEKMNTQPTAIGCEYNKSEQCMKQIEDKIEEIESKIWCYNAELLVLLENQRTL
DYHDANVKNLYEKVRSQLKNNAKEIGNGCFEFYHKCDNTCMESVKNGTYDYPKYSEE
AKLNREEIDGVKLESTRIYQI

SEQ ID NO 90: UFV160387

DTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDDQEGKYVCSTKLRLATGLR
NKPSKQSQGLFGAIAGFTEGGWTGMVDGWYGYHHQNEQGSGYAADLKSTQNAIDEIT
NKVNSVIEKMNTQPTAIGCEYNKSEQCMKQIEDKIEEIESKIWCYNAELLVLLENQRTLD
YHDANVKNLYEKVRSQLKNNAKEIGNGCFEFYHKCDNTCMESVKNGTYDYPKYSEEA
KLNREEIDGVKLESTRIYQI

SEQ ID NO 91: UFV160388

DTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDDTPVKYVCSTKLRLATGLR
NKPSKQSQGLFGAIAGFTEGGWTGMVDGWYGYHHQNEQGSGYAADLKSTOQNAIDEIT
NKVNSVIEKMNTQPTAIGCEYNKSEQCMKQIEDKIEEIESKIWCYNAELLVLLENQRTLD
YHDANVKNLYEKVRSQLKNNAKEIGNGCFEFYHKCDNTCMESVKNGTYDYPKYSEEA
KLNREEIDGVKLESTRIYQI

SEQ ID NO 92: UFV160389

DTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDFPKTKYVCSTKLRLATGLR
NKPSKQSQGLFGAIAGFTEGGWTGMVDGWYGYHHQNEQGSGYAADLKSTQNAIDEIT
NKVNSVIEKMNTQPTAIGCEYNKSEQCMKQIEDKIEEIESKIWCYNAELLVLLENQRTLD
YHDANVKNLYEKVRSQLKNNAKEIGNGCFEFYHKCDNTCMESVKNGTYDYPKYSEEA
KLNREEIDGVKLESTRIYQI

SEQ ID NO 93: UFV160390

DTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDEPGDKYVCSTKLRLATGLR
NKPSKQSQGLFGAIAGFTEGGWTGMVDGWYGYHHQNEQGSGYAADLKSTQNAIDEIT
NKVNSVIEKMNTQPTAIGCEYNKSEQCMKQIEDKIEEIESKIWCYNAELLVLLENQRTLD
YHDANVKNLYEKVRSQLKNNAKEIGNGCFEFYHKCDNTCMESVKNGTYDYPKYSEEA
KLNREEIDGVKLESTRIYQI

SEQ ID NO 94: UFV160391

DTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDEPGKY VCSTKLRLATGLRN
KPSKQSQGLFGAIAGFTEGGWTGMVDGWYGYHHQNEQGSGYAADLKSTQNAIDEITN
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KVNSVIEKMNTQPTAIGCEYNKSEQCMKQIEDKIEEIESKIWCYNAELLVLLENQRTLDY
HDANVKNLYEKVRSQLKNNAKEIGNGCFEFYHKCDNTCMESVKNGTYDYPKYSEEAK
LNREEIDGVKLESTRIYQI

SEQ ID NO 95: UFV160392

DTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDTGNLKYVCSTKLRLATGLR
NKPSKQSQGLFGAIAGFTEGGWTGMVDGWYGYHHQNEQGSGYAADLKSTQNAIDEIT
NKVNSVIEKMNTQPTAIGCEYNKSEQCMKQIEDKIEEIESKIWCYNAELLVLLENQRTLD
YHDANVKNLYEKVRSQLKNNAKEIGNGCFEFYHKCDNTCMESVKNGTYDYPKYSEEA
KLNREEIDGVKLESTRIYQI

SEQ ID NO: 96: UFV160393

DTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDTPSSKYVCSTKLRLATGLR
NKPSKQSQGLFGAIAGFTEGGWTGMVDGWYGYHHQNEQGSGYAADLKSTQNAIDEIT
NKVNSVIEKMNTQPTAIGCEYNKSEQCMKQIEDKIEEIESKIWCYNAELLVLLENQRTLD
YHDANVKNLYEKVRSQLKNNAKEIGNGCFEFYHKCDNTCMESVKNGTYDYPKYSEEA
KLNREEIDGVKLESTRIYQI

SEQ ID NO 97: UFV160394

DTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDTPSKYVCSTKLRLATGLRN
KPSKQSQGLFGAIAGFTEGGWTGMVDGWYGYHHQNEQGSGYAADLKSTQNAIDEITN
KVNSVIEKMNTQPTAIGCEYNKSEQCMKQIEDKIEEIESKIWCYNAELLVLLENQRTLDY
HDANVKNLYEKVRSQLKNNAKEIGNGCFEFYHKCDNTCMESVKNGTYDYPKYSEEAK
LNREEIDGVKLESTRIYQI

SEQ ID NO 98: UFV160395

DTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDATGNKYVCSTKLRLATGLR
NKPSKQSQGLFGAIAGFTEGGWTGMVDGWYGYHHQNEQGSGYAADLKSTQNAIDEIT
NKVNSVIEKMNTQPTAIGCEYNKSEQCMKQIEDKIEEIESKIWCYNAELLVLLENQRTLD
YHDANVKNLYEKVRSQLKNNAKEIGNGCFEFYHKCDNTCMESVKNGTYDYPKYSEEA
KLNREEIDGVKLESTRIYQI

SEQ ID NO 99: UFV160396

DTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDYPGDKYVCSTKLRLATGLR
NKPSKQSQGLFGAIAGFTEGGWTGMVDGWYGYHHQNEQGSGYAADLKSTQNAIDEIT
NKVNSVIEKMNTQPTAIGCEYNKSEQCMKQIEDKIEEIESKIWCYNAELLVLLENQRTLD
YHDANVKNLYEKVRSQLKNNAKEIGNGCFEFYHKCDNTCMESVKNGTYDYPKYSEEA
KLNREEIDGVKLESTRIYQI

SEQ ID NO 100: UFV160397

DTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDYPGDVCSTKLRLATGLRNK
PSKQSQGLFGAIAGFTEGGWTGMVDGWYGYHHQNEQGSGYAADLKSTQNAIDEITNK
VNSVIEKMNTQPTAIGCEYNKSEQCMKQIEDKIEEIESKIWCYNAELLVLLENQRTLDYH
DANVKNLYEKVRSQLKNNAKEIGNGCFEFYHKCDNTCMESVKNGTYDYPKYSEEAKL
NREEIDGVKLESTRIYQI

SEQ ID NO 101: UFV160503
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DTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDGGGGKYVCSTKLRLATGL
RNKPSKQSRKRRGLFGAIAGFTEGGWTGMVDGWYGYHHQNEQGSGYAADLKSTQNAI
DEITNKVNSVIEKMNTQRTAIGCEYNKSERCMKQIEDKIEEIESKIWCYNAELLVLLENQ
RTLEYHDSNVKNLYEKVRSQLKNNAKEIGNGCFEFYHKCDNTCMESVKNGTYDYPKY
SEEAKLNREEIDGVKLESTRIYQI

SEQ ID NO 102: UFV160504

DTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDGGGGKYVCSTKLRLATGL
RNKPQRERRRKKRGLFGAIAGFTEGGWTGMVDGWYGYHHQNEQGSGYAADLKSTQN
AIDEITNKVNSVIEKMNTQRTAIGCEYNKSERCMKQIEDKIEEIESKIWCYNAELLVLLEN
QRTLEYHDSNVKNLYEKVRSQLKNNAKEIGNGCFEFYHKCDNTCMESVKNGTYDYPK
YSEEAKLNREEIDGVKLESTRIYQI

SEQ ID NO 103: UFV160655

DTICIGYHANNSTDTVDTVLEKNVTVTHSVNLLENSKYVCSAKLRMVTGLRNKP
SKQSQGLFGAIAGFTEGGWTGMVDGWYGYHHQNEQGSGYAADQKSTQNAINGITNKV
NSVIEKMNTQPTAIGCEYNKSEQCMKQIEDKIEEIESKIWCYNAELLVLLENQRTLDFHD
ANVKNLYEKVKSQLKNNAKEIGNGCFEFYHKCNDECMESVKNGTYDYPKYSEESKLN
REKIDGVKLESMGVYQI

SEQ ID NO 104: UFV160656

DTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDKKYVCSTKLRLATGLRNKP
SKQSQGLFGAIAGFTEGGWTGMVDGWYGYHHQNEQGSGYAADLKSTQNAIDEITNKV
NSVIEKMNTQPTAIGCEYNKSEQCMKQIEDKIEEIESKIWCYNAELLVLLENQRTLDYHD
ANVKNLYEKVRSQLKNNAKEIGNGCFEFYHKCDNTCMESVKNGTYDYPKYSEEAKLN
REEIDGVKLESTRIYQI

SEQ ID NO 105: UFV160657

DTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDKHNGKLGKYVCSTKLRLA
TGLRNKPSKQSQGLFGAIAGFTEGGWTGMVDGWYGYHHQNEQGSGYAADLKSTQNAI
DEITNKVNSVIEKMNTQPTAIGCEYNKSEQCMKQIEDKIEEIESKIWCYNAELLVLLENQ
RTLDYHDANVKNLYEKVRSQLKNNAKEIGNGCFEFYHKCDNTCMESVKNGTYDYPKY
SEEAKLNREEIDGVKLESTRIYQI

SEQ ID NO 106: UFV160658

DTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDKKYVCSTKLRLATGLRNKP
SKQSQGLFGAIAGFTEGGWTGMVDGWYGYHHQNEQGSGYAADLKSTQNAIDEITNKV
NSVIEKMNTQRTAIGCEYNKSERCMKQIEDKIEEIESKIWCYNAELLVLLENQRTLEYHD
SNVKNLYEKVRSQLKNNAKEIGNGCFEFYHKCDNTCMESVKNGTYDYPKYSEEAKLN
REEIDGVKLESTRIYQI

SEQ ID NO 107: UFV160659

DTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDKHNGKLGKYVCSTKLRLA
TGLRNKPSKQSQGLFGAIAGFTEGGWTGMVDGWYGYHHQNEQGSGYAADLKSTQNAI
DEITNKVNSVIEKMNTQRTAIGCEYNKSERCMKQIEDKIEEIESKIWCYNAELLVLLENQ
RTLEYHDSNVKNLYEKVRSQLKNNAKEIGNGCFEFYHKCDNTCMESVKNGTYDYPKY
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SEEAKLNREEIDGVKLESTRIYQI

SEQ ID NO: 108: UFV160663

DTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDGGGGKYVCSTKLRLATGL
RNKPSKQSQGLFGAIAGFTEGGWTGMVDGWYGYHHQNEQGSGYAADLKSTQNAIDEI
TNKVNSVIEKMNTQRTAIGCEYNKSERCMKQIEDKIEEIESKIWCYNAELLVLLENQRTL
DYHDSNVKNLYEKVRSQLKNNAKEIGNGCFEFYHKCDNTCMESVKNGTYDYPKYSEE
AKLNREEIDGVKLESTRIYQI

SEQ ID NO 109: UFV160664

DTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDKKYVCSTKLRLATGLRNKP
SKQSQGLFGAIAGFTEGGWTGMVDGWYGYHHQNEQGSGYAADLKSTQNAIDEITNKV
NSVIEKMNTQRTAIGCEYNKSERCMKQIEDKIEEIESKIWCYNAELLVLLENQRTLDYHD
SNVKNLYEKVRSQLKNNAKEIGNGCFEFYHKCDNTCMESVKNGTYDYPKYSEEAKLN
REEIDGVKLESTRIYQI

SEQ ID NO 110: UFV160665

DTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDKKYVCSTKLRLATGLRNKP
SKQSQGLFGAIAGFTEGGWTGMVDGWYGYHHQNEQGSGYAADLKSTQNAIDEITNKV
NSVIEKMNTQPTAIGCEYNKSERCMKQIEDKIEEIESKIWCYNAELLVLLENQRTLDYHD
SNVKNLYEKVRSQLKNNAKEIGNGCFEFYHKCDNTCMESVKNGTYDYPKYSEEAKLN
REEIDGVKLESTRIYQI

SEQ ID NO 11: UFV160666

DTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDKHNGKLGKYVCSTKLRLA
TGLRNKPSKQSQGLFGAIAGFTEGGWTGMVDGWYGYHHQNEQGSGYAADLKSTQNAI
DEITNKVNSVIEKMNTQRTAIGCEYNKSERCMKQIEDKIEEIESKIWCYNAELLVLLENQ
RTLDYHDSNVKNLYEKVRSQLKNNAKEIGNGCFEFYHKCDNTCMESVKNGTYDYPKY
SEEAKLNREEIDGVKLESTRIYQI

SEQ ID NO 112: UFV160667

DTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDKHNGKLGKYVCSTKLRLA
TGLRNKPSKQSQGLFGAIAGFTEGGWTGMVDGWYGYHHQNEQGSGYAADLKSTQNAI
DEITNKVNSVIEKMNTQPTAIGCEYNKSERCMKQIEDKIEEIESKIWCYNAELLVLLENQ
RTLDYHDSNVKNLYEKVRSQLKNNAKEIGNGCFEFYHKCDNTCMESVKNGTYDYPKY
SEEAKLNREEIDGVKLESTRIYQI

SEQ ID NO 138: UFV160655

ATGAAAGTCAAACTGCTGGTCCTGCTGTGCACCTTCACCGCCACTTACGCCGA
CACCATCTGTATTGGGTACCACGCTAACAACTCCACCGACACAGTGGATACCGTGCT
GGAGAAGAACGTGACCGTGACACACTCTGTGAACCTGCTGGAGAATTCCAAGTACG
TCTGCAGCGCCAAGCTGAGGATGGTGACAGGCCTGAGAAATAAGCCCAGCAAGCAG
TCCCAGGGCCTGTTCGGAGCAATCGCAGGCTTTACCGAGGGAGGATGGACAGGAAT
GGTGGACGGATGGTACGGCTATCACCACCAGAACGAGCAGGGCTCCGGCTATGCCG
CCGATCAGAAGTCTACCCAGAACGCCATCAATGGCATCACAAACAAGGTCAATAGC
GTGATCGAGAAGATGAACACCCAGCCTACAGCCATCGGCTGCGAGTACAATAAGTC
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CGAGCAGTGCATGAAGCAGATCGAGGACAAGATCGAGGAGATCGAGTCTAAGATCT
GGTGCTATAACGCCGAGCTGCTGGTGCTGCTCGAGAATCAGAGGACCCTGGACTTCC
ACGATGCCAACGTGAAGAATCTGTACGAGAAGGTGAAGTCCCAGCTGAAGAACAAT
GCCAAGGAGATCGGCAACGGCTGTTTCGAGTTTTACCACAAGTGCAACGACGAGTG
TATGGAGTCCGTGAAGAATGGCACATACGATTATCCTAAGTATTCTGAGGAGAGCA
AACTGAATCGGGAAAAAATCGATGGCGTGAAACTGGAATCAATGGGGGTGTATCAG
ATCTAATAA

SEQ ID NO 139: UFV160656

ATGAAGGCCATCCTGGTGGTGCTGCTGTACACCTTCGCCACAGCCAACGCCG
ACACCCTGTGCATCGGGTACCACGCCAACAATTCCACCGACACAGTGGATACAGTG
CTGGAGAAGAATGTGACCGTGACACACTCCGTGAACCTGCTGGAGGATAAGAAGTA
CGTCTGCAGCACCAAGCTGAGGCTGGCCACAGGCCTGAGAAACAAGCCAAGCAAGC
AGTCCCAGGGCCTGTTCGGAGCCATCGCCGGCTTTACCGAGGGAGGATGGACAGGA
ATGGTGGACGGATGGTACGGCTATCACCACCAGAACGAGCAGGGCAGCGGATACGC
CGCCGACCTGAAGTCCACCCAGAATGCCATCGACGAGATTACCAACAAGGTCAATA
GCGTGATTGAGAAGATGAACACCCAGCCCACAGCCATCGGCTGCGAGTACAATAAG
AGCGAGCAGTGTATGAAGCAGATTGAGGATAAGATTGAGGAGATTGAGTCCAAGAT
TTGGTGCTATAACGCCGAGCTGCTGGTGCTGCTCGAGAATCAGAGGACCCTGGACTA
CCACGATGCCAACGTGAAGAATCTGTATGAGAAGGTGAGGAGCCAGCTGAAGAACA
ATGCCAAGGAGATTGGCAACGGCTGTTTCGAGTTTTACCACAAGTGCGACAACACCT
GTATGGAGTCTGTGAAGAATGGCACATACGATTATCCCAAGTATAGCGAGGAGGCC
AAGCTGAATCGGGAGGAAATCGATGGCGTGAAGCTGGAGAGCACCCGCATCTACCA
GATCTAATAA

SEQ ID NO 140: UFV160664

ATGAAGGCCATCCTGGTCGTCCTGCTGTACACTTTCGCCACCGCCAACGCTGA
TACCCTGTGCATCGGGTACCACGCTAACAACTCTACCGACACAGTGGATACCGTGCT
GGAGAAGAACGTGACCGTGACACACTCTGTGAATCTGCTGGAGGATAAGAAGTACG
TCTGCAGCACCAAGCTGAGGCTGGCCACAGGCCTGAGAAACAAGCCCAGCAAGCAG
AGCCAGGGCCTGTTTGGAGCAATTGCAGGCTTTACCGAGGGCGGCTGGACAGGCAT
GGTGGATGGCTGGTACGGCTATCACCACCAGAATGAGCAGGGATCTGGATATGCTG
CTGACCTGAAGTCTACCCAGAATGCCATTGATGAGATCACAAACAAGGTCAATAGC
GTGATCGAGAAGATGAACACCCAGCGGACAGCCATCGGCTGCGAGTACAATAAGTC
CGAGAGGTGCATGAAGCAGATCGAGGACAAGATCGAGGAGATCGAGTCTAAGATCT
GGTGCTATAACGCCGAGCTGCTGGTGCTGCTCGAGAATCAGCGGACCCTGGACTAC
CACGACAGCAACGTGAAGAATCTGTATGAGAAGGTGCGCTCCCAGCTGAAGAACAA
TGCCAAGGAGATCGGCAACGGCTGTTTCGAGTTTTACCACAAGTGCGACAACACCT
GTATGGAGTCTGTGAAGAATGGCACATACGATTATCCCAAGTATAGCGAGGAGGCC
AAGCTGAATAGGGAGGAAATCGATGGCGTGAAGCTGGAGTCTACAAGAATCTACCA
GATCTAATAA

SEQ ID NO 141: UFV160665
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ATGAAGGCCATCCTGGTCGTCCTGCTGTACACTTTCGCCACCGCCAACGCTGA
TACCCTGTGCATCGGGTACCACGCTAACAACTCTACCGACACAGTGGATACCGTGCT
GGAGAAGAACGTGACCGTGACACACTCTGTGAATCTGCTGGAGGATAAGAAGTACG
TCTGCAGCACCAAGCTGAGGCTGGCCACAGGCCTGAGAAACAAGCCCAGCAAGCAG
AGCCAGGGCCTGTTTGGAGCAATTGCAGGCTTTACCGAGGGCGGCTGGACAGGCAT
GGTGGATGGCTGGTACGGCTATCACCACCAGAATGAGCAGGGATCTGGATATGCTG
CTGACCTGAAGTCTACCCAGAATGCCATTGATGAGATCACAAACAAGGTCAATAGC
GTGATCGAGAAGATGAACACCCAGCCTACAGCCATCGGCTGCGAGTACAATAAGTC
CGAGAGGTGCATGAAGCAGATCGAGGACAAGATCGAGGAGATCGAGTCTAAGATCT
GGTGCTATAACGCCGAGCTGCTGGTGCTGCTCGAGAATCAGCGGACCCTGGACTAC
CACGACAGCAACGTGAAGAATCTGTATGAGAAGGTGCGCTCCCAGCTGAAGAACAA
TGCCAAGGAGATCGGCAACGGCTGTTTCGAGTTTTACCACAAGTGCGACAACACCT
GTATGGAGTCTGTGAAGAATGGCACATACGATTATCCCAAGTATAGCGAGGAGGCC
AAGCTGAATAGGGAGGAAATCGATGGCGTGAAGCTGGAGTCTACAAGAATCTACCA
GATCTAATAA

SEQ ID NO 142: UFV171588 (UFV160655+TM))

ATGAAGGTCAAACTGCTGGTCCTGCTGTGCACTTTTACTGCCACCTACGCTGA
CACTATCTGTATCGGGTACCACGCAAACAACTCAACCGACACAGTGGATACCGTGCT
GGAGAAGAACGTGACCGTGACACACTCCGTGAACCTGCTGGAGAATAGCAAGTACG
TCTGCAGCGCCAAGCTGCGGATGGTGACAGGCCTGAGAAATAAGCCCTCTAAGCAG
AGCCAGGGACTGTTCGGAGCAATCGCAGGCTTTACCGAGGGAGGATGGACAGGAAT
GGTGGACGGATGGTACGGCTATCACCACCAGAACGAGCAGGGCAGCGGCTATGCCG
CCGATCAGAAGTCCACCCAGAACGCCATCAATGGCATCACAAACAAGGTGAACAGC
GTGATCGAGAAGATGAACACCCAGCCTACAGCCATCGGCTGCGAGTATAATAAGAG
CGAGCAGTGTATGAAGCAGATCGAGGACAAGATCGAGGAGATCGAGTCCAAGATCT
GGTGCTACAACGCCGAGCTGCTGGTGCTGCTGGAGAATCAGCGCACCCTGGACTTCC
ACGATGCCAACGTGAAGAATCTGTATGAGAAGGTGAAGAGCCAGCTGAAGAACAAT
GCCAAGGAGATCGGCAACGGCTGTTTCGAGTTTTACCACAAGTGCAACGACGAGTG
TATGGAGAGCGTGAAGAATGGCACCTACGATTATCCTAAGTATTCCGAGGAGTCTA
AGCTGAATCGGGAGAAAATCGATGGCGTGAAGCTGGAGTCCATGGGCGTGTACCAG
ATCCTGGCCATCTATTCTACAGTGGCCAGCTCCCTGGTGCTGCTGGTGAGCCTGGGG
GCTATTTCATTCTGGATGTGCTCTAACGGCTCTCTCCAGTGTCGCATTTGTATCTGAT
AA

SEQ ID NO 143: UFV171589 (UFV160656+TM)

ATGAAGGCCATTCTGGTCGTGCTGCTGTACACTTTCGCCACCGCTAACGCTGA
CACCCTGTGCATCGGGTACCACGCCAATAACTCCACCGACACAGTGGATACCGTGCT
GGAGAAGAACGTGACCGTGACACACTCTGTGAATCTGCTGGAGGACAAGAAGTACG
TCTGCAGCACCAAGCTGAGGCTGGCCACAGGCCTGAGAAACAAGCCCTCTAAGCAG
AGCCAGGGCCTGTTCGGAGCAATCGCAGGCTTTACCGAGGGAGGATGGACAGGCAT
GGTGGATGGCTGGTACGGCTATCACCACCAGAACGAGCAGGGATCCGGATATGCCG



91

CCGACCTGAAGTCTACCCAGAATGCCATCGACGAGATCACAAACAAGGTCAATTCT
GTGATCGAGAAGATGAACACCCAGCCTACAGCCATCGGCTGCGAGTACAATAAGAG
CGAGCAGTGTATGAAGCAGATCGAGGACAAGATCGAGGAGATCGAGTCCAAGATCT
GGTGCTATAACGCCGAGCTGCTGGTGCTGCTGGAGAATCAGAGGACCCTGGACTAC
CACGATGCCAACGTGAAGAATCTGTATGAGAAGGTGCGGTCCCAGCTGAAGAACAA
TGCCAAGGAGATCGGCAACGGCTGTTTCGAGTTTTACCACAAGTGCGACAACACCT
GTATGGAGTCCGTGAAGAATGGCACATACGATTATCCCAAGTATTCTGAGGAGGCC
AAGCTGAATCGGGAGGAAATCGATGGCGTGAAGCTGGAGTCTACCCGCATCTACCA
GATCCTGGCCATCTATAGCACAGTGGCCAGCTCCCTGGTGCTGGTGGTGTCCCTGGG
GGCTATCTCTTTCTGGATGTGCTCAAATGGGTCCCTCCAGTGTCGCATCTGTATCTGA
TAA

SEQ ID NO 144: UFV171590 (UFV160664+TM)

ATGAAGGCCATTCTGGTCGTGCTGCTGTACACTTTCGCCACCGCTAACGCTGA
CACCCTGTGCATCGGGTACCACGCCAATAACTCCACCGACACAGTGGATACCGTGCT
GGAGAAGAACGTGACCGTGACACACTCTGTGAATCTGCTGGAGGACAAGAAGTACG
TCTGCAGCACCAAGCTGAGGCTGGCCACAGGCCTGAGAAACAAGCCCTCTAAGCAG
AGCCAGGGCCTGTTCGGAGCAATCGCAGGCTTTACCGAGGGAGGATGGACAGGCAT
GGTGGATGGCTGGTACGGCTATCACCACCAGAACGAGCAGGGATCCGGATATGCCG
CCGACCTGAAGTCTACCCAGAATGCCATCGACGAGATCACAAACAAGGTCAATTCT
GTGATCGAGAAGATGAACACCCAGAGGACAGCCATCGGCTGCGAGTACAATAAGA
GCGAGAGGTGTATGAAGCAGATCGAGGACAAGATCGAGGAGATCGAGTCCAAGAT
CTGGTGCTATAACGCCGAGCTGCTGGTGCTGCTGGAGAATCAGAGGACCCTGGACT
ACCACGATAGCAACGTGAAGAATCTGTATGAGAAGGTGCGGTCCCAGCTGAAGAAC
AATGCCAAGGAGATCGGCAACGGCTGTTTCGAGTTTTACCACAAGTGCGACAACAC
CTGTATGGAGTCCGTGAAGAATGGCACATACGATTATCCCAAGTATTCTGAGGAGG
CCAAGCTGAATCGGGAGGAAATCGATGGCGTGAAGCTGGAGTCTACCCGCATCTAC
CAGATCCTGGCCATCTATAGCACAGTGGCCAGCTCCCTGGTGCTGGTGGTGTCCCTG
GGGGCTATCTCTTTCTGGATGTGCTCAAATGGGTCCCTCCAGTGTCGCATCTGTATCT
GATAA

SEQ ID NO 145: UFV171591 (UFV160665+TM)

ATGAAGGCCATTCTGGTCGTGCTGCTGTACACTTTCGCCACCGCTAACGCTGA
CACCCTGTGCATCGGGTACCACGCCAATAACTCCACCGACACAGTGGATACCGTGCT
GGAGAAGAACGTGACCGTGACACACTCTGTGAATCTGCTGGAGGACAAGAAGTACG
TCTGCAGCACCAAGCTGAGGCTGGCCACAGGCCTGAGAAACAAGCCCTCTAAGCAG
AGCCAGGGCCTGTTCGGAGCAATCGCAGGCTTTACCGAGGGAGGATGGACAGGCAT
GGTGGATGGCTGGTACGGCTATCACCACCAGAACGAGCAGGGATCCGGATATGCCG
CCGACCTGAAGTCTACCCAGAATGCCATCGACGAGATCACAAACAAGGTCAATTCT
GTGATCGAGAAGATGAACACCCAGCCTACAGCCATCGGCTGCGAGTACAATAAGAG
CGAGAGGTGTATGAAGCAGATCGAGGACAAGATCGAGGAGATCGAGTCCAAGATCT
GGTGCTATAACGCCGAGCTGCTGGTGCTGCTGGAGAATCAGAGGACCCTGGACTAC
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CACGATAGCAACGTGAAGAATCTGTATGAGAAGGTGCGGTCCCAGCTGAAGAACAA
TGCCAAGGAGATCGGCAACGGCTGTTTCGAGTTTTACCACAAGTGCGACAACACCT
GTATGGAGTCCGTGAAGAATGGCACATACGATTATCCCAAGTATTCTGAGGAGGCC
AAGCTGAATCGGGAGGAAATCGATGGCGTGAAGCTGGAGTCTACCCGCATCTACCA
GATCCTGGCCATCTATAGCACAGTGGCCAGCTCCCTGGTGCTGGTGGTGTCCCTGGG
GGCTATCTCTTTCTGGATGTGCTCAAATGGGTCCCTCCAGTGTCGCATCTGTATCTGA
TAA

SEQ ID NO: 146: BEJIOK MD3606

EVQLVESGGGLVQPGGSLRLSCAVSISIFDIY AMDW YRQAPGKQRDLVATSFRD
GSTNYADSVKGRFTISRDNAKNTLYLQMNSLKPEDTAVYLCHVSLYRDPLGVAGGMG
VYWGKGALVTVSSGGGGSGGGGSEVQLVESGGGLVQAGGSLKLSCAASGRTYAMGW
FRQAPGKEREFVAHINALGTRTYYSDSVKGRFTISRDNAKNTEYLEMNNLKPEDTAVYY
CTAQGQWRAAPVAVAAEYEFWGQGTQVTVSSGGGGSGGGGSEVQLVESGGGLVQPG
GSLRLSCAATGFTLENKAIGWFRQTPGSEREGVLCISKSGSWTYYTDSMRGRFTISRDNA
ENTVYLQMDSLKPEDTAVYYCATTTAGGGLCWDGTTFSRLASSWGQGTQVTVSSGGG
GSGGGGSEVQLVESGGGLVQPGGSLKLSCAASGFTFSTSWMYWLRQAPGKGLEWVSVI
NTDGGTY YADSVKDRFTISRDNAKDTLYLQMSSLKSEDTAVYYCAKDWGGPEPTRGQ
GTQVTVSSDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPE
VKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKAL
PAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPE
NNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPG
K

SEQ ID NO: 147: UFV180496 H1 A/California/07/09

MKAILVVLLYTFATANADTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDKK
YVCSTKLRLATGLRNKPSKQSQGLFGAIAGFTEGGWTGMVDGWYGYHHQNEQGSGYA
ADLKSTQNAIDEITNKVNSVIEKMNTQRTAIGCEYNKSERCMKQIEDKIEEIESKIWCYN
AELLVLLENQRTLDYHDSNVKNLYEKVRSQLKNNAKEIGNGCFEFYHKCDNTCMESVK
NGTYDYPKYSEEAKLNREEIDGVKLESTRIY QIHHHHHH

SEQ ID NO: 148: UFV180497 H1 A/Michigan/45/2015

MKAILVVLLYTFTTANADTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDKK
YVCSTKLRLATGLRNKPSKQSQGLFGAIAGFTEGGWTGMVDGWYGYHHQNEQGSGYA
ADLKSTQNAIDKITNKVNSVIEKMNTQRTAIGCEYNKSEKCMKQIEDKIEEIESKIWCYN
AELLVLLENQRTLDYHDSNVKNLYEKVRNQLKNNAKEIGNGCFEFYHKCDNTCMESV
KNGTYDYPKYSEEAKLNREKIDGVKLESTRIYQIHHHHHH

SEQ ID NO: 149: UFV180498 H1 A/Puerto Rico/8/1934

MKANLLVLLCALAAADADTICIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDS
KYVCSAKLRMVTGLRNKPSKQSQGLFGAIAGFTEGGWTGMIDGWYGYHHQNEQGSGY
AADQKSTQNAINGITNKVNSVIEKMNIQRTAIGCEYNKSEKCMKQIEDKIEEIESKIWCY
NAELLVLLENQRTLDFHDSNVKNLYEKVKSQLKNNAKEIGNGCFEFYHKCDNECMESV
RNGTYDYPKYSEESKLNREKVDGVKLESMGIYQIHHHHHH
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SEQ ID NO: 150: UFV180499 H5 A/Hong Kong/156/97

MEKTVLLLATVSLVKSDQICIGYHANNSTEQVDTIMEKNVTVTHAQDILERTKY
VCSNRLVLATGLRNKPQKESQGLFGAIAGFTEGGWQGMVDGWYGYHHSNEQGSGYA
ADKESTQKAIDGVTNKVNSIINKMNTQREAIGCEYNKSERCMKQIEDKIEEIESKVWCY
NAELLVLMENQRTLDFHDSNVKNLYDKVRLQLRDNAKELGNGCFEFYHKCDNECMES
VKNGTYDYPQYSEEARLNREEISGVKLESMGTYQIHHHHHH

SEQ ID NO: 151: UFV180500 H5 A/Vietnam/1203/04

MEKIVLLFAIVSLVKSDQICIGYHANNSTEQVDTIMEKNVTVTHAQDILEKKKYV
CSNRLVLATGLRNKPQKESQGLFGAIAGFTEGGWQGMVDGWYGYHHSNEQGSGYAA
DKESTQKAIDGVTNKVNSIIDKMNTQREAIGCEYNKSERCMKOQIEDKIEEIESKVWCYN
AELLVLMENQRTLDFHDSNVKNLYDKVRLQLRDNAKELGNGCFEFYHKCDNECMESV
RNGTYDYPQYSEEARLKREEISGVKLESIGIY QIHHHHHH

SEQ ID NO: 152: UFV180501 H2 A/Singapore/1/57

MAINIYLILLFTAVRGDQICIGYHANNSTEKVDTILERNVTVTHAKDILEKTKYVCS
EKLVLATGLRNKPQKESQGLFGAIAGFTEGGWQGMVDGWYGYHHSNDQGSGYAADK
ESTQKAFDGITNKVNSVIEKMNTQREAIGCEYSKSERCMKQIEDKIEEIESKVWCYNAEL
LVLMENQRTLDFHDSNVKNLYDKVRMQLRDNVKELGNGCFEFYHKCDDECMNSVKN
GTYDYPKYEEESKLNRNEIKGVKLSSMGVYQIHHHHHH

SEQ ID NO: 153: UFV171590 (UFV160664+TM)

MKAILVVLLYTFATANADTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDKK
YVCSTKLRLATGLRNKPSKQSQGLFGAIAGFTEGGWTGMVDGWYGYHHQNEQGSGYA
ADLKSTQNAIDEITNKVNSVIEKMNTQRTAIGCEYNKSERCMKQIEDKIEEIESKIWCYN
AELLVLLENQRTLDYHDSNVKNLYEKVRSQLKNNAKEIGNGCFEFYHKCDNTCMESVK
NGTYDYPKYSEEAKLNREEIDGVKLESTRIYQILAIYSTVASSLVLVVSLGAISFWMCSN
GSLQCRICI
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®OPMYVYJIA H30BPETEHUA

1. ITomunenTun credbneBoro nomena remarrmoruauHa (HA) Bupyca rpunma A rpynmer 1,
conepxauuii tomensl HA1 u HA2, npuuem ykasaHHbIi nonunentun crednesoro nomena HA
COZIEPKUT AMUHOKHUCJIOTHYIO ITOCJIEN0BATENIBHOCTD, KOTOPast BKJIIOYAET:

(1) meneumto rojoBHOM obnactu B jomeHe HAL;

(1) MomMpUKaLMIO TPHMEPU3ALHOHHON obnacTu B nomene HA2;

(ii1) mo MeHbLIeH Mepe 2 IMCTEMHOBBIX OCTaTKa, OOPasyIOMX BHYTPUMOHOMEpPHBIN
IUCyNb(OUIHBIN MOCTHK;

(iv) mo MeHblIed Mepe 2 LUCTEMHOBBIX OCTAaTKa, OOPa3yOIIUX MEKMOHOMEPHBIH
aUCyIb(OUIHBIA MOCTHK;

I7Ie aMUHOKHCIIOTA, COOTBETCTBYIOLIAS] AMUHOKUCIIOTE B MOJNOXKEHUHU 392, MPEeACTaBIIsIET
coboii P, R wmnmu Y, mpemmoururenpHo P wnmm R, M aMHUHOKHCIIOTAa, COOTBETCTBYIOINAS
AMHHOKHUCJIOTE B MOJIOKeHNH 434, mpencrasisier codor Q, u rae HyMepauush aMUHOKHCIIOTHBIX
MOJIOXKEHUH OCHOBaHa Ha HyMmepanuu H3, ucnonezyemoit B Winter et al. (1981).

2. MNonunentun no 1.1, rae ykasaHHbIE MOJUMNENTHABI CTEONIEBOTO JOMEHA COAEpIKaT
AMHUHOKHCIIOTHYIO ITOCIEA0BATENBHOCT, KOTOPAast BKJIIOYAET:

(1) menermro roJoBHOM obnacTu B nomene HA 1, mpuueM yka3zaHHast eNelusl OXBaThIBAET
0 MEHbIIEHW Mepe  AaMHMHOKHCIOTHYK)  IOCJIENOBAaTENbHOCTb  OT  AMHHOKHUCIOTBI,
COOTBETCTBYIOLIEH AMUHOKHUCJIOTE B IMOJOKEHUM 53, N0 aMHHOKHUCIOTBI, COOTBETCTBYIOLIEH
AMHUHOKHCJIOTE B mOJ0KeHUH 302, BKIIIOUUTEIIBHO,

(11) mommupukanuo TpPUMEpPH3ALMOHHON oOnactu B nomeHe HA2, mpenmnouTuTenbHO
MOIU(UKAIMIO  TPUMEPH3alMOHHON  obmactm B C-cupanu, INpUyYeM  yKa3aHHas
TPUMEpHU3ALMOHHAsT ~ O0NacTb  COAEPKUT  AMHHOKHCJIOTHYIO — IOCJIEAOBATENbHOCTH  OT
AMUHOKHCJIOTBI, COOTBETCTBYIOLIEH AaMHUHOKHCIOTE B NOJoxkeHuu 405, 10 aMHHOKHMCIOTBHI,
COOTBETCTBYIOLLEN AMUHOKHCIIOTE B MOJOKEHUH 419, BKIIFOUUTENBHO,

(iil) UMCTEUH B AaMHHOKHUCIIOTHOM TOJIOKEHHH, COOTBETCTBYIOIEM MoyioskeHuto 310, u
LIUCTENH B MOJOKEHNHU, COOTBETCTBYIOLEM IOJOKEHUIO 422;

(iv) IMCTeMH B TOJIO)KEHUH, COOTBETCTBYIOINEM MOJOXEHHIO 397, B KOMOMHALUU C
LIUCTEUHOM B MOJIOKEHUHU, COOTBETCTBYIOLIEM MOJOKEHHIO 405, MM LUUCTeHH B MOJOKEHUH,
COOTBETCTBYIOIEM TMOJIOKEHUIO 396, B KOMOHMHAIMM C [MCTEHHOM B TIOJIOKEHUH,
COOTBETCTBYIOIEM TNONOXkeHUut0 408; WiM LUCTEMH B IOJIOXKEHUH, COOTBETCTBYIOLLEM
noJIoKeHu o 399, B KOMOMHALIMK C LIMCTEUHOM B TOJIoKeHuu 405;

rI€ aMUHOKHUCJIOTA B IOJIOKEHHH, COOTBETCTBYIOLIEM MOJIOKEHUIO 392, mpeacrasisieT
coboit P, R wmm Y, mpenmoururensHo P wnmm R, U roe aMHHOKHCIOTA B TIOJIOMKEHUH,
COOTBETCTBYIOIIEM MOJIOKEHUIO 434, npencrasisier coboit Q.

3. IlomunenTug mo n.1 wiu m.2, rae aenenus B noMeHe HA1 oxBaThIBaeT MO MeHbIIEN
Mepe aMHHOKHCJIOTHYIO IIOCIE€NOBATEIBbHOCTh OT AaMHUHOKUCIOTBI B nonoxeHuu 47 10
AMUHOKHCJIOTBI B NMOJI0K€HUH 306 BKIIFOUUTEIIBHO.

4. Tlomunentun mo mm. 1, 2 wnm 3, rae MomuduKalus TPUMEPU3ALUOHHOIO JOMEHA

BKJIFOYACT BBEACHUEC ICTCPOJIOTNIHOI0O TPUMEPU3aIUOHHOTO 1OMCHA B C—crmpanb.
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5. IHonunentun no m.4, rae reTepoIOTHYHbIN TPUMEPU3ALUOHHBINA TOMEH MPEACTABIISIET
coboit mocienosarenbHOCT GCN4.

6. Iomunentun mo mm. 1, 2 wiu 3, rne MoauduKauus TPUMEPH3ALUOHHOTO IOMEHA
BKJIFOYAET ONTUMU3ALUIO MTOCIEI0BATEIbHOCTH IeNTaHOrO MNoBTOpa B C-crimpaiu.

7. TlonumenTun mno swbomy u3 1. 1-6, rme aMHHOKHCIOTA, COOTBETCTBYIOINAS
amMuHOKHUCIOTe 392, mpexncrasiser codoit Y, P wnu R, U aMHHOKHCIOTA, COOTBETCTBYHOIIAS
AMHHOKHUCJIOTEe B MOJOXKeHUU 434, mpexncrasiserT coOoit Q, ¥ aMMHOKHCIOTA B TMOJOXKECHUH,
COOTBETCTBYIOIIEM TOJIOKEHUIO 442, mpencraBisier coOoi A.

8. TNomumenTua mno mobomy u3 mmn. 1-7, comep:kaiquii LUCTEUH B IOJIOKEHHH,
COOTBETCTBYIOIEM TMOJIOKEHUIO 397, B KOMOMHAIMM C [MCTEHHOM B  TIOJIOKEHUH,
COOTBETCTBYIOLIEM MOJOKEHUIO 405,

9. INonunenTux o rodomy u3 mm. 1-8, rae:

- AMHUHOKHUCJIOTa B TMOJIOKEHHH, COOTBETCTBYIOIIEM MOJIOKEHHIO 395, mpeacTaBiiser

2

coboti [

- AMHUHOKHUCJIOTa B TMOJIOKEHHH, COOTBETCTBYIOIIEM MOJIOKEHHIO 399, mpeacTaBiisieT

2

coboii Y mwimm C, nmpeanodTuTensHo Y,

- aMHUHOKHUCJIOTa B MOJIOKEHHUH, COOTBETCTBYHOIIEM mnoJjioxkeHuro 400, mpeacrasiiser

2

coboti P;

- AMHHOKHUCJIOTa B TMOJIOKEHHH, COOTBETCTBYyHOIIEM mnosiokeHnro 401, mpeacrasisier

2

coboii K;

- AMUHOKHUCJIOTa B MOJIOKEHHH, COOTBETCTBYIOIIEM NOJokeHUo 402, mpeacTtaBiisieT

>
coboti S; u/umm

- aMMHOKHCJIOTAa B IIOJIOXKCHHH, COOTBETCTBYHOLIEM mojoxkeHuto 404, mpencrasisier
coboit R mmu Q.

10. TlomunmenTun no mobomy u3 mnm. 1-9, rae aMHHOKHCIIOTA, COOTBETCTBYIOIIAS
aAMUHOKHUCJIOTe B moJokeHUH 323, mnpencraBisier coboit K, wW/uimm aMHUHOKHCIIOTA,
COOTBETCTBYIOLIAsi AMUHOKHCIIOTE B MOJIOKEHUH 326, mpeacrasisier codboi K.

11. Tonmunentun mo mgrwobdomy u3 mm. 1-10, rme aMUHOKHCIOTAa, COOTBETCTBYOIIAS
AMUHOKUCJIOTe B noyiokeHuu 339, mpencrassier codoii T.

12. Tlomunentun mo modomy w3 mm. 1-11, rae monunenTtun HE COAEPXKHUT Y4YacTOK
pacLIeIUICHHs] TPOTEa30M.

13. ITonunenTun no n.12, rae aMMHOKUCIIOTA B MOJOKEHUH 329 He SBIAETCS AprUHUHOM
(R), rme mpennmouTUTENIPHO AMHHOKHCIIOTA B MOJIOXKEHUU 329 mpeAcTaBiiseT coOOM TITyTaMHH
Q).

14. Tlomunentun mo moOomy w3 mm. 1-11, rae momumenTun COAEPIKUT MPUPOAHBINA
Y4aCTOK PacCLIEIeHUs] UM MHOTOOCHOBHBIN YYaCTOK PACIIEeTUICHHUS.

15. Iomunentux mo moOomy u3 mm. 1-14, rae moaumenTux COAEPKUT CHTHAIBHYIO
NOCJIEIOBATENBbHOCTD (YaCTh CUTHAIBHOM MTOCIIEIOBATEILHOCTH).

16. INonunentux no modomy u3 nm. 1-15, conepskamuii yceueHHblil nomen HA2.

17. Tlonmunentun mno 1n.16, rae MNOMUNENTUA HE COAEPKHUT TPAHCMEMOPAaHHBIM WU
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LUTOIIa3MAaTUYECKUNA TOMEHBI.

18. Iomunentun mo mobomy u3 mm. 1-17, roe mo MeHsineil mepe C-KOHIEBasi 4acThb
nomeHa HA2, HauyuHawmascsi € aMUHOKUCIOTBI, COOTBETCTBYIOLIEH aMHHOKHUCJIOTE B
nojioxkeHuu 516, Obl1a MogBepruyTa JeNeLnu.

19. TlonunenTtux mo srodomy u3 mm. 1-18, rae moABeprHyTHIA NeNeH YIaCTOK JOMEHa
HA1 Ob1 3aMerneH TMHKEPHOW MOCIEA0BAaTENbHOCTBIO U3 1-10 aMHMHOKHCIIOT.

20. HyknenHoBasi KMCIOTA, KOAUPYIOLIAs TOJUIENTH] 10 Jrobomy u3 mm. 1-19.

21. BekTop, conepxKauii MOJIEKYJy HYKJIEUHOBOW KUCJIOThI, KOAUPYIOLIYIO MOJUIIENTH
crebneBoro nomena HA rpynmsl 1 o mobomy u3 nm. 1-19.

22. BexTop no n.21, rae BeKTOp MpeacTaBisieT co00il peKOMOWHAHTHBIN aIeHOBUPYCHBIN
BEKTOP.

23. dapmaneBTHYECKAsT KOMIIO3HLIUS, COAepKaliasi MOJUIIENTH MO JroObomMy u3 m. 1-19
W/WIN HYKJIEMHOBYIO KHCHOTY 1o 1.20, w/miu BekTop mo m.21 uinn nm.22 u ¢dapManeBTHUECKH
MIPUEMIIEMBI HOCUTED.

24. Iomunentua mo modomy u3 mm. 1-19, HyknenHoBast kucnora no m.20 W/umm BEeKTOp
no n.21 wn n.22 nis npUMeHeHus! B UHAYKLIUM UMMYHHOT'O OTBE€Ta Ha BUPYC IPUIIIA.

25. Homunentun no modomy u3 mm. 1-19 w/unu HykienHoBast kucyiora no m.20, w/uinm
BEeKTOp o .21 v n.22 A5 NpUMEHEHUs B Ka4eCTBE BaKLIUHBI.

ITo noBepennocTn
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