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(57) M 3o00perenue oTHOCHTCS K 0ONACTH JMArHOCTHKA MMMyHHOro orseta Ha SARS-CoV-2 u BKmO4aer

THOPU/IHBI AHTUTEHHBIA OEJIOK, CoAepKaluii KaXIyI0 M3 aMUHOKHCIOTHBIX MOCIEI0BAaTEIbHOCTEH
crenyomux (parMeHToB CTPYKTYpHBIX OenkoB mramMmMa SARS-CoV-2 MN908947: a) momHas
rocsenoBareabHOCTh N Oenka, b) mocienoBarebHOCTh, COOTBETCTBYIONIAS aMUHOKHUCIIOTHBIM OCTaTKaM
6-20 E Oenka, C) MOCIICNOBATEIBHOCTh, COOTBETCTBYIOIIAas AMHUHOKHCIOTHBIM ocTaTkam 129-143
M Oenka, €) TOCIEIOBaTEeIbHOCTh, COOTBETCTBYIOIIAS AMHUHOKHCIOTHBIM ocTatkam 345-360 S
Oenka, f) mocrmenoBaTeNbHOCTh, COOTBETCTBYIOMAs aMUHOKHCIOTHEIM ocTatkam 500-520 S Oenka, w,
HeoOs13aTeNbHO, d) oCIeI0BaTeIbHOCTh, COOTBETCTBYIOIIAs aAMUHOKHUCIOTHBIM ocTaTkaM 36-50 E Oernka;
WM TIOCJIEe0BAaTeILHOCTEH TOMOJIOTHYHBIX (parMeHToB u3 mrammMa SARS-CoV-2, oTimyaromierocst ot
MN908947; pu 3TOM O€NOK XapaKkTepu3yeTcsi HopsaKoM b-c¢ B HanpasiieHHH oT N- k C-KOHILy, a eciu
npucytctByeT ¢parmenT (d) - mopsinkom b-c-d B HanpaBneHnu oT N- k C-KOHILy; a TaKKe HyKJICHHOBYIO
KHCJIOTY U BEKTOp, KOANPYIOIIE yKa3aHHbBIH OETIOK, M KIETKY, cofepxaityto ux. [Ipeanoxennsrit 6emox
COZICPXKHUT aHTUTEHHBIE JIETEPMUHAHTHI BCEX CTPYKTYpHBIX OenkoB SARS-CoV-2 u mo3Bosnsiet npoBoaAnTb
3¢ }eKTHBHYIO TUarHOCTHUKY KaK KJIETOYHOTO, TaK M T'yMOPaJIbHOTO MMMYHHOT'O OTBETA Ha NIEPEHECEHHYO
HHQEKITHIO.

IV  peede6ddil



Anturen SARS-CoV-2, cogepxamuii mociexoBaTeIbHOCTH CTPYKTYPHBIX OEJIKOB
KOpOHaBUpYyca
O61acTh TEXHHKH, K KOTOPOf OTHOCHTCS H300pETCHHE

Hactosmee n3o6peTeHne oTHOCHTCS, B 00ImeM, K THOPHAHBIM O€lIKaM M, B YaCTHOCTH, K
AaHTHUTeHHBIM 0elKaM KOpOHAaBHpYCa, KOTOphIe MOTYT OBITh MCIIOIL30BaHEl B JHATHOCTHYECKHUX,
HAyYHO-HUCCIIEOBATENILCKUX M MHBIX IEIAX. bojiee KOHKpPEeTHO, H300peTeHHE OTHOCHTCH K
rHOpUIHOMY aHTHTEHHOMY O€NKy, coIepXaieMy IOCIeIOBaTeIbHOCTH BCEX CTPYKTYPHBIX
O€JIKOB  KOpOHAaBHpYyCa, HYKICHHOBOH KHCIIOTE, KOAHMPYIOIIEH OTOT O€NOK, BEKTOPY,
BKIIOYAIONIEMY 3Ty HYKICHHOBYIO KHCIOTY, KIETKe, CoJAepkamel yka3aHHbIE O€JIOK,
HYKJICUHOBYIO KUCJIOTY H/WJIM BEKTOP H HHBIM BOILTOIIEHHSM.

CaenieHus O IpeAIEeCTBYIOMEM YPOBHE TEXHUKH

O nmnosBnerun kopoHaBupycHoi wuHpekuun 2019-nCov (COVID-19) B r. VYxamns,
npouHiusa Xy6ed, KHP, cramo um3BectHo B mexabpe 2019 r., u yxe cmycTs Tpu Mecsna
Bceemupnas Opranusanus 3apaBooxpanenus (BO3) o6bsBuia o nangeMun. BiausHue nasgeMun
COVID-19 na 5K0HOMHKY U COLHAIBHYIO chepy SBIAETCS KOJOCCATHHBIM H CBA3aHO HE TOJIBKO
C BBICOKOH JIE€TaJbHOCTBIO M TNOTEpPEH TPYAOCIIOCOOHOCTH, HO M KAapaHTHHHBIMH H HHBIMH
MepaMH, BB€ICHHBIMH BO MHOTHX CTpaHax MHpa.

ITo ounenxke BO3, u3bbirounas cMmeptHOocTh B 2020-2021 rr., BeiBanHas COVID-19,
cocraBuina okono 14,9 muu yemoek (David Adam, “15 million people have died in the
pandemic, WHO says”, Nature 605, 206 (2022)). X0Ts 4HCIIO HOBEIX ClTy4aeB 3a00JI€BaHHA H
CMEPTHOCTh C TEYEHHEM BpPEMEHH CHHXKAIOTCH, SKCIEPTHOE COOOINECTBO HE MPHOLUIO K
IIOHUMAHHUIO, KOT/Ja CIIeyeT OXHUJIaTh OKOHYAHHS IaHJIEMHU; BHICKa3bIBAIOTCA MPEATIOI0KEHHS
O TOM, YTO QHAJIOTHYHO TpHUIIy KOPOHABHpPYCHas HH(peKmus OyIdeT NOmIepXHBaThCA B
YeJIOBEYECKOM COOOIIECTBE B TEUCHHE HEONPENEeJICHHO IOJIOro BPEMEHH, IEPUOIMYECKH
UHHLAAPYS «BOJHE smuaemuii win nanaemuii (Lindsay Smith Rogers, “Where We Are in the
Pandemic”, May 24, 2022, Johns Hopkins Bloomberg School of Public Health).

B 3THx o0OCTOSTENBCTBaX HA MEPBHIH IUTAH BBIXOOUT OIEPATHBHOCTh CO3JAHUS
IpodUIaKTHYESCKUX, TEPAEBTHYECKUX H JUATHOCTHYECKHX CPEACTB H METOJOB, a COOOIMIECTBO
HCCIIeIOBaTeICH 3aMHTEPEeCOBaHO B HAZEKHBIX H YHHBEPCAIBHBIX HHCTPYMEHTaX, HE0OX0IUMBIX
npyd pa3paboTKe yKa3aHHBIX CPEACTB W MeToIOB. boiee Toro, Tak jke, Kak M MEIHKH,
KoHTakTHpyomue ¢  OomeHeiMH ~ COVID-19,  uccnemoBarenu, — paspabaThIBaromue
npodHIaKTHYECKHE, TEPaNeBTHYCCKHE H JUArHOCTHYECKHE CPEACTBA H METOABI H HMEIOIIHE
neno ¢ WHQEKIMOHHBIM areHTOM, BXOIAT B TPYNIy DpHCKa, a, CJIEAOBaTEIbHO, HMEETCH
OTPeOHOCTD B CO3MaHNM TAKMX HHCTPYMEHTOB HUCCIIEIOBATEIISA, I03BOJIAIOINX B ONPEAEACHHBIX

cliy4dasaxX OoTKasaTbCsa OT UCIIOJIb30BAHUs HEIIOCPEACTBECHHO I/IH(I)CKIII/IOHHOFO arcHTa.



Boz6ymurens COVID-19 — xoponaBupyc SARS-CoV-2, reHOM KOTOPOTO NpPEACTaBIISET
coboit ogHonenoveunyto cMeicnoByio PHK pasmepom okono 29,9 k6; crpykrypHele Genxu: N
(6enox Hykneokancuma), M (MemOpanHsiit Genok), E (Oemok ob6onouku), S (cnaiix Genok); u
HECTPYKTypHbIe Oenku nspl—16, BEINOMHSIOMAE pa3InIHbIe QYHKIHH.

SARS-CoV-2 MyTtHpyeT C TeueHUEM NaHAEMHH. BOJBIIMHCTBO MyTalHil HE HMEET
HHMKAaKOIo (3Ha4¥MOro) BIHSHHS Ha CBOMCTBA BHpYCa, OJHAKO WHOTAA OHH MOTYT M3MEHSATH
Coco6HOCTh BHpYCa K PaclpOCTPaHEHHIO, TSKECTh BbI3BIBaeMoro 3aboneBanus d T. 1. BO3
Be/IeT MOHHTOPHHT NosBleHHs BapuaHTOB SARS-CoV-2 1 xiaccHuuupyeT UX 10 MOTCHIUATY
BIMSHHSA Ha cucreMy 3apaBooxpaHeHus (“Tracking SARS-CoV-2 variants”, World Health
Organization, https://www.who.int/en/activities/tracking-SARS-CoV-2-variants/). Ha xonen
2021 r. - Hagano 2022 r. BapuanTOM, BbI3biBaroImuM o3aboueHHocTh (VOC), ssisercs Omicron.

AxryaneHOH npobiaeMoii uccieoBareneil B JaHHON 00IacTH OCTaeTcs OLEHKa XapaKTepa
dopMHpOBaHMS HMMYHHOro orBeTa Ha 3apaxeHne SARS-CoV-2 u BakuvHamuio, ero
3aBHCHMOCTb OT I€MOTPapHIECKHX U PACOBBIX XapaKTEPUCTHUK, a TAKKE H3MEHEHHE HMMYHHOTO
cTaryca BO BpeMeHH. B dYacTHOCTH, BOCTpeOOBaHBI MMMYHOJIOTHYECKHE METOIBI OIECHKH
TyMOPAJIbHOTO (AHTUTENBHOTO) OTBETA. B JI0mO/THEHNE K Ka9eCTBEHHOMY OIPEIEJICHUIO aHTHTE
HUMeEETCs MOTPeOHOCTh B KOJIMYECTBEHHOM OMNpEACTCHUH U MU depeHIHATBHON JHarHOCTHKE
anturen (IgA, IgM, IgG), uyto no3Bonger momyunts Gojiee ITyOOKHE MO3HAHUA OTHOCHTEIBHO
XapaKTepa TeKYIIUX U NPONIUIBIX HHGEKIr# (BOIH) U BEIpaGOTKH HMMYHHUTETA Y JIFOACH.

M3BeCTHO MHOXECTBO [JOCTYNHBIX HCCIENOBATENsIM KOMMEPYECKHX TECT-CHUCTEM,
HanpuMep Anti-SARS-CoV-2 Omicron ELISA (IgG) u Anti-SARS-CoV-2 RBD ChLIA (IgG)
or EUROIMMUN, rze mociemHHil TeCT SABIAETCS KOJIHYECTBEHHBLIM, B O0OHX B KadyecTBE
aHTHUTeHA HCIIONB3yeTCH ¢bparMeHT S1, [IOJTy9CHHBIH U3 Oenka S
(https://www.euroimmunblog.com/euroimmun-launches-two-assays-for-the-quantification-of-
sars-cov-2-antibodies/).

B memoM, B ypoBHE TEXHHKH IIPEAJIAralOTCs pa3InYHbIe aHTUTCHHBIE [10C/IE0BATENHHOCTH
HHWBUAYAIBHBIX CTPYKTYpHBIX 6enmkoB SARS-CoV-2 s npuMeHeHHS B IHAarHOCTHYECKUX H
TepaneBTHYeckux uemix. Hampumep, B WO2021226229 pacKkpslBalOTCS pa3iU4HEIE
uMMyHoreHHsle BapuanTel N u S 6emkoB SARS-CoV-2, a Taxxke MX (parMeHTHI, HallpEMEp
nomen RBD S 6enka.

OpHako MOXOOHBIE pENICHHss HMEIOT TOT HEJNOCTAaTOK, YTO B ClIydae HeoOXoOMMOCTH
3aeHCTBOBATh B HCCIEAOBAHUAX pa3MYHBIE CTPYKTypHBIE O€NKH, CIenuamuct Oyner
BBIHY)KICH HCIOJIB30BaTh MAHENb AHTUTCHOB, YTO BEIET K CHHIXKEHHIO IPOU3BOAMTENBHOCTH

paGoThl M MOBBIIIAET KOJUIECTBO OMIHOOK.



B o6mactu Bakius nmpotuB SARS-CoV-2 Beayrcs pazpaboTKy IOJHAMUATONHBIX BaKIMH Ha
OCHOBE IENTHOB, coJepXKalnux 2  60Jiee KOPOTKHX SMHUTONOB WM (pparMeHTOB 6enkoB SARS-
CoV-2 (WO02022104002), ommako ychemHoe NpUMEHEHHE TMNOAOOHOro mnoaxonaa MAJd
JHArHOCTHYECKHX QaHTUTE€HOB, IIO-BHIUMOMY, HEU3BECTHO.

N3 WO02021216743 wu3BecTHBl XUMEpPHBIE AHTUICHEBI, COJCpXKAlHe OINpEeACICHHBIC
¢parmentel S, N 1 M GenkoB SARS-CoV-2 mns ctuMymmpoBanus T-KJIE€TOYHOro OTBETa
(¢ur. 7, SEQ ID NO: 24, 25), u xoTOpble MOTYT pacCMaTpHBAaTbCd B KAuyeCTBE IPOTOTHIIA
Hacrosmero u3oOpereHus. Bmecre ¢ teM, ¢parmMeHT S B cocTaBe yKa3aHHBIX XHMEp HE
BKmouaeT RBD, u HM 0fHA U3 XMMEpP HE COACPXKMT SMUTOMBI BCEX CTPYKTYpHBIX 6enkoB SARS-
CoV-2. OTCYTCTBYIOT CBEIEHHS O JHATHOCTHYECKOH LIEHHOCTH PAaCKPBITBIX aHTUI€HOB.

Hacrosmee uzo6peTeHne Npeo1oaeBaeT HEAOCTATKH, IPUCYIIHE H3BECTHBIM PEIICHHSIM, H
pemaer mpo6JieMy NpeoCTaBlICHUs YHHUBepcaabHOro rubpuasoro anturena SARS-CoV-2 ms
HCCIIEZIOBATEILCKAX U AUATHOCTHYECKUX LIETIeH.

CymnuocTth n300peTeHus

B oaroM acriexTe H300peTeHHs MPeAIoXKeH rHOpAHBIN aHTUTCHHBIN O€IOK, ConepKalmui
KaKIYI0 M3 aMHHOKHCJOTHBIX IOC/IEOBATENbHOCTEN CleXyIomuX (pparMeHTOB CTPYKTYPHBIX
6enxoB mramma SARS-CoV-2 MN908947:

a) MoJIHas ToCIe0BaTeIbHOCTh N Oenka,

b) mocen0BaTeNEHOCTD, COOTBETCTBYIOIIAS aMHHOKHCIOTHEIM ocTaTtkaM 6-20 E Gernka,

¢) MOCIEI0BATENBHOCTE, COOTBETCTBYIOLIAsA aMHHOKHCIOTHBIM ocTaTkam 129-143 M Gernka,

€) IOCIIE0BATEILHOCTD, COOTBETCTBYIONIAsA aMHHOKHUCIIOTHRIM ocTaTkaM 345-360 S Genka,

f) mocnenoBaTENBHOCTD, COOTBETCTBYIONIAA AMHHOKHCIOTHEIM ocTaTkam 500-520 S 6enka,

H, Heo0s3aTeNbHO, d) II0CIeN0BATENFHOCT, COOTBETCTBYIOIAs aMHHOKHMCIIOTHEIM OCTaTKaM 36-
50 E Genka,

WIM HOCIENOBATENbHOCTEH TOMOJIOTHYHBIX ¢parmentoB u3 mramMmma SARS-CoV-2,
oTnuyaromerocs or MN908947;

IpH 3TOM O€NIOK XapakTepusyeTcs MopsakoM b-c B HampabieHnH oT N- k C-koHIy, a eciu
npucyrcTByeT pparment (d) - mopsakoM b-c-d B Hanpasienus oT N- k C-KoHIy.

Kpome TOro, mnpeiioxeHa HYKIEHHOBas KHCJIOTa, KOJMPYIOMAs yKa3aHHBIA Oelok,
BEKTOp, COAEpXaluii yKa3aHHYI0 HYKIEHHOBYIO KHCIOTY, a TaKXe KJIeTKa, colepikamast
yKa3aHHYIO HyKJIEHHOBYIO KHCIIOTY MJIH BEKTOP.

B omHOM BOIUIOIICHMM TIuOpuaHBIA Genok comepxur Bce ¢parmentsl (a)-(f);

aJbTEPHATUBHO, OeJIOK He ColepKHT ¢parMenT (d).



B mnpeamourntenpHpix BomnomeHusx mTaMM SARS-CoV-2, omimuarommiics 0T
MN908947, BeiGpan m3 cnexyrommx: OV054768, MZ433432, OM367886, OKO091006,
OM287553, MW514307.

B HEOrpaHMYMBAIOMMUX YACTHBIX BOIUIOIIECHUAX YKa3aHHbIH THOPHIHBIA GEIOK COACPXKUT
OJIHY HJIH HECKOJIBKO H3 CIEXYIOIIHX IOCIEA0BATENBHOCTEH:

- TIOCJIEAOBATENBHOCT, BEIOpannyto u3 SEQ ID NO: 2, 3 umn 4 («dpparMent N»);
- IOCJIEI0BATENLHOCTS, BEIOpanuyio u3 SEQ ID NO: 5 umn 6 («dparment Ely);

- nocnenoBarenbHocTh SEQ ID NO: 7 («dparmMeHT My);

- nocnegosarensHocts SEQ ID NO: 8 («bparmenT E2»);

- nocaenosarenbHocts SEQ ID NO: 9 («pparmeHT S1y);

- [0CNIEIOBATENBHOCTD, BEIOpanHyto 13 SEQ ID NO: 10 umn 11 («parment S2»).

[lpeanmouTHTENbHO yKa3aHHBIM TIMOpHAHBIA  G€NOK HMeeT —MOCIEAOBATENBHOCTS,
BrI6pannyio u3 SEQ ID NO: 1, 14, 15, 16, 17 unu 18; npeAnoYTHTENBHO COCTOUT U3 HEE.

B 0ZHOM M3 4aCTHBIX BOIUIOMIEHMH YKa3aHHBIH rHOpUIHBIH O€TOK MEYEH NETEKTHPYEMOH
METKOM, ABIAeTCS MMMOOMIN30BaHHBIM Ha CyOCTpaTe H/MIM COAEPXKHT IIOC/IENOBATENbHOCTD,
BHIOpanHyio u3 His-tag, caiiTa paclio3HaBaHHA IIPOTEasbl, MOCIENOBATENILHOCTH YCHIIHBAIOMIEH
MMMYHHBIN OTBET, WJIM KOMOMHAIMH YKa3aHHOTO.

ABTOpBI M300peTeHHs OGHApYXWIHM, YTO TMOPHUIHBIA Genok sBsercs 3GeKTHBHEM
AHTHUTEHOM, KOTOpBIH HECET B cefe aHTHIeHHBIE JETCPMUHAHTHI (MMHUTOIBI) BCEX CTPYKTYPHBIX
GenkoB koporaBupyca SARS-CoV-2. Taxum obpasoM, obecredeH YHUBEpCAIbHBIA aHTHICH,
KOTOPBIA MOXET ObITH UCIOJIB30BaH, B YACTHOCTH, Ul KOMILIEKCHBIX OIICHOK HMMYHHTETA, I7Ie
B MHOM CJIy4ae IOHaN06HI0CH Gbl HECKONIBKO OTAEIbHBIX KOPOHABHPYCHBIX GENKOB.

KpoMme 3100, THOpHAHEIH 60K 06eciedrBaeT CIeAyIONIHe IPeUMyIecTBa U 3¢ GeKTh:

- pasmep Geika u ero GU3MKO-XHMHAYECKHE CBOACTBA 06ECIIEUMBAIOT IPOCTOTY €TI0 HApabOTKH U
OYWCTKHM; MPOLECC IPOM3BOACTBA O€NKa SBIAECTCS OBICTPHIM, K HEMY NMPEABABIACTCA MUHHMYM
TpeGOoBaHuUi, B TOM YHCIIE [IOTOMY, YTO WH(EKIMOHHbIA areHT Kak TaKOBOH HE MCIIONB3YETCs
IIPH IIPOHU3BOICTBE;

- 6enok He TpebyeT co3faHusd HU3KOTEMIIEPaTyPHOH XOJIOZOBOH LIENH, MOXKET XPAaHUTBCH MPH
+4 °C no0 2 n€eT, a B IO IIM3UPOBAHHOM GOpME - Topas3ao J0JbIIE;

- GEJIOK He COAEPKUT parMeHTHI, TOMONIOTHYHEIE (pparMeHTaM MOJIEKYJ OpraHM3Ma;

- BBI3BIBAET KaK KJICTOYHBIN, TaK U aHTUTEJIBHBIN OTBET.

Kpome Toro, n306peTeHne Take BKIIIOYAeT CIEAYIOmHUe OObEKTHL:

- croco6 momydeHus 6Gefka Mo M300pETeHHIO, BKIIOYAIONHMH HapaboTKy Gelka ¢ IMOMOIIBIO
KIETKH 0[O H306peTeHHI0 (KOTOpas COAEPKHT HYKIEHMHOBYIO KHCIOTY MM BEKTOp IO

M300pETEHHNIO), €T0 BBIJIEICHHE H, He00S3aTebHO, OHUCTKY;



- HMMYHOJIOTHYeCKHH crmocob omnpenenenus Hamwuus aHtutel K SARS-CoV-2 B obpasue
cyOBeKTa, BKIIOYAIOMKi HHKyOauio 3Toro obpasua ¢ ruGpuaHsmM OenkoM 1o H300peTeHHIO B
JETEKIMIO CBS3bIBaHMs THOpUAHOro Oenka ¢ aHTUTEIaMH (peaKilius aHTHTeH-aHTHTEIIO);
- mpuMeHeHnue rubpuaHoro 6enka mo u306peTeHuIo B kadecTse aHTUreHa SARS-CoV-2;
- HabOp A1 MPOBEICHUS MMMYHOJIOTHYECKOIO aHAIM3a, OTIMYAIOMMACA TEM, YTO B Ka4eCTBE
AQHTHT€Ha HCIIOJIb3yeTCa rUOpUIHbIH Oel0oK 10 H300peTEeHHIO;
- KOHBIOTAT JIJIsi IPMMEHEHHS B IMMYHOJIOTHUECKOM criocobe, BKIIOYalomui ruOpuaHbIi 6€10K
10 H300PETEHHUIO B JETEKTUPYEMYIO METKY.
[lepeuens rpaduueckux MaTeEpHaIOB

®ur. 1 - quarpamMMa, WLTIOCTPUpYIOIIas CyONOIyISIHOHHYIO CTpYKTYpy T-muMdonuTos
MBIIIEH HUCCIIeNOBaHHBIX Irpymn cornacHo [Ipumepy 3; BepTHKaIbHas OCh - KOIHYECTBO XKHUBBIX
T-nmamdonmros, cuaTesupyromux IFNYy; «KOHTpOIb-» - OTPHIATENIBHEIM KOHTPOIb, «OIBIT» —
crumynsuus 6enkom o [Tpumepy 1, «<KOHTPOIB+» - MOJIOXKATENLHBIH KOHTPOJIb.

®wr. 2 - KapTa BEKTOpa, C MOMOIIBI0 KOTOporo noiydanu 6enok no IIpumepy 1.

OmnucaHue NocaeaoBaTEIbHOCTEH

SEQID NO: | Onucanne *

1 Bemok u3 Ilpumepa 1

2 N nonrocTEIO, MN908947

3 N nonsocteio, MW514307

4 N nonsocTEIO, OM287553

5 E1l, nosunuu 6-20, MN908947, MW514307

6 E1, nosuuum 6-20 OM287553

7 M, no3unuu 129-143, MN908947, MW514307, OM287553
8 E2, nosumuu 36-50, MN908947, MW514307, OM287553

9 S1, mo3uuu 345-360, MN908947, MW514307, OM287553
10 S2, no3ummu 500-520, MN908947, MW 514307

11 S2, nozumuu 500-520, OM287553

12 [Tpumep 1, BcTaBKa B BEKTOP

13 pET24a_Nnew, Ilpumep 1, monnas mocie10BaTeIbHOCTR
14 aHaJIor Ha OCHOBe J[yOpoBKH

15 agayor Ha ocHoBe OMHUKpOHa

16 anasor 6e3 E2

17 anasor 6e3 E2 Ha ocHOBe JlyOpoBKH

18 anasior 6e3 E2 Ha ocHoBe OMHKpOHa

O6o3nauenus 6enkoB cornacHo GenBank:



- MN908947: E - QHD43418, M - QHD43419, S - QHD43416, N - QHD43423;
-MW514307: E - QQW55899, M - QQW55900, S - QQW55897, N - QQW55905;
- OM287553: E - UID17631, M - UID17632, S - UID17629, N - UID17637.
ITogpo6GHOE onucaHue H300pETEH S
TepMmunonorus

Bce HCIONB3yeMble TEPMHHBI MMEIOT 3HAYCHHUS, COOTBETCTBYIOIIME IPHHATHIM B JAHHOH
oOnacti, ecnu Gonee chenupuueckoe WIM HHOE TOJIKOBaHHE HE ONPENEICHO B JAHHOM
JOKYMEHTE U He ClIeyeT U3 KOHTEKCTa.

TepMUHBI «IIENTHA», CIONHIENTHA», «OGEIOK» OTHOCATCA K NMOJIMMEDY M3 aMHUHOKHCIOT
HE3aBHCHMO OT JUTHHBI TIOJIMMEPa; TaKuM 06pa3oM, GparMeHTHI Gelka, OJTHTOIENTAIbI H OeNKH
BKJIFOYEHBl B ONpEAeNieHHe. OTH TEPMHHBI TaKXE€ OXBATHIBAIOT IMOCTIKCIPECCHOHHBIC
MOIM(QHKALMK, HAIpUMEp KOBAICHTHOE TMpPHCOEJUHCHHE IMKO3HIbHBX, AUCTHIbHBIX,
docdaTHBIX, IMIHAHBIX TPYII U T. II. B 1aHHOE ONpENe/ICHHE TakKe BKIIIOYCHBI! MOTHNCITH/IB!
¥ GeNKH, KOTOPHIE COJEPXAaT ONMH WX GoJiee aHAJIOrOB aMHHOKHMCIOTHI (BKITIOUas, HAPUMED,
HE BCTpEYAIOIIMecss B NPHPOJE AMHHOKHUCIOTHL, AMHHOKHCIIOTBI, KOTOPBIE BCTPEHAlOTCA B
NpUpOJe TONBKO BHE HEPOJCTBEHHOM GHONOTMYECKOH CHCTEMBI, MOIM(HIMPOBAHHEIE
AMHHOKHMCJIOTEI U3 CHCTEM MJIEKONHTAIONIMX M T. JI.), IIOJANEHTH/IB ¥ GENKH ¢ 3aMeIICHHBIMH
CBA3SMH, a TAKKe JPyrHe Moau(HMKalWH, W3BECTHbIC B JAHHOH 0071acTH, NMPHPOJHBIC MM
HeNpUpOAHBIE. YIOTpeONeHne 3THX TEPMHHOB B KOHTEKCTe H300PETEHHA YKashIBacT Ha
TIPEMMYIIECTBEHHYIO [IPHPOTY BEIIECTBA, HO, Kak Oy/eT MokasaHO Jajee, HE O3HAYACT, YTO B
HOJNHIENTH/IE H G€JIKe IPUCYTCTBYIOT TONBKO H HCKIIOYMTENHHO AMUHOKHCIIOTHBIE OCTaTKH.

TepMHHBI ~ (XMMEDHBIH»,  «THOPHIHBINY»,  «PEKOMOMHAHTHBIAY»  HCIONB3YIOTCH
B3aHMO3aMEHAEMO B OTHOLICHHH OelKa 10 M300peTeHHIo U 0603HaYaloT, B obmeM, Gelok,
KOTOPBI CO3MaH IyTeM COelMHeHHsA dacTell (GenxoB wiM HX (parMeHToB), B3ATHIX H3
Pa3IMIHBIX HCTOUHHKOB.

«AHTHTEHHBIA» yKasbiBaeT Ha (yHKIMIO Geika M ONpeNeNseT ero HasHadenwe. B
KOHTEKCTe M300PETeHHs STOT TEPMHH MOAPAa3yMeBaeT, 4To Gelok Mo H300peTeHHIo obnamact
dynkuueit anturena SARS-CoV-2.

«BapuaHT» 03HayaeT, [IPH CChUIKE Ha O€NIOK, MOJMICHTH/, HKICHHOBYIO KHCIIOTY U HHBIC
00BEKTHI, TaKWe SKBUBAIEHTHI, KOTOPHIE HMEIOT GIH3KYI0 aMMHOKHCIIOTHYIO HJIH HYKJICOTHIHYIO
IOC/IEIOBATEFHOCTD W COXPAHAIOT JKENAeMylo CTPYKTYpy /WM (yHKuHoHanbHOCTS. IIpn
CCBUIKE HAa BHPYC TEPMHHBI «BAPHAHT», «IITAMMY, «H30JIST» yNOTPEOIAIOTCS, KaK NpPaBHUIIO,
B3aMMO3aMEHAEMO, OJHAKO CNEAyeT IIOHHMarb, YTO B pPaMKaX KOHKPETHOH CHCTEMBI
MMEHOBAHHS MIM KIacCH(MKAINK JaHHBIE TEPMUHBI MOTYT HMETh HHOE MM Goiee TOIHOE

3HAYCHHE, XApaKTCpPHBIC I 3THX CHCTCM; HanpuMep, «BapyuaHT», «ITaMM» HIHA «HU30JIAT»



MOTYT O3HAYaTh MHAMBHIYATbHBIH T€HOM WIM TPYNny GIH3KMX 1O CTPyKType IeHOMOB. B
MoGOM CiIy4ae, MOCKONBKY H300peTeHHE HE OIPaHMYEHO B OTHOIICHHH HCIOJIB3YEMBIX
BAPUAHTOB, IITaMMOB, H30JIATOB, JAaHHBIE TEPMHHBI CJIEAYET TOJNKOBAaTh PaCIIMPUTENIBHO, CCIH
KOHTEKCT IIPsAMO HE YKa3bIBacT HHOE.

«TTpOIICHT HACHTHYHOCTAY XapaKTepu3yeT BapHaHT ("MACHTHYHAS MOCTIENOBATENbHOCTD"),
CXONHBIM Ha ONpeNeJCHHOE OSTHM IIPOICHTOM KOJHMYECTBO OCTaTKOB aMHHOKHCIOT CO
CpaBHHBaeMo# TocnefoBarebHOCThI0. Hanpumep, naenTudnocTs Ha 80 % kaxoi-mbo apyroi
Mocie0BaTeNbHOCTH o3HadaeT 80 % coBmagalomux aMHHOKHCIIOT B TOM XK€ IOJI0OXKEHHH IIpH
BHIPABHMBAHHH IOCIIENOBATEIBHOCTEH, KOTOPOE MOXHO OCYIIECTBMTh M3BECTHHIMH B JaHHOH
obnacTH TEXHHMKHM crocobamMu. AHAIOTHYHO 3TOT TEPMHH IPUMEHACTCA H K HYKJICHHOBBIM
KHCJIOTaM, I/ CPaBHUBAETCS KOJTHYECTBO.

«MyTauun» 03Ha4aroT, B KOHTEKCTe 6elka Ml HYKJIEHHOBOW KHCIOTHI, TOYECHHBIC 3aMEHEI
AMHMHOKHCJIOTHBIX OCTATKOB M HYKJIEHHOBBIX OCHOBaHHMH, MHCEPIMH M [CJICIMH OCTaTKOB H
OCHOBaHHI (B CITydae OCHOBAHHMH CO CABATOM PaMKH CUHTHIBAHHA WM 6€3 CIBUTa).

IMon «aHTHreHaMH» TOHHMAIOT MOJIEKYJy MIH  MOJEKYISPHYIO  CTPYKTypY,
PACIIO3HABAEMYIO PElENTOPOM AHTHI€HA, HAPUMEp aHTHTEeNaMH HIH uX ¢parmentamu, T-
KJIETOYHBIMM DELENTOPaMA M MPOYMMH CBS3BIBAIOMIMAMH CTPYKTYypaMH. AHTHIEHBI COAEpXKAT
ONWH WM HECKOJBKO OSIIMTONMOB — XapaKTEepHBIX CTPYKTYPHBIX MPH3HAKOB AaHTHUICHA
(aHTHTEHHBIE JIETEPMHHAHTE)). AHTHTEH MOXET INpPEeICTaBIATh CO0OH HMMYHOTEH, T.e€.
croco6eH BBI3EIBATh T'YMOPAJIBHBIN HITH KJICTOUHBIA UMMYHHTET.

«VIMMYHOJIOTHYECKHH aHAIH3» NPEACTaBIAET co00H OHOXHMHYECKHH TECT, B KOTOPOM
M3MEPSIOT MPUCYTCTBHE MM KOHIIGHTDALHMIO aHATATA (KaK MpaBHIIO, HO HEOOA3ATENBHO, 3TO
6eNoK) ¢ MOMOIIBIO CBA3BIBAIOIIEH MOJIEKY b (HalIPUMEp, aHTHTENIA) WM aHTHICHa.

Ilpy HCIONB30BaHHM TEPMHHOB B EIWHCTBEHHOM YHCIIE IOJpPa3syMeBacTCs, TaM, TAE
JOIYCKAeT KOHTEKCT, YTO BO3MOXKHO X MHOXKECTBEHHOE 9HCIIO, M Ha0GOPOT.

TepMUHBI «BKITIOUAIONIH», «COACPKAMMUI», KAMEIOIHA» U T. II. 03HAYAIOT, YTO IIOMHMO
YKa3aHHBIX 5JEMEHTOB MOTYT COIEPXKarbCsi MHHBIC HEOTOBOPEHHBIE (HECYINECTBEHHBIC)
3TeMEHTHI. B KaXI0M Cllydae JaHHbIe TEPMUHBI TAKKE OXBATHIBAIOT 3HAYCHHME «COCTOSLINA H3Y,
T.e. B OJHOM W3 BOIUIOHIECHHMH NOAPa3yMeBalOT, YTO OMMCHIBAEMBbIH OOBEKT XapaKTepH3yeTCs
HAJIMYKEM TOJIFKO YKa3aHHBIX JJIEMEHTOB.

VIOMHHaeMEIE YHC/IEHHBIE 3HAYeHHS TOAPa3syMEBalOT KaK POBHO yKa3aHHOE 3HAUYCHHE,
TaKk ¥ IPUMEPHO COOTBETCTBYIOLIEE €My (I 3TOrO TaKXe HUCIOJB3YIOTCH TEPMHHBEI «OKOJIOY,
(IPEMEPHOY», IIPHOTH3UTENLHO»), YTO OMNpEACISETCS OTKIOHEHHEM B OONBIIYIO H/WIH

MeHBIIYIo cTopoHy Ha 10, 5, 2 wm 1 %, wiH, B CiIydae IapaMeTpoB, KOTOphIE MOTIYT OBITh



M3MEpEHb! C OMPENENCHHON TOYHOCTHIO, - B TPEJENax OUIMOKH H3MEPEHHH, XapaKkTepHOH s
TPaJMIIMOHHBIX CPEICTB H3MEPEHHS.

[IpuBOMMMEIE HHTEPBaTBl IO YMOJTYAHHMIO TOAPa3syMEBAKOT, 9rO HEMOCPCACTBEHHO
PAacKpHITEl KaK TDaHHYHbIC 3HAYCHHS MHTEPBAIOB, TaK W BCE COJACPXKAIIMECH B HHTCPBATIC
3HAYCHHUS.

Crocobl M MeTOHbl OHOMH)KGHEDHM II0 HACTosIeMy H300peTeHHI0 OOBIMHO
OCYIIECTBJIAIOT B COOTBETCTBHH C TPAIUIMOHHBIMH CIIOCOOaMH, XOPOIIO H3BECTHEIMH B JaHHOU
006JIaCTH, ¥ Kak ONHCAHO B PadIMYHBIX 0OmUX M Golee KOHKPETHBIX HCTOYHHKAX, KOTOpbIC
LUTHPYIOTCS B 0GCYXIAIOTCA B HACTOAIIEM ONMCAHHH, €CTH He yKasaHo HHoe. CM., Hanpumep,
Sambrook J. & Russell D. Molecular Cloning: A Laboratory Manual, 3rd ed., Cold Spring
Harbor Laboratory Press, Cold Spring Harbor, N.Y. (2000); Ausubel et al., Short Protocols in
Molecular Biology: A Compendium of Methods from Current Protocols in Molecular Biology,
Wiley, John & Sons, Inc. (2002); Harlow and Lane Using Antibodies: A Laboratory Manual,
Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y. (1998); u Coligan et al., Short
Protocols in Protein Science, Wiley, John & Sons, Inc. (2003).

CCHIIKH Ha AaMHHOKHCIOTHBIE OCTATKH, WCIIONB30BAHHBIE B HACTOALICH 3asBKC,
0603HaYeHbl OOGLIETPHHATEIM OTHOOYKBEHHBIM HIH TPEXOYKBEHHBIM KOAOM (CM., HalpuMep,
Lehninger, Biochemistry, 2" edition, Worth Publishers, New York, 1975, p. 72).

Crpykrypa Oenka

I'uOpuAHBINA aHTUreHHBIH GeNoK Mo H300PETEHMIO COIACPKHT MATH-IIECTH (¢ parMeHTOoB,

TIOJYYEHHBIX U3 CTPYKTYpHBIX OenkoB SARS-CoV-2:

a) nonHopasmepHbIi N Genok («dparment N»),

b) NOCIEZOBATENBHOCTb, COOTBETCTBYIOIAd AMHHOKHCIOTHEM ocTaTkaM 6-20 E 6enka
(«pparmenT E1»),

C) TOCTENOBATEIBHOCT, COOTBETCTBYIONMAsS AMHUHOKHCIIOTHBIM OCTaTKaM 129-143 M 6enxka
(«bparmesnT M»),

Heobs3aTensHo d) MOCIeNOBATENBHOCTD, COOTBETCTBYIOMIAs! AMUHOKHCIOTHEIM OCTaTkaM 36-50
E 6enka («pparmenT E2»),

€) MOCIENOBAaTENEHOCTh, COOTBETCTBYIONIAS AMHHOKHCIOTHBIM OCTaTKaM 345-360 S Genka
(«dpparmentT S1»),

f) mocnemoBaTeNBHOCTh, COOTBETCTBYIOLIAs aMHHOKHMCIOTHBEIM OCTaTKaM 500-520 S OGenka
(«bparmenT S2»).

B rubpuanom Genke HeoOX0aMMO COGIIOAATh MOPSNOK PaCIOIOXKEHHSA ¢parMeHTOB b-C
(umu E1-M) B HanpasieruH oT N- k C-KOHILy, 8 €ClIH NPHCYTCTBYET ¢parmenT (d), TO TOPSIOK

b-c-d (wm E1-M-E2) B Hampaenemmn oT N- k C-xomuy. OcTanbHbIC ¢parMeHTBl MOTYT
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pacronarathcs B pasTuYHOM nopsiake ot N- k C-konmy, Hanpumep N-E1-M-E2-81-S2, N-E1-M-
E2-S2-S1, S1-E1-M-E2-S2-N, S1-E1-M-E2-N-S2, S2-E1-M-E2-S1-N, S2-E1-M-E2-N-§1, El-
M-E2-S1-S2-N, E1-M-E2-N-S1-S2, E1-M-E2-S1-N-S2, E1-M-E2-S2-N-S1, E1-M-E2-82-S1-N,
E1-M-E2-N-$2-S1, S1-N-E1-M-E2-S2, N-S1-E1-M-E2-S2, S2-N-E1-M-E2-S1, N-S2-E1-M-
E2-S1, S1-S2-E1-M-E2-N, S2-S1-E1-M-E2-N, S1-S2-N-E1-M-E2, S2-S1-N-E1-M-E2, N-S1-
S2-E1-M-E2, N-S2-S1-E1-M-E2, S1-N-S2-E1-M-E2, S2-N-S1-E1-M-E2, N-E1-M-§S1-§82, N-
E1-M-S$2-S1, S1-E1-M-S2-N, S1-E1-M-N-S2, $2-E1-M-S1-N, S2-E1-M-N-§1, E1-M-S1-82-N,
E1-M-N-S1-S2, E1-M-S1-N-S2, E1-M-S2-N-S1, E1-M-82-S1-N, E1-M-N-82-§1, S1-N-E1-M-
$2, N-S1-E1-M-S2, S2-N-E1-M-S1, N-S2-E1-M-S1, S1-S2-E1-M-N, 82-S1-E1-M-N, S1-S2-N-
E1-M, S2-S1-N-E1-M, N-S1-S2-E1-M, N-S2-S1-E1-M, S1-N-S2-E1-M umu S2-N-S1-E1-M.

BhIpakeHHe «IOCIEI0BATEIbHOCT, COOTBETCTBYIOIAsS aMHHOKHCIOTHBIM —OCTaTKaM»
cleqyeT IOHMMAaTh, KaK IIOCIEOBATENbHOCTh, KOTOpas HEMOCPEACTBCHHO IIPEICTaBICHA
yKa3aHHBIMA OCTaTKaMy B mTamme aukoro tuma (MN908947), a B ciydae HCIOJIL30BaHHA
HHOr0 IITaMMa — TOMOJIOTMYHAs IOCJIeIOBAaTENFHOCTD, KOTOPYIO MOXHO YCTaHOBHTH IIyTEM
BHIDABHHMBAHHA AMHHOKHCIIOTHO! IIOCIENOBATEIHOCTH COOTBETCTBYIOWIEro Genka yKasaHHOTO
HHOTO IITAMMa OTHOCHTEJBHO AMHHOKHCIOTHOH IOCIEIOBATENBHOCTH 3TOro e Oenka B
[ITAMME [JUKOTO THINA. BHIpaBHUBAaHHE MOXET OBITh BBIIOJHEHO C MOMOIIBIO H3BECTHBIX
anroput™os (nanpumep, BLAST, PSI-BLAST, FASTA) umu BpyuHyto. [l MHOTHX IITaMMOB
ykaszaHHbIe no3uimu (6-20 u 36-50 E Genka, 129-143 M Genka, 345-360 u 500-520 S Genka)
6ydyT TOMOJNOTHYHBIMH TAKOBBIM B INTaMMe JHKOro Tuma. /[lus Tex mTaMMOB, B
AMHHOKHCIOTHBIX TIOC/IEA0BATENIHHOCTAX OEIKOB KOTOPEIX HMEIOTCA JIEeHH (BBINAJCHHSA) WK
MHCEpIHH (BCTABKH) CO CTOPOHBEI N-KOHIIA IIepel COOTBETCTBYIOIMM ()parMeHTOM, HyMEpalus
MO3WIMH, YKa3aHHBIX U LITaMMa JAMKOrO THIA, OyJeT M3MeHeHa Ha COOTBETCTBYIOIIES
KOJIHYECTBO BBIMANAIOIINX WM BCTABJIEHHBIX aMHHOKHCIOTHBIX OCTaTKOB. Eciu penmenus wm
MHCepLHs HaXOJWTCA BHYTPH HHTEpeCyIomero QparMenTta, To B THOpMHBIA Genok Mo
U300pETEHHIO  BKJIIOYAIOT,  COOTBETCTBEHHO,  YKOPOYCHHYI0  HIM  YBEIMYCHHYIO
IOCJIEI0BATEILHOCTE.

Tomomorus (parMEHTOB, C Y4YETOM IPHPONHOH BapHaGeNbHOCTH BHPYCA, MOXET
COXPAHATHCA [P MACHTHYHOCTH MOC/IEI0BATENBHOCTH 0 MeHbel Mepe 90 % it pparMenTa
N, 1o MeHbInei Mepe 85 % s pparmenta S2, o Menbeit Mepe 80 % s pparmentos E1, M,
E2, S1. Taxum 06pa3oM, B albTepHATHBHBIX BOIUIOMICHHSX THOPHIHEIH G€OK 10 H300PETEHHIO
MOJXET XapaKTEPH30BaThCA OJHHM MM HECKOJIBKAMH K3 YKa3aHHBIX IIPH3HAKOB:

a) GelOK CONEPXMT IMOCIEAOBATeNFHOCT, BEIOpanHy0 u3 SEQ ID NO: 2, 3 u 4, wm
OCJIEI0BATEILHOCTD, HACHTHYRYIO eif Ha 90 %, B yacTHOCTH Ha 91 %, 92 %, 93 %, 94 %, 95 %,

96 %, 97 %, 98 %, 99 % umn 100 %;
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b) GeloK COJEPXKHMT ToclHefoBaTenbHOCTs, BeIOpanHylo u3 SEQ ID NO: 5 m 6, wm
TI0CTIEI0BATENHHOCTD, WICHTHUHYIO eif Ha 80 %, B uacTHOCTH Ha 85 %, 86 %, 87 %, 88 %, 89 %,
90 %, 91 %, 92 %, 93 %, 94 %, 95 %, 96 %, 97 %, 98 %, 99 % umm 100 %;

¢) 6emox comepxur mnocuegoarensHocTs SEQ ID NO: 7 mmM  mocnenoBaTenbHOCTB,
nneHTHYRYIo i Ha 80 %, B dacTHOCTH Ha 85 %, 86 %, 87 %, 88 %, 89 %, 90 %, 91 %, 92 %,
93 %, 94 %, 95 %, 96 %, 97 %, 98 %, 99 % umm 100 %;

d) 6emox comepxur mocneposatensHocTh SEQ ID NO: 8 mmm mocienoBaTelbHOCTD,
uneHTHURYIO eif Ha 80 %, B yacTHOCTH Ha 85 %, 86 %, 87 %, 88 %, 89 %, 90 %, 91 %, 92 %,
93 %, 94 %, 95 %, 96 %, 97 %, 98 %, 99 % um 100 %;

e) Gemok coxmepxur mnociexoBarensHocth SEQ ID NO: 9 wmmm  mocnenoBaTenbHOCTS,
nneHTHuUHYIO it Ha 80 %, B yacTHocTH Ha 85 %, 86 %, 87 %, 88 %, 89 %, 90 %, 91 %, 92 %,
93 %, 94 %, 95 %, 96 %, 97 %, 98 %, 99 % umm 100 %;

f) 6GenoK CONEPXHMT IOCIENOBATENBHOCT, BBIOpaHHYIO M3 SEQ ID NO: 10 u 11, mm
TI0CIIEI0BATENLHOCTD, HACHTHUHYIO ¢if Ha 85 %, B uacTHOCTH Ha 86 %, 87 %, 88 %, 89 %, 90 %,
91 %, 92 %, 93 %, 94 %, 95 %, 96 %, 97 %, 98 %, 99 % um 100 %.

B  ankTepHATHBHOM BOIUIONICHHH O6€NOK MO M300pETEHHIO MOXET —BKIIOYATh
nocnemosarenbiocts SEQ ID NO: 1, 14, 15, 16, 17 wm 18, wm mnocnenoBaTeIbHOCTb,
nneHTHUHYIO cif Ha 80 %, B yacTHOCTH Ha 85 %, 86 %, 87 %, 88 %, 89 %, 90 %, 91 %, 92 %,
93 %, 94 %, 95 %, 96 %, 97 %, 98 %, 99 % umm 100 %.

[IITammbl

M306peTeHre HE OrpaHHYEHO KOHKPETHBIMHM IITaMMaMH HIIH BapHaHTaMH SARS-CoV-2,
Ha OCHOBE KOTOPBIX MOXET OBITh [OIyIeH THOPHIHBIN GENOK M0 H300PETEHHIO.

Bce ¢parmentsl N, E1, M, E2, S1, S2 MoryT ObITh IOTY4EHB! U3 OJHOTO IITaMMa SARS-
CoV-2. B albTepHaTHBHOM BOIUIONMIEHHM OJMH MM HECKONBKO ()parMeHTOB MOTYT OBITH
noydens! u3 oqroro mramma SARS-CoV-2, a ocTabHBIE — H3 APYTOro (mpyrux) ImTaMma.

CyIecTBYIOT pasjiMyHBIE CHCTEMBI KIaCCH(UKANMHM [TaMMOB, B TOM 4YHCIE GISAID,
Nextstrain u Pango. BO3 [omonHHTENbHO BBENO 0003Ha4YCHHE HEKOTOPHIX BapUaHTOB
KOpoHaBHpyca GykBaMu rpedeckoro angasuta; Ha KoHern 2021 r. 0003HaUEHB! CIIEHAYIOLIHE
BapuaHThl: Anbda, Bera, [amma, JlensTa, OncwioH, [i3era, Ara, Tera, Mora, Kanma, Jlam6aa,
Mo, OmuxpoH. Cpenu Hux BO3 BLIenseT BapHaHTEI, BRI3BIBAIOLIHE 03a004EHHOCTD (VOC) u
uatepec (VOI), a Takke BapHaHThl, IMOJICKAIMHUE MOHHTOPHHTY (VUM, VOC-LUM;
https://www.who.int/activities/tracking-SARS-CoV-2-variants). Ha 9 mapra 2022 1. B CIIUCKE
VOC comepxuTcs Tombko OmukpoH, a cmucok VOI myct. CrexyeT mOHHMarh, IO IOX

«BapHaHTAMH» C TOYKH 3peHHs Kiaccu¢ukarmu BO3 u Pango noHmmaercs rpymma
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GIM3KOPOJICTBEHHBIX ~ BHPYCOB, HMEIOMEX o0wero Ipezka (lineage, sublineage). B
kinaccugukaruu GISAID 1 Nextstrain HCIIOJIB3yeTCsl TEPMUH (KJIANa».

C TOuKHM 3peHHs U300PETECHUA MOXKET OBITh MPEINOYTHTENEHBIM HCIIONMb30BAHAE TEKYIIHX
papuantoB VOC, VOI u VUM mns cosjanus TrHOpHAHOrO 6enKa, OINHAKO MOTyT OBITH
HCIIONB30BAHEI M BApUAHTHI, HCKIIIOYeHHBIe H3 cruckoB VOC, VOI u VUM.

BapHaHTH! KIacCHOHIMPYIOT, KaK IIPABHIO, N0 COBOKYMHOCTH XapaKTePHBIX MyTalui,
BKJTIOYAIOUINX CHHOHMMHMYHBIE H HECHHOHMMHYHBIE, TJ€ IIOCJICAHHE O3HA4Yalt0OT H3MCHCHHUC
AMHMHOKHCJIOTHOH TmociefoBaTteIbHOCTH. CBENEHHS O XapaKTePHBIX MyTalMAX B BapHaHTaX
SARS-CoV-2 Moryr 6mrme momydensl B Gase CoVariants (Emma B. Hoderoft. 2021.
"CoVariants: SARS-CoV-2 Mutations and Variants of Interest." https://covariants.org/).

B kauecTBe mpumepa (parMeHTbl GenKka IO H300PETEHHMIO MOTYT ObITh MOJTYYCHBI H3
CIEYIOIMX IITaMMOB, cornacHo oGosHayenuam GenBank: MN908947 (nepBOHAYAIBLHO
onucanubi mramMM SARS-CoV2 « WH-Human 1» umux «2019-nCoVy» mmm «muxuii tin»; NCBI
Reference Sequence: NC_045512.2), MW514307 («[ly6poska»), OM287553 («OMHuKpPOHY),
0K091006 («enstar), OM367886 («'ammar), OV054768 («Anpdar), MZ433432 («bera») He
OrpaHMYMBAACH YKa3aHHBIM; NPEATIOYTHTEIBHO, IITAMMEI BEIOpaHBI H3 MN908947, MW514307
u OM287553.

B aIbTepHATHBHBIX BOILIOMICHHSX (parMeHThl Oefka Mo H300peTEeHHIO MOTYT OBITH
TIOJTydeHBI U3 clenyromux BapuantoB SARS-CoV-2 corsacHo xiaccuukaiuy Pango: Al,A2,
A22-A25, A25.1-A2.53, A3-A23, A23.1, A24-A30, B, B.1, B.1.1, B.1.1.1, C.1, C.1.1,
C.1.2, C2, C2.1, C.3-C.36, C.36.1-C.36.3, C.36.3.1, C.37, C.37.1, C.38-C.40, B.1.1.3-B.1.1.5,
B.1.1.7, Q.1-Q.8, B.1.1.8, B.1.1.10, L.1-L.4, B.1.1.12-B.1.1.17, B.1.1.25, D.2-D.5, B.1.1.26-
B.1.1.28, P.1, P.1.1-P.1.7, P.1.7.1, P.1.8-P.1.10, P.1.10.1, P.1.10.2, P.1.11, P.1.12, P.1.12.1,
P.1.13-P.1.17, P.1.17.1, P.2-P.7, B.1.1.29-B.1.1.31, B.1.1.33, N.I-N.10, B.1.1.34, B.1.1.37-
B.1.1.39, AQ.l, AQ2, B.1.1.40, B.1.1.41, B.1.1.43-B.1.1.59, B.1.1.61-B.1.1.63, B.1.1.67,
B.1.1.70, AP.1, B.1.1.71, B.1.1.72, B.1.1.74, B.1.1.75, B.1.1.77, B.1.1.82-B.1.1.84, B.1.1.86-
B.1.1.93, B.1.1.95, B.1.1.97-B.1.1.101, B.1.1.107, B.1.1.109-B.1.1.123, B.1.1.125, B.1.1.127-
B.1.1.130, B.1.1.132-B.1.1.139, B.1.1.141, B.1.1.142, B.1.1.144, B.1.1.145, B.1.1.147-
B.1.1.149, B.1.1.152-B.1.1.155, B.1.1.157-B.1.1.166, B.1.1.168-B.1.1.172, B.1.1.174-B.1.1.178,
B.1.1.180-B.1.1.182, B.1.1.184-B.1.1.187, B.1.1.189-B.1.1.194, B.1.1.196-B.1.1.198, B.1.1.200,
AN.1, B.1.1.201-B.1.1.205, B.1.1.207-B.1.1.210, B.1.1.213, B.1.1.214, B.1.1.216, AM.1-AM 4,
B.1.1.217, S.1, B.1.1.218-B.1.1.222, B.1.1.224-B.1.1.228, B.1.1.231, AL.1, B.1.1.232, AK.l,
AK.2, B.1.1.234, B.1.1.236, B.1.1.237, B.1.1.239, B.1.1.241, AH.1-AH.3, B.1.1.240, Al.l,
B.1.1.242-B.1.1.244, B.1.1.249, B.1.1.251, B.1.1.253-B.1.1.258, B.1.1.261, B.1.1.262,
B.1.1.263, B.1.1.265, B.1.1.266, B.1.1.267, B.1.1.268, B.1.1.269, B.1.1.270, B.1.1.271,
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B.1.1.272, B.1.1.273, B.1.1.274, B.1.1.275, B.1.1.277, K.1, K.2, K.3, B.1.1.279, B.1.1.280,
B.1.1.282, B.1.1.283, B.1.1.284, B.1.1.285, B.1.1.286, B.1.1.288, B.1.1.289, B.1.1.290,
B.1.1.291, B.1.1.294, M.1, M.2, M.3, B.1.1.296, B.1.1.297, AG.1, B.1.1.298, B.1.1.299,
B.1.1.300, B.1.1.301, B.1.1.302, B.1.1.303, B.1.1.304, B.1.1.305, AF.1, B.1.1.306, AE.1, AE.2,
AE.3, AE4, AE.5, AE.6, AE.7, AE.8, B.1.1.307, B.1.1.308, B.1.1.309, B.1.1.310, B.1.1.311,
B.1.1.312, B.1.1.315, AD.1l, AD.2, AD.2.1, B.1.1.316, R.1, R2, B.1.1.317, AS.l, AS.2,
B.1.1.318, AZ.1, AZ2, AZ2.1, AZ.3-AZ.6, B.1.1.319, B.1.1.320, B.1.1.322-B.1.1.370, AT.1,
B.1.1.371-B.1.1.389, B.1.1.391-B.1.1.442, B.1.1.444-B.1.1.453, B.1.1.456, B.1.1.458,
B.1.1.459, B.1.1.461-B.1.1.464, AW.l1, B.1.1.465-B.1.1.467, B.1.1.480-B.1.1.482, AV.I,
B.1.1.483-B.1.1.487, B.1.1.500, B.1.1.506, B.1.1.507, B.1.1.512-B.1.1.519, B.1.1.521-
B.1.1.526, B.1.1.528, B.1.1.529, BA.1, BA.1.1, BA.1.1.1, BC.1, BC.2, BA.1.1.2-BA.1.1.18,
BA.1.2-BA.1.10, BA.1.12, BA.1.13, BA.1.13.1, BA.1.14, BA.1.14.1, BA.1.14.2, BA.1.15,
BA.1.15.1-BA.1.15.3, BA.1.16, BA.1.16.1, BA.1.16.2, BA.1.17, BA.1.17.1, BA.1.17.2, BD.1,
BA.1.18-BA.1.20, BA.1.21, BA.1.21.1, BA.1.22-BA.1.24, BA2, BA2.1, BA.2.2, BA2.21,
BA2.3, BA23.1-BA.2.3.18, BA24-BA29, BA29.1-BA29.5, BA2.10, BAZ2.10.1-
BA.2.10.3, BA2.11, BA2.12, BA2.12.1, BG.1-BG4, BA2.122, BA2.13, BA2131,
BA.2.14-BA.2.23, BA.2.23.1, BA.2.24, BA.2.25, BA.2.25.1, BA.2.26-BA.2.38, BA.2.38.1,
BA.2.39, BA.2.40, BA.2.40.1, BA.2.41-BA.2.56, BA.2.56.1, BA.2.57-BA.2.77, BA.2.80,
BA.2.81, BA.3, BA.3.1, BA4, BA4.1, BA4.1.1-BA4.1.3, BA4.14, BA4.2-BA4.7, BAS,
BA.5.1, BA.5.1.1-BA.5.1.4, BA.5.2, BA.5.2.1, BF.1, BF.1.1, BF.2-BF.5, BA.5.2.2-BA.5.2.4,
BA.5.3, BA.5.3.1, BE.1, BE.1.1, BE.2, BE.3, BA.5.3.2-BA.5.3.4, BA.5.5, BA.5.6, BB.2, B.1.2,
B.1.3, B.1.6, B.1.8, B.1.12-B.1.14, B.1.22, B.1.22.1, B.1.23, B.1.35, B.1.36, B.1.36.1, B.1.36.2,
B.1.36.7-B.1.36.10, B.1.36.12, B.1.36.16-B.1.36.29, B.1.36.31, B.1.36.33-B.1.36.39, B.1.37-
B.1.40, B.1.44, B.1.67, B.1.69, B.1.70, B.1.76, B.1.77, B.1.78, B.1.81, B.1.83, B.1.84, B.1.91,
B.1.93, B.1.94, B.1.96, B.1.97, B.1.103-B.1.106, B.1.108, B.1.110, B.1.110.1-B.1.110.3,
B.1.111-B.1.113, B.1.115-B.1.120, B.1.124, B.1.126-B.1.128, B.1.131, B.1.134, B.1.137,
B.1.139, B.1.140, B.1.142, B.1.143, B.1.145-B.1.147, B.1.149, B.1.151, B.1.153, B.1.157-
B.1.160, B.1.160.7-B.1.160.16, AB.1, B.1.160.17-B.1.160.33, B.1.161-B.1.170, B.1.173,
B.1.177, B.1.177.2-B.1.177.12, B.1.177.14, B.1.177.15, AA.1- AA.8, B.1.177.16-B.1.177.21,
B.1.177.23-B.1.177.89, Z.1, Y.1, W.1, W.2, W.3, W4, V.1, V.2, U1, U2, U3, B.1.178-
B.1.182, B.1.184, B.1.187-B.1.192, B.1.194, B.1.195, B.1.198, B.1.199, B.1.201, B.1.203,
B.1.206, B.1.205, B.1.208, B.1.210-B.1.214, B.1.214.1-B.1.214.4, B.1.215, B.1.218-B.1.221,
B.1.221.1-B.1.221.4, B.1.222-B.1.225, B.1.227, B.1.229, B.1.231-B.1.240, B.1.240.1, B.1.240.2,
B.1.241, B.1.243, B.1.243.1, B.1.243.2, B.1.242, B.1.245, B.1.247-B.1.252, B.1.254, B.1.256,
B.1.258, B.1.258.2, G.1, B.1.258.3-B.1.258.7, B.1.258.9-B.1.258.12, B.1.258.14-B.1.258.24,
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B.1.260, B.1.263, B.1.264, B.1.264.1, B.1.265, B.1.267, B.1.268, B.1.270, B.1.273, B.1.274,
B.1.276, B.1.277, B.1.279, B.1.280-B.1.282, B.1.284, B.1.285, B.1.287, B.1.289, B.1.291-
B.1.294, B.1.298, B.1.301, B.1.302, B.1.304-B.1.306, B.1.308-B.1.311, B.1.313-B.1.316,
B.1.318-B.1.321, B.1.323-B.1.326, B.1.328-B.1.330, B.1.332-B.1.338, B.1.340-B.1.342,
B.1.344, B.1.346, B.1.348-B.1.350, B.1.350.1, B.1.351, B.1.351.1-B.1.351.3, B.1.3515,
B.1.343, B.1.354-B.1.362, B.1.362.1, B.1.362.2, B.1.363, B.1.366, B.1.367, B.1.369, B.1.369.1,
B.1.370-B.1.372, B.1.375, B.1.377-B.1.385, B.1.387-B.1.391, B.1.393, B.1.395-B.1.400,
B.1.400.1, B.1.401-B.1.409, B.1.411, B.1.413, B.1.415, B.1.415.1, B.1.416, B.1.416.1, B.1.417,
B.1.418, B.1.420-B.1.428, B.1.428.1-B.1.428.3, B.1.429, B.1.429.1, B.1.431-B.1.438,
B.1.438.1-B.1.438.4, B.1.439, B.1.441-B.1.446, B.1.448, B.1.450-B.1.453, B.1.456, B.1.458-
B.1.460, B.1.462, B.1.463, B.1.465, B.1.466, B.1.466.1, B.1.466.2, AU.1-AU.3, B.1.467-
B.1.471, B.1.473-B.1.476, B.1.478-B.1.480, B.1.482, B.1.483, B.1.485-B.1.499, B.1.499.1,
B.1.500-B.1.511, B.1.513, B.1.515-B.1.517, B.1.517.1, B.1.518, B.1.520, B.1.521, B.1.523-
B.1.552, B.1.554-B.1.564, B.1.564.1, B.1.565-B.1.575, B.1.575.1, B.1.575.2, B.1.576-B.1.582,
B.1.585-B.1.588, B.1.588.1, B.1.589-B.1.595, B.1.595.1-B.1.595.4, B.1.596, B.1.596.1,
B.1.597-B.1.607, B.1.609-B.1.617, B.1.617.1, B.1.617.2, AY.1-AY.3, AY.3.1-AY.3.4, AY 4,
AY.A4.1, AY.42, AY.42.1-AY.42.5, AY.43-AY.4.17, AY.5, AY.5.1-AY.5.7, AY.6, AY.T,
AY.7.1, AY.7.2, AY.8, AY.9, AY.9.2, AY.9.2.1, AY.9.2.2, AY.10, AY.l11, AY.13- AY.16,
AY.16.1, AY.17-AY.20, AY.20.1, AY.21-AY.23, AY.23.1, AY.23.2, AY.24, AY.24.1, AY.25,
AY.25.1, AY.25.1.1, AY.25.1.2, AY.25.2, AY.25.3, AY.26, AY.26.1, AY.27-AY .29, AY.29.1,
AY.29.2, AY.30-AY.33, AY.33.1, AY.33.2, AY.34, AY.34.1, AY.34.1.1, AY.34.2, AY.35,
AY.36, AY.36.1, AY.37-AY.39, AY.39.1, AY.39.1.1-AY.39.1.4, AY.39.2-AY.39.4, AY.40-
AY.42, AY.42.1, AY.43, AY.43.1-AY.43.9, AY.44-AY .46, AY.46.1-AY.46.6, AY.46.6.1,
AY.47-AY.75, AY.75.2, AY.75.3, AY.76-AY.88, AY.90, AY.91, AY.91.1, AY.92, AY.93-
AY.95, AY.98, AY.98.1, AY.98.1.1, AY.99, AY.99.1, AY.99.2, AY.100-AY.102, AY.102.1,
AY.102.2, AY.103, AY.103.1, AY.103.2, AY.104-AY.112, AY.112.1-AY.112.3, AY.113,
AY.114, AY.116, AY.116.1, AY.117-AY.119, AY.119.1, AY.119.2, AY.120, AY.120.1,
AY.120.2, AY.120.2.1, AY.121, AY.121.1, AY.122, AY.122.1-AY.122.6, AY.123, AY.123.1,
AY.124, AY.124.1, AY.124.1.1, AY.125, AY.125.1, AY.126, AY.127, AY.127.1-AY.127.3,
AY.128-AY.134, B.1.617.3, B.1.618, B.1.619, B.1.619.1, B.1.620, B.1.621, B.1.621.1,
B.1.621.2, B.1.622, B.1.623, B.1.625-B.1.627, B.1.629-B.1.637, B.1.637.1, B.1.638-B.1.640,
B.1.640.1, B.1.640.2, B.1.641, B.1.9, B.1.9.1-B.1.9.5, B.3, B.3.1, B4, B.4.1-B.4.8, B.5, B.6,
B.6.1-B.6.6, B.6.8, B.10-B.13, B.15, B.18-B.20, B.23, B.26-B.53, B.55-B.58, B.60, B.61, XA,
XB, XC, XD, XE, XF, XG, XH, XJ, XK, XL, XM, XN, XP, XQ, XR, XS, XT, XU, XV, XW,
XY, XZ, XAA, XAB, XAC, XAD, XAE, XAF, XAG, XAH.
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T'uGpraHs Genok Mo H300PETEHHIO MOXKET OBITH MOJYYeH Ha OCHOBE KaK MPUPOJHBIX
IIOCIIEI0BATENBHOCTEH, TaK ¥ PEKOMOMHAHTHBIX.

B 01HOM BOIUIOMEHHH (PparMeHTHl TMOpHAHOro Genka IO H300pETEHHIO MOTYT OBITH
TIOJTy4eHB! M3 6elKOB, IMEIOLIKX IHO0YIO ONHY HIIH HECKOJIBKO M3 YKa3aHHBIX MyTallHH:

- S: R346K, N501Y, Y505H;

- N: S2-, D3L, D3Y, A12G, P13L, E31-, R32-, S33-, D63G, P67S, P80R, P151S, S186Y,
P199L, R203K, R203M, G204R, T205I, G214C, G215C, A220V, M234l, S235F, A376T,
D377Y, S413R;

-E: T9I;

B YacTHOCTH, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 u3 yka3aHHBIX MyTalMil. YKa3aHHBIC MyTalliHd MOTYT
3aTparmBaTh TOJNBLKO (parmeHT S, ToMbKO (parMenT N, Tombko ¢parment E wmm imoGyio
KOMOMHAITHIO YKa3aHHOTO.

Brlmeyka3aHHble MyTalldd MOTYT HCXORHO IPHCYTCTBOBATh B O€ikax, KOrja peub HACT O
BCTPEYAIOIUXCS B NpPUPOJE BapHaHTaX BHpYCa, HIM MOTYT OBITH HaMEpPEeHHO BHECCHBI C
TNoJy4YeHHeM peKOMOMHaHTHBIX OenkoB. CnocoOBl BBENEHHS MyTaluii B aMHHOKHCIIOTHBIC
II0C/IEJOBATEIHHOCTH 0OeKa XOpOIIO HM3BECTHBI CIENHATNCTaM B JaHHOH obmacta (cM.,
HanpuMmep, Ausubel (ed.), Current Protocols in Molecular Biology, John Wiley and Sons, Inc.
(1994); T. Maniatis, E. F. Fritsch and J. Sambrook, Molecular Cloning: A Laboratory Manual,
Cold Spring Harbor laboratory, Cold Spring Harbor, N. Y. (1989)). B mocnenosarensHoCTh
Genka MOTYT OBITH BHECEHHI MHBIE 3aMEHBI, IIPH KOTOPBIX coxpaHsercsas ¢QyHkuus Genka. B
4aCTHOCTH, MOTYT GBITh IIPOH3BEJEHBl KOHCEPBATUBHBIE 3aMEHEI, KAK M3BECTHO CICIUATHCTAM,
HallpiMep ¢ NOMOIIBKO MAaTpHIl 3aMeH aMHHOKHCIOT, Takux kak PAM, JTT, BLOSUM
(nampumep, BLOSUMG62).

M3o6peTenre He OrpaHMYeHO TeMH mTaMMamu H BapuadtaMM SARS-CoV-2, kotopble
ONMCaHBl Ha JaTy CO3JaHHMsA H300pETEeHHs, W MOXET OBITh YCIEIIHO PEalM30BaHO C HHBIMY,
KOTOpBIE OyAyT HeM30exKHO 00pa30BBIBATECA B IPOLIECCE IBOJIOLMH.

PaznuyHbIe BOILIOMCHAS
Monudukanun 6enka:

I'nGpumHbIi 6eNoK Mo H306PETEHHIO MOXET MIPEACTaBIIATh CO00H M30IMPOBAHHEIN OEIOK,
T. €. TpEACTaBIATh COOOHW OTHENBHYIO MONEKYTy, WA ObITh YacTbiO APYroil MOJEKYIEL
HalpuMep 4acThio O6eNKa MM KOHBIOraTa.

B 0HOM U3 BOIUIOINECHHH H300peTeHus rHOpHIHBIN 6eJI0K MOXET OBITh KOHBIOTHPOBAH C
Jpyroil MOJIEKYJIOH, HampuMmep, MU YBEIHYCHHS PaCTBOPUMOCTH, UL NMPEAOTBPAINCHUA HIIHA
YMEHBIIEHHS POTE0N3a, Ul BOSMOXKHOCTH JCTEKLMH U T. [ [ pynmbl, MOJIEKyIbI, GparMeHTl,

YIIOMHHAEMBbIE B JAHHOM OIMCAHHH, MOTYT GbITh mpHcoeauHeHs! ¢ C- wm N-konua Gemka 1mo
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M300PETEHMI0 WM K aMHHOKHCIOTHOMY OCTAarkKy BHYTPH IIOCJIENIOBATEIBHOCTH Oenka 10
H300pETEHHIO.

MoneKynEl, KOTOpsle MOTYT GbiThb KOHBIOTHPOBAHH C THOpHIHBIM OenkoM IO
H306pETEHNIO, BKIIOYAOT 0Oe3 OrpaHHYeHHH, OMOTHH, NOJIMITHICHITIAKONDb, HYKICHHOBBIC
KUCIIOTBI, TIOJTACAXapHIkl ¥ O€JIKH APYTHX OpraHu3MoB. KoHbroramus MOXeT ObITh NPAMOH HITH
ONOCPENOBAHHON (HampuMep, 4epe3 JHHKep). VicmonbzoaHue OHOTHHA, KOTOPHIH NPOTHO
CBS3BIBAETCS C ABMIMHOM H CTDPENTABHIMHOM, MOXET OBITh IIONE3HO Ui BBUICTICHHS H/HIH
OUMCTKH Geika; GHOTHH MOXeT OBITh mpUKpeiwieH K N-KoHIy MM GOKOBOM LemH OCTaTKa
JIM3MHA WK TTYTAMUHOBOH KHCIIOTHI, KaK H3BECTHO CIICLAATIACTAM.

B cocras Genka, ¢ N- uau C-KOHI@ HIIM BHYTPH IIOCIENOBATEIBHOCTH Oejka, MOryT
BXOJIWThH JONONHUTETbHEIE (PyHKIHOHATBHEIE II0CIEA0BATENLHOCTH, HAIPHMEp NENTHAHbIC TITH
(tags), TpenHasHadyeHHble U1 H3MECHEHHSA PacTBOPHMOCTH (HAIpPHMEp MOBBIIIECHHUSA), LA
OYHCTKH WIH MMMOOMIM3anuH Genka (B 4aCcTHOCTH, apGHHHBIC TITH), CHIHAIbHbBIC MENTHIBI,
HaIpUMED UL TPAHCIIOPTa NENTH/IA B ONPEAETIEHHOE MOJI0KECHAE B KICTKE-IPOJIIEHTE WK BHE
ee, Ul BH3yanu3aluu/oTCHexuBaHuMsA Oenka. Kak mpaBuio, NENTHAHBIC TITH SABJAIOTCA
KOPOTKHMH IIOC/IEI0BATENLHOCTSMHE, OJHAKO B HEKOTOPHIX CIydasX MOTYT IPeACTaBIATh CoO0H
uenble Genky, Hampumep depmentsl. He orpaHHYmMBasch yKasaHHBIM, B COCTaB Oenka MOTYT
BXOUTH creayromue Toru: His-tag (6-8 octatkos ructumuna), Myc tag (EQKLISEEDL), V5 tag
(GKPIPNPLLGLDST), GST (rnytatnon-S-tpancdepasa), Arg tag (5-6 ocrarko aprHHUHA),
FLAG-tag (DYKDDDDK 170)1 DYKDHD-G-DYKDHD-I-DYKDDDDK), HA
(YPYDVPDYA), cTpenTaBiirH-CBS3bIBalOmmif Ientuy, Strep-tag, Strep-tag 11 (WSHPQFEK),
Twin-Strep Tag, u mpouee. J(ONONTHUTENBHEIE CBEACHHUS OTHOCHTENBHO MENTHIHBIX TIrOB H
HIOAHCOB HMX WCIIOJB30BaHAS B THOPHIHBIX GelKax Xopouwio u3BecTHHI cremuamucram (Wood
DW (2014) New trends and affinity tag designs for recombinant protein purification. Curr Opin
Struct Biol 26: 54-61; Pina AS, et al. (2014) Affinity tags in protein purification and peptide
enrichment: An overview. Methods in molecular biology (Clifton, N.J.) 1129: 147-168; Xi Han,
Wenbo Ning, Xiaogiang Ma, Xiaonan Wang, Kang Zhou. Improving protein solubility and
activity by introducing small peptide tags designed with machine learning models. Metabolic
Engineering Communications, Volume 11, 2020, €00138).

[Tocne OYMCTKH IENTHAHBIE TETH YAAISIOT HM3BECTHBIMH CIOCOOaMM, HampuMmep C
IOMOIIBIO TpoTeas. K mocienosaTebHOCTH Genka MOryT ObITh 100aBIeHBI CaMOOTINCILIAEMBIE
TSTH;, B YACTHOCTH, B KOMOMHAIHMH C HOIXOMAUM abdHHHBIM T3TOM OHH OGECHEUHBAIOT
OUNCTKY, pacllellIeHHe i OTAeIeHHe TpeOyeMoro 6eika B ONHY CTalHIoO.

dparmeHTH B cocraBe 6Gelka MOryT OBITh COCAHHEHB! HENOCPEICTBEHHO (BCTHIK) HIH

TIOCPENCTBOM APYTHX aMHHOKHCIOTHBIX IIOCIEN0BaTeNbHOCTEH — MHKepOB (crieficepos). Takue
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IIOCIIEI0BATEIHHOCTH XOPOIIO M3BECTHBI CIEIHATNCTaM (CM., HallpHMep, Chen X. et al. Fusion
protein linkers: Property, design and functionality. Advanced Drug Delivery Reviews Volume
65, Issue 10, 15 October 2013, PP. 1357-1369). TunnyHO, THHKEP COCTABILACT OT 3 mo 35
AMHHOKHCJIOTHBIX OCTATKOB B JUIHHY, Hampumep 3-16, B yacTHocTH 3,4, 5,6, 7, 8,9, 10, 11, 12,
13, 14, 15, 16. Heorpanuunparommue npuMepsl uHKepoB BKmodaor (GGGS)n, (GGGGS)n,
GSAGSAAGSGEF, EAAAK, AAY, GPGPG. Kpome Ttoro, MoryT ObITh H00aBICHBI
He)YHKIMOHATBHEIE ClEfCepbl MIMHOK B 1 WIM 2 aMMHOKHCIOTHBIX OCTaTKoB. B ozHOM
BOILIOINEHMA OIMH WM Heckombko u3 ¢parmentoB S1, S2, N, El, M, E2 ¢uanxupoBan
JIMHKEPaMH ¢ 060HX CTOPOH (T. €., BOSMOXHO, YTO MEXTY CMEXHBIMH (parMECHTaMH HaXOMATCs
J(Ba JIMHKEPA, B 3TOM CITy4ae OHH SBISIOTCS PEANOYTHTENBHO PasIAIHBIMHE).

TIpenmnourutensHo, B 6noke E1-M n, ecn mpucytctByer dpparment E2, B omoke E1-M-E2
(pparMeHTH! COEIHHEHB! BCTHIK. Mexy kaxasmM u3 ¢pparmentos S1, 82, N u 6moxom E1-M wim
E1-M-E2 npucytcTsytor smnkeps! (Hanmpamep, AAY um GPGPG).

B 6enox MOTyT GBITh BKJIIOYEHBI CalTHI pacIlellIeHHs MpoTeasaMu. B 4acTHOCTH, Takue
calfTBl MOTYT HAXONHUThCS MEeXAy (parMeHTaMH, €Cld, HanmpuMep, TpeOyeTcs NpOH3BECTH
pasfieseHue JIUTONOB C MONTyYeHHeM KOMOMHAIINY aHTUTCHHBIX NENTH/IOB. Takne CaThl MOTYT
HAXOIUTHCA B MHBIX MECTAaX, HANPHMED Ul YAAJIEH)s METOK MM NENTHAHBIX ToroB. [IpuMepoM
IpOTeasbl, TIOAXOMNAIIEH IS TAKUX Lenel, sBisercs, 6e3 orpannienus, TEV-mporeasa, CalToM
pacmenenus s kotopoit seisercs ENLYFQIS, rae | - MecTo paciiernieHus.

B 6enok 1Mo H306PETEHHIO MOTYT OBITh BKIIOYEHBI IIOCIEIOBATENBLHOCTH, obnafaromue
CBOWCTBAMM  aIBIOBAHTOB (BHYTPHOEJKOBBIE aIbIOBAHTHI, HMMYHOMOMYIATOpPEI), T. €.
YCHTHBAIONIME HMMYHHBI! OTBET, ¢ 06pasoBaHHEM «CaMOATbIOBHpYIOIEH» KOHCTpyKImH. Kak
IIPaBHIIO, TAKHE BHYTPHOEIKOBEIE aBIOBAHTHI IIPEICTAaBIAIOT COGOH KOpOTKHME menTHAbl. B
KauecTBe HEOTPAHHUHMBAIOIIETO IMpUMEPa MOXHO yKa3aTh [-nmedeH3uHbI, HampuMep
GIINTLQKYYCRVRGGRCAVLSCLPKEEQIGKCSTRGRKCCRRKK. [lpyrue mnpHMeps!
smovaror HDP (host defence peptides), a Takxe mx Gonee 3(QQeKTUBHBIE CHHTETHYECKHE
agaord - IDR-mentuasl (Innate defense regulator). JlomonHHTENbHBIE CBEACHHA O
BHYTPHOEJIKOBBIX adbIOBAaHTAaX HM3BECTHBI CIEIHATACTaM (cm., nampumep, Tian, Y., Hu, Q.
Zhang, R. et al. Rational design of innate defense regulator peptides as tumor vaccine adjuvants.
npj Vaccines 6, 75 (2021)).

Benok 10 W300PETEHMIO MOXET COJAEpXaTh [ECTEKTHPYEMBIE METKH, HanpuMep
PamruoHM30TOIbl, hepMeHTE!, (GIyopodOpsl, YTO SBIIAETCA MOJIC3HBIM HIH JaXe 00s13aTEIbHBIM
JUIS HEKOTOPBIX MMMYHOJIOTHYECKHX TECTOB. B 3aBHCHMOCTH OT CHTHAlla €T0 JCTEKTHPYIOT €
TIOMOINBIO, HANPHMEp, PalMOMETPUH, KOJOPHMETPHH, (GIIyOMETpHH, XEeMOHIIOMHHOMETPHH,

Hedenomerpun. THnuyHOM (epMEeHTHON METKOH B MMMYHO(QEPMEHTHBIX aHAIM3aX SABJLICTCS
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nepokcunaza xpesa (HRP), cybcTpatoM i KOTOpOH ABJIETCA, HAnpHMep, 3,3',5,5'-
TeTpameTIIGeH3uMHa ruapoxaopun (TMB).

ITpumepsl (ITyOpECHEHTHBIX METOK JUIA HCIIONb30BaHMS COBMECTHO C OenKoM IO
u3oGperenuto Bimovator DyLight (sanpumep, DyLight-680, -750, -800), VivoTag (wanpumep,
VivoTag-680, -750), BODIPY (manpumep, BODIPY FL, R6G, TMR, TR, 530/550, 558/568,
564/570, 576/589, 581/591, 630/650, 650/665 u T. 1.), IRDyes (sampumep, IRD40, 700, 800 u
1. 1), Cy3, Cy3.5, Cy5, Cy5.5, Cy7, ZQ800, ICG, akpanvHOBbIH OpaHEBBIH MK KEITHIH,
Alexa Fluors (manmpumep, Alexa Fluor 790, 750, 700, 680, 660, 647, R 633, 594, 568, 546, 532,
488, 350), Oregon Green (manpumep, Oregon Green 488, 500, 514 u np.), Texas Red, Texas
Red-X, Spectrum Red, Spectrum Green, pojaMHHOBblE KpacuTenu (HampHMeD,
kapGokcuTerpameTi-ponamua Wi TAMRA, xap6okcupogamun 6G, kapboxcu-X-posamMuH
(ROX), muccamuH ponamuH B, porzamue 6G, ponaMuH 3eNeHBI, POJAaMHH KpacHBIH,
terpameTrwipogamut (TMR) 1 T. 11.), monudepuH u Jr0ObIe IPYTHE N3BECTHBIC METKH.

IHGpHIHBIA GeOK M0 H306PETEHHIO MOXKET OBITh XHMHYECKH MOIM(HUIMPOBaH UL TOTO,
4TOGH! M3MEHHTH (YBETMYHTh MM YMEHBUIMTH) MM NPHNATh CHOCOOHOCTH K OOHApYKEHHIO,
OTpeieeHHBIN 3aps/, TMAPOQHIBHOCTE MM rHAPOGOGHOCTH, BO3MOXKHOCTE KOHBIOTHPOBATE C
JPYTEMH MoJeKyl1aMH, ompefenenHsii pH u T. 1. IIpuMepoM XuMIdecKod MORupHKaLHH
MOXET CIYXHTh N-METHIMpOBaHHE, COOTBETCTBEHHO, M300peTeHHE BKIIOYACT M
METH/IMPOBAHHBIC BAPHAHTHI G€IKa, He OrPaHHUMBAsCh 3TOH MOTH(HKAIHEH.

Croco6 moryueHus

ubpumHeli  Genok 1O H300pETEHHIO MOXET OBITH TONY4eH CTaHIapTHHIMU
MHEKPOGHONOTHYECKIMH  CIIOCO0aMH  TOTYYEHHs PEKOMOMHAHTHBIX GENKOB, H3BECTHBIMH
cremmanucraM (Rosano GL, Ceccarelli EA. Recombinant protein expression in microbial
systems. Front Microbiol. 2014 Jul 8;5:341).

CrenuanucTaM H3BECTHBI OrPaHMYCHHUS T€X WM MHBIX IKCIPECCHOHHBIX CHCTEM, TO3TOMY
MOX KOHKDETHBI cOCTaB (pasmep) TMOpHAaHOro Oeika MO H300pETCHHIO MOXOHpaeTCs
IIOJIXOSINAs CHCTeMA (BEKTOp, KiieTka). [IpenmymnecTBo Genka 110 H306pETEHHIO COCTOHT B TOM,
YyTO ero pasMep B 0a30BOM BOIUIOMICHHH IO3BOJISIET JIETKO IOJY4aTh €ro B pasIHTHbIX
SKCIIPECCHOHHELIX CHCTeMax. B dacTHOCTH, Genku 6omnee npubmsurensHo 100 x/la ¢coXHO Win
HEBO3MOXHO 3KCIIPECCHpOBaTh B HamOolee MPOCTEIX CHCTEMax — GaKTepHaNbHBIX. Ob6nanas
HOCJIEI0BATENBHOCTEIO MPUOIM3UTENBHO B 483 aMHMHOKACIOTHI B OJHOM H3 KOPOTKHX
BapHAHTOB, GENOK 10 W300PETEHHIO MOAXOIUT I JKCIPECHH B OaKkTEpHANTLHOH CHCTEME,
TIpHYeM OCTAeTCs TOCTATOMHEIH 3a11ac Ul BKIIOYEHHs IOTIOIHUTENBHEIX IIOC/IEA0BATEIbHOCTEH,
ONMCAaHHBLIX 37€Ch, 0€3 BBIXOJAa 3a O6O3HAUeHHBIH JMMHT. TakuMm oGpasoMm, Oenok Mo

H300pETEHHIO MPEANOYTHTENEHO 00NajgaeT Maccoil paBHOM MJIM  MEHEe 100 k/la,
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npeanourutenasro 95 x/la umu menee, 90 x/la mm MeHee, 85 xJla mmu menee, 80 x/la wm
menee, 75 xJla umi Meree, 70 k/la unu MeHee, 65 x/la nam menee, 60 x/la win MeHee, 55 x/la
WIH MeHee, Wix npubmmutensHo 54 xJla win mMenee. Bmecte ¢ TeM, 6€m10k 10 H3006peTeHHIO,
6e3yCIIOBHO, MOXET OBITh MOTy4eH B APYIHX CHCTEMaX SKCIPECCHH, MOAXOMAIMX s Gonee
KPYIHBIX 6ENKOB, H €ro Macca MoXeT npebimath 100 k/la.

Benok 10 H306pEeTEHHIO MOXeT ObITh MMMOOHIM30BaH Ha cybcrpare. M3obperenue
NPUHIHAIAAIGHO HE OTPAHMYCHO B TOM, HAa KaKMX CyOCTpaTax M ¢ MOMOIIBIO KAKHX METOMMK
AMMo6mIM30Bal  Oenok. Hambonmee 4dacTo BCTpedarommiics BapHAaHT HMMOOHIM3aLNH,
NpUMEHSEMBIl B HMMYHOJOTHYCCKHX aHAIH3aX, - Ha INOBEPXHOCTH JYHOK IUIaCTHKOBOTO
(mOTHCTHpON ~ HMIM  HMHOM  IonMMep) — IUIaHmeTa  MiM  CTpuma. B ciydae
MMMYHOXpPOMATOrpagMUecKHX aHAIM30B OENOK 10 H300pETeHMI0 HMMOOWIH3YIOT —Ha
HHATPOLE/UTIONO3HOH MeMOpaHe TecT-IONOCKH. B obmeM, MaTepuais! Uil HMMOOHIH3AIHMK
BKJIIOYAIOT CTEKJIO, KPEMHHU-OPTaHHYECKHEe MAaTepHalbl, METallbl, ILIACTHKH, Oymary,
pasMYHble MOJMMEphl, MOIHMEpPHBIE TejiM (arapo3Hble, LEJLTONO3HBIE, MOJHAKPHIAMHIHEIC,
NEKCTpaHoBblE H T.1.). B HEKOTOPHIX BapHaHTaX u300peTeHHs O€NOK MPHCOEIHHAIOT
KOBAJIEHTHOM CBA3BIO, OHAKO B JPYTHX CIIydasX 3TO MOXKET ObITh HE00A3aTENbHO, B GHUKCALHIO
JIOCTHTAIOT 3a C4eT PU3MUECKOM ancopOLuy, yAep)KaH!I B HAHECEHHOM Ha cyGeTpar ruaporere,
pasnmaEEX aQGUHHBIX B3aMMOAEHCTBHH. MeTOmMKM HMMOOWIIHM3ALMK XOPOIIO H3BECTHBI
CIIeLHaNHCTaM B JaHHOM o6nacTy (cM., Hampumep Laboratory Techniques in Biochemistry and
Molecular Biology, Chapter 13 The immobilization of immunoreactants on solid phases,
Editor(s): P. Tijssen, Elsevier, V. 15, 1985, pp. 297-328; Dohyun Kim and Amy E. Herr,
"Protein immobilization techniques for microfluidic assays", Biomicrofluidics 7, 041501 (2013);
Nakanishi, Kazuhiro & Sakiyama, Takaharu & Kumada, Yoichi & Imamura, Koreyoshi &
Imanaka, Hiroyuki. (2008). Recent Advances in Controlled Immobilization of Proteins onto the
Surface of the Solid Substrate and Its Possible Application to Proteomics. Current Proteomics -
CURR PROTEOMICS. 5). CooTBETCTBEHHO, G€NOK IO H300pPETCHHIO TaKXE OXBAaTBIBACT TE
BOIUIOMIEHHS, B KOTOPHIX OH BKJIIOY2eT (DyHKIMOHAIBHYIO IPYIITY, PACHIONoXeHHyio Ha C- Wik
N-KOHIIE WX HA OJHOM M3 aMMHOKHCIIOTHBIX OCTaTKOB BHYTPH CBOEH MOC/I€0BATEIBPHOCTH, H
KOTopasi CrmocoGHa 06pasoBBIBATH KOBAICHTHYIO CBA3b C COOTBETCTBYIOINCH TIpYyNIoH Ha
cybcTpare; a Takke BOIUIOINEHHS B KOTOPBIX OH BKITIOYaeT (parMeHT OenkoBoH WM
HeGeNKoBOM TIPHPO/BI, MTO3BOJIAIONTHI YHepXKHuBaTh Gelok Ha cybcTpare 3a cdeT ap@uUHHBIX
B3aMMOJIEHCTBHH ¢ COOTBETCTBYIOIMMH (yparMeHTaMH GeNKOoBOH MM HEOEeNKOBOX HPHPONEL,

IPUCYTCTBYIOIMMMH Ha CyOCTpare.
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B 0IHOM H3 HEOTpaHMYMBAIOIIUX BOILIOLIEHHH GeJoK 1Mo H300pETCHHIO KOHBIOTHPOBAH C
HAHOYACTHIIEH KoJutougHOro 3onora (Hampumep, 40 HM) MM JpYroro Meraula HIH
HEMETAUTHYCCKOH HaHOYACTHIIEH.

Benok mo u300peTeHHI0 MOXET OBITh NONyd4eH B BHIE KOHIEHTPHPOBAHHOIO WJIH
pa36aBieHHOro (TOTOBOTO K HENOCPEACTBEHHOMY [PHMEHEHHIO) BOLHOTO PacTBOPa,
COZEpKAIIEro THOPHAHBIH GenoK M0 H300peTeHHI0 B HEOOXOMMMOH KOHICHTpAlMH H,
HeoGs3aTenbHo, Gydep, HanpuMep kapboHar-GukapGoHaTmbii Oybdep mmm PBS (docharHsii
6ydep). B pacTBope MOTYT CONEPXKAThCA MHBIE NOTOIHUTEIBHBIC HHIPEIHEHTDI, MONE3HbIC C
TOUKH 3pEHHMS CIECNHMATNCTA; HAIPEMEp, PAacTBOP MOXET NPEACTAaBIATE CO0OM IPEMHKC IUIA
[IPUMEHEHHS B IMMYHOJIOTHYECKOM aHaJu3e.

ANbTepHATHBHO, GENOK 1O H300pPETeHHIO MOXeT ObTh MONyYeH B  BHIE
nMHO(HIN30BAHHOrO mpernapara. MeToms! THOGMIM3ANME H NPHMEHACMBIC BCIIOMOTATEIBHBIC
BELIECTBA XOPOINO H3BECTHHI CHELHAIMCTaM B JaHHOW 0oOnacTu (C. Challener, “For
Lyophilization, Excipients Really Do Matter," BioPharm International 30 (1) 2017).

Undopmanus o rerome SARS-CoV-2 obmenocTymsa # MOXeT OBITh IOMYYCHE,
HanpuMep, u3 6a3sl nannbix NCBI (HauuoHabHE IEHTP GHOTEXHOIOIHYECKOH uH(opMmanun),
ortHocsamedcs k  SARS-CoV-2 (https://ncbi.nlm.nih.gov/sars-cov-2/y u  NGDC
(https://ngdc.cncb.ac.cn/ncov/)

HyxiieHHOBast KHCJIOTa, BEKTOD, KJIETKA

W306peTeHne Taike BKITIOYACT HYKJICHHOBYIO KHCJIOTY, KOIMPYIOMIYIO TMOPHIHBIA
aHTHTeHHBI Genok 1o m306perenmo. HykieMHOBas KHCIOTa MOXET ObITh HM30IMPOBAHHOM
(MOJIeKy/la HyKJIEMHOBOH KHCIOTHI) MM OBITH BCTPOCHHOH B APYI'YIO HYKICHHOBYIO KHCIIOTY
WIH BekTop. HyKieWHOBas KHCIOTa MOXeT OBITh HCIONB30BaHA VI  BHEIPEHHA
TMOCIIeJOBATEILHOCTH, KoAMpyIomeil 6Gellok Mo H300pETeHHIO, B KIIETKY, €€ KIOHHPOBaHHA,
TPaHCKDUNIIME B KJETKe, a Takke WA dKkcmpeccHu Oenka. HyxiewHoBas KHCIOTa MOXET
npexctasiasts coboii JTHK wm PHK, npeanouratensro JTHK.

[TocnenoBaTENbHOCTh HYKIEOTHAOB HYKJIEHMHOBOM KHCJIOTHI COOTBETCTBYET, C YYETOM
FEeHETHYECKOTO KOIa, IOCIIefoBaTebHOCTH Oenka no m306pereHH0. OIHAKO MOHATHO, YTO B
CHJTy BBIPOXIEHHOCTH TEHETHYECKOTO KOJa MOIYT CYIIECTBOBATh MHOXECTBO BAapHAHTOB
II0C/IEI0BATENLHOCTH HYKIEHHOBOM KHMCJIOTBI, KOXHPYIOIIEH TOT e Camblii OeloK, H BCE OHM
BXOIAT B 06beM m306peTenns. HykieoTuiHas OC/IENOBATENBHOCTD, KOMHPYIOas THOPHIHBIH
GeJIOK [0 H30GPETCHHIO MOXET OBITh ONTAMH3HPOBAaHA A OOECIEYEHHs CTaOHIBHOIO H
BBICOKOTO YPOBHS 3KCIIPECCHH H3BECTHBIMH CIIEIMAIMCTAM METONAMH.

ITozx MoJeKyyIol HYKIEHHOBOM KHCIOTHl B HACTOSIIEM H300pETEHHH TAKKe NMOHMMACTCH

TUGPHAHENA TeH, colepxamuii B (YHKIHOHATEHOM CIEIUIEHHH JPYT C APYroM IO MEHbIIEH
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Mepe OOMH MpPOMOTOp, KOTOpPBIH sBideTcd (QYHKIHOHAILHBIM B OpraHH3Me-XO3s HHE,
HOC/IEI0BATENBHOCTD, KOMUPYIOIIYIO MHOPUIHEIA GElOK B COOTBETCTBHH C M300pDETEHMEM, W
TEPMHHATOPHEIM 3JIEMEHT, KOTOPBIH ABIseTCA QYHKIMOHAJIBHEIM B TOM )K€ OpraHU3Me-X03s1HE.
Pa3uuHBIE 31€MEHTHI, KOTOPEIE MOTYT COJEp)XaTh FMOPHIHBINA I'eH, MPEACTaBIAIOT Co00H, Bo-
HEPBBIX, JJIEMEHTHI, PErYIUPYIOLINE TPAHCKPHITIHIO, TPAHCIIAIMIO H CO3peBaHHe OENKOB, Takue
KaK IpOMOTOp, MOCJEN0BATENbHOCTh, KOJHUPYIOIIYIO CHTHAIBHBIA IENTHA HIM TPaH3HTHBIA
IENTH]I, WA TEPMHHATOPHBIA JIEMEHT, COCTABILAIOIIMN CHUIHAJ IOJHAICHHIMPOBAHUSA, H, BO-
BTOPBIX, MOJUHYKJICOTH I, KOAUPYIOMHA Oesok. BHIOOp peryisaTOpHBIX 3JIEMEHTOB 3aBHCHT OT
KJIETKH-XO35MHa, B KOTOPOM OHH NO/DKHBI (DYHKIHOHHPOBATh, H CIEIHAIHCTH B JAHHOH
007acTH TEXHHKH CIOCOGHBI G€3 JOIOJHHTENLHOrO OKCIEPHMEHTHPOBAHMS BHIOpATh
HeoOXOMMMBIE PETYIATOPHBIE 3JIEMEHTH (B YaCTHOCTH, ONHcaHHble B Sambrook et al. (1989,
Molecular Cloning: A Laboratory Manual, Nolan C. ed., New York: Cold Spring Harbor
Laboratory Press).

IIpoMOTOpPEI, KOTOpbIE MOTYT COJEpXaThb THODHIHBIA T€H B COOTBETCTBHH ¢
n300peTenreM, SBIAIOTCA JMG0 KOHCTUTYTHBHBIMH, G0 HHAynuGenbHeMu. Hampumep,
YHHBEPCATBHO 3((EKTHBHBIM IPOMOTOPOM, HCIOJIB3yeMbIM Ul 3KCIPECCHH B KIETKaxX
MJIEKOITHTAIOIIHX, ABiserca pPCMV (IpoMOTOp HUTOMETaJIOBUPYCa).

B cooTBeTcTBMH ¢ H300peTeHHEM THOPHIHBIN T€H MOXET TAKXKe COAEpXKaTb Ipyrue
PEryJSTOpHBIE I1OCTIENOBAaTEbHOCTH, KOTOpBIE JIOKAIM30BaHbI MEXAY IPOMOTOPOM H
KOJHpYIome MoCIeI0BaTeNbHOCTBIO, TAKHE KaK TPAHCKPUIIIHOHHEIE aKTHBATOPEI (JHXAHCEPHI).

B NpeanouTHTENHHOM BOIUIOMIEHHH HYKICHHOBAs KHCIOTAa MO M300pPETEHHIO BKIIHOYACT
CTapT-KOJIOH M CAlTHl PECTPUKIHH, IOIXOAAIIHE UL KJIOBMPOBAHHS B BLIOPAHHbIA BEKTOP.

B eme OXHOM BOIUIOIIEHHHM H300pETEHHE OTHOCHTCS K BEKTOPY, BKJIIOYAIOIIEMY
BBIIEYKA3aHHYIO HyKJIEHHOBYIO KHCIOTY, X KOTODBIA, TaKHM 006pa3oM, KOAHPYET IMOpUIHbIHA
Genox 1o m3obpeTenuio. HasHaueHHe BEKTOPOB M3BECTHO CHENHATHCTAM B JaHHOH 00aacTé u
n300peTeHre He OrpaHMYMBAacTCH KOHKPETHBIM Ha3HA4YCHHEM. BEeKTOp MOXET HpEACTaBIATH
co60i1 BEKTOp 151 KJIOHMPOBAHHMS, TPAHCKPHIIIIHOHHBIH BEKTOP H/MIIM SKCIIPECCHOHHBIA BEKTOP.
ITpeanoYTUTENBHO BEKTOP MPEACTABIACT CO00H IKCIPECCHOHHBIA BEKTOP, T. €. COACPKHT Kak
MHHHMYM IIPOMOTOp TOMHMO YKa3aHHOH HYKJIEHHOBOH KHCJIOTBI, COOTBETCTBEHHO BEKTOP
npefHAa3HaueH Ui OKCIpecMn THOpumHoro Oenka mo u3o0pereHuio. Bekrop MOXeT
TIPE/ICTABNIATH CO0OM IUIa3MUTY, BUPYCHBIH BEKTOP (PETPOBHPYCHI, ICHTHBHPYCHI, aICHOBUPYCH,
aJIeHO-aCCOLMMPOBAHHEE BUPYCH H mpodee), YAC (MCKYCCTBEHHYIO XPOMOCOMY JADOXOKeH),
BAC (ucKyccTBeHHYIO XpoMocoMy 6axtepuii), HAC (MCKYCCTBEHHYIO XpOMOCOMY 4€JIOBEKa),
GakTeprodard ¥ ApyrHe TUIBI BEKTOPOB. BEKTOp MOXeET OBITh KOJNBLEBHIM HIH JIMHCHHBIM,

OIHOIIETIOYEYHBIM HJIH IBYLCHIOYCYHBIM. Hpe,Z[HO‘-ITI/ITeJIBHO, BEKTOP IPEACTAaBIACT coboii
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IIasMuay. [IpuMepsl TOTOBBIX Ul HCIONB30BaHMS (Hampumep, 6asa http://genome-
www.stanford.edu/vectordb/vector _pages/plasmid_pages/Plasmid.html). IIpuMepsl mIasMuz,
KOTOpHIE IO3BOJIAIOT OTHOCHTENBHO JIETKO BBOAMTH OKCIIPECCHOHHBIC KAacCEThl, XOPOIIO
M3BECTHHI B JaHHOW 06/IaCTH TEXHHKHM M JOCTYIHBI KoMMepueckuM myTeM (W01990002189, US
20140065699, US 2001/0016351).

BexTop MoXeT GbITH CIIOCOOEH HHTErpPHPOBaThCA B T€HOM KIETKH. II0CKONBKY BEKTOP
npeacTaBiseT coboif, Mo CyTH, HYKJICHHOBYIO KHCJIOTY, BKIIOYECHHYIO HIIM HE BKIIOYCHHYIO B
060/I0YKy (Kak B BHpYcax), BCe AacCIeKTHI, PacKpBITHIC BHINE B OTHOLICHMHM HYKICHHOBOH
KHCJIOTHl 10 H300pETEHHIO, TAXKe OTHOCATCS M K BEKTOpY, B YaCTHOCTH YTO KacaeTcs
KOJMPYIOIIMX M PEryIATOPHBIX 3JIEMEHTOB. BeKkTOp MOXeT BKIIOYaTh IEHBI JUII MapKepoB
TpaHC(OpMALKK, yKa3HBAIONME Ha TpaHCHOPMALHIO KIETKH-XO35HHA BEKTOPOM, M OHH
M3BECTHBI CIENMAIACTaM B NaHHOW oOnacTy TexHHKH (cM., Hampumep WO 91/02071, WO
95/06128, WO 96/38567 u WO 97/04103).

ITpEMepBI BEKTOPOB, Ha OCHOBE KOTOPHIX MOXET OBITh MOJNyYeH BEKTOP [0 H300PETEHHIO,
BKOYAIOT, Oe3 orpammuenms, pBR322, pET-24a(+), pUCI19, pGEX-3X, AAV
(aneHOacCONMMpPOBAHHbIA BHPYC), GakyloBHPYC M T. . MHOXECTBO BEKTOPOB KOMMEPYECKH
JOCTYIHHI (CM., HampuMep, https://www.genscript.com/expression-vector-selection-guide.html).

KreTka, KOTOpas TakKe MOXET Ha3bIBAThCSA KICTKOH-XO3SMHOM, BKIIOYAET PacKpHITHIA
37eCh BEKTOp MJIM HYKJIEMHOBYIO KHCJIOTY M CIIOCOGHA, CIIE0BATENBbHO, HECTH T€HETHIECKYIO
uH(OpMammo o rubpuaHOM Genke 0 H300PETEHHIO M SKCIpeccuposark ero. Kietka Mojxer
TpeJHA3HAYATHCA KaK [JIs MPOM3BOJACTBEHHBIX Lelel — U MoMydyeHus (IPoRyKuwH) Oenka mo
M300pETEeHNIO, TaKk W JUIA Leied IOo[UiepXKaHHs TIeHETHYeCKOH uHHGOpMaili¥ B KOJUICKIHH
KyJIbTyp. IHBIME cTOBaMH, Ha3HAYEHHE KJIETKA HE OTPaHUYCHO.

TakuM o6pasoM, GenoK MO H30OPETEHHIO MOXKET OBITh MPOAYLMPOBAaH B KIETKAX,
HapaboTaH B HEOOXOIMMBIX KOJMYECTBAX M BBIICICH U3 KIETOK M/WIM KyJIbTYPalnbHOH CpEbL.
KiieTka He orpaHMyYeHa B OTHOIICHHH BHJA OPraHM3Ma, U3 KOTOPOro OHA IOJy4YeHa, H MOXKET
IpEACTaBNIATh COG0M MPOKAPHOTHYECKYIO M JYKApHOTHYECKYIO KIETKY, HAaNpPHUMEp IpOXOKH,
Takue Kak S. cerevisiae, GakTepuH, Takue Kak E. coli, KI€TKM HaCEKOMBIX, XXHBOTHBIC KIICTKH,
HAIpAMEP KIETKH MJIEKOTMTAIONIEr0, B YaCTHOCTH dYenoseka ui xomska (CHO). B HexoTophix
BOILTOIIECHAAX KJIETKA NMPHTOAHA IS HOMY4YeHHs JHM3aTa 1 GeCKIETOYHOTO NPOAyLMpPOBAHHUS
Oenka 1Mo u300pETEHHUIO.

IIpumeHeHne Oenka

Tu6puanEi GeoK M0 U300PETEHUIO SABJIACTCS MOJIE3HBIM MYJIBTHINHTONHBIM aHTUTCHOM,

aeiomumMcs 3ameHoll SARS-CoV-2 B AMarHOCTHYECKUX M HCCIICI0BATEIECKUX TPHIIOKCHHSX.

I_IEHHOCTB Oenka COCTOMT B MPUCYTCTBHH CIICHHAIBHO IIOI[OGpaHHBIX SIIATOINIOB BCCX
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crpykrypHbIx GenkoB SARS-CoV-2, KOTOpbI€ HOCTYNHEI Ul y3HaBaHHSA COOTBETCTBYIOIIMMH
penentopaMy, HanipuMep anTHTeNaMH. [Ipu 3ToM obecrieynBaeTCs BO3MOXKHOCTB, BO-IEPBBIX, HE
HCIIONIB30BaTh CaM BUPYC, UTO ABJIACTCH MIPEUMYIIECTBOM B CBA3H C BBICOKOW KOHTarnO3HOCTBIO
BHpPyCa M DPHCKOM Uil COTPYIHHKOB JabopaTopuif; BO-BTOPHIX, HE MCIONB30BaTh Habop
aHTHIeHOB, Hampumep orgensHo Oemku N, S, M, E, 49ro ycnoxHsio Obl pabotry mo Hx
IPUTOTOBJIEHHIO, XPaHEHUIO, KBaHTH(HKAIMH U T. 1. KpoMme Toro, 6eNoK sBiseTcss KOMIaKTHBIM
110 CPaBHEHHIO C IIOJHOPa3MEPHBIMA OEIIKaMH, 9TO YIIPOIIAET €0 CHHTE3 U 0OpallleHHe C HUM.

OnupM M3 NpWIOKeHHH rubpumHoro Oeyka Mo HM300PETCHHIO SBIACTCA BO3MOXHOCTB
HCIIONB30BaHMs B TECTAaxX Ha oleHKy nMMyHHTeTa K SARS-CoV-2.

B oxHOM W3 BOIUIOMICHMM THMOpHIHBIA GENOK HMPHMEHSIOT Ul OLEHKH B-KieTo4HOro
OTBeTa.

Ilpu undexmuu SARS-CoV-2 kak mpaBmIO CIycTS 2 CYyTOK Ha4MHAIOT (OpPMHUPOBATHCA
IgA, ciycts 7 cytok — IgM, Ha 10-14 cyTku — IgG. Huorna antutena IgM u IgG mosBnstorcs
OIHOBPEMEHHO, TO ABJIAETCA O/HOH U3 ocobenHocTelt SARS-CoV-2. Hanuune wim OTCYTCTBHE
COOTBETCTBYIOIIMX AHTHTEN, BKyIle C HAIMYHEM BHPYCa MM €r0 aHTHIECHHBIX (parMeHTOB,
HMeeT IMarHOCTHUECKOe 3HAYEHHUE Ul YCTaHOBJIEH S (a3bl HHPEKIMOHHOrO mpouecca:
1) octpas aza, cepOHEraTUBHBI MEPHON (CIIEPHON OKHA»): MPHCYTCTBYET BHPYCHBIH areHT
(PHK, aHTHI€H), OTCYTCTBYIOT aHTHTEIIA,
2) ocTpasd (aza, HaUMHAET Pa3BHUBATECA MMMYHHEIH OTBET: B JIOTONHEHHE K BUDYCHOMY arcHTy
nosBisioTes IgA 1, Bo3MOXHO, IgM;
3) ocTpas (a3a M BEIPaXKEHHBIH HMMYHHBIH OTBET: IIOABILAIOTCA Takxe U IgG;
4) mo3jHSA CTAlWsA, HAYalo BHI3JOPOBICHHME: BHPYCHBIM areHT mcdesaer, IgA, IgM u IgG
IPHUCYTCTBYIOT; .
5) mepHon BBI3IOPOBIEHHMS WM NOJNHOEe BbBAopoBnenue: IgA, IgM mcuesaror, IgG
TIPUCYTCTBYIOT.

BMmecTe ¢ TeM, OIMCaHBI CITy4ad COXpaHeHUs IgA B KpOBH IepeGoIeBINNX AIMEHTOB.

BrisiBnenre UMMyHOTIo6yHHOB Ki1accoB A, M, G (IgA, IgM n IgG) x SARS-CoV-2, a
Taloke BoIsiBIeHMe aHTHreHoB SARS-CoV-2 BXOOMT B pPEKOMEHIALMH IO 3THOJIOTHYECKOM
JIAArHOCTHKE COINIACHO BpEMEHHBIM KIMHHYECKHM PEKOMEHIAMAM 110 TPOGHIAKTHKE,
JHArHOCTHKE WM JICYeHHWH HOBOH KopoHaBupycHo# uHpexuun (COVID-19) Munucrepcrsa
3apaBooxpadenus PO (Bepcus 15, 22.02.2022).

I{enecoobpa3Ho BHayale IPOBECTH pa3ienbHbIe TecTel Ha IgM u IgG, a 3aTeM BBLABIATE
oanoBpeMerHo IgA, IgM u IgG.

u6puaneli 6eoK M0 M300pPETEHHIO MOXET OBITh HUCIOJIb30BaH B Ka4€CTBE AHTHICHA B

TECTaX Ha OIpedC/ICHHUC BBIIICYKasaHHBbIX AaHTHTCIL. B HUMMYHOJIOTHYCCKHAX TECTaX aHTHTCIIA
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CBA3BIBAIOTCA CO CIHENU(UUISCKUMH aHTHT€HaMH, M CBA3BLIBAHHE MOXXHO HENOCPEACTBEHHO
HabmIOAaTh C IOMOIIBIO COOTBETCTBYIOIIMX METOK, MPHUCOCIHMHAEMBIX, B 3aBHCHMOCTH OT
nu3aiHa TecTa, K aHTHTEIaM [POTHB MMMYHOIIOOYJIHHA WM K aHTHIeHy. B 3aBHCHMOCTH OT
JAu3aiiHa TecTa MOXET MPOM3BOMUTBCA HMMMOOWIM3alMs aHTHTEIa WIH AaHTUIeHa Ha
ILTACTHKOBBIX THTPALMOHHBLIX MHKpOIUIAHINETaX, NpPeIMETHBIX CTeKNax (criainax, uumax),
dunpTpoBanbHOM Oymare (CTPHIBL, MOJOCKH) HIHM JTOOOM IIPHIOJHOM MU TaKWX Ieser
Marepuaie.

B onHOM BapHaHTe TBEpAO(a3HBIX HIMMYHOAHAIN30B aHTHTEH KMMOOU/IH3YIOT Ha TBEPAOH
¢aze, 0OBIMHO B JIyHKaX IUIACTHKOBBIX ILIAHIIETOB IJIi MHKPOTHTPOBaHHS, Ha CTCKIAHHBIX
cnaitmax wim OyMaxHBIX moiockax. OOpasen mnanmeHTa (CBIBOPOTKA KpPOBH HIIM HHOMH
NOIXOAAIHHA o6pasel) HHKYOUPYIOT C AHTHICHOM, a CBA3aHHOE aHTHTENO NOC/iEe MPOMBIBKH
BH3YAITH3HPYIOT C IIOMOIIBIO MEIEHBIX aHTUTEN IIPOTHB HMMYHOIIO0Y/IMHA, TAKKE Ha3bIBAEMbIX
«koHBIOrat». EclH Wcrons3yeMas MeTKa NpeAcTaBiseT coboi (EpPMEHT, TECT HashIBAacTCA
uMMmyHOQepmenTabM aHamuzoM (MDA, ELISA), u cBA3aHHOE aHTHUTENO BH3YalIM3HPYIOT C
IIOMOIIBI0 (PEPMEHTO3aBHCHMON LBEeTHOH peakimu. Ecmu mcmoms3yercs ¢uryopecueHTHas
METKa, METOX Ha3bIBACTCH nmMyHobnyopecuentasiM TectoM (M®A). Haumbonee wuacto
HCIIONB3yEMBIMH (EPMEHTHBIMM METKaMH SBIAIOTCA mepokcuiasa xpeHa (HRP) u menounas
docdarasza (AP). Ecmu HRP-KOHBIOTAT CBA3aH ¢ KOMILIEKCAMH AHTHTENO-aHTHIeH, 6€CBETHBIH
xpoMoreH (Hampumep, oprodenmwnmuamud, OPD) cTaHOBHTCS JXENTHIM, @ HHTCHCHBHOCTB
OKpPAcKH NPONOPIHOHANBHA KOJMYECTBY CBA3AHHOTO KOHBIOTATa M KOJHYECTBY CHELHUPHICCKHX
aHTHTEN B 00Opaslie; B OTCYTCTBHE CIeHM(HYECKAX aHTHTEN LBETHAs peakuys HE BO3HHUKACT.
Ansteprarusoit OPD siBnsercs TMB.

Ucnone3ys KoHboratsl aHTH-IgG wmi  aHTH-IgM, MOXHO OTHENBHO ONPEACIUTh
HOAK/IAacCHl HMMYHOIJIOOYJIMHOB, YTO IO3BOJAET IOOHTHCH BBIICYKa3aHHOIO pa3eIbHOIO
OIpEIEIIEHHs STHX aHTUTETL.

Benok mo M306peTeHHI0 NPHroZieH I HCIONBb30BAHHA B JIHOOBIX MMMYHOJIOTHYECKHX
TEeCTax, B KOTOPHIX OOBIYHO NMPHMEHSIOTCS CHHTETHYECKHE WM NPUPOAHBIC aHTHUICHBI, H HE
TpeOyeT KakoH-muGOo CIENHATBHOM ajanTalldd METOOMK IPOBEJCHHA TAaKMX TECTOB.
OcoGennoctr nposeneHns UDA 1 nmonoOHBIX aHAIM30B XOPOIIO H3BECTHBI CICHHATIMCTaM B
mauHON oGmacta (Slagle, KM., & Ghosn, S.J. (1996). Immunoassays: Tools for Sensitive,
Specific, and Accurate Test Results. Labmedicine, 27, 177-183; O®C.1.7.2.0033.15 Metox
HMMYHO(EPMEHTHOTO aHATH3A).

B cBs34 ¢ HEOOXOMMMOCTEIO ONIEPATUBHO JHATHOCTHPOBATH HACETIECHHE 0COOYIO IEHHOCTD
NpHOOPETAIOT  JKCTIpecC cucTeMbl i1 auarHocTukd  SARS-CoV-2, ocHoBaHHBIE Ha

HMMYHOXPOMATOTpaMueCKHX METOfaX. B HHX HCIIONB3YIOT IPHTOMHBIA I XpoMmarorpaguu
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MaTepHal, HalpuMep MOJOCKYy H3 (GMIBTpOBaNbHOW Oymard, Ha KOTOPYIO NpPEIBAPUTENHHO
HaHeceHs! KOHBIOraT antureHa SARS-CoV-2 (Hampumep ¢ YacCTHI[AMH KOJUIOHMJHOTO 30JI0Ta).
OGpasell — LEIbHYIO KPOBb, CHIBOPOTKY HIIM IUIa3My — HAHOCAT B ONpEJCICHHOE MECTO Ha
TIOJIOCKE, M3 KOTOpOro obpasel Mo JeHCTBUEM KAlMUIAPHBIX CHJI IIPOXOMMT Yepe3 00macTh ¢
AHTHT€HOM, KOTOpBIH cBa3bIBaeT anTuTena K SARS-CoV-2, eciin OHHM IPACYTCTBYIOT B 00pasiie,
janee oOpasell MPOXOAMT HYepe3 HUTPONEILTIONO3HYIO MeMOpaHy, Ha KOTOPOH DacIo/IOXEHbI
BTOPHYHBIE AHTHTENA, CBA3BIBAIOIIME COOTBETCTBYIOIUME HM3OTUIIBI @HTHTEN, ¥ KOHTPOJBHBIC
aHtHTena. B mpemenax okono 10 MMH BHM3yalbHO ONpPENC/SMIOT HAIMYAE OKpAlNMBAaHUA B
COOTBETCTBYIOWIMX 00JaCcTAX MOJNOCKH H AENAOT 3aKIIOYEHHE O HAIMYUHM COOTBETCTBYIOINMX
AQHTHTEN W, CJIEAOBaTeNbHO, O MepeHeceHHOW HH(exknud. MeTomsl  H3rOTOBICHUA
MMMYHOXPOMATOTpahUIECKAX TECTOB XOPOLIO HM3BECTHHI CNECNMATHCTAM B JaHHOH 00JacTH
(Wen, Tian & Huang, Chao & Shi, Feng-Juan & Zeng, Xiao-Yan & Lu, Tian & jiao, Yongjun.
(2020). Development of a lateral flow immunoassay strip for rapid detection of IgG antibody
against SARS-CoV-2 virus. The Analyst. 145).

B npyrom BomomeH!: rHOPHAHBI GeI0K IPHMEHSIOT U OLEHKH T-KIETOYHOr0 OTBETA.

UsBectHO, uto T-kierounsli otBeT Ha SARS-CoV-2 MOXET COXpaHATBCS B TCUCHHE
oxono 10 mecsues y nepe6onesmux COVID-19 nauuentos (Jung, J.H., Rha, MS., Sa, M. et al.
SARS-CoV-2-specific T cell memory is sustained in COVID-19 convalescent patients for 10
months with successful development of stem cell-like memory T cells. Nat Commun 12, 4043
(2021)). Vi3BecTHHI cly4an nepeHeceH s HHGEKIMOHHOTO Ipolecca 6e3 pa3BUTHA CHMITOMOB
6e3 06pa3oBaHMA COOTBETCTBYIOLIMX AHTUTEN, YTO TOBOPHT O TOM, YTO T-KJICTOYHBIH OTBET
MOJXeT GOpoThes ¢ HHpeKIHei 6e3 BoBIeueHHs B-KIeToYHOro 0TBeTa. AHAIN3, HANPaBICHHBIA
Ha OLeHKy T-KJIeTOYHOro 0TBETa y CyOheKTa, CIIEIOBaTENbHO, MOXET ObITh KpaiiHe IONIe3eH M1
SIMIEMHOIOTHIECKUX HCCIEAOBaHUH 1 I YTOYHEHHs HMMYHHOTO CTaTyca CyObeKTa.

Ouenntb T-KJIETOUHBI HMMYHHTET MOXHO, HamnpuMmep, MerogoM ELISpot wmm ero
ananoroM FluoroSpot. TIpHHIMI [aHHBIX METOZOB CBOAMTCA K JCTEKIHMH CEKPETUpYeMbix T-
JMMQOIKTAMA IHTOKHHOB AHTHTENAMH, CHeUMQUYHBIMH K OTHM murokuHaM. Ecmm T-
nuMQOLKTE paHee YXKE MMENH KOHTAaKT C AHTHICHOM, HAIPHMEP €clM CyOBeKT yke ObLT
MHQHMIMPOBAH BHPYCOM, TO IIpH O0OpaGOTKe aHTUIEHOM OHM AKTHBHPYIOTCA M HaYHHAIOT
BEIpaGareBaTh ramma-unaTepdepor (IFNy). Ilo okonvanuy npouecca IPOBOAUTCS BU3YalIH3alnd
¥ TIOZICYET KJIETOK, KOTOPHIE YK€ BCTPEUaTuCh C BUPYCOM (BBINIANAT KaK TOUKH Ha MeMOpate).
TloacueT TOYEK MOXKET OCYIIECTBIATECS aBTomarnyecku. [Tomumo IFNy, ananmutom MOryT ObITh
HHBIe LUTOKHHBI, Hampumep IL-2, TNF-alpha, IL-4, IL-5, IL-13, wnmu HMMYHOTJIO0yJINHEL,

XEMOKHHBI, allOJIMIIOIIPOTCHHEI U T. II.
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I'ubpuaubii Geok MO H300peTeHHIO MpHroAeH 1A ucnoib3oBaHud B ELISpot wmmm
FluoroSpot, a paBHO Kak ¥ B JIFOOBIX APYTHX METOJax Ui ONEHKH T-KIE€TOYHOro OTBETA, M HE
TpebyeT KakoM-mubo crmenuanpHOM anmantamu Takux MeTtonoB. Ocobennoct ELISpot u
FluoroSpot u3BectHn crenuanuctam (Janetzki S. Immune monitoring technology primer: the
enzyme-linked immunospot (Elispot) and Fluorospot assay. J Immunother Cancer. 2015 Jul
21;3:30).

JlononHUTENBHBIE CBEAEHHS 00 OCOOEHHOCTIX OHUArHOCTHYECKHX TECTOB, CBS3aHHBEIX C
COVID-19 u SARS-CoV-2, H3BECTHBI CIIENHAIACTAM M3 YPOBHS TeXHHKH (CM., HanpuMep, Kilic
T, Weissleder R, Lee H. Molecular and Immunological Diagnostic Tests of COVID-19: Current
Status and Challenges. iScience. 2020 Aug 21;23(8):101406).

I'ubpunsblii Gelok MO H300PETEHHIO TakXKe MOXXET OBITh HCIONB30BaH B IPOTOYHOH
LMTOMETPHH (B YaCTHOCTH, B mpoTouHoil muroduryopomerpun (FACS), cm. Ilpumep 3) unu B
UMMYHOMarHMTHOM pa3ZIeleHHH KJIETOK.

B nenoM, o6nacts npuMeHeHuH rubpuaHOro Geska o u306peTeHHIO He OrpaHHYMBAETCS
BBINIEYKA3aHHBIMH MOAXOJaMH U MeToZaMH. Tak, HalpuMep, OH MOXET HCIOJb30BaTeCs 6e3
OrpaHHYEHHUs B MCCJIEHOBAHUAX, B YaCTHOCTH IS ONpe/eleHHs CBA3BIBAIOLIEH CIIOCOGHOCTH
pasnuuHblX KoHCTpykumii, Hanpumep TCR (T-knmerounsni penentop), CAR (xuMepHBIH
pelenTop aHTHTeHa) M T.II. Benok Taioke MOXET HCMOJb30BaThCs, HAPUMEP, B KayecTBE
CTaH/IapTHOTO pPeareHTa, B YaCTHOCTH B Ka4YeCTBE IIOJOXHTEIBHOTO KOHTPOJIS B TeCTaX Ha
IPUCYTCTBHE aHTHI€HA WK U TOCTPOSHUS KATHOPOBOYHOM KPHUBOH; M HHBIM 06pa3oM, Kak
U3BECTHO CIICIMAIMCTaM B JaHHOH obacTH.

Ha6op no u300peTeHHI0 MOXET IMpeACTaBITE coboil moboi Habop IUld NpOBEICHHS
HMMYHOJIOTHYECKOTO aHall{3a, OTHOCAINErocss K JHardHoCTHKE HMMYHHOIO craryca IIo
OTHOIIEHHIO K SARS-CoV-2, HaInpuMmep HN®A-nabop, MO®A-Habop,
UMMyHOXpoMarorpaduueckuit  (3kmpecc-tect) Habop. Kak mnpaBmno, Takue HabOpHI
TIpejlHa3HAueHB] I ONpE/iesIeHNs IPHCYTCTBHS H, BO3MOXKHO, ypoBHs aHTHTEN! K SARS-CoV-2.
Ha6op MoXXeT BKIIOYAaTh OJHY HJIM HECKONIBKO MPOOHPOK MM IUIaHIIET, HEOOA3aTeNbHO C
NpelBAPUTENFHO HMMOOHIN30BaHHBIM B HHX aHTHTCHOM (BKIIOYAKONIMM O€loK IO
H300pETEHNIO) MM AHTUTEJIOM, COBOKYIIHOCTh PpEarcHTOB M IIPUCHOCOONEHHH  JUId
OCYIIIECTBJIEHHS HaHECEHHs oOpasina, CBA3bIBaHHMsA AQHAJIUTa, IPOMEBIBKH, BH3YaJlM3allHH,
MHCTPYKIIMH 110 IpoBeaeHuIo ananu3a. HaGop Ui skcmpecc-TecTa BKIIOYAET MONOCKY (CTPHII) C
NpeBAPUTENFHO HAaHECEHHBIMM Ha Hee aHTHIeHOM (BKIIOYAIOmMMM GENoK Mo M300peTEeHHIO),
BTOPDMYHBIMH  QHTHTEJIAMH, KOHTPOJBHBIMH  peareHTaMH, a TaKkKe Heo0d3aTelbHo

IPUCIIOCOOIEH s Ul HAHECEHHS W, BO3MOXHO, B3ATHs 00pa3na y CyOBheKTa.
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Caenenus, IOATBEPKIAONINE BO3ZMOXKHOCTE OCYTIECTBICHHS H300pETCHU
[pumep. 1. [Tomyuenne 6enka

B kadecTBe NpoayleHTOB ruOpumHOro Oenka mo m300pereHHMIo mcmonb3oBamd E.coli
(mramMmel  Rosetta w BL21(DE3)). Hcnomp3oBande 3THX OpraHM3MOB HE SBJIIETCA
o0s3aTeNBHEIM, H MOXXHO HCIIOJb30BaTh JIOOBIE JpyrHe, HAlpUMEpP JAPOXCKEBBIE H
3YKapHOTHYECKHE MPOAYLIEHTHIL.

IlocneaoBaTeNnbHOCT, TeHa ObUla CHHTE3WpOBaHAa B CTOPOHHEH  OpraHM3alldH.
BcrpauBanme B Bektop pET24a(t) mpoBomunoce mo caiitam pecrpukimu Xhol m Ndel.
[TocienoBaTenbHOCTS BCTABKH M IOJHAS IOCTENOBATENbHOCTh BEKTOpa NpescTaBieHsl B SEQ
ID NO: 12 u 13, coorBercTBeHHo. Kapra BekTOpa cO BCcTaBKod mpeicraBieHa Ha dwur. 2.
Tpanchopmanuio IITaMMa-pelUNAECHTa MPOBOAMIN METOAOM JJEKTponopanuu. buomaccy
HapabaThIBaM B OHMOpEaKTOpe B PEKOMEHAYEMBIX i1 YKa3aHHBIX INTAMMOB YCIIOBHAX C
HOCNeAyIomed MHAYKIHEH JaKTO3HOTO orepoHa H30mponui-B-D-1-THoranakTonupaHno3uaoMm
(MIITT, IPTG) B Teuenue 3 4. [Tocne sToro 6uomaccy JM3MpoBaH ¢ MOCIEAYIOEH cenapanuen
TEeNEl[ BKJIIOYEHHS, COIEpXKAlllUX LeNeBoi O€nloK, KOTOpBIA IEPEBOAMIH B DPacTBOp 4epes
comobummsanuio ¥ pedponguar. OKOHYATENBHYIO OYHCTKY O€lKa IPOBOAMIM C IOMOLIBIO
HUIKOCTHOM XpomaTorpague ¢ HCIOIB30BAaHHEM aHHOHOOOMEHHBIX H THIPO(POOHBIX
COpOEHTOB.

IMpumep 2. Ouenka B-ki1eTo9HOr0 IMMYHHOTO OTBETa

Jina omeHkM B-Kierousoro orBera ¢ momomplo Meroza BecrepH-6inorTHHTa (WB)
NPOBOJMIM CpaBHEHHE CBS3BIBAHUS KOMMepdeckoro HatuBHoro N Oemka (Byorbyt,
BenukoGpuTanns, Jalee — CpaBHUTENBHBIA Genok) u Genmka, momydeHnoro B Ilpumepe 1, ¢
aHTUTEIaMH K CTpyKTypHbIM GenkaM M, S, N, E SARS-CoV-2:

- SARS-CoV-2 Envelope Antibody (MonoknonansHoe MermuHOe [gG2B, Kiton # 1044526, Bio-
Techne, CIIIA, kar. HoMep: MAB10894);

- Anti-SARS-CoV/SARS-CoV-2 Nucleocapsid Monoclonal Antibody (Solarbio, Kuraii, kart.
Homep: K200094M);

-2019-nCoV § antibody (Byorbyt, BenukoOputanus, kat. HOMep: orb669713);

- SARS-CoV-2 Membrane Antibody (MonoknonansHoe MeimuHOe 1gG2B Kion # 1041508,
Bio-Techne, CIIIA, kat. Homep: MAB10690).

JIng neTeKnuH yKa3aHHBIX aHTHTEN HCIONL30BAIM KOHBIOTaT BTOPMYHBIX AHTHTEN C
nepokcuaasoi xpena Goat Anti-Rabbit IgG conjugate (HRP) (EMD Millipore Corp, CIIIA, kar.
HOMeD: 12-348).

Benok cornacHo IlpuMmepy 1 M cpaBHUTENbHBIH Oenok HaHocuid 1o 0,5 MKT B JIyHKH

nomuakpuinamuadoro rens ([IAATY). Ilocne mnpoBenenns snektpogopesa B IIAATT B
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npucyrctBur SDS (monemmncynbdara HaTpus) ocymecTBISIH nepeHoc GenkoB Ha PVDF
MeMGpany (IOTHBHHITAACHAUGTOPHT) U151 HOPMUPOBAHHA MMMOOHTH30BAHHOTO HA MEMOpaHe
KOMIUIEKCA: AHAIM3MPYeMBIH O€NnoK - crenupuYHOE aHTHTENO - BTOPHYHOE AHTHTENO -
nepoKcHaasa XpeHa. Bo BceX SKCIEPHUMEHTaX MCIOJB30BAIM OTPHIATENBHBIH KOHTPOIh —
TIpOBEpKa HeCcTeNU(PUIECKOTO CBA3BIBAHHA KOHBIOraTa ¢ HCCIEIyeMbIMH OeIKaMH.

TIpotokon mposenenrs WB GbUI CIICAYIOIHKM: MOCIE IIEPEHOCa HCCIEAyEeMBIX OenKoB Ha
PVDF mem6pany npu 350 MA B TeweHue 1-2 4, MeMOpaHy MHKYOHpOBaIM B 3a0HBOYHOM
6ydepe (3 % kasemnar Harpus) 30 MHH IIpH IIepEeMENIMBAHHMH, 3aT€M HOOABIAIH NMEPBHIHBIC
aHTHTeNa B paspeiennH 1:400 u uaKyGupoBat: MemOpaHy 3 u. 3aTeM MeMOpaHy HHKYOHpOBAIH
B OTMBIBo4YHOM Gydepe (pactop PBS (docdarro-conesoit Oydep)) 3 pasa mo 5 MuH, cMbIBast
TepBUYHBIE aHTHTeNa. Jlanee [0GaBISUIA PacTBOPEHHBIE B GokupyromeM Oydepe BTOPHYHBIC
anTuTena B pasBegenuu 1:10000, cnenmmduunbie k Fc-QpparMeHTam NepBUYHBIX aHTHTEN,
KOHBIOTHPOBaHHBEIE C (EPMEHTHON METKOM — Mepokchaasol xpeHa. O6pa3oBasiiuecs B MECTe
JTOKATH3ALMH HCCIeAyeMOoro Oelka HMMYHHBIE KOMIUIEKCHI TMPOSBIUINCH C IOMOIIBIO
xpomoredHoro cy6crpata TMB  (TeTpamMeTHIGEH3UIOUH), NPOXYKT PEAKUHH KOTOPOro ¢
IepOKCHA30i XpeHa HMeeT WHTCHCHBHYIO OKpacKy H BhIIanaeT Ha MemOpaHe B BHIC
HEpacTBOPHUMOTI0 OCaKa.

B pesynbTate Habmonami crnenuduyeckoe cpa3pBaHue Oenka cormacHo Ilpumepy l1c
KaXIbIM M3 aHTHTEN K cTpykTypHsM Oenkam M, S, N, E SARS-CoV-2. benok cpaBHeHHS —
KOMMEPYECKH JOCTYIHBIH HATHBHBEIA N Genok - cBs3piBasics crienubmyecku ¢ antuTenamu K N
GenKky M He cBasbBaics ¢ aHTHTeNaMH K Oemxam M, S, E. llomydeHHBIE pe3ynbTaThl
CBUICTEIIBCTBYIOT, 4TO OIHTONBI B Oelke N0 H300peTeHHIo IOA0GpaHB! NpPaBHIIBHO, BCE
SIHUTONB! Y3HAIOTCS COOTBETCTBYIOLIMMH crenupuyeckumu antutenamu. VHBIME cloBamy,
6enoK 10 M300PETEHMIO MOAXOIMT JUIS HCCIENOBAaHMSA OLECHKM B-KkierouHoro oreeTa B
OTHOIIEHMH BeeX CTPYKTYpHBIX 6enmkoB SARS-CoV-2.

IMpumep 3. T-k1€TOYHBIH HMMYHHEBIH OTBET
Bupychl ¥ KyIbTYphI KIIETOK

B mccienoBanuy crocobHoCTH 6eka cornacHo [IprMepy 1 BbI3BIBATL T-KIETOYHEBIA OTBET
HCIIONB30BaNK JabopaTopubii mramMM KopoHashpyca SARS-CoV-2, BbiencHHBIM Ha Ha
KynpType Kietok Vero CCL81 u3 HasodapunreanbHOro Maska GoIbHOro COVID-19 u3 PO, -
«Jly6poBka» (GenBank: MW161041.1). KynsTuBupoBaHHEe BHpyca NPOBOAMIM Ha KIETKaxX
snuTenus moukd adpukanckod 3enénodl Mmapreimka Vero CCL81 (ATCC) 3 KOLICKIMH
HUUBC uMm. U. 1. Meunukosa (najee - KynpTypa KieTok Vero). Knetku Kynbmnnpdlaann IIpH
37 °C B nurarensHoit cpene DMEM (cpena WUrna, momubummposannas no Jyns6exko) ¢ L-

riyramusoM (300 MKr/mi) M rimokosoi 4,5 r/n, S % deransHoli ObIbeH CHIBOPOTKH (®BC),
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cMechI0 aHTHOHOTHKOB (eHumume 100 ME/Mn u crpentomume 100 Mxr/mir) B atMocdepe
5% CO,. llltamm mpomen 20 mocieXoBaTENbHBIX Maccaxed W BhI3bIBAI BhIpakeHHOe L{ILJ]
(muromatudeckoe geiicTBhe). OOpasubl BHPYCHOTO MaTepHayia Uil IMpOBEeNEHHS paboThI
xpaHuu npu temneparype -80 °C B Buae anuksoT. [ THTpoBaHHsS BUPYCOB IUIA 3apaKCHHs
KMBOTHBIX, BHPYCHOTO MaTepHala M3 JIETKUX >KHBOTHBIX H XapaKTEPHCTHKH BHPYCOB TaKXKe
UCIOJIb30BATH TIEPEBHBAEMYIO KYJIBTYPY KJIETOK OSNHUTEMHMs MOYKH adpHKaHCKOH 3enEHOH
Mapteimka Vero CCL81. Onpenenenre HHGEKIMOHHOIO TUTPA MCIOIB30BAHHOTO IIyJla BHpYyca
[I0Ka3aJI0, YTO TUTP COCTaBIIAI 107° THAIS0 B 0,1 M.
OKCnepHMEHTATbHBIE )KUBOTHBIE

JIna n3yvyeHus uMMyHoreHHOCTH GOenka cornacHo Ilpumepy 1 ucnons3oBamu 50 caMIoB u
camok TpaHcreHHbx Meimedt suaud B6.Cg-Tg(K18-ACE2)2Primn/HEMI Hemizygous for
Tg(K18-ACE2)2Prlmn (Jackson Immunoresearch, West Grove, PA, CIIIA). IlocraBka
®UBOTHBIX ocymnecTsisiiack u3 ®UBX PAH ITutomunk «[Iymmno» (Cronbosas, MockoBckas
o6, P®), B xoTopoM [0 IHSA NOCTaBKM HX COoAepxaaH Ha KapaHTHHe. I[loctaBmumk HMen
BETEpHHAPHOE CBUIETENICTBO O COOTBETCTBHH JIEATENILHOCTH OAKOHTPOJIBbHOrO I'0cBETHAN30DY
00BEeKTa BETEpHHAPHBIM TpeOOBaHMSM, IpaBHJIaM ¥ HOpMaM. Bcex JKMBOTHBIX IEpesl HayalaoM
HCTBITAHHN OCMATPHUBAH, M3 OIBITA HMCKIIOYaIM J>XHBOTHBIX C BHEIIHMMH IIPH3HaKaMM
HeJIoOMOoranus (HapylleHHus B ABHXXCHHH, 3aKpBITHI IJ1a3a U T. I.). EXXGTHEBHO B TE€YEHHE BCETO
OIBITA TIPOBOJMIM HAaOJIOACHHE 3a KUBOTHBIMHM, OTMEYasi UX COCTOSHHE, OTHOIIEHHE K BOJE H
nuiie (OCMOTP BH3YalIbHBIH). PaHIOMH3aIMIO )KUBOTHBIX [IPOBOJAMIH 1O Macce. MapKHUpPOBKY
’KHBOTHBIX [TPOBOJAMIIM MPH MOMOINM OKpack# ¢ykopruHOM. Ha kKapTouke KIETKH, B KOTOPOMH
COZIEPIKATICH )XMBOTHBIEC, YKA3bIBATH Ha3BaHHE UCCIICOBAHUS H HOMED IPYIIBl. JKCIEPAMEHTHI
IPOBOIMIIM B OCEHHE-JIETHEE BpeMs (CeHTAOpb-0kTa0ph 2021 1.).

CopneprxaHue >XUBOTHBIX

JKHBOTHBIX COfEp)KaTd B COOTBETCTBHH C IIpaBHJIAMH, IPHHATHIMH EBponeHckoi
KOHBEHIIHEH 0 3all[UTe MO3BOHOYHBIX MBOTHBIX, HCIIONB3YyEMBIX U1 SKCIEPHMEHTAIBHBIX H
MHBIX Hay4HbIx menedt (CtpacOypr, 1986) m mpaBunamu IO YCTpOHCTBY, 00OpYAOBaHMIO M
CONEPXKAHMIO JKCIIEPUMEHTAIBHO-0Moorndeckux KIMHUK (BuBapues) (OCT 33215-2014.
PyKkoBOACTBO 10 COHEpXaHHIO H YXOXy 3a JabopaTOpHBIMH JKHBOTHBIMH. IIpaBuia
06opyIoBaHKs MOMEIICHUM W OpraHU3anyuy Npouenyp. Memnnel, caMKi OTACIBHO OT CaMIIOB,
pasmemanu 1o 12-14 ocobeit B miacTukoBeIX KieTkax (pasmep JxIIxB 35x20x15 cm) co
CTEPHIN30BAaHHON MEJIKOM CTPYXKOH B KadecTBe IOACTHIA B COOTBETCTBHH C HOPMaMH
pasMenieHds. B KOMHaTe COAEp)KaHHS JKHBOTHBIX MOJICPKHUBAIH CICAYIOIIMUE YCIOBHA:
TeMIeparypa OKpyxaiomero Bo3ayxa 18-26 °C; aBromaTtuyeckas cMeHa 12-TH 49acoBOro

csetoBoro nepuoaa (08:00-20:00 — mens, 20:00-08:00 — HOUB); OTHOCHTENbHAS BIAXHOCTH 30-
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70 %; BEeHTHIHMpPOBaHHE 0€3 PEUMPKYJIAUN CO CMEHOM Bo3ayxa 7-12 065eMOB KOMHATHI B 4ac.
KopMuiid KMBOTHBIX OpHKETHPOBAHHBIMH KOPDMaMH B COOTBETCTBHH C YTBEPXICHHBIMH
HopMmamu. [ToeHHeE KMBOTHBIX OCYIIECTBIAIACH NHCTHILIMPOBAHHOH BOAOH. JloCTyn HBOTHBIX
K Bojie U muie ObLT HeOrpaHHYEH.
KapaHTHH XHMBOTHEIX

MBIIM afanTHPOBAIKCH B BUBapHH B OTHAENBHON KOMHATe B TeUCHHME 3 JHEH o Havaia
BBEJICHHS aHATH3HPYEeMBIX 00pasunoB. Bo BpeMs 3TOro meproja OCYMIECTBILUIH €KECAHEBHBIH
OCMOTpP BHEIIHETO COCTOSHHS JKHBOTHBIX M KJIHHHYECKMHA OCMOTP JO paHIOMH3alMH.
XKuBOTHBIX ¢ 0OHApPY)XEHHBIMH B XO/€ OCMOTPA OTKJIOHEHHSMH HE BBIABIICHO.

JBTaHa3usA

Dprana3us (6e300/€3HEHHOE YMEPIIBIEHHUE KUBOTHOTO) IIPOH3BOAMIIACH OTBETCTBEHHBIM
JIATIOM B COOTBETCTBHH C IMIPUHATHIMHE TPeOOBaHUAMHM ITYyTEM JUCIOKALMH IIEHHBIX IIO3BOHKOB €
IpeABapUTE/HHBIM Hapko3oM 3(HpoM. OBTaHa3Ws OCYINECTBIIACh CBOEBPEMEHHO IO
OKOHYaHHH YKCIIEPUMEHTOB, €3 IPUIMHEHUS CTPAJaHHH.

3apa)keHue JKUBOTHBIX

TIpoBeneHHe 3apaXeHHs XHBOTHBIX ocymecTBsid Bupycom SARS-CoV-2 «Jly6poBkay
(10 > TCID50 (nmo3a 3apaxenmst S50 % KynbTypsl TKaHH). Bcex Mblmed 3apaxand
MHTpaHa3aJbHO MO JETKMM >(QHMpHBIM HapkozoM B obseme 30 M1 B o6e Ho3japu. 3a
XMBOTHBIMH BEH €XEIHEBHOE HAOIIONIEHHE B TedeHHe NOCIENYoIMX 16 aHe#, Mbumei
€XeIHEBHO B3BEMIMBAIM. JKHMBOTHBIX, MOTEpABIOMX 25 % cBoeH NEepPBOHAYANBHOM MaccChl,
T'YMaHHO YMEPIIBJIAIM U B JaIbHEMIIEM PacCMaTPHBAIM KaK yMEPIIMX OT HHGEKIHAH.

OTt6op cene3eHOK

Ot6op cene3eHOK s ToMydeHus ¢pakuud T-THMQOIMTOB OCYIMECTBILUIM Ha 16 NeHb

TIOCIE 3apaXKEHHs Y BEDKHBIIAX MBIIIEH SKCIIEPUMEHTAILHON M KOHTPOJILHOU IPYTIL.
T-KJ1eTOYHBI UMMYHHBIN OTBET

Mennel BBIBOAMJIM M3 ONBITA 4depe3 4 HEAENH MOocie MOCIeIHEH MMMYHHM3alUH IyTEM
JIEKaIUTAlM! B COOTBETCTBHM ¢ MeTommdyeckumu pexomergauusmua M3 CCCP (1985). B nens
OKOHYAaHHS OIBITA OTOMPAH CEJIE3EHKH B aCeNTHYECKHX YCIOBHAX. MarepHas Kaxnoi rpyIsl
06bEIMHSI — CENe3¢HKH MbIIel OfHOM IpyNmbl MOMEIMaIN B MHTaTeNbHylo cpexy IMDM
(cpena Tyns6exxo B Mogudukanuu Mckosa; Gibco) u roMorenusupoBand. 3ateM Boinemsim T-
TUM(OIUTEL

B3Bech CIVICHONHUTOB (PHILTPOBAIIH Yepe3 CTEPHIBHYIO MaplIeBYIO Cal(eTKy, IePEHOCHIIH
B 15 M1 moymmponmineHoBrle mpobupku (Sarstedt, ABcTpus) ¥ pecycneHaupoBaid B 10 M
cpenst RPMI 1640 (Roswell Park Memorial Institute 1640; buonot, P®). CreHomuTs!

ocaxiand neHTpudyruposanmeM mpu 1000 o6/Mun (yckopenue ~400xg) B TeueHHe 7 MHH,
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CYNEepHATAHT CIHMBANH, H Ul y[AJeHHs 3PUTPOLUTOB K ocanky nobasmamu 1 min FACS Lysing
Solution (Becton Dickinson). KieTrku pecycneHIupoBaly C [IOMOUIBIO BOPTEKCa H
HHKYOHpOBaTM 2 MMH NPA KOMHATHOM TeMIlepaType, 3aTeM B NpoOGupky noGasmsiii 10 mn
cpems RPMI 1640, u cHoBa ocaxianu KieTKd LeHTpudyrupopanneM npu 100Q o6/muH B
Teuenne 5 MuH. OcaJloK CIICHOIMTOB OTMBIBaiM eauHOXAB B 10 Mi cpexst RPMI 1640, u
KJIETKH nepeBoawtd Ha cpexy RPMI 1640 u 10 %-Hyro 3MOpHOHAIBLHYIO TENSYBIO CHIBOPOTKY
(Buonor, P®). KoHueHTpanuio KIECTOK ONIpefeNsad B Kamepe I'opsieBa, 3aTeM CIIICHOLHUTHI
NEPEHOCHIA B 96-TyHOUHbIM KPYIJIONOHHBIA muanmer (Sarstedt) B KomvecTBe 10® kreTox Ha
JIYHKY.

Jlatee POBOIMIIM CTHMYJISLKIO IIONYYEHHBIX TuMponuToB GenkoM cornacHo [Ipumepy 1
B KoHIeHTpanud 40 MKr/MKI, CTadMIOKOKKOBBIM 3HTepoTokchHoM B (SEB) B KkauecTse
HOJIOXMTEIBHOr0 KoHTpoIs 1 cpefoi RPMI B kauecTBe OTPHIIATEIBHOTO KOHTPOJLA.

ITonyuennsle nuMQOLUTE OKpammBany Mns HucHTH(EKanua. ComepKumoe KaxmoH
NyHKH IUIaHIIeTa mepeHocwmd B 5 Mi npobupky (Beckman Coulter, CIIIA), docdarasm
6ydepom (pH = 7,4) noBoaunu g0 o6beMa 4 Mil, KIETKH OCAXIATM UEHTPUGYTHPOBAHHEM NPH
400xg B TeyeHHE 5 MHUH, CYNEPHATAaHT yHAIUIH, H N00aBsM B MPOGHPKY 2,5 MKJ aHTHTEN,
MEUYEHHBIX (IIyOpECUEHTHBIM KPaCHTeNeM, C HOCNIeyOmeH BYKpaTHOH OTMBIBKON XOJIOJHBIM
PBS 6ydepom. Mcmonbsosanu MoHoKToHausHble anturena (Caltag Laboratories, CIIA),
KOHBIOTMPOBaHHEIE ¢ KPACHTEJSIME [POTHB KIETOYHBIX aHTHreHoB: APC (ajuto¢ukonuaHuH;
Molecular Probes, CIIIA) s HHIMKaIuH XKUBBIX KieTok, Alexa Fluor 700 (Molecular Probes,
CILLIA) ans naavkanan mamdonutos, FITC (5/6-duyopecuernna m3otnonmanat; ThermoFisher
Scientific, CIIA) mis wmrmukamus CD4+ T-numbouwros, PE-PCS.5 (Abcam, CIHIA) ma
wamukaruy CD8+ T-mambormros, PE (Abcam, CIHA) mis mamukanuu  T-mumdonutos,
npoxyrmpyromux uHTepdepon-ramma (IFNy). TlomydeHnble TuMGOUNTEL aHATH3HPOBAIH Ha
npotounom nuromerpe Gallios Navios (Beckman Coulter, CIIIA).

UcxonHasi KOHIEHTpAIMs AHTUTEN BO BCEX JKCHEPHMEHTax cocTaBisina 100 MKr/mi
KoHBIOranmio npoBOAXIA 110 HHCTPYKIMH [TPOU3BOJIUTENS KPACHTEIS.

AHaIM3HPOBAIE YPOBHH JKCIpeccHd Moiekyn cyGmomymsmun T-wierok: CD4, CD8, a
take IFNy. T'efiT (OKHO) NOIYJISUMM YCTaHABIMBAIM HA OCHOBE KOMOMHAIMM MPAMOro H
GOKOBOIrO CBETOpaccesHHs U paMepa KieTok. COOp JaHHBIX MPOM3BOIMIN C HCIOJIB30BAHMEM
nporpammbl  System II Software (Beckman Coulter, CILIA). B xaxnoMm 3KCIEpHMEHTE
TIPOBOIHJICS aHATH3 He MeHee 50 THICSY KIeToK. Pe3ynpTare! npencrasieHs: Ha Our. 1.

B OTCYTCTBHHM CTHMY/IALMH M [IPH CTUMY/ISUHM THOPHIHBEIM GEJKOM MO H300pETEHHIO B
o6oux rpynmax xomudectso CD8+ T-mumdonutos, cuntesupyromux IFNy, 6su10 Gonbiue, eM

CD4+ T-nmumdbouunToB, cuaresupyromux IFNy.
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B OTCYTCTBHH CTHMYJISIIMH H TPH CTUMYJSIIHMA THOPHIHBIM GeiKoM N0 H300pETEHHIO
KomuecTBO T-maMdonuToB, cuHTe3upyomux IFNy, 6bU10 MEHBIIE Y HHTAKTHEIX XXHMBOTHBIX,
4eM B IPYIIE XUBOTHBIX, ”MMYHH3HpoBaHHBX wiasmMugnoi JHK B/M. Ipu crumymauuu SEB
Habmoanu o6paTHYIO CHTYallHIO.

B rpynme WHTaKTHBIX XXHBOTHBIX IIPH CTHMYJILIMH THOPHIHEIM O€JIKOM 10 H300PETEHHIO
konmuuecTBo T-muMdonuros, cuHTesupyromux IFNy, ymMeHpanoch, a B IpyIne 3apaXeHHbIX
KHBOTHBIX - YBETHYHUBAIOCh.

Camoe Mmanoe xommdectBo kak CD4+, tak u CD8+ T-num@onuroB, CHHTEIUPYIOMHMX
IFNYy, Habmo#anoch B pyIe HHTAaKTHBIX )KABOTHBIX, NOCNE CTUMYJIAIMU MOPHIHBIM O€IKOM
nmo m3obperenmo. Camoe Gonbimoe xoymdyectBo kak CD4+, tak m CD8+ T-mambonuTos,
cunresupytomux IFNy, Habmonmamu B rpynme 3apaX€HHBIX JKHBOTHBIX IIOCIE CTHMYILAIMH
rubpuaHbEIM 6€IKOM 110 H300PETEHHUIO.

IpeBamupoBanne CD8+ T-mumdonutos, cunresupyromux IFNy, nam T-xemmepamn,
cunresupytommmMu  IFNy, npu crumynsquuu ruOpumHbIM  6elnkoM 10  H300PETEHHIO
YBETHYHBAJIOCH B IPYIIIE 3apaXCHHBIX )XUBOTHBIX B CPABHEHHH C COCTOSIHHEM 0€3 CTHMYJISAIMH.

IMomy4eHnsle pe3y/nbTaThl MOKAa3bIBAIOT, 4YTO THOpHAHBEIN 6elok 1o H306peTeHHIO
[OJXOMHT JUIf OIEHKH (OPMHPOBaHHsS T-KJIETOYHOTO MMMYHHOTO OTBETa BCIIEACTBHE
TIepeHECEHHO# KOpOHABUPYCHON HHEKIIHY.

IMpexcTaBieHHBIE BHILIE IIPHMEPHI IpeIHa3HAYEHBI JINIOb I WIUTIOCTpalul H300peTeHNs,
HO HE JOJDKHEI TOJIKOBAaThCHA Kak OrpaHHdYeHHe oO0beMa NpaB IaTeHTooOnanareins, KOTOPBIH

OIpeAeNIeTCS HCKITIOYHTENRHO GopMyoi H300peTeHus.



®opmyia uzoOpeTeHus

1. 'n6puaHeni aHTHreHHBIH GEJIOK, coepiKalluil KOKIYIO H3 aMHHOKHCIIOTHBIX
NIOCAEA0BATENBHOCTEH CIIEeAYIOMMX (GparMeHTOB CTPYKTYpHBIX GenkoB mramMma SARS-CoV-2
MN908947:

a) MMoJIHAs NOCIe0BaTeIbHOCTE N Oerka,

b) nocienoBaTeNEHOCTL, COOTBETCTBYIOIIAS AMHHOKHCIIOTHBIM ocTaTtkaM 6-20 E Genka,

C) OCJIEAOBATENBHOCTD, COOTBETCTBYIOMIAsA aMHHOKHCIIOTHBIM ocTaTtkaM 129-143 M Genka,

€) 0CJIeI0BaTEIbHOCTD, COOTBETCTBYIOIAs aMHHOKHCIIOTHBIM ocTaTkaM 345-360 S Genka,

f) nocne0BaTENBEHOCTE, COOTBETCTBYIOIAA AMAHOKHCIOTHBIM ocTaTkaM S00-520 S Gernka,

WIA TIOCJIENOBATENIbHOCTEH TOMOJIOTHYHBIX (parmeHToB u3 mramma SARS-CoV-2,
oTiuyalomerocs or MN908947;

IIpH 3TOM OENIOK XapaKTepu3yeTcs MOPSAIKOM b-C B HanpasieHHH OT N- k C-KOHILy.

2. benok o m. 1, JONOMHUTENBHO COAEPIKALIHIA:

d) mocienoBaTeNEHOCTh, COOTBETCTBYIOIIYIO aMHHOKHCIOTHBIM ocTatkam 36-50 E Oenxa
mramMmMa SARS-CoV-2 MN908947 wnm mocnenoBaTeIbHOCTh 'OMOJIOTHYHOTO (parMeHTa M3
mramMma SARS-CoV-2, ormayaromerocs ot MN908947,

npudeM GeIoK XapaKTepu3yeTcs nopsakoM b-c-d B HanpasieHud oT N- k C-koHITy.

3. Benok mo n. 1 winm . 2, rae mramM SARS-CoV-2, ommuarormuiics or MN908947,
BbIOpan u3 cruemytommx: OV054768, MZ433432, OM367886, OK091006, OM287553,
MW514307.

4. Benok mo mobomy u3 mm. 1-3, comepamuii OOHY MIM HECKOJIBKO M3 CIEXYIOLINX
NOC/IeI0BaTELHOCTEH:

- TOCJIEA0BATENBLHOCTD, BoIOpanHy1o U3 SEQ ID NO: 2, 3 unu 4;
- IOCJIEJ0BATENBHOCTD, BoIOpaHHy10 U3 SEQ ID NO: 5 wmm 6;

- nocnegoBarenbHOCTs SEQ ID NO: 7;

- nocnenoBarenbHocTs SEQ ID NO: 8§;

- nocnenoBatebHOCTH SEQ ID NO: 9;

- IOCJIEOBaTENLHOCTD, BeIOpanHy0 U3 SEQ ID NO: 10 wm 11.

5. Benok no 1. 1, mMeromuit nocnenosarensHocTs SEQ ID NO:1, 14, 15, 16, 17 wmn 18.

6. bemox no moboMy u3 mm. 1-5, XapakTepH3yrOIMHCA TEM, 9TO MEUYEH ACTEKTHPYEMOMH
METKOM.

7. benox mno mobGoMy wu3 mm. 1-6, XapaKTepusyloIWics TeM, 4YTO SBIACTCS

HMMOOMIM30BaHHEIM Ha cyOcTpare.



8. bemoxk mo mobomy wu3 nm. 1-6, XapakTepHU3ylOIIMHCA TEM, 4YTO COIACPXKMT
IOCNIEIOBAaTeNIbHOCT,  BhIOpanHylo u3  His-tag, calitTa paclio3HaBaHHS  IIPOTEa3sl,
TIOCJIEOBATENBHOCTH, YCHIMBAIONIEH HMMYHHBIN OTBET, HJIH KOMOMHAIMH YKa3aHHOTO.

9. HykirenHOBas KMCIIOTa, Koaupyloimas 6enok no mobomy u3 mm. 1-5.

10. BexTop s skcripeccuu 6enka mo o6oMy M3 mIL 1-5, comepxalnuii HYKJICHHOBYIO
KHCIIOTY TTo 1. 9.

11. Knerxa-xo3suH i NpoAyKnuH Oenka mo JymoboMy H3 mm. 1-5, comepxammas

HYKJIEHHOBYIO KHCIIOTY 110 . 9 mimm BekTop no 1. 10.
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Kareropus* CchUIKH Ha JIOKYMEHTbI € YKa3aHHeM, TJ€ DTO BO3MOXKHO, PEJICBAHTHEIX YacTeH OtHocutcst K TYHKTY Ne
Y WO 2021201777 A1 (AGENCY SCIENCE TECH & RES) 2021-10-07 1-4, 6-11
(dopmyna, onucanue c. 9 [15-22], c. 14 [7-14], ¢. 17
A e I/ 5
Y US 2021275665 A1 (UNIV IOWA STATE RES FOUND INC) 2021-09-09 1-4, 6-11

SEQ ID NO: 9, popmyna, onucauue [0060, 0080], dur. 2

Y WO 2021214297 A1 (ISA PHARMACEUTICALS B V) 2021-10-28 1,9-11
(popmyuia, onucanue, ¢.16-17

Y WO 2021194940 A1 (CHILDRENS NAT MEDICAL CT) 2021-09-30 1-4
SEQ ID NO: 49, dopmyna

Y Lin J et al. Longitudinal Assessment of SARS-CoV-2-Specific T Cell Cytokine-Producing Re- 1-3
sponses for 1 Year Reveals Persistence of Multicytokine Proliferative Responses, with Greater
Immunity Associated with Disease Scverity. JOURNAL OF VIROLOGY, 2022, Vol. 96, Ne13,
p. 1-24 doi: 10.1128/jvi.00509-22.

C. 14, rabnuna 2

Y US 20070128217 Al (CRUCELL HOLLAND BV) 2007-06-07 4
SEQ ID NO: 846, SEQ ID NO: 876

Y WO 2022120216 Al ( QIAGEN SCIENCES LLC; OREGON HEALTH & SCIENCES UNI- 4
VERSITY) 2022-06-09
SEQ ID NO: 34

E] NOCACAYIONINE JIOKYMCHTBI YKA3aHL! B NTPOJOJIKCHHH

«T» - Gonee NO3AHKA AOKYMEHT, ONyGIMKOBAHHBIH NOCE ATl IPHOPUTETA U

* OcoOble KaTeropuy CCLUIOUHBIX JOKYMEHTOB:
NPUBEACHHBIA AN NOHUMAKNA H306peTeHua

«A» - JOKYMCHT, ONpeAensionni o61inii ypoBeHb TEXHHKH

Dy - IOKYMCIST, IPUBEICHHbIA B CBPA3MICKOl 3a9BKE «X» - JOKYMEHT, uMeiolmnii nanbonee Gnu3Kkoe OTHOWIEHHE K NPEAMETY NOUCKa,
(E» - GOJICC pantiinii AOKYMENT, HO OMy6IMKOBANIbI HA JATY NI0OJA4H nopouamuii HOBU3HY WM H300peTaTeNbCKNH YpOBEHD, B3STHIA B OTAC/ILHO-
cTH

leBpasHACKOl 3aABKH MM 110CJIE Hee

«O» - JOKYMCHT, OTHOCAIMIACH K YCTHOMY PacKpLITHIO, DKCIIOURPO-
BAIKIO M TJL.

P - okymelrr, onyGanKoBaHIBIA 0 AATHE 1101241 €BPasHiicKoii
3AABKM, HO N0CIE AAThl UCAPALIMBAEMOr0 NpHopHTeTa”

«Y» - AOKYMEHT, HMelouini Hanbosee 6AM3KOE OTHOLIEHHE K NPEAMETY NIONCKA,
nopovanuit N306peTaTENLCKUH YPOBEHS B COUETAHNH C APYTHMH JIOKYMEH-
TaMH TO# e KAaTErOpuH

«&» - JOKYMEHT, ABAAIOLINCS NATEHTOM-alaloroM

«L» - JOKyMeNT, TPHBEAEHHbIA B IPYruX UenaxX

Jlata nposeyenns narentioro noncka: 01/12/2022

VY IHOJHOMOUCINIOE JIMLIO! Z) -

3amecTuTelh Hadaiblinka Y npaBienns SKCIepTU3b 7 /

HavansHuk oTie1a XMMUA M MEAUIIAHBI - 7 A.B. Yeban
o /
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