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IMosiBaeHue MyTalivii B reHax, KOOMPYIOIIUX IMOBEPXHOCTHHIE O€JIKM KOpOoHaBUpyca HOBoro tumna SARS-
CoV-2, npu ero UMPKYJSILUA B MOIYJISILIAYA XO3sIMHA 3aTPYAHSIET IPUMEHEHNE MOHOKJIOHAJIbHBIX aHTUTE
IIJIS1 BUIOBO# MaeHTU(UKALIMM JaHHOTO BUpyca. B Takux ciydyasx BBIOOp KOHCEPBATUBHBIX TEHETUUECKUX
MMUILIEHEe# TT03BOJISIET OCYIIECTBIISATh UASHTU(PUKALIMIO MOJIEKYISIPHO-OMOJIOTrMYeCKUMM MeTogaMu. B Ha-
cTosIe paboTe IMPOBEASHO TECTUPOBaHUE pa3paboTaHHBIX paHee MmpaiiMepoB, cOelMPUIHBIX K dpar-
MeHTY E-TeHa, 1Tl BhISIBJICHUSI KOpOHAaBHUPYCa HOBOTO TUTIA Ha IIIECTH U30JITax, TpUHAIJIeKaIUX pa3Jinyg-
HBIM reHeTudeckuM BapraHTaM SARS-CoV-2 (McxomHbIil yXaHbCKUI reHOBapuaHT, IeJIbTa 1 OMUKPOH).
Bri6op koHcepBaTUBHOTO yuacTka E-reHa (£ gene, Konupyoliuii Maiblii TpaHcMeMOpaHHBbIN 6e10K E) B
Ka4yecTBE MUILIEHU [IJIs1 0OpaTHOU TpaHCKPUILIMU ¢ Ttocnenyoeii ammindukanueit (OT-TT1LP) mo3Boaun
neTeKTupoBaTh KopoHaBupyc SARS-CoV-2 BHe 3aBUCUMOCTH OT €r0 TeHeTUYECKMX BapUaHTOB, XapaKTe-
PUBYIOILIMXCSI aHTUTEHHOM pa3HOPOnHOCTHIO Mo N- u S-6enkam. [TokazaHa BO3MOXHOCTb BUIOBOTO OIpe-
JeJIeHUsT pa3JInYHbIX BapuaHToB Bo3oyautenss COVID-19, unpkynupylomux B Poccun, kak B 0011emM pe-
aKIIMOHHOM 00beMe (B MpoOUpKe), TaK U Ha OMOJIOrMYeCKUX MUKPOUYUITIaxX (TeeBbIX U IIETOUYHBIX).

Karoueeswie cnoea: OT-I11IP, SARS-CoV-2, sudosas udenmugpuxauus, ummoouauzo8anHvie npaiimepsl, 6U0N0-
eurecKue MUKpouunsl
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BBEAEHWE

Koponasupyc HoBoro Tuma SARS-CoV-2, mono6-
Ho npyruM PHK-comepxxammm Bupycam, obiiagaet
BBICOKOIT TeHETUUECKOM TNIAaCTUYHOCTHIO M 00pa3yeT
MHOXECTBO HOBBIX CEPOTUIIOB B PE3YJIbTATE BO3AECH -
CTBMSI BHEITHUX (DAaKTOPOB (LIMPKYJISILIUS B TTOITYJISI-
UM XO35MHA, CMEHA XO35IMHA, CEJICKIIMOHHOE BO3-
e CTBUE UMMYHHOM CUCTEMBI M JIEKAPCTBEHHOM Te-
panuu) [1]. U3MeHeHre 3MUTONOB B CTPYKTYPHBIX
OeJKax (B cllydyae KOpOHaBHpYyCa 3TO, B IIEPBYIO OUe-
penb, S- u N-6enku [2]) 3aTpyaHsieT uaeHTUduUKa-
IIMI0 BUpPyca MMMYHOJOTMYECKUMU METOJAMMU.
[IpennonoxurenbHo, O€NKW, B MEHbBIIEH CTEICHU
BXOJSIIUE B NPSIMOM KOHTAKT C UMMYHHOI CHUCTE-
MOl XO35IMHAa, MYTUPYIOT MEHee WHTEHCHBHO, HO
pu 5ToM ux UMDA-geTeknust 3aTpyaHeHa 110 IPpUIH-
HE MEHbIIe MOCTYIMHOCTU IsI aHTUTeN. JleTekuus

Cokpaiienusi: COVID-19 — kopoHaBupycHass MHpeKuus
2019 roma; SARS-CoV-2 — KOpOHaBHpYC TSKEJIOTO OCTPOTO
pecriupatopHoro cunapoma 2; OT-TILIP — oGparHas TpaHc-
KPUIILMS C MOJIMMEpa3HOU LIEMHOM peakIueit.

#ABTop st cBs3u: (ten.: +7 (495) 135-98-00; an. moura:
lapa@biochip.ru).

TCHETNYCCKUX HOCJ'[CI[OBaTCJ'[BHOCTCfI, COOTBETCTBY-
IOIIMX KOHCEPpBATUBHBIM aHTUI€HaM, B JaHHOM CJ1y-
Yac BLICTyIHacT METOAOM BbI60pa U1 CO30aHMsA Ha-
JCXKHDBIX CUCTEM MO)'ICKy.TIHpHOﬁ JNAarHOCTUKMU.

Panee B mpoliecce pa3pabOTKM CUCTEMbI UAEHTHU-
dukanu 6akTepraIbHbIX 1 BUPYCHBIX aT€HTOB, Bbl-
3bIBAIOIIUX THEBMOHUIO [3], U151 uaeHTU(UKAIIMN KO-
ponaBupyca SARS-CoV-2 Hamu Obul BeIOpaH E-reH,
KOOUPYIONINIA TpaHCMeMOpaHHBI Oesok E, mrpato-
LW BaXKHYIO pOJIb B MTATOTeHHOCTU BUpYCa U Tiepeaaye
CUTHAJIOB MPU MOMNaaaHuU B KJeTKy. KoHcepBaTUBHbI
yuactok 6enka E, motus 3-coil-f3 CT-o61actu, npuHu-
MaeT ydyactue B (oiauHre 6einka E B Komrmiekce
Tonbmxu. BeposiTHO, OTHOCUTEIbHAsI KOHCEPBATHB-
HocTb O0enka E cBsg3aHa ¢ pe3kum ociiabieHueM BU-
pyca Npy BO3HUKHOBEHUM MYTallUMii, CHUXKAIOIINX
€ro CpPOJICTBO K MaJIbMUTOJIUTUYECKOMY OeNKy [4].

B Hactoseil pabore NmpoBeaeHO TECTUPOBAHUE
npaiiMepoB, BUAOCHELUU(DUIHBIX K KOPOHABUPYCY
SARS-CoV-2, Ha m1ecTy U30JIsITax, OTHOCSIIIMXCS K
pa3JIMYHBIM FreHETUYECKUM BapuaHTaM — UCXOTHOMY
yxaHbcKoMy ITamMmy Wuhan-Hu-1, a Takke JTuHMUSIM
B.1.1.529 (omukpon) u B.1.617.2 (nenwra). Llenb HacTo-
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544 JIATTIA u np.
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Puc. 1. BelpaBHuBaHue TTocenoBare/ibHOCTeM hparmeHTa E-reHa (Envelope protein gene) pa3iMyHbBIX TeHETUUECKUX JTMHUI

SARS-CoV-2.

SIIIIETO MCCASAOBaHMS 3aKiIodanach He B auddepeH-
AN Pa3INYHBbIX TeHeTMYeCKUX auHuii SARS-
CoV-2, a B mpoBepKe HaIeXKHOCTA MICHTU(hUKATNNA
JIAaHHOTO BUpYCa Ha YpOBHE BUAAa B MYJIbTUILIEKCHOM
CUCTEME aHa/IM3a BO30yoUTeIeil KIIMHUIECKN CXOJI-
HBIX PECIIMPATOPHBIX 3a00JIeBAaHUIA.

PE3VJIBTATBI U OBCYXIEHHWE

Panee Hamu GbUTa co3maHa MUATHOCTUYECKAS CH-
cTeMa, ocHoBaHHas Ha mynbTuIiekcHoit OT-TIHP ¢
MPUMEHEHNEM CIeMaJbHO CKOHCTPYMPOBAHHBIX
BumocnenuduIHbIX npaiMepoB [3]. Cucrema mpen-
Ha3zHayeHa IJIs1 MIeHTU(UKAIMU IIEeCTU OaKTepU-
aJIbHBIX U JIBYX BUPYCHBIX BO30ynuTeseii. B kauecTBe
BUPYCHBIX BO30OyIUTENIe BRIOPAHBI aKTyaIbHBIE BH-
pychl rpunna A u B (Bei3biBatoT ce3oHHbie OPBU), a
Takxke KopoHaBupyc HoBoro tumna SARS-CoV-2.
IIpu KOHCTPYHMpPOBAaHUHU TIpaitMepoB IS MIECHTU(U-
KallM BUPYCHBIX BO30yIuTEIeil ObUIA BBIOPAHBI KOH-
cepBaTUBHBIEC TCHETHUYECKIE MUIIICHN, MEHee TTOIBEeP-
JKEHHBIC BIIMSTHUIO BHEITHUX (PAKTOPOB, OIPEIeIsIo-
IIUX TEHEeTUYECKYI0 BapuabeIbHOCTh ITHX BUPYCOB
(B ciygyae kopoHaBupyca — E-TreH).

MOHUTOPUHT HOBBIX T€HETUYECKUX BapUaHTOB
SARS-CoV-2 (>50 mocnemoBaTenbHOCTEil Mo 0Oase
nmanHbIX GenBank) mokasan mosmHoe TeopeTHYecKoe
COBITQJICHUE TIOCJIEAOBATEIBHOCTEN MpalMepoB U
BBIOpAaHHOII TEeHETHMYEeCKOM MUIleHW. Pe3yabrarhl
BBIpABHUBAHMSI TOCJIeq0BaTeIbHOCTEN (parmMeHTa

E-rena npuseneHsl Ha puc. 1. B kauecTBe npumepa
MPUBENEHO TOJIBKO IO OTHOW TMOCIEIOBATEIbHOCTH
JUTS KaXI0H JTUHUU.

B paboTe mpoaHalIM3WpoOBaHO IIECTbh 0OPA3IOB
kopoHaBupyca SARS-CoV-2 (tabi. 1). Ilpencrasie-
Hbl OCHOBHbBIE BbIJEJIEHHbIE ILITAMMbl BapUaHTOB,
BBI3BIBAIOIINX B HACTOSIIIEE BPEMS BCIBIIIIKK 3a00-
nesaHust COVID-19 B Poccuu u B Mupe, a Takke OT-
HOCAIIUXCS K “BapWaHTaM, BBI3BIBAIOIINM OECITO-
KoiicTBO” (“variants of concern”), cornacHO KJ1accu-
dukauuu BO3.

MccnenoBana crieliidrUIHOCTh NMpaiiMepoB MpU
koHueHTpauusax PHK B uccienyemoM obpasiie B MUH-
teppasie 10°—10° konuii/Mka. KpoMe Toro, ucnosmb-
30BaHbl OakTepuanbHbie JIHK mectu Bo3dynuresneit
nHeBMoHMHU (Bcero 30 mrammoB), a Takke PHK Bu-
pycoB rpurnma A u B (tpu o6pasua). JIoxkHomoJio-
XKUTEJIbHBIX pe3yJIbTaTOB IIPU IIPOBEPKe cIiemudud-
HOCTH IpaiiMepoB He HaOoganu (HIaHHbIe HE TIPU-
BEIICHBI).

Ha puc. 2 nokaszaH anekTpodhopeTUIecKuil aHa-
3 npoaykroB OT-TILP mis ykazaHHbBIX B Taba. 1
LITAMMOB KOPOHaBUpYyCa, a TaAKXKe CUTHAJIbl C COOT-
BETCTBYIOIIIUX TpaiiMepoB, UMMOOWIN30BaHHBIX Ha
JIBYX BapyMaHTaxX OUOJIOTUYECKUX MUKPOUYUTIOB (reJie-
BBIX U IIETOYHBIX). Habmonanu crienudpuyeckue pe-
syabpTaThl OT-TILP 11 Bcex reHeTUYECKUX JIMHUIA,
n3ydyaeMbIX B 9KcIiepuMeHTe (puc. 2a). JIoxxHo1o10-
JKUTEJIbHBIX PE3YyJIbTaTOB MPU UCMOJb30BAHUU B Ka-

Taomuna 1. O6paszubl KopoHaBupyca SARS-CoV-2, ucnonb3oBaHHbIE B paboTe

. Tutp Bupyca**,
Ne ramm T'eHeTnueckast TMHUS TMaccaxHblil ypoBeHb 1§T LU 5o/ M1
0* — YXaHbCKUIT BApUAHT — —
1 |“Dubrovka” dunoreHeTMYECKMU OIM3KUI 17 7.50
K YXaHbCKOMY BapUaHTy
2 | “Proletarskaya” | denbra 3 5.75
3 | “Podolsk” Henbra 9 6.10
4 | “Otradnoe” OMUKpPOH 6 4.90
5 |“LIA” OMUKpPOH 5 5.90
6 | “Altufjevo” OMUKpOH 5 5.70
* Tak Ha3bIBacMbI “HyJIeBOI” oOpa3ell, NCIOIb30BaHHLIN TPpU pa3paboTKe CUCTEMEI [ 3].
** Tutp BUpyca OINpeAesisuii METOIOM TpeeSIbHbIX Pa3BeIeHUI B UYyBCTBUTEILHOM KYJIbType KiieToK Vero [5].
BUOOPTAHUYECKASA XUMUA toM 49 Ne 5 2023
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Puc. 2. (a) — Dnexrpodoperpamma NpoayKToB aMIIMbuKamu ¢parmeHTa E-reHa o6pasiioB kKopoHaBupyca SARS-CoV-2 mo-
cne OT-TILP B o611em o6beme (B mpodupke). KonueHnrpauust BupycHoit PHK B o6pasue — 10° en./mMkit; 4%-Hblii arapo3HbIi
TeJib, OKpaIIeHHbI OpoMuCcThIM 3TUAMEeM. O603HaueHus: L — mapkep mmH npomyktoB GeneRuler 50 (Thermo Scientific,
CIIA), 1 — mramm “Dubrovka”, 2 — mramm “Proletarskaya”, 3 — mramm “Podolsk”, 4 — mramm “Otradnoe”, 5 — mramMm
“LIA”, 6 — witamm “Altufjevo”, NC — oTpuuaTebHbIii KOHTPOJIb; (6) — 3/1eKTpodoperpaMmmMa MpoayKTOB aMILTM(UKALINKA
¢parmenTta E-reHa kopoHaBupyca SARS-CoV-2, BupycoB rpunma A u B ¢ npuMmeHenuem mynbturiekcHon OT-TTHP: L —
mapkep inH nipoaykToB JIHK GeneRuler 50 bp (Thermo Scientific, CIIIA), / — MonenbHbIN 06pa3elr, conepxkainii SARS-
CoV-2 u Bupyc rpumnia A, 2 — knuandeckuii u3oasit SARS-CoV-2, 3 — KiIMHUYeCcKUii N30T BUpyca rpurina A, 4 — KIWHU-
4yeCKHii M30JIT BUpyca rpurniia B (B kauecTBe HelleJIeBOM MUILIEHU )T TPOBEPKY crielin(UIHOCTU IIpaiiMepoB); () — pe3yJib-
Tat BUnoBoro ornpeaenaeHuss SARS-CoV-2 Ha ruaporeseBoM OMoUuTIie; () — pe3y/ibTaT BUIOBOTO OIpeeIeHUsI BUpyca IpuIina A
Ha TUAporejaeBoM ououurie; (d) — pe3ynbrat BunoBoro omnpeaeneHuss SARS-CoV-2 Ha 1eTouHoM Orouurne, parMeHT (BO Bcex
cIyJasix sT4eiiKu co crielimpuyecKuMu 30H1aMu 1y6inmpoBaHbl). CUTHAIIBI, HaGII01aeMble Ha YMUIIE, UCXOIST TOJBKO OT sSTYeeK

co cnieUIHBIMU MpaiiMepaMu.

JecTBe 00OpasnoB OakrtepuanbHbix JHK, a Takxke
PHK BupycoB rpumma He 3aperucTpupoBaHo (Ha
puc. 26 IpencTaBIeHbI JaHHBIC TOJIBKO JIJIST 00pa31oB
BUpPYCOB rpurima). Ha Ouounmnax Takxke HaOI0IaTIA
crieunduryecKyo KapTuHy uaeHTudukanum SARS-
CoV-2. st uHTepIIpeTalluy pe3yibTaTa aHaJIn3a uc-
MOJIb30BaJIN aJITOPUTM OTCEYKU (DOHOBBIX CUTHAJIOB,
OIMMCaHHBII B paboTte Sorokin et al. [6], omHaKo gaxke
MpU BU3YAIBHOM OIIpENEJICHUN pPE3YIbTaT WUHTEep-
MpeTUupoBajcs OAHO3HAYHO, T.K. CUTHAJ HelleJeBbIX
siyeeK ObUT MPaKTUYECKU HEOTIMYUM OT CUTrHaza ¢ho-
Ha (puc. 26—20).

Takum obpa3oM, CKOHCTpYMpPOBaHHbIE Mpaiime-
pel Wit OT-TIIHP crnocobHbl UAEHTUGULIUPOBATH
MpeAcTaBUTeNieli OCHOBHBIX T€HETUYECKUX JUHUI
kopoHaBupyca SARS-CoV-2, nupKyampymommx B
Poccuu, — kak B (popmaTte peakliIMOHHOU MTPOOUPKU,
TaK U B COCTaBe KOMILIEKCHOI CCTeMbl Ha OMOJIOTH-
YECKOM MUKPOUMUIIE.

CrenyeT OTMETUTh, YTO OIMCAHBLI TOUYEUHBIE MY-
Tauuu E-reHa, KOTOpble MOTYT IIPUBOJINTD K CHIKE-
BUOOPTAHUYECKAS XMW
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HUIO0 3P(PEeKTUBHOCTU TECT-CUCTEM, OCHOBAaHHBIX Ha
JIeTeKLIUU 3TOTO TeHa, XOTS U ¢ KpaiiHe HU3KOI Bepo-
atHocThio (0.09%) [7]. ®upma Roshe, BeicTynao-
mast pa3padboTIYNKOM UCCIEAOBaHHOMU B paboTe Artesi
et al. [7] Tecr-cuctemsl cobas® SARS-CoV-2 test, He
pacKpBIBaeT IIOC/IENOBATEIbHOCTH CBOUX IIpaiiMe-
pOB, YTO OCJIOXKHSIET BBISIBJICHUE IOTECHIMATbHBIX
Mpo6JyieM, CBSI3aHHBIX C MX HEAOCTAaTOYHOI CHelu-
(UYHOCTBHIO K HOBBIM MYTaHTHBIM BapuaHTaM BUPY-
ca. JlanHasg paboTta comepKUT OTKPBITHIC TTOCISIOBa -
TEJIbHOCTU MpaiMepoB, YTO MOXKET OOJIETUUTh CpPaB-
HUTENbHBI aHAJIN3 pa3IMYHBbIX TECT-CUCTEM U
ONTUMU3UPOBATh JIUATHOCTUKY KOPOHABUPYCHOI
uHbekuu B Poccuu.

OKCITEPUMEHTAJIBHAA YACTb

IITammel. JInzatel 06pa3iioB SARS-CoV-2 (tabi. 1)
nojayJyaau CMellMBaHUEM BUpYyccoAepXKallleil KyJb-
TYPaJbHOM KUIKOCTH C JIU3UPYIOIIUM OydepoM co-
DIacHO MHCTpyKumu (Habop mia BeiaeaeHus PHK
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MATI'HO-Cop6; AmpliSens, Poccus). MuaktuBa-
1o KopoHaBupyca SARS-CoV-2 olieHuBaIu Mo Ha-
JIMYUIO WM OTCYTCTBUIO LIMTOMATHUECKOTO 3 deKTa
Ha YyBCTBUTEJIbHOM KYJbType KJIeTOK Vero. Bupychl
rpunma A (mmtamm  A/Panama/2007/99 H3N2,
mramMM A/Wisconsin/67/05 H3N2) u B (turtamm
B/Leningrad/179/86) moaydensl u3 Komrekmum
mukpoopranu3moB III u IV rpynn maroreHHOCTH
HUWHNBC uMm. U.1. MeuHukoBa. BupycHyto reHom-
ayio PHK Bermensiim, kak onmcano panee [3]. I1pn-
HaJJIEXHOCTb KaXKJ0ro 1ITaMMa K FTeHETUYECKOH JIn-
HUY paHee YCTaHOBJIEHA CEKBEHUPOBaHUEM [5].

bakrepnansapie JJTHK ObutH BBIOEIIEHBI M IEKOH-
TamMmuHUpoBaHbl Ha 6a3e I'HII npuxkiagHoit MUKpPO-
ouosiorun U 6uotexHosoruu (O6oneHck, Poccust),
Kak omnmcaHo panee [3].

IIpaiimepbl. MHOXECTBEHHOE BIpDABHUBAHUE T10-
cienoBaTeabHOCTe E-reHa MpoBOAMIN C TIOMOIIbIO
anroputMma ClustalW (www.clustal.org). KoHcTpyu-
poBaHMe MpaitMepOB OCYILIECTRIISIN C UCITOJIb30BAHUEM
ceTeBOro pecypca www.idtdna.com, aHamm3 crieugud-
Hoctu (>100 TmociemoBaTebHOCTEN, HAXOMSIIMXCSI B
CBOOOIHOM JOCTYIIE) IPOBOAWJIU C TIOMOILBIO aITOPUT-
ma BLAST (NIH, CIIIA) u ¢ npuMeHeHreM Oa3bl JaH-
HbeIx GISAID (https://gisaid.org/). HykneotuaHble 1mo-
CJIeI0BaTeIbHOCTU TTpaliMepoB, BUIOCTIELM(UUHBIX K
kopoHaBupycy SARS-CoV-2: npsimoit 5-TCGTTTCG-
GAAGAGACAGGTACG-3" (23 HT) u oOpaTHBIA
5'-AAGACTCACGTTAACAATATTGC-3' (23 HT).

TsepoodasHbIil CMHTE3 OJIUTOHYKIEOTUIOB OCY-
MIECTBIISIIIA C TIOMOIIIBIO aBTOMAaTHYECKOTO CUHTE3a-
topa ABI 394 DNA/RNA (Applied Biosystems,
CIIIA) 110 cTaHAApPTHOMY PEIJIaMEHTY, OUMCTKY ITPO-
u3zBonuaMn Ha KonoHnke BDS Hypersil C18 (Thermo,
CHLIA).

OT-IIIIP B pactBOpe. Peakiinio ocyiiecTBISIIU C
MCITOIb30BaHUEM O00OpaTHOM TpaHCKpuIrTassl MMLV
(®I'YH HHUHND PocnorpedbHan3opa, Poccus) u
Hot Start Taq-momumepaser (Thermo Scientific,
CIIIA) B cootBetcTByoiieM Oydepe Ha JIHK-am-
mdukarope MiniCycler (MJResearch, CIITA). O6-
paTHYI0 TPAHCKPUIILIMIO IIPOBOOWIM B TeUYeHUE
30 muH nipu 42°C, 1ocie 4Yero OCYIIECTBIISIIM aM-
mdpukamnuio ¢ nomonsio IIP: 95°C — 3 MmuH (Ha-
yajibHasl geHarypanus); 36 umkiaos: 95°C — 20 c,
65°C —30c¢, 72°C — 30 ¢c; 72°C — 5 MmuH (3aBepiiaio-
mast nakyoanus). Ipoaykter OT-TTLP pazgensnu B
4%-HOM arapo3HOM Tejie, OKpaIIMBaIl OPOMUCTHIM
STUIIUEM.

buogornyeckue Mukpouunsl. crnoib3oBaau 6uo-
YUIIbI, U3TOTOBJIIEHHBIE TI0 KJIACCUYECKOI TMIapore-
JeBoii TexHoyioruun, npumensiemor B UMb PAH [8],
a TakoKe YMIIHI ¢ TYeiiKaMU 13 IIeTOYHBIX II0JIMMEPOB
Ha OCHOBE ITOJIMAaKPHJIOBOM KHUCJIOTHI C UMMOOMIIM-
3ayeil OJIMTOHYKJICOTUIHBIX 30HIOB ¢ C6-aMUHO-
MOOU(MPUKATOPOM KOBAJEHTHOI aMMIHOM CBSI3bIO
(MeTon U3TOTOBJICHUS YUIIOB C SYSMKaMM U3 IIETOY-
HBIX TOJIMMEPOB OyIeT OnyOJIMKOBaH MO3IHEE).

BUOOPTAHUYECKAA XUMMUA

JIATTIA u np.

MymsrumiekcHas OT-ITLIP B uMMOOMIN30BaHHOI
t¢aze. OT-IILP ocymecTBiasiiu ¢ UCHOJb30BAaHUEM
Habopa OneStep RT-PCR Kit (Qiagen, CIIIA).
Cwmech comepxaina mpuponabie dNTPs B koHIIeHTpa-
nun 400 MxkM Kaxmoro M rpaiimMepbl B KOHIIEHTpa-
mur 10 MKM 11t kaxmoro npssMoro u 0.1 MkM mist
KaxXIoro ooOpatHoro IpaiiMepa. B kadectBe (ayo-
pecCLIeHTHOro cyocTpaTa s ToJIMMepasbl UCITOb30-
Bam Cy5-dUTP B koHnenTpauum 8 MKM. OOpart-
HYIO TPAHCKPUITILIIO TTPOBOANIN B TeueHue 30 MUH
npu 42°C, nocjie 4ero oCyuecTBISIM aMIInduKa-
muio ¢ rmomotpsio ITIHP: 95°C — 5 MuH (HavyanbHas
nmeHarypauwst); 36 nukiion: 95°C — 20 ¢, 64°C — 30 c,
72°C — 40 ¢; 72°C — 5 muH (3aBepluatolas MUHKyoa-
must). TeMmriepatypy oTXura IpaiiMepoB B UMMOOHU-
JM30BaHHOI (haze moHKaau Ha 1°C (TTo cpaBHEHMIO
C peakliueil B pacTBoOpe) JIsI KOMIIEHCALIMM CJ1aboro
XaoTpOoITHOTO 3 deKTa mpu TBepaoda3Hoil aMILIH-
dukanun. CauteiBaHme GIyopeceHTHOTO CUTHAJIA
C MUKpPOYHUIIA OCYILIECTBJSIIM Ha YUIM-IETEKTOpe
(UMB PAH, Poccus).

SAKJIIOYEHHUE

ITokazaHa BO3MOXHOCTh HAJIEXXHOW MIECHTUDM-
Kaluy UTMPKYJIUpYOuX B Poccun BapuaHTOB KOpPO-
HaBupyca SARS-CoV-2 ¢ nmomompio cuctembl OT-
I1IIP, ocHOBaHHOII Ha IIPMMEHCHWUM IIPaiMEpPOB,
cnel(UYHBIX K KOHCEpBATUBHOMY T€HETUYECKOMY
Jokycy — ¢dparmMeHTy E-reHa. [IpoBeneHa BUmoBas
UIeHTU(UKALIMS 1IeCTU HU30JITOB KOpPOHaBHpyca
SARS-CoV-2, npuHamiexalx K pa3JIMuHbIM TeHe-
TUYECKUM JIMHUSIM, KaK B OOIIEM peaKIMOHHOM
o0beMe (B mpobupke), Tak 1 ¢ rmomomnibio OT-TTLP
HEIMOCPEACTBEHHO HAa OMOJOTMYECKUX MUKPOUMIIaxX
(rugporeseBbIX U IETOYHBIX).

OOHIOBAA IMTOAAEPXKKA

HccrenoBaHue BHITOJIHEHO IIpU moauepxke Poccwmii-
ckoro HaydyHoro ¢onmaa (rpant Ne 20-14-00287).

COBJIIOJEHUE 5TUYECKUX CTAHOAPTOB

Hacrostiast cratest He COOCPKUT OMUCAaHUA UCCIICOO0-
BaHUI C y4aCTuEmM JIIOAEH WJIN MCITOJIb30BAHUEM >KHUBOT-
HBIX B KaU€CTBE OOBEKTOB.

KOH®JIUKT UHTEPECOB

ABTODBI 3asIBJISIIOT 00 OTCYTCTBUM KOH(JIMKTA UHTE-
pecoB.
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Species-Level Identification of SARS-CoV-2 by E Gene Conservative Locus
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V. E. Shershov*, and A. V. Chudinov*
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The appearance of mutations in the genes encoding the surface proteins of the new type of coronavirus
SARS-CoV-2, when it circulates in the host population, makes it difficult to use monoclonal antibodies for
its species identification. In such cases, the choice of conservative genetic targets allows identification by mo-
lecular biological methods. In this work, previously developed primers specific to the £ gene fragment were
tested to detect a new type of coronavirus on six isolates belonging to different genetic variants (the original
Wuhan strain, delta and omicron). The choice of a conservative site of the E gene encoding the small trans-
membrane protein E as a target for reverse transcription with subsequent amplification (RT-PCR) made it
possible to detect coronavirus regardless of its subtypes characterized by antigenic heterogeneity in N- and
S-proteins. The possibility of species-level identification of COVID-19 pathogen circulating in Russia is
shown, both in the total reaction volume (in a single test tube) and on biological microarrays.

Keywords: RT-PCR, SARS-CoV-2, species identification, immobilized primers, biological microchips
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