OunarHocTn4yeckmne TeCtbl U PEKOMOMHAHTHbIE
BaKUMHbI ANA NPpohUnakTukm BUPYCHbIX
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KopoHaBupycHou uHd¢gpexkumm COVID-19
(SARS-CoV-2)
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3aMECTUTENb AUPEKTOpa Mo Hayke HCTUTYyTa OMOOpraHnyeCcKOit
xumun PAH (MBX PAH)



OcHoBHble cnocobbl gnarHoctukm COVID-19:
1. MNMUP-Tect

- TOMHOCTb TeCTa
+ YyBCTBUTEINbHOCTb
+ BO3MOXXHOCTb onpeaendTb BUPYC Ha paHHUX CTaanax 3apakeHud

2. NMMyHOpEepMEHTHbLIN aHanus:

- YyYBCTBUTENBHOCTb
+ onpegeneHme UMMYHHOro OTBETA, Aae Npu 6eCCMMNTOMHOM MPOTEKaHNK
3aboneBaHusA

2.1 3kcnpecc-TecT NOMNoCcKn
2.2 JlabopaTtopHbii MDA aHanna Ha «paHHUe» aHTutena IgM
2.3 NlabopatopHbin MDA aHanns Ha «nosgHue» aHtutena IgG



OcHoBHble cnocobbl gnarHoctukm COVID-19.
NMUP-TecT
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OcHoBHble cnocobbl gnarHoctukm COVID-19.
UDA - akcnpecc-TeCT NosfioCKU

AHTUreHol SARS-CoV-2.
MAT-1 ¢ KpacuTenem K
aHTUTEenam 4yeroBeka
O6paseL KpoBwm, KoHTponbHas nonoca: MAT-3

copepXalluii aHTuTena K K aHTuTenam MAT-1 KoHTponbHas nonoca:
aHTureHam SARS-CoV-2 Banunpauus Tecta

TecToBas nonoca:
MONOXWTENbHbIN pe3ynbTart

TectoBas nonoca:
MAT-2 K aHTUreHy

Capillary flow
Ot60op obpasua HaHeceHue obpasLa Ha 30Hy MHTepnpeTtauus pesynsraTos.
C aHTUreHOM, CoepPXaLLMm Mpy HaNMuUM aHTUTEN
KpacuTenb NPOSBNAETCS OKpaLleHHas

noJjioca



OcHoBHble cnocobbl gnarHoctukm COVID-19.
UDA - Ha «paHHUe» aHTUTena IgM n «no3gHue» aHTutena IgG

' 1. HaHeceHwue
BMPYCHOIo aHTuUreHa (S-

6enok, RBD, N-6ernok)
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Tpu Heo6Xx0AMMBbIX UccnegoBaHusa Ana guarHoctuku COVID-19

m KayecTBeHHbIN ML P-TecT Ha PHK Bupyca (Ma3ok 13 3eBa)
= MNonykonuyecTBeHHbIn UDA-TeCT Ha aHTUTena IgM (BeHO3Has KpoBb)
= [NonykonuyecTtBeHHbI UDA-TeCcT Ha aHTUTena |gG (BeHO3Hasa KpoBb)

NHKy6aumnoHHbIN Passutue § BbizgopoBneHue
nepuop, COVID-19 :

BbigeneHue
BUpyca
(NLP-TecT)

E 3apaeHue BUpYyCOM Havano sa6onesanus

BbigeneHue Bupyca NnpouCXoauT gaxke npu 6ecCUMMNTOMHOM TeYeHUU KOPOHABMPYCHOM MHpEeKLUK.

00O «JlabopaTtopus MemoTecT». B3sTO M3 OTKPbITHIX UCTOYHUKOB.
https://kubnews.ru/obshchestvo/2020/06/16/kompleksnaya-diagnostika-
koronavirusnoy-infektsii-v-laboratoriyakh-gemotest/#gallery-1-2



ATTeHyMpOBaHHbIE: MHaKTUBUPOBaHHbDbIE: MMmmyHOreHbl 13

yyma, KOK/IIOLL, pa3pyweHHOoro
cnbupckan A3Ba, xonepa, NaToreHHoro
MONNOMMENUT N Ap. Knewesoun sHuedanut n ap. opraHu3ama: rpunn

T T

CYLLECTBYIOLWUE
MPOTUBOBUPYCHbLIE BAKUUUHbI —

l

PeKoMmbMHaHTHblIEe BaKLMHDbI

CybveauHnyHble

COCTOAT U3 O4HOI0 AN HECKONbKNX
OYMLLEHHbIX NOBEPXHOCTHbIX
MMMYHOTEHHbIX 6e/IKOB NaTOreHHOro

OpraHn3ma \

*[lenTuaHble CUHTETUYECKME BAKLUHDI LSS
, CUHTE3NPOBaHbI
*KombunHmnposaHHble HK-BaKumHbI (Zika) o
MEeTOAAaMW FreHHOM
*PHK-BaKuMHbI (B pa3paboTke (Moderna, n ap.) MHKEHEPUK:
*BaKLMHbI Ha OCHOBE BMUPYCHbIX BeKTopoB (Ervebo (EBOLA)) renatuT B

*BaKLMHbI Ha OCHOBE BMpYyconoaobHbix Yactu, (BMY) (HPV,

Gardasil, Crevix)



[JJomeHHas opraHM3auusa S-6enka

1000




CTpyktypa komnsiekca RBD S-6enka — ACE2 yenoBeka

C391-C525
[1] ~1nM ~5nM
[2] ~5nM ~30 nM

[3] ~15 nM ~325 nM



KananpatHble peKOMOMHaHTHbIE BaKUMHbI, TECTUPYEeMble B HacTosLee
Bpemsa ansa SARS-CoV n MERS-CoV

OcHoBa BaKUUHbI UmmyHoreH Crapgua ncnbitaunn | Npenmyuwiecrea

KOMBUHMPOBaHHble MonHopa3smepHbit  Pa3zal, Il MHAYyKumA Kak B-,
Spike nnun ero (NCT03721718) TaK N T-KNeTo4yHoro

AHK-BaKLMHbI pparmeHT oTBeTa

BupycHble BekTOpa Ha [lonHopa3smepHbin  Pa3za | CunbHbIN

OCHOBe ageHoBupyca Spike nam ero (NCT03399578, MMMYHHbIN OTBET
dbparmeHT NCT03615911)

CybbeanHNYHbIe MonHopa3smepHbi  [JOKAUMHUYECKNE NHayumpyet B

BaKLMHbI Spike nnun ero NCMbITaHUA OCHOBHOM
bparmeHT rYMOpPaabHbIN
(RDB)+aabloBaHT MMMYHHbIN OTBET

BaKumMHbl Ha OCHOBE ®dparmeHTbl Spike-  [oknnHuyeckume CTpYyKTYpUpOBaHHOE,

BMpPYconoaobHbIX 6enka, M un E NCNbITaHMA MY/IbTUMEPHOE

yacTuu, 6enKkos npupoaonoaobHoe

pacnosioxeHune

dHTUTEeHa



CybobeaAnHNYHbIEe BaKLUHbI

MMmmyHoreH MonHopasmepHbId S-6enoK unm ero
dparmeHTbl (S1, NTD nam RBD)

Ob6na3aTenbHble AONONHUTE/IbHbIE aabloBaHTbl (KOMNOHEHT, CTUMYANPYHOLLLNIA

KOMMOHEHTbI MMMYHHbIA OTBET Ha aHTUTEH)

Cnocob BBeageHUA B OpraHn3m NHbeKUMA (NoAKOXKHAA, BHYTPMMbILLEYHasA)

NMMYHHbIN OTBET B OCHOBHOM F'yYMOpPasibHbIN (B-KN1ETOUYHbIN),

aHTUTEeNa NPOTUB BUPYCHOM YacTULbI

AObIOBaHTbI BK/IHOYAtOT B cebAa (HO He orpaHMU4YMBalOTCA):

* MMHepasbHble conn (rMapoKcna antoMnHKUA, renb pocdata atoMUHNA NN
Kanbuma);

* MacC/sHble 3SMY/IbCUM U COCTaBbl HA OCHOBE CYPPAKTAHTOB;

* reHeTn4yeckn moamduumnpoBaHHblie BaKTeEpPUanbHblie TOKCUHbI ANA obecnevyeHuns
HETOKCUTEHHOTrO aAblOBAaHTHOIO 3 deEKTa;

* 3HAOreHHble MMMYHoMoaynsaTopbl YenoBeka (hGM-CSF, nHTepnenknH-12);

* KOHCTAHTHbIX AOMEH UMMYHOIN0bynnHa YenoBeKa



NHK-BakUuHbI

MmmyHoreH [eHeTUUYeCKaa KOHCTPYKLUUA, coaeprKallan

reHbl, Kogupytowue S-6enok unm ero
dparmeHTbl

[1ONONAHUTENbHbIE KOMMNOHEHTbI * BupycHble yacTuubl (aa4eHOBUPYCHI,
MOKCUBUPYCbl)
* Jlnnocombl
* [onnmepHble HocUTeNU (MOSNKATUOHDI)

Cnocob BBeaeHUA B OpraHnU3m NHBEKLMA (MOAKOXKHanA, BHYTPUMbILLEYHanA)

MMMYHHBbIN oTBET [YMOpPanbHbIM U KNETOYHbIN, aHTUTENA
NPOTUB BUPYCHOM YacTuLbl,
LMTOTOKCHYEcKMe TMMIOLUTbLI NPOTUB
MHOULMPOBAHHbIX KNETOK



NHK-BakUuHbI
UMMYHHbLIN OoTBeT

CUHTE3MPOBAHHbIN B K/IETKE aHTUIEH paclLennaeTca Ha UMMYHOTEHHbIe NenTuabl n
NpeAcTaBAAETCA Ha MOIEKYNaX MaBHOro KomnaeKkca ructocoemectumoctu (MKr)

MMMYHOKOMNETEHTHbIM KNETKaAM.

Myt 1
T-KJ‘IeTKar‘
,D,HK-/BaKLI,VIHa @
O , e
N \( X 4
\» A
~ Mwouut
[MyTb 2
[JHK-BakunHa ;/,(,,,» ( — ‘)\\‘
O 'v AlK-knetka ﬁl:/
0 =) <0 N

MyTb 1. SHAOreHHble 6eNKN-aHTUTEHbI
HaNPaBAAKOTCA Ha Aerpaaauuto B
NpoTeacomy, NOCne Yero NpeacTaBAAOTCA
B Komniekce c I'Kl-1 Ha noBepxHOCTH
KNeTKU. 34ecCb Npu BCTpeYye UX pacno3HaloT
CD8+ T-knetku (T-Kmnnnepobl), KoTopble
Peann3yoT LMTOTOKCUYECKUN MMMYHHbIN
OTBeT.

MyTb 2. DK30reHHble benKku
pPacLWensatoTCA IM30COMHbIMM NPOTEA3aM
W, BKAtoYatoTca B coctas [KI-1l m
pacno3HatoTca peuentopamu CD4+ T-
kKneTtok (T-xennepos). NocneaHue
BbI3bIBAOT KaK K/NI€TOYHbIW, TaK

N TYMOPa/ibHbIN OTBET.



BakuMHbI Ha OCHOBe BI/IpYCOﬂO.EI,O6HbIX YyacTtumy

MMmmyHoreH MonHopasmepHbIt S-6enoK unm ero

$dparmeHTbl + reHeTUYECKaa KOHCTPYKLMA,
UX Kogupytowias

[1ONONAHUTENbHbIE KOMMNOHEHTbI He TpebytoTca
Cnocob BBegeHUA B OpraHn3m MHBbEKUMA (MOAKOXKHAA, BHYTPUMbILLIEYHAA)
NMMYHHbIN OTBET [YMOpPanbHbIA U KNETOYHbIN, aHTUTENA

NPOTUB BUPYCHOM YacTULbI,
LMTOTOKCHYECKME NMMIOLMUTBI NPOTUB
MHOULMPOBAHHbBIX KNETOK

AocTtounHcTBa:
* be3onacHoCTb
* [lpnpoaonogobHoOCTb
* BbICOKaA MMMYHOIeHHOCTb
(240-cyb6beamHUL, HECYLMX aHTUTEH)
* Hanunume npocTpaHCTBEHHOM CTPYKTYPbI
D ~ 40 Hm (onTumanbHbIN pa3mep aHTUreHa ana AllK)

HepocTtaTKu:
e CnoXHoCTb Noabopa oNnTMManbHbIX YCN0BMIM COOPKM YacTuL,



BakuMHbI Ha OCHOBe BI/IpyCOHO,qOGHbIX YyacTtumy

MpuMep BMPYyconogoOHOW YacTuLbl Kak HOCUTENS YYy>KePOAHbIX SMNUTOMOB.

CoBCTBEHHbIE MOBEPXHOCTHbLIE aHTUTEHHbIE AETEPMUHAHTBI (MOMEYEHbl CTPErKOon)
3aMeHSAITCA Ha Heobxoanmble nocnegosarensHocTh (4o 250 a.o.)



BakuMHbI Ha OCHOBe BI/IpyCOTIO,qO6HbIX YyacTtumy

O-1» " »

eHeTn4eckasa
KOHCTPYKLUUSA, TpaHcdhopmauus
cogepxatiasi reHEeTNYEeCKON
nocrnegoBaTenbHOCTb KOHCTPYKLUW B KNETKYy-
aHTUreHa U reHsbl, X03siMHa

KoaupytoLime 6enkm
obonoyku Bupyca

CyuwecTsyowme BakUnHbl Ha ocHoBe VLP:

-Gardasil, Gardasil 9
-Cerverix

& 4 e
HapaboTka cOOTBETCTBYHOLLMX [oTOBas BUpycHas
6enkoB n camocbopka BUPYCHOM yacTtuua
YacTuubl

cnonb3oBaHne 3TonN TEXHONOMMun
KOMMaHUAMMN,
paspabatbiBatlonumm BakumHy ot COVID-19
B ApPYrux cTpaHax:

CLLA: 1

Kutan: 2

Kanapa: 1

[anuns: 1




Kom6uHunpoBaHHble JHK-6enkoBble BakUMHbI

MMmmyHoreH MonHopasmepHbIt S-6enoK unm ero

$dparmeHTbl + reHeTUYECKaa KOHCTPYKLMA,
UX Kogupytowias

JlononHuTeIbHble KOMMNOHEHTbI BxoasT, Kak o6a3aTenbHaA cocTaBaAtoLL,an
4YaCTb BaKUMHDI
* Jlnnocomoil
* [lonnmepHble HocuTenu (NOAMUKATUOHDI)

Cnocob BBeaeHUA B OpraHnU3m NHBEKLMA (MOAKOXKHanA, BHYTPUMbILLEYHanA)

NMMYHHbIN OTBET [YMOpPanbHbIA U KNETOYHbIN, aHTUTENA
NPOTUB BUPYCHOM YacTULpbl,
LUTOTOKCMYECKME NMMPOLNTLI NPOTUB
MHPULMPOBAHHbBIX KNETOK

HdocTtonHcTBa:
« SUV nunocombl 50-90 HM MUMUKPUPYIOT BUPYCHbIE
YyacTuubl

« BsanmopgencteytoT ¢ AlK
*  Wngyumpytot gBonHOM B- 1 T-KNETOYHbIN UMMYHHbLIW OTBET

HepocTtaTku:
* TpeObylT crneunanbHOM NOArOTOBKU Nepen NHbeKUNEN




CpaBHeHMe MMMYHHOro oTBeTa Npu UCNofb30BaHUM Pa3fNMYHbIX
TMnoB [HK-6enkoBbIX BakuuH
(Ha npuMmepe BakUMHbI NPOTUB rpunna)

Anti A/ Sichuan Ig response

** P=0.008
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cnonb3oBaHne KOMBUHMPOBAHHOIO NpenaparTa,
cogepxawero JHK 1 6enkoByto KOMMOHEHTLI B COCTaBe
NUNocoMm, AaeT HanbonbLLNn TUTP cneundUn4ecknx
aHTuTen

B pa3paboTke ot COVID-19 B mupe:
CWA: 1
UMHgna: 1
Utanuna: 1

HIVirin
S benok NunocomanbHblii
5 penapart
<
6.6°10%
4.6'132: .
10 10? 103 10* 10° 108 107
Tump crneuugbuyeckux aHmumen
AHanua BUPYCHENTpanuayloLWwen akTMBHOCTH
K+
303
2
T 3nopossie
=20 AOHOPbI
[
5]
% Henporpeccupylowme
g |
3
.g 10 HIVirin
S
= L L EK-
0
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Durova OM, Vorobiev I, Smirnov IV, et. al. Mol Immunol. 2009



