Short communications Kpatkue coobLieHus

Russian Journal of Infection and Immunity = Infektsiya i immunitet NHdekumns n uMmyHnTeT
2024, vol. 14, no. 3, pp. 471-475 2024, T. 14, Ne 3, c. 471-475

MAASMABJIACTHbI OTBET NPU OCTPOW n
SARS-CoV-2-UHOEKLIUW gus

M.T. Baszposa'?, M.M. CyxoBa'?, A.A. Muxaiiios"3, A.®D. Pomanosa3,
.M. IOcy6aauesa‘, A.B. ®unaros'3

'®@I'BYH I'HI] «HMncmumym ummynonoeuu» OPMbA, Mockea, Poccus

2@IAOY BO Poccuiickuii ynugepcumem opyxucovt napodos umenu Ilampuca JTymymoo,, Mockea, Poccus

JOIbOY BO Mockoeckuii eocyoapcmeennotii ynusepcumem umenu M. B. Jlomonocosa, Mockea, Poccus

* Dedepanbrblii HAYUHO-KAUHUMECKUT YeHMDP CNeYyUAAUZUPOBAHHBIX 8UA0E MEOUYUHCKOI NOMOUWU U MEOUYUHCKUX MEeXHOA0U
DPMBA, Mockea, Poccus

Pestome. [1azmabnacTbl MpeacTaBASIOT COOON MOMYJSIUI0 KOPOTKO XUBYIIMX B-KJIETOK, KOTOpBIE MOSBISIOTCS
B LUPKYJISLMU BCKOPE MOC/Ie BaKIIMHAIIMKM U B Mpoliecce ocTpoit mHMpekuuu. [1nazmMadnaacTsl 00pa3yroTcss U3 mo-
Kosuxcs B-nuMbounToB, OT KOTOPBIX OHM OTJIMYAIOTCS CIIOCOOHOCThIO CEKPETUPOBATh aHTUTENA, UTO IeTaeT X
MTOXOXXMMHU Ha TJIa3MaTudeckue KiaeTKu. OT MocAeIHIUX OHU OTJIMYAIOTCS KCIIpeccreii Ha cBoeli moBepxHocTu BCR
peneniTopa. I[11a3mMabIacTHEIN OTBET SIBISICTCS IMOKa3aTeJleM YCIEITHOCTH BaKIIMHAIIMH, a TaKXkKe TIOMOTaeT B IPO-
THO3MPOBAaHWH YPOBHS aHTUTEJ ITOCJIE BBI3TOPOBICHUS MIN BaKIIMHAIWK. OTHAKO OIpeeieHne U KIacCu(pUKAIIU S
IJ1a3Ma0JIaCTOB CTATKMUBACTCS C OOJNBITMMU SKCIIEPUMEHTAIBHBIMH U TEOPETHICCKUMU TPYIHOCTIMH. Llenpro pabo-
THI SIBJISLIIOCH OTpeiesieHrue 0COOeHHOCTE! mia3mabdiacTHOro oteeTa rpu octpoit SARS-CoV-2-undexuuu. B uccie-
JIOBaHUe ObIIM BKJIIOYEHBI MAlIMEHTHI (n = 28), xapakTepu3oBasiuuecs Tsxkesoit popmoit COVID-19. 3a6op kpoBu 115
HCCIIeIOBAHU S TPOBOAMIIN OAHOKpATHO Ha 10—18-¢ cyTKM ¢ MOMeHTa rocnuTaiu3auuu. B-kjieTku Belae s Iu MEeTO-
JIOM UMMYHOMarHUTHOM cenapanuu. KiaeTku ¢peHOTUITMPOBAIN ¢ TOMOIIbIO MPOTOYHON UTOMeTpun. CeKpernio
IgM u IgG onpenensinu metonom ELISpot. Cyononyasiuuu B-kaeToK BbIAEASIIN € TOMOLIBIO TPOTOYHOTO COPTUPOB-
muka. Y nanueHToB ¢ COVID-19 o cpaBHeHHMIO CO 310POBBIMU JOHOPaAMU Ha0JI101aJ10Ch TPUMEPHO YeThIpeXKpaT-
HOE TMOBBILIEHUE YPOBHS 00IIMX MJa3MadnacToB. Eile 6oee BoipaxkeHHOE MPeBbIIIEHUE Hal OTPUIIATeIbHbBIM KOH-
Tpojem Habmtonanoch it RBD-cnennpuunbix miaasmadaacToB. K aTomy BpemeHu KonuectBo RBD-crienmduynbix
B-k7eTOK mMamMsaTH 0CTaBaJIOCh HEBHICOKMM. DTO CBUIACTEIBCTBYET TOM, UTO Ha paHHei ctanun COVID-19 B-kinetku
MMaMSITH elle He YCIIeBalT C(hOPMUPOBATHCS ¥ TYMOPATbHBIE UMMYHUTET 00€CIICUMBAJICS UCKITIOUMTEIBHO TIJ1a3Ma-
omacramu. [To cBoeMy cocTaBy M1a3MabaacThl Ha TpeTh ABISINCH IgM™ kietkamu. JloJist 11a3aMab1acToB ¢ TOBEPX-
HocTHBIM IgG mmoutw B 7 pa3 Oblta HIXKe. Takoe pacipeneeHne MexX Iy H30TumamMu B-kiaeTounsix perentopos BCR
COOTBETCTBOBAJIO IEPBUYHOMY XapakTepy UMMyHHoro oteeta mpu COVID-19. [IpumepHo TpeTh nia3madaacToB He-
cina antured CD138, npu aToM y 4-x mauueHnToB oyt CD138" kierok 6biia Boie 50%. Caeayer OTMETUTh, 4TO Map-
kep CD138 xapakTepeH 1J14 MO3IHel CTaAuM CO3peBaHU MJ1a3MabJacTOB U KOTOPBII TAKXKEe BCTpeYaeTcs Ha Mjia3ma-
tuyeckux kaetkax. [omynsauus CD27*CD38* 6b11a pazneneHa mo skcnpeccuu aHtureHa CDI138. Metogom ELISpot
HaMu ObLJIO MOKa3aHO, YTO 3HAYUTEIbHAS YACTh LIMPKYJIUPYIOIIUX [1J1a3Ma0aCTOB SIBJISIOTCS aHTUTEJ0CEKPETUPYIO-
UMM KJeTKaMu. TakuMm 00pa3oM HaMU ObLIIO IToKa3aHo, uyTo npu nHpekun SARS-CoV-2 hopmupyertcs BolpakeH-
HBIi M1a3MadnacTHRIN oTBeT. Cpeay HMPKYJIUPYIOIIUX IJ1a3Ma0acTOB MOXHO BBIICANUTH KaK paHHME, TaK U OoJiee
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MTO3IHME IJIa3MadIacThl, KOTOPHIE XapaKTepU3yIOTCs OTCYTCTBUEM IToBepxHOCTHOr0o BCR, HO KOTOpEIE HECYyT aHTH-
red CDI138. OnpeneneHue Toro, Kax mjiazmMadaacTbl COOTHOCSTCS C APYTUMU B-KJI€TOUHBIMU MONYASIUSIMU UMEET
MepBOCTENEeHHOEe 3HaUeHUe AJ1s1 pa3padoTKM HOBBIX MeToA0B JeueHust COVID-19 u anst co3naHust mepcrneKTUBHBIX
BakLMH MpoTuB SARS-CoV-2-undexuun.

Karouesvie caosa: nausnvie B-kaemku, B-kaemxu namamu, naasmamuueckue KAemKu, naazmadaacmol, GHMumen0cexpemupyouie
xnaemku, SARS-CoV-2.

PLASMABLAST RESPONSE DURING ACUTE SARS-CoV-2 INFECTION
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Abstract. Plasmablasts are a population of short-lived B cells that appear in the circulation shortly after vaccination and
duringacute infection. Plasmablasts are formed from resting B lymphocytes, from which they differ in their ability to secrete
antibodies, making them similar to plasma cells. Plasmablasts are terminally differentiated cells that can form at various
nodes and branches of the B cell response. The plasmablast response is an indicator of the success of vaccination and also
helps in predicting antibody levels after recovery or vaccination. However, the definition and classification of plasmablasts
faces great experimental and theoretical difficulties. The aim of the work was to determine the characteristics of the
plasmablast response during acute SARS-CoV-2 infection. The study included patients (n = 28) with a severe form
of COVID-19. Blood sampling was carried out once on the 10—18th day from the moment of hospitalization. B cells
were isolated by immunomagnetic separation. Cells were phenotyped using flow cytometry. Secretion of IgM and IgG
was determined by ELISpot method. B cell subsets were isolated using a cell sorter. Patients with COVID-19 had an
approximately fourfold increase in total plasmablast levels compared to healthy donors. An even more pronounced excess
over the negative control was observed for RBD-specific plasmablasts. In terms of their composition, plasmablasts were
one third IgM* cells. This distribution between B-cell BCR receptor isotypes was consistent with the primary nature
of the immune response in COVID-19. Approximately a third of plasmablasts carried the CD138 antigen. CDI138
marker is characteristic of the late stage of plasmablast maturation and is also found on plasma cells. The CD27*CD38*
population was divided according to the expression of the CD138 antigen. Using the ELISpot method, we have shown that
a significant portion of circulating plasmablasts are antibody-secreting cells. Among circulating plasmablasts, both early
and late plasmablasts can be distinguished, which are characterized by the absence of a surface BCR, but which carry
the CD138 antigen. Determining how plasmablasts relate to other B cell populations is of paramount importance for the
development of new treatments for COVID-19 and for the creation of promising vaccines against SARS-CoV-2 infection.

Key words: naive B cells, memory B cells, plasma cells, plasma blasts, antibody secreting cells, SARS-CoV-2.

BeepgeHue

TTna3zmabaacTel NPeACTaBSIOT COOOM MOMYJsi-
LU0 KOPOTKO XK UBYIINX B-KJI€TOK, KOTOpBIE MOSIB-
JISIIOTCSI B U PKYJISILIMU BCKOPE MOCJIe BaKIIMHAILIU T
U B npolecce ocTpoit mHgpekuuu. [Mnazmadnactol
o0pa3yloTcss U3 TOKOSIIUXcs B-nmum@ouuTos,
OT KOTOPBIX OHU OTJIMYAIOTCSI CIIOCOOHOCTBIO CE-
KPETUPOBATh aHTUTEJIA, YTO JACIAEeT UX ITOXOXKUMU
Ha IJ1a3Maruyeckue KjaeTku. OT MoCJeIHUX OHU
OTJIMYAIOTCSI MOBEpPXHOCTHOM 3Kcnpeccueii BCR
peuenrtopa. B oTiMyue oT HAMBHBIX U KOMMUTH-
poBaHHBIX B-KJETOK, a Tak:ke Mjia3MaTUYeCKUX
KJIETOK, TIJa3MabiacThl CIOCOOHBI Mpoaudepu-
poBatb. [11a3zmabiaacTbl NpeacTaBiIsIlOT COOOI Tep-
MUHaJbHO nuddepeHupPOBaAaHHBIE KIETKU, KOTO-
pble MOI'YyT 00Pa30BBIBATHCSI B PA3JIMYHBIX TOYKAX
U1 BeTBsIX B-kyetouHoro otBera [9]. B wacTHoCTH,
mjaa3MabiacTbl MOTYT IeHEpMpPOBAThCS KaK IIpU

GONNUKYITIIPHOM, TaK M 3KCTPA(OIIUKYIIPHOM
nytu aktuBauuu [10]. [TnazmabiacTHBINA OTBET SIB-
JISeTcs TIoKa3aTejleM YCHEITHOCTH BaKIIMHAIIWU,
a TakXKe ITOMOTaeT B IPOTHO3MPOBAHUM YPOBHS
AHTUTEJ TIOCJIe BBI3AOPOBJIICHUS WJIM BaKIIMHa-
nuu [2]. OnHako onpenejaeHne W KiaccupuKaims
n1a3zMabacTOB CTAJKMUBAETCS C OOJBIIMMU DKC-
NePUMEHTAJbHBIMUA M TCOPETUUYCCKUMU TPYIHO-
ctamu [8]. TIpm octpoit mHpekuuss SARS-CoV-2
3a4acTylo HabOJjromaeTcs oOpa3oBaHUE OOJbIIOrO
KoJuryecTBa mia3MabiactoB [2], TaKuM o0pa3oM
COVID-19 MoxeT 9BASATHLCS YAOOHBIM OOBEKTOM
IUIST U3YYEHM S T1J1a3Ma0JIaCTHOTO OTBETA.

Matepuanbl 1 MeToOb!

B uccnenoBaHue ObLIM BKJIOYEHBlI MalldEeH-
Thl (n = 28), MoJlyyaBlIWe CTallMOHAPHOE JIeUeHUE
B O®HKIL ®MBA Poccuu. BceM mammeHTaM OBLIT
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Mna3mabnacTHbIi 0TBET

nocrtaBjeH auarHo3 COVID-19 Ha ocHoBaHUU
naHHbIx [TL[P-ananu3za. Ha MoMeHT oOcienoBaH s
BCE IMAIlMEHTHl HAXOAWJNUCh B PEaHUMAIIMOHHOM
OTIEJICHUN W XapaKTePU30BaJINCh TSXKeJoi dop-
moit COVID-19. KnuHuvyeckoe uccienoBaHUe Bbl-
MOJHEHO B COOTBETCTBUU C XEJbCUHCKOM OeKJia-
pauueii BcemupHOM MeIMIIMHCKOM accolualuu
«OTUYeCcKre NPUHIIUIIEL IIPOBEACHUS HAYIHBIX
MEONIITMHCKUX VCCIIEAOBAHUI C YIaCTHEM UYeJIOBe-
Ka». Bce manmeHThl oamnucaaim 100poBoOJIbHOE UH-
¢dopMUpOBaHHOE coTJIacue Ha yyacTHe B UCCJIENO-
BaHuU. [IpoTOKOII NccaemoBaHUsI OBIJI pACCMOTPEH
n omoopeH DtuyeckuM KomutetoM PI'BY «'HII
Huctutyt ummyHonorum» ®MBA Poccuu (tipoTto-
kos Ne 12-1, 29 nekabps 2020 r.). [TauimeHTHI ObLIU
B Bo3pacte oT 19 go 65 netr (MemumaHa — 45 jerT),
u3 HUx 15 myxuun (53,6%) u 13 xeH1uH (46,4%).
B rpynny cpaBHEHMST OBIIW BKJIFOYSHBI COOTHOCH-
MBbIE TT0 BO3PacTy 340pOBbIe JOHOPHI (n = 12). 3a60p
KPOBH AJISI UCCIASAOBAHUS TIPOBOIUIIN OMHOKPATHO
Ha 10—18-e cyTKU ¢ MOMEHTa TOCIUTAJIU3ALIUN.

H st okpanBaHus JUM@OLMTOB UCITOJIb30Ba-
au antutesna CD19-FITC, CD27-PECy5.5, CD38-
PECy7, CD138-APC, antu-IgG-FITC, antu-IgM-
FITC, a tak:xe 6en1ok RBD-PE. ®xyopecueHINIO
KJIETOK PETUCTPUPOBAIM C ITOMOIIBIO MPOTOUYHO-
ro uutomerpa CytoFLEX S (Beckman Coulter,
CIIIA). KneTku copTupoBaJIu Ha MPOTOYHOM CO-
pruposmnke SH800S (Sony Biotechnology, CIILIA).
ELISpot npoBoauin Kak onucaHo paHee [1].

DKCcIepMMeHTaJlbHble JaHHbIE 0OpadaThiBaIu
¢ ucrioab3oBaHueM nporpammbl GraphPad Prism.
3HAYNMOCTh pa3JIMUMii MEeXIy BBIOOpPKaMMU OIIe-
HUBaJI1 C TOMOIIbIO KpHUTepusT MaHHa—YHUTHU
U KpUTEpUST YUIKOKCOHA.

Paznuuus cpaBHUBaeMbIX MapaMeTPOB CUH-
Talu CTAaTUCTUYCCKHM 3HaYMMBIMU Tipu p < 0,05.
DKCIIepuMeHTalbHbIe JaHHBIC HA rpacduKax mpe-
CTaBJISIJIM B BUJAE MeAUaHbl (CTOJIObI) U MeXKBap-
TUJIBHOTO pa3maxa (25-1 u 75-ii MpoOLEeHTUJIN; YChI).

Pesynbrathl 1 06CyXaeHne

OaHUMM U3 caMbIX paHHMX MPOSIBICHUI
B-kjeTouHOro OTBETa SBJISIETCS IOSIBJACHHUE LIUP-
KYJIUPYIOIIUX TOTAJBHBIX W aHTUTCHcHenudumae-
CKUX IJaa3mabsacToB [4]. Mbl onpeaensiiv rnia3ma-
osactel Kak CD19* KJ1eTKH ¢ BBICOKOI 3KCIIPeCcCu-
eit anturenos CD27 u CD38. Y 3m0poBbIX JOHOPOB
PETUCTPUPOBAJTIOCH HEOOJIBIIOE KOJIMYSCTBO TIJIa3-
MabnactoB (MenmaHa 1,42%, MeXKBapTHIJIBHBIA
pa3Mmax ot 0,58 no 1,97%). DTOT ypoBeHb MJia3Ma-
0J1aCTOB MOXET OOBSICHSTCS (DOHOBOM aKTUBaLIUEIA
B-muMbounToB HeollpeaeIeHHBIM KPYTOM aHTH-
reHoB. Y mnauueHtoB ¢ COVID-19 nabGnonanoch
MIPUMEPHO YEThIPEXKPAaTHOE ITOBBILICHUE YPOBHSI
mia3mabnactoB (MenuaHa 4,03; MeXKKBapTUJIBHBIN
pasmax ot 2,91 mo 6,99%; p < 0,0001) (puc. 1A).
Euie Oosiee BbIpak€eHHOE MNpPEBbILLIEHUWE Hall OT-
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PucyHok 1. Noka3aTenu nna3amabnacTHoro oTeeta
y nauumeHToB cTpagatowmx COVID-19

Figure 1. Indicators of plasmablast response in patients
with COVID-19

MpumeyaHue. A — [Jons o6wmx nna3amabnactos
(CD27*CD38*) B nonynauum CD19* kneTok (cnpaga).

[nsa cpaBHeHVst NpYBEAEHbI AaHHble 13 TPYMMbl 34,0P0BbIX
noHopoB (cnesa). b — pons RBD-cneunduyeckux B-knetok
B nonynsumax nna3mabnactos (cnesa) u B-knetok namsaTu
(cnpaga). MyHKTUPHOI NMHKeR 0603HaveH 6a30BbLIN YPOBEHD
y 3[10POBbIX AOHOPOB. B — 00N KNEeTok, 3KCNPeccupyoLwmx
NnoBepxHOCTHbIN IgM (cnesa) unu IgG (cnpasa), B nonynsumm
nnasmabnactos. I — gona CD138* kneTok B nonynauusx
nnasmabnacTos (cneea) u B-knetok namsaTtu (cnpasa).
Lndpamm ykasaHbl MegmaHbl% No3MTUBHBIX KNETOK.

*** —p<0,001, **** —p <0, 0001.

Note. A — Proportion of total plasmablasts (CD27*CD38")

in the population of CD19* cells. For comparison, data from

a group of healthy donors are presented. B — proportion

of RBD-specific B cells in the populations of plasmablasts
(left) and memory B cells (right). The dotted line indicates
the baseline level in healthy donors. C — proportion of cells
expressing surface IgM (left) or IgG (right) in the plasmablast
population. D — proportion of CD138" cells in the populations
of plasmablasts (left) and memory B cells (right). The numbers
indicate the median% of positive cells. *** — p < 0.001,

% —p <0.0001.
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PucyHok 2. Penpe3eHTtaTtuBHbiii ELISpot,
NoKa3bIBAIOLWMIA KJIETKU, CEKpeTupylowme
aHtutena lgM (cnesa) unm IgG (cnpagea),

B nonynsuuax CD138* (sepxHuii pag) u CD138-
(HWXHMIA paa) nna3amabnacToB.

Figure 2. Representative ELISpot showing cells
secreting IgM (left) or IgG antibodies (right) in the
CD138" (top row) and CD138- (bottom row) plasmablast
populations.

Mpumeyvanue. LUndpbl, ykasaHHble HAL JIyHKaMK, yKasblBaloT
KONMNYECTBO MOJIOXUTENbHbIX KNETOK, o6|.u,ee KONn4yecTBoO
KNEeTOK B TyHKE 1 NPOLLEHT NOJTIOXUTENIbHbIX KNETOK.

Note. The numbers above the wells indicate the number
of positive cells, the total number of cells in the well, and
the percentage of positive cells.

pULIaTeIbHBIM KOHTPOJEM HaOJIgaaoch s
RBD-cnennuuHbIX I11a3MabiiacToB (MeamaHa
8,03; MeXXKBapTUJIbHbII pa3dMax oT 3,81 mo 17,38%)
(puc. 1b). Ilpu stom nossgs RBD-cnenuduyHbIxX
auMdonuToB cpenu B-kK1eToK maMs T HaxXoauaach
HaypoBHe 0,48% (MexxKBapTUJIbHBIM padMmax ot (0,15
110 0,97%), 4TO HEMHOI'O ITPEBHILLIAJIO OA30BbINi yPO-
BEHb Y 310pOoBbIX TOHOPOB (0,2%). DTO cBUAETEb-
CTBYET TOM, YTO K MOMEHTY 3abopa kpoBu (10—18
IHU) aHTUreHcneuuduyeckue B-kaeTku namMsTu
enre He c(hOpMUPOBAIMCH U MJIa3MabIacThl TIpe-
CTaBJISIIN €eIMHCTBEHHBIN TN B-KJIeTOK, KOTOpBIE
obOecrieunBaIn T'yMOpPAJIbHBII MMMYHUTET y Iia-
ueHToB B ocTpoii ¢paze SARS-CoV-2-undexkuuu.
ITo cBoeMy cocTaBy ma3mabdiacTbl B OCHOBHOM
aBassauch IgM™ kinetkamu (MenuaHa 35,55; MexKK-
BapTUJbHBIN pa3max orT 13,68 mo 45,08%). Houas
mjia3mMabiacToB ¢ MOBepXHOCTHBIM IgG Oblia 3Ha-
YUTEJbHO HUXe (MeauaHa 5,37; MeXKBapTHUJIb-
HBIW pa3Max oT 3,33 mo 13,28%; p < 0,0001). Takoe
pacrpenesieHue MEXIy M30TUNnaMu B-KJeTouHBIX
peureritopoB  BCR cooTBeTcTBYeT II€pBUYHOMY
xapakTtepy MMMyHHoro otBeta npu COVID-19.
Oo0paiaeT Ha ceds1 BHUMaHUE, YTO CyMMa JoJeit

IgM*™ u IgG™ kJleToK paBHsiOCh puMepHO 40%.
OrpaHMYeHUEM Halllero MCCJIeNOBaAHUS SIBJISIJIOCH
TO, UYTO MBI HEe YYUTHIBAIMU noato IgA" kietok, ou-
HaKO JaxXe C YIeTOM 3THX KJIETOK CyMMapHas JT0JIs
Ig* xnetok Oynet 3ameTHO HUXe 100%. MBI Tipen-
rnoJiaraéM, 4To B MOMNYJISLIMU [171a3Ma01acTOB MPU-
CYTCTBYIOT KakK OoJiee panHue (slg*), Tak m Oonee
no3aHue (slg™) xaetku. st TOro 4TOoOBI OLIEHUTH
JTOJII0 OoJiee TTO3AHMX T171a3MabJIacTOB MBI OITpeIe-
nunu xkoaudectso CD138* kyeTok. JlelicTBUTEIBHO
IOBOJIbHO 3HayuTeJIbHas YacTh IJIa3Ma01acToB
(memuana 27,40; MeXXKBapTHUJIBHBI pa3Max ot 19,78
1o 53,13%; puc. 1I') Hecia 3TOT MapKep MO3AHENH
CTaAuMU CO3pEeBaHUs TMJIa3MabacTOB, KOTOPBIN
OoJiee XapaKTepeH MJIs IJa3MaTUYeCKUX KIIEeTOK.
IIpu »3TOM clemyeT OTMETUTh, YTO y 4-X ITallMeH-
ToB noJist CD138" kynetok Obiia Boiiue 40%. Cpeau
B-knetok namsatu gojst CD138" KjieToK He MpeBbI-
maJjia 5%, 4TO COOTBETCTBOBAJIO MOPOTY JAETEKIIUU
3TOTO MapameTpa. TaKuM 06pa30M BITOJTHE BEPOSIT-
HO, YTO CpeIu IUPKYJUPYIOIINX MJ1a3MadbiacToB
3aMETHYIO JOJII0 COCTaBJISIOT MO3JHUE IJla3Ma-
OJ1acThl, KOTOPbIE XapaKTEePU3YITCS OTCYTCTBUEM
noBepxHocTHOTO BCR, HO KOoTOphIe HECyT aHTH-
reH CDI138. B HecKOJbKUX Ciiydyasix MNOMYIsInS
CD27*CD38" 6bLy1a pa3neeHa Mo 3KCIpeccuu aH-
turena CD138. Ha puc. 2A npencraBieHbl penpe-
3eHTaTuBHBIE ELISpot maHHBIE, KOTOpbIe MOKa-
3BIBAIOT KJIETKU, CeKpeTUpylomue aHTtuTemna IgM
(cnea) unu IgG (cnpaBa) B monynsuusx CD138*
u CDI138~ nmnasma6aacToB. Cyast 1o moay4eHHbIM
MaHHBIM, 3aMeTHasl I0JIsI KaK cpeAr paHHUX, TaK
¥ OoJiee TTO3MHUX T1J1a3Ma0J1acTOB SIBJISIINCH AaHTH -
TEJIOCEKPETUPYIOIIMMHU KIETKAMMU.

ITnaszmabnacThl SBASIOTCS Monyasuuein B-num-
¢do1umTOB, KOTOpasi coueTaeT B cede (pyHKIIMOHATb-
HBIC aKTUBHOCTHU, XapaKTEePHBIC IJISI OMMO3UTHHIX
nonynsuuii B-numdonuros. B cuiy aToro o6¢cto-
SITeJIbCTBA KJjaccuduKkalus mjia3mMabdbiacToB U UX
MO3UIIMOHUPOBaHUE B 00I1Iel cxeMe B-KiieTouHoTro
OTBETa CTAJIKMBACTCS CO 3HAYUTECIBHBIMU TPYIHO-
cramMu. PacmipocTpaHeHHBIM MHEHUEM SIBJISIETCS
TO, YTO MJia3MabacThl MPEACTABIISIIOT CO0OI Tep-
MUHaJbHO AuddepeHIMPOBaHHbBIE KJIETKU U, UTO
OHM He TIpeBpallaloTCsd HU B B-KieTKn mamsTu,
HMU IIJ1a3MaTudecKue KJeTKu [6]. OmHaKo B HEKO-
TOPBIX CJIydasiX, HaIpumep, Mpu MHPEKIIUU Mais-
pUiITHOTO TJIa3MOAMsI, ObLJIO MOKa3aHO, YTO I1ja3-
MabJjacTel MOTYT 00Opa3oBbIBaThCsl M3 B-kieTok
naMsTu [7] uau ObITh NpeAlleCTBEeHHUKAMU T11a3-
MaTUYECKUX KJIETOK [5].

B Hacrosmeii padote mokasaHo, yto npu SARS-
CoV-2-uHdpek1nn, NpoTeKaIOIIel B TSIXKeIJIOM hop-
Me, pa3BUBaeTCs BBIPAXKEHHBIN T11a3Ma0IacTHBIN
orBeT. LluMpkynupyromue ma3MadaacTsl Xapak-
TEPU3YIOTCS BKCIIpeccueil moBepxXxHOCTHBIX IgM
n IgG u cekpenmeil COOTBETCTBYIOIIUX aHTUTEN.
Cpenu niaa3MadiacTOB MOXHO BBIJIEIUTh KaK paH-
HUeE, TaK 1 0oJiee TTO3HME TTONYISIIUH.
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Mna3mabnacTHbIi 0TBET

T1naszmabnaacTtel, B-kJIeTKM repMUHATUBHBIX LIEH-
TpoB, B-KJeTKM maMsITH M TJIa3MaTHIeCKUe KIICTKHU
MPEICTABISIOT CO0Oil pasINYHbie BETBM W CTaIUN
B-kJyierouHoro uMmmyHuteta. OrnpenesieHUe Toro, Kak

9TU MOMNYJSLUU B3aMMOIEUCTBYIOT MEXIY COOOM,
MMeeT IepBOCTENEHHOE 3HaYeHUe /151 pa3pabOTKU Me-
TonoB jeueHust COVID-19 u niis1 co3ganus nepcrex-
TUBHBIX BaKLIMH TPOTUB SARS-CoV-2-unbexkuu.
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