I||H|| dPoHn

MHTEeJIJ1eKT

MaLllnHHOe oby4yeHune B
MMMYHOIOTMKU N MegNLUNHEe

ALanTUBHbIN UMMYHUTET. T- N B-KNeTOYHbIU OTBET.
AHTUreHHble peLenTopbl.



T kneTouHbin peuenTtop (TCR)

T-cell receptor

CDR2 CDR3

& — COR1 ‘F\A _{r‘}
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W Peptide LJ .}
a B

Variable
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Constant
region

Protein /—\J
— AAS ""
Peptide

CDR3 CDR1 CDR2

MHC
molecule

Antigen processing .DIBe Ller] ¥ ¥ [3

-a
[lBa gomeHa Ha Lenb. KOHCTaHTHbIK (C) U
BapuabenbHbii (V)

Llenn coeanHeHbl Apyr ¢ OpYroM AUCYNb@UAHBbIMM
CBA3AMMU

peptide



[eHepauusa pa3Hoobpa3na T KNeTOYHbIX peL,enTopoB

TcR o chain

Join

Variability

TcR p chain

l Join

Amino acid No.
of TcR chain

CDR = Complemantarity determining region

TCR a-chain N
Ve | I—
] = =
CDR1a CDR2a CDR3a
TCR B-chain

T

CDR1p

N
VB T e

[——] [——]
CDR2p CDR3p

join

WLGIREPPY TCR Multigene families in humans

NO. OF GENE SEGMENTS

Chromosome
Gene location \' D J C
a Chain 14 50 70 1
3 Chain* 14 3 3 3 1
B Chainf 7 57 2 13 2
v Chaint 7 14 5 2

“The 8-chain gene segments are located between the V_ and | segments.
TThere are two repeats, each containing 1 DBy 6or7 JB’ and 1 CB'
There are two repeats, each containing 2 or 3 J,and 1C.

SOURCE: Data from P. A. H. Moss et al., 1992, Annu. Rev. Immunol. 10:71.

[MocnepoBaTtenbHocTn TCR coctoat us V, D, J
n C cerMeHToB

B coaep>xuT D, d - He Coaep>KnT

~ 10"2 T kneTok B opraHnsme

no 10° sapuanTtos TCR



CtpykTtypa BCR

Light chain Fab region

KorA

Heavy chain

L0 Fc region
determines isotype 9

V = variable domain
C = constant domain

[1Be Lenu - nerkasa n Taxxenas

[lBa gomMeHa Ha LeMb. KOHCTaHTHbI (C) U
BapuabenbHbil (V)

Llenn coeguHeHbl Apyr ¢ ApyroMm Aucynb@uaHbIMM
CBA3SIMU (TAXKENbIE LIENN MeXy COB0MN TOXKeE)
KOHCTaHTHbIN JOMEH OnpenenseT N3oTumn aHTnuTena



NMoyTn naeanbHoe cooTBeTCTBUE

¢

-1

A»’

Antigen Antibody

BapuabenbHble AOMeHbI HOPMUPYHOT 60J1bLLIOE YNCNIO NOBEPXHOCTEN



BCR MoryT pacnosHaBaTb KaK JIMHEWHbIe, TaK U
KOH(OpMaLMOHHbIE 3NMUTONDbI

{ ntigen igen ('(\.\
ch) e e ,/g.s [lp aoTOM OfgWMH anuTON WU
- ?ﬁ{ HECKONIbKO  3MNUTOMOB  G/IM3KUX
pitope
, W . . Y Epitope Aapyr K Apyry MOTyT
I pacrno3HaBaTbCs pa3Hbimu BCR
Antibody Antibody

l Antigen denatured ‘

Continuous residues Discontinuous residues

linear epitope conformational epitope

(a) (b)



B KneTou4Hble peyenTopbl

Primary transcript
Variable

- H e

Alternative
y splicing

Processed transcripts

S T

Secreted form Membrane-bound form

(A)
Variable
vioy
BCR

Light

(8) V segments D segments 1 segments l l
BCR,,., ~40 BGR,,, 23 BCR,., 6
TCRY 52 TCRY 2 TCRY 13
BCR,,,  ~70 BCR,, 45
TCR«  ~70 TCR« 61 C
— W £ R 0 — — (e e e
WERR . e o o 1 1
.......................... Hydrophilic go/lgf
VDJ recombination segment L
Junctional nucleotide
addition/deletion |
- Membrane-bound segments
CORI CDRZ _CDOR3
....... .
Somatic hypermutation T (- N S
Isotype class switch Tiscrpton e B kneTtkyn Mo ryT aKcnpeccnpoBaTb
recombination RNA processing

(BCR only) I O~ ET— T T T MeM6paHHbIe n paCTBOpPUMbIE

E o (aHTUTENa) BCR
—ill— o2}




CpaBHeHue TCR u BCR

TCR

BCR

bonbloe pasHoobpasune VDJ cermeHTOB, Marnoe - C

na

na

VDJ pekombuHauus

na

na

Comatunyeckas rmnepmMmyTtaunsa

HET

na

TpaHcmemMbpaHHas popma

na

na

PacTtBopumaga goopma

HET

na

Structure

2 Light SR 1 « chain
K or A

()

2 Heavy Chains
(vDJ)

Diversity

V(D)J recombination V(D)J recombination

"y - —— — i

V, V, D, D, J
V, V;, D, D, 4 4, (V; BD D BV s

Junctional Diversity Junctional Diversity
Insertions / Deletions Insertions / Deletions

Constant Regions
(@, 8,5y, 1)
Class Switching
Somatic Hyper Mutation (SHM)

Antigens

Proteins - 3D structure Linear Peptides

Also peptides, chemicals Processed, then presented by MHC proteins

Designed by DigitalWorldBiology.com



CTpyKTypa M GyHKLUN aHTUTEN

AN S N, SV, N |

Specific antibody

Bacterial toxins

Bacteria in extracellular space

Bacteria in plasma

o b Y
® . L] ' - ?¢ = ’ ,
o & y ‘
o ) O O
cell with \ 4
receptors
° for t%xm macrophage ' ¢¢
< = < =z 2
Neutralization Opsonization Complement activation
4
o o 2%
Vo g [
de
N YY1 \'4
+
O
=
&
R < = < =
Ingestion by macrophage Ingestion by macrophage Lysis and ingestion

HeliTpanusaumsa: npefoTBpaLleHne CBSA3bIBaHNS
(HanpuMep 6akTepuanbHbIX TOKCUHOB MK
BMPYCHbIX 4YaCTUL, C COOTBETCTBYHOLLIMMM
peLienTopammn)

OncoHu3auusa: NaToreH, NOMeYeHHbIN aHTUTENaMU,
(haroumMTupyeTca Makpodaramm n HemnTpopunamm

AKTUBaLUA KOMMJIEMEHTA: aHTUTENa,
NPUKPENEHHbIE K MOBEPXHOCTM MaTOreHa,
3anyckaroT peakLum KOMMaemMeHTa no
KNacCu4ecKomy nyTu



Hentpanusauusa

Phagocyte
Phagocytosis

Ei%

=N

No receptor binding

~

Neutralizing antibodies
bind to virus

Ly

Host cell

No infection

¥



q)YHKLI,VIM Pa3HbIX N30TUNOB aHTUTEN

Functional activity

lgG1

1962 | 19G3 | IlgG4

IgA

Neutralization

++

++ |+ |+t

++

Opsonization

++

Sensitization for
killing by NK cells

++

Sensitization
of mast cells

Activates complement
system

++

IgD 1 IgM - TpaHcMeMbpaHHbie peulenTopbl
HauBHbIX B kneToK n B knetok namMaTu

IgM neHTamepbl - cekpeTupyemasi ¢opma,
paHHAs  ¢opmMa  aHTUTEN C  HU3KOM
adDUHHOCTbBIO, aKTUBaALMSA KOMIMJIEMEHTA

IgA AuMepbl y4yacTBYHOT B MNOALEPXaHUU
6anaHca MWKPOOMUOTHI, obecrne4ynBaroT
3aLlUTY CIIM3UCTbIX

IgE  MOHOMepbl cBA3biBaOTCA € FC
peLenTopaMn TYYHbIX KJI€TOK, 6a30(]unos,
NPV KOHTaKTe C aHTUreHOM 3acTaBJfiIAOT MUX
AerpaHynumpoBaTtbCs

N3oTnnbl aHTUTEN MOIryT MeHATbCA B XOoAe
nepekn4vyeHna n3oTunoe



antigen-binding sites

O
light chain

A

hinge

| region
heavy
chain

lgG1

lgG2

1963

NU3otun igG

lgG4

waving the

Fab arms
% AT A E
Vave rotate

&

rotation of the
Fab arm

wav \bend

¥

wagging the Fc tail

bending of the
Fab elbow



Original antigenic sin

epitope CD
specificity A > > >

viral strain

maternal E
without RhD

memory B cell

< Z
Secondary immune response,
abundant, high-affinity IgG
transcytosed to fetal

Primary immune response to RhD
is inhibited by the presence of

Primary immune response,
IgM plus low amounts of

O M m O O W >

low-affinity IgG AR RhD-specific 1gG
J 5 < S < =z H
Minor destruction of fetal M:ﬁ;ﬁf;:?:ﬁgg:éﬁ;al Fetal erythrocytes are Disease: 14 1 4 8 14
erythrocytes by anti-RhD IgG anti-RhD Ig6 not destroyed days in bed Primary ¢ Memory response ) Primary
o = 2 C J G response response

Healthy newborn baby Anemic newborn babies Healthy newborn babies




AKTuBauusa B knetok

Memory Cell

MnasmMmouuTbl aKTVBHO
CEKPETUPYHOT aHTUTENA

AKTUBaLMS TpebyeT:
1. CwurHan BCR O
pacnosHaBaHWM aHTUreHa
2. Tg,unn PAMPs

AKTMBaLMS NPOUCXOANT B
OCHOBHOM BO BTOPUYHbIX
IMMOONAHbIX OpraHax



AKTuBauusa B knetok

antigen on /@i B cell receptor .
bacterium 2
B cell 3 .

PacnosHaBaHWe anuTona

[MornoweHne n NpenpoLecCUHr aHTureHa
[NpeseHTaumMsa aHTUreHa aKTUBUPOBAHHOM
CD4 T knetke (MOXeT 6bITb APYrov anNUTOM)

Specific T cells are activated by antigens that
may reside within the viral particle

B cell that recognizes a surface epitope of a virus
can process and present other antigen epitopes

\\

activated B cell undergoing

helper T cell
clonal selection \

cytokines

virus epitope

epitope-specific non-specific
CD4 T cell CD4 T cell

Ce dendritic cell
T cell receptor
1 )
< &
clonal expansion due recognize a linked epitope
o cell proliferation |
N X
N
BCR
A
‘ A=
memory B cells plasmacells /




TFH CD4 kneTku

O6ecneuymBaroT 2 curHana BbXKMBaHUA
n nponndepauymn B knetok:

1. CD40-L:CD40 KOHTaKT

2. IL21

TakXe CeKpeTupyeT Apyrve LUTOKWUHbI,
onpejensirowme  U30TUMN  aHTUTEN,
KoTopble 6yayT npousBoaAuTbCcs B

Helper T cells: CD40L, cytokines

r;—
— l l Cytokines produced
Isotype EN2 14 inmucosal tissues, KJ1eTkamMmum
switching e.g. TGF-B, BAFF,

others

ey 0*7 ‘S B

1gG subclasses
[ IgM I (IgG1, IgG3) IgE,lgG4 I IgA ]

‘/‘Principalﬂ\ Complement | Fc receptor- | Immunity [Mucosal )

effector | activation dependent against immunity
‘ functions phagocyte helminths (transport of
responses; IgA through
complement Mast cell epithelia)
degranulation

neonatal immunity
(placental transfer)

(immediate

|
activation;
L hypersensitivity) | )




Kak aHTureH nonagaet B numdaTuyeckumn ysen
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B KNeTo4YHbI UMMYHHbIU OTBET, YacTb 1

Secondary lymphoid organ B cell follicle

Secondary
lymphoid organ
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centre-dependent A
humoral memory sl
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centre T cell-B cell zone
; Q BCR
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memory
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mediated = humoral memory Long-lived B cell
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= et ated Short-lived J l
D A activation plasma cell [ 1
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; Extrafollicular foci of ) Y r
Dendritic .
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IOvuHaMmuka aHtuten npu COVID-19

W :/llr(al 's" tr:rotem COVID-19 RESEARCH'
12 1mmun£ceyll SerOIOgy Test éME&:.(.«A
4 Sample pad Conjugate pad Absorption pad
N7
i ) /EZ 2= Jw Yo Yo -

Early |Middle| Late

time IgM
IgM  IgG o

$ Y * Legend ‘ j}?‘ Control
@ ¥ by ‘ﬁ” T

cowToal soal WG o cont (Positive)(Positive) (Positive)(Negative)( Inconclusive )

eeeeeeeeeeee




B KNeToYHbI UMMYHHbIN OTBET, YacTb

Secondary lymphoid organ

Primary response
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B cel
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BTopuuyHbIN B K1eTOYHbIN OTBET

_a Naive phase b Primary response
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