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VHHbIU OTBET

CNO3HABAHUS NOBPENHCOECHHBLX

JIemoK (haKkmopamu 8p0AHCOEHHO2O
20 UMMYHUmMema ¢ yeivlo
IMUHAUUY UX U3 OP2AHUSMA

I UMMYHHO20

8POIHCOCHHDBLI

puUoOpemennblil (a0anmueHbvlil) -
OUHbBLU U 2YMOPAIbH LU



B OTNINYUNA BPOXOEHHOIo U
DUOOPETEHHOro MMMYHUTETA

Bpoorcoennwiii
UMMYHUMEm

CnenuduyeH 110
OTHOIICHUIO K MAaTOICHY

HeoOxomumer AITK u
IPOICCCHUHT aHTUTCHA

T-, B-mumdonuTsl

OTCyTCTBHE KJIETOK MaMsITU

OO0pa3zoBaHuE KIETOK
aMSTH




Tun oteeta

Knetku-
YYaCTHUKM OTBETA

O heKTopHbIe
MeXaH13Mbl

MaToreust,
NPOTUB KOTOPbIX
HanpassieH oTBeT

IBHOI'O MMMYHHOTI'O OTBETa

s
Lutotokcuueckmii || BocnanutenbHbiii |
cD8* CD4*Th1, M®
Mm
Tl Bgcnaneaue.
. arounTos |
0MNoCPEaOBaHHbIN
LUTONUS amawpﬁgaﬁublw |

Nokanuaytotcs
B LUuTO30N€E

Nokanuaytotes
B rpaHynax




WHgykTuBHasa asa

Peanvsaums
MMMyHHOW 3aluTbl |
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IbeNMEeHHas AMHaMuKa pa3BuUTUA
HANTUBHOro MMMYHUTETA

.MMMYHOHOTW-IGCKHH NnamaTb

TpoTeKTUBHbIN MMMyHUTET |




Ka MMMYHHOIO OTBeTa

AHTUIeHA — TepepadbOTKa U MPEICTABICHUE
HocTh AIIK B BEICOKOMMMYHHOM (popme, B
i MHC II knacca.

OBOXIAETCSI SKCITPECCUEN MOJIEKYJT a/IT€3UU U

$DKCIIPECCHS AHTUTE IIITM JIK B KOMILJIEKCE
yiiort MHC II knacca.

cekpenust JI-1, DHO-a, NJI-6

YTH UMMYHHOI'O OTBETa
Tx1 — cexpenus NJI-12, oopazoBanue kiona LITJI

AxktuBanus Tx2 — cexpenusa 1NJI-4, NJI-5, NJI-13 - nponudepanus,
CO3pEBaHNE KJIIOHA B-TMM@(OINUTOB, CHHTE3 AHTUTEIL.

4 ct. DopMupoBaHNE UMMYHOJIOTHYECKOU MAMATH
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S MMMYHHOIO oTBeTa B
OCTHW OT J1IOKaJIn3aumnum natoreHa

Jlokanusauusa natoreHa

BHeknertouHas

BHyTpukneTo4Has

B rpaHynax B LUTO30r1e

l‘ymopaanbm KneTouHbli-BOCHanuTenbHbIV
(Th2-kneTku, (Th1-kneTkn, UMTOKWHDI, ; (L
B-knetku, aHTutena) mMakpodparu) L T-numcboumbl)
e s
3awmra OT NaToreHos:
BaKkTepuii, BUpYCOB, mukobakTepuit, Tpunadocom, | ’Bnpyvcvoé 'pM‘KKémeﬁ’
npocTeniunx, rpubos, nenManui, NucTepun, . ;xnaMmm’ npocﬁ‘éﬁwux nTao.
refbMUHTOB nernoHenn, AepcuHum 1 T.40. -
e




UFEHNPEe3eHTVPYIOLLME KIEeTKN B
MMMYHHOM OTBeTe

AKTUBUPOBAHHbBIN

makpodbar B"””Mq’ou"” =

HC MHC
knacca il knaccal «knacca ll

‘ T PeLienTop3aBncnmblii
3axear aHTUreHa i darounTos - IMHOLMTO3

Skcnpeccusi MHC-II | it WHayumnposaHHas ~ CnoHTaHHas

Coto coee) | TaH Mnayusposankas | Vikmyuuposanas

AxtBaumsa T-KNeTok | idE IPE : AP DEKTOPHbBIX ~ OdbhekTopHbIX
\ . 1 KNETOK NamMsiTu 1 KNeToK namsty




OLUECCUHI dHTUTEeHa

(cbepmeHTaTuBHaﬂ nepepab

i€ (IIPOLIECCHHT)
A — DKCIIPECCHS DATUPOBAHHBIX
I" na L{IIM AIIK B

1 11 xnacca

OMIIJICKCC C

— npencrasnenue Al (Txo)



apTHepsbl — B-1umdg.,

N napasumoe U 6HEKJIEMO4YHblX namoeeﬂoe)

emble UK — HJI-17, HJI-22, HJI-21
IapPTHEPbI- Hellmpoguvl

(4 0N BHEKIEMOYHBIX NAMO2EHOB)

ey -
* mpoayuupyemsblie LIK — TP®D-f, HJ/I-10
3awuma om aymoazpeccuu)




BHYTpUKeTo4HbIe
naTtoreHbl

s i

F"

v ) : IL456911132125
BHekneTto4Hbie 3 GM-CSF

naTtoreHbl




IL-17A, IL-17F

AN

v

lNpuBneydyeHmne u akTuBaLus
HenTpodurnos (IL-22, G-CSF).
3aiumTta u penapavms .
anutenusa (IL-22).
Crtumynsauus BolpaboTKu
aHTUMUKPOOHbIX MenTua4oB
(IL-22)

:MHﬂyKuMﬂ ayToummyHHblx
npoueccos (IL-17A).
INoppaep>xkaHue XpoHUYeCcKoro

BocnasneHus (IL-17A).

- INpuBnedeHune n akTusauus
Heutpodwunos (G-CSF).

Mnepctumynsuusa anMgepMoLMToB
(IL-22)

ipensaT

~ Croco6eTByIoT pasauTuio 6por




N ga— V‘HV“"'-'-H,,:_b rwu““-”




| S S

TM!'I OThcT

KneTtku-
Yy4YacTHWKU OTBeTa

AP PEeKTOpHbIe
MexXaHn3Mbil

[aToreHsl,
NPOTUB KOTOPbIX
HanpasreH oTBeT

LiutoTtokcuuecknin

IETOYHOro MMMYHHOIO OTBeTa

| Bocnanutenstbin |

CcD8*

CD4*Th1, M®

CTL-
onocpenoBaHHbI
unTonua

BocnaneHwue.
daroLmTos

aKTUBUPOBaHHbLIMU |

Mo

INokanusyiorcs
B UMTO30N€E

Jlokanuayiotcs
B rpaHynax




JIK anturena CD8" T-
BALMA)

3aBHCHMAs mudepanusa CD8™ T-

epeHIHPOBKa CDS8" T-kaerox B IITJI

N3 KJETOK-MHIIeHei



|. Mpesentaums Il Mponudbepaums . OudepeHumposka  IV. Uutonus
aHTUreHa KIETOK KNOHa LIMTOTOKCUYECKMX KINETOK-MULLIEHel

T-numcoumTos (LITST)




erNbHbIN TUN KNeTO4YHOoro
UMMYHHOIo OoTBeTa

s JIK anturena CD4" T-
OJSIIIAS X K AKTHBAIlUH

azsutue CD

pe3eHTanus anTurena M®O panee
mpoBaBiiuMcs T-xeanmepam 1 Tuna, nx
Hasl AKTHMBAIMA M NPOAYKIUA U TOKUHOB

TUBAIMA HUTOTOKCHYECKON aKTUBHOCTH
MaKpo@paros



darounTMpoBaHHbIN PacLuenneHHsi
naToreH natoreH

|. Mpesentaums II. Pazsutne |l AKTMBaLMA IV. AKTuBauus

aHTurera CD4*  Thi-knetok  makpocharos CD4*  charoumTosa, BbigeneHie
T-KneTkamm u ux T-kneTkamu LITOKMHOB
aKTuBaums







IMYHHbLIN OTBET, ornocpenoBaHHbLIN B2-

numdouutamm

‘ AHTUrEH ‘
|. Ctumynsums B-knetkv aHTUreHom '
C y4actuem T-xennepos
ll. AkTuBauusa n nponudepaums |
B-kreTok. QkcnaHcus knoHa.

HI. QudbdeperHumposka B-knetok
B Nnnasmartuyeckue KneTtku

9
L)
NTOKUHbI

IV. Cekpeuus aHTuTen

Y Y Y AHTUTENa



SHbIN MMMYHHbIU OTBET

IBHBIX B-knetok (cBs3piBanue Al ¢

nienue Al mpomeecuHr, SKCrpeccus MenTuaa ¢
II kimacca Ha moBepxHocTu B-nmumdonura

) ABAHNC ICTITHA C CII Tho
us Tho NJI-4, NJI-5, NJI-13

ne CD40L (Tho) u CD40 (B-mumd.)

vonudeparus, nuddepenuupoBka B-nmum@. B
[J1a3MaTHYECKHUE KIETKH, CHHTE3 aHTUTE

* DOPMHUPOBAHUE KICTOK-ITAMATU




Specific memory is the hallmark

of the adaptive immune response
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T-He3asucuMble aHTUreHbl
Tuna il |

T-ne3aBucumpbie Al I Tuna - B-kinetounsie Mutorens (JIIIC,
MO CaXapUIbI)

T-nezaBucumsbie Al 11 Tuma — MOJIEKYJIBI C MOBTOPSOIITAMHUCS
SMMUTOIIAMHU, CIIOCOOHBIMHU K MHOTOTOYEYHOMY CBSI3BIBAHHUIO C
MMOBEPXHOCTHIO B KileTKH



| UMMYHHbIN OTBEeT Ha T-
|€3aBUCUMbIN aHTUreH

1€ AHTUIeHbl — 3To0 B—KieTouHbIE
axapuabl OaKTepHaIbHbIX
Or'0 HOBTOPSIOIIUXCS



MMMMYHHbIA OTBET, onocpeayemMbin

Bl-numdouutamu

Mpu noctynnexnm 6aktepuit
lgM-anTuTena dukeupytores
Ha WX NOBEPXHOCTY, YTO
obrieryaet Ux ANUMUHaLKIO:

| nyTem komnnemeHT-3aBucumoro |
LMTONM3a |

IL, Komnnemenr,
@ , ropa

B1-kneTku cnoHTaHHo cekpeTupytot |
lgM-anTuTena, B TOM Yucne
K 6akTepuanbHbIM aHTUreHam

aHTuTena \

n



DOJ1b N perynauuns
YVHHOIro orBerta

[VHHOI'O OTBETA:

\. >copHbi€ IMTOKUHBI (1JI-10, TOP-3)
ATOPHBIE T-KIIETKH



(npupoomnwvie) — CnHOHmMaHHO
ce (CD25+CD8+Foxp3+)

anmuzennou cmumynauuu (Th3 u Tri-knemxu)
KOHmMPO/i1b UMMYHHO20 omeema,
moaepanmHocmu u nooaeénenue u3oblmouHbIX UMMYHHbBLX

npoueccoe.



~ PerynsatopHble
__ T-Knetku
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IMMyHHas cuctema.
YucrneHHocTb u
VHKLMOHaNbHas

aKTUBHOCTb KNETOK

[penmyLLie- [TpenmyLLe-
CTBEHHO CTBEHHO
HrUGMpYIo- CTUMYTIUPY/O-
Liee lencTBME LLee [eiCTBMe




