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MTTK (%) 65-75 1-10 / 510
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Ko3za 5 - 20%
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TpaHcopopmauma B ATTK

Nature Reviews | Immunology
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PeHoTUN YO T -NumpouumTtos
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PYHKLMOHANbHAA Knaccugpukaums
3(PPEKTOPHLIX YO T -NUMepoumTos

TTokosawumecs
YO T -kneTku
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CD27+CD45RA" - ueHTparnbHbIe YO T-KNeTkn namaTtu

CD27-CD45RA* - TepMUHANbHO AU PepeHUUpOoBaHHbIE YO T-NMTUMMPOUUTLI
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AHTUreHbI, pacnosHasaemouie YO T -NUM@POoLUTAMU

MHC-like Non-MHC-like
T10/T22 HSV glycoprotein |

MHC class Il I-EX QhosphoanﬁgeD

EPCR F1-ATPase

MICA tRNA synthetase

CD1 molecules Phycoerythrin
Key: Mouse Human Both
TRENDS in Immunology
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PocpoaHTUreHsr, pacnosHasaembre yd T -nuUmpoumnTamu

Phosphoantigens EC50 Molecule Type
4 ™
PP /U\/\'O G O Natural
' 50-500uM PO P OH| | (Vertebrate and
sopentenyl pyrophosphate ! f : ;
. OH OH ) microorganism)
DMAPP ( O ) b Natural
Disilivialyl pyropticephets 0,23uM P-~0~P-0H (V.ertebrate.and
OH OH microorganism)
\ y,
~ ™
HDMAPP / HMBPP < Q @
(2E)-1-hydroxy-2-methyl-but-2-enyl 39-70pM [O-P=-0~P~0H Natural
4-diphosphate / (E)-4-hydroxy-3- OH OH O (Microorganism)
methyl-2-butenyl pyrophosphate \. J
HDMAPP
C-HDMAPP H\/\’ o 0
(2E)-1-hydroxy-2-methylpent-2-enyl- . W .
Sukontiosulionate 91pM P-0-P-OH Synthetic
Picostim OH L OH OH
BrHPP R 4
Bromohydrin of isopentenyl 20-50nM C,,) C,,) Synthetic
pyrophosphate HO O—ﬁ’—O-F?—OH
Phosphostim . OH OH
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Pusmonoruyeckas ponb LUUTOKUHOB, CeKpeTUpyembIxX
AKTUBUPOBAHHLIMU YO T -NIUMEPOLIUTAMU

£

1)

Particular Antimicrobial
peptides
<GF s thelicid in/
Al CTGF a7

Inhibition of tumor
growth, reduced
survival of autologous
tumor cells

Control CD8* T cell
expansion, regulate
TNF-a secretion

Regulate the expansion
and recruitment of
neutrophils and
monocytes to initiate
the inflammatory
response

Control of epithelial
integrity, fibrinogenesis
and wound repair

Local epithelial
defense

WuY. etal, 2014




buonoruyeckue pyHkuum yd T -numgpoumuTtos
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YO T -numepoumTsr U
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B akcnepumeHTax in vitro v in vivo pokasaHo

yyactue yo T -SIUMPOLUTOB B ISTUMUHALIUM:

« baktepuu Mycobacterium tuberculosis,
Mycobacterium leprae, Mycoplasma penetrans,
Yersenia enterocolitica, Francisella tularensis,
Legionella micdadei, Salmonella, Brucella,
Listeria, Meningococcus

* Bupycos AHuman immunodeficiency virus, Herpes
simplex virus, Cytomegalovirus

« TIpocteviwmx FPlasmodium malariae, Plasmodium
falciparum, Toxoplasma gondii, Leishmania,
Babesia, Cryptosporidium, Schistosoma
Mansonii



T cell number and function

AuHamuka ummyHHoro otseta MHC-pecTpUKTUpOBAHHLIX

(log scale)
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$eHoTn CMV -cneumngpuueckux CD8*apT-numepouutos u

CMV -uHayuuposaHHbIX YO T -numgpouuntos

CMV-specific
aff CD8+T cells

TCRap
CD27- CD45RA+
CD28- Perforin+
CCR7- | Granzyme+
CD&IL. NKG2D+
CDI127- s
NKG2C- SR
CDI58- CD57+

CMV-induced
Vo2 e v T cells

TCRyS
CD27- \ f CD45RA+

CD28- Perforin+
CCR7- | Granzyme+
CD62L- Vo2ree NKG2D+

CD25- 18 Tcell CDI58+
NG NKP80+

CD94-

CDIé6

Couzi L. et al., 2015



FYHKLUMOHANBHAA NNACTUYMHOCTL YO T -NIMMEPOLUTOB B
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UmmyHonormuveckme mexaHmUsmsl nNpoTUBOBUPYCHOM

3aWmTeI YO T -numcoumuTtos

ZyHKUMA VBT - IMMPOLNTOB

Influenza virus

Simian immunodeficiency virus

West Nile virus
Human Cytomegalovirus

Human immunodeficiency virus

Hepatitis C virus

LIuToTOKCUYHOCTDL

TTpoaykuus p-xemokuHos, 6nokaaa

npukpenneHus supyca k CCR5
NHAayKuma co3peBaHUa AeHAPUTHBIX KMeToK
Bupyc-cneumgpuueckas ULUTOTOKCUYHOCTb

TTpoAyKLMS LMTOKUHOB U NU3UC

UHMPULIMPOBAHHBIX KNeTOK

CuHTe3 Thl-umtokuHos, He MHC-
PEeCTPUKTUPOBAHHOE YHUUTOXEHUe

renarouuTos



YO T -numepoumTsr U

OHKONAtToNnOruma



Gertner J. et al., 2007



MexaHusmeI peanusaumm NpoTUBOONYXONEBOro

UMMYHUTeTa YO T -NUM@PoLUTaMU

Pacno3HasaHue LIuTOTOKCUYHOCTDb

e ®* Tumor

P-Ags®o | IE @ @ Perforine

o %, Granzyme

Lafont V. et al., 2014



MexaHusmeI peanusaumm NpoTUBOONYXONEBOro

UMMYHUTETA YO T -nNum@poumnTamm

e
-G \(_’0 Ao\‘

\\7 > «! "
| IL-12 A :
7 Naive
N aive
4 CDAT, a . \
fMHCI f Anti-tumor
y’ ___» CDST Tcell response

Lafont V. et al., 2014



MexaHusmeI peanusaumm NpoTUBOONYXONEBOro

UMMYHUTeTa YO T -NUM@PoLUTaMU

CDld l“"'\. ; ‘) \
f Anti-tumor

Presentation

.%‘/f
/ T cell response
MHc |, MHc ),

CD40, cpg 3

Lafont V. et al., 2014



MexaHusmeI peanusaumm NpoTUBOONYXONEBOro

UMMYHUTETA YO T -nNum@poumnTamm

—~ o \.J
= f Anti-tumor
Presentation / T cell response
MHc |, MHC I,
" /' Cytotoxic activity

CD137-CD137L

Lafont V. et al., 2014



MexaHusmeI peanusaumm NpoTUBOONYXONEBOro

UMMYHUTETA YO T -nNum@poumnTamm

co1d

f Anti-tumor

Presentation

MHc |, MHC I,

CD4o, cpgs

T cell response

- f Cytotoxic activity
IL-4, IL-10, CXCL13,
CD40-CD40L ?
: ( | Yy f Humoral
anti-tumor response

Lafont V. et al., 2014

CD137-CD137L




EyHKUMOHANbHAA nonapusauma yd T -NUM@POLUTOB NpU OHKONATOSOrUMU




PyHKUMOHANBbHASA NNACTUYHOCTL YO T -NuM@poumuTos

npu oHkonartosnoruu

IL-10, TGF-3 * 8
—
Others?

) sl s Naive i-
- x ” C;|4 e/ e \ Anti-tumor
T Achvation 4T T cell response

Lafont V. et al., 2014



PyHKUMOHANBbHASA NNACTUYHOCTL YO T -NuM@poumuTos

npu oHkonartosnoruu

- Immunosuppression

Lafont V. et al., 2014




PyHKUMOHANBbHASA NNACTUYHOCTL YO T -NuM@poumuTos

npu oHkonartosnoruu

> \4 Cytotoxic activity
~ y ! . \d Anti-tumor
’ T cell response

Lafont V. et al., 2014



YO T -numepoumTsr U

AQyTOUMMYHHAA Natonorus



Ponb ydT-numpouuTtos B ayTOUMMYHHLIX 3a6onesaHuax KulieyHuka

mmyHoperynauus
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Ponb ydT-numM@pouuTos B ayTOMMMYHHBLIX BOCNANUTENbHLIX 3a60n1eBaHUAX KULeYHUKA
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Ponb ydT-numepouuTtos npu pesmatouaHoOMm apTpute

Synovial
membrane  Synovium

Cartilage

Joint capsule

\

Cartilage loss

MMP's,
Cathepsin ¥ T cell
Bone erosion \ |'I
L TNF-c, IFN-y, ‘(
IL-&, IL-1-f

" IL-17

e
\@

Thi7 cells

Bone

CCRE : Meutrophils » Macrophage - Synovial
fibroblast

. Osteoblast *&# Osteoclast o Osteoclast
precursar



Ponb ydT-numpouutos npu pacceaHHOM CKrepose

| cps 0MHCII Tcum T CD31 TDK#GL I CD80/86
| MOG ITn::Fn,ra WLFa1  ICAM- T-:Jxam ICDEB

» |FN=y, TNF-o, IL-12
Thi EEII Microglial
R b 'GE'||
i Inflammation

MOG,, ..  CFA
(MTB)+PTx
and myelin
damage
Activation

. GEH T cell

Arg1, ActmnA,
|HDE TNF-o, IL-10, TGF-g
IL-1, IL-6
Blood brain barrier IL-17, IL-21, |L-22
endothelial cells /
Peripheral .
Lymph Node Th17 cell Brain Tissue



YO T -numcpoumTsr

NpU paccesaHHOM Cknepose
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YO T -num@ouuTtsl nepepacnpenenstotca BO BTOPUYHbBIE
NUM@POUAHLIE OpraHbI

PBMC LNMC Thymocytes Splenocytes IEL
= v6T- cells v6T-cells v6T- cells y6T-cells voT-cells
: 0.81% 2.19% 0.56% 2.10% 37.01%
o
B
=
(=}
o
*x Xk t *x t
= v6T-cells voT-cells voT-cells v T-cells voT-cells
= 0.42% 3.91% 0.70% 1.81% 42.10%
[5d]
<
S|

vaTCR




YO T -numpoumTer U nepsuUYHbIE

UMMYHOAEe(PULIUTLL
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% yoTCR* T cells

Relative TCR expression m

yo T -numpouutos 8 amarHoctuke TTN[

100, % T cells expressing yoTCR
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yo T -numpouutos 8 auarHoctuke TTUL

c {lnfant with immunodeﬁciency]
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Garcillan B. et al., 2015



Functional YOTCR repertoire
diversity oo, diversity

Challenges to
clinical success
of yoT cells

Diverse activation
requirements



YOT -NUM@POLUTLEL KaK NepcneKkTUBHAsS MulleHb AnS

UMMYyHOTepanuu
ex vivo in vivo
activation activation
(cell transfer therapy) |

ydTCR ligand or

aminobisphosphonate
/ k2

(

¥8 TCR ligand or

i % amino-
3 bisphosphonate
bisphosphonate / e
+ IL-2

HMG-CoA

mevalonate
\7

IPP amino-
Vv bisphosphonate

Cholesterol

. © @

o Vy9Ve2 T cell  activated monocyte other lymphocytes
Kakimi K. et al., 2014 VyaV52 T cell (aB T cell, NK cell, NKT cell)



TTpuHUMN akTUBALUK
YO T -numeouuTos

ex vivo

*  KynbTusmuposaHue yd T-numeoumnTos
B TeyeHue 14 gHeu c UJ-2,
(POCPOAHTUTEHAMU WU
aMmuHobucpocgpoHaTamm

*  WHpysmsa 1x10° yd T-numepoumnTos

Kakimi K. et al., 2014
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TTpoueHTHOe coOTHOLWeEeHUE KITMHUYECKUX UCTBITaHUU YO T-NTMMEPOLUTOB
B ummyHoTepanuu (Clinical Trials.gov)

PervoH Konuuectso KNuHUYECKUx
UCNLITAHUA

Bo scem mupe 96 . " .
Agpuka 2
A3ua 3
Eepona 24
CesepHas 59

AmepuKa



CTTACNBO 3A BHNIMAHUE



