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3HayeHne NMMYHOTEpPaNuUKN paka B NPOLLIOM
BbI3bIBa/10 BOMPOCHI, MOKAa OHO He CTano
MOLLHOW CTpaTermemn ne4yeHus B nocaegHue

__ roabl 1 paxke 66110 BbIOPAHO B KayecTse
«npopbisa Hayku B 2013 roay».

' Kak npaBuio, Mbl Bblaensiem TP OCHOBHbIE
CTpaTernm KNeToOYHOM MMMyHOTEpPanuu:

' Breakthrough of the Year -MauneHT moxKeT ObITb aKTUBHO
Cancer ' MMMYHU3NPOBAH MPOTUB OMNYXO/H.
' “Immunotherapy

T cells on the attack
-Ero mo»XHo neunTb C nomouwbro T-KI'IeTOK,

KOTOPbIMM YNPaBAAKOT eX Vivo, obecneymBasa nx
dYHKLUMOHAaIbHOE B3aUMOAENCTBUE C
OMyX0/IeEBbIMU KNETKaMMU.

-AnAa nevyeHnA TaKkKe MOXKHO MCNO/1b30BaTb
areHToB, KOTOPble 3aMyCKaloT paHee
CyLLecTBOBaBLUME MMMYHHbIE OTBETbI B
npeaenax onyxosieBon HUWK, 6aoKkmnpys
NHIMBUpPYIOLWME MMMYHHbIN OTBET
KOHTPO/IbHbIE TOUKMW.

3TO - 0CObObIN TUN KNETOYHOM TEPANUW.



HUctopusa UmmyHoTEepanuu

Yunesm b. Koan (1862 - 1936)

Figure 1. William B. Coley (1862-1936) from Trans Am Surg As-
soc 54(1936):415. Courtesy of the Welch Library of the History
of Medicine.

Tokcun Komu: Streptococcus pyogenes und Serratia marcescens
[TnoreHHblE CTPENTOKOKKU U CEpaLvs MaPLECIEHC
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SpAunX BblABUraeT runoTesy, YT0 UMMYHHaA cCUCTeMa 3allLmLLaeT OT pa3BUTUA paka 1909 r.
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NK-KJI€TKH arakyroT JIECHKEMHUYECKHUM 01acT
(K562 Dpurponerikemus)

Eyeofscience, Reutlingen
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IIpotuBoomnyxoneBoe aericreue NK-kieTok
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Kak NK KJ1eTKH pacno3HaroT
OITYXOJICBBIC KIICTKH?

| urmoresa pacro3HaBaHUA «IIOTEPU
CBOETO»

Kak pacrno3HaTh HHOCTpaHHYIO TTOBOAHYIO JOIKY
K.Kérre, UMmmyHnonoruueckue 003opsr 1997; 155: 5-9.

How to recognize a foreign submarine
K.Kirre, Immunological Reviews 1997; 155:5-9



Kak pacno3HaTe HHOCTpaHHYIO TTOJABOAHYIO JIOAKY
K.Karre, Immunological Reviews 1997; 155: 5-9

HOI[BOI[H&H JIOAKA BOIM3U CTOKrojibMa

L] T TR

TaliHa MOABOIHOMU JIOJKU «XOJOJHOW BOUHBI.

1982 rox. IlIBerug. Tak Ha3zbIBaeMas «I10IBOIHAS JIOAKA» B
BOJIaX apXuIIejara.

3anmch, clieIaHHasl BO BpeMs HOABOJHOTO HAOIIOACHUS
IIBEICKUMH BOCHHBIMU 12 okTs10ps 1982 roma, ycunuia
IIOJIO3PEHHUS O TOM, YTO COBETCKHE BOMCKA BTOPIVIMCH B
IIIBEJICKNE BOMBI.



Kakas n3 cucteMm HaOMIOOEHUS 3a TTOJIBOTHBIMUA
JOJIKAMHU JIyYIIe?

e MecTHbIE pBIOAKH

MOJIYyYaroT TOJICTYIO KHUTY C
ThICSTYaMU CTPAHUII U
(oTorpadgusiMu Bcex
MOABOAHBIX JIOJOK MHpA.

Korna Be1 BuauTe
ITOJIBOAHYIO JIOAKY, KOTOpas
HAXOIUTCS B KHUTE:

[1o3BOHUTE B MOPCKYIO OXpaHy
1pyoHo, omuumaenm MHo20

6DEMEHU

MecTHbI€ phIOaKH MOJYYarOT
OJIHY CTPaHMILy C
(doTorpadusiMu Tpex
IIBEICKUX MTOABOHBIX JIOHOK.

Korna BeI BUAMTE YTO-TO
CTpaHHOE B BOJAE, U OHO
BBIIJISIIAT KaK OAUH U3 TPEX
OOBEKTOB:

He 3BoOHUTE B MOPCKYIO
OXpaHy

bvicmpo u 3¢ghgpexkmusro




NK u runoresza K.Kéarre «pacrio3HaBaHusi CBOETro»

Oxcnpeccuss MHC 1 moa 3ammtel mpotuB NK-KIETOUHO-0IIOCPENOBAHHOTO JIU3UCA:
NK-kJIeTKH BCerja NpoBEPSIIOT TKAHU ¢ HOpMaabHOM dkcnpeccuert MHC 1.
[TockombKy MONEKYIBI | K1acca 3KCIpeCCUPYIOTCA BCEMH TKAHSIMM, ITOTOKCHYHAS
akTUBHOCTh NK-KJI€TOK 0OBIYHO HHTUOUPYETCS.

NK-xnemxu akmusupyromcs, K020a OHU HAX005M KAeMKU ¢ NOHUNCEHHOU pe2ysayuell
unu mymuposaswumu MHC I, u ausupyrom xiemku-mumienu.

Ota ¢pynkuuss NK-KJI€TOK Ba)KHa, IOTOMY UTO OMPEICICHHbIE BUPYCHI CIIOCOOHBI
cHkarh peryimsinuio MHC [ B MHQUIIMPOBAaHHBIX UMU KJIETKAX, 3aluIlasi ce0st OT

OoOHapYy>KEHHUSI IMTOTOKCUYHBIMU T-KJIE€TKaMHU.

HexkoTtopsle onmyxonu Takxke crnocoOHsl ymenbliatb MHC [-akcnipeccuto, ux
pacro3HaBaHUE U JIM3UC — OCHOBA «ECTECTBEHHOI'O yOMIICTBaY.

MHC: OcHOBHOM KOMILJIEKC rucTocoBMecTuMocTd = HLA-aHTUTEeHBI



Pacmio3sHaBanue cBoero

NK-kieTka
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Penentopsr NK-kineTok

Activatory Receptors Inhibitory Receptors
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KIR20S12  (FcR KIR 2DL1

(HLA-C, group 2/1) (HLA-C, group 2)
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(unknown) (HLA-C, group 1)
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(unknown)
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(HLA-E)
LFA-1
(ICAM-1)
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Handgretinger, R. et al., Micmonb3oBaHre HATypalbHBIX KICTOK-KHJUICPOB JIJIS JICUCHUS JICHKEMUH.

BLOQOD 2016; 127: 3341.
Handgretinger, R. et al., Exploitation of natural killer cells for the treatment of leukemia. BLOOD 2016; 127: 3341.



Kaxk pacCiioO3HaTb HHOCTPAHHYIO IIOABOAHYIO JIOIAKY
K.Kaérre, Immunological Reviews 1997; 155: 5-9

I103BOHHUTE B MOPCKOMU JICIAPTAMEHT
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NK-KkJIeTKH UMEIOT MHTMOUPYIOIIKE PEelienTOPhI, KOTOphIe paciio3HatoT anturensl HLA knacca |
He 3BoHHTE B MOpCKOM enTapTaMeHT

@ oo

HCT JIU3HUCAa

No lysis

class |

Inhibitory moleculo
recaptor

Activating Activating
recaptor ligand
AKTUBUPYIOIIHE PENENITOPEI AKTUBUPYIOIINE JIUTAHIBI




NK-kieroyHasi onocpenoBaHHasi peryssius THOEIH Oy XOIH KS 6 2

a Healthy cells No lysis b Missing self Lysis

oo Lytic

o % o granules

Activating Stimulatory
receptor ligand

¢ Induced self-ligands

d ADCC

Lysis

Stressed or

damaged cell

Tumour
antigens

a - 3710poBas KJIeTKa, HET JIM3Kca, NHrHONPYIONIHEe PEIeNTOPhl, aKTUBUPYIOIIUE PELENTOPbI, CTUMYJISITOPHBIC JINTaH/IbI;
b - OTCYTCBYIOT JIHM3MpPYIOIIE I'PAHYIBL, JIU3KC; C - CAMOMHIYLIMPOBAHUE JIUI'AHA0B CTPECC WM ITOBPEXKACHHUE KIICTKH, JIU3HC;
d — ADCC onyxoneBast KJIETKa, OITyXOJICBBII areHT, aHTHTEIIO.

Mopsan M.I., JTanwe JI.JI. NK-kIeTk# U pak: MOJKETE JIM Bbl HAYYHTh KJIETKH BPOXKJICHHOTO IMMYHHTETa HOBBIM NpuBbiukam? Nature Reviews Cancer
2016; 16: 7-19 .
Morvan MG., Lanier LL. NK cells and cancer: can you teach innate cells new tricks? Nature Reviews Cancer 2016; 16: 7-19
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Lang, P., Handgretinger R ¢ coaBr .:

XumepnHoe antuteno CD19 onocpenyeT MUTOTOKCHYECKY0 aKTUBHOCTh MTPOTHB JieiikeMuueckux 0mactoB. biactel ¢
3¢ (HEKTOPHBIME KJIETKAMU y JIETEH C UCTOIEHHBIMHU
amtorpanciiantaramu T-knetok. BLOOD 15: 3982, 2004.

Lang , P, Handgretinger R et al.:
Chimeric CD19 antibody mediates cytotoxic activity against leukemic
Blasts with effector cells from pediatric patients who received T-cell depleted allografts. Blood 15: 3982, 2004.



AnnopeaktuBHble NK-KJIETKM B KOHTEKCTE aJNIOTEHHOU
TPAHCIUIAHTAIIMNA CTBOJIOBBIX KJIETOK (JICMKEMUU )

HeannopeakTuBHbIE
JIuuensupoBannblie qoHopckue NK-kietku Jlelikemudeckue O1acThl MallMeHTa
licensed donor patients’ leukemic
NK cells blasts

Activating Activating
Receptors higands

AJIITOpEaKTUBHBIE

Handgretinger, R. et al., Exploitation of natural killer cells for the treatment of leukemia.
BLOOD 2016; 127: 3341.



Baxxnas pons anmnopeaktTuBHOCTH NK y B3pocibix namueHToB ¢ AML
MIOCJIE TAIUIOUACHTUYHOM TPAHCIUIAHTALUN
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Ruggeri et al., BLOOD 2007; 110: 433-440.



Puck peunausa y nanmentoB co BCEX (n = 19) nocne ranioneHTUYHON TpaHCIUTAHTALUK CTBOJIOBBIX KieTok CD34 + ot NK-
annopeakTuBHoro uin NK-HeannopeakTuBHOro JoHOpa
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Leung, W,, ....... Handgretinger R. Journal of Immunology 172, 644-650, 2004



AnontuBHbIM TpaHcdep NK-kieTok
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A — tpancdep ayronornunbix NK-xiretox — nanment; NK-knetky; in vitro nponudepanns 1 akTHBanus; MUTAOUINE KICTKH; eppopuH, rpan3umbl; NK-kieTka;
KJIETKA OITyXOJIH; aKTHBHPYIOIIIE PEIENTOPHI; aKTHBAIIMOHHBIEC JIUTAH/IBL; JIF3HC OITyXOJIEBOI KIIETKH.

b — tpancdep ammorennsix NK-kietok — T-kierounoe ucromienne; cenekiust NK-kinerok; mponmdeparus u aktuBanns NK-KIeTok; 310poBEIil T0HOD,
nepudeprdecKas MynoBUHHAS KPOBb; Pa3BUThIC JOHOPCKHE KICTKH; MAIIMEHT; HET HeraTUBHOIo curaana, ecinu KIR-muranaer He cootBeTcTBYIOT KIR-

perenTopam.

Guillery C. et al., Targeting natural killer cells in cancer immunotherapy.
Nature Immunology 2016; 17: 1025-1036.
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Guillery C. et al., Targeting natural killer cells in cancer immunotherapy. Nature Immunology 2016; 17: 1025-1036.

Marina Corral Spence/Nature Publishing Group
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Vallera D. et al., Tpwxabl cneumduyeckmin aktmsaTtop kunnepos (TriKe) IL15 genaet ectecTBeHHbIE KNETKU-KUIepbl cneunduyHbIMm
ans CD33+MuLleHb, 0QHOBPEMEHHO CTUMYNUPYS COXpaHeHne NX 3dEKTUBHOCTN, Ppa3MHOXEHME in ViVOo U paclumpeHme yHKLNIA.
Clin Cancer Res. 2016; 22: 3440.
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Vallera D. et al., Tpmxabl cneunduyecknin aktusatop kunnepos (Trike) IL15 aenaet ectecTBEHHbIE KNETKU-KUNNEPDI

crneumdpundHbeiMmn ana CD33+muleHb, 0OQHOBPEMEHHO CTUMYNMPYS COXPaHeHne nx 3pPEKTUBHOCTU, Ppa3MHOXEHME in Vivo U
paclimpeHue PyHKUUA.



Kum I1.C. Et al., IL-15 / IL15RaSushi-Fc (IL15SA / IL-15RaSU-Fc;ALT-803) 3ameTHO ycunuBaeT cnenuduueckue cyonomymsiuun NK
u CD8 + T-KJIeTOK 1 OMOoCpeayeT UX MOIIHYIO TPOTHBOOITYX0JIeBast aKTUBHOCTh

MPOTUB KapIIMHOMBI TOJICTOM KHMIIKH Y MbItiet. Oncotarget 2016; 13: 16130

Kim PS. Et al., IL-15 superagonist /IL15RaSushi-Fc fusion complex (IL15SA/IL-15RaSU-Fc;ALT-803) markiedly enhances specific
subpopulations of NK and CD8+ T cells, and mediates Potent anti-tumor activity against murine and colon carcinomas. Oncotarget
2016; 13: 16130
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IL-15Ra
lgG1Fc
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(IL-15 Superagonist Complex)

IL15 xoMmieke CyneparoHluCcTOB



ALT-803

ClinicalTrials.gov
Try our beta test site

IMPORTANT: Listing of a study on this site does not reflect endorsement by the National Institutes of Health. Talk with a trusted healthcare
professional before volunteering for a study. Read more...

19 studies found for: ALT-803
Modify this search | How to Use Search Results

List By Topic On Map Search Details

Show Display Options Download Subscribe to RSS

Only show open studies

Rank Status Study

1 Recruiting A Phase 1 Study of the Clinical and Immunologic Effects of ALT-803 in Patients With Advanced Solid Tumors
Condition: Advanced Solid Tumors
Intervention: Biological: ALT-803

2 Recruiting  Proof of Principle Study of Pulse Dosing of IL-15 to Deplete the Reservoir in HIV Infected People
Conditions: HIV; Stable ART
Intervention: Drug: ALT-803

3 Not yet QUILT-3.033: Haplo NK With SQ ALT-803 for Adults With Relapsed or Refractory AML
recruiting Condition: Acute Myeloid Leukemia

Ha caiire ClinicalTrials.gov MokHO HaliTH MaTepHaIbl, KacaloLIMecs: M3y4eHUs] IMMyHoslorndeckoid akTuBHOCTH ALT-803 Kak Ha cTagun KIMHUYECKUX, TaK U
JIOKIIMHUYECKUX UCCIIENOBAHU.



Table 1 The most promising approaches for targeting NK cells

Therapy Development stage Advantages Drawbacks Ref. Trial
Adoptive transfer Autologous NK cells Clinical trial Safe Low efficacy 40,41 UMINOO00O0Q7527
(or FDA approved
if part of HSCT
Allogeneic NK cells Clinical trial Highly effective against some Substantial depletion of 26,43 NCT00187096
(or FDA approved malignancies if KIR-ligand T cells needed to avoid
T part of HSC1) . mismatch GVAD
NK cell lines Clinical trials Easy to expand; transfer safe Low efficacy if not modi- 35 NCT00900809;
after irradiation fied NCT02465957
CAR NK cells Clinical trials Redirect NK cell activity Difficulty to manufacture 49,50 NCT0099513;
against a specific tumor antigen large numbers of CAR NCT01974479
NK cells
Cytokines IL-2 FDA approved Repeated injections well Toxicity at high doses 55
tolerated at low doses (capillary leak syndrome);
activation of Ty cells
IL-15 Clinical trials Activates both NK cells Potential toxicities: fever, 60 NCT01385423;
and CD8* T cells without thrombocytopenia and NCT01875601
IL-15SA-IL-15R0— Clinical trial More potent NK cell activator Potential toxicities remain 62 NCT02099539
Su-Fc (ALT-803) than IL-15 to be evaluated
Anti-cancer agents — TWMIDSs ana mmatinip TDR approvea Direct anti-tamor 519)
mesylate effect combined with
immunostimulatory effects
Bortezomib and FDA approved Direct cytotoxicity toward Might have immunosup- 65
genotoxic agents tumor cells, Sensitize tumor pressive effects and inhibit
cell to NK cell killing NK cell function
GSK3 inhibitors Clinical trial Direct anti-tumor effect; Might promote Tieg cell 68 NCT01632306
enhances NK cell killing activity function NCT01287520
NCT01214603
Targeting immune- Depletion of Treg cells  Clinical trial Improves efficacy of 56 NCT01106950
suppressive pathways (IL2DT) haploidentical NK cell transfer,
Safe (short half-life of IL2DT)
Inhibitors of the TGF-B  Clinical trial and Broad effect on immune Effects of TGF-B blockade 24 NCT02304419
pathway FDA approved responses not restricted to on tumor progression not
(not for cancer)  NK cells well defined
Inhibitors of the Clinical trial Safe; broad effect on immune 138 NCT02403193
ol 2 9 N e $oiodod i ML
Agonists of NK cell Tumor-targeting mAbs  FDA approved Redirect NK cell activity Possible on-target, 80
activating receptors against a specific tumor antigen off-tumor effect
BiKEs and TriKEs Pre-clinical Re-direct NK cell activity against Possible on-target, 93
P 4 3
mAbs to CD137 Clinical trial Stimulate NK cell ADCC; also Conflicting reports on the 108 NCT02420938
stimulate T cells stimulation of human NK NCR01775631;
cells; severe liver toxicity NCT01307267;
at high doses NCT02110082
Checkpoint inhibition mAbs to KIRs Clinical trials Safe; can be used in any Low efficacy; needs 112,113 NCT02399917;
(IPH2101 (1-7F9) and patient without KIR genotyping combination NCT01592370;
lirilumab (IPH2102, NCT02252263;
BMS-986015)) NCT02599649
NCT02481297
NCT01687387
NCT01714739
NCT01750580
mAbs: to NKG2A Clinical trials Can be used in any patient 117 NCT02459301;
(monalizumab without KIR genotyping NCT02331875;
(IPH2201)) NCT02557516
NCT02643550

NCT02671435
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[Tpomudeparus — HCMV-anantupoBannbie NK-KIeTKH — OMyX0Jib — KOHBEHIITMOHAJIbHbBIE
NK-kJeTku — BUpyc-uHPUIIMPOBAHHAS KJIETKA

Fehninger TA, Cooper MA. Harnessing NK Cell Memory for Cancer Immunotherapy.
Trends in Immunology 2016; 37: 877.

Pal M., ....Handgretinger R. et al., Tumor-priming converts NK cells to memory-like NK cells.
Oncoimmunology 2017, in press.



Tpancdep amnopeakTUBHBIX
NK-kJ1eTOK maMsTd B 0ecriepecagouyro cpeay

Anti-tumor properties of cytokine-induced memory-like NK cells

Enhanced target cell recognition

Increased cytotoxic capacity (granzyme B, perforin)

**** 5

IL-12/15/18 *

Activation

* *

Increased killing of primary tumorcells

Increased IFN-yand TNF production in response to 1) tumor
targets, 2) FcyRllla ligation, 3) cytokine-receptor stimulation

NK cell
selection

Donor cell

; Enhanced function passed on to daughter cells
collection

Enhanced responses despite inhibitory receptor engagement

tl d'ay; pr‘ior Increased activating/cytokine/homing NK cell receptors: NKG2D,
o infusion Cells washed NKp30, NKp44, NKp46, TRAIL, CD25 (IL-2Ra), CD62L

for infusion
Patient

4L

Memory-like NK cells
expand, eliminate

<y

5-7 days prior 1 day after 1-3 weeks
to infusion donor collection following infusion

%Eow doses
of IL-2
Fehninger TA, Cooper MA. Harnessing NK Cell Memory for Cancer Immunotherapy.

Trends in Immunology 2016; 37: 877.
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AnonTtuBHBIN TpaHchep ammoreHHbIX NK-10/100HBIX KJIETOK MTaMSTH B OECTIEPECATOUHYIO
cpeny

Br160opka KITMHAYECKHX XapaKTePUCTHK JOCTYIHBIX IAIlCHTOB, MONYJaBIINX NIUTOKUH-UHyInpoBanHble NK-nono6nsle kineTku namsti. Bee manuents! 6bu1n kaBkasmamu. CoobmaeTcst o
HecoorBercTBur KUP-nuranga y nonopa NR kieTkok u BekTopa nanuenra. Ilamuent 012 ObU1 MOBTOPHO 3a4HCiIeH Ha Ooliee BEICOKYIO 103y kak nanueHT 019. UPN — YHuBepcaibHbIH HOMep
nanuenta; WHO — Beemupnas Opranuszanus 3n0posbst (BO3); DLT - 10301MMUTHpPYOLIAsS TOKCHYHOCTS;

M — myxckoit, F xencknii; IWG (MaTepranmonanshas Pabouast I'pyrma); TF-PD - oTka3 ot nedeHns u3-3a nporpeccuposanus 3adonesanus; CR — monnas pemuccnst; MLFS — Mopgonornueckuit
CTaTyc «cBOOOIHBIH OT JeiikeMumn»; CRi — moHas peMHUCCHs C HETIOIHBIM BOCCTAaHOBICHHUEM aHAIIM30B KpoBU; MDS — MUENOANCIIIACTUYECKUIH CHHAPOM.

Cronbusl: HOMep 2 — YpOBEHb JJ03bl, HOMep 3 — moJ1, HoMep 4 — muarHo3 BO3, Homep 5 — 4ucio IpeAplayuX KypcoB Tepaliy; HOMep - IIPOLCHT OnacToB nepex jJedeHueM; Homep 7 - KUP-nurang
HecooTBeTcTBUE; HOMEp 8 — oTBeT VIPT'; HOMep 9 — mo3onumuTHpyomas TokcHuHOCTh; Homep 10 - PTITX

Table 1. Summary of clinical characteristics of evaluable patients ganization; DLT, dose-limiting toxicity; M, male; F, female; IWG, Interna-
treated with cytokine-induced memory-like NK cells. All patients  tional Working Group; TF-PD, treatment failure due to progressive

were Caucasian. KIR-ligand mismatch is reported in the NK cell donor disease; CR, complete remission; MLFS, morphologic leukemia-free
versus patient vector. Patient 012 was reenrolled at a higher dose level  state; CRi, CR with incomplete blood count recovery; MDS, myelodys-

as patient 019. UPN, universal patient number; WHO, World Health Or-  plastic syndrome.

UPN Doselevel Gender Age WHO Number of previous Pretreatment KIR-ligand IWG DLT GVHD
(years) diagnosis therapies BM blast (%) mismatch response
001 1 M 73 M2 2 16 Yes TF-PD No No
006 1 M 70 MO 3 28 Yes TF-PD No No
007 1 M 77 MO 1 47 Yes No No
008 2 M 76 t-AML 3 17 Yes TF-PD No No
009 2 F 73 M1 3 80 No MLFS No No
012 2 F 71 M5 3 15 Yes No  No
017 3 M 64 t-AML 3 69 Yes TF-PD No No
019 3 F 71 M5 4 15 Yes @ No No
020 3 M 60  MDS-AML 1 13 Yes CkRi) No  No
www.ScienceTranslationalMedicine.org 21 September 2016 Vol 8 Issue 357 357ra123 7

Romee R. et al., Cytokine-induced memory-like natural killer cells exhibiut enhanced responses against myeloid leukemia.
Science Translational Medicine 2016; 8: 357ral23



MoskHo 1 NK-KIeTKu HanpaBisiTh HA PAKOBBIE CTBOJIOBBIE KIETKHU

TABLE 1 | Phenotypes and NK cells recognition pattern of cancer stem cells and related tumors.

Human tumor Type PVR NECTIN-2 MICA MICB ULBPs NCRligands HLA NK cell recognition
Colorectal carcinoma (39) Tumor NC NC NC NC NC +/— - +/—
NKp30L HLA-A, -B, -C
NKp44L
Cancer stemcells  NC NC NC NC NC + +/— ++
NKp30L HLA-A, -B, -C
NKp44L
Melanoma (40) Tumor +/— +/— +/— ND +/— ND + +
ULBP2 HLA-A, -B, -C
Cancer stem cells  +/— +/— +/— ND +/— ND - +
ULBP3 HLA-A, -B, -C
Glioblastoma (41) Tumor - - - - - ND - +/—
HLA-E
Cancer stemcells  + + +/— +/— +/— ND - ++
HLA-A, -B, -C
HLA-E
Pancreatic adenocarcinoma (42) Tumor ND ND - - ND - NC +/—
Cancer stem cells  ND ND + - ND - NC +
Sarcoma Ewing (42) Tumor ND ND - - ND - NC +/—
Cancer stemcells  ND ND + - ND - NC +
Liposarcoma (42) Tumor ND ND ND ND ND ND ND +/—
Cancer stemcells  ND ND ND ND ND ND ND +-
Breast carcinoma (42) Tumor ND ND ND ND ND ND ND +/—
Cancer stem cells  ND ND ND ND ND ND ND ++
Glioblastoma (42) Tumor ND ND ND ND ND ND ND +/—
Cancer stem cells  ND ND ND ND ND ND ND ++

NC, no change between tumor and CSC; ND, not detected.

Tallerico R. et al., A New Biological Feature of Natural Killer Cells: The Recognition of Solid Tumor-Derived Cancer Stem Cells. Frontiers in Immunology 2016; 7:
Article 179
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Maude SL et al., NEJM 2014; 371: 1507-1517




ClinicalTrials.gov

Try our beta test site

IMPORTANT: Listing of a study on this site does not reflect endorsement by the National Institutes of Health. Talk with a trusted healthcare
professional before volunteering for a study. Read more .

217 studies found for: CAR T-cells
Modify this search | How to Use Search Results

List By Topic On Map Search Details

Show Display Options Download Subscribe to RSS
Only show open studies
Rank Status Study
1 Recruiting CD19-targeting CAR T Cells for B Cell Lymphoma
Condition: B Cell Lymphoma
Intervention: Biological: CD19-targeting CAR T Cells infusion
2 Active, not CD19-targeting 3rd Generation CAR T Cells for Refractory B Cell Malignancy - a Phase llla Trial.
recruiting Conditions: B Cell Lymphoma; B Cell Leukemia
Intervention: Biological: Autologous 3rd generation CD19-targeting CAR T cells
3 Recruiting A Clinical Research of CAR T Cells Targeting EpCAM Positive Cancer

Conditions: Colon Cancer; Esophageal Carcinoma; Pancreatic Cancer; Prostate Cancer;

Ha caiire ClinicalTrials.gov MOkHO HaliTH MaTepHabl, KacarolIHecs: U3y4eHns1 IMMyHosorndeckoi akTuBHOCTH CAR-T KIIETOK Kak Ha CTaJuu KIMHHYECKUX, TaK
W JOKIMHUYECKHX HCCIEJOBAaHUIL.



CAR mist COMMIHBIX ONMYXOJIei?

Impaired Homing . .
Mismatched Chemokines/ Physical Constraints

Chemokine Receptors Stromal Cells,
Extracellular Matrix,

Vaculature

Inhibitory Enzymes
Arginase = Low Arginine
IDO-1 = Low Tryptophan

and Kynurenine .
Inhibitory Immune Infiltrate

iDC, MDSC, Treg, CAF, MDSC,
TAN, CAF

Inhibitory Conditions
Low pH
Hypoxia

Insufficient Co-Stimulation &
Support

Low CD80/86

Low IL-2

Toxic Byproducts
Lactic Acid, Saturated ==\ Ya Inhibitory Ligands
Fatty Acids, Glutamate, | PDL1/L2, VISTA, FasL
Ketone Bodies
T Cell Intrinsic Inhibition
Upregulation of Inhibitory
Receptors including PD1,
CTLA-4,TIGIT, LAG3, Tim-3

Inhibitory Molecules
TGFf, IL-10, VEGF

Competition for Nutrients
Low Glucose, Gluatamine, Arginine, Tryptophan

“ Myeloid Derived Suppressor Cell (MDSC)

Immature Dendritic Cell (iDC) . T regulatory cell (Treg)

<\ Cancer Associated Fibroblast (CAF) % Chemokines

of the Stroma

. Tumor Associated Neutrophil (TAN) Tumor Cells

FIGURE 4 | Barriers in the solid tumor microenvironment (TME) that can hinder chimeric antigen receptor (CAR) T-cell activity.

Ha xapTuHKe: (ceBa-HaApaBo M0 KPyTy Ha4MHAS C IEHTPa CBEPXY) OCIa0IeHIe CaMOHABEICHUS HEKOMIIEMEHTapHbIE XEMOKHHBI/ PEIENTOPEI XeMOKHHOB — (przmaeckne
OrpaHMYUTEINH CTPOMAJIbHBIC KJIETKU, BHEKJICTOYHAS MaTpULa (3KCTPALICIUTIOIAPHBIA MaTPHUKC), COCYAUCTAs CeTh — MHTHOMTOPbI MMMYHHBIX HHOHIBTPATOB (alblle CaMu
Ha3BaHMs1) — HEAOCTATOYHAs KOCTUMYJIALS ¥ HOJIEPIKKa (Jaiblle caMy Ha3BaHWs) — MHTUOUTOPEI JINTAH/IOB (JaNbllle CaMH Ha3BaHUs) — BHYTPEHHee HHIHOupoBanue T-KieTok
TIOBBIIICHHE PETYISIIUY HHTHOUPYIOINX PELeNITOPOB, BKIIOYast (Taiblle cCaMH Ha3BaHMUs) — KOHKYPHUPOBAaHKE 32 MMTATEIbHBIC BEIECTBA HEAOCTATOK TIIFOKO3bI, TIIIOTAMHHA,
aprUHNHA, TPUNTO(aHa — HHTUOMPYIOIIME MOJICKYJIbI (IaJIbllie CaMU Ha3BaHUs) — TOKCHYHbIE IT0OOYHBIE IIPOYKTHI MOJIOUHAS KUCJIOTA, HACBILCHHBIE XKUPHbIE KUCIIOTHI,
DIIOTaMaThl, KETOHOBBIE Tella — MHTMONUPYIOIINE YCIIOBUS HU3KUN pH, THITOKCHS — MHTMOUPYIOI¥e SH3UMBI apriHa3a=HeIocTaTok aprununa, IDO-1=nenocrarok Tpunrodana n
KHHYPEHHHA .

B umxuem kBagpare: CAR T-xnetku, cynpeccopHsie KiIeTkH Muenonanoro npoucxoxaenus (MDSC), nespensie nueaputhsie kietku iDC, T-perynstopHsie kietku Treg,
olyxoibaccouurpoBaHHble Gprudpodnactsl crpomsl (CAF), xeMokHHBI, ommyxonbaccorunpoBannsle HelTpoduisl (TAN), omyXoneBble KIETKH.

WpBuHr M. u 11p., THKMHUPUHT XMMEPHBIX aHTUTCH-PELeNTOPHBIX T-KIETOK /Ul BHEAPEHHMS B COMIHBIC OMYXOJIH: HE 3a0bIBaiiTe 00 aKTHBALIUH.
T'opuzonTsl unMmyHnosoruu 2017; 8: Crares 267.
Irving M. et al., Engineering Chimeric Antigen Receptor T-Cells for Racing in Sollid Tumors: Don‘t Forget the Fuel. Frontiers in Immunology 2017; 8: Article 267.



CAR 1151 CONMIHBIX OIMyXOJaeun??




Ha pucynke:
A — omyxonb-TapretupoBanHbie CAR
B — camonaBogsamuecs penentopst (Hanpumep, CXCR2)
C — 3H3UMBI U1 IPOHHUKHOBEHHS CKBO3b CTPOMY
(HanpuMep, remapasasa )
D — antu-I111JI-1 anTHTEIA
E — UHTOKUHBI 17T CAMOTIOAACPKKHU H/HIIH CTUMYIALINAK
AJIONTHBHOTO U BPOXJIEHHOTO HMMYHHUTETa (HalpuMep A Tumor-targeti ng CAR B Homing ReceptOV
WJI-12 u UJI-15) (ex CXCR2)
F — ctumynsropsr nurannos (Hanpumep CD40L)
G — TpaHCHOpPTEpHI (HAIPUMED UL aMUHOKUCIIOT MU
TJIFOKO3bI)
H — rubpuanble npuMaHKH-penenTops! (Hanpumep,
Hanpumep, PD-1 sxronomen u CD-28 snn0n0MeH)

C Enzymes to
Penetrate the Stroma

H Hybrid Decoy Receptors
(ex heparanase)

Tonnuce: PucyHok 5. T-KieTouHsIe CO- (ex PD1 ectodomain +
WHXMHUPUHTOBBIE CTPATETHH TAPTETUHPOBAHHBIX aTak Ha CD28 endodomain)
COJIMIHBIE OIYXOJH H PEOIONECHNE
HMMMYHOMETa00JINUECKHX 0apbepoB

D Anti-PD-L1 Ab

Vs

E Cytokines to self-sustain
and/or stimulate other
adaptive and innate immune
cells (ex IL-12, IL-15)

G Transporters
(ex for amino acids
or glucose)

F Stimulator§Ligands
(ex CD40L)

FIGURE 5 | T-cell coengineering strategies to target and attack solid tu and overcome immunometabolic barriers g

Wpsunar M. u ap., MHXHHAPHHT XUMEPHBIX aHTHT€H-PEIEITOPHBIX T-KIeTOK /Uit BOpackIBaHUS B TBEPABIC OIyXOMH: He 3a0bIBaliTe 00 akTuBaruy. ['opm3onTs nMMyHOT0THH 2017; 8:
Cratbs 267

Irving M. et al., Engineering Chimeric Antigen Receptor T-Cells for Racing in Sollid Tumors: Don‘t Forget the Fuel. Frontiers in Immunology 2017; 8: Article 267



AJONITUBHASA UMMYHHAsI CUCTEMA

bakrepus
Hamza T. et al., Int.J.Mol.Sci 2010; 11: 789 OnyxoneBas kieTka?
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Kak npotectupoBars yenoBeueckuii IL-12 in vivo?

['ymanuzanusa mbimm NSG
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IToanuck K pUCYHKY:
MooGumu3arst 30poBoro AoHOpa; 24 daca - Hexens — 8-10 Hemenb;, TpuUBUTAs
rymanmsupoBanHas MeITs NOD/LtLz — scidIL2Rnull

Shultz L, .., Handgretinger R. Pa3Butue 1umMpOUIHBIX B MUCIOMIHBIX KiIeTOK YenaoBeka B NOD / LtSz-scid ILR
I'aMMa-HyIeBBIC-MBIIIH, TPUBUTHIC MOOMIM30BaHHBIMH YEIOBCUCCKIMH KPOBETBOPHBIME CTBOJIOBBIMU KieTkamu. J Immunol 2005; 174: 6477



Mopenb pab1oMu0CcapKOMBbI

Schilbach k., ... Handgretinger R. Pak-taprerupoBannsrii IL-12 koHTpoHMpyeT pabnoMuocapkoMy desioBeKa

10 MHAYKIMH CTapeHus U MuoreHHoi nuddepernnmannyu. Oncoimmunology 2015; 4: e1014760
MBpI npuBmIn padmpoMuocapkomy, nepecaaus 1x10E6 Ha npaByro 3aJHIOI0 HOTY, Jaii 3 HEAEH Ul TOTO, YTOObI OMyXo0ib Beipocaa 10 120 mxa Tvol
Paznemanu xoropry Ha 3 rpynmel, FP momydann meimm oxHO# rpynmsl, Bropas rpymma nomydana FP u IL-2 (cucremno).

Tpetbst rpynmna Obuta KOHTPONBHOI. CHSIM TIOKa3aHKs yepe3 7 Helelb
OnHMM M3 NapaMeTpOB MPOTUBOPAKOBOTO Tperapara sBJIsSeTCs €ro BIUSHUE Ha BEDKUBaHUE
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Eckert F, Schmitt J, Zips D, Krueger MA, Pichler BJ, Gillies SD, Strittmatter W, Handgretinger R, Schilbach K. . Cancer Immunol Immunother. 2016 Aug;65(8):1003-13.
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Schilbach k., ... Handgretinger R. Pak-tapretuposannsiii IL-12 koHTponupyeT padaoMuocapkoMy 4eloBeka 110 MHAYKIUU CTApeHUs 1 MHOTeHHOI auddepeHnnanun. OHKOMMMYHOIOTHUS
2015; 4: 1014760
Schilbach k., ...Handgretinger R. Cancer-targeted IL-12 controls human rhabdomyosarcoma By senescence induction and myogenic differentiation. Oncoimmunology 2015; 4: e1014760
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JlubdepeHnuanms KIE€TOK padgoMHOCapKOMBI




Eckert F., ... Handgretinger R., Schilbach K. Omyxonb-tapreruposannsiii IL-12 B codeTannu ¢ MECTHBIMH O00Jy4E€HHEM MPUBOIHUT K CUCTEMHOMY
IIPOTUBOTYOEPKYJIE3HOMY KOHTpOJIIO depe3 abcomnanbHble 3dekTs! in vivo. Oncoimmunology, 2017 in press.

Eckert F., .... Handgretinger R., Schilbach K. Tumour targeted IL-12 combined with local Irradiation leads to a systemic tumour control via abscopal effects in vivo.
Oncoimmunology, 2017 in press.
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Pojib HUTOKMHOB

T-XCJ’IHCp-l-KJ'IeTO‘-IHBIe IMUTOKHUHBI IIPUBOAAT K CTAPCHHUIO PAKOBBIX KIICTOK

Braumiller H ¢ coasr.
[Tpuponma 2013; 494: 361
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Ghoneum M, Jewett A.

[Tonydenue gakTopa HEKpo3a onyxonu-ajibda u uHTepdhepoHa-ramma u3
auM@orToB niepudeprdeckoil KpoBH uesnoBeka ¢ momoiinbio MGN-3,
MOAUDUIIMPOBAHHOTO apaOMHOKCUIIAHA U3 PUCOBBIX OTPYOEH U €r0 CUHEPTUS
C MHTEPJICHKMHOM-2 1n Vitro.

Cancer Detect Prev. 2000;24(4):314-24.

Ghoneum M, Jewett A.

Production of tumor necrosis factor-alpha and interferon-gamma from human peripheral blood lymphocytes by MGN-3, a modified
arabinoxylan from rice bran, and its synergy with interleukin-2 in vitro.

Cancer Detect Prev. 2000;24(4):314-24.



CAR engineered T cell

TRUCK engineered T cell

T-xnerka IEepCHAIIpaBJICHA IJI1 YHUBCPCAJIbHOT'O HUTOKHMH-OIIOCPCIOBAHHOI'O IUTOJJIN3a

Chmielewski M., et al., Of CARs and TRUCKS: chimeric antigen receptor (CAR) T cells engineered
with an inducible cytokine to modulate the tumor stroma. Immunological Reviews 2014; 257 83-90.

NK cell



Klingeman H. c¢ coaBt. KiteTku «HaTypaabHbIe KHJLIEPBI» 11 MMMYHOTEpamnuu - mpeumyiiectsa NK-92
Knerounas nunusa Ha ocHoBe NK-kitetok kpoBu. [ opusontsl nmmyHonoruu 2016; 7: Crares 91
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B LHEHTPC CBEPXY BHUS! aNK AKTI/IBI/IpOBaHHHe KJICTKU «HATypaJIbHbIC KUJIJICPbD» BpO)KJ.'[eHHLII:I HUTOJIN3 — AKTUBUPYIOIIUEC PCUCTITOPBI — MHXXUHUPUHT AJI TPAMOI0o
CBA3BIBAHUA C aHTUTEJIaMU — HHXKUHUPUHT I IPAMOTO CBA3BIBAHUSA C LEJIEBBIMU aHTUTCHAMHA

CrpaBa cBepXy BHH3: OonpHas kieTka, taNK, anturen-mumens, CAR  tank — TapreTHHTOBBIE aKTHBHPOBAaHHBIE KIIETKH «HATYpalbHBIE KIIDICPEDy TapreTHHTOBBIN

LIMTOJIN3

Cnega cBepxy Bam3: haNK, OosbHast KiieTKa, aHTUTEIO-MHUIIICHB, aHTHTENO0, BhICOKOe cpoacTBo CD-16, haNK — kiieTku «HaTypaabHbIC KHJUIEPhD» C BBICOKHM

CpOACTBOM IUTOJIN3 YCPC3 aHTUTECIIA



NK-KjIeTKu: cTaHaapTU3UpPOBAHHBIE

Aliquot &
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Thaw upon request
Wash Cells, QA-testing

Washing, QA-testing Send to Treatment
Infusion Facility

FIGURE 3 | Biologistics of NK-92 as an “off-the-shelf” cellular therapeutic.

Klingeman H., et al. Natural Killer Cells for Inmuotherapy- Advantages of the NK-92
Cell Line over Blood NK Cells. Frontiers in Immunology 2016; 7: Article 91



buoOpan aktuBupyeT NK-K1eTKH TMO0 CaMOCTOSTEIILHO,
1100 CHHEPTUYHO C HHTEPICUKUHOM-2.



AKTUBHOCTB KJIETOK «HATypPaJIbHbIX KUJIJIEPOB» MPOTUB KIETOK K 562
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M ohne-IL 75 54 14
B mit1000U-IL2 100 98 83 56
» MGN-30,1mg/ml 98 91 71 42




AxtuBHOCTH NK-KJIETOK NTPOTUB KJIETOK K 562

NK-Zellen gesunder Spender vs K562
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AXTUBHOCTH KJIeTOK NK mmpoTus
rernaTro0IacTOMBL
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20:1 10:1 2,5:1
M ohne-IL 54 36 26 13
B mit1000U-I1L2 100 84 62 42
W MGN-30,1mg/ml 77 56 40 24




AxTUBHOCTH Kj1eTOK HK mpoTus

pPadIOMHOCAPKOMBI
NK-Zellen gesunder Spender vs.
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Xenograftmodel HelipobnacTomebl

MapkupoBaHHsbie Tronudepaszon
NB-knetkn VS

7 days

NK-k1eTku, akTUBUPOBaHHbBIE
NK-xnetkn B TEUCHUE HOYM OMOOpaHOM
ComneBoii pacTBOp CpCAHUC

"

JIeuenue: 2 pasza B Henenro / 4 Heaenu

Perez-Martinez A.c coaBrt., [{lutorepanus 2015; 17: 601-612.



NK Biobran
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(A). U3o6paxenus omyxoneit NB1691, skcnipeccupyromux monudepasy, HNTIOCTPUPYIOT HHOUIBTPALMIO HelipoOaacToMol y Mbliieit, nomyvatomux PBS (konTpons), 1 x 106 cBexXuX U30JIMPOBAHHBIX
HectuMynupoBaHHEIX NK-kirerok u 1 X 106 MGN3-ctumynupoBaHHEIX NK-KJIeTOK (MBIIIN MOJMYYay 8 BHYTPHBEHHBIX HHBEKIHI, IBaXKIbI B HEIENIO, II0CIIEA0BaTeIbHO B TedeHHe 4 Hezenb). IlokasaHsl 1o Tpu
0co0M MBIIIIH, BEHTPaIbHbIC U HOP3abHbIe, U3 Kaxka0i rpynmsl. (B) O0beM omyXoau OTHOCHTENIFHO HCXOMHBIX 3HAUCHHH ObLT 3HAUYUTEILHO HIDKE B TPYIIIE MbIIIeH, KoTopble moaydaad MGN-CcTHMYTHpOBaHHEIC
NK-xkJeTku, 4eM B KOHTPOJIBHOM TPYIIINE WM B TPYIIIE, KOTOpas Moiydana HenpoctumynupoBanHble NK-kinerku. Kpusble Karutana-Meliepa yka3bIBatOT Ha BBIKHBAEMOCTb Ka)KI0H IPyMITbI MbIIEH.

Perez-Martinez A. et al., Cytotherapy 2015; 17: 601-612.



BEIBOOEBI

* NK-K1€eTKH UrparoT BaXKHYH pOjib B
UMMYHOTEpPAITUU paKa

 [ITuTOKMHBI WA APyTrUe pearcHThl, Takue kKak MGN-3
WJIA UX KOMOMHAIINKU, CTIOCOOHBI aKTUBUPOBaTh NK-
KJIETKH

» TaprerupoBannbie NK-kietkn (CAR-NK) ob0magaror
MOIIIHBIMH ITPOTUBOOITYXOJIEBBIMU (D PEeKTaMuU

* OnyxoieBas cpejia SBIseTCs IPEenITCTBUEM IS
MMMYHOTEpaIMy, U €€ HE0OOXOAUMO MPEOJ0JIETh
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