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EK-Knetku

OnuncaHbl Bnepsble B cepeamnHe 1970-x Kak nonynauuna
nMmeounToB, CNOCObHaA NNM3NPOBATb aN/IOrEHHbIE ONYyX0eBble
KneTkn 6e3 npeasaputTenbHOM ceHcnbuansauun.

1986 rog, — J/lbtonc JlaHbep pasgennn Ha cybnonynauuu.
®eHotun: CD3-,CD56+ nnn CD16+, NKp46+

O6nagatoT NPOTUBOOMNYXONEBOM (CapKOMbI, MMESTOMbI,
KapUMOHOMbI, TMMPOMbI 1 NENKO3bI) N NpoTnsosupycHon (CMV,
HSV, RSV...) akTMBHOCTbIO, NPM aNoreHHoM TpaHcnaaHTauum KM
npeaoTepaLwatoT passutme PTIIX, CHMKAOT BEPOATHOCTb
peunanBoB, Y4aCTBYIOT B peryiaumm MMMyHHOro OTBeTa
(NnpoayKuma LUTOKUHOB).

LiInToTOKCMYECKaa aKTUBHOCTb peryampyetca 6anaHcom
aKTMBATOPHbIX U UHTMOUTOPHbBIX CUTHA/I0B: OTCYTCTBUE SKCNPECCUM
mosiekyn MHC nepBoro Knacca, skcnpeccua cTpecc-AmMraHaos,
ceasbiBaHue FcyRIIl ¢ Fc-pparmenTom I1gG.



Cyébnonynauuun EK-knetok
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PacnpepgeneHue:
MK- ocHoBHaAa nonynsauua CD56dim/CD16bright (90%);

BTOPUYHbIE TMMOUAHbIE OpPraHbl -
CD56bright/CD16dim.

DyHKUUN:
 CD56bright/CD16dim — npoayKUMNA LUTOKMHOB,
perynauns MMMYHHOTO OTBETa;

 CD56dim/CD16bright — uMToTOKCHMYECKanA
aKTUBHOCTb .

Cooper, M ., Fehniger, T., Caligiuri, M. The biology of human natural killer — cell subsets. Trends in Immunology (2001)



B3ammopeucrsue EK u onyxoneBbix

K/NIETOK

Cancer Escape Cancer Immunosurveillance

MICA/B,
ULBP1-6

cell

susceptible

tumor cell

susceptible
DNAM-1 gg“z- to NK

155 B7-H6

1L-10, VEGF, °
DO, ROS,
NOS,PGE2 ¢ ®

EK-KneTkn B3anmoaencTaytoT ¢
OMyXxoaeBbIMU K/IeTKaMm
nocpeacTtsom
aKTUBMpYOLWMX(3eneHble) n
MHIMBUTOPHbIX (KPacHble)
peLenTopos, MMraH4,08B 1
pacTBopMMbIX PpakTopoB. MNpun
H6naronpmATHbIX obcToaTenbcTBax K
n CD4+ T-KNeTKnU CTUMYANPYIOT
LMTOTOKCUYECKYO aKTUBHOCTb EK
KneTok npoayuupys (UN-15, UN1-18,
IFN-ot, UN1-2).

MexaHusmbl nsberaHua:

* [peobnagaHne MHIMOBUTOPHDbIX
CMrHa/I0B Ha NOBEPXHOCTH
OMYyXONEBbIX KNETOK;

* [lpoaykuna Tper-knetkamu,
MaKkpodaramu Tmna 2
MMMYHOCYNpPecnBHbIX GaKTOpPOB
(TGF-B, IL-10, PGE2, VEGF, NOS,
ROS );

*  PacTBOpuMble BapuaHThI
AKTUBALMOHHbIX INraHA,08
HONOKMPYIOT aKTUBALLMOHHbIE
peuenTtopbl EK-KneTok.

Pahl, J., Cerwenka, A., Tricking the balance: NK cells in anti-cancer immunity. Inmunobiology (2015)



BapuaHTbl
MCNO/ZIb30BaHUA
EK-KneToKk B
NPOTUBOONYXOJ/IEBOW
MMMYHOTEepanun



EK-Knetku B NnpoTUBOONYX0/1€BOM
MMMYHOTepanuu (oepaHuyeHus)

OAHUM U3 AMMUTUPYIOLWMX PaKTOPOB ANS NpoBeAeHUS aaanTUBHOM
MMMYHOTEpPanuu ¢ ucnosnb3oBaHnem EK — KneTok asnsieTcs nosyvyeHue
HEeobX0AMMOro KOIM4YecTBa KNeTOYHOro npoayKra (Hebosblioe Kos-BO
B K, HM3KaA 3dPeKTUBHOCTb IKCMNAHCUM €X ViVO, OTPaHUYEHHDbIN
nepuog UMpKynaumm in vivo). OaHo seegeHme Tpebyet 3x10°-2x10°/kr
EK - KneTtok (B Hopme coaepxaHue 0,5-4,5x10° knetoK Ha mn MK)

Cnocobbl NnonyyeHUA KNEeTOYHOro NPoAayKTa:

1. TMonyyeHune EK-knetok ummyHomarHuTHou cenekumen mn3s MK
AoHopa (naumeHTa) - (CliniMax - 20 000S 1 ceT)

2. JKcnaHcusa EK — KneTokK ¢ ucnonb3oBaHmem peKoOMbOUHAHTHbIX
LMTOKMHOB (B ocHoOBHOM WJ1-2 1 N/1-15) — HM3Kaa adPeKTUBHOCTD,
cnabbint nponndepaTUBHbIK NOTEHLUMA

3. 3kcnaHcua EK — Knetok ¢ ucnonb3oBaHnem dpuaepHbIX KNETOK
(K562-mblL15-41BBL, K562-mblL21-41BBL, EBV-TM-LCL)



KAnHuyecKkue ncnbiTaHUA € UCNOJZIb30BaHUEM
afanTUBHOro nepeHoca EK-Knetok. OueHKa
3P PEeKTUBHOCTH

Method

Patient population

Non-expanded NK cells

Autologous ME
cells+IL-Z

Autologous ME
cells+IL-15

Allogenaic ME
calls+IL-7

Allogenaic ME
cells+IL-15

Expanded NK cells
Autologous MK cells

Allogenaic MK calls

Melanoma. RCC. lung cancer
and nazopharyngeal cancer

Meurcblastoma, sarcoma,
Wilms tumour and
rhabdomyozarcoma

AML, multiple myeloma.
myalodyzplastic syndromes,
lymphoma, ovarian carcinoma,
melanoma, neurcblastoma.
Ewing sarcoma. breast cancer

and Fallopian tube cancer

AML and myslodyzplastic
myndromes

CLL, RCC. lung cancear,

multiple myeloma, zarcoma,
colon cancer. melancma,
neurcoblastoma, prostate cancer,
ALL and pancreatic cancer

AML myelodysplastic

myndromes, T cell hmphoma
and multiple mysloma

Genetically manipulated NK cells

COD19 CAR mRMA
(expanded NEK cells)

NE cell lines
MNEK-92

BCL

AML multiple myeloma
and lymphoma

Total number Comments
of clinical trials
(number of

active trials)

3(1) =

1(1) Intended to more specifically bolster

ME cell antitumour activity than IL-2

55(29) Most data publizhed on adoptive ME

cell therapy are from these studies

2(1) Intendad to more specifically bolster

MK call antitumour activity than IL-2

T (6) “arious expanzion methods
uzad, including EEV-LCL and
membrane-bound cytokine or
4-1BBL feeder cells; some studies

uss IL-2 post ME cell infusion

11(8) “arious expanzion methods

usad, including EBV-LCL and
membrane-bound cytokine or 4-1BBL
feeder cells; some studies use IL-Z post

MK cell infusion

2 {2} Cresigned to redirect tumour

targeting. Haploidentical MK

cells expanded with K562
membrane-bound IL-15 or 4-1BBL
feeder cells; in Phase |l clinical trials

Off-the-sheltf NE cells; in dose-

escalating Phasze | clinical trials

Z(z)

Childs, R., Carlsten, M. Therapeutic approaches to enhance natural killer cell cytotoxicity against cancer: the force awakens.
Nature Reviews Drug Discovery (2015)



BapuaHTbl 9KCNAaHCUU U
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Culture time Fhenatype,
Starting Initial cell Stimulators* Culture acquired cell Fold cytokine
material number Medivm Feeder cells instrument number proliferation  Purity Cytotoxicity production References**
Cord blood- CD347 cell from (0.89-6.34) Glycostem SCF, IL-7, Vuelife™ 6 wesks 1435-2657 =30% K562 CD557,CD03~, [155]
derived NK cord blood »10° Basal Growth  IL-15, IL-2, bags, WAVE  (1.6-3.7)=10F (=40%, 10: 1) NHG2D™,
cells (CliniMACS) Medium FI3L, TPO, Bioreactor MNCRs™,
+10% HS G-CSF, IL-6, System 2/10, CDlel™,
LIWH BIOSTATH Cch3147,
CultiBag RM CD=2447
System
CD347 cell from (0.84-2.50) Glycostem SCF, TPO, 24-well tissue  14-35 days ~10* =35% KB&2, Lama, CDE&™,CD3~, [154]
cord blood »10°8 Basal Growth  [L-7, FIt3L, culture plates  (1.9-7.8)x10F  (freshly UCB); Kasumi, BLM, NKG2D+,
(CliniMALCS) Medium IL-15, IL-2, ~10% nd FM3 NCRs™,
G-C5F, (frozen UCB) (=75%)KGla CD10O77, 2B47,
GM-CSF, (~30%) CD1&e1™, IFN-y
IL-&, LIF, (18h1:1)
MIP-12
Stem cellf Cha4™ — RPMI IL-3, IL-15, — 30-35 days ~100 =37.5%  K5&2 MCF7, CDs6™, CD45™, [159,162,163]
PSC- CO45™ cells (H9 16404 15% IL-7, SCF PC3 CDle™, CDa4™,
derived NK hESC ling) defined fetal  and FIt3L; (55%-80%), NEG2D™,
cells bovine serurm;  Feeder cells: NTERAZ, NEpd&™,
DMEM/Ham  M210-B4, and U87F CD158a7,
F12420% AFTO24 (20%-30%) CD158b™,
heat- IFM-y
inactivated
human
serum AB
BM CD34™ — Dulbecco's IL-2; Feeder — — ~690 75% Kh62 CD2~, CDR&™, [157]
medium cells: stromal (80%, 6.6: 1) chz™, CD77,
supplemented  cells from CcD8e™, CD1&e™
with 12.5% irradiated
fetal calf BMMNC
Serum;
12.5% horse
SErLUMm
FBMCs CD3-CD&&™ (040=0.16) CelGro IL-2, IL-15, Baxter LifeCell 19days 2683668 100% K562 CD3~, CDR&™, [166]
cells from » 107 SCGM anti-CD3 culture bags  (B5.5x17.2) (=60%, NEG2D™,
FBMCs serum-fres monoclonal %108 10:1) MNCRs™,
(CliniMACS) Medium, 5%  antibody DMNAM-1
AB human (MAB) OKT3
SEFLIM

Cheng, M., et al. NK cell-based immunotherapy for malignant diseases. Cellular and Molecular Immunology(2013)



Culture time! FPhenotype,
Starting Initial cell Stimuwlators* Culture acquired cell Fold cytokine
material number Medium Feeder cells instrument number oroliferation  Purity Cytotoxicity production References**
CD3-CD56™ 3.0x10° SCGM IL-2; Vuelife bag 7 days 90.5(33-141) 83.1% K562, HL-60, CD3~, CD56™, [165]
cells from Medium Fesder cells: system (72.9%- HKGI, and U937 NKG2D™,
FEMCs and 10% K562-mbl5- 85.9%) (=40%,4:1) MNCRs™
fetal bovine 41BBL
Serum
CDBE™ cells (9.5-85.8) Alpha-MEM,  IL-15, HC — 20-23 days 23 97.9% KB62, (23.2%, CD37, CDB&™, [196]
from PBMCs = 105 20% fetal (3.2-131.3) (82.7%- 7.0-54.7%, NKGZD,
bovine serum 99.6%) 1:1) MNCRs™
CD56™ cells 2.0x108 XAIVO 20 1L-2; Flasks and 21 days 490+260 843%+ RCC CD3~, CD56™, [led]
from PBMCs 10% heat Feeder calls: bags 3x10%° 7.8% (27.629.3%, CDh2447,
(CliniMACS) inactivated EBV-TM-LCL 1:1} Ch48™,
human AB cells NKG2D™
SEFUM sFasL, IFN-y,
GM-CSF,
THNF -2, MIP-1x,
MIP-1p
FEMCs 2x10° SCGM IL-2; G-Rex100 8-10 days 209 (38-338) 6l% K562, U266and CD3~, CDBE™  [197]
MK cels Medium and  Fesder cells: flasks (B %~ Raji (=40%,
10% fetal K5&2-mbl5- 70%) 5:1)
bovine serum  41BBL
FEMCs — Serum-fres rhil-2; Cell-culture 21 days 637-5712 78A% = KBG2 Rajiand CD37, CDB&E™, [1498]
medium and  OK432; bag 11.6% Daudi (=20%, CD158a7,
10% heat- ant-CD16 3:1) CD158b1/Mm2",
inactivated CD153a~,
human CD&E9™,
plasma MNKp30™,
NKpda™,
NEpd6™, IFM-y,
TNF-2
PBMC 15x10% cRPMI 11-2; T-25 or 14 days 165 (4-567) 45.6% K562, MCF-7, CD37, CD5&™, [199]
Feeder calls: T-75 culture (7.4%— LNCaP, DU145, NKG2D™,
K562-mblL15- flasks 76.4%) PC-3 NCRs™
41BBL cells
FEMCs (4.6-9.7) CellGro SCGM  IL-2 Wave 21 days Mean 77-fold  Mean KB62 (=25%, CD37, CD5&™, [200]
= 108 serum-free Bioreactor (9.8x10% 37.5% 10:1) Ch2447,
medium System 2710 CDl1la™,
5% human CDE9™,
SErUMm MNKG2D™,
NCR™

Cheng, M., et al

. NK cell-based immunotherapy for malignant diseases. Cellular and Molecular Imnmunology(2013)



Culture time/ Fhenotype,
Starting Initial cell Stimulators* Culture acquired cell Fold cytokine
material nurmber Medium Feeder cells instrument nurmber proliferation  Purity Cytotoxicity production  References**
CD3depleted 107 CD3- ANV madia  IL-2; Cel-culture 21 days — =93%  888(82=12%, CD3~,CDse™, '™
PBEMCs depleted cells 10% hu AB Feeder calls: bags (4.70+2.10) 10:1) CD16™,
serum OKT3Hoaded = 10 NKG2D™
autologous
PEMC
MK cell MNK-92 (2.5x10%mL) ¥-Vivo 10 IL-2 (500 11 Vuelife 15-17 days =200 =80% K562 (72%); Cha~—, CDhRG™, [170,171]1
lines =25 ml/bag  serum-fres 1U/ml} culture bag =1x10%hag (viability)  Raji (B8%) IL-&, IL-8, IL-10
media (10:1)
amino acids
and 2.5%
human AB
plasma
1x10%/ Optimized IL-2 (100~ Controlled 11-16 days =1000 =95% Highly hticto  Positive: CDS6, [131]
hioreactor clinical-grade 500 ILU/ml) stirred =10 (viability)  leukemia, Cchz, CD7,
media hioreactor hioreactor lymphoma, Clla, CD28,
maligrant CD45, CD54
melanoma, Mepative: CD1,
prostate cancer, CD3, CD4, CD&,
sauamous cell  CD14, CD16,
carcinoma, CD20, CD23,
breast cancer CD34, HLA-DR
MNKG (1x10%ml) a-MEM IL-2 WAVE 12-14 days =1000 =905% KB62 (=50%), CDB&™, CD16~, [127]
* 200 mlbag  medium (100 IU/ml) Bioreactor =10"hag (viability) Ho-8910 Ch27—, Ch3,
10% fetal (=60%), Daudi  «fTCR-,
bovine serum (=70%), Lovo  y&TCR™, CDd4™,
+10% horss (=35%)(10:1) CD8&-, CD19-,
SEFUM CD1el—,
ch4a5",
CHCR4™,
CCR7,
C¥CR1-,
CX3CR1T
IFMN-+, TMF-at,
IL-6, IL-10

Cheng, M., et al. NK cell-based immunotherapy for malignant diseases. Cellular and Molecular Immunology(2013)



Membrane-Bound IL-21 Promotes Sustained Ex Vivo
Proliferation of Human Natural Killer Cells

Cecele J. Denman’, Vladimir V. Senyukov’, Srinivas S. Somanchi’, Prasad V. Phatarpekar'? Lisa M.
Kopp', Jennifer L. Johnson', Harjeet Singh', Lenka Hurton"?, Sourindra N. Maiti’, M. Helen Huls’,
Richard E. Champlin®, Laurence J. N. Cooper'?, Dean A. Lee'?*

1 Division of Pediatrics, MD Anderson Cancer Center, The University of Texas, Houwston, Texas, United States of America, 2 Graduate School of Biomedical Sciences, Health
Sdence Center, The University of Texas, Houston, Texas, United States of America, 3 Department of Stem Cell Transplantation and Cellular Therapy, MD Anderson Cancer
Center, The University of Texas, Houston Texas, United States of America

Abstract

ME cells have therapeutic potential for a wide variety of human malignancies. However, because NK cells expand poorly in
vitro, have limited life spans in vivo, and represent a small fraction of peripheral white blood cells, obtaining sufficient cell
numbers is the major obstacle for NK-cell immunotherapy. Genetically-engineered artificial antigen-presenting cells (aAPCs)
expressing membrane-bound IL-15 (mbIL15) have been used to propagate clinical-grade NK cells for human trials of
adoptive immunotherapy, but ex vivo proliferation has been limited by telomere shortening. We developed K562-based
aAPCs with membrane-bound IL-21 (mblIL21) and assessed their ability to support human NE-cell proliferation. In contrast
to mblL15, mblL21-expressing aAPCs promoted log-phase NK cell expansion without evidence of senescence for up to 6
weeks of culture. By day 21, parallel expansion of NK cells from 22 donors demonstrated a mean 47,967-fold expansion
(median 31,747) when co-cultured with aAPCs expressing mblL21 compared to 825-fold expansion (median 325) with
mblL15. Despite the significant increase in proliferation, mblL21-expanded NK cells also showed a significant increase in
telomere length compared to freshly obtained MK cells, suggesting a possible mechanism for their sustained proliferation.
ME cells expanded with mblIL21 were similar in phenotype and cytotoxicity to those expanded with mblL15, with retained
donor KEIR repertoires and high expression of NCRs, CD16, and NKG2D, but had superior cytokine secretion, The mblL21-
expanded NK cells showed increased transcription of the activating receptor CD160, but otherwise had remarkably similar
mRMNA expression profiles of the 96 genes assessed. mblL21-expanded NK cells had significant cytotoxicity against all tumor
cell lines tested, retained responsiveness to inhibitory KIR ligands, and demonstrated enhanced killing via antibody-
dependent cell cytotoxicity. Thus, aAPCs expressing mblL21 promote improved proliferation of human NK cells with longer
telomeres and less senescence, supporting their clinical use in propagating NK cells for adoptive immunotherapy.




JKCNaHCUA C UCNOJIb30BaHUEeM
dUaepHbIX KNEeTOYHbIX TIMHNU Ha
ocHoBe K562

Peripheral blood
mononuclear cells Infuse, test, cryopreserve
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@), Other lymphocytes
or monocytes

Purified-expanded
NK cells

Restimulate every 7 days

Numerically-expanded
NK cells

Co-culture with
K562 aAPC

EK-kneTku, nogseprimeca sKCNAaHCUKM M aKTUBALMM ex Vivo C UCNONb30BaHNEM GUAEPHbIX
KNETOK XapaKTepU3yoTCA NOBbILWEHHOM 3KCNpeccMen akTMBaToOpPHbIX peuentopos (DNAM-1,
NKp46, NKp44, NKp30 and NKG2D). MNoBblweHHbIN yPpOBEHb 3KCNPECCUMN aKTUBALMOHHbIX
MO1IeKYN, NO MHEHMIO HEKOTOPbIX aBTOPOB, NO3BONAET NPOABAATL UM LLUTOTOKCUYECKYIO
AKTUBHOCTb MO OTHOLWEHUIO K KZIeTKaM MULIEeHAM He3aBUCUMO OT penepTyapa amraHaos KIR.

Denman, C.J., Lee,D.A., et al. Membrane-bound IL-21 promotes sustained ex vivo proliferation ofhuman natural killer cells. PLoS ONE
(2012)



deHOTUM 3KCNAHCUPOBAHHbIX
EK-kKneToK
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EK-Knetkn, BblaeneHHble u3  nonynaunMm  MOHOHYKseapos [IK  ctumynuposanmcb ¢
ncnonb3oBaHmem AlK, HecywMx Ha CBOeM MNOBEPXHOCTU PEKOMOWHAHTHbLIN, CBA3AHHbIA C
membpaHon BapuaHT WUM-15, nnbo WN1-21 (nommmo obWmMX AONONHUTENbHBIX AaKTUBATOPHbIX

INTaHaoB).

Denman, C.J., Lee,D.A., et al. Membrane-bound IL-21 promotes sustained ex vivo proliferation ofhuman natural killer cells. PLoS ONE

(2012)
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Denman, C.J., Lee,D.A., et al. Membrane-bound IL-21 promotes sustained ex vivo proliferation ofhuman natural killer cells. PLoS ONE
(2012)
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OnnHa TenomepHbIX KOHUOB B nonynaunm EK-KNeTok, 3KCnaHCUPOBAHHbLIX C MCNO/Ib30BaHUEM
nckyccteeHHbix AlMK, oueHuBanacb cnycta 7 aHen (A) n 21 peHb (B) ¢ momeHTa Havana
npoueaypsol. NpneeageHHbie 3HAYEHUA BblPaXKeHbl B NMPOLEHTax OT A/IMHbI TeIOMEP UHTAKTHbIX
EK-kneTok cooTtBeTcTByOWMX A0HOPOB. BapumaHT (M/1-15:M/1-15Ra) 6bin CKOHCTPYMpPOBAH C
LeNnblo UCKAYUTb HeaaeKkBaTHOCTb curHana ot mMmWJ1-15 B otcytcTtBuM Sushi — gomeHa, Kak
NPUYUHY CHUXKEHUA OIMHbI TENOMEpP B Xoae aKcnaHcun EK kneTtok.

Denman, C.J., Lee,D.A., et al. Membrane-bound IL-21 promotes sustained ex vivo proliferation ofhuman natural killer cells. PLoS ONE
(2012)
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(A) UnTOTOKCMYECKaAa aKTUBHOCTb MOJIYYEHHbIX B pPe3y/bTaTe 3KCMAHCUM, a TaKX¥Ke MHTAKTHbIX
AOHOPCKNX EK-KNETOK MO OTHOLLEHUIO K KNeTKaM InHMKM 721.221 (HLA - HeratusHas). (B) Cekpeuuns
LUMTOKMHOB B OTBET Ha ctumynaumto knetkamm K562. (C, D, E) UMTOTOKCMYECKaAa aKTUBHOCTb
3KCMAHCUPOBAHHbIX M 3aMOPOXKEHHbIX EK-kneToK (pectumynauma + 24 yaca nocne pasmopo3Ku B
KynbType B npucytcteum 50 ME/mn WUJ1-2), B cpaBHEHMW C KNETKaMW, He MoABepraBLIMMUCS
npoueaype 3aMopo3KM/pPasmMopOo3KH.

Denman, C.J., Lee,D.A., et al. Membrane-bound IL-21 promotes sustained ex vivo proliferation ofhuman natural killer cells. PLoS ONE
(2012)



Npamaa u aHTUTeN03aBUCUMAA LUTOTOKCUMYECKaa aKTUBHOCTb
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MpAMas UNTOTOKCUMYECKaA aKTUBHOCTb 3KCMAaHCUMPOBAHHbIX EK-KNETOK 4eTbipex  pPas/nyHbIX
AOHOPOB OLEHMBANACb Ha KNeToYHbIX nHMAX OMJ (A, B), B — kneTouHbix ammeobnactHbix (C, D),
Henpobnactomsl (E, F), KapuuHombl (G), menaHombl (H). A Takxke B npucytcteum aHtnu-CD20 (1, J) B
— KNneTo4yHble nmmeobnacTtHble nHUKU, aHTU-GD2 (K - HetpobnacTtoma, L - menaHoma) aHTuUTEN.

Denman, C.J., Lee,D.A., et al. Membrane-bound IL-21 promotes sustained ex vivo proliferation ofhuman natural killer cells. PLoS ONE
(2012)



Co3paHune aKCNPecCMOHHOU KOHCTPYKLUU,
KOAMPYIOLLLEN aKTUBATOPHbIE IUraHAbl
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[Aun3aH 3KCNPEeCcCMOHHOMN KacceTbl, KOAUPYIOLW,EN aKTUBATOPHbIe AnraHabl. (A) Cxema
9KCNPECCMOHHOM KacceTbl, BCTPOEHHOM B TPaHCheEp - NAasmuay, KogMpyoLLyto BUPYCHbIA FeHOM
(apanTupoBaHo c canta www.addgene.org) ; (B,C) MpoayKTbl pECTPUKLMOHHOIO aHan3a: BEPXHUN

dparmeHT cooTBeTcTBYET NNaszmuae pWPXL, HUXKHUI pparMeHT — 3KCNpeccnmoHHan Kacceta 4-1BBL
(B) n mN-15(C).



MonyyeHne peKoMOUHAHTHbIX NCEBAOTUNUPOBAHHbDIX
NEeHTUBUPYCHDbIX YAaCcTUL,, KOAUPYIOLLUX aKTUBATOPHbDbIE
NUTraHAabl, MeToA0M KOTpaHCcheKunu KnetokK 293T.

Bekrop obonouku

293T kneTku

=

TPAHCOEKUHWA

Mony4yeHne peKOMOMHAHTHBIX BUPYCHBIX 4acTHLL

BekTop nepexoca Nakyowuit BekTop

HHudpekuus kneTok-MuweHen

ApantupoBaHo ¢ www.addgene.org

CooTBeTcTBYHOLWME NAAZMUADI
TpaHcheumnpytoT B Knetkm 293T. Kak
CNneacTBue, B 3TUX KNeTKax
HaYMHaETCA IKCNpPeccna BUPYCHbIX
6enkoB ¢ TpaHCPeLMPOBaAHHbIX
NJ13a3MUAHbIX BEKTOPOB, a TaKXe
TPaHCKpMNuUMA reHomHon PHK
BMpYyca. 3aTem npoucxoamt cbopka
BMPYCHbIX YaCTUL, BHYTPMU
TpaHCPEeLUUPOBaAHHbIX KNETOK U NX
BbIXO/J, BO BHEKNETOUHYIO cpeay.
[anee npounssoaat cbop
cynepHaTaHTa, onpeaenaT TUTP
MONYYEHHbIX BUPYCHbIX YacTuL, a
3aTeM MHPUUMPYIOT KNETKU-MULLEHMU
C He0HX0ANMOMN MHOMKECTBEHHOCTbIO
NHPeKumu.



CopTnposKa puaepHbIX KNETOUHbIX

BT e Jlasepbl (488HMm, 633HM)
We., ° Ouastpbl (530/30,
575/26, 695/40, 630/22)
CopmupoekKa:

Ha 2 nonynaunn. CKoOpocCTb:
no 2000 cob./cek, c
MaKCUMaJIbHOMN YNCTOTOMU U
BbIXOZOM.
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[MonyyeHune nMHUN

K562-4-1BBL_mbliL21
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[lanbHeUwne HanpasNAeHUA
nccnepoBaHun

CARs (CD19, CD33)
XoymuHr (CCR7, CXCR4)

MonguHr (co3ganune AlK c xkenaembim MHC rannotunom ans
KIR — onocpenoBaHHOro MHrIMbUpoBaHUA/NMLEH3MPOBaHUA,
nMb0o nurnpoBaHme aHTUTENaMU HexkenaTenbHbiX KIR)



CINNACUBO 3A
BHUMAHMUE



