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NK Cell Functions
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#ERIR: (International journal of molecular sciences) , Cell, FREIEEHATFT
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> N\K—EH@EEE IJU 1 9sz\5 " BJEE E Ii:ﬁ e Altered NCRs in Mechanisms suppressing
AW S ,—‘— PP35 mAb identifies 2000: viremic HIV-1 NCR, NKG2D and DNAM1
=4 (W) Ql |:| M 7F \\ % the 1° receptor patients (205) in tumors
activating Natural Altered function of (84, 97-100, 240, 244)
Cytotoxicity 2B4in XLP ?atients PVR and Nectin2
(then cloned as 2B4) (149 as ligands of
PN N (139) DNAM-1 (159) 2010: 2012:
A 1 U .
. TLR9/KIR Impact of HCMV infection on
H&}-L | 3%153 1997-1999: 2001: s 2003: 2004: w“abo/,aﬁon NKG2C+ NK cell development
o v : i tion in H
* Ny =z B B NTB-A, NKp80 NKp30, NKG2D Homophilic _in NK cell e
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" identification and and molecular in AML patients TGF-B NTBA (142) T
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E’\J}[l]ﬁ%”{’lf ﬁﬁ (54) (141) (154) (169-172, 238) NK cells (16) (17-20)
; ALASH A S
< {ENKHRERTLAZFIRESE
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B st , 169,173, 174, ons gan gan
FESERZS sndmedats (|| sctieting espiors | || NKpd6 and N
(158, 49) (200, 201)

% RIS REF, ELanitEEZRg —— == 2005-today: 2007: 2011: 2017:
PWEIMERETE (TGFP) o] | [P P e || wiis, || | Soane|| g

Murine and human 2B4 v NKG2D and DNAM1 ¢ g an NKp46
cloning (145, 146, 237) 2B4 in XLP patients in tumors (81,82 NKp46 in murine PCNA as an ligand (91)

o EIRBERIDSIEN (MDSCS) , ft1 | e s | L0 R || || |
ML, (ErmbEs —

NCR isoforms in tumors,

decidua and viral infections

LAhE Discovery of 87446, 105, 106, 127-130, 243
=, 0FRMXFNCAIHESA/AASEOEIELI | Sy || CREID

: TIEE{%M\E;ﬁE{JEﬁ?%DéHH@?: M 415 skEAlessandro Morettaffizv/\BAYZRHA; . ;oo:-u:ay:'ﬁ )
M4ERFNKARRRRYEGE. 1BIE I E. e ke NEREE, ol o NCRs. 166,486,234, 21

Adaptive features of murine and
human NK cells (29, 229, 230)
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#OESKIR: Frontiers in Immunology, FHREIFSATER 8
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@ Infusion
IL-2 and/or IL-15
boosting NK cell functions

Healthy donor NK cells
@ Infusion
- (\ + IL-2 and
IL-15 stimulation
Infusion Ff) Tumor antlgen

LyS|s

Cetuximab

-

NK cell engager

CD16

_C Antigen

NKp46

w \_/
—s%p o
Cytokines + Lysis Cytokines + Lysis
Patient’s NK cells Healthy donor NK cells
Patient + viral transfer of CAR  + viral transfer of CAR

PEEIEFRIMERRT A, WigT A, ERRESIHONINBAERE, EFNKEERIERFT T AZER L TEX
IEPRIET], AT /95FPoRER:

1)
2)

3)
4)

I A mEEEEEIL-2. IL-15ZMEEFLLECERN KRS EMY:,

NKEHfRIT 4847 % (Adoptive Cell Transfer Therapy, ACT) : [EEETREENESTAANKGAE, BEPEHFINKMIEEARINE
IL-2, IL-15FMBEFAN SRR,

HETENKEETE: mEEETEERUENNKEE, fINGFSiESAERHIINKGR (CAR-NK) .

HrfETUNT A IRIEIVAREEEARR), AT AMEE: a) RALEMEEXNREISTIEE, HIINBRERREREFZA (EGFR
) BOPEZEES (Cetuximab) . BEICD20MFIZE R, (Rituximab) , BIENKAISESADCCHRARIA BfY; b) AR
HEEIN KRB NEOHIR, BINEERNKG2AEIRIZ S (Monalizumab) , BE3ENKAERIASEN.

NKARfETEEs (Engager) : S4RRMMIARREERMBARTRIIRNKERECZR, BNKAEMTEE Ak £, #Him
R N KEB AR A APy ZRRE AN 72 i AB B R F R R An AR g

HIESEE: Cell, IREIFAMHAT 10



NKRE SRR i ZREAIaTTRiE

) R=UESS

EKLX= S00CHOW SECURITIES

‘MR SRETT AR

NK{HR S & 7T AR EM

» HRSETR REARBREERADRME, S9RINEE
MiEF, EHAREMHCHIEENEEHTE, ASHBEERE
[EEIBEARR, NTEZERMDIVEIIEME. BERARIEE
HRGIE /AL,

> CEEY AR, BUOTHHE AT LSRRI R EIER
HIBAGER. TZlEar EA—1TEE N ARBRRREEISE
MREAVARREFINLAUE M E B I IS ThRERUH, EFMNEEARR
- BLAETRSRE—MFERIS AT MW ATT VNS,

NK*EH@IFIJ?UIL*E ‘ '.
Blood L h Isolati
ol \ / T o & Oe o
ymphocytes
(30- 50mL) 717 H A B 40 R

Selective Activation
and Proliferation

of NK Cells
NKH B IE R 1%
EE S A

Cell Culture for
3-4 Weeks

® 4
Blood Withdrawal
and Infusion at Visit
S A SR R 5

Infusion = .‘ Highly Purified
J=%] Activated NK Cells
, q Sterility Test and N'E’Kﬁfféﬁﬁ{t
.‘I F Endotoxin Test . [ 4

EEKRA S HE RGN -~
HUESEE: Southern TOHOKU Hospital Group, FREIESHTIET

RMFESAGERE, NKARAEE FEE N KRR IERF(E
MEIERREFRE TR FEEREARIRERIE S

Risk of Cancer ==~

BELEE ~ " <
NK Activity Declines
with Advancing Age
B RIS B T RE ﬁ
3t
4
10 20 30 40 50 60 70 80 90 100 (Age) 2 4 6 8 10 12

Time after measurement (years)

BEREEHIE (F5)

NK#IEiaTiE

RREN, FHESEENFBSEERIRE

When You Are Doing Well Prevent cancer and Viral Infection
RemER T By s & mrnm s e

After Surgery or Proton
Beam Therapy

BEFAMRTFIRT

Prevent cancer Recurrence

Uil iLE O

Slow cancer Progressionand
érove Prognosis and Quality of Life

ZroitR RSEERE  NEHE

Low NK Activity
R1ES
(34% or Less)

Medium NK Activity
) B¥
(35-51%)

- High NK Activity
BE

(51% or More)
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Q@ " s [ Expansion Techniques Combination
Chimeric Antigen Receptors . \(
: . ~ (= Irradiated Feeder + IL-2
iR :* Autocrine Stimulus oo ® d._ X d Feed Therag?lfas
> N K?Hﬂﬂ@ﬁ%ﬁ’ﬂﬁ*iﬁﬁ—'ﬁ Chemokine Receptor © = -Modified K562 (4-1bbL + mbIL-15/mblL-21) Cytotoxicity

y NT — . Genetic Checkpoint Deletion -RN-T Cells PD-1/ CTLA-4 Blockade
H(@%@éﬁiﬂ@§1u ! @EE: Cell Lines NK-92 dificati -EBV-LCL Monoclonal Antibodies
Modification -PBMC Mechanical Ablation

0 Allogeneic SCT
©  Feeder Free

RS MNREN. IR |

. “, Bortezomib
* -Cytokines (IL-2, IL-12, IL-15, IL-18, IL-21)
> é X3 - - -
g?ﬂ;gﬁg EMS HHE\ :H%A Genetic Modification & -Gr.oup S /.Zole.dronate T ;
J\j:_/J\ﬁlﬁ%XﬂE E . Stimulatory Antibodies (CD16, CD2/NKp46) Lymphodepletion
Cryopreservation N IL-2/1L-15

> WOSRRT SRS s ) | . ; ;
N I 5 s )
I, SPEE. 1

NANRE. LR, BEF iPSC T '
. = -~ Stem Cells hESC ="~ “ --------------- > NKCells ------
. N . CD34+ HSCs

> ATEEREEEREN , ) c (& .
NKAR, A HmIase S s
FOATRERRIET R & L S :
s-k° UCB Units T Immunorﬁagneﬁc ___________________________________________________ '

Primary Cells pgnc/ Apheresis CD3 Depletion/CD56 Selection

= Overnight Activation (IL-2 / IL-15) &

@@ ... ‘oeoviewiiniisos

“HRESREN %ﬁ&ﬁl

HUESIE: Cytotherapy, HREIFSMZH 12
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00 2T > PB-NK : MANEIEZA (PBMC) HuiiENKERR, [RIPB-NKRILUBSREFUEASNELM, B

P %° AR OO BERS, PBMCENKAIMTENE, hENKMMITIk T AR (AN AEAR
| L42\__ CIMLNK PREUE. SATIPBMCHRNKARRIAILLAIN910-15%, EULEEARINT1E, TEHHIRRA: T
| ‘3 L1t~ ol FF. AFRAERGEIEET. BRI ERE.

> NKHRZR: MARZEPRIENKAE, E2FNKERZRTE: NK-92, NKG, NKL, KHYG-1, YT, NK-
YS, SNK-6, FlIMC-1, XLMERENBEFRMFREMEREEE, FNEIETIRE. EHRfIHTERE

vy | . BERIRBNK-92HEE BT 7 NKEERE e NIRAR, ERIEMHTIRREIAR. NK-9240

N FEEKPRIBHRIEEBINZILESNNS F, HERMEIABRREESZ AR/ DROMESA, EIUL

| NK cell lines SIS
=' > iPSC-NK : MiSHSaFMIE (iPSC) sySIEIATMEM (ESC) MR ENKMIE, S46T4EI (PSC
) ) FHERINKRRR A RANKEIEAINK IRt BN T S8, PB-NKAIUCE-
@ " RS NKEBRESSIRE, (55 HIN KA R MAESCANRINRA, MEEREREN. NKA
PSeNK BRORIBERRN, AT SN EHEBEDHILAMOEE, AT, SRS AEE
IPSC- ¥, IPSCRRESCHTEERINKIRIES T 0%, BN TRLURESRN. BERMmImst, s
I
. AP0 > UCB-NK: MBFEMFRIMENKIEN, EAAIESTNEMSRNKERS (PB-NK) |, UCB-NK/ERFEA
o | TRIEATAIRIEIESR, MM THIL-2Ra, LUREAKFAUSNESI, (BRUCBHRINKEIELS
: UCB-NK TN, 40515-20%, BUERIAY HEUCE-NKARIRAMIEES 1 SPB-N KBRS,

HUERIR: Cytotherapy, Nature Cellular & Molecular Immunology, RRIESHFIET 13
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Starting cells processing Expansion and function improvement Product storage
i Cell separation  Cryopreservation Sorting E EGene engineering/Differentiation ~ Expansion/Arming Wash/Package E E Cryopreservation »E
= 1 . m
B h ' ) _ e : | " |
l: : V/L/ i
¥ —_— 7,‘ b ,. ?’J E 9
_________________________________________________________________________
[
~‘ Monitor and control
Ak B A E4EREIRE EE RINKAERE, I
EERESENT 1815512, - | .
— T 3 9 =
AR IR N KA RAT SN, IR MR, EHl. B
“off-the-shelf”

> Bin@ARNKAREFRIEEMUEERL , 88=1TRINMKESIE:

1. HREINTANfE, GSRMEEREE. oBMNSHRTF

2. ¥REMINEEXUH, BENKAEESR. ERTRE. misRRNex

3. FmifF FRETEERE '
> HEEFUREPERAREESRSE, TRERE. WNERITL. NEEREENE~TE,
> SRERHRFZENNERS, WiEm. M ZE T8 aERHThE.

HUESRE: Nature Cellular & Molecular Immunology, FREIFSHARAT 14
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> Sigbpil), #Eiws. NKAREAMEIERRIRSREARNE B, FAMERIEERFDBHE, XMRARGEE
BRAFZENRRBISFS—RIBERNN S LUIKIEER, BAFENKRSS, BREMHCIRS], NKARESRICHRRSAIZ
g, ERXEEn /RS EAE, HIEESRSNEFFTE.
> RERR, WRSEE. RTEMNR "EFPER" HRINER, (FASLKEREMAEIIZOMARE, NKAREIERSREZMIEHY
D%, 201652F48 (BR) RETIE T —REEBRIZHD FEWFRBakerfISRHAR . LINKARAENREAIES

FRREMEA(ESRIER20%-30%.

> iEmil, WENSTTE. EERETEEE LT FRUIFAN. 7. BrSFBE—E8RER T, EATERSW, BE
ATRESEEFRE, TJLUSEEIH TREMIET A, N1999F4RRI2009F3 R, REUMEIZRT REREBRIET TR EZ 2
Giafr R LRSI THROEES, 46001, Hep, [RAME. BE. SEE. HE. BRiME. IINE. FEE. IPREENEEL
1,198 A, &&ig6Xialy, TEEMTA). Bo=M143A). KEIRRE(45A), HiF305A, infrBE/925.5%, HmisEH

AR T Pkt da/ N E—ERRT (B DS ARE it AR . BIR

~1%

Z=/54% AN N ERR), “98—F U LRIBREBEREATT,

BEPATST BT :

BHHE

#UERIE: Journal of Cellular and Molecular Medicine, TREIESHZRFT
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‘MARTT AR LIE S, BRSE, RERAME

Number of trials (IR)

N W B O
o

Y

(2]
o O O

T e BEFARIIXTNKEHR
| =m Phase lll H’t]“ﬁﬁiitgﬁfe‘ﬁ

| &3 Unknown

o
1

ISR, NKARETAEEIERS &K T A/ IKE, Ttk

AR ZEERRERIAIRE, EREERREX—
FEARIR.

W ZERY2 SEFEERIEARTAREFRIR T NKARREiaTr 75 =RVImPRIE
¥, EZE2021F128, kIR 74200ETFNKAAET
ERIEARIRE. SCEEB20165E, NKAIRRIHIRITE X
TBEIEIN, EYFFARA7TIA, HPLUEA, I/IHRIGRAE,
I/INER, NIHAIGPRSEIGIRD ANNRRIEARILISAY ™~ mED A&
FATI AERS S,

EIHARYJLER, FTHASET LA mIEH R IR AR T ER
FEUSHIARN.

"] == Phase |

B Phase I/l

3 Phase lI/l

[ Phase IV

HESRIR: Journal of Hematology & Oncology, HASCRDS , Insights, REIESHZEAT

> #E2021%F12H, GlobalData#liEER~, IEEFRENKAME
AN RSB AR EEEFEFTE. EE. Ril. FRZ.
’ I 99 l 10

A\

NKBIETT =2 Bk
AR (BH3%TT)

4
BRI NKET AR/ HERIES 76 }
NKBRETT AR A i ECellularity,  Kiadis, EHHHZ
. ImmunityBio%, XL ELFERHINKMAEAT STURAL
&, SIIERSKRELGE, SFEFAIE. VK. BIEERE
. XA%ES, BERMAOIUEZUSERHITHE,
Insights#l#4: 20225 NKBRRT I ARSIk ThiZnA347 88 hES

. HFEMILL16.2%B0CAGRIE2028F1XF1006. 7TH <4,

BABEEFHRI . PAREHIHBEEXE

s KRR %E BN BEX A
i 40
30 ity
20
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02 2028 g

2012 2020 2030 2040 2050 (%)
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g gy > EAE, AR IEEETTR, SIEATHSAT. KBt
YISO T A T BRI Ea e S T AT e B e S Bt
i S R B R EE A IS AR RO 25 T 22

= \ > BAESTECEAESRETEMEAHM (PMDA) BEIEAMIFI55
Q) AT AR SR . BRSNS ST,

SRIEARIRIE LGB

(1995-2021&iT)

HIRTTERITTIER S

< Fr{ERAINKAIRAYLE SR E2EI3R.,
TR 2 R B OERFR SR M O HERS[1995~2021]  EipsErIn s

= [2016~2021] +  ELIRRAGREGATNTRE, (ERarBEXSFEEINE.
- Ermareame +  KEBDETIRBERRENIMrEY1505 Tt~ 3005 7T, Btha

iy MEGESFTEEZRANER, FERETTIEA.

(20105 MLy . MERSBHOE | RS OREGS

BRBAMNUBLASLFES
# e B EERSRE REFRESRE BEFIZE
CEE (FEEBEHR : 568 3-4 HA) (FBESE 0-2 HA) ZREHA
0 | pmERBASL
HAE 10 8t H4% 6-8 &t » P R :
» SR RS HE slosthmamnasR  SdhRamnser  oon e R AEEARRHH
&Mt
0 19.;5 1997 159—9-—2;; 72;”573- ‘2m5 2007 2009 2011 2013 2015 2017 2019 202\ o %%;‘é%mﬁ 1 E 2 ﬁ (ﬁlx ﬁﬁségmﬁ l E l ﬁ. ¢ §4E l §+ > mEguﬁ; 1-3 ﬁ ?
—EMRER —ERERER — 08 REOREREY — REER [Pmmavensors] E L)  BREBACESIUEA BREBATRSIEA NKEST > SERTEETEEA
ezzicros | 6 H: Clinicaltrials. gov T —#~N— A% TTIZCRDSH M LAERL (i % 20 mS ) ff:?-s/ ﬁiﬂ ﬁim ﬁiﬁﬂ 6'8 ﬁ‘l‘l—)(.t%fi

HiESRE: HACRDS, REEAHET 18
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