Invariant Natural Killer T cell (iNKT cell)

I Characteristics [

1. Possess both T cell receptor and NK receptor

2. Express invariant antigen receptor (human:Va24, mice:V(114)

3. Recognize glycolipid antigens (a-Galactosylceramide or
microbial pathogen-derived glycolipids), presented by MHC
class Ib molecule, CD1d

1 Functions [

Regulation of immune system

Anti-tumor Immunity aGalCer

Allergy fus)

Autoimmune disease

Transplantation

UL O] IE =

CD1d-Restricted and TCR-Mediated Activatio:: of Va14 NKT

Cells by Glycosylceramides VT ki
Kawano,et al. Science 1997 r Jm -
a-galactocylceramide was identified as a ligand for Va14 TCR. § | e

Va14 invariant NKT cell shares distinct recognition systems with either & ¢ adce K
T or NK cells. i

Junging Cui,et al. Science 1997

Mice with a deletion of the Jo281 gene segment were found to
exclusively lack INKT cell subpopulation (iNKT knock out mice).
The iNKT cell-deficient mice could no longer mediate the interleukin-
12 (IL-12)-induced rejection of tumors. Va14 iNKT cells were found to “
be an essential target of IL-12.

Ja281 knock out mice
TIENKTHIBIA R R

Natural killer-like nonspecific tumor cell lysis mediated by

specific ligand-activated Va14 NKT cells
Kawano,et al. PNAS 1998

BEDTIR

NKTHIBEDFEL LT IR

Va14 NKT

R
'

Vo o3y & . NKTHIRDHFET DT IR

a-GalCer Vehicle

Inhibition of Experimental Tumor Metastasis by

Dendritic Cells Pulsed with a-Galactosylceramide
Toura,et al. J Inmunol 1999

Lung LLC metastasis Liver B16 metastasis

LLC :4x10% i.v. day 18
DC :3x105,i.v. (day 1)

B16 : 3x106, i.s. day 14
DC : 3x105, i.v. (day 7,9,11,13)

DC pulsed with DC pulsed with

Vehicle
Vehicle

aGalCer & aGalCer

Proliferation and activation after administration
of aGalCer-pulsed DCs

DCs, i.v.

~ S

lung resection

Expansion of Lung Va14 NKT Cells by Administration of

a-Galactosylceramidepulsed Dendritic Cells
Akutsu,et al. Jpn J Cancer Res 2002
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NKT cell (x10/lung)

IFN-y
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days after DC injection
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Antitumor Cytotoxicity Mediated by Ligand-activated
Human V24 NKT Cells

Kawano,et al. Cancer Res 1999
In vitro expanded V(24 human NKT cells: aGalCer+IL-2 for 2 weeks

0.22% 70.1%

SR
In vitro[= TaGalCer & 3t 1% ¥ 5
C & TNKTHBEA R

AEENKTHEBRSS LY
HMR

Control Va24 NKT

BRARERICEBTBH L VRRRIITHINKTHRRERE

B LA REMRaRE
CTLRE NKTHlfa %
RER BERER BRARER
FEHEE ~RFFF - MHC aGalCer/CD1d
MHC  BHIZ—HLEARTFF - EEMHC HiEH - EET—DOMHC
*5—FH MHCRE MR A #a TRTOMNAKMR
SRIRRR BEOMHCS 1 JOBE B AIZATHE
AEDHE AR

NKTHARRIC & 5 fh#E e g fitik
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* GMPERITHR>7-RR TR
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* MEEERRBHKS (H11.8,H13.2, H159 - -
* GMP aGalCer(KRN7000)¥ 1) > E—JL

* {5 3 AFHDH
(FRK - XA I Tx53—K - EWIA—U X5 FRR)
RsMRM 1 \ﬁ*
aGalCer
BERMM

£ HERMERE

% (KRN7000)
IL-2+GM-CSF #R#lka(DC)

| Phase I study (2001-2003) 5 - H{THINMARAILS Clin Cancer Res 2005
Phase Ul study (2004-2007) B3¢ - H{THRARAIILS J Immunol 2009
Pilot study  (2007-2009) HfTHI#HRTREARPI R 55 J Clin Immunol 2011
Phase | study (2009-2011) F# - ETHRAEXMTHRS

‘\’#Revlew: Clin Immunol 2011, Semin Immunol 2010, Immunotherapy 2009
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Phase I-ll study of aGalCer-pulsed antigen presenting cells (APCs) in
patients with advanced or recurrent NSCLC

Entry criteria
advanced or recurrent NSCLC refractory to standard treatments
at least, 4 weeks after the previous chemotherapy or radiotherapy
20<age<80, Performance Status<3
normal or near normal renal, hepatic, and hematopoietic function
Va24*VB11* invariant NKT cells in peripheral blood>10 cells/ml
no use of concurrent corticosteroid administration

Primary endpoint : investigate the safety profile
Secondary endpoints : measure iNKT cell-specific immune responses

: evaluate the anti-tumor activity

Total number completed: 17 cases

Treatment and Immunomonitoring schedule

apheresis APC#1 APC#2 apheresis APC#3 APC#4

RRE O R

blood sample collection

= o =

— e o —

1

< 1st course == < 2nd course =)

«Peripheral blood iNKT cells and NK cells: FACS analysis
«IFN-y production: Spot number of IFN-y after in vitro stimulation
with aGalCer (ELISPOT)

Preparation of Antigen Presenting Cells
_[day 0] Cell Processing Center

{ ollected whole PBMCs

Leukapheresis; ~.

\" )

GM-CSJF_
for 6 or,

T

aGalCer-pulsed

APCs

* (1x10%m2) gm@:%
NKT cells \

. DIV

Capeior. v [day 7 or 14]

tumor
D

ytotoxicity
f A '

[day 6 or 13]
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Results: Adverse Events

NKTHIfE R R E R G OREH

Grade 1 Grade 2 Grade 3
001 Fever Proof of concept T#H %, AAMIZ & DNKTHIFRRK G RGHRERTHE
AST, ALT and potassium elevation
002 General fatigue Anemia
003 Creatinine elevation -0~ Absolute number of PB NKT cells
DOE 22007 ﬁéﬁmﬂm & Absolute number of PB NK cells
004 LDH elevation 2100
005 Anemia 20004 =
008 FACSfZ#T o] 20
010 General fatigue Fever E =
012 Fever, Dyspnea 2 15 3
% 00 8
013 Fever i &
016 Fever 1w 2
LDH and ALP elevation 100 3
017 Chill, DOE e
LDH elevation 24F1TC
o018 Fever of desp vein 0 7 14 21 28 35 4249 56 63 70 77 84 Y
019 Chest pain Fever I days
apheresis apheresis
022 Creatinine and amylase elevation DCiDC2 DC3|
023 Fever, LDH elevation
024 LDH elevation Bloody sputum
025 General fatigue, Chest pain
Total bilirubin elevation
by Chiba Quality C on Cell Therapy
NKTHIlAR RN A ERGOBRE Immunomonitoring and Clinical outcome
case baseline NKT FACS Max [ ELISPOT Max'| anti-tumor ™™ follow | prognosis
T efect (days) (months)
PN N \ -ELISPOT assay- 005 0.004% 2.6 (d56) 19.5(ds6) [— SD 252 366 dead
Sample: Freeze stocked PBMC 004 0.057% 6.2(d14) | .15.3(d56). " PD 71 19.4 dead
Stimulation: aGalCer or Vehicle pulse 002 0.014% 11.9 (d14) 10.8 (d56) sD >84 322 and
£ S, Incubstionjtime 1 6lhours 013 0009%  21.1(d21) | 5.6(dss | | PD 63 276 alive
025 0.041% 0.7 (d14) 5.3 (d35) A PD 77 18.9 alive
8 Interferon-yE & 008 0.015% 09(d14) |.* 4921y - PD 63 16.4 dead
H 018 2.000% 32 (d14) 3.3 (d14) PD 77 216 alive
MaGaiCer-pulsed PEMC 010 0.240% 0.5(d49) |~ .2.8(d35) . sp 260 327 alive
019 2500% 1.8 (d14) 21 (dd49) PD 61 14.5 dead
Co = - H 003 0.023% 09(d21) | - 20(as6) - | sp 153 18.6 dead
3 012 0.200% 1.0 (d49) 1.7 (d49) sp 208 25.0 dead
§ 017 0.039% 38(d21) | - 1dd21) —l PD 84 5.1 dead
AL < 022 0.023% 1.3 (d21) 14 (d14) PD 72 17.4 dead
024 0.013% 19(a4) | .13z . [B o 35 13.0 dead
O T GTae 016 0.015% 10(d14) | 14 (d28) PD 70 36 dead
X 4.7 I . i d
£ Al -pn-n-u] I 023 0.026% (d21) | 1.t (d42y PD 72 9.6 dea
DC1DC2 DC3 DC4 001 0.017% 1.3 (d21) 1.0 (d21) PD 7 7.5 dead
Increased IFN-y production correlates with better Summary

All cases (n=17)
MST: 18.6 months
2-year survival rate: 41.2%

overall survival

100 7
80+
-3 Group A: Good Responder (n=10)
B MST: 29.3 months
£ 604
B
s
S a0
g p=0.0011
% (Logrank)
20
0 T T T T T T T —r
0 12 24 36 438
months

Group B: Poor Responder (n=7)
MST: 9.7 months

Motohashi, et al. J Immunol. 2009

1. aGalCer-pulsed APC administration was well tolerated and could
induce NKT cell-specific inmune responses.

2. A follow-up data indicated that, at least, 10 patients who displayed
high IFN-y producing property after aGalCer-pulsed APC treatment
achieved prolonged overall survival.

3. The augmentation of IFN-+y production which might be related to the
long survival was detected after treatment. We are now
investigating the novel biomarker which can predict the IFN-

Yy responsiveness.
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EEOERERFENS L, CO14 HBRN 5
GM-CSF+IL-4 TR

BROFRSEE, EEBRND6M-CSF+IL-2THRE

L

[day 7 or 14]

[day 6 or 13]

i

Collected whole PBMCs

’/'\ o= 2

g :.7 »0‘-*-
- cultured with 3 abGalCer-pulsed
EM-CSF and IL-2 APCs

for 6 or 13 days (1x10%/m?)

DC fraction in the IL-2/6M-CSF-cultured cells
are mature phenotype

whole PBMCs adherent cells
| ILZ/g":MSF control
o 1 \ — APC
IL2/6MCSF 8 L1 \ - APC with
'g \ X Ok432
K]
2t moDC
5
TL4/6McsF & |

CD86 Fluoroscence intensity (SShsh, FShish, CD11c* cells)

Ishikawa et al. Int J Cancer, 2005

Detection of specific biomarker associated with

the responsiveness of [GalCer-pulsed DC

100+
~ 804 Group A: GOOD Responder (n=10)—
g MST: 29.3 months
B ool
3
5 1
201
0 12 24 36 48
Group B: POOR Responder (n=7) months
MST: 9.7 months
pre-treatment
vs
post-treatment

LTB4DH, DPYSL3 and C13orf15

Administration of aGalCer-pulsed DCs before
operation in patients with advanced NSCLC

Dramatic accumulation of NKT cells in TILs
after [ GalCer-pulsed DC treatment

001 002 003 004 001 002 003 004
P o 701 182 710 §9.0
PBMc;l ¥ m m gm *m ] ]
Sl 3 L /\

TiLs {47 Q <
W 0 [ s pi xs0 {PRY

318
x5.7

56 136

Normal, m ':V m
Lung MNCs *
(non cancerous}*\;;

283 20.2
x2.0 x1.1
18.1

=ty i S |
. 81.4 262 470 9.0

e T T L] T E S

v il T 4

MNCs £ Wi e 3 ~ 3 & A

s ) \

SR
5 NKT cell cD3 T cell
Vo24

NKT cell-mediated immune responses

NKT cells

¢D8* T
IFN-y production
v
B Jeancor  (NKT cell+ NK cell) prolongec
! Sy survival
T d acquired
(Adjuvant effects)
Ll
! Intravenous

apheresis MLl
injection

PBMCs, IL-2+GM-CSF [_GalCer-pulsed DCs
( ) T
GalCer
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BEEMTMHE (F2HRAEER. FIFEBEER)

- ERERKEOSENTERBN (BR)

- REREREOHAT GESRH)

F HENICRER ST -2 RREEN

FRENGERERCRIEZVEVSIBEO-—XIZHET 5-HD
HEADET

aGalCer-pulsed APC () & EE % 5Tl B~ D B FE D B2

2010548 BEHBMERIRBAE2R (LEEHR) ~BHE

2010568 {EY4ELOHNENR. REMARIIEIE (FEER) TO
RYELERZY, BY T,

2010478 %38 (BEEMR) ~HEOLOHIC. EHEERRICEIEED
. HIRAEEOEMBE. CMPEERR.

2011528 EBB~F2EOHFIHEHK.

201148H EBEFBMEEBRBNEXRH. MAA (FMK) AAOEME
EICTEBOERBEERT, BEERYET.

20114F9FA 288 MEERTMEHEICTRR,
20114128 £EERZMREHE. PRUSERBEARICTRE,
20121818 BHELYDREL D,

EEERMMHE (H3IREEER)
aGalCer-pulsed DCO WL EHEHEE

B : YIRFRETH S EE R RMHEOFTR2RARERETLT 5

Primary endopoint: £ 47 #iH
Secondary endpoints: fI#EEBAEFLM., BIHE, KL,
NKTHIF & R S R G

HR . —TARE T ROIE/NMRIHE
PS 0 or 1, £} 20~ 758

FiE : BSHRIMIC TR L7-PBMC & Y GM-CSFR UIL-2I= THEM L 1=

aGalCer-pulsed DC#2EIMARN K ET 5. ChE23—REITT B,
REREESECAESRE : 13— %71 599,500/
2 3—2ZT1,199,000M

Sipuleucel-T [Provenge®]

AR MACRRA T ROBEBIERILE BRI RS
PBMC& Y kM SO HRRTHMEZMML . MIMBRROARERTSE,
WIRARS T SRR RENRE

Day 0 Day 1-2 Day 3
Leukapheresis ﬂ Cultured with PA2024 q Sipuleucel-T is transported
(PAP+GM-CSF) for 40h to the out patient

\mn.“*'m”%ﬁu Sipuleucel-T#5 : 3E
(0,2, 4:8H)

A Primary Uiy

Sipuleucel-TH(341)MST: 25.845 A
PlaceboB(1714H)MST:21.74 A

MMELEFLM : 3.7 mo vs 3.6 mo
BYE : 0.3% (19/3415)

Pttty of Sumwhat (8]

$93.0003E #5178

Philip W. Kantoff et al. N Engl J Med 2010
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Table 2 Comparison of the incidence rates of drug-induced lung disease in Japan and abroad

Japan Overseas
398% 0.3%
Gefitinib (4,473 Japanese cases, {23,000 US cases,
AstraZeneca’s cohort study) FDA Approval Letter)
. 1.81% 0.017%
L (3,867 Japanese cases) (861,860 overseas cases)
Bloomvein 0.66% 0.01%
e (3,772 Japanese cases) (295,800 global cases)

The incidence rate is markedly higher in Japan than abroad for any of the causative agents.

Azuma A, Japan Med Associate J, 50: 405-411, 2007
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Safety-Related

Regulatory Action
Patient Population Estimate in  1.18 = 0.07 (p<0.01)
million patients

Launch Lag 0.28 =0.18 (p<0.05)
Similar Mode of Action 0.23 £0.10 (p<0.01)
Bridging Study 2.50 +=1.24 (p<0.1)
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Arnold FL et al , Clin Pharmaco Therapeut., 87: 714-720, 2010
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Hnda Strong Associations of HLA-B*1502 with SIS H’nﬁ HLA-B*15020) R fie =
Medical genetics 797*%1—6:&%#{%@&) Bhé

A marker for St ERK&:2-7%. BEAN:1%XKiE
Johnson syndrome 5
S!c\'::mv-]nhnmn syndrome and the CBZ-SJS 1 00 A)

related disease toxic epidermal necro-

lysis are life-threatening reactions of the (44/4416“ )
skin to particular types of medication™. Here 0,
we show that there is a strong association in CBZ-tolerant 3%
Han Chinese between a genetic marker, the
human leukocyte antigen HLA-B*1502, and (3/ 1 01 WJ)
Stevens-Johnson syndrome induced by car-
bamazepine, a drug commonly prescribed for Normal 8.6 %
the treatment of seizures. It should be possi-
ble to exploit this association in a highly (8/ 9 3@] )
reliable test to predict severe adverse reaction,
as well as for i igation of the pathogenesis 0.0715440
of Stevens~Johnson syndrome. 0.0482812

! g.ou‘mw
Chung WH et al, Nature, 428: 486, 2004 http://www.pypop.org/popdat
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3) #%h i M. 7SS Cabemepne
2 P& SIS Carbamasepine
M &5 SIS Carbamazepine
3) Hﬂmﬁ i M 54 S5 Carbamazepine
5 Fos SIS Carbamazepine
2) AR~ADHHEHE Bl{EAR 3 P52 sis Carbamazepine/zonisamide
&= 7 M7 TEN  Carbamazepine/zonisamide
8 M6 SIS Phenytoin
sis/ TE{"EE@%Eﬂ% 9 oS SIS Phenyloin
é: 3 ) E 10 o4 TEN  Phenytoin
R b " Foos6 TEN  Phenytoin 0 +1501/*5401
2) IR~DBHEH 2 M 6 SIS Phenobarbital Severity unknown *1501/*5101
13 M8 S5 Phenobarbita 1 *1501/*5101
w&n Bl{ER#RE 1 P& TEN  Phenobarbital [) 45101745401
15 M5 S5 Zonsamide 2 1301/4601
*iE T 16 R S5 Zonsamide 1 +4002/5101
7 M R TEN  Zonisamide Severity unknown 350174601
18 MO TEN  Zonisamide Severity unknown +3901/°6701
"These patients were reported in the previous report (10]. F: Female; M: Male; SJ5: Stevens-Johnson TEN: Toxic
AP oareeoe RIS, 9 1B s [ MSS Y 20fG et | JCAR/ JSear Fonbun] Kgniwa N et al, Pharmacogenomics, 9: 1617-1622, 2008
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Ozeki T et al, Human Molecular Genet, 2010

McCormack M et al, N Engl J Med, 364: 1134-1143, 2011 e 43, HLABISO2T L b o S0 (3 I I T i
0.019-0.124, HAATIR000) & O A KD,
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Trial density
203
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Figure 1| Density of actively recruiting clinical sites of biopharmaceutical clinical trials
worldwide, Density is in per country inhabitant {in millions; based on 2005 population censusesk
darker orange/red denotes a higher density. The trial density and average relative annual growth
rate in percent is shown for selected countries. The countries in grey had no actively recruiting
biopharmaceutical clinical trial sites as of 12 April 2007.
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Nature Rev Drug Discovery, 7: 13, 2008
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300mg 600mg Oseltamivir

Al Median (95%Cl) | 78.0 (68.4, 88.6) 81.0(72.7,91.5) | 81.8(73.2 91.1)
regions HR (97.5%Cl) | 0.946 (0.793, 1.129) | 0.970 (0.814, 1.157) -
N 364 362 365

Japan Median (95%Cl) |  78.0 (68.1, 88.6)
HR (97.5%Cl) | 0.916 (0.740, 1.135) | 0.946 (0.764, 1.171)

80.7 (71.1, 91.3) 80.6 (70.0, 92.3)

N 247 249 246
Korea | [Median (85%CI)| 684 (43,5, 119.0) | 49.7 (31.1,103.0) | 634 (37.6,860) |
N 36 34 35
Chinese | Median (95%Cl)  80.0 (57.4,107.8) | 104.0 (72.2, 150.1) | 103.4 (77.2, 137.2)
Taipel HR (97.5%Cl) | 0.939 (0.628, 1.402) | 0.969 (0.658, 1.426) :
N 81 79 84

Cox proportional hazard model
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