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55 25 e PR AR AR o & A SR R T AR S B & 84y
AARHEEZ - NEEA 1600 A > 53HIPREEES ~ BURrRRH S EFE
F o BRI R R E EENERY G st BREE
FE TR BT RIS B R BRI R4S SR MU AR ER P IR BREA 25
AARHERL o AWWIEEHYEE T EEREN T 0 RErA
(T Cell Immunotherapy)-f {2 & FHAE MRS B2 1 AS Se s > G H.
srk ] 5 2 22 [T A (solid tumon) Y FEA » B RIEEIAE R A VI8
WAVERRS o BRI AHARAVAEE - —RYE RU2 B RS AR GO 2 i 4R %
8 (HE A ZPIEESI R T 418 - sE G E L Emn - 55—
o s BB B E A SRR EE AN BRI > DA R Re s - 1Y
IEREHYETNER -

RET AR S i — T AR ARy B (E A s R R
5 B HSMRYVE R TR E S R A LE RN EREBPIEYE - HA
HitEE5 2K Human Plate Lysate 5 [ZE4HAAVEIAE » 4845 GMP F4kdY
Human Plate Lysate 7Eri1H _FRE - 5551 > REFC AR SR BLE 2 TR 22
e AE EHE e SR RERENE TN AR s sm iy SRS
Z— o

BRI T 4HfEry A (T Cell Immunotherapy) ~ E: R {&Efi(Genetic Modification)
JeE A oR A (Cancer Immunotherapy) ~ ZEAS4HAEHE (Allogenic Cell Therapy)

NI IR 2471 (Human Platelet Lysate)
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AN - RACH] L BEAEEE N b OriFRIIEER R TTHEH
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iS3] 1712
5H1H B - &Il fmE
5H2H R IPRF ESRDEE T/E/ N &
WtE S BRI A E
5H3H o BB A B 2 (Global  Regulatory
Perspectives) A&k
5H46H S 25 B PR AR a R e
5 H 4 H&0 IPRF 4HR &% TAE/NaH & i
5H7-8H OfE St mE-EE el
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a5 X - REEENRRHEAT:

55 1R(106 4£ 5 H 2 H): IPRF ARG TAE/NEEH &R

— ~ {BET Expectations for Bio distribution (BD) Assessment of Gene
Therapy (GT)Products

EHENAREEAL: BUR(EMA) - 2B & mEEY)E I (US FDA) - I -4

Y55 E g (SWISSMEDIC) ~ HARRYIBIZITEUE N B &% i B St e 4 AT

i (PMDA) ~ BUNER BB 5(TCGA) HlaB g matyyai®

(TFDA Ei CDE)

NEREE:
FERERRA R E ST ERVEEY B 2 A - (B 2R A AR R A
£ B ¥y L 7 B — H & (single dose) #Y & %% 57 A7 &\ B
(Biodistribution) - H Fifff: 1 EX PHELSE B R an B2 9) B B E A D HERY
f55[(guideline) - PMDA ~ TGA -~ SWISSMEDIC - &4 A 9HHE
HFE5 | - HAEsE A o fielisa DL Esk:

® Use the intended clinical gene therapy in the final formulation
proposed for the clinical trial because changes in the final
formulation may alter the BD profile.

® Use the anticipated clinical ROA if feasible, or justify the ROA
employed.

® Inclusion of both genders or justify the use of a single gender.
Use the adequate numbers of animals per gender per group per
sacrifice time point.

® Aspects of the animal test system that might influence or compromise
vector distribution and/or persistence, such as the animal age,
physiologic condition, and potential capacity to mount an immune
response against the administered vector and/or transgene product.

® Inclusion of a vehicle control group and at one group of animal that
receives a clinically relevant dose level. Additional maximum

feasible dose provide dose dependent information and collection of
5



tissues biofluids from the additional groups is a decision based on the
particular study being conducted, as well as other factors.

® The sampling time points should reflect the expected time of peak
vector detection and later time points to evaluate clearance of vector
sequences from tissues over time. The duration of the study should
continue until there is no signal detection or until a long term signal
plateau phase is reached.

® The BD assessment can be a component of another study (i.e. POC or
safety study). A combined BD-toxicity study may allow to correlate
safety and activity findings.

® At a minimum, tissues/biofluids to collect include: blood, injection
site(s), gonads, brain, liver, kidneys, lung, heart, and spleen. Consider
other tissues for evaluation (e.g. cerebrospinal fluid, draining lymph
nodes, bone marrow, eyes, contralateral sites, etc), depending on the
vector type, transgene, ROA, disease, and other factors. In some case,
where a system exposure is not expected or no leakage from the site
of administration can be demonstrated, a limited BD analysis is
acceptable.

® Use a method of tissue/biofluid collection that minimizes the
potential for contamination (which should be documented).

® Use a quantitative, sensitive assay to analyze the sample (which

should be documented).

B 0 KRENNEFE AR EZ (Global Regulatory Perspectives) HY &7
HrE AT BUAEMA) - EEI G EEE(US FDA) - HANEILITECE N\ B4
i B8 PR 2R 4IRS (PMDA) ~ BN ES i B HL S (TGA) B
o0 CDE) & 23 1 B B ZE LAY i
NARHE:

HER T T ARES
A A B



AT F R AL N 2 i (Genetic modification) Yz A S B » 55
B — (B ARV R R FH 55 22 78T 1989 4 EEIH ALY
A 1000 M THERITHISIA 600 14 > TAEPETT 2008 A5
—{FEREHIVERRE SR - FAERM T REZE LN
2P o AIFE genomic DNA cleavage (FAZAYZS B s 23 E > DNA
(144347 (Translocations) » %232 JFU4E: (Immunogenicity) % o HEFEL LY
ghYYtE H DATECHIFI S B R ARV E e (R E 2L © BN RIE
JEM: > HATal LU in silico methods(BowTie2, BFAST)$.H homology
to targeting sequence BV & FlFHAEW{EE /Y 7774 (SELEX, Cutting

degenerate target libraries, DiGenome and Circle) ©

H RiECEZ TR AR A L R G ZE 40T » BRI A M -
4371 EGlybera ~ Imlygic ~ Zalmoxis ~ Strimvelis » SE4&ERHNIFE—:

R o B AR R

Approval | Product | Company
Indication
2009 Chonfro- | Autologous Tigenix Cartilage defects
Celect Articular cartilage of the knee
derived chondrocytes

2012 Glybera | human lipoprotein UniQure Lipoprotein lipase
lipase (LPL) gene deficiency
variant LPLS447X in a
vector.

2013 MACi matrix-applied \ericel Cartilage defects
characterised of the knee
autologous cultured
chondrocytes

Provenge | autologous antigen Dendreon Prostate cancer
presenting cells
(APCs) and the protein
called PAP-GM-CSF

2014 Holoclar | autologous human Chiesi Limbal stem cell
corneal epithelial cells deficiency

2015 Imlygic Genetically modified Amgen Unresectable

herpes simplex melanoma

7




virus type 1
produce GM-CSF

2016 Zalmoxis | allogeneic T cells MioMed High risk
genetically hematological
modified with a maligancies

retroviral vector
encoding for a
truncated form of
the human low
affinity nerve
growth factor
receptor

2016 Strimvelis | autologous CD34+ GSK ADA-SCID

retroviral vector that
encodes for the
human ADA
cDNA sequence

HAR F HAYAD a7 = (Bl —) - ElRmEEss— o fIE
iPS 4fiHf - EAGHHE - ALUERFERVAAE, EiR RSS2 £
FUE B AGAIAE - FEHM: (non-homology) AR A ERAMIAR - i b i ECHY &
=0 TEIEHASHIRCAS AL o R SR AR TR e 7 A AR B
M52 (Certified special committee for regenerative medicine)j 21 @ 25 =
BT LA RETE - ERAEBBHT - B —FRAVTELH
PMDA HFtME#EE » SR Al1& A Al BT - BRI — AV ERA
PR R FH S R Ak —EER =R o HH ex vivo GT clinical trial
TR IOR A S ERUH 2RAVARE A & E G/ ME R RV (i B EE A
#EN; 1M in vivo GT clinical trial f&Fi5 B AR R PASEEE (vecton) HY 7 =
H i AR ARSI » DA P ERUHEVENE - —RI S > BRVARAEER
TR Rl a e TR PR A B8 A el B AR TR =k -
H A H A By AE B o A W

(1) TEMCELL (Allogenic bone marrow mesenchymal system cells(MSCs)

for graft versus host disease(GvHD))
(2) HeartSheet(Autologous skeletal myoblast derived cell sheet for serious

heart failure due to ischemic heart disease) °
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Rules for hospitals and clinics under ASRM

High Risk (class I)

Hospitals / Clinics

submission

Plan

ES/IPS, Gene modified, Allo, etc

Certified special committee
for regenerative medicine*

Provide RM

MHLW  Health Science Council
— (Within 90 days)
N l / 7

—— Order Changes

evaluation

Middle Risk (class Il)

Hospitals / Clinics

submission

submission (Within 90 days)

Non-Homologous Autologous, etc
Certified special committee MHLW
s

M

Plan !

> Provide RM

submission

Low Risk (class IIl)

“Certified special committee for regenerative medicine is required to have highly specialized screening expertise and
third-party characteristics  (roughly 10 to 15 certified special committees for regenerative medicine across the
country)

Certified committee

Hospitals / Clinics for regenerative medicine MHLW
- _“ 9 -
submission w evaluation lj ‘ M.
plan ‘ ~> Provide RM

Recent ex vivo GT Clinical Trials Notifications

submission

7= T H A ex vivo ER BRI IRE B A E

Sponsor
2017 Industry
2016 Industry
2015 Industry
2015 Industry

2015 Academia
2014 Academia
2014 Academia
2014 Academia
2013 Academia
2013 Academia
2012 Academia
2013 Academia
2009 Academia
2009 Academia
2007 Industry
2002 Academia
2002 Academia

(2002~Feb 2017)

Disease or Condition Planned No. of Pts# Vector/Gene Introduction Classification/MOA
ALL 21 RV/ex vivo CAR-T
traumatic brain injury 52 (US & Japan) Plasmid/ex vivo Allo MSC I
DLBCL ? LV/ex vivo CAR-T
ALL ? LV/ex vivo CAR-T
solid malignant tumor 12 RV/ex vivo hTCR
solid malignant tumor 12 RV/ex vivo hTCR
AMD 6 (1 performed) Plasmid/ex vivo for iPS RPE sheet ##
Lymphoma 9 RV/ex vivo CAR-T ##
esophageal cancer Withdrawn RV/ex vivo hTCR L
AML 9 RV/ex vivo hTCR ##
X-CGD 5 RV/ex vivo enzyme expression #
LCAT defficiency 3 RV/ex vivo enzyme expression ##
esophageal cancer 10 RV/ex vivo hTCR L
GVHD 5to 10 RV/ex vivo immunomodulation ##
GVHD 9 RV/ex vivo immunomodulation
X-SCID Withdrawn RV/ex vivo X-SCID #
ADA SCID 4 RV/ex vivo ADA L

#:according to press releases

##: trial not registered for marketing authorization



T=: HA in vivo B:RE R ARais H a5 2

Recent in vivo GT Clinical Trial Notifications (excl. research-only trials)

Recombinant Vectors (as of March 2017)

Sponsor Disease or Condition Planned No. of Pts# Vector/Gene Introduction Classification/MOA
2017 Industry  solid malignant tumor ? Ad5/in vivo oncolytic
2015 Industry | Japanese Ceder allergy 66 Plasmid/in vivo antigen expression
2015 Industry |melanoma ? HSV/in vivo oncolytic
2015 Academia solid malignant tumor ? Ad5/in vivo oncolytic
2015 Industry 'mesothelioma ? Ad5/in vivo oncolytic
2014 Academia chronic heart failure ? Plasmid/in vivo growth factor expression *
2014 Academia intermittent claudication ? SeV/in vivo growth factor expression
2014 Academia glioblastoma ? HSV/in vivo oncolytic
2012 Industry  primary lymphedema ? Plasmid/in vivo growth factor expression *
2012 Industry | CMV infection ? Plasmid/in vivo antigen expression
2007 Industry (critical limb ischemia(CLI) ? Plasmid/in vivo growth factor expression
2003 Industry | CLI/Buerger’s disease ? Plasmid/in vivo growth factor expression *

Sponsor

*:same product for different indications
#:according to press releases

Non-Recombinant Mutant Vectors

Disease or Condition Planned No. of Pts# Vector/Gene Introduction Classification/MOA

2015 Industry

solid malignant tumor 6 HSV/in vivo oncolytic

Source: National Institute of Health Science http://www.nihs.go.jp/mtgt/section-1/prtcl/prtcl-jn.html
1 Pharmaceuticals and Medical Devices Agency with modification

RVU: HAEN SRR e\ R HH 55 2 i T Ra o Ay 1

Examples of non-clinical BD studies

Virus/Plasmid

Virus
Virus
Virus
Virus
Virus

Virus

Plasmid

Plasmid

Plasmid

Plasmid

Plasmid

MOA Administration Site No. of Species oD SUIYWIth 5ot tion Method
Systemic Admin

oncolytic Local 1 Yes gPCR

oncolytic Local 1 No gPCR

oncolytic Body Cavity 1 Yes gPCR

oncolytic Local 1 No gPCR

oncolytic Local 2 No gPCR

growth factor Local 2 Yes (1) qRT-PCR

expression

antigen expression IM/SC 1 No gPCR

antigen expression IM 1 No gPCR

growth factor ) . 1 No gPCR

expression

growth factor 1 (1 ocaly 2 No gPCR

expression

growth factor

expression IM (Local) 2 Yes (1) gPCR

A distinct BD study may be required for a different indication if administration
sites are substantially different.

10




IPRF dHfER T/ N e

=f&® General Principles to Address the Nature and Duration of

Follow-up For Subjects of Clinical Trials Using Cell Therapy

Products

EHENAREEAL: BUR(EMA) - 2B & mEEY)E I (US FDA) - I -4

Y55 E g (SWISSMEDIC) ~ HARRYIBIZITEUE N B &% i B St e 4 AT

i (PMDA) ~ BUNER BB 5(TCGA) HlaB g matyyai®

(TFDA)

NERZE:
FE e amA ARG L TR IEHE - & R AR A
FTaRAY IR BB RS R E A A A SHRE - £ BB AR E]
EIE H R AR AV BRI T E - — RIS - SRS
R 75 E ey IR M (Immunogenicity) i 2 ZE AR A 78
HHREHE T - A RV AT e H - Bt
NP B #5025 FLBHERY IS R - M {DLAHRR 28 an YRR PR A B
SURR AT 225 B EHE R » PR Ry 28 i AR 4 A Ay B R /D
HAGE - IREEAEERIR_FELES - (B2 REEPRENVINTE L AT
SERVEER S - WARER AR B S S - REHEHHY
Hef T BV H A2 2R B Y s A 4 S e 52—
ARy 2 B e e e S E R RS A R G
el —F  [HEEE A AR RSB H H
IS Im G L& -

11



BEREFNKAHST G > TEEERE A HE8E Ry T 1 78

—. R ERBHE RN G R R S
RERAIR G FZF T LB S v THIER RS 5 » #A %€
TR EEE o PlIanaF R eEE - 9 BR IR CD19 2
KE 5 B 4TS E & F IR AT marker F1| ] CD19 CART Ex bispecific
mADb(binatumomab) & R EFRAHELES (oh B- cell ALL, UL E—K1E
2 <12 {H H 99 A)> CD19 CART 9 CR rate(clinical response rate)
4R 70-90% - [fj binatumomab 2575 36-43%( A &% 271) - —fi%1{b
Y CR rate 24 Ry 16% (A& 134) » HHBE AR S EHIE -

& FempiE CD19 & B 4Rt e S AVEC
CD19: An ideal tumor target in B-cell malignancies

* CD19 expression is generally restricted to B cells and B cell
precursors

— CD19is not expressed on hematopoietic stem cells

* CD19is expressed by most B-cell malignancies
— CLL, B-ALL, DLBCL, FL, MCL

* Antibodies against CD19 inhibit tumor cell growth

B cell lymphomas and
Pre B-cell ALL leukemias

*-9-0-9-9-9-0-0

Hematopoietic Pro-B Pre-B Immature Mature Activated Memory Plasma
stem cell (1gM) (IgM, IgD) B cell B cell cell
(IgG, 1gA) (Ig6)
ALL, acute lymphoblastic leukemia; CLL, chronic lymphocytic leukemia; DLBCL, diffuse large B-cell lymphoma; FL, fallicular lymphoma; MCL, mantle cell
lymphoma.

Scheuermann RH, et al. Leuk Lymphoma. 1995;18:385-397.

CD19 expression

12
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Efficacy of CD19 CARs for B-cell ALL

Efficacy

Study

Penn/CHOP
FHCRC

Population

CR 90% (73% MRD-)
6-mo 0S: 78%
6-mo EFS: 67%

30 pts (25 peds, 5 adults) with r/r B-cell ALL
Median age 14, 73% > 2 relapses, 60% had prior HCT

29 adults with r/r B-cell ALL CR 93% (86% MRD-)

CR 88% (75% MRD-)
70% bridged to allo HCT

16 adult pts with r/r B-cell ALL
Median age 50, 44% failed > 2 prior salvage regimens,
25% had prior HCT

MSKCC

21 children/young adults with r/r B-cell ALL CR 70% (60% MRD-)

30% primary refractory, 40% had prior HCT

ELIANA — first
multicenter, global
registrational trial

57 children/young adults with r/r B-cell ALL
Median age 12, median 3 prior lines of therapy (range
1-8), 56% had prior HCT

CR/CRi 82% (all MRD-)
6-mo 0S: 89%
6-mo RFS: 60%

Likely FDA approval by end of 2017 for CTLO19 for relapsed/refractory pediatric B-cell ALL

F575: BBz CD19 CART 4 & B BE AR Fi i (blinatumomab) B pR st
Earas
Comparison of clinical outcomes with CD19 CAR
T cell therapy and blinatumomab

Outcomes in ALL
CR rate
MRD negative CR
6-month EFS
Median OS
Severe CRS
Severe neurologic toxicity

Outcomes in NHL
ORR
CR
Median PFS
Median OS
Severe CRS
Severe neurologic toxicity

70%-90%
60%-100%
70%-90%
70%-89% at 6 months
50%

15%

67%-82%
54%

59% at 6 months
Not reached
13%

28%

13

36% - 43%
76%
32%
6.1 - 7.7 months
5%
9% - 15%

43%-69%
19%-37%
3.7 months
5 months
0
20%



F o LhE R 22 A% (Chemotherapy) £ BE 47 £ (Binatumomab) A B IR
W g B R R4S SR

Results

Efficacy Outcome Blinatumomab Chemotherapy
(N=271) (N=134)

Safety Outcome

Any = Grade 3 AE
Neutropenia
Infection
CRS %
Neurologic % %

Z. B8 CART difaRaVER ReA SR

SRR EmEE R Ry CART JHNDGRIREEE - (H2 H AT [
NEEF > ‘&S il Re e I S AG AR - TReEC R L2 HAT > At
FiE e A I Ay T 40AE > AOERER SRS EMERE > I HUX
AR B R (B R Y ZE 01 - W FE 8 BRI LAY T 4iifR
SRELGY AR E ALY T diiERE R 235 & (profile) £ [F] »
B EUEM: o BRI T A AE TELH CDA'HY > BHE AR
ANRE > HSETTREy 9+/-5%(n=61) ; 35/ A BEf TEEAHAY - HIb
3Ry 49+/-11% (n=28) > p=0.001 > FTLIfEET L2 A EFERA - b
FegaE DUET AT T SHREREAE (F Ry RS AlpE et S 2 AG AT
TEAVIGER - ifi 8 CART 5/ m] LARSE LRV E mnim I HE E (E ALY E

14



[ = - P I Y AR BRI T e AT
CB T-cells proliferate much faster than PB T-Cells

Cord Adult
e PBMC LT
4 | < ‘ Cord Adult
kx| ’\ H aEe L, 1-CEMO Alogeneie LoL 1-FBMC Alosencie LoL
cD4 e F H F EE 2] i A |
o o i ‘ e o I L] N ]
L7 N “ CD4 5% | w | |5 L
e T e b T LCL REN |
CFSEFITC-A CD4 FITC-A L ®
4CEMGILT 4-PEIC 1L T i o o o :5; R P
o i1 CFSEFTCA CFEEFTCA
: 1-CEMC Alix LCL 1-PEMC Al LoL
e 1 2] ik [P L=
2= d es H 18 Pl Ps P hE
cps | L & .
=3 ] [ E €
IL7 = cpg | ¢° Sa
T 1 " T i i W T ] ;
I LCL :
- It 0 I 10* - I3 q 10
CRSEFITCA CRSEFITGA
100 Cord blood 100 Adult blood
CD4
o
APC -|Z “« ”
: Born to run
12
-r
o 103 o

] 0 R I BT 2 SRR AR T HAEEE R

Normal donor CB T-cells and re-constituting T-cells after CBT have a “foetal T-cell” like
gene expression profile, in contrast to re-constituting T-cells after BMT, which appear
similar to normal adult donors: “Neonates are not small children!”

[® Naive CD4+ T-cells from
normal adult donors (n=12)
8 [®] Naive CD4+ T-cells from
N\ normal CB donors (n=9)
\ h,
"
N ®
* " ) N g = Naive CD4+ T-cells from
s o ® o foetal mesenteric lymph nodes (18
o ® “‘. - to 22 gestational weeks; n=3)
. o o bl -
0.08 , '3 ry =
LIRS s b 4 A = =] Naive CD4+ T-cells - 2 months
YR o *N1e after non-serotherapy based CBT
ne \ 1= (re-constituting T-cells; n=3)
o —0.103 —Il.'JE' Il‘fﬂ l]..lJlJ ZI.ZII UI]Q U.IJJ Il.il-l:g E
Naive CD4+ T-cells - 2 months
after non-serotherapy based BMT
Retaten Angle: 120 (re-constituting T-cells; n=3)
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& 7 BT T 4HfEEE4E CDAT AR TRM YESERLLEL

CD4 reconstitution <100 days and TRM

R. Admiraal, R. Chiesa, M.B. Bierings, A.B. Versluijs, P. Hiwarkar, J. Silva, P. Veys, J.J. Boelens BBMT ;2015: 5206-5239

Non-relapse mortality in all malignancies
according to CD4+ immune reconstitition

0.8
|

——  Succesfull immune reconstitution (n=61)
— Unsuccestfull immune reconstitution (n=28)

0.6
|

on-relapse mortality
0.4

N,

02

0.0
|

0 1000 2000 3000

Time (days)

Z st HIERSHE (solid tumor) BV IR G RRI FE

HEZR T AHREAY R G T MR e A B R IR &S 5 2
HNERE e O ARE A% - BRI AT ey LT -
HitesE EREUEHS - W7E KM (brain) = EGFRVI
HER2 > IL13RA - fEFIFIHFE - PSMA %5 » & 25 B (b i3 o 2
HIPURFLE & & 5RAVE L - 7F 2012 4 Julien [Kf i3 LB anHYEIE
T EEEERI > FHBLIEE SR EAAE - FrLSE T 4iiEE
B R PR HREZ 85 - 5 n] IR H RIS EACERERSRE < 15
2016 4 Posy #ff T 5E5 CAR T #HAHLLSEEfE g (metastatic
pancreatic cancer){yEHJfEA » SEHDAREI SRR E 3 -
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Next Steps: CAR T cells for Solid Tumors

A Brain EGFRuvIII|HER2, IL13RA i
-/ Head and neck ERBB family K
- /‘\“”( Lung CEA, HER2, MSLN
( Pleura FAP, MSLN
J Breast CEA, cMET, HER2, MSLN
/ (\ | Gastric CEA, HER2
/ / ,\\ \ Liver GPC3
( \)| Colon CEA
Q\J )i?/g Pancreas CEA, MSLN
/ Renal VEGFR2
[ Ovarian FR, HER2, MSLN, MUC16
Prostate PSMA
Skin GD2, VEGFR2
/ Bone GD2, HER2
) ( { Soft tissue GD2, HER2
J Neural GD2, L1-CAM

70% leukaemia blasts in marrow
* Treated June 2015

[ B TR FE ARy SRR

sTn expression in the most lethal cancers

Males Females
Lung & bronchus 85,920 27% Lung & bronchus 72,160 26%
Prostate 26,120 8% Breast 40,450 14%
Colon & rectum 26,020 8% Colon & rectum 23,170 8%
Pancreas 21,450 7% Pancreas 20,330 7%
Liver & intrahepatic bile duct 18,280 6% Ovary 14,240 5%
Leukemia 14,130 4% Uterine corpus 10,470 4%
Esophagus 12,720 4% Leukemia 10,270 4%
Urinary bladder 11,820 4% Liver & intrahepatic bile duct 8,890 3%
Non-Hodgkin lymphoma 11,520 4% Non-Hodgkin lymphoma 8,630 3%
Brain & other nervous system 9,440 3% Brain & other nervous system 6,610 2%
All Sites 314,290 100% All Sites 281,400 100%
American Cancer Society
i g 3 oo
e M . e o *
& - 0 = -
2 & g - 5
- L S— -
i R o o
-, —
: Tl
B * T . .
* S
e
AILELIS IS
o Julien et al., 2012, Biomolecules
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MUC1 displays tumor-specific aberrant glycosylation (Tn/sTn)

Normal mucin Tumor-associated mucin

Extracellular S~

-
Normal - Lol
Carbohydrate TFAg x
epitopes

Roy et al., 2013, Braz. J. Pharm. Sci

[E /. 5ES CART LA G R EEAVENY)

5E5 CAR T cells demonstrate reactivity against a wide range

of tumor lines,
including metastatic pancreatic cancer

B
Em CD19BBz Em SESBBz
il &£ = CAR is effective
against multiple
cancer histotypes
> a D WP D o *
w““f o @ ,bé\"é @
« & g n
Teukemia Pancreatic Broast
oy GTOUD3 (10E6 CO1ICAR)
C
100— .
' PBS
80 —aoeTD
—i- cp19BBz
§ 601 —+ sESBBz
g 40 '
CD19BBz vs SESBBz
20 p=0.0183
o T T T T 1
25 50 75 100 125
Days Post T cell Infusion

E] & %
Days Post T cell lnfusion

Posey et al., Immunity, 2016
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VU, dRDERFTEARNBRER BB A F IEERN
HHRE GRR AR TR BT — (8 £ B R R R A B N R AE > N R EH]
ga N |

(—) Cytokine release syndrome(CRS)

(—) Neurologic toxicology

(=) B cell aplasis

#1¥} Cytokine release syndrome 7 2014 4F Lee DW fgH, T —Ef# 1
o 4y BER—S54R: E%)EDK constitutional symptons > 45T ST ERIERTS
B EFEAS TREENGE ~ SHYREE - 46 T /Ko) ~ MBRSCH ~ RS E RS -
o R g B BR (Hypoxia) (K i1 & (Hypoxia) - %5 Ry &2 PEHY & fFE
(extensive comorbidities) » 2 A R14& T Torcilizumab - 75 F—Ff5iE
ik AEE T SREER o 5 = R BRBYRM A (FTFE A 40%
) > S EHME =40 IRFTEL T Torcilizumab - 55 U
Mechanical ventilation > 28 'E & M 26 VU 4 : 45 T Siltuximab >
Corticosteriods - Inflixmab - Entancept - Anakinra & -

#1¥f B cell aplasis 1EEEPR_F o] LA4E T IVIG » G0 5 MRTGAE NI B
FERRHVPE R e AHRR BRI Ry iE St B A RSN Ak - g R
AR -
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[ B> CART AliizEE4:HY CRS EIfE SR A

CRS management following CAR T cell therapy

Grade 1 CRS

> * Vigilant supportive care

Fever, constitutional
symptoms

Grade 2 CRS

Hypotension: responds to
fluids or one low dose pressor
Hypoxia: responds to < 40% O,
Organ toxicity: grade 2

Grade 3 CRS

Hypotension: requires
multiple or high dose pressors
Hypoxia: requires = 40% O,
Organ toxicity: grade 3 or
grade 4 transaminitis

Grade 4 CRS

Mechanical ventilation
Organ toxicity: grade 4
(excluding transaminitis)

Lee DW, et al. Blood. 2014;124:188-95.

& +—

* Antipyretics, analgesics,
adequate hydration, blood
pressure support

Extensive comorbidities or * Broad-spectrum antibiotics

older age?

NO

# < Vigilant supportive care

YES

* Tocilizumab — primary CRS
reversal agent

* Refractory CRS — siltuximab,
corticosteroids, infliximab,
etanercept, anakinra

-~

: 4% Tocilizumab FRIEE1&THE AR EE1L

CRS after CAR T cells:
Clinical response to tocilizumab

e Temp

o AN A
AW B T A
RN W A W i
NIV | .
98/ ! \/—W

0 1,6a 1, 1,6p 2. 2.6a 2. 2,6p
12p 12a 12p

12a

T T 1
3, 3.6a 3. 3.6p 4, 4.6a 4. 4.6p 5 5.6a 5 5.6p 6 6.6a
12p 12a 12p 12a 12p 12a
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BA - FYIRICAR B & IR E S (AR — DR AR D RILE
5 5-10 E=ERVEH - 49 15 &5 300 %AM W REAZAYE 2
[EAHAE G ERALAY— RPREL - H RTA WL - — T2 e Ehk
Eﬂtb@ A SRR TS HE{h o A AR Rt Y R (RS A
PR E R RE U3 BB - A BIAR @ I LAY SRR
(decentrallzatlon control strategy) > H oS EH e A R 40
BHREEHAEEM ~ R B SR ETE « B LAVt ELEL0sk ~ E
HfERE SO AR BT A AR B SRS - i (E BRI & e A 3t 5 A = 8L
HVEIRE « R St B A SE T IR AT R B el o 1 B s B L A A g

& e

&+ PSR e R E

»vamvio The Need
Per Patient Cost $30,000 — $100,000

| -
s — ) O
g Shipping
)

/
Stor ing (.ultur ing Formulation »‘ Storing ‘
packing Shipping &

(o v

Shipping Gomg»H

eiaa

Per Patient Cost = 150,000 - $500,000
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©AvVIe Challenges

Donor to Donor Variation

Variety of Processes — Unique vectors, activation, culturing methods and dosing.
Art — Highly skilled staff

Multiple steps

Large footprint — Multiple devises, scale out, large doses (40 billion cells in TILs)
Personal — Scale out model, custom

Expensive with high volume demand for raw materials

No Place for error

Aseptic processing

Expensive infrastructure — Cleanrooms, multiple devises

Long time to market — About 2 years to design, build and qualify a facility
Comparability — Regulation

-0, B R R AR R B L

Comparative Analysis of Manufacturing Solutions

Process A, B and C represents a hypothetical manual immunotherapy manufacturing process
B and C have lean and QbD manufacturing initiatives employed.
D is a modular automated process.

(19%) (12%) (11%) (16%)
(25%) (12%) (11%) (8%)
(42%) (58%) (57%) (56%)
(14%) (18%) (21%) (20%)
(100%) (73%) (63%) £ (68%)

Throughput e

Automated Unit

Automation Level ‘
Operations

Manual

Robusiness and
Control

Failure Rate
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"®a1vio De-centralization Control Strategy

Pharma remote controD
central

i
ntrallQuality Assutance
Ceintral Releasa
entral Sugply Corjtrol
entr}l Deyice Control
1 '

75 SRR & I bR R

220 ATVIO 10 year vision
In Hospital Adaptive, Flexible and Optimized Manufacturing Platform

Cancer Mortality Rates by County (Age-adj d 1970 US
All Cancers: White Males, 1970-94

v’ De-centralized manufacturing

v’ Centralized Control

v’ Electronic Batch Record

v’ Centralized Quality Assurance

v’ Centralized Control on Raw Materials
v’ Single Use Based Reactor and Kits

* Requires regulatory changes....

ADVA- Enabling Cell Therapies

Proprietary & Confidential
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Regulatory Innovation of Cell and Gene
Therapy Medicinal Products in Taiwan

[-Ning Tang, MD MSc

Medical Reviewer, Center for Drug Evaluation (CDE), Taiwan

15:30-17:00, 4 May 2017, ISCT

BAEE A BESTHS D

Disclaimer

* This presentation was not officially cleared,
and the views offered here do not necessarily
reflect official positions of Ministry of Health
and Welfare (MOHW).
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Outlines

* Regulatory development of cell and gene
therapy medicinal products in Taiwan

 Current status of clinical trials using cell and
gene therapy products

 Innovative regulatory pathways for cell/gene
therapy products

B
P ABERBES D

Taiwan

Food and Drug

Administration

(TEDA)
since 2010

National Health
Insurance

Administration
(NHI)

G

HmEABRETE S

\

Center for Drug
Evaluation (CDE)

-since 1998

capital

-scientific review

-professional human

Department of

Medical Affairs,

MOHW

J

All
healthcare
products

23.4 million
population

27

Health
Promotion
Administration
(HPA)

Taiwan Drug
Relief Foundation
(TDRF)
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Regulatory Development

* Cell/gene therapy regulated as “New Medical Technology™ under Medical Care Act. )

* Regulations of GTP

* Guidelines of Application and Operation of Somatic Cell and Gene Treatment for
Human Trial )

Cell/gene therapy regulated as “Medicinal products’ or “Medical Device” under\
Pharmaceutical Affairs Act: GTP/GMP

* Human organ transplantation still ruled under Medical Care Act

J
~
* Guidance of Investigation of Human Cell Therapy Products (2014 Finalized)
* Guidance of Investigation of Human Gene Therapy Products (Draft)
J
* Guidance of Registration of Human Cell Therapy Products (2015 Finalized) h
* Guidance on Donor Eligibility Determination (2015 Finalized)
* Prohibits involving/affecting human reproductive function, such as human cloning )

©)

Current Regulatory Framework: Total life cycle

| Consultation I

Pre-Market Approvals Post-Market Management

New Drug

Non-Clinical SIS
Application

Marketing

| GLpGTe | GCP

IRB

GLP : Good Laboratory Practice SUSAR
GTP . Good Tissue Practice R .
GCP : Good Clinical Practice SDOrng
IRB : Institutional Review Board
SUSAR: Suspected Unexpected Serious Adverse Insurance

Drug reaction l

V.

GRevP: Good Review Practice GRevP
GMP . Good Manufacturing Practice ’
ADR : Adverse Drug/Device Reactions PIC/S GMP
GPvP : Good Pharmacovigilance Practices RMP
GDP . Good Distribution Practice
GPP . Good Pharmacy Practice
RMP: Risk management plan

Safety & Quality
Surveillance

GPvP
GDP
GPP

FW Y EEEEEEEEEEEEEEEEN II.

'llllll

»
HEAERETR O ®
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Application and Approval Process of Cell/Gene Therapy
Clinical Trials in Taiwan

J Investigational New Drug (IND) CDE
Application <**¥ Consultation
IRB TEDA «-++--» GTP Inspection
10 .l‘

May be exempted in . .

“Minimal CDE in-house review team

manipulation

-Homologous use

-Not used in \/

combination with Advisory Committee |

other articles

-Does not cause a .

systemic effect

Final Decision to
the Applicant

G

MEEAEELEEDD (:)

* Regulatory development of cell and gene
therapy medicinal products in Taiwan

e Current status of clinical trials using cell
and gene therapy products

* Innovative regulatory pathways for cell/gene
therapy products

B
MEEARERERS D

29



All Approved INDs : 2007-2016

300
221(82%)
approved

250 _P\P/
200
g ®Phase IV
150
2 ® Phase 11
M Phase I1
®Phase |
100
50
0
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
year
G
R ABBRERGRD @

Cell/Gene therapy IND Statistics (2010-2017.3)

m Approval ®mDisapproval ®Refuse to file  mUnder review

14 7] 34 (59%) approved

(=]

Q N O ™ N
" N N - ™
S RO A

§: One Gene therapy submission each year

»
Iz ABRERERTO O
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Cell/Gene therapy IND by Disease Category

(2010-2017.3)

Gastroenterology Obs/Gyn

Oncology
20%

Cardiovascular
14%

Musculoskeletal Neurology
14%

Trauma
13%

»
gt o

H Oncology

® Cardiovascular

i Neurology

# Trauma

H Musculoskeletal
# Dermatology

i Nephrology

i Ophthalmology

u Plastic

©

Cell/Gene therapy IND by Cell Type

(2010-2017.3)

Fibroblast_\"r
6% i Mesenchymal
Lo stem cells
UCB mononu — 36%
cells
3%

G
g o

31

Autologous: 72%
Allogenic: 28%

Mesenchymal stem cells
= Immune cells
u Endothelial progenitor cells
® UCB mononuclear cells
= Fibroblast
# Somatic cells
H Others



* Regulatory development of cell and gene
therapy medicinal products in Taiwan

 Current status of clinical trials using cell and
gene therapy products

* Innovative regulatory pathways for
cell/gene therapy products

B
HEEARERERS D

" Products/
Therapies
without MA

MA: market authorization

Products

New Medical
Technology

Legal basis
(1) Regulation on human trials (2) Pharmaceutical Affairs Act

w
MEZARRSZESD

| New Medicinal

’ (Department of Medical
Affairs, MOHW
Case-by-case
\ consideration.

32

' Treatment protocol since
2016 April (V

specific for cell products

N

Approval to manufacture and import the
specific drug as a special case: unmet
medical need, emergency use
Since 2016 September®

A




Treatment Protocol

* Hospital based application » PI. not sponsor

* Cell therapy products with + Usually after phase one
an ongoing IND and trials
certain accumulative * No approved domestic
human data treatment

* No other available *  Must be under the same
therapies indication

* IRB approval — e.g. Lung cancer

* Relaxation on target patients with/without
population brain metastasis

* Allow to charge essential + Fee for manufacturing,
fee transferring, storage

Not interfering product development process

G

HEEABEREETD @

Risk-based Review Path for NDA since 2011

Accelerated Review Path for NDA

approval

Regular

Regular Abbreviated Priority Review

Review Review Review

200/300
Iy aE @@ <IN Days

Abbreviated Review :

NCE+USFDA /EMA/PMDA Approved+ No Ethnic Difference & Same Indication
Priority Review :

NCE/New indication/New RoA+ Serious Disease+ Unmet Medical Needs
Accelerated approval

NCE/New indication/New RoA+ Unmet Medical Needs — Surrogate endpoint CT

M AARBREEDD
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Key points to consider

* Abbreviated Review

— No Ethnic Difference: bridging study evaluation using
East Asian/Taiwanese clinical data

* Priority Review
— Serious Disease: e.g. SLE
— Unmet Medical Needs

* Accelerated approval
— Unmet Medical Needs

— Surrogate endpoint clinical trial(s) with post-marketing
confirmatory trial(s)

»
o @

Regulatory Consultation Services

' Enhance transparency

O Facilitate application submission for medical product
registration

CDE

consultation
center

Index Case
Consultation

Domestic R&D projects

C d from industries and

o ases under :

Pre-submission ; academies
review

x GM-H S e
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One Stop Access
taiwanclinicaltrials.tw

TaiwanClinicalTrials
EEERABEANFAR

D X ® ENGLISH

don

DISEASE-RELATED
ALLIANCES

7

WHY TAIWAN

»
i)

PARTNERSHIP

OPPORTUNITY

ERESR

THERAPEUTIC AREAS

Direct Link to Disease Consortium

The Words of TCTC Director

»
MREAREATESD
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B Stroke Consortium Infectious Disease Consortium
Y

Read It >> video @ Read It >> video D™

& SENRERTERFSARES SEEERERFABER
Pediatric Infectious Disease Oncoloqy Phase T Consortium
Consortium

Read It >> video B Read It > > video 3
SRERERERAMBESR SEENERERARESR
Renal Disease Consortium m Consortium for Mental Disorders

Read It >> video @ Read It >> video @



CLINICAL TRIAL CENTER
Dlrect Link to Chmcal Tnal Center

ALESABNRES (

allEREER

EESBE-thO |

Taipei Veterans General Hospital Chang-Gung Memorial Hospital, Linkou
‘ Clinical Trial Center Research Site Trial List Clinical Trial Cente Research Site I Trial List I
»
MEEABESEBHD @

\\,‘w“
2 3 m);!,\\ ﬁ\‘%’\:}ia
WWW.TAIWANCLINICALTRIALS-TW
ﬁ o (;'FDA L | QT
B ARSI
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Center for Drug Evaluation,Talwan
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