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THERAPY ACTIVITIES IN JAPAN

Clinical trials

1. Compared to the US and Europe, the number of clinical trials
conducted in Japan 1s very small. Only one trial has been completed; that
undertaken by Hokkaido University Hospital to treat an ADA deficient
four year old boy which was finished after 11 treatments in March 1997. Its
protocols depended on the data from the US National Institute of Health

2. As attachment 1 shows, there are three proposals which are under
study by the Central Council for Gene Therapy Climical Research of the
Japanese Ministry of Health and Welfare MHW). The trial by
Kumamoto University Hospital is to treat four HIV patients by using a
vector developed jointly by a Japanese firm called Green Cross Co and the
US firm Bioagen. Although their plan was approved by the Council and
was expected to start in July 1997, the proposal has currently been shelved
while a small problem is addressed. MHW has asked both the umversity
group and Green Cross to provide further information on the vector’s data.

3. The trial proposals by the Tokyo University's Institute of Medical
Scence (IMS) and the Medical School of Okayama University target cancer
treatment. The Okayama University group aims to treat lung cancer by
using a vector comprsing P53, which infects cancerous cells to cause their
apoptosis. The Tokyo University IMS group aims to treat kidney cancer by
using a vector comprising GM-CSF gene (granulocyte macrophase colony
stimulating factor) in order to enhance anticancer immunity { See
Attachment 1-2).

Development of vectors

4. As shown in the clinical tnal proposals, vectors to be used are
predominantly those developed by US venture firms. However,the
following are some current activities in Japan.

® To catch up with development of vectors, DNAVEC Research Inc was
set up in March 1995 to develop novel vectors. Dunng the seven years
of operation, MHW will invest 70% of the total capital, which amounts
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to about 4.5 billion yen, and the rest has been invested by seven private
pharmaceutical companies, including Yamanouchi, Sankyo, Shionogi,
Hisamitsu, Tanabe, Kyowa Hakko Kogyo and Sumitomo
Pharmaceuticals. Recently DNAVEC announced a success in the
development of a new RNA vector using the Sendai virus. A corporate
brief 1s at Attachment 2.

® Also major pharmaceutical firms appear to be steadly undertaking
basic R&D to develop gene therapy drugs, but their activities are not
publicly available. The Japanese firms which succeeded 1n product
commercialization are the above mentioned Green Cross Co and
Takara Shuzo Co Ltd which recently commercialized a reagent called
“RetroNectin”. Using adhesive charactenistics of fibronectin, Takara
Shuzo succeeded in introducing genes into the blood stem cells with
almost 100% effectiveness. The technology was developed jointly wath
the US Indiana University, School of Medicine.

® Many Japanese university research groups are actively undertaking
R&D of various vectors, both virus and non-virus types, but their R&D
status 1s still basic. A Society for Gene Therapy was set up recently,
headed by Professor Shigetaka Asano, Tokyo University's IMS with
about 700 members who are mostly university researchers.

® 1S RPR Gencell Co (a division of gene therapy of Rhone Poulenc Rora)
has completed a fairly large-scale gene therapy facility in Funabashi
City in Chiba Prefecture in 1995, according to an article by Nikkei
Newspaper. Collaborating with Japanese universities, 1t aims to
provide supporting services for gene therapy. The Okayama
University group will use the vectors developed by RPR Gencell. It has
also been reported that Sandoz’ Japan office is interested in gene
therapy tnals.

MHW’s Health Science Council(HSC)

5. The promotion of human genome and gene therapy R&D 1s the next
important area to brain science according to the “R&D Planning” panel of
the Health Science Council(HSC), which was set up in May 1997 by MHW.
MHW has been funding several research groups, mostly of universities to
promote gene therapy R&D. Succeeding to the Central Council for Gene
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Therapy Clinical Research, HSC has established another panel called the
“Advanced Medical Technology Evaluation” to oversee the safety of gene
therapy clinical trials according to the guidelines set up in February 1994,
HSC consists of 16 members with Dr Kumao Toshima as its president.

Yasuko Otsuka (Ms)
Science and Technology Section

15 July 1997
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CURRENT GENE THERAPY TRIALS IN JAPAN (Attachement 1-1)

Trials Target disease Approval by Approval by MHW &
and vector used |university |Monbusho and
ethical implementation
committee
1. Hokkaido ® ADA deficiency |July 1994 -Feb 1995 approved
University for a 4 year boy -1st treatment started on
Hospatal , a group |® vectors 1 Aug 95
led by imported from - Trial was completed
Prof Yukio the US NIH with the 11 treatment in
Sakivama march 97. The boy
started school.
2. Kumamoto @ four HIV -Applications submitted
University Hospital| patients to to panels of MHW &
(led by Prof enhance Monbusho was approved
Kiyoshi Takatsuk:) Immunity to lon Dec 96.
prevent on-set -Green Cross applied for
AlDs its drug approval to
® avector MHW on 28 Nov 95.
developed Although its safety was
jointly between approved on May 97 by
Green Cross | MHW CPAC and 1t was
and US likely to be started in
Bioagen. ' July 97, the trial is
® (Green Cross currenly being
OWINS vector's suspended due to further| .
worldwide information concerning
marketing ICR. So CPAC has asked
rights. to clear the point.
3. Tokyo ® kidney cancer |approved MHW panel is currenly
Umiversity, Medical| to synthesize |6 August 96 |[studying the application.
Res Institute, (led GM-CSF to
by Prof Shigetaka enhance
Asang) immunity
® vector made by
Somatix
Therapy Ltd
venture firm
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4. Okayama lung cancer by |approved MHW panel is currently
University inserting p53 |11 Sept 96  |studying the application
Hospatal, (led by gene (cancer
Prof Noriaki suppression
Tanaka) gene).
vector
developed by
US RPR
Gencell Co
5) Nagoya malignant University's
University brain tumor IRB is
(Two groups) with better Istudying the
interferon application
vector 4
(liposome)
developed by |
Nagoya Unv
and firms !
6) Japanese breast cancer |University's
Foundation for IRB 1s
Cancer Research Estudﬁng the
application

IRB: Institutional Review Board
CPAC: Central Pharmaceutical Affaris Counal

Yasuko Otsuka (Ms), S&T Section

15/7/97
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Fighting cancer on the strength of genes

E.*okyq U., Okayama U. to join gene therapy battle against deadly illness

|f Yoshlaki Sato
iyt Shimbun Scaence Wnter

|" 0 (heit quest to discover new ways 1o
|| fight cancer, rwo medical iastutions
i~ recently applicd to the government for
|utaion 1o caTy oui capcer mestment
{als asing gene cherapy. [f che request it
vamtend, i will e the first nume that such
etapy has been wsed to Tear cancer in
|13 coundry.

| The applicabions have been made by the
laspitaly run by Tokyo University's
jutibste of Medical Science (DMS) and the
jedical 1chool of Okayama Univensity.

| What doss cancer gestment invalving
{s wse of gene therapy entail, and what
jmnce does it have of conquenpg malig-
ot pumens

| The human body i composed of about
[}.000 rypes of genes. The genes must
|nction properly if they are to produce
izymes and other prolcins exseniial io
remsany Peadth,

| Snedies conducted oves the past 12 yean
| 3o hawe revealed that cancer formations
|& due to & malfegctioning of. or defecs
|« the genes spectfically respensible for
|& feproduction of celly and other cellular
DCETies.

| Many experta hope that gene therapy
1Ll evennaally lesd to & long-ywaited cure
f cancer in the 21t cenmury. However,
at ylimate goal may remain elusive (f
08 therapy techniqoes remain al iheir
uTenl levels.

Oene therapy technigues werldwide
main a8 the experimental stage and ae
uble to perform the scienists’ desired
nction of selectively targeung and pot-
alizing defectve penes.

Instead of ¢oncentrating direcily on
fective genes, current genc \herapy
aris by incerporaiing normal genes indo
meerous celly in the hope of sysihesiting
ibstances that contain cancer-Enlling
wperties. This method sdministers genes

weak, cancerous cells in o way similar

e sdrmufustration of dnugs to & patien:
This docs not mean ihe therapeulic
thes mre adminsiered orally. Instead,
thes are conveyed inlo (he body uning a
e, which iz a seres of modifved cells
160 Wit cancer-busting genes have been
eofporuted.

Fleees of cuncerous cells mueh a3 Tym-
hoq."l:-u wd marrow siem cells are then
&en from the patcest and “inlecied™ with
Ie viruses comtaiRing (ke pener. The
inas-infected cefls wre then reinserted 1810
e patienl’s body 1o allow the cancer-
ubing genes to werk,

In the tesis planned by the Okayama
niversity team. fimilar cancer-curbing
mes, known 18 P53, will be uied in the

experimental (reat-
ment af heng cancer,

Ie i3 widely P
seknowledged that ; 9,
sach gency are capa. ; e oy
ble of suppressing | - vector to be putinto - - 4 " kidney cancer calls -
the proliferation of - - cancerous cella uslng - . ' 1o be taken out ;
cancerous . cells, Intrabronichial ., .. .and fragmantad

Many cancer pa-
tients are known 10
be deficient in these
cancer-curbing
gened.

P53 has artracted
the atleation of
experts because of [s
ability to dove can-
gerous and other
anormmlous e2lly nte

3 luh:ncn_n_pl_-

~ P53genes

vector comprising -

“commitling  sui-
cide"n on
called apoplosis
{referred 1o on this
page en Dez. 7).

In the: foribhcoming
Lests, sdenovirses,
which cause cold-
like symptoma. wall
be aped a8 the vector
throagh which P33
will be insereed into
the patient's cells.

The Claywma University team plans 1o
ﬂil:::ﬂl}' insert the P3)-modified aden-
aviruses intp long eancer cells by mesns of
= in auoscape—a device that
records and magnifies movements in the
bronchus. The team will alse combine
anticancer drugs with the adenovins-made
weciof containing P53

No precedent existy fof this method of
Cancer Lréatment anywhere in the world,
although similar (2443 have been conducted
by the University ol Tezas in the United
States. There, a combinaticn of P53 and
retroviraces, & viral species diffesemt from
adenovinuies, wid veed. Six oul of a teial
of mine patients who undereen the 124t
reporiedly retponded well 1o the reatmen:,
In those cases, the growih of cancerous
formalions wai either reduced or hahed
aliogether,

Thm:mmn farm of gene ther-

apy for the trestmenit of cancer
involves the removal of a piece of
cancerous Gissue and cancer-affected lym.
phatic corpuscles from the patient’s body,
They ane then mized with genes capable of
preducing sebatances that srengihen the
body's anliy 13 fend ofl cancercus cells,
and are firally reinsered inmta the body
With this procedure. it i1 hoped that the
reintoduced cells will work a1 3 form of
vaecine, Before being returned 1o the
patient’s body, the cancerous cells are
ecposed 1o o large amount of padioactivily

. ( cancerous celm are Y
to be Infected with P53

1
.
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to deprive them of their reproductive
pawet

The DMS team wall employ this methed
on a kidney cancer patient. using the pene
that prodoces granulecyne macrophage-
conducting system factor (GM-CSF), a
sobstance that protects the body againit
infection snd scrivales the Ruman
melsbalism.

GM-CSF has the property of intreating
the aumber of cells capable of producmg
anithodhes to fight antigens. This in wm
stimalales an iMMURE responie in the
body, aided by gramulocyres and
macrophages. Tt can also sugment an
organism 'y ability to stiack cahcerous
celh.

In the IMS teits, the GM-CSF penes
will be put intg a commonly wied virus
wector, which =ill then be incorporated
e Kidney cancer cells taken out of the
pacent.

Afier procesiing the cells with radioac-
ity 1o surip them of their ability 10 ropro-
duee, they will ba renurned (o the patient’s
body throogh an injecrion in the anm oF
teg L

It is expected thnt GM-CSF will then be
produced in the palieat’s body (o
strengthen ity immunity 3guin capcer.

A timilar method has already besn
employed in the Unsted Suacex (for kidney
cancer] and the Metherlends (for skin can-
cer), and has led 1o a shrinkage of cancer-
ous cells i same of the patients involved

Prof. Shugetaka Aszano af IMS says:

" | enhancing anticancer Immunity

vactor

i i:l;lrgﬂ:rng

v, GM-CSF genes
iy L]

cancer cells to
ba infected with

« @ QM-C2F In vitro

oa

sacratlon of GM-CSF to begln,

“Alhough we cannot hape (or 2 complete
£urt for cancer through this methed, it an
prove effective in reducing cancer cells
that have spread from an onginal bae o
oihér parts of the body.”

In the United Stites and Europe. the
genc therapy has baen conducted on
more than 1,000 patienis since 1990
ncluding these wath hereditary diseasss
and AIDS. 1

o the ficld of cancer Lreatment. this

tverapy wad firsd uied io weat a case ol

melanoma (a feem of shon cancer) in
the United States an 1991, Tt wan subie
quently wsed in 5% European cowniries for
various canceri, inclading cancer of the
colon, breast, brain and prostate as well 2=
leukemia

Mevertheless, gene therapy i still at the
expenimental stage.

In lapan, gene therapy has caly beer
used once in the caae of 3 boy treaied foi
irmsmune deficiency symplomas al HokXaid
Umversity. Much remains to be dons
hefore the methad can be comprehensively
:mplu:.-nd, ERpEy Y.

Hewever, Prof. Keya Ozawa of Jich:
Medical School poiats out: “Gene therspy
has the poential to provide an unconven
tonal, vel profaiing perapective on Cance
mearment.™

Gene therapy, when combiped with
progress in uncovening the namure of can.
eer, has the potential to becoms onc of th
maost effective develapmenis ever in th
treatment of lbhe discase.
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DNAVEC Research Inc.
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25-11,Kannondai 1-chome,
Tsukuba-shi,ibaraki 305, Japan

Tel +81-298-38-0540

Fax +81-288-39-1123
Homepage:http://www.dnavec.co.jp
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Hesearches at DNAVEC

| DNAVEC, where Creative Intelligen

are Integrated, 1s Provided with Ide:
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Basic Rasearch Principhos MIkEAR ] Technologles to
The primary mission of DNAVEC is to dewelop the Device m:: :¢"uf"“‘°:* “*'IT;HW
salection mtracallular
vectors of new types and skeletons protected by potent ; tic | axistence of
and mdependent patents tharapeulc ganos
DNAVEC will establish the eriginal core technologies in
its early phase and will complete the practical vectars e — e ‘ e E—

and proceed to the researches on clinical application and
the development of vector masufacturing technelagies in
it§ lote phase.
L]
Raséarch themas
# Cormtruction of novel vactory: DNAVEC will davelop
Wwﬂﬂmwdvumwumih -
sabely 1o & satishactony leval, - k. |
® Davalopmant of technologien which contrel tha b g '
miraCafiular lecalzation of thevapeubec gencs: DNAVES :
vl devalop technalagees which anable stabilization ang S
ehmaalpgionl cantial of geng sxpressian whils ensuring F
the aafaly to & aatislactony lovel
® DNAVES will also pxaming the methods to tranefar the
davaloped vectan mia the tanget cells and nvestigate
thi N tharapeutic systems for cancer,
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e and State-of-the-Art Technologies

| Researches and Development Systems
BB,

BEEGHICEIL7EFROLEHA
MEntire schedule for @ 7-year period based on the business policies of DNAVEC
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B Phase Il
& Construction of the practical
viactors based on the cora technologies
and rosearch fer application thersol
@ Expanslon of technologias tawards
the axternal wordds
® Grant of license andor
tachnglogy transfar

E_m
®ITHHOEL
S OTEEEENLS:
EigXFs-20Rs
B Phase Il
@ Estatlishment of
core tachnologies

@ Farmation of business chance
based an the core technobogics
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| EBOEN

| ERE Y T -2 DME
S ExNOLE

B FPhase |
| @ Detarmination of research fislds
@ Congtruction of concapis
! @ Establisnment of research stratagies
@ Arrangement of faciities
& Onsat of resaarch activitias
@ Cellaction of matarals 1
@ Construction of research natwaork
@ Filing of basi= patant apohcations







NAVEC's Most Advanced Resear
are Sustained by a Solid Network
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L
EResearchers at external organizations
DNAVEC has establzzhed cooperative relationships
with the eminenl recearchers at not less than 20
domestic or foreign research organizations. This
relation partially maintuns high quality and forefront
of the respective research st DNAVEC.

EAARENt 97—
RRLENZ I -—OREORAD, SRAIY
ERABETIARIINM, dEFE RS ERD
MIETFEMIGEORRIZIE, & LOEECHE.
ERtMoc R RTET T,

L
WTsukuba Primats Center
DNAVEC maintxing 3 cooperative relationship with
Tsukuba Primate Center o sxamine the
performance of developed vectors and conduct
safety studies in the fture. Studies using monkeys,
thewr bsawes and cells are indispensable for the
development of gene therapy rechnalopes for the
immune and central nervous systems.
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&
BMSevan privala companias

investing in DMAVEC

DMNAVEC has received investment from seven
privale compamics and utlies, for ils creative
research activities, the technical supports which are
charscicrmatic of and provided by the respective
Compeny

7
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To more efficienly encourage the forefront researches and macdmally
ulilize the achievements therefrom, DNAVEC has established a
worldwide nerwork by means of which it not only maintans an efficient
ssgociation with the medical and pharmacsuteal worlds as wail as ther
related helds but alsn kesss in close contact with the research
organizations and researchers at the forefront of their respective
speciality. collects and comprehends uptodate scisntific information
and develops ather actilies
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h Activities

and State-of-the-Art Facilities
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L
B Consuttant dor patent strategias
One of the mustions of DNAVEC is to establesh
the technologies which are protected by patent
intellectual property rights. DNAVEC has
execuled an agresment with an eminent patent
Attorney to achiewe it mission and receives
awice on research strategy n addibion o the
guidance for the efective preparation of a parent
Sodgoer
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@
BCansultant in the United Statas of Amarica
DMAVEC has executed am agreement with 2
consuliant company in the US. te accurately
comprehend the research course of gene therapy
in the 1.5, to be agvised for techmcal issues. and
o condwct survey sctivitias in the US
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The most up-to-date facilines at DNAVEC are chown in the photographs on this page. DNAVEC i
capable of examining preclinical siudiss on applied technologies in arder ty finizh an original
vecter shcleton in & clinically admimstrable
preparabion in the fulere

One of the major characteristics of DNAVEC
i avmlability of “the faciloy of the bioclean
room for research use” which complies  with
coMP. This faciliey allows conduction of the
ennre basic research of vedtor preparaunng,
including culrure af vector-producing cells,

purification, scparate filling into wials and

Ivophylization of purified vectors
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Organization of DNAVE
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NAVEC was Established as
Part of National Projects.

FAF Ny TR AR IO IMEL TRILEh A2 THS,

DNAVEC was established in March., 1995 as the twelfth project of Toysar
duration. in the ressarch and developmen! promoting programs.
initiated in 1988 and encouraged by The Organization for Drug ADE
Refief, R&D Promotion and Product Review (The Drug Organization)
undér the control of the Minisiry of Health and Weliare of Japan. The
Drug Organizanen has invested m DNAVEC 1o cover more than half of
its capital, while seven private companies listed in the DATA PROFILE
below have invested in DNAVEC to cover the rest of the capital;
DNAVEC prospects fo have the (atal capital of approxsmatchy 4.5 hillion
yen. These private companies have shawn actve mvalvemenar in
DNAVEC through dispatch of their researchers

@
Mr. Hiralakd Wakatome, Pressdent of Hisamitsu Pharmaceutical Co.,
Inc., and Dr Mameru Hasegawa at Tokvo Fesearch Labaratories of
Kyowa Hakko Kogyo Co.. Lid have assemed the posts of president of
DMNAVEC. and Directer of research inatinue, respectively

L
DNAVEC has welcomead about 10 ressarch advisors and has organized a
steering commattes which is comprised of the representatives from each
of & inwesting entitees; the commiltec functions &y 2 Haison committes
ameng the entites invelved

DATA FROFILE
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