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Re p o r t Marija Moji¢

2nd year, PhD Student
University of Belgrade, Serbia

"Overcoming mental
challenges through creative

work coupled with great
As a CMSI intern, | was given a generous opportunity to

Overa” atmqsphgre expand my knowledge about cancer metastasis, current
of Tokyo Un |Ver5|ty main cause of chemotherapy failure and poor prognostic

sign. | wish to thank Japan as a country, which provided

makes a perfeCt Cha”enge necessary funds to create a link between some of the

for young scientist.” world’s greatest scientists and young researchers. | was
hosted by Irimura-sensei’s laboratory, very experienced in

exploring the factors relevant for organ-specific metastases.
My summer research was focused on examining the role
of asialoglycoprotein receptor (Asgr) in development and
maintenance of liver specific metastases.

Practicing science for a couple of months required fast
track developing of organizational skills and facing new
moments: for the first time not being just a lab technician
but gently guided independent researcher making decisions
and taking full responsibility. The work was very hard but
constantly supported by inspiration and devotion from
fellow lab colleagues. At the end of summer internship, the
in vitro effect of recombinant mouse Asgr1 on proliferation,
adhesion, invasion and chemotherapy survival of two
metastatic murine cell lines was determined, pointing out
Asgr as potentially new target for more successful cancer
treatment. Also, metastatic cell lines expressing luciferase
for in vivo cell imaging were created, which will be very
helpful in monitoring the metastatic process more closely.

Of course, happy end of this summer research story is
actually not only in Japan - bringing new techniques to

v e 3 home country laboratory and opening new questions in
1o the p;}:r;... | PhD thesis and in current research project was also a great
i Voo &k e 2 28 4 benefit.

| sincerely recommend to all fellow researchers to take part
in next year’s and future CMSI programs as it provides (as
my supervisor pointed out to me on the first day of research
in Tokyo University) “mental challenges”. Overcoming
this through creative work coupled with great overall
atmosphere of Tokyo University makes a perfect challenge
for young scientist.
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Kan A,lkeda T,Saito T,Yano F,Fukai A,Ogata N,
Nakamura K,Chung Ul,Kawaguchi H:Screening of
chondrogenic factors with a real-time
fluorescence-monitoring cell line ATDC5-C2ER:
Identification of sorting nexin 19 as a novel factor.
Arthritis Rheum. 2009;60:3314-23.
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EX#k 1) Yeo Y, Highley CB, Bellas E, Ito T, Marini R, Langer R, Kohane DS. Biomaterials. 2006 (27):4698-705.
2) Ito T, Yeo Y, Highley CB, Bellas E, Benitez CA, Kohane DS. Biomaterials. 2007 (6):975-83.
3) Ito T, Fraser IP, Yeo Y, Highley CB, Bellas E, Kohane DS. Biomaterials. 2007 (10):1778-86.
4)1to T, Yeo Y, Highley CB, Bellas E, Kohane DS. Biomaterials. 2007 (23):3418-26.
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Overview of
Robert Kneller’s
recent research

The following briefly introduces three recent
research themes. They are all related to
university startups.

First, an investigation into the origins of 252
new drugs approved by the US Food and Drug
Administration (FDA) between 1998 and 2007
shows that a much greater proportion of the
drugs discovered in new companies (biotechs)
or in universities that transfer their discoveries
to biotechs are innovative compared to the
drugs discovered in the in-house laboratories of
pharmaceutical companies (pharmas), or even
compared to drugs discovered in universities that
transfer these discoveries to pharmas. Overall,
biotechs and universities that license to biotechs
discover approximately half the drugs that are
scientifically innovative as well as half of those
that respond to unmet medical needs (i.e., priority
reviewed drugs). They contribute much less to the
discovery of follow-on drugs. These biotechs are
located mainly in the US. However the proportion

Robert Kneller

Professor

Research Center for Advanced
Science and Technology,

the University of Tokyo

of biotech discovered drugs is also high in Canada
and Australia. Biotechs also play a significant role in
development and even marketing. Without biotechs,
the number of scientifically innovative drugs and
drugs that respond to unmet medical needs would be
much less than it is today. This conclusion applies
with particular force to orphan drugs, biologics
and university discovered compounds.The data
for Japan-origin drugs are summarized in Table
1. The pattern of drug discovery is very similar to
Continental Europe (CE), Switzerland excepted. In
both Japan and CE, very little discovery occurs in
new companies (R Tech Ueno with two drugs is a
notable exception). Also very few biologics from
these regions have been approved. Japanese and CE
drugs (Swiss drugs excepted) are disproportionately
small molecules that received standard review and
whose mechanism of action is not new. Moreover,

Table 1: Drugs approved by US FDA 1998-2007 whose discovery is attributable at least in part to Japanese laboratories

eak year sales eak sales
Generic Name U.S. Trade Name A%Jerg;/al ";‘sotviilé\lﬂaAs:’; Main Inventing Organization(s) (SBM, ‘1),998-2006 {/)ear (blank
) approvals only) =>2008)
candesartan Atacand 1998 Takeda 1471
capecitabine Xeloda 1998 Roche Jpn 1121
rabeprazole Aciphex 1999 Eisai 2370 2007
pioglitazone Actos 1999 new Takeda 3930
pemirolast Alamast 1999 BMS & Santen 10 2002
cilostazol Pletal 1999 Otsuka 421
gatifloxacin Tequin 1999 Kyorin 270 2003
argatroban Acova, Novastan 2000 Mitsubishi Chem & Kobe U 190
cevimeline Evoxac 2000 Israel Inst for Biological Res & Snowbrand 60
unoprostone Rescula 2000 R Tech Ueno 50 2005
nateglinide Starlix 2000 Keio U & Ajinomoto 121 2006
zonisamide Zonegran TV 5> 2000 Dainippon 170 2005
formoterol Foradil Aerolizer 2001 Yamanouchi 489
cefditoren Spectracef XA 77+ 2001 Meiji Seika 195
aripiprazole Abilify 2002 Otsuka 3430
olmesartan Benicar 2002 Sankyo 2001
oxaliplatin Eloxatin 2002 Nagoya City U 2127 2006
rosuvastatin Crestor 2003 Shionogi 3774
solifenacin VESIcare 2004 Yamanouchi 713
micafungin Mycamine 2005 new Fujisawa 175
ramelteon Rozerem 2005 Takeda 111 2007
conivaptan Vaprisol 2005 new Yamanouchi 8 2007
lubiprostone Amitiza 2006 new R Tech Uneo 210
kunecatechins or sinecatechins Veregen 2006 new Chinese Ac Med Sci & Mitsui Norin 3
doripenem Doribax 2007 Shionogi
sapropterin Kuvan 2007 new NIH & Nagoya U




drugs that arose through collaboration between
pharmaceutical companies and universities in Japan
and CE are no more likely to be innovative than
drugs that arose entirely from in-house pharma
laboratories. This casts doubt on the assumption that
simply increasing collaboration between universities
and pharmaceutical companies will result in the
discovery and commercialization of innovative
drugs. Sales of Japanese and CE (ex Swiss) drugs
are disproportionately weighted towards sales from
standard reviewed drugs or scientific follow-ons.
However, sales of Japanese priority reviewed small
molecule drugs are respectable on the strength of
blockbuster sales of Actos and Eloxatin. *Table-1

The above suggests the importance of new
companies for innovation in emerging areas of
science. Table 2 indicates, however, that the majority
of Japanese university discoveries are controlled
by large established Japanese companies. Although
these data are for US patents, University of Tokyo
data as well as data from other major national
universities suggest that a similar pattern of a
majority of university patents being co-owned by
large companies also applies to Japanese patents.
While suggesting a closer degree of cooperation
between large companies and universities than in
any other country, these data also raise concern that
a large proportion of publicly funded research is
nearly exclusively controlled by large companies that
are under practically no obligation to develop these
discoveries and that opportunities for entrepreneurial

innovation are being pre-empted (Ternouth 2009).
*Table-2

Finally, Figs 1-3 address the issue of whether
Japan’s concentrating so many resources in just a

few universities promotes good science. Figure 1
shows apportioned citations per full time researcher
in the 19 leading university recipients of MEXT
Grants-in-aid (GIA or ##& ). It shows that citations
per researcher tend to decrease moving from the
university with the most researchers, University
of Tokyo (UT) which has 8 percent of all national
university faculties, towards universities with fewer
researchers. This suggests that UT researchers are
more productive in terms of highly cited articles than
researchers in, for example, Kumamoto University.
Fig. 2 shows a more gradually declining trend with
respect to citations per total funding per university.
The UT, which accounts for 10 percent of such
funding, still ranks fairly high, but its productivity,
is by no means the highest. Finally Fig. 3 shows
a strong inverse association between citations and
GIA with the UT (which accounts for 16 percent
of all GIA to national universities) having the
lowest productivity. The same strong inverse trend
is evident also for commissioned research, joint
research, (G) COE and Special Coordination Funds
({RELEEEE ). *Figs1-3

These findings may suggest that concentration of
inputs beyond a certain level results in diminishing
returns. However because GIA, commissioned
research and joint research primarily pay for
equipment or other research support, rather than
personnel (while total research funding largely
consists of salary payments), these findings also
suggest that the relative strength of the most elite
universities (UT, and Kyoto, Osaka and Tohoku
Universities) lies more in attracting skilled scientists
than in economies of scale associated with their
possessing lots of equipment. It is not clear if the
advantage of the elite universities with respect

Table 2: Prevalence of industry co-ownership of university patents:

A comparison of five major high technology economies

A. Approx. no. US
patents issued 2008/4-
2009/3 where one
assignee is a university
in this country

B. Univ patents per $1 B
univ R&D spend
[A /(2004 or 2006
R&D spend by higher
education institutions in
country)]

C. % of A where at least
one co-assignee is a
private co.

D. % of C where co-
owner is a foreign co.

Canada

92

11

10

50

Germany

38

4

16

33

Japan

125

6

61

0

UK

70

9

6

100

USA

2249

48

3

0

(Source for univ R&D spend data: NSB 2008. Methodology in Kneller (Shane & Wong eds)
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to having more capable scientists is additive or
multiplicative, i.e., whether bringing many bright
researchers together increases creative output
beyond what they could achieve as individuals.
Collaboration between laboratories is not common

S
&

S
&

in Japanese universities (Cyranoski 2002, Kneller
2007, Ternouth 2009). If the effects are mainly
additive, then providing bright energetic researchers
with incentives to work in universities other than the
most elite ones probably would not hurt Japan’s total
output of high quality science. Figures 2 and 3 even
suggest (albeit tentatively) that if this is accompanied
by access to competitive funding, overall scientific
productivity will increase.

Conversely,asoperational and administrative subsidies
(iEEx(I4 ) diminish, if competitive funding (which
is primarily from the government) is concentrated
in a few elite universities, bright scientist will be
reluctant to work anywhere else, and the process
of concentration of bright scientists in a very small
number of well funded universities will continue.
The largest and most favored universities probably
will then have little need to be entrepreneurial and
the incentives for bright researchers to form new
companies will be small.

Follow on research will focus on Japanese startups
that have internationalized (i.e., that have developed
strong international links), the lessons that can be
learned from their experience, and practical steps
to facilitate international connections that can help
Japanese biomedical startups to grow.
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