
Surviving in a 'knowledge market" 
In the past 10 years, universities all over the world have come to 
realize that they are active in a 'knowledge market', which pro- 
vides very attractive opportunities, but which is potentially also 
full of pitfalls. The fundamental and strategic research in the phar- 
maceutical sciences that is taking place in the universities is a clear 
example of a legitimate primary mission from which the phar- 
maceutical industry is the main beneficiary. This not only holds 
for the research results, but also for the training of highly skilled 
and motivated young scientists 5. 

Experience at LACDR 
It is in this climate that in 1984 at Leiden University (The Nether- 
lands) the Center for Bio-Pharmaceutical Sciences was established, 
replacing the former faculty of pharmacy. Its primary objective was 
to conduct multidisciplinary innovative pharmaceutical research, 
partially in collaboration with the pharmaceutical industry, and to 
offer a teaching programme to undergraduate, graduate and post- 
graduate students in the pharmaceutical sciences. In 1992, the Dutch 
Government started a campaign to advance and protect excellent 
research and graduate teaching by establishing inter-university 
research schools. The Center for Bio-Pharmaceutical Sciences at 
Leiden University merged with the Department of Pharmaco- 
chemistry at the Vrije Universiteit Amsterdam, and the Leiden/ 
Amsterdam Center for Drug Research (LACDR) came into exist- 
ence. It comprises all the relevant disciplines for pharmaceutical 
R&D, from drug discovery and design to clinical drug research. 
For the latter purpose the Centre for Human Drug Research was 

established, which is located in a purpose-built research facility 
in the Leiden Bio-Science Park. The staff of LACDR is composed 
of about 30 senior scientists, 30 postdoctoral scientists and 80 PhD 
students. About half of its funding comes in the form of a basic 
grant from the universities, while the other half is obtained from 
research funding organizations in the biomedical sciences and 
through collaboration with the pharmaceutical industry. Mmost all 
the research groups have collaborative projects with companies, 
the most intensive being in the areas of molecular modelling/drug 
design, drug delivery and targeting, pharmacokinetic/pharmaco- 
dynamic relationships, and new bioanalytical strategies. Research 
is organized in interdisciplinary themes and results are reported 
in LACDR's Progress Report, published each year in April 6. 

LACDR has taken up the challenge of how a university can col- 
laborate very fruitfully with an industrial partner without denying 
its primary mission of conducting high-quality research and offer- 
ing a closely associated teaching programme. On the contrary, 
our experience is that the collaborations that have been devel- 
oped with the international pharmaceutical industry are syner- 
gistic to this mission. 

D o u w e  D. B r e i m e r  

REFERENCES 
1 Blumenthal, D. et al. (1996) New Engl.J. Med. 334, 368-373 
2 Drews, J. (1990) Pharm. Technol. Int. October, 12-13 
3 Arnold, R. and Grindley, J. (1996) Drug Discovery Today 1, 79-81 
4 Brown, PJ. (1993) EUFEPS Newsletter 1, Guest Editorial 
5 Breimer, D.D. (1994) EUFEPS Newsletter 2, Editorial 
6 LACDR Progress Report (1995) (contact LACDR-secretariat; phone 

+31 71 5274341/fax +31 71 5274277) 

Controlling proliferation 
through collaboration 

I n this issue's Guest Editorial, Professor 
Douwe Breimer (Leiden/Amsterdam 

Center for Drug Research, The Nether- 
lands) focuses on the increasingly valuable 
links between academic and industrial 
centres in discovery research. A unique 
illustration of this trend is provided by 
Prolifix, a young, pan-European company 
founded in 1994. The company focuses 
on the generation of new small-molecule 
drug leads, identified both through high- 
throughput screening and rational drug 
design, for the treatment of a range of pro- 
liferative diseases. The Prolifix operating 
centre is currently located at the UK's 
Medical Research Council (MRC) labora- 
tories in Mill Hill, London, but is expected 
to move to separate premises within a year. 

Therapeutic approaches 
Prolifix coordinates several innovative 
programmes founded on control of the 
cell cycle. A primary focus is the control 
of diseases in which aberrant growth con- 
trol contributes to the pathology. Prolifix 
aims to identify small-molecule therapeu- 
tic agents using a variety of approaches. 
The company has developed biochemical 
and yeast-based assays for screening 
chemical diversity libraries in order to find 
new leads that will act on critical growth 
regulating targets, such as E2F, a gene 
control protein, and thus control cell pro- 
liferation in tumours. A similar approach 
may also prove of value in controlling the 
hyperplasia associated with restenosis in 
occlusive vascular disease. Prolifix are also 

capitalizing on an expertise in understand- 
ing the role of a critical cell-cycle regulatory 
protein in stimulating growth and division 
of breast tumour cells to develop novel 
leads that will control estrogen-receptor 
activity. In psoriasis, Prolifix scientists are 
focusing on M and S cell-cycle phases in 
the control of  keratinocyte growth, and 
there is also an antiviral programme. 

Establishing critical mass 
The MRC has licensed to ProlifLx intellectual 
property relating to targets, assay develop- 
ment and rational drug design, including 
the cancer cell technology of Professor 
Nick La Thangue (Prolifix's Chief Scientific 
Officer and Professor of Biochemistry, 
University of Glasgow, UK). However, 
although venture capitalists found the 
scientific and business concept attractive, 
according to La Thangue, "very early on, 
we got the clear message that we needed 
more breadth - more targets, more tech- 
nology, more expertise in the company". 
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Professor Nick La Thangue, Chief 
Scientific Officer at Prolifix, 
and Professor of Biochemistry, 
University of Glasgow, UK. 

Academic collaborations 
In response,  Prolifix have been  able to 
identify the leading academic research 
centres in Europe and have established 
relationships that allow them to license-in 
the intellectual proper ty  of these expert  
teams. These arrangements include col- 
laborations with Professor La Thangue's  
group at the University of  Glasgow and 
Professor Ren~ Bernard (Netherlands Can- 
cer Institute, Amsterdam), whose groups 
offered Prolifix complementar i ty  with 
existing in-house expertise. Through this 
approach, ProlifLx can access the expertise 
of around 60 academic scientists, whose 
responsibilities lie in overseeing the basic 
research prograrnmes and providing input 
as members  of the scientific advisory 
panel,  for example  in indicating where  
patents or inventions may be possible. 

The result is an unusual organizational 
structure; the operating centre staffing 
remains very lean, consisting of the man- 
agement  and core scientific teams. The 
role of the centre itself is to act as a focal 
point for coordination of the research pro- 
grammes and also to provide the central 
assay-building function and, in future, 
high-throughput screening resource. Ac- 
cording to La Thangue, this paradigm en- 
ables the company to "access a lot of good 
technology, very quickly and effectively". 

Rapid access 
In consequence,  La Thangue describes 
Prolifix, in essence, as "an assay-building, 

high-throughput screening company" with 
access to a "web" of academic groups for 
very rapid access to technology and inno- 
vative cellualr targets. As an example he 
cites the estrogen-receptor programme, a 
research area that has moved quickly in 
recent months and which has potential 
application for drug development  in hor- 
mone-dependent  cancer. Prolifix were able 
to access scientific understanding of the 
interaction between a cell-cycle regulating 
protein and the estrogen receptor, an asso- 
ciation that affects the growth and develop- 
ment of tumour cells, before any work  in 
this area had been  published. They were 
then able to gain intellectual proper ty  that 
enabled them to discuss potential collabo- 
rations with major corporate players. 

Industrial collaborations 
At the same time, following negotiations 
with several large pharmaceutical  com- 
panies, Prolifix established a deal  with 
Japanese  giant Chugai in late 1995. The 
deal will give Chugai access to the tech- 
nology base of Prolifix and a 19.5% stake 
in the company in return for an up-front 
investment of £1 million and an ongoing 
funding programme. Prolifix are also enti- 
tled to a royalty on any drugs commercial- 
ized as a result of application of their tech- 
nology. They have also been  able to 
generate venture capital support  from 3i 
(UK) and Atlas Venture (The Netherlands). 

The future 
The company  perceives that its real 
strengths continue to lie in scientific input, 
affiliations with academic groups, intellec- 
tual property and know-how; "Intellectual 
p r o p e r t y  is ve ry  impor t an t ,  bu t  so is 
under s t and ing  what  to do with it", says 
La Thangue. 

For now, Prolifix has acquired more 
intellectual proper ty  than it can actually 
use, so the company is not currently seek- 
ing to extend the academic 'web' .  How- 
ever, there is continuous dialogue with 
the academic world, and if an area is 
moving quickly in which Prolifix has an 
advantage, they will then seek to link up 
with an academic group. As La Thangue 
says, "more collaborations will happen".  

David Hughes" 

High 
Throughput 
For Nucleic 

Acid Assays 
Millipore's MultiScreen ® Assay System 
is ideal for nucleic acid applications. 
When loaded with purification resins 
such as soft gels or DEAE, the 
microtiter plate performs like 96 mini 
columns for simultaneously process- 
ing samples. Fast and reliable, the 
MultiScreen Assay System has been 
proven in these applications: 
• Genomic DNA dialysis 
• M13 phage preps 
• Hybridization in plate to produce 

riboprobe 

• Oligo clean-up / nucleotide 
removal using resins 

• Bacterial DNA prep for PCR 
• DNA purification for sequencing 
• YAC culture 

• Reverse transcriptase assays 

Call or fax for our published 
reference list. 

U.S. and Canada, call Technical 
Services: 1-800-MILLIPORE 

(645-5476); 
in Japan, call (03) 3474-9116;  

in Europe, fax: +33.88.38.91.95.  
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MILLIPORE LAB CATALOG ON INTERNET: 

ACCESS URL MENU AND TYPE: 
http:llwww.millipore.comlmultiscreen 
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