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FOREWCRD

Biotechnologj in the Netherlands has presented itself in this one-day sym-
posium. A survey was given of the resuits of biotechnological research carried
out at universities, institutes and industries in the&Notherlands. At the same
time, Dutch biotechnologists were providod with a meeting place where many
aspects of their work could be thoroughly discussed. The decision to have the
presentations in the form of poster sessions, covering eight areas each eluci-
dated by a convener, allowed maximum exchange of scientific information by the
attendants of this symposium. ’ . -

Three categories of participants

The 1nterests of the more than 400 participants differed according to their
various bac¢kgrounds - research, industry or the civil service. .

The research scientists will primarlly have participated with the idea of
learning more of the work carried out in fields related to their own énd to es-
tablish new contacts both with colleagues in reseérch and with industrial
people, Furthermore, over 150 of the partié¢ipating scientists took the opportu-
nity to present their own work.

The industrial pecple will have participated because this symposium gave
them a chance to get acquainted with the newest oevelopments at universities
and institutes, and also to give others some idea of the work carried out in
industrial laboratories. - . - :

The third‘category, the civil servants, will have been primarily interested
in the inf;astructurg of Dutch R&D in biotechnology. They are the people who
have to implement government policy with respect to: the Innovationéoriented
Research Programme (IOP)} for biotechnology that is beginning to emerge.

The visitors from abroad, numbering over 70, were most probabiy taking the
opportunity to obtain a birds-eye view of the Dutch biotechnology scene.

In summary, the question of why such a symposium quhneeded has certainly
been answerod in different ways for the three different categories of~parti-
cipants. But that such a survey of research work in bioteohnology in this

.

‘country was opportune was a matter of general consensus.

-t
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Why such a symposium in the fall of 19837

In answering the question "Why s..°h & sympost.m now?", two points are of
importance.

The first relates to the organizing society, the Netherlands Biotechnologi-
cal Society, which celebrated its fifth anniversary on the day of the sympo-
sium. This fifth anniversary was thought to be an excellent opportunity for
organizing such a multi-purpose scientific happening.

The second relates to the Innovation-Oriented Research Programme that is
being established by the Netherlands Government. The preparations for this
programme were started early in 1980. Two years ago the programme stdrted un-
officially, and half a year ago the green light for the programme was given by
the Minister for Science and Education. It was felt that November 198} was an
appropriate moment for the presentation of the work being carried out in the

scientific fields that together form the scope of this programme.

What has been presented at this Symposium?

Owing to the large number (158) of posters presented, it is not easy to
convéy what has been presented at this Symposium. We shall attempt to do so
with the help of several tables.

In accordance with the main fields of the study groups of the Netherlands
BioteChnological.Society and the priority fields of the Innovation-Oriented

Research Programme, the posters submitted were distributed over eight sections.

TABLE 1
Distribution of the posters over eight areas and indication of the multi-

disciplinary chayacter of the work presented

number of number of inter-
Area . posters disciplipary
Presented posters presented

(46 %)

A. Biocatalysts 25 10
B. Environmental Biotechnology 26 5 (20 v)
C. Plant/Animal Cell Technalaogy 13 5 (38 %)
D. Samatic Cell Hybridizatian 8 1 (12 %)
z-_aioreac;ots : 18 6 (30 %)
- Downgtream Pyocesgsing 8 1 (12 %)
G. Applied Molecular Genetics 33 2 (6%)
H. Applied Micrabial Physiology’ b7 2 (89
32 (20 %)

toval , 158
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In Table 1, the number of posters in each section is shown. It is clddr that
the sectjon Applied Molecular Genetics accounts for the largest numbex of
posters. This implies a relatively large regearch activity in this fietd in
the Netherlands, Other actively developing fialds are: Biocatalysts,‘aniron-
mental Biotecbnology. and Applied Molecular Physiology. The field of Q;o—
reactors is developing somewhat more modestly. In the case of Plant ané Animal
Cell Technology, Somatic Cell Hybridization anmd Downstream Procedsing it might
be supposed that, because of the small numbers of posters presented, these
areas are still relatively undeveloped. But for somatic cell hybridization
this does not agree witﬁ the actual situation. Here, the low number can be ’
attribyted to the fact that many groups actiye in this field do not yet bring
their work in rglation ta hiotechnology but s¢ill place it in a medical context.

For the two othex fields.‘especially Downstyeam Processing, which could
correctly be copsidered an uyndeveloped area, stimulation by means of the Inno-
vation-Oriented Research Brogramme on Bigtechnology is in progress. In Down-
stream Processing in particular, there is an urgent need for more process-
integrated research and development work, since the economy of many biotechno-
logical processes in the future will depend to a large extent on efficient
producy recovery. ‘ .

The second column of Table 1 yeflects the interdisciplinary or multidisci-
plinary pature of the work presented. This is an indicatox for the involvement
of two oxr more hasig dtsqig{ines, which after all is essential for the develop-
ment of biotechnélbgical applioations. Rpquly 20 % of the work presented
(32 posters) is of an tntgrdisciplinafy natuye. The highest scores are found
in Biocatalysts, Plant and Amigal Cell Technelogy and Bioreactors. The low
fiqureé of around 7 % for Applied Microbiological Physioclogy and Applied
Molecular Genetics imply that the term "applied“ does not cover the more basic
type of work in these fields.

In Table 2, the pogter§ presented have been catalogued according to their
place of origin. The fact that biotechnology is still in its early days shows.
clearly from the high pézcengaqe of posters that originates from universities
(60 %). About 25 % of the posters were subpitted by institutes of'npplied
reséarch. while 15 % comes from industtx, Copparing this last figure with the
figure of awven less than 10 \_fot industrial qptx gxesented at the second
Buropean Congress on aiqtechnology.in Bastbourne (19§t), it may be concluded
that Dutch 1nduqﬁ§y has participated actively in this poster symposium.

. . N
PEN
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TABLE 2

Origin of the posters presented

number of

Place posters percentage
Delft University of Technology 37

Agricultural University Wageningen 24

State University Groningen 14

Free University Amsterdam 13

State University of Leiden 4

University of Amsterdam 3

Erasmus University Rotterdam 3

Eindhoven University of Technology 2

State University of Utrecht 1

TOTAL FOR UNIVERSITIES ‘101 60 %
Organization for Applied Research, TNO 27

National Institute of Public Health, RIV {Bilthoven) 7

Institute for Storage and Processing of Agricultural

Products, IBVL (Wageningen) 2

Research Institute ITAL (Wageningen) 2

Central Veterinary Institute, CDI (Lelystad) 1

Research Institlite of Animal Production, IVO (Zeist) ‘1

Netherlands Institute for Dairy Research, NIZO (Ede) 1

Netherlands Cancer Institute, NKI (Amsterdam) 1

Sprenger Institute (Wageningen) 1

TOTAL FOR INSTITUTES . T a3 25 %
Gist Brocades (Delft) 10

Co-operative Starch Manufacturers, AVEBE (Veendam) 3

Central Sugar Manufacturers, CSM (Amsterdam) 3

Organon (Oss) 3

Unilever (Vlaardingen) 3

Heineken (Zoeterwoude) 1

Dutch State Mines, DSM (Geleen) 1

TOTAL FOR INDUSTRIES T 24 15 %
OVERALL TOTAL ) (10 collaborative posters) 168

In Table 2, the number of contributions from each laboratory is indicated

in descending order. It shows.concentrations of biotechnological work at the

uni:ersitiqs of Delft, Wageningen, Groningen and Amsterdam. Of the institutes,

TNC (the Organization for Applied Research)and RIV (the National Institute of

Public Health) show the highest scores.

The quality of biotechnological research in the Netherlands

The question just dealt with leads to another: "What was the quality of the

work preaentedfr. This question of course will not be answered in detail here

since the conveners will give this point some thought in their respective in-

troductions.
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It may be stated that the overall quality of the work presented was very
good. Furthermore, it is encouraging that quite a number of posters, including
many of industrial origin, preSent new and original findings and approaches.
This indicates that in several modern biotechnological fields, research in the
Netherlamds meets high international standards.

Another point worth mentioning is that in the "strong" fields (Biocatalysts,
Environmental Biotechnology, Applied Molecular Genetics, Applied Microbial
Physiology and also Bioreactors) there appears to be not much overlap between
the various research groups involved. This points clearly towards complementa-
rity among the groups, in many cases leading to symbiotic relatzbnships through
co-operative projects. In this connection, it must be stressed that biotechnol-
ogy in the Netherlands has a very open character. Furthermore, it is note-
worthy that international collaboration has already been established in a

" number of cases and will certainly be developed further.

Participants

Two groups of participants should be mentioned: those who organized the
symposium and the participants among whom the authors of the posters may be

considered as the most active part.

The symposium was organized by the Netherlands Biotechnological Society,
but in the preparation and the actual running of the symposium the eight con-
veners played a crucial role. They described the main lines of development in
their respective fields and focussed attention on the various poster present-
ations as Dutch contributions to the advancement of science. At the same time,
the uninitiated in the audience were given a glance at the headlines of
scientific areas related to their own disciplines, thus bridging the gaps in
professional understanding between the basic sciences of biotechnology, which

is the main purpose of the Biotechnological Society.

The more than 400 participants originated from:

abroad - 15 %
universities - 46 % (students 7 %)
research institutes - 12 %
industry - 24 %
civil service - - 3%

These percentages lead to the conclusion that biotechnology in the Nether-
‘ands :
. is internationally oriented
has a solid base in the universities
is of active interest to institutes for applied research
. 1s an attractive field for industry
. is actively followed by the Dutch Government.
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It is a pleasure to see many of the posters presented taken up as full
papers in thege proceedings. A total of 42 papers, basad on one or more of the
posters, has been collected in this book. As a rasult, the scientific work
presented at the symposjum will remain available for later consultation and
will serve as an introduction toeveryone seeking rapid orientation on bio-
technology in the Netherlands. Conseguently, the cbjectives of the symposium
were not only attained on this memorable day of Novemgber 22, 1983, but will

last much longer.
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WEAK POINTS- IN BIOTECHNOLOGY

N.W.F.KDSSEN
Bipengineering Group, Delft University of Technology.
Julianalaan 67, 2628 BC Delft

Biotechnology is a serious subject, It is also considered to be a promising
activity. During meetings with cpoleagues from other diciplines,
biotechnologists are often congratu)ated for their relatively comfortable
position . Therefore, somecne might ask, is "weak points in biotechnology" not
a "contradiction in terms"? I don’t think it is. It is about time to take a
relativist’s point of view concerning Biotechnology and to deal with the
subject iess seriously than usual.

One of the reasons is that the audience of today must be satiated with
biotechnology after a whole day’s poster session. Another pood reason is that
taking one’s activities too seriously is prohibitive for the development of
new ideas. This however is a serious reason for not being serious, and
therefore a true contradiction in terms.

Today ! will use team sport as a model for biotechnology. I think this is a
useful model. Teamwork is typical of biotechnology, and so is competition. For
example we come together a couple of times -a year for national or
international tournaments. Referees carefully ensure that all participants in
biotecﬁnology stick to the rules. The analogy can be developed further.

1f there are weak points in a match, there is a general tendency toc blame
someone or something. The players blame the playground and/or the referee. The
public usually blames the players. In my opinion all those invoived in the
match can be blamed from time to time. If one of the three groups of
participants involved (team, referees and public) doesn’t live up to
expectations, the result is an unattractive match. Extreme circumstances
aside, the condition of the playground is usually less important than th=e
contribution of the participants.

Because one cannot say that the playground for biotechnology is in bad shape,
weak points must necessarily be the result of the behaviour of the players,
the referees and the public. -

‘Who are they?

The players are the scientists, engineers and commercial people involved in
research, development, plant design, production and marketing. The referees
are a mixture of scientists and authorities. They set up the rules and control
them. The public is society as a wh ° 1f they are not able to attend the
match, their opinion is formed mainl 7 the newspapers.

Now let us see how this system behaves, starting with the "pure" sciences, and
ending up with. the authorities and the public.

- BIOCHEMISTS:

Their contribution to biotechnology is comsiderable, as nobody will deény., They
experiment very carefully too. However, the, sometimes tend to believe that
they are the only ones who really understand what is boing on in biology.
. Furthermore they only want to work with very pure systems, gehetally one
enzyme/one substrate systems. A biochemist who works with two substrates or
enzymes simultanecusly is quite someone. Insofar al he is interested in
impurities, it must be a "pure” impurity: one kkll defined chesical substance..
Consequently it is often quite difficult to translate the laboratory results
to production scale, where enzymes and substrates are seldos pufe.

For the development of pure sciences, well defined systems are fecessary;



however "“filling the gap" between the laboratory and the plant is a necessity
too and cannot be left entirely in the hands of engineers.

A very strong point of biochemists is that they posses a. songbook (Baum,
1982). An example of this contribution to civilized scientific life is a
strophe of the song "Photosynthesis" from the book as shown below (tune: "Auld
Lang Syne").
when sunlight bathes the chloroplast,
And photons are absorbed
The energy’s transduced so fast
That food is gquickly stored.
Photosynthetic greenery traps light
The spectrum through N Baum, The Biochemiste®
Then dark pathway machinery oxford 1982, pef-;mfs;sns-eagmgbwk
fixes the CO2.
This gives them a 1-0 advantage over all other contributers to biotechnology.

Beprinted with permission from:

MOLECULAR BIDLOGISTS:

They are the successors of the classical geneticists. Classical genetical
methods are very empirical. Someone from Gist Brocades once gave a good
comparison for the methods in classical genetics. Suppose he said that you are
standing alone in one of the pastures around Delft, blindfold and with a
shotgun in your hands, You have to pull the trigger at an arbitrary moment
with the barrel in an arbitrary direction. Under these circumstances one is
expecting you to shoot a parrot, & green one of course. (For those not
familiar with the Dutch wild life: green parrots are rather scarce in the
Netherlands). The weak points of this method are rather obvious, but it .is
still a very important one.

The molecular biologist is not an empirist. In fact he really works as an
engineer. Genetic engineering therefore is a very good word to describe his
activities. However, engineering methods are usually easy to understand even
for the layman. This of course can never be the intention because it has a
very negative influence on the status of his activities. Therefore he had to
conceal what he is doing, to create a barrier as it were. This is where
molecular biologists have been very successful indeed., It is absoclutely
impossible to understand their cryptography if one is not an expert in the
field. Whether this is a weak point or not depends on the point of view of the
observer. Personally I have some doubts.

MICROBIOLOGISTS:

One of Murphy’s laws reads: "Never repeat. a successful experiment”. Therd is
no need to teach this to a microbiclogist because the majority of them never
does, and for good reason; it is very difficult to reproduce biological
experiments. Let me make clear .what I mean with an example. In many
microbiolagical publications one growth curve has heen measured under one
particular condition, a second growth curve under another condition and so on.
Virtually never has an attempt been made to repeat the measurement of one
growth curve under one particular condition. Fortunately the positions of
points on a curve and of curves relative to one another already give some idea
about the reproduceability of the results, Therefore the results of this weak
point are neutralized to some extent. I have to admit that many other
scientists (and engineers) suffer from the same shortcomings in experimental
design, but it is a weak point.

Microbiologists cannot work with systems as pure as those of the biochemist.



