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PRAGAI

KONGRESSZUS|

MOZAIK

A 14. IUB kongresszus méreteiben minden elddjét tilszar-
nyalta.: ‘

- a résztvevok szdma mintegy mdsfélszerese volt az am-
szterdami IUB-taldlkozdénak s meghaladta a hatezret;

- a tudomdnyos program 56 szimpoziuma és 51 kollokviuma,
valamint a 3200-ndl is tobb poszter - a félezernél tobb hagyoma-
nyos elfaddssal egyiitt - eddig nem tapasztalt béségszarut kindlt
minden résztvevdnek;

- A Nemzetkozi Biokémiai Unidé létezésének valdsdgdt - é€s
szikségességét 76 orszdgbdl érkezett szakemberek igazoltdk és erd-
sitették meg.

“ﬂindez nem véletlen és valdban felemelden szép, gy ahogyan
a kongresszus elndoke a taldlkozd napilapjdnak elsé szdmdban kifej-
tette. A rendez6k minden lehetségest megtettek az dridsi program
zavartaian lebonyolitdsdért. Hogy egy és mds mégsem sikerilt dgy,
ahogyan szerették volna, bizonyosan nem a jé szandékon és szorgal-
mukon milott, hanem olyan kiilsf, adott korilményeken, amelyeken
nem 411t mddjukban vdltoztatni.

/\nélkUl,hogy részletekbe bocsdtkozndnk, ennek a vildgkon-
gresszusnak itt és most csupdn néhdny olyan szervezési jellemzd-
jét emeljik ki, amelyet az Egyesiletink dltal 1990-ben Budapesten
megrendezendd FEBS kongresszus szempontjdbél aligha tarthatunk k-
vetendd példdnak.

“ﬂa mar dltaldnosan elfogadott az, hogy a nemzetkozi tudo-
mdnyos taldlkozdék értékét elsdsorban a taldlkozd tudomdnyos szin-
vonala hatdrozza meg. Ezért nem kevesek szdmdra volt meglepetés az,
amit a kongresszus egyébként nagyon szép kidllitdsu és célszerden
napokra osztott (mert csak igy volt kezelhetd) program-fizeteinek
mindegyikében olvashattunk

Abstracts of Plenary Lectures
Symposia Lectures

. Colloquia Lectures
Abstracts are reproduced exactly as they were submitted.

Scientific, grammatical or typographical inaccuracies have not been corrected.



o= oo 14th International Congress Kétségtelen, hogy d6ridsi
of Biochemistry , feladat elott dlltak a

00 Praguo, Czochoslovakia szervezdk, amit csak nem-

Q July 10-15, 1988 zetkbzi, nagyszémi zsiiri-

vel végezhettek volna el.

Nem vdllaltdk ennek a gond-
Jat s igy a felelosséget minden tekintetben a szerzdkre haritjék.
Ez is 4lldspont, bdr aligha kovetésre méltd. Tévedés volna ugyanis
azt gondolni, hogy a tudomdnyos, nyelvtani és nyomdai pontatlanséd- -
gok megdrzése a jovO szdmdra - a vildgkongresszusok sziiletési hi-
bajdnak tekinthetﬁ,amit egyszerlen tudomdsul kell venni. Mds, leg-
aldbb annyira mu1t1d1501p11nar13 tudomdnydgak, mint a biokémia,
mdr régen megoldottdk és kovetkezetesen ervenyesitlk a nemzetk021
tudomdnyos zsiirizést.

Igy példdul az International Society of Thrombosis and
Haemostasis (ISTH) stockholmi (1983) , San-Diego-i és briisszeli
(1985 és 1987) kongresszusainak tudoményos programbizottsdgai ko-
rdntsem szoritkoztak a program-tervezésre. A beérkezd el6addskivo-
natokat szakdgazatonként 5-5 tagi nemzetkozi zsirivel véleményez-
tették - egységesen meghatdrozott szempontok szerint - és mindazo-
kat, amelyek nem érték el a sziikséges minimdlis pontszdmot, eluta-
sitottdk, illetve csak cim szerint kdzolték az absztrakt-kotetben.
Ehhez a munkahoz persze Brisszelben 320 f6s nemzetktzi szakember-
gardat mozgésitottak. Ugy vélem, hogy a magas tudomdnyos szinvonal
igényét még hazai kongresszuson sem ésszer('feldldozna' a részt-
vevik szdmdnak és a bevétel, az Un.gazdasdgossdg érdekében.

/\ plakdtel6addsok idestova negyedszazada szerves részei
a nemzetkodzi tudomdnyos taldlkozéknak s egyenjoglisdgukat - a ha-
gyomdnyos el6addsmdéddal nem vonjdk kétségbe. A gyakorlatban azon-
ban kordntsem mindig valésitjdk meg ezt az egyenjoglsdgot, s ez
nem ritkan mér az elheﬁ&%zesﬂkbol is szembetinik. %gy tortent a
prdgai kongresszuson is : a kidllitéknak és a posztereknek szant
teriilet nagyon sz(iknek bizonyult a poszterek szdmdra. A zs(folt-
sdg, az egymdshoz tulsdgosan kozel dllitott pdrhuzamos 4dllvany-
sorok nagyon kedvezdtlen feltételeket nyujtottak a mintegy hat-
szoros tulsdlyban 1lévé plakdt-eldaddk szdmdra. A hazai kongresz-
szusi palotat messze felllmildé prédgaiban blzonyosan lehetett vol-
na Jobb megolddst is talalni. Ugy, ahogyan a mar idézett stock-
holmi és brisszeli kongresszusokon térben és idében is megvaldsi-
tottdk a plakateloadasok egyenjogisdgdt s ennek révén széles korl
és JO lehetdséget nyljtottak a nemzetkdzi tudomdnyos informécié-
cserére.

A vildgkongresszusok résztvevdoinek megfeleld elhelyezé -
se mlndlg és mindeniitt sok gonddal jar. Kiilonosen a didkszdlldk-
ban elhelyezend6k szédmdra. Prdgdban sem volt ez midsképpen.A Pra-
ga déli peremvdros peremén felépitett nem régi,de nem is Uj didk-
szdllék is tartogattak kellemetlen meglepetéseket valamennyi
résztevé szdmdra. A kozos el6terld, de egyetlen kulccsal elldtott
ikerszobdk hasznidlatdnak mindjéart a kezdetén &t kellett irnunk a
jol ismert szdldsmonddsunkat : komdmasszony, hol a kulcs ?-ra.

Nem voltak nagy igényeink, komoly tanulsdg azonban szdmunkra az,
hogy a budapesti FEBS alkalmaval igénybe veendd didkszdlld(k)
szobdinak d4llapotdt - a szerzdodésben elére rogzitett szempontok-
nak megfelelden - az 4tvétel el6tt feltétlenil ellendrizni kell.
A kornyék levegfje viszont jé volt,s ha a buszokra sokat kellett
is vdrni, kozben pihentethettiik szemijnket a kornyezd kukoricésok iide
zoldjén. (bd)



99

Praise of Biochemistry

During the 1960’s we witnessed an invasion of
scientific disciplines with the word “molecular”
as their attribute. Over a period of approxi-
mately a decade we began to recognize mole-
cular biology, molecular genetics, molecular
pharmacology, molecular pathology (sic!) and
other assorted molecular sciences. But let us
not be misled by all the molecularity, for all

these are native children of biochemistry and
as such have lived with it, more or less peace-
fully, under one roof as, after all, attested by
the nearly four thousand scientific papers
presented at this 14th International Congress
of Biochemistry.

Biochemistry is here to analyse life in its in-
credible variety of forms and unfathomable
beauty and the deeper we delve into the prin-
ciples and rules on which life exists on this
Earth, the more we must admire this truly mir-
aculous phenomenon.

The dramatic advancement of biochem-
istry we have seen in the recent past keeps
presentir.g us with unexpected and fascinat-
ing discoveries. The scientific community may
well resolve that a given scientific discipline

has reached its culmination point and has
nothing more to offer, yet lo and behold, new
horizons will be immediately opened by some
unforseen but evidently very important revela-
tion. '

We must pay tribute to those who pion-
eered progress in biochemistry and those
who followed in their footsteps and whose in-
tellect, vision and persistence have brought
biochemical lore to its present stage. Suffice
to look at the intertwined and, indeed, awe-
some maps of metabolic pathways. They
dumbfound the layman but we the biochem-
ists cannot but admire the formidable logic.
harmony and elegance of these processes.

Even quantitatively, biochemistry is amaz-
ing. Its processes helped shape the geological
past of this Planet and someone has calcu-
lated that the mass transformed by biochemi-
cal processes surpasses that of the entire
Earth. It is well known that the magnificent do-
lomitic structures are of biological origin and
so are coal, oil and natural gas, the energy pil-
lars of contemporary civilization.

Progress in biochemistry rewards the
Homo sapiens, a species capable of gather-
ing knowledge. Biochemistry is expected to
solve a great many global problems of provid-
ing nutrition and energy for the billions of the
underprivileged and to assist in improving
medical care and the environment in which we
live. | am sure you will agree that in this re-
spect biochemistry is destined to play a his-
toric and unique role. It is therefore only to be
desired that all governments realize this in
time and that the astronomical sums spent on
military hardware would be much better
placed in the hands of scientists, including
biochemists, for the intensification of bio-
chemical research will depend to an ever-
growing extent on financial means as any-
body who has ever tried to equip a modern
biochemical laboratory will confirm. The times
when a set of test tubes and pipettes were all a
biochemist needed are gone forever and sur-
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vive only in the nostalgic memories of those
born at the beginning of this century:
Scientific research has long ago crossed
national boundaries and reduced the distance
between continents. Its results have con-
tributed to the common knowledge of all man-

kind regardless of race, creed or ideology.

Scientists from 76 countries have convened
at this 14th International Congress of Bio-
chemistry to share the fruit of their labour with
friends and colleagues. | am fully convinced
that the organizers of the Congress have
done everything to create conditions that shall
prove inductive not only to professional ex-
change but also to the establishment of per-
sonal friendship and cementing of already
existing amicable bonds. Since epistemologi-
cal as well as ethical goals are at play in bio-
chemical research, it is to be desired that our
efforts contribute to both.

Our moral duty is to recruit for biochemistry
talented young scholars who can contribute
significantly to its further progress. The young
generation will soon be faced with some es-
sentially new tasks, one of which will be space
biochemistry associated with man’s explora-

B

tion of the Universe. Due credit should go to
the consistent and systematic efforts of the In-
ternational Union of Biochemistry to educate a
new generation of biochemists who will take
over the helm from those who are now at the
peak of their intellectual capacity. Let us trust
that as those who have taken to biochemistry
grow into dedicated scholars who will remain
true to their calling, the future of biochemistry
shall be secure.-And since biochemical edu-
cation is one of the prominent topics of this
Congress, let us hope that our gathering will
be fruitful in this respect as well.

Dear friends and colleagues, welcome to
the 14th International Congress of Biochem-
istry! It is our sincere wish that the current
Prague Congress, like all the preceding ones,
be a milestone in the spectacular progress of
modern biochemistry.

Biochemistry is beautiful!

JAN SKODA
PRESIDENT,
14th INTERNATIONAL CONGRESS
OF BIOCHEMISTRY

i

MONDAY July 11, 1988
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The Value of Teaching

Professor Frank Vella from the University of Saskatchewan (Canada) ranks among
world’s top experts in teaching biochemistry. His lecture Teaching Biochemistry for the
21st Century opened the Monday symposium dealing with this particular topic. Since this
is a very important problem which will undoubtedly influence the development of
biochemistry we asked professor Vella for an interview.

Q: Which is the main probiem, teach bio-
chemistry for the 21st century Gr teach
hiochemists for the 21st century?

~: in fact, both. Most of our students have
anather fifty years of life ahead of them.
They encounter a large number of new
ideas, therefore we have to prepare them
to be self-learners. They must be able to
learn for themselves, otherwise they are
always going to return to schoo! to take
refresher courses. You asked about the
21st century biochemistry. Biochemistry
can be seen as having a past, a present
and a future. What is in the textbooks is
really biochemistry of the past. What is in
current literature and what is being discus-
sed is biochemistry of the present. Bioche-
mistry of the future are experiments being
done today which will be reported as they
come along. It is a good thing for the stu-
dents to appreciate that biochemistry is
dynamic, that what has already been
learnt is the basis for new things and these
will be replaced by even newer things in
the future.

Q: You said in your lecture that teachers of.
biochemistry are professionals in bioche-

mistry but amateurs in teaching. Do you
think that they are in general well prepa-
red for the job?

A: Weli, some people are born teachers.
They have the ability, they have the dyna-
mism, they can organize and present, they
can be entertaining and they can speak at
a high level to their students, make them
enthusiastic and so on. But most people
cannot do this. Now the question is: must
you be a born teacher or can you learn to
become one? | believe that most of us can
become very good teachers if we just learn
a little bit how to do it. There are thousands
of university professors and | think most of
them could improve their teaching if they
became more aware of what it is they are
supposed to be doing and what the stu-
dents expect, if they learnt a little bit more
about their role as teachers, how students
learn and how they can be motivated. No
teacher should be just theoretical, unrelat-
ed to real life. Let's imagine someone tal-
king about carbohydrates. You may do it
and never mention that carbohydrates are
what you eat in bread, macaroni or rice.
Then you talk about obesity and say if one
eats a lot of macaroni every day, he beco-
mes fat. Macaroni is carbohydrate and
from this we can conclude that carbc *
drate can be converted into fat. it is nec
sary to present things at a reasonably sim-
ple level so that the students may relate
pure theory to everyday experience.

Q: You emphasize the same points as the
famous physicist, the late Richard Feyn-
man. But Professor Feynman was not only
a brilliant scientist, he was also a very
good teacher. Do you think we can find
such personalities also among bioche-
mists?

A: Yes, take for instance Professor Wil-
liams, who gave the opening J. Heyrovsky
Lecture. He is a very good example. Or
Professor Krebs, who is very very good.
The same can be said about Professors
Baltimore, Harvey Lodish and Stryer. They
are excellent scientists who are also tea-
chers and have discovered for themselves
how to teach effectively.

Q: Do you think they enjoy teaching?
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A: They do. It is not worth teaching unless
you believe that it is important. And if it is,
you do it. And since you do it and it is
important, then it must be enjoyable.
Otherwise it is drudgery. People don't like
drudgery. | enjoyed myself this morning. It
was hard work but | enjoyed doing it be-
cause | believe in what | am teaching. | be-
lieve in its value. Because if teaching has
no value for us and we can’t be excited
about it, how can the students become
excited?

Q: However, there is still one more prob-
lem concerning teaching biochemistry.
Since it is going to be more and more
important in the life of the society, it will be
undoubtedly necessary to educate not only
specialists but also those working in relat-
ed fields and after all even the public. Will
this also be a task for biochemists?

A: Yes, there are different levels of teach-
ing. Sometimes you teach students for only
one course, say for three months. Well,
obviously, these students are not going to
become professional biochemists. But
when you teach people to become train-
.ed professional biochemists, the teach-
'ing must be different, deeper. There is also
‘general education of the public and we
‘must help them to understand science bet-
‘ter and better, understand its implications,
'its beauty and its value. We cannot do it by
being just very theoretical, we must be
very simple and we must use simple lan-
guage rather than professional jargon. If
| give a lecture to a group of Rotarians
I will use rather different terminology thar
when | speak at a biochemistry congress
to professionals. There is a big job to be
done in the education of the public and
professionals have a duty and obligation to
help the general public to understand the
big issues. For instance the problem of
recombinant DNA, the problems of paten-
ting life forms, of cloning, of creating new
organisms. The public are afraid of things
they don’t understand. We have to allevia-
.te that fear by explaining to them the ad-
vantages. But we have to be honest and
explain the disadvantages as well. So it is
the task of academic people, the task of
people who are respected by the commu-
nity, people who are experts on the subject
to educate the public.

Q: Is there anything that you want to add to
what you said in your lecture?

A: What | would like to say is this: It is very
important that teachers of biochemistry
become aware that there is a lot of know-
ledge and wisdom in educational psycho-

UDOT

logy. It is not very difficult to acquire. One
can learn a lot by watching good teachers
and analyzing what good teachers do. We
must be more analytical. Many people
know or have seen good teachers but have
never analyzed what it is that makes them
good. They are good because they are
clear. A good teacher is clear. He is good
because he is humorous. A good teacher
must use humour. He must not speak too
fast to the students. A good teacher relates
theory to practice. A good teacher is en-
thusiastic and inspiring. There is a tre-
mendous host of knowledge to be gained
from understanding the process of how
students learn; if only we can tap some of
those resources, we will be able to impro-
ve our efficiency one hundred percent.
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Two Questions for Prof. Alexander Sergeevich Spirin, Director of the institute of Protein Chemistry,
Academy of Sciences of the USSR, Pushchino, USSR

Q: Biochemistry has become a whole complex
of sciences. By the end of the century it should
solve a lot of problems. Which ones do you
consider most important?

A: We can no longer speak of biochemistry as a
single science as it consists of a number of
disciplines. As | work in the field of molecular
biology, ! would tike to focus, above all, on this
particular area. There are really enough pro-
blems. even though we always say that they
have been solved. | believe that by the end of
the century we must understand the molecular
structure of ribosome, the principal protein-
-synthesizing factor, the fundamentai molecuiar
mechanism of regulation of protein biosynthesis
on the levei of translation. | must say that these
two basic tasks have been slightly neglected
over the last few years, perhaps because the
progress has been rather limited. Lately we
have witnessed a renewal of interest and much
18 being expected from these areas. particulariy
in bictechnologies, a very topicai subject today.
After a spell of genetic-engineering euphoria
many scientists have come to understand that
the etfect of genetic information in fereign cells
is by nc means simple and requires deeper
study, especially intc problems of protein bio-
synthesis. This goes both for basic research and
applied science.

Another important area will be the develop-
ment of biotechnologies on the ievel of moie-
cules. i e. based on noncellular rather than cal-
lular systems. Of course, this s justimy personal
view.

As far as ctner biochemical disciplines are
concerned. | shuuld like to emphasize par-
ticutarly the rapid development and advance-
ment of knowledge of those aspects of bioche-
mistry concerned with more general regulatory
processes of the cetle, involving secondary cell
messerngers, growth-facior regulated proces-
ses and ciner stimuiants. This is. in my opinion.
one of the most dynamic biochemical discipli-
nes affecting directly the present-day physio-
logy, both generai and human.

Q: What specific tasks are faced by Soviet
biochemistry?

A: Our biochemistry cannot be considered
separately from world biochemistry, for it is its
integral part. Science, in particular basic re-
search, cannot be nationai. On the other hand
in applied science some companies tend to
“close their doors’” and keep things secret. but
basic research must be international. i can
therefore speak of the tasks of Soviet science
only in organizational terms. As to Soviet in-
stitutes, their problem may be that they are too
big, which causes us well-known difficulties, a
lack of consistency of sorts. | believe our in-
stitutes must be reduced in size and some of the
democratization measures adopted in Sovie!
science constitute precisely an organizational
framework which could heip us make a substan-

tial contribution to international science. it s

important for young biochamiss (¢ be trained in
good tories. If we have enough good 1ab-
oratories. education ¢t voung talenis will be
wall provided for. If not. problems wili arise.
Therefore the education of young biochemists
wili stem from high standard of science in our
country. Thatis why we must keep raising them
not only in the capital but in small Iz ratories
as well. But how this is going (o be achieved is
a different matter. | believe that Soviet bioche
mistry lacks sufficient international contacts
and one of the most pressing problems con
cerns post-graduate feliowships which would
enable our young talents to workK in laberatories
gisewhere in the world. In this respect. we must
take a better advantage of the opportunities at
hang.

or

(1893 -1986)

SZENT-GYORGY], Albert von

Hungarian-born U.S. physician
and biochemist. Nobel Prize in ————.
Physiology and Medicine (1937, {UJ| JlIV B |feeeecas
Isolated ascorbic acid. Studied . T Er R meratr
at German University School of
Medicine, U nemaocnice 4 (19).
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Az IUB Congress Newsletier

szdma Prdga tetszetds szines

térképén megjelcolte azokat az
utcdkat,ahol a mult hires tudo-
sal rovidebb hosszabb ideig
laktak. Kommentér nelkil kozol-
jik a Szent-Gyodrgyi Albertre
yonatkozd cikkelyvt.
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THURSDAY July 14, 1988

Q: Prof. Marianne Grunberg-Manago wish-

ed you, as the new IUB's president, a fo+ of
success and, above all, financial indepan-
dence to be gained for the Uiion by pub-

Professor E. C. Siater was born in Australia, received his university education at
Cambridge, England, and spent most of his professional career at University of Amster-
dam. He now lives near Southampton (UK), but in the IUB he represents the Netherlands.
On the coming Friday, July 15, he will become President of the IUB. He kindly answered

our two questions:

IUB AS A CATALYST

lishing journals. She also mentioned other
matters to be pursued by the 1UB. What
would be your comment?

A: The IUB is entering a new period so far
as its financial resources are concerned
as Prof. Grunberg-Manago explains in her
interview. This gives us more opportuni-
ties to develop our main role which is to
support progress of biochemistry in the
develcping countries. Of course, bioche-
mistry is advanced in the laboratories
where biochemists are doing research
and in the universities and schools where
a new generation of biochemists is being
taught... The 1UB's role is to be a catalyst
in this process. My personal wish? | have
one that during the next three years the
FEBS will join the IUB as an associate

e
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organization of the IUB — as the PAABS
and the FAOB already are.

Q: What new ideas would you like to intro-
duce during your coming term?

A: | do not think it is always necessary in
each three-year period to introduce some-
thing completely new. As | say, | think the
1UB is proceeding along the right track and
I think we can expand particularly on these
activities. During this week, the Executive
Committee has discussed some new acti-
vities, but | think that it would be inappro-
priate to mention them until they have
been discussed further. Above all, | would
be very happy if, at the end of my three-
-year period, | could look back on progress
in the IUB as great as that achieved during
Professor Grunberg-Manago's leadership.
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BESZAMOLO
a FEBS Council 28. ilésérsl

A Tandcs az IUB kongresszushoz kapcsolddva Préagdban tartotta meg
ulését julius 10-én. Valamennyi tagegyesilet képviseltette magdt
s elfogadtdk a tavalyi Ljubljana-i FEBS-kongresszusrdl készitett
zdrdjelentést (V.TURK).

A Tandcs ezutdn meghallgatta a soronkovetkezdé FEBS kongresz-
szusok eldkészitd munkdlatainak 4114sd4rdl szdld jelentést (H.Klein-
kauf), majd az egyes taldlkozdk szervezéséért felelds tagegyesile-
tek képviseldi ismertették az eldokészitd munka részleteit.

a) 19.FEBS kongresszus ( Réma 1989.jdlius 2-7)

A rémai FEBS eldkészitésével kapcsolatban a Tandcs nem

fogadta el a szervezok dltal javasolt magas részvételi dijat -
kb. 500 % (!) -, és ennek mérséklésére szdlitotta fel a szervezf-
ket; ezt elfogadtdk ugyan, de ugyanakkor bejelentették, hogy csok-
kentett részvételi dijjal nehezen tudjdk majd a szikséges s hi-
anyzo pénzt eldoteremteni. A kérdéshez hozzdszdldk aggocdalimukat
fejezték ki a romai FEBS szervezési és gazdasdgi problém&ait ille-
téleg.

b) 20.FEBS kongreeszus ( Budapest, 1990.augusztus 19-25)

A Tandcs a budapesti FEBS kongresszus eltkdszitésére vo-
natkozo beszdmoldét egyhangulag joévdhagyta és tobb hozzdszdld ki-
emelte, hogy a részvétel irdnt nagy az érdeklddés. A Tandcs tag-
Jai megkaptdk a First Circular kinyomtatott példdnyait. A széles
kord érdeklodést 3j6l1 mutatja az,hogy az IUB kongresszusdra kivitt
els6 kdrlevél 6000 példanya napok alatt elfogyott és igen sokan
azonnal kitoltve mdr le is adtaék.

c) 21. FEBS kongresszus Dublinban (1992), a 22. FEBS kon-

gresszus Stockholmban (1993) keriil megrendezésre. A tdvoli id6-
pontok miatt az eldkészileteket még nem kezdték meg.

d) 1994-ben (IUB kongresszusi év) eldreldthatélag specid-
lis FEBS kongresszus lesz Finnorszdagban.
Igénybejelentés érkezett arra nézve, hogy a 23. FEBS
kongresszus Svdjcban keriljon megrendezésre.

A FEBS pénzigyi - gazdasdgi helyzetérdl igen kedvezd ké-
pet nydjtdé helyzetjelentést adott S.P.DATTA. Ennek alapjdn ugy
dontott a Tandcs, hogy az Osztdondijak szamat ( eddig 6 darab 1 é-
ves Osztondij) a jove évtdl kezdve 10-re emeli és felkéri a tag-
egyesileteket arra, mozditsdk eldé azt, hogy minél tobb pdlydzat
érkezzék be majd.

A tandcsiilés egyik fontos feladata volt az uj fotitkar
megvdlasztdsa. Egyhangli szavazdssal V.TURK professzort (Ljublja-
na) vdlasztottdk fotitkdrrd. 1990.janudr 1-én veszi &t el6djétdl
a feladatok elldtdsat.

DENES GEZA
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THURSDAY July 14, 1088

Q: Prof. Marianne Grunberg-Manago wish-
ed you, as the new IUB's president, a lc7 of
success and, above all, financial indepen-
dence to be gained for the Union by pub-

Professor E. C. Slater was born in Australia, received his university education at
Cambridge, England, and spent most of his professional career at University of Amster-
dam. He now lives near Southampton (UK), but in the IUB he represents the Netherlands.
On the coming Friday, July 15, he will become President of the IUB. He kindly answered

our two questions:

IUB AS A CATALYST

lishing journals. She also mentioned other
matters to be pursued by the IUB. What
would be your comment?

A: The IUB is entering a new period so far
as its financial resources are concerned
as Prof. Grunberg-Manago explains in her
interview. This gives us more opportuni-
ties to develop our main role which is to
support progress of biochemistry in the
developring countries. Of course, bioche-
mistry is advanced in the laboratories
where biochemists are doing research
and in the universities and schools where
a new generation of biochemists is being

* taught... The IUB's role is to be a catalyst

in this process. My personai wish? | have
one that during the next three years the
FEBS will join the IUB as an associate

organization of the IUB — as the PAABS
and the FAOB already are.

Q: What new ideas would you like to intro-
duce during your coming term?

A: | do not think it is always necessary in
each three-year period to introduce some-
thing completely new. As | say, | think the
IUB is proceeding along the right track and
| think we can expand particularly on these
activities. During this week, the Executive
Committee has discussed some new acti-
vities, but i think that it would be inappro-
priate to mention them until they have
been discussed further. Above all, | would
be very happy if, at the end of my three-
-year period, | could look back on progress
in the IUB as great as that achieved during
Professor Grunberg-Manago's leadership.

T Ty
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BESZAMOLO
a FEBS Council 28. ilésérsl

A Tandcs az IUB kongresszushoz kapcsolddva Prdgdban tartotta meg
ulését jdilius 10-én. Valamennyi tagegyesilet képviseltette magdt
s elfogadtdk a tavalyi Ljubljana-i FEBS-kongresszusrdl keészitett
zardjelentést (V.TURK).

A Tandcs ezutdn meghallgatta a soronkovetkez6 FEBS kongresz-
szusok elBkészit6 munkdlatainak 411d4sdrdl szdld jelentést (H.Klein-
kauf), majd az egyes taldlkozdk szervezéséért felelds tagegyesile-
tek képviseldi ismertették az eldokészitd munka részleteit.

a) 19.FEBS kongresszus ( Réma 1989.3jdlius 2-7)

A romai FEBS eldkészitéseével kapcsolatban a Tandcs nem

fogadta el a szervezdk dltal javasolt magas részvételi dijat -
kb. 500 8 (!) -, és ennek mérséklésére szdlitotta fel a szervezf-
ket; ezt elfogadtdk ugyan, de ugyanakkor bejelentették, hogy csok-
kentett részvételi dijjal nehezen tudjdk majd a szikséges és hi-
anyzo pénzt eldteremteni. A kérdéshez hozzdszdldk aggodalmukat
fejezték ki a rdmai FEBS szervezési és gazdasdgi problémait ille-
téleg.

b) 20.FEBS kongreeszus ( Budapest, 1990.augusztus 19-25)

A Tandcs a budapesti FEBS kongresszus eldkészitésére vo-
natkozd beszdmoldt egyhangulag jévahagyta és tobb hozzdszéld ki-
emelte, hogy a részvétel irdnt nagy az érdeklddés. A Tanacs tag-
jai megkaptdk a First Circular kinyomtatott példdnyait. A széles
kor(i érdeklédést j6l1 mutatja az,hogy az IUB kongresszusdra kivitt
elsd kdrlevél 6000 példédnya napok alatt elfogyott és igen sokan
azonnal kitoltve mdr le is adtaék.

c) 21. FEBS kongresszus Dublinban (1992), a 22. FEBS kon-
gresszus Stockholmban (1993) keril megrendezésre. A tdvoli idé-
pontok miatt az elbdkésziileteket még nem kezdték meg.

d) 1994-ben (IUB kongresszusi év) eldreldthatélag specid-
lis FEBS kongresszus lesz Finnorszdagban.
Igénybejelentés érkezett arra nézve, hogy a 23. FEBS
kKongresszus Svdjcban keriiljon megrendezésre.

A FEBS pénzigyi - gazdasdgi helyzetér6l igen kedvezd ké-
pet nydjté helyzetjelentést adott S.P.DATTA. Ennek alapjan dgy
dontétt a Tandcs, hogy az osztondijak szamat ( eddig 6 darab 1 é-
ves Osztondij) a jovd évtdl kezdve 10-re emeli és felkéri a tag-
egyesiileteket arra, mozditsdk el6 azt, hogy minél tobb pdlydazat
érkezzék be majd.

A tandcsiilés egyik fontos feladata volt az dj fétitkar
megvédlasztdsa. Egyhangl szavazdssal V.TURK professzort (Ljublja-
na) vdlasztottdk fotitkdarrd. 1990.janudr 1-én veszi 4t elddjétol
a feladatok elldtédséat.

DENES GEZA
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What Should
hemistry Teachers
Know?
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EDITORIAL

Biochemists are usually appointed as college or university teachers on the basis of
academic qualifications and expertise in an area of biochemical research as demonstrated
through contributions to the scientific literature. The major responsibility of their
appointment is, almost inevitably, the teaching of their discipline to undergraduate and
graduate students. They are usually expected to assume this responsibility without formal
training in classroom skills. Recollections of their own experience as students and intuitive
perceptions of what they should do are usually the background from which they embark
on their teaching activities.

Classroom teaching comprises three components: the fteacher, the learner and the
subject. These are embedded in a societal, college or university culture with which I shall
not concern myself. What should teachers know about each of these components so that
their téaching can have some conscious and rational basis, and so that learning by their
students can be enhanced? Brief consideration of some aspects of each component
supplies some answers.

Two major roles of the Biochemistry teacher are as subject matter expert and as
facilitator of learning. The teacher’s expertise in Biochemistry need not necessarily mean
deep scholarship in terms of encyclopedic knowledge. Rather, what is required is good
understanding of the ideas fundamental to the science, of the processes (intellectual and
technical) by which these ideas have produced the available knowledge and conceptual
models, of the major thrusts of current biochemical research, and of the relationsiriips of
biochemistry to various facets of human experience. As facilitator of learning, the teacher
needs to understand the academic behavior patterns the students have acquired (eg
specific and general learning skills) and those that are appropriate for the learning that is
to be achieved. The teacher’s task is to teach students to think and to learn, as much as to
be an abstracter and reviewer of factual information. Student-student and student-
teacher interactions are very important determiners of the learning outcome.

Students may be passive and poorly prepared, but are nonetheless naturally curious,
have great potential for learning, have learning goals (ie are career-oriented), and bring a
unique life experience to their new learning. Their interest (though often only dimly

-perceived) is as much to learn how to think, and how to function successfully in a future

career, as much as it is to pass examinations and attain grades. They admire and benefit
from the teacher’s enthusiasm, clarity, preparation and organization, ability to stimulate,
and competence in and love of the subject matter.! They learn more appropriately by
active interaction and involvement, and when the relevance of the required learning to
their carcer goals is perceived. As they acquire new knowledge and skills, they learn
through restructuring previous knowledge and understanding of themselves and their
environment.

Biochemistry is much more than the sum total of its terminology, concepts, metabolic
pathways, models and laboratory techniques. It includes the processes by which it has
developed and grows, its practical applications, its potential-for the future. It has a
coherent and rational structure. Having a past, a present, and a future, it is dynamic and
exciting. It cannot be understood or utilized to solve problems or to increase biochemical
knowledge solely through memorisation of its terminology etc.

From a review of literature on teaching and learning in the college classroom,
McKeachie? has argued cogently that for instructional effectiveness the teacher requires
knowledge of subject matter, of students, and of teaching strategies. Biochemists are
amateurs in the field of education.? They can change this status by themselves becoming

students of the three components of the classroom teaching/learning activity.
| F Vella

!'Weimer, M G (1987) The Teaching Professor 1 (3), page 3
2McKeachie, W (1986) in The Teaching Professor 1 (10) page 2, 1987
3Mehler, A H (1987) Biochem Educ 15,57
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Biocatalysis in Organic Solvents

J.M. Rezessy-Szabo, G.N.M. Huijberts and J.A.M. de Bont

Division of Industrial Microbiology, Agricultural University,
P.O. Box 8129 6700 EV Wageningen The Netherlands

In nature, micro-organisms almost always function in an aqueous environment at low
substrate concentrations. Consequently, most microbiologists are reluctant to include
organic solvents at high concentrations in growth media. Indeed, many solvents, as for
instance alcohols, are known to be toxic for growing cells. In recent years, however, it
has become increasingly clear that some solvents have no deleterious effect on growing
cells. Many examples are now available not only of enzymes functioning in organic
media but also of intact cells growing in media containing a separate organic phase.

A separate organic phase has many potential advantages when applying whole cells for
biocatalytic reactions involving water-insoluble organic compounds. Two of these
advantages are that a relatively high concentration of poorly water-soluble substrates
may be obtained within a bioreactor system and that inhibition of the biocatalyst by
toxic substrates may be prevented.

Several aspects of such biological conversions were discussed by Lilly et al (1) and by
several others at a symposium organized in 1986 under auspices of the Working Party
on Applied Biocatalysis of the European Federation of Biotechnology and the Working
Party on Biocatalysis of the Agricuitural University of Wageningen. The proceeding of
this symposium (2) are to be consulted by those interested in various aspects of
biocatalysis in organic media.

The present presentation emphasizes the potential of organic solvents in cultivating
micro-organisms on toxic water-insoluble compounds. We have studied the effect of
solvenis on growing micro-organisms, but based on work of Brink (3) and based on our
own observations, it can be concluded that these results also apply to immobilzed cells
used in muitiphase biocatalysis.

The effect of organic solvents on microbes has been studied often in terms of a
sterilizing agent. The effect of solvents on permeabilizing cells has also received
considerable attention (4) and toluene is the agent used most frequently. In this way
enzyme activities and other metabolic activities can be measured in a situation that
closely resembles the in vivo conditions. Permeabilization of cells by toluene damages
cell membranes in such a way that the morphology of the cell remains more or less
intact whereas molecules can freely enter and leave the cell. Treatment of E.coli with
toluene at a level of 50 ml toluene per liter growth medium resulted in a complete loss
of viability of the culture, but Fell-associated enzyme actvities could still be measured
{3). The effect of toluene on E.coli was studied in more detail by De Smet et al (6).
From electron microscopy work it was concluded that toluene causes damage to the
cytoplasmatic membrane, while the outer membrane remained relatively intact. Not all
organic solvents have damaging effects on microbes. Certain water-immiscible solvents
that serve as substrate for the organism as for instance octane (7) and menthylacetate

(EFB - Working Parties - Applied Physiology, Microbial Physiology 4th Meeting -
1988. Hajdiszobosz1d)
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(8) have been given to cells in liquid-liquid systems without substantial loss of cell
viability and activity.

Beneficial effects of organic solvents on growing cells have been studied only recently.
Innovating work by Schwartz and MacCoy (9) on growth of Pseudomonas oleovorans on
octane in the presence of cyclohexane demonstrated the potential of organic solvents
in growing bacteria in the presence of a toxic substance. The emphasis of their work
was on the production by growing cells of toxic epoxides from alkenes. Mattiasson and
Adlercreutz (10) have reviewed the beneficial effect of perfluorochemicals with an
emphasis not on product or substrate toxicity but rather on the use of these solvents
as useful verhicles for the transport of gases including oxygen.

The influence of several water-immiscible solvents on activity of immobilized
Mycobacterium cells was determined by Brink and Tramper (11) and it was found that
retention of activity is related to solvent properties like polarity and molecular size. A
good correlation between remainig cell activity was also observed when applying
another solvent parameter i.e. Log P. This parameter is defined as the logarithm of
the partition coéfficient of a certain solvent in a standard octanol/water two phase
system. Log P is an indicator of solvent hydrophobicity. In general, biocatalysis in
organic solvents is not feasable in hydrophilic solvents having a log P value of less
than 2, is sometimes possible in solvents having a log P between 2 and 4, and in
general is possible in hydrophobic solvents having a log P greater than 4. Log P
values of commonly used organic solvents are. given by Laane et al (12). Biocatalytic
activity of cells as related to the log P of the solvent has been studied not only for
Mycobacteria but amongst others also for an Arthrobacter-catalyzed reaction (13)

In a previous communication we reported on similar effects of solvents on growing
cells (14). In general solvents with a high log P value were less harmful to growing
cells than were solvents with a low log P value. However, great differences were found
amongst organisms. A Bacillus strain, for instance, was much more susceptible to
solvents than Pseudomonas strains . It was observed that hexadecane, perfluorohexane
and dibutylphtalate were wuseful solvents when cultivating micro-organisms on toxic
water-insoluble compounds. The solvents serve as a reservoir of the toxic compound,
preventing cell damage on the one hand but allowing sufficient substrate transfer to
the growing cells in the aqueous phase on the other hand.

Below we present two examples of the use of organic solvents when confronting
bacteria with toxic water-insoluble compounds. The first example is concerned with the
the use of dibutylphtalate in growing a pure culture of an organism on 1,3-
dichlorobenzene while the second example is from work by Van den Tweel (15) on the
application of hexadecane in the biocatalyctic conversion of benzene to cis-benzene
glycol. These examples are to illustrate the wide area in which organic solvents can be
beneficially applied both in the field of cultivating cells and in biocatalysis.

EFFECT OF DIBUTYLPHTALATE ON THE GROWTH OF ALCALIGENES OBB 65 ON
1,3-DICHLOROBENZENE

Alcaligenes OBB 65 is a bacterium that was isolated on 1,3-dichlorobenzene. Growth of
the organism was only possible whenever the concentration of this substrate was . kept
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very low. The maximum concentration 1,3-dichlorobenzene that allowed growth was

dependend on the configuration of the incubation system and under certain conditions
growth was prevented above 1.5 mM 1,3-dichlorobenzene (i16)

The organism was not able td grow on dibutylphtalate and no toxic effect of the
solvent on the organism was observed. Therefore, the bacterium was cultivated in
serum bottles in the presence of dibutylphtalate at 0%,

10% and 50% (v/v) and at
various substrate concentrations. A chloride-free mineral medium was used and growth

of the bacterium was quantified by determining chloride concentrations in the bottles
(Fig. 1). The release of chloride ions in the medium resulted in & drop in pH. Growth

of the organism was halted at pH=4, resulting in non-stoichiometric chloride release at
higher substrate concentrations.
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Fig. 1 Release of chloride as affected by dibutylphtalate

From Fig. 1 it is obvious that the presence of dibutylphtalate has a benificial effect on
the utilization of 1,3-dichlorobenzene by the Alcaligenes sp. We have also investigated
whether it would be possible to apply the solvent when the bacterium is grown on
solid agar media. To this, dibutylphtalate (20% v/v) and agar (1.6%) were added to the
mineral salts medium. The medium was sterilized in capped tubes and 1,3-
dichlorobenzene was injected through the caps to give different final concentrations.
After the medium had solidified the resulting slants were streaked with the organism

and tubes were again closed by the caps. Growth occurred in tubes containing
dibutylphtalate up to concentrations of 10 mM, whereas no growth was observed at LS
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mM 1,3-dichlorobenzene in tubes not supplemented with the solvent. It therefore seems,
that dibutylphtalate is equally well suitable in overcoming toxicity problems by
substrates when growing bacteria on agar media.

EFFECT OF HEXADECANE IN THE BIOCONVERSION OF BENZENE TO cis-
BENZENEGLYCOL.

Van den Tweel et al (17) have isolated a mutant of the benzene-degrading Pseudomou..
50. Previously we have shown that benzene is toxic to the bacterium and that
dibutylphtalate is able to circumvent benzene toxicity during growth of the wild type (
18). The biocatalytic activity of the mutant, resulting in the formation of cis-
benzeneglycol from benzene, was also inhibited by benzene.

In order to investigate the potential of organic solvents in circumventing benzene
toxicity, Van den Tweel et al (18) used hexadecane. They observed that in the presence
of 50% hexadecane high concentrations of benzene did not influence the bioformation
of cis-benzeneglycol. Furthermore, they showed that activity of the cells was limiting
the rate of product formation rather than benzene mass transfer from the organic
phase to the aqueous phase. The bioformation of cis-benzeneglycol was also performed
in a liquid-impelled loop reactor, a new type of reactor described recently by Tramper
et al (19). The reactor contained an aqueous phase and a hexadecane phase. Using this
bioreacter configuration it was also possible to produce cis-benzeneglycol from benzene.
In this experiment the organic solvent had two functions. It circumvented benzene
toxicity and created a density gradient for mixing the contents of the bioreactor.
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Cump.antmentation and Transport of Pre-
cursors in the Regulation of Secondary Me-
taholism in Eukaryotic Microorganisms

.EFB - Working Parties - Applied Physiology
Int d y Microbial Physiology 4th Meeting - 1988
rtroguction Hajdiszobosz14)

Secondary metabolism must be precisely coordinated with various
other cellular functions in order to maintain or even to increase
the competitiveness of the producin organism : the competition bet-
ween primary and secondary pathways for common precursors, cosub-
strates and energy sources has to be controlled; essential cellular
functions must be protected from the damaging effects of toxic sec-
cndary compounds whereas other secondary metabolites are required
to serve as signal molecules within the programs of cellular speci-
alization. The necessary 'tuning' occurs both in time and in space.
It involves not only enzymic regulation and differential gene ex-
pression but also the integration of secondary oathways into the
spatial structures of the living cell. The cellular distribution
of enzymes, the establishment of pools of precursors and interme-
diates, the channeling of metabolites and the selctive storage and/
or release of end products span a spatial network characteristic
of a distinct secondary pathway. It appears that all levels of the
structural hierarchy of the cell contribute to such a three-dimen-
sional picture : membrane surrounded organclles and their subcom-
partments, microcompartments such as aggregates of enzymes or nuc-
leic acids, surface structures of membranes and proteins. Though
no complete picture of such a nested network can be outlined, till
now the main elements are emerging from an increasing number of
details. Especially eukaryotic cells, due to their high structu-
ral complexity, provide examples how’steps of vectorial transfer
of metabolites and signals control secondary biosynthetic chains
and effectively complement transcritional, translational and en-
zymic regulation /1,2/.

The present paper concentrates at the branching point bet-
ween primary metabolism and amino-acid-derived secondary biosyn-
thesis, especially the control of precursor supply from the vacuo-
lar pool of amino acids.

1. Compartmentation of amino acids 1in
eukaryotic microorganisms

In yeast and fungi the cellular content of free amino acids
distributes among at least three pools : a cytosolic, a mito-
chonndrial and a non-plasmatic pool in the vacuole or vesicles
of similar function (as, for instance, in Neurospora /6/. Among
these compartments, which serve different metabolic purposes,
characteristic concentration gradients of each amino acid are
established : in the first two pools usually a minimum concen-
tration is maintained for the supply of protein synthesis and
the various amino acid converting enzymes localized therein.
Excess amino acids are accumulated in the vacuolar/vesicular pool



114

where very high concentrations ( up to 100 mM ) can be maintained.
These amino acids serve as a reservoir which compensates for changes
of the external or biesynthetic supply of amino acids and are, for
instance, preferentially used up during nitrogen-limitation /3,4,
5/. The controlled exchange among the pools is not only essential
for the maintance of a nearly constant, low cytosolic amino acid
concentration(sufficient for incorporation into protein below the
treshold level which would induce a massiv net degradation) but al-
so for the rate of precursor supply from the vacuolar pool to bio-
synthetic chains. A classical example of the interplay of metabolic
and compartmental regulation is the metabolism of L-ornithine in
Neurospora crassa which involves the formation of the polyamines
spermine and spermidine /5,6/.

2. Dynamic compartmentation of the alkaloid
precursor L-phenylalanine in Penicillium
cyclopium

In this fungus L-phenylalnine serves as a precursor of the di-
peptide alkaloids cyclopenin and cyclopenol /7,8/. Therefore, com-
partmentation and channeling of this amino acid was studied in
more detail. Isotopic dilution suggested that external phenylala-
nine 1is incorporated into the alkaloids mainly via the vacuolar
pool and to a minor extent directly via the cytosolic pool only.
However, under all experimental conditions external L-phenylalanine
ccntributes that no more than 10 per cent to the total alkaloid
synthesis, i.e. the main supply of this precursor comes either from
the de novo synthesis of L-phenylalanine or the degradation of pro-
tein /8,9/. These argues that the exchange between the vacuolar
and the cytoplasmic pool(s) might play an important role in the co-
ordination of transport and channeling with precursor- and alka-
loid biosynthesis.

In Penicillium cyclopium transport and cellular distribution
of L-phenylalanine is characterized by the following main findings:

- Externally added L-phenylalanine can be hifhly accumulategl
in the mycelial cells (up to average concentrations near - lo_FM.
based on the cellular water content). The uptake is energized H -
symport (at least via the general ‘amino acid permease) and strongly
reduced by uncouplers and inhibitors of ATP-synthesis /10/.

- An efflux of accumulated L-phenylalanine from intact cells
can be measured only after the cellular content has exceeded a
distinct level. This treshold value depends directly on the actual
accumulation capacity of the vacuole /8/.

- The kinetics of efflux from intact cells and the examination
of vacuoles isolated from protoplasts indicate that ebout 90 per
cent of the free L-phenylalanine accumulate in the vacuole.

- The function of the vacuole cen be routinously assayed after
the selective breakdown of the cytoplsmic membrane by treatment
with polyene antibiotics under certain conditions. In this perme-
abilized cells no cytoplasmic pool is maintained; the remaining
uptake shows all characteristics known from isclated vacuoles
strong dependence on ATP supply (optimum near 1 mM), pH optimum
near 7 (intact cells : 3.5 ), osmotic sensitivity, inhibition by
NO. , stimulation by CI~. These 'in situ vacuoles' which are much
mofe stable than the isolated organelles retain more than 80 per
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cent of the accumulation capacity of intact cells. They allow the

efflux of accumulated amino acids independent of any treshold level.
Taken together, these data indicate that the vacuolar pool

of L-phenylalanine is maintained by a dynamic equilibrium of actiive,

ATP dependent uptake and passive reflux into the cytoplasm, i.e.

a permanent, carrier mediated recycling across the vacuolar membrane.

The question arises how this flexible system influences alkaloid

biosynthesis.

3. A signal molecule links induced transport
ard alkaloeoid biosynthesis

The developmental cycle of surface cultures of Penicillium
cyclopium comprises three distinct phases : spore germination,
hyphal growth and cell specialization; the latter includes the
formation of conidiospores and biosynthesis of alkaloids /7/.

It has been shown that most of the stable mRNA species which
are characteristic for the later stages of development are formed
in the late germination (early growth prase,i.e.within 1.5 d p.i.)
/11/. In this period of competence several signals can influence
the predetermined expression of idiophase processes (includind al-
kaloid biosynthesis). A typical effector of this type is the P-
factor, a fraction of low MW (most probably peptides of appr.looo D)
isolated from the same fungus. Active preparations can be obtained
not only from alkaloid producting cultures but also from low pro-
ducing mutatnts non-producing submerged grown cultures. Cultures
treated with the P-factor during spore autgrowth show an enhanced
rate of alkaloid formation when they reach the idiophase. The same
effect is triggered by external L-phenylalanine when present during
the same early phase of competence. ( The amount of L-phenylala-
nine taken up during the necessary two hrs of contact is negligible
compared with the overproduced alkaloids; this suggest that the
stimulatory effect is not due to precursor feeding.)

The addition of P-factor - but not of L-phenylalanine - during
the period of competence/determination stimulates mRNA and protein
synthesis resulting in an increase cf spore germination and hyphal
growth. Among the proteins whose synthesis is stimulated above
average are obviously permeases responsible for the transport of
L-phenylalanine and lL-leucine : both amino acids show a specific
increase of their vacuolar accumulation measured on a protein ba-
sis whereas transport of L-glutamic acid and L-arginine is enhanced
orly proportionally to the increase of the protein content (Table 1.
The stimulation occurs most probably at the transcriptional level
as the expression of L-phenylalanine transport in P-factor treated
spores becomes less sensitive to 5-fluorouracil than in control
spores (Table 1). These findings suggest that the intracellular
distribution of the inducer L-phenylalanine plays a role in
the triggering of alkaloid biosynthesis. Probably the vacuolar ac-
cumulation of endogeneously produced L-phenylalanine is a neces-
sary step 1in this signal chain.

4. Control of precursor efflux by ATP

The rate of efflux of L-phenylalanine from the vacuoles pool of
permeabilized cells is clearly inhibited by the additon of Mg-ATP
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Table 1 A

Initial upteke rates of amino acids into germinating
influence of P-factor treatment.

Uptake of each transportant (U-'%c, 5-10”
25 hrs of submerged cultivation, P-factor extract was added at
the time of inoculation. C, control; P, P-factor treated spore

6

M) was assayed afte

Transportant Uptake rates /‘l(_)-10 moles/min/per mg
c P P/C
L-arginine ‘ 1.14 -~ 1.16 1.0
L-glutamic acid - 2.28 2.24 1.0
L-phenylalanine 0.18 0.37 2.1
L-leucine 0.52 1.39 2.7

Table 1 B

Initial uptake rates of L-/U-14C/pheny1alanine in germinating,
N-starved1) spores; influence of P-factor treatment in the pre
sence of inhibitors of gene expression. Germination: 15 hrs;
N-starvation: 6 hrs, in the presence or absence of inhibitors.

Treatment Uptake rate (%)
C P

after germination 9 7

after N-starvation

control 100 100

cycloheximide SO/ug/ml 12 10

5-fluorouracil 100/ug/m1 30 77

1) Nitrogen-starvation causes derepression of amino acid
transport systems (10).
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(Fig.2) This effect is,however modified by L-phenylalanine present
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Fig. 2 Effects of Mg-ATP and L-phenylalanine on the initial
rate ot efflux of preaccumuiated L-/U-lac/phenylalanine from
permeabilized cells (see text). The vacuolar concentration
of the labelled amino acid is near 10”2 M.
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outside the tonoplast : with increasing concentrations of this
amino acid the 1nh1b1tory effect of hlghsconcentrat1onssof Mg-ATP
is overcome, whereas in the range 16-"and 5 x 10 “M Mg-ATP
the efflux remains largely reduced. These data suggest that the
latter, 'critical' concentrations of cytosolic ATP directly in-
hibit the vacuolar carrier(s) responsible for the efflux into the

cytosol. Higher concentration of MG-ATP ( 10"4 M) stimulated the
vacuolar uptake of L-phenylalanine (see above) and give rise to an
exchange with the preaccumulated (labelled) amino acid. Thus,a drop

of cytosolic ATP below 107° M allows unidirectional efflux; an in-

crease to above 5 x lU_5 M stimulates the exchange of cytosolic and
vacuolar amino acids, but not the net efflux. In this way the trans-
port between both pools and hence the availability of accumulated
precursors would be finely adjusted to the metabolic situation of
the cell. Tentative measurements show the cellular ATP concentra-

tion to be near 5 x l[l—5 M. i.e. very close to the' crltlcallmnge.
The cytosolic content of L-phenylalanine can be estimated in the
order of 1 mM,

It is therefore tempting to assume that the ATP dependent
control of vacuolar efflux could be involved in the mechanism of
C-catabolite repression and - inhibition of secondary biosynthesis.
Further work is in progress to prove whether the dynamic of cyto-
solic ATP and amino acids during the expression of alkaloid bio-
synthesis support this idea. :

5. Inac uolar carrier(s) by
disti S

Transport of amino acids into whole cells as well as into va-
cuoles of permeabilized cells‘is inhibited by preaccumulated
transportants in the cytosol or in the vacuole,respectively.This
'trans-inhibition' is immediately reversed when the amino acid
concentration at the trans-side of the carrier is reduced to con-
trol values either by efflux or metabolization. Among the amino
acids whose accumulation in cells of Penicillium cyclopium is reg -
ulated by this well known allosteric mechanism are L-phenylalanine
and L-alanine (Fig.3, left). The preincubation with a small group
of other amino acids including L-methionine, L-cysteine and L-serine
causes not only trans-inhibition, but also an irreversible decline
of vacuolar uptake. No common metabolite was found to accumulate
during incubation with one of these three amino acids; simultaneous
incubation yields similar effects. Hence the inactivation is caused
most probably by the amino acids themselves. The delayed recovery
of transport after the metabolization of these compounds requires
protein synthesis (Fig.3, right). This irreversible inactivation
is triggered when the Cellular content of L-methionine, L-serine
and L-cysteine exceeds its normal value for a short perlod(mlnutes)
If protein synthesis is inhibited by cycloheximide during this pe-
riod, the inactivation is largely reduced, Thus, the accumulation
capacity of vacuolar carriers is limited by a special control
mechanism exerted by critical concentrations of distinct amino

acids.
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Fig.3 Effects of intracellular amino acids on the initial

uptake rates of L-/U-laC/phenylalanine, 5¢10°

6M. Nitrogen-

starved cells were preincubated with 5 mM L-phenylalanine
(left panels) or 5 mM L-methionine (right panels) for 2

hrs (-2»0), then washed and resuspended in 1 % glucose
solution in order to metabolize the accumulated amino acids
or to incorporate them into protein.

X=X , controll without preincubation; o—o, preincubated

cells

, cells after addition of So/ug/ml cycldheximide.

All incubations were carried out in maleate buffer, 60 mM,
pH 3.5. Similar curves are obtained with hyphae permeabilized
by nystatintreatment (see text) immediately before assaying

the uptake rate.
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Conclusions and prospects

Fig. 4 gives a schematic summary of regulatory effects centered
around the vacuolar compartmentation of the alkaloid precursor
L-phenylalanine. The results obtained till now are first steps of
an experimental way which might lead to a more detailed understand-
ing of vectorial principles in the regulation of precursor fluxes.

Even though many questions are hitherto unsolved, e.g.the exact
localization of biosynthetic enzymes, the prove whether and how
vacuolar L-phenylalanine acts as an inducer etc.,it becomes appar-
ent that the establishment of as well as the drain off the vacuo-
lar pool are efficiently controlled via the amount and activity

of the involved transport systems. Changes of the energy state of
the cell (ATP concentration), of the steady state concentration of
distinct metabolites (e.g. L-methionine) and developmental hormones
(P-factor) might act as signals which function in the adaptation
of secondary metabolic chains to the metabolic situation and devel-
opmental state of the cell. In this respects the recently demon-
strated positive feedback effect of the alkaloids cyclopenin/cyc-
lopenol on key enzymes in the biosynthesis of aromatic amino acids
deserves special interest.
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NEKROLOG HELYETT

LeveL Choh Hao Li professzorrdl

Levelet mdr nem irhatok Neki, nem hivhatom telefonon, ahogy
azt ma, néhany nappal Bethesda-ba érkezésem utdn feltétlenil meg-
tenném. Elkelne pedig most is egy kis biztatds, egy sajdtosan Li-
akcentussal ejtett .Don't worry". Nem volt beszélgetésiink, mely-
nek sordn erre ne keritett volna sort. Nem tudni, szavajdrédsa
volt-e, vagy keleti osztoneivel rd-rdérzett munkatdrsai belsd nyug-
talansdgdra ? S 0 vajon tényleg olyan szildrd lelkiiletd, elhatéa-
rozdsaiban és dontéseiben megingathatatlan személyiség volt-e,mint
amilyennek tanitvdnvai és munkatdrsai ismeriék, s miként élni fog
emlékezetinkben ? Magabiztossdga, mdar-mdr abszurditdsig rendithe-
tetlen onbizalma fogalom volt szakmai kordkben. Akik csak felile-
tesen ismerték, s kivadlt azok, akik sajdt képességiiket felbecsiil-
ve vetélytdrsat ldttak benne, gyllolték eltokéltségéért és elszant-
sagdért, mellyel mintegy kisajdtitotta magdnak vdlasztott kutatdsi
teriiletét. De végiil is senkisem vitatta, hogy Choh Hao Li csaknem
fél évszdzadon keresztil a hipofizis hormonkutatds legkiemelkeddbb
egyénisége, a tudomdnydg korondzatlan csdszdra volt. Régi kinai
dinasztidk alighanem utolsd sarja. Haldldval a peptid-hormon kuta-
tds fényes korszaka zdrult le, amelyet minden elfogultsdg nélkil
Li - korszaknak nevezhetiink.

Elﬁttem C.H.Li amerikai tomorséggel szerkesztett C.V.-je
a cimek, kitintetések (melyek kozott taldn az 1962-ben elnyert
'Lasker Award' a legrangosabb,s melyek koziil szinte csak a Nobel-
dij hidnyzik), az akadémiai pozicidk, diszdoktosdgok puszta fel-
soroldsa ot oldalt tesz ki, publikdcid-jegyzéke 1986 kozepéig
1095 kozleményt szdmldl. Mitagadds, C.H.Li a publikdlds megszdl-
lottja volt. Az informdcid tengerében keresem az életml legiga-
zabb gyongyeit, hogy természetes fénylkben csillantsam meg oket
a magyar olvasd szdmdra.

C. H. Li pdlydjédt a novekedési hormon felfedezése indi-
totta el a harmincas évek végén, H. M.Evans professzor Berkeley-i
laboratoriumdban. A felfedezést a sorra megjelend amerikai nekro-
légok szinte kivétel nélkil Li-nek tulajdonitjdk. Tartozunk any-
nyival az igazsdgnak és Evans professzor valamint tanitvédnya, a
palyakezdd Li emlékének is, hogy pontositsuk a megdllapitdst. An-
nak felismerése, hogy a patkdny hipofizis eliils6 lebenye az &dllat
novekedéséért felel6s faktort termel, a fizioldégus H. M. Evans
erdeme. Telefonon konzultdltam ez igyben D. Chung-gal, C. H. Li
legrégibb munkatdrsdval; lényegében véve egyetért, de némi irdni-
dval megjegyzi : » a ndvekedési hormon létezésér6l mdr Evans e-
16tt is tudtak." Legaldbb egy napot kellene a konyvtdrban eltol-
tenem, hogy utdnajdrjak a dolognak, s erre most nem szdnhatok
idét. Chung-nak feltehetGleg igaza van : nincs felfedezés kimutat-
haté elézmény nélkiil. Ténykérdés viszont , hogy a kémidbdél gradu-
dlt s élete végéig dontden kémikus szemléletlG Li érdeklsdését a
noveke désért felelds szubsztancia keltette fel elsésorban. Nevéhez
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fGz6dik az els6, kémiailag homogén novekedési hormon-prepardtum
elGdllitdsa (1944), a hormon aminosav-sorrendjének felderitése
(1969-1971) és - maradjunk tovdbbra is hGek a tényekhez - a 191
tagd fehérjemolekula annak idején sok vitdt kavart kémiai szinté-
zise is (1970). A Merrifield-mddszer akkori teljesitdképességét
meghaladd vdllalkozds elhamarkodott kisérletnek bizonyult, és sza-
mottevéen rontotta C. H. Li szakmai presztizsét. Li sohsem is-
merte be a melléfogdst (melyért valdsziniileg a Nobel-dijjal fize-
tett), s megtorpands nélkiil, a hetvenes évek elejétdl 1987 novem-
berében bekdvetkezett haldldig folytatta novekedési hormon kuta-
tdsait. Ezek, 4j faji homoldégok izoldldsdn, 40-50 tagszamd frag-
mensek kémiai szintézisén, a molekula 1limitdlt proteolizisén, a
szintetikus és természetes fragmensek nem kovalens és enzimatikus
duton végzett kovalens rekombindldsdn keresztiil, a szerkezet és
hatds kozti kapcsolat mindmdig legpontosabb megismeréséhez vezettek.
Li fanatizmusdra és munkatempdéjdra jellemzd, hogy ez a megkozeli-
tés a nyolcvanas évek derekdig versenyképes maradt az idékdzben
felzdrkézdé, s C. H. Li haldla utdn mdr valdsziniileg egyeduralko-
dé DNS-rekombindcids technika teljesitb6képességével.

C.H. Li munkdssdga nem szoritkozott a novekedési hormonra.
Munkacsoportjdval elsdként vagy az elsdk kozott izoldlta az adeno-
hipofizis egyéb peptidhormonjait, az alfa- és béta-melanotropint,
az adrenokortikotrop hormont, prolaktint, luteinizdld és folliku-
lus stimuldld hormont, a béta-lipotropint és béta-endorfint, s e-
zek szerkezetét rendre felderitette. A melanotropinok, az adreno-
kortikotrop hormon, a béta-endorfin és a 91 aminosavbdl 4116 béta-
lipotropin kémiai szintézisére D.Yamashiro-val kdzosen kidolgozott
eljdrdsai a szildrd hordozdn torténd peptidszintézis sikeres al-
kalmazdsdnak iskolapélddi. Pdlyafutdsdnak kései, ki tudja hdnyadik
aranykorahoz érve, 1976 - 87 kozott, a béta-endorfin biclégiai ha-
tdsai és szerkezete kozti kapcsolat felderitésével tette fel a ko-
ronat életmdvére.

/\zon kevés tuddsok egyike, akik pdlyafutdsuk sordn folyama-
tosan az élvonalban, a szakmai érdeklédés kozéppontjdban maradtak.
Haldldig semmi el6jele nem mutatkozott annak, hogy ez ne folyta-
tédhatna igy még vagy 15 évig. Aki a rontgenkrisztallogrdfia fény-
korat datélve, majd a géntechnoldgia eufdrikus térhdéditdsa kozepet-
te sem tévesztett irdnyt, s eredeti célkitlzéseihez hiven tudott
sikert sikerre halmozni, annak ugyan mitdl kellett volna tartania?
74 évesen, szellemi alkotdereje teljében, tervekkel és elgondoléd-
sokkal tele, 1992-ig eldjegyzett kalenddriummal - vdratlanul, fel-
késziletlenil érte a haldl.

Ha élne, a Japdnban ezen a nydron megrendezésre kerild En-
dokrinolégiai Vildgkongresszus tiszteletbeli elndkeként lnnepel-
hetné 75.sziletésnapjdt. Ha nem ragadta volna el a haldl, az Ect-
vos Ldérdnd Tudomdnyegyetem ugyancsak ezen a nydron avatnd diszdok-
tordvd. Ha élne, tervezett San Francisco-i ldtogatdsom alkalmdval
mint kordbban annyiszor - 0t keresném fel eldszor. S mint mindig,
kedélyesen elbeszélgetnénk tudomdnyrdl, kozos ismerdsok sorsdnak
alakuldsdrél, csalddrél. Majd megdllapodndnk, hogy mikor megyink
ki kedvenc halvendégl6jébe, a Berkeley-i Spenger's-be. 0 valdszi-
nGleg "halibut steak"-et ennék, én "abalone"-t. Vacsora utdn, cin-
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kos mosollyal kihidzna két hatalmas kubai szivart a bels6 zsebébdl,
s az egyiket dtnydjtand nekem. ,Bizalmasan" elmesélné - istentud-
ja hdnyadszor - ,hogy a szivarok a Berkeley-i Egyetem tanari kara
szédmara még évtizedekkel ezeldtt fenntartott készletb8l szarmaz-
nak. Aztdn elfvenné a monogramjdt viseld arany szivarvagé-kést

(a novekedési hormonnal kezelt egyik torpendvésiG gyermek szilei-
nek ajédndéka), s szertartdsosan lecsippentené a szivarok végét.Ra-
pofékelnénk, s a termet eldrasztand a vastag szivarfiist. Itt, A-
merikdban, ahol hovatovdbb mdr a sajdt autéjdban sem gydjthat ci-
garettdra az ember.

Li professzor, akivel 1972-73 és 1980-81 kozott egy-egy
évet dolgozhattam egyitt, egyike volt a legellentmonddsosabb és
szeretetre legméltdbb embereknek, akikkel valaha is dsszehozott
a sors. Szadmomra mester, a kovetkezetesség mintaképe, a megteste-
siilt hidsdg, megkdzelithetetlen, hatalmas ego, gyengéd atyai ]Jo6-
bardt, vagy ahogyan tanitvdnyai kodrében gyakorta nevezte magat,
nGodfather" volt egyszemélyben.

Emlékével egyiitt a vele toltott és elroppent fiatal éve-
im onfeledt derGjét is gyédszolom.

Bethesda, 1988, mdjusa
GRAF LASZLO

BIRO ENDRE (1919-1988)

Egyesiletiink vezet6sége megdobbenéssel értesilt Or.Birdé Endre
egyetemi tandr, az Eotvos Lérdnd Tudomdnyegyetem Biokémiai In-
tézete volt igazgatdjdnak haldldrdl.

Dr.Biré Endre, a bioldgiai tudomdny doktora, a Magyar Bio-
kémiai Egyesilet elnokségének, majd tandcsadd testiiletének sok é-
ven at volt tevékeny tagja. Mint tanszékvezetd egyetemi tandr ta-
pasztalataival segitette az egyesiileti szakmai munkdat és a tudo-
manyos tovdbbképzést. Tanitvdnyai koziil is tobben részt vdllaltak
Egyesiiletiink szakmai-tdrsadalmi tevékenységében.

Dr.Biré Endre nemzetkdzileg elismert, maradandé értékd
eredményeket ért el az izomkutatds teriiletén, amelynek mivelését
Szent-Gyorgyi Albert pesti intézetében 1945-ben kezdte meg.

Sokan koziilink nemcsak a kivdlé tandrt és kutatdt vesz-
tették el Vele,hanem egy rokonszenves kollégdjukat és bardtat is.

A Magyar Biokémiai Egyesiilet elnoksége részveétét ezdton
is kifejezi az egyesiilet tagsdga nevében a csaldd tagjainak. La-
punk egyik kovetkezd szdmdban méltatjuk elhunyt kollégdnk munkds-
sdgat és érdemeit.
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EGYESULETI ELET
A 25.VANDORGYULES — Féproba tanulsdgokkal

Egyesiiletiink jubileuminak is tekinthet6 vdndorgyllésének
mdr az eldkészitése is a Budapesten két év mulva megrendezendd 20.
FEBS-taldlkozé jegyében tortént. Igaz ugyan, hogy a hazai biokémi-
kusok mar nem kezddk eurdpai teriileti kongresszus szervezésében és
lebonyolitdsdban - 1974-ben Egyesiiletink egyik jogelddje, a Magyar
Biokémiai T4rsasdg rendezte meg a FEBS szdmdra a 9.eurdpai taldlko-
z6t - azéta azonban sok viz lefolyt a Dundn. S ha valahol, a tudo-
manyban nem lehet a miltbol élni. Ezért hatdrozott dgy az orszdgos
taldlkozé tudomdnyos programbizottsdga, hogy igyekszik felmérni tu-
domdnydgunk hazai helyzetét, eredményeit olyan tudomdnyos program
6sszedllitdsdval, amely alapul, kiindulé pontul szolgdlhat majd az
eurdépai taldlkozd kozeljovoben megkezddd6 eldkészitd munkdlataihoz.
Ha nem is minden keriilhet mdr most napirendre, két év alatt még bo-
ven kindlkozik lehetdség a kidzben sziiletendd Gjabb hazai eredmények
figyelembe vételére.

/\ tudomdnyos program-bizottsdgoknak dltaldban két f6 fel-
adatuk van : j6 programot tervezni és ehhez j6 eldaddkat megnyer-
ni (1); a j6l1 megtervezett és megszervezett programot - egyuttmi-
kodésben a végrehajtd -bizottsdggal - optimdlisan megvaldésitani(2).A
nagyvonaldan elhanyagolt végrehajtds a legjobb program sikerét is
veszélyezteti. A tudomdnyos programbizottsdgoknak mindig és minde-
nitt magas tudomdnyos szinvonal elérésére kell torekedniik s ez
egyértelmien széles 14tékort, sokoldalisdgot és elfogulatlansdgot
kivdn a biokémia rendkiviil sokrétlG tematikai arzendljédban.

/\ biokémiai kutatdsok hazai spektruma igazédn széles, még-
sem mérhetd ezzel az eurdpai. fgy mindenképpen kedvezé jel, hogy
az induldskor kissé szlOknek 1dtsz6 tematika a prdgai vilagkongresz-
szusra elvitt FEBS '90 Budapest els6 korlevélben mar ésszerden ki-
bovilt. Persze a kevés is lehet sok, hiszen a prdgai vildgtaldlko-
z6 korleveleiben mindossze 13 fo teriiletet jelcltek meg - s ebbdl
56 (1) szimpoziumot és 51 (!) kollokviumot - egyenként atlagosan
5 elbaddssal - szerveztek kiilonboz6 alcimeken. A kozlés lehetdsé-
gét mindenkinek meg kell adni - bdrmely terileten, ha eleget tesz
a tudomdnyos programbizottsdg d4l1tal - a magas tudomdnyos szinvo-
nal elérése céljabsél - meghatdrozott kovetelményeknek. Ez a nagy-
szamu plakdteldaddsra éppen Ggy dll,mint a hagyomdnyosakra.

angyop tanulsdgos volt -abszolut negativ értelemben -
ennek a vandocgyilésnek a poszter-szekcidja : igy nem szabad pla-
kat-szekciét rendezni ! Az agyonzsufoltsdg az egyébként kifogds-
;alan szakmai anyagnak lebecsiilése és megengedhetetlen szervezési
iba. _
25.védndorgyllés gazdag szakmai anyaga ( 80 szimpoziumi
eléadds és 85 poszter ) j6 kiindulé pont ahhoz, hogy a 20.FEBS kon-
gresszusnak a hazai alapjai megfelelfek 1évén - a siker reményében
munkdlkodhatunk a mdsodik budapesti taldlkozdé eldkészitésén. (yl)
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Cellular Pathology and Pharmacology

International Conference
organized by the Hungarian Biochemical Society

18-20 July 1988 Budapest, Hungary

Egyesiiletiink Pathobiokémiai és Gydgyszerbiokémiai Szakosztdlya a
MTESZ székhdzban rendezte meg hdromnapos konferencidjat. 10 or-
szdagbdl 70 résztvevd érkezett, a hazaiak felét tették ki a regisz-
trdlt tagsdgnak.

A konferencia 55 elfGaddsa a sejtkdrosodds mechanizmusa és -
gyégyszeres médositdsdnak a témakoréhez kapcsolddott. A program
~00sszedllitdsdban tevékenyen mikodtek kozre a négy szimpozium G-
léselnokei : nekik koszonhetd, hogy nemzetkdzi szaktekintélyek sza-
moltak be a sejtkdrosodds és sejtpusztulds molekuldris szintd vizs-
galatdra vonatkozdé legujabb kutatdsi eredményeikrol.

/\ konferencidn a kovetkezd kérdéseket vitattuk meg

a) Egy vagy tobbféle molekuldris mechanizmus jédtszik-e sze-
repet a sejtkdrosoddsban ?

b) Milyen médon pusztul el a sejt, miért vdlik a sejtkéro-
sodds irreverzibilissé ?

c) Hogyan alakul 4t az akut kdrosodds krdnikus formdvéd ?

d) Van-e lehetfség a sejtpusztulds kivédésére, cytopro-
tekcidéra ?

Bar a résztvevok kilonbozé biolégiai rendszerek tanulmdnyozdsa
sordn szerzett tapasztalataikrél szdmoltak be, a fenti kérdések
megvdlaszoldsdra valé torekvés, valamint hasonlé médszerek al-
kalmazdsa igen j6 légkort teremtett egymds munkdjdnak megértése,
méltdnyldsa és megvitatdsa szdamdra.

A megnyité eléaddst C.SEKERIS tartotta :,Molecular mecha-
nism of steroid action" cimmel. A téma aktualitdsdt az adta meg,
hogy SEKERIS osszehasonlitotta a mdjban anyagcsere-szabdlyozdst,

a thymusban pedig sejtkdrosoddst kivdltd glikokortikoid hatdsok
molekuldris eseményeit. Ehhez a témakdorhoz kapcsoldédott a konfe-
rencidnak a sejthaldllal foglalkozé szimpoziumdn tdrgyalt apopto-
sis, amely tobbek kozott glikokortikoidok hatdsdra jon létre a
thymusban. Az apoptosis, a programozott sejthaldl részletes tér-
gyaldsa fontos eseménye volt a konferencidnak,mert elsdként sza-
moltak be egy Uj biokémiai jellemz5jérdl és ismertették ennek je-
lentdségét a daganatok kialakuldsdban és progresszidjdban. FESUS
és BURSCH szervezésének kdszonhetbGen olyan kivdld szakemberek is-
mertették a necrosis és az apoptosis eltér6 biokémiai folyamatait
mint DUVALL (Edinburgh), COLUMBANO (Cagliari) AFANSIEV (Puschino).
Az irreverzibilis sejtkdrosodds autophag degraddciés mechanizmu-
sdrél szél REZ és SASS (Budapest) eldadésa. MICHEL (Valbonne,France;
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a keratinocitdk termindlis differencidciéjakor, FESUS a mdj hyper-
plasia involdcidjakor, tovdbbd glikokortikoiddal kezelt thymusban
és U-79 fibroblastokban mutatta ki a transzglutamindz aktivitdst
mint az apoptosis markerét.

;/\ molekuldris mechanizmusok szivbetegségben c.szimpozium f6-
ként a kalcium intracelluladris megoszldsdanak a kérdesevel foglal-
kozott. PANAGIA (Winnipeg) arrdl szédmolt be, hogy a foszfodietanol-
amin N-metiltranszferdz mikodése szoros kapcsolatban 411 a kalcium
intracelluldris transzportjdnak mdédositdsa dtjdn a szivizomzat kon-
traktilis teljesitd képességével. KHATTER (Winnipeg) elfaddsa az
ouabain kardiotoxikus (arrhytmidt kivdltdé) hatdsa és a mitokondri-
um megemelkedett kalcium-felvétele valamint csokkent oxidativ fosz-
forildcidés kapacitdsa kozotti Osszefiiggésére mutatott rd. D'HALLA
(Winnipeg) a szivizom-hipertréfidban 1létrejové intracellulédris kal-
cium-mobilizdcidra hivta fel a figyelmet.

/\ md jsejtek kdrosoddsdval foglalkozdé szimpoziumot BENEDETTI
(Siena) és MANDL (Budapest) szervezték. A lipid peroxiddcid és a
kalcium szerepét a széntetrakloriddal kivdltott mdjkdrosoddsban
COMPORTI (Siena) el6addsa tdrgyalta. ALBANO (Torino) ergsen vitéd-
ba szdllt a kalcium-koncentrdcidé emelkedésének jelentdségével a
sejtkarosoddsban. Ugyancsak eltér6 vélemények ltkdztek a kalcium-
mobilizdcidt kivdalté inozitolfoszfdtok vdltozdsdrdl mdjkdrosodds-
ban. Uj megdllapitdsnak tekinthetd BELLONOnak (Pavia) az az ered-
ménye, amely szerint a sejtkdrosodds korai szakaszdban megvdltozik
a citoszkeleton fehérjéinek Osszetétele.

LEMASTERS (Chapel Hill) multiparameter rendszer( digitali-
zdlt video-mikroszkdpos vizsgdlati médszert dolgozott ki a cito-
szol kalcium, mitokondridlis membrdn-potencidl, a citoszol pH és
a sejtfelszini hdédlyagek tanulmdnyozdsdra. Kisérleti adatai nem va-
l6szinGsitik a kalcium-koncentrdcid emelkedésének j elentdségét a
sejtkdrosoddsban. Ezzel szemben a mitokondridlis membrédn-potencidl
és a sejtkdrosoddsban kialakuld aciddzis megszlinését hozza kapcso-
latba a sejt irreverzibilis kdrosoddsdval. MANDL és mtsai a gydgy-
szermolekuldk &talakitdsdért felelds enzimatikus mikddések és az
intermedier anyagcsere osszefiiggéseirdl szdmoltak be. Megdllapi-
tottdk, hogy a xenobiotikumok konjugdcidjdt felvdltd hidroxildcid
kovetkezik be éhezéskor s ez sejtkdrosité metabolitot eredményez.

_ /\z intercelluldris kapcsolatok patholdgiajdval foglalkozd
el6addsok soraban PETERSON (Nova Scotia,Canada) és GHEZZI (Milano)
azt kozolték, hogy a mdj Kupfer-sejtjeibdl felszabaduld anyagok
(tumor nekrd6zis faktor, interleukin 1,stb.) hatdsdra a mdjsejtek
kdrosodnak. V0SS (Bochum) a tidd makrofdgjaibdl kidramlé anyagok
endothel proliferdciét és kollagén-szintézist serkentd hatdsai-
rél szamolt be. KOVALSZKY és POGANY (Budapest) a gliikozaminogli-
kdanok mennyiségének emelkedését, Osszetételének megvdltozdsdt és
lebontdsuk fokozdddsdt mutattdk ki a sejtkozti dllomdnyban daga-
natok progresszidéja sordan.

A sejtkdrosodds etiologidjdval és gydgyszeres befolydsoldsa-
val foglalkozd beszamoldék elsGsorban a xenobiotikumok és a mikro-
hulléami sugdrzds kdrositdé hatdsdval, valamint a prosztanoidok és
a fehérjeszintézis sejtvédd hatdsdat tdrgyaitdk ( SZIRAKI,MANGEL,
KECSKEMETI, TIMAR, PERLAKI ). Tobb eldaddsban is ram utattak arra,
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hogy a sejtpusztulds aktiv folyamat, amelyben bizonyos fehérjéknek
(pl.non-hiszton magfehérjék) kitintetett szerep jut, ezek szinté-
zisének gdtldsdval ugyanis a sejthaldl kivédhetd (PERLAKI,UMANSKY).

l(étségtelen, hogy egy nemzetkdzi konferencia sikere abban
mérhetd le, mennyiben maradnak meg a kapcsolatok, milyen egyiitt-
mikodések kialakitdsdra adott lehet6séget és fdérumot adott-e UJ be-
jelentésekre. Ezért a siker megitélését jobb a jovore hagyni. Azt
azonban mértéktartd értékeléssel megengedhetjik magunknak, hogy ki-
fejezésre juttassuk a rdforditott energia és kdltség megtériilése
feletti elégedettségiinket és koszonetiinket fejezziik ki mindazoknak,
akik ezt eldsegitették.

FIE/B)S|
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JENEY ANDRAS

89-07

Frontiers in Molecular Genetics

L:60

Harare (Zimbabwe), January 5-10,1989

Prof. G.Bernardi, Laboratoire de Génétique Moleculaire, Institut
Jaques Monod, Tour 43, 2 Place Jussieu, F-75005 Paris, France.

89-02

Protein-Lipid Interactions and Molecular Aspects of Protein
Insertion and Translocation in Membranes

P:30

Utrecht, January 23-29, 1989

Prof. B.de Kruijff, Institute of Molecular Biology and Medical
Biotechnology, University of Utrecht, Padualaan 8, NL-3584
Utrecht, The Netherlands.

89-06

Developmental Biology

L:75

Hotel Norica, Maria Alm (Austria), March 5-11, 1989
Dr.K.Kratochwil, Institut fiir Molekularbiologie der
Osterreichischen Akademie der Wissenschaften, Billrothstrafie 11,
A-5020 Salzburg, Austria.

89-04 .
Protein Data Bases based on the Analysis of Two-dimensional Gels
P:20 .

Aarhus, May 7-10,1989

Prof.J.E.Celis, Department of Medical Biochemistry, Ole Worms
Alle, Building 171, DK-Aarhus C, Denmark.

folytatdsa a 141.,142,143 és 144 oldalon
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A new ethical outlook

by Federico Ma ayor Zaragoza

Director-General of Unesco

‘ CIENCE without conscience
S spells the ruin of the soul”. Much
water has flowed under the
bridges of history and science since Frangois
Rabelais wrote those premonitory words in
the early sixteenth centéry. The author of
Pantagruel can scarcely have imagined the
extremes to which the moral contradiction
that he so shrewdly pinpointed has been
taken in our own century. In Rabelais’ time,
the dawn had hardly broken on what was to
become in the ensuing centuries the dazzling
sun of modern experimental science. And
nobody—except perhaps Leonardo da Vin-
ci, with his prophetic vision-—could then
have suspected the extent to which the world
would be conquered by science and technol-
ogy and the promise of a radiant future
which they hold out, still less the dangers
that might loom for mankind as the result of
so exhilarating an enterprise.

The result is plain for us to see. Never
before, until now, has the tension between
science and the human conscience, between
technology and ethics, reached a point where
it has become a threat to the world as a
whole. Molecular genetics and nuclear ener-
gy, to cite only two outstanding examples,
can, depending on how they are used, gener-
ate great benefits or wreak great havoc. Irall
depends on the use to which scientific know-
ledge is put and on whether it is applied
correctly or incorrectly. For instance, so-
called “industrial civilization”, which has in
so many respects been beneficial to man-
kind, can, when economic criteria alone pre-
vail, adversely affect that precious entity
known as the environment, which people
were scarcely conscious of only a few de-
cades ago.

This is the other side—the one we are
reluctant to contemplate—of the gleaming
coin of progress. We are so dazzled that we
do not perceive the threats hanging over our
heads, warning us of the pressing need for a
radically new and universal ethical outlook
on the future of present-day science. We
have to bear in mind the negative aspects, the
dark underside of science which appears
when its applications are at variance with
profound and far-reaching cultural re-
quirements, when basic human needs in
keeping with the principles of equity are
disregarded, or when science is not regulated

as it should be by the interests of society.
Although science and technology can contri-
bute to wisdom, it would be very dangerous
if they were to try to supplant it. Bertrand
Russell made that point perfectly clear when
he wrote that thanks to science and tech-
nology, mankind is united in evil but not yet
united for good; that people have learnt the
technique of mutual destruction, but not the
more desirable technique of worldwide co-
operation. Russell believed that wisdom be-
comes increasingly necessary with every
advance in knowledge and technology, and
that although our age has surpassed all others
in knowledge, it has not enjoyed a correla-
tive increase in wisdom; and he called for a
“new moral outlook”.

“Without such a new moral outlook, the
wholesale slaughter that threatens us could
become inevizable. Whence the need for a
scientific revolution which can take place
when knowledge acts as a counterweight to
power instead of being subordinated to it.
Today, knowledge is increasingly becoming
a prop for power, and science is unduly
subservient to force—whereas it should
work exclusively in the service of reason.
The revolution lies in making wise use of
knowledge. Thus it is necessary to establish a
scientific order which will produce the
wherewithal, in the form of nutrition,
health, culture, for the survival in dignity of
all mankind. Such a new scientific order will
undoubtedly entail making far-reaching
changes in the course taken by technology,
and steering the applications of science in a
new direction, far removed from the nuclear
landscape and the rampant consumption of
the present day.

Ensuring that science goes hand in hand
with conscience, and technology with ethics,
is our responsibility if we are not to see that
“ruin of the soul”, which would now be
tantamount to the annihilation of humanity.
We all bear that responsibility, since we are

allin the same boat. But a special responsibil-

ity is borne by intellectuals and by the think-
ers and scientists on whose work the flower-
ing of theoretical and practical knowledge
depends. By virtue of the very nature of their
work, scientists and intellectuals should be
open to what is universal—this is the very
essence of science—capable of reflecting on
the grave problems of the modern world
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with the necessary knowledge and breadth
of vision and in a spirit of equity, without
being influenced by political expediency or
cultural particularities, however legitimate.
They are sentinels, capable of thinking
ahead, of predicting what will happen and of
sounding the alarm.

It is not easy to determine how scientists
can exert their influence to change the direc-
tion in which powerful interests steer and
indeed manipulate their work and the re-
wards derived from it. However, it is their
responsibility to speak out about the dangers
stemming from the wrongful use of scientific
knowledge, a misuse which fails to measure
its social, economic and cultural conse-
quences—in other words, its human impact.
Indeed, it is their responsibility to highlight
those dangers.

Ever since it was founded, Unesco has
endeavoured to be a sounding-board for
serene and rigorous thinking by the world
scientific and intellectual community and an
instrument of peace and development. It is
therefore bound to give a warm welcome to
any venture that will contribute to a better
knowledge of the benefits and risks, the
positive aspects as well as the dangers, o
which mankind as a whole is likely to be
exposed as a result of technological and in-
dustrial growth. This is why Unesco took
such a keen interest in the deliberations and
conclusions of the Conference of Nobel
Prize winners held at the Elysée Palace in
Paris from 18 to 21 January 1988, at the
invitation of Mr. Frangois Mitterrand, Presi-
dent of the French Republic, and Mr. Elie
Wicsel, the writer, who was awarded the
Nobel Peace Prize in 1986. Scventy-four
leading scientists, intellectuals and political
figures who had been recipients of the presti-
gious Nobel Prize, discussed the threats and
promises facing mankind as it approaches
the threshold of the new millennium. This
issue of the Unesco Courier is devoted to the
ideas and analyses they put forward, and
presents the declarations made by eight of
the participants. Its publication is a con-
tribution to Unesco’s task of paving the way
for that new ethical outlook without which
peace and genuine human progress are not
possible, and never will be. ]
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“Some of the subjects you will be considering
are for us in South Africa not just of academic

interest. They refer to issues that without
exaggeration can be regarded as ones of life and
death, for to live as someone whose basic

buman rights are violated without
compunction is often a fate worse than death.”

Desmond Tutu

Nobel Peace Prize, 1984
(Extract from a message sent to the Conference)

When a group of thinkers and leading figuresin
cultural life meet to discuss questions relating to the

future of humanity, the event s likely to be
noteworthy and its results interesting. If most of
them happen to be distinguished members of the
world scientific community, the discussions should
be particularly fruitful, since the destiny of

mankind is largely determined by modern science

and its offspring, technology. Such a gathering was
held earlier this year in Paris, whena Conference of

Nobel laureates met at the Elysée Palace between 18

and 21 January, on the invitation of Mr. Frangois
Mitterrand, President of the French Republic, the
American writer Mr. Elie Wiesel (Nobel Peace
Prize, 1986) and the Elie Wiesel Foundation for
Humanity.* The ticle of the Conference was
“Facing the 21st century: threats and promises”.
With the kind permission of the hosts, the

Sixteen conclusions

The Nobel Laureate Conference reached
the following sixteen conclusions:

1. All forms of life must be considered as
mankind’s essential heritage. Destroying the
ccological balance is therefore a crime
against the future.

2. The human species is one, and each indi-
vidual who belongs to this species has equal
rights to freedom, equality, and brother-
hood.

3. Mankind’s wealth also stems from its
diversity. This diversity must be protected
in all its aspects—cultural, biological, philo-
sophical, spiritual. To this end, the virtues
of tolerance, listening to others, and refus-
ing ultimate truths must be unendingly
reiterated.

4. The most important problems mankind is
faced with today are both universal and
interdependent.

5. Science is a form of power, and access to
science must be equitably shared among
individuals and peoples.

6. The gap that in many countries separates
the intellectual community from the politi-
cal establishment must be bridged. It is a
matter of each acknowledging the role the
other plays.

“Technology bas increased economic and
political interdependence throughosut the
world, with the result that the security of one
nation increasingly depends on the security of
others. Therefore the security of any one nation
needs to be thought of in terms of common
security.”

Maurice H. F. Wilkins
Nobel Prize for Physiology or Medicine, 1962

“The United Nations have been promoting the
joint concepts of Disarmament and
Development. There are serious financial
constraints on the implementation of
development programmes that are designated
to improve the pace of economic development.
Disarmasment, bowever, on a plausible scale,
mutually executed, could create asignificant
development fund that would not impose new
financial burdens on potential donors.®

Lawrence R. Klein

7. Education must become the absolute pri-
ority in all budgets and must help enhance
all aspects of human creativity.

8. Science and technology must be made
available to developing countries in partic-
ular, to help them gain control over their
own future and define the knowledge they
deem necessary to their development.

9. Assuming television and new media are
an essential means of education for the fu-
ture, education must contribute to the de-
velopment of critical attitudes towards what
the media broadcast.

10. Education, food, and preventive health
care are essential tools for population pol-
icies and the reduction of infant mortality.
In particular, the generalized use of existing
vaccines and the development of new vac-
cines must be the common task of both
scientists and politicians.

11. Research into the prevention and treat-
ment of AIDS must be pooled and encour-
aged, rather than slowed down and overly
partitioned, in particular with the co-oper-
ation of ‘the pharmaceutical industry. Once
developed, the corresponding vaccine will
have to be endorsed by governments.

12, Molecular biology which has, through
its recent developments, given rise to new

Nobel Prize for Economic Science, 1980

hopes in the field of medical science and
helped determine the genetic dimension of
some diseases, must be encouraged in order
to help foresee and perhaps cure these dis-
eases,

13. Disarmament will give economic and
social development significant impetus, be-
cause of the limited resources of our planet,
presently drained by the arms industry.
14. We urge that an international conference
be held to deal with all aspects of Third
World debt, which hinders economic and
political development.

15. Governments must make unambiguous
and binding commitments to respect human
rights, as well as the treaties they have
ratified.

16. The Nobel Laureate Conference will
meet again in two years to consider these
problems. In the intervening time, whenev-
er crises are perceived as requiring urgent
action, on-site visits will be made by a
number of Nobel laureates (can you imagine
five Nobel Prize winners in Bhopal or in
Chernobyl?) as they will to all places where
human rights are threatened.



134

HiREK ES ESEMENYEK

Straub F.Brdnd
akadémikus,
az Elnoki Tandcs elnoke

Orszaghaz
1055 Budapest, Kossuth tér 1-3 Budapest,1988. jilius 1.

Tisztelt Straub Professzor Ur !

A Magyar Biokémiai Egyesiilet 1988.junius 3o0.-i KozgyGlé-
se megbizta az Egyesiilet elnokét és fotitkardt, hogy 6szinte sziv-
vel gratuldljunk Onnek a Magyar Népkdztdrsasdg Elnoki Tandcsa el-
nokévé tortént megvédlasztdsédhoz.

Kivdnunk Onnek erdét és bdlcsességet hazdnk legmagasabb

kozjogi méltésdga tisztében.

Kiilon oromiinkre szolgdl, hogy e magas posztra biokémikus
és tuddés keriilt, aki @ MTESZ Magyar Biokémiai Egyesiiletének és

Tudomdnyos Tandcsadd Testiiletének tagja.

Kérjik, hogy tovébbra is segitse a hazai tudomdnyos kuta-

tds fejlédését és nemzetkozi kapcsolatainak épitését.

A Magyar Biokémiai Egyesiilet minden tagja kivan Onnek

sikeres munkat és J6 egészséget.

Oszinte tisztelettel

Dénes Géza akadémikus,
elnok

Dr.Hidvégi Egon
fotitkar
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«ALL FURMS OF LIFE MUST BE CONSIDERED AS MANKIND'S
ESSENTIAL HERITAGE. DESTROYING THE ECOLOGICAL BALANCE
IS THEREFORE A CRIME AGAINST THE FUTURE"

y 4
Orszégos Eln'cikség allésfoglalésa

A Xmresz]

\_//
‘A\ MTESZ 33 tudomdnyos egyesilete, a misza-

ki, gazdasdgi, agrdr és természettudomdnyi értelmiség 170 ezres
tagsdga, az egész magyar redlértelmiség képviseletében felemel -
jik tiltakozé szavunkat a Romdnidban meghir-
detett telepilés-dtalakitdsi politikdval szem-
ben.

a roméniaitelepijléspolitikérc‘)l

/\ MTESZ Orszdgos elnokségének megitélése szerint a roma-
niai falvak, kistelepiilések tobbségének felszdmoldsa nem szolgdlja
sem a romdn nép, sem az ott €16 magyar, német és méds nemzetiségek
érdekeit. Aggdédunk azokért, akiknek otthondt, életkorilményeit ez
a politika lehetetlenné teszi. A teleplilés-szerkezet erdltetett,
jézan ésszel nem magyardzhatdé és gazdasdgi eldnyokkel nem jdrd at-
alakitdsa szembe 411itja a romdn dllampolgdrokat és az ott €16 nem-
zetiségeket, politikai és anyagi kdrokat okoz az egész orszdagnak.
Mi, a Romdnidban €16 magyar nemzetiséget a hid szerepének tekint-
jik a két orszdg kozotti egyiittmikodésben. Olyan légkorben, ahol a
megosztottsdg, a szembendllds a jellemzd, ez a hid haszndlhatat-
lannd vdlik. A magyar redlértelmiség az osszefogds, az egylittmiko-
dés, a demokrdcia, a szocializmus megijildsdnak pdrtjdn d411,ahol
a tobbség biztositja és tiszteletben tartja a nemzeti kisebbség
jogait. A mGszaki fejlddés meggyorsitdsa sem képzelhetd el az egyén
kitel jesedése, az alkotd szabadsdg biztositdsa nélkiil.

ﬂ\ pusztuldsra 1télt helységek évszdzadok 6ta a kultdra
€s a torténelmi hagyomdnyok, az emberi alkotds hordozdi, a térsa-
dalmi és gazdasdgi fejlodés pillérei. Ezek felszdmoldsdt a civi-
lizdcidé elleni cselekedetnek tartjuk. A magyar alkotd értelmiség
tapasztalata és meggy6zG6dése az, hogy a szocialista tdrsadalomnak
a lényegéhez tartozik az épités és idegen tdle az értelmetlen pusz-
titds. Ezért érziink feleldsséget a torténelmi fejldédés gydkereit
tagadé romdn politikai torekvések meggdtoldsdért, a civilizdlt és
korszerl, békében €16 Eurdpa életképes jovGjének kialakitdsdért.

A MTESZ Orszdgos Elndksége tiltakozd d4lldsfoglaldsat
eljuttatja a Szocialista Orszdgok Mérnokszervezetinek Szovetségé-
hez, a Tudomdnyos Munkdsok Vildgszdvetségéhez és a Mérnokszerve-
zetek Vildgszovetségéhez.

Budapest, 1988. junius 20.
n THE HUMAN SPECIES IS ONE,AND EACH INDIVIDUNL

WHO BELONGS TO THIS SPECIES HAS EQUAL RIGHTS
TO FREEDOM, EQUALITY, AND BROTHERHOOD."
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Napjaink ~ lapjainkban - GLAS%QOSZTY

A Magyar Tudomdnyos Akadémia Ertesitdie
XCV.kotet - Uj folyam XXXIII.kotet 2.sz.

Mdgy drTWWW | MATEMATIKA A MERNOKKEPZESBEN

wAz egyetemi hallgatdésdg - ter-
mészetesen nem egységes, még eérdekek szempontjdbdl sem. Erbsen egy-
szer(sitve a dolgokat , alapjdban hdarom csoportot kilonboztethetiink
meg. El8szor azokét, akik tehetségesek, tanulnividgydék és hivatéds-
szeretetb8l iratkoztak be az érdeklodésiiknek megfeleld mérnoki kar-
ra. Mdsodszor azokét, akiket a tanulds nem nagyon érdekel és csak
az id6ét mdlatni és valamllyen diplomat szerezni jdrnak egyetemre
(addig sem kell dolgozni!). Harmadszor azokét, akik szakmailag vagy
tehetségesek vagy kevésbé azok, valdéjdban azonban ennek kevés je-
lentdsége van, mivel nem szakmai,hanem politikusi pdlydra készil-
nek. Az elsd csoport érdeke az, hogy minél tobbet, minél magasabb
szinvonalon tudjon tanulni az egyetem 6t éve alatt. Kissé taldn ke-
ményen hangzik, de nem érdeke az, hogy a mdsodik csoport tagjai
kevés munkdval, a sajadtjdval egyenérték( diplomdt szerezzenek (ez
egyebként az erkidlcsi és anyagi elismerésért kiizdd mlszaki értel-
miségnek sem érdeke.) A mdsodik csoport minél kdnnyebben, minél ke-
vesebb munka drédn szeretne diplomdhoz jutni. A harmadik csoport tag-
jait, akik viszonylag jelent6s teret kaptak a hallgatéi képvisele-
tekben, az a veszély fenyegeti, hogy a népszer(iség érdekében 'fel-
vdllal jdk' a mdsodik csoport érdekeinek védelmét. Es itt csatlako-
zik ez az elkalandozasnak tGnd kitérd témankhoz, ti.a matematika
szUrd szerepéhez. Ha sikeril a matematika kiméretét, silydt, jelen-
t6séget csokkenteni a mérndokképzésben, akkor kdonnyebbé védlik a mér-
noki diploma megszerzése. Ldttuk, hogy ez csoportérdek. Nem kétsé-
ges azonban, hogy az orszdagnak, a mlszaki haladdsnak és a miszaki
értelmiségnek nem érdeke."

FARKAS Miklds, a matematikai tudomdny doktcrz,
egy.tandr tanulmdnydbdl.

GONDOLATOK A TUDOMANYOS KUTATOK
KULFOLDI ,, MUNKAVALLALASAROL” Magyar Tudomany 88/5

,»A” tudomdnynak nincs, a tudésnak kell
legyen hazdja.
(Lonis Pastenr)

...uminden erével arra kell torekedniink, hogy a magyar kutatdk leg-
tobbje hosszi idejl kiilfoldi munkdssdga utdn vagy kdzben hazankban
is tevékenykedjék. Mindenképpen jé lenne az elszakadast megakada-
lyozni vagy legaldbbis minimdlisra szoritani. Ehhez szonban 1itt-
hon bizonyos feltételek szikségeltetnek. Az
egvik ezek koziil, ami minden valamirevald kutaté szdmdra a legfon-
tosabb : az effektiv, j6 munkafeltételek biztositAsa."
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«A munkafeltételeken tilmenden kell beszélni az erkolcsi és az
anyagi megbecsiilésrdl is. Az értelmiség és ezen beliil a tudomanyos
kutaték meg nem becsilése ,fondk helyzete ma mdr kiozis-
mert téma, mégsem tudok szdé nélkiil elmenni amellett, hogy a tanult-
sdg, a hozzédértés, a tudds anyagi honordldsa mélven alatta marad
a képzetlenek vagy az ligyeskeddk jovedelmének. Amig ezen a helyze-
ten nem vdltoztatunk, milyen alapon vdrhatjuk el, hogy kilfolddn
sokkal jobb feltételek kozott dolgozd kutatdink repesve varjédk azt,
hogy hazajohessenek. A tehetségek megtartdsdért dldozatokat kell
hozni még akkor is, ha ez a tdrsadalom mds rétegeinek a rovdsdra
torténik, - amit nem szeretnék, nem kivdnok, de ha nincs més 4t,
ha elkeriilhetetlen, akkor még ezen az &ron is."

Ha megkérdeznék tdlem, mit kivdnnék magunknak - nemcsak a kozel-
jovére, hanem hosszu tdvra, kivdnsdgaim a kdvetkezdék lennének

a tudomdnyos kutatds hatékonyabb, nagyvonalildbb tadmogatdsa;

- a hazai tudomédnyellenes hangulat megsziintetése a vezetd
politikai és dllami kordkben, de az egyszerG addéfizetdk
kozott is;

- a tudomany és a tudoményos kozélet autonomitdsdnak teljes
kord biztositdsa;

- megsziintetése annak ‘a felhdborité gyakorlatnak hogy hozza
nem érté kiviildllé emberek avatkozzanak bele a tudomdny
szervezésének kérdéseibe;

- a ma uralkoddé fiskdlis, szlk 14tokorld szemlélet felszdmoldsa;

- az értelmiség anyagi helyzetének a kozeljovében valé rende-

zése. :

KISS Dezs6,az MTA r.tagjé,
az MTA KFKI féigazgatdhelyettesének cikkébfl kiragadott részletek.

SRS ) —
BREAOMI | A HIVATALBOL OKOSABBAK LISTAJAN -

(1988 4prilis 15)

(Részlet Szekeres Jézsef irdsabédl)

Fﬁlkeresfe egyszer zeneakadémiai dolgozdészobd-
jaban Koddly Zoltdnt egy fiatalember.

- Engedje meg mester, hogy bemutatkozzam. En va-
gyok az akadémia 4j parttitkdara.

- Az el6djével mi lett ?
- Levdltottdk. Visszament az eredeti szakmdjdba.

- Mi volt neki az eredeti szakméja ?
- Vasesztergélyos

- Es magdnak mi az eredeti szakmdja ?
- En hivatdsos partmunkds vagyok.

- Es maga hova fog visszamenni ?

Ez a kérdés akkoriban sok ember fejében megfordult, azokéban is,
akiket kiemeltek, azokéban is, akik ezeknek a kiemeléseknek a kar-
vallotjai voltak. Csak a kaderosztdlyokon honolt elégedettség.
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BEKE KATA:

EGY NEMZET SZEGENYSEGE ...

Az orszdg szellemi szinvonala, civilizdltsdgdnak

foka, gazdasdagi teljesitokepessége egyarant
zuhan, 1jeszt8en megnovekedett a szellemében, erkdlcsében, munkda-
jdban igénytelen primitiv tomeg, lefelé nivelldlddik az értelmi-
ség, kisebbségbe szorulnak a mindség elkotelezettjei.

1988.majus 13.

...a szellemi munka ma is megkiilonbdztetetten alacsony jove-
delemmel biintetendd sziikséges rossz, s az értelmiség eleve gyanus.
Mert az iskoldn, a tudomdnyon, a mivészeten, a kozmlvelddésen kez-
dédcétt - s az egészséglgyon végzodott - minden takarékossdgi kam-
pany évtizedek 6ta, mikGzben szdmldlatlan tiz- és szdzmillidrdok
csordogdlnak el a még csak toredékesen felderitett csatorndkon.
Mert a szellemi értékek devalvdldsdval pdrhuzamosan mértéktelenil
felértékelddtek az anyagi javak, s megszerzésiikhoz ma sincs feltét-
lenil teljesitményre sziikség. Mert egy karrierhez nem az &dtlagot
meghaladdé szaktudds, tehetség, intelligencia, miveltségb8l fakadod
széles 14t6kor - s a csak mindezekbdl sziilethetd magas szintl tel-
jesitmény - sziikségeltetik, hanem a politikai, munkahelyi, helyi
lojalitds : noha hosszid évek 6ta tudjuk azt is, hogy a szub -
Jektiv elkotelezettség - vagy a ldtszata - objektiven po-
liticailag kdrosan funkciondl, ha nem pdrosul az elébb felsorol-

takkal. Am miért is parosulna ? Hiszen éppen a tehetség az,amely-
r6l legfeljebb szé esik,de létezése egydltaldban nem kivdnatos :

a kozépszer(G fondkok nem kedvelik a tehetséges beosztottakat, a te-
hetségtelen hivatalnokok a zsenidlis feltaldldkat és mivészeket,

a dilettans politikusok a profi szakembereket. Hiszen az az intéz-
ményrendszer is minfdség- és tehetségellenes, az kontraszelektdl a
legnagyobb hatdsfokkal, s vezet benniinket kifelé Eurdpdbél évrdl
évre, évtizedrdl évtizedre, amely a szellemi és erkdlcsi értékek
dtorokitésére, a fiatal évjdratok tehetségeinek fejlesztésére hi-
vatott.

Egy orszdg oktatdsi rendszerének egyedil az or-
szdag szellemi-civilizdcids szinvonal-alaku-
ldsa 1lehet a mércéje : minden mds csak szd, szemfényvesztés,
igyesen sorjdztatott statisztikai adat. Ha semmi mdst nem tudnank
oktatdsligylink strukturdjdrdl, mikodésérdl, akkor is megdllapit-
hatndnk : ez a struktura olyan mértékben bizonyitotta mar be Gnnon
alkalmatlan voltdt,hogy voltaképpen beszélni is fdlosleges rodla.
Csak éppen : létezik. Nyilvédnvald, hogy ebben a strukturdban a
tehetseg nem lehet érték - médskiilonben nem kontraszelektdlnd azt
- és két emberfajta nem lehet fontos : a gyerek meg a tanitdja.
Es nyilvdnvald : azért kontraszelektdlhat ilyen eredményesen,mert
a lojalitds a legfobb érték benne, nem csupdn a politikai lojali-
tds, hanem az egyszerd,mindennapi szolgalelkd-
s € g . (Kiemelés t6lem,fel.szerk.) Nyilvdnvalé, hogy - néhdny szeren-
Csés, am a szabdlyt erd6sitd kivételtdl eltekintve - ez a donté
szempont az igazgatok kivdlasztdsdandl is, igy hdt nem csupdn a
struktdra egészében irdnyitjdk dilettdnsok a profikat, hanem az
iskolédk tobbsegeben is.

. immar a huszonnegyedik dra harmadlk harmaddban jdrunk.
Nincs tobb lehetdséglink. Vagy a legfontosabb mércévé vdlik azon-
nal életiink minden teriiletén a magas szintl szakértelem, az in-
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telligencia, a tehetség,a miveltségbdl fakadd széles 14tékor,vagy
. vagy nyugodjunk bele, hogy mi sem lesziink tobbé. Azok nem le-
sziink, akiknek tudjuk magunkat : ezeréves eurdpaisdgunkra €és nap-
keleti szineinkre-tizeinkre egyardnt biiszke, nyelvinket, kultdran-
kat, humorunkat torténelmink haldlkanyarain is 4tmentd magyarok.

JELENSEGEK

A riasztds megnyugtatd -

1988. junius 10.

v A Balaton Radidéban egy rendértiszt megma-
gyardzta, hogy a viharjelz6 rakétdkat azért is fel kellett vdlta-
ni a fényjelz6 rendszerrel, mert a parton tartézkodé nyaraldkat,
békésen napozé dllampolgdrokat zavarta, néha megijesztette a vi-
harjelzd rakétdk pukkandsa. Dont6 érv. Még szerencse, hogy a na-
pozd nyaraldkat nem zavarja meg és nem ijeszti meg a hangrobbana-
sok sorozata, melyeket a kornyék repilétereirdl felszdlld harci
repliléogépek keltenek. A harci helikopterek gyakorlatai sem zavar-
jédk o6ket, pedig a rajban végrehajtott repiilések zaja néha dgy be-
tolti a strandok légterét, hogy a biifékbdl eldotoré diszkdzenébdl
szinte a csend dsit rdnk. Elképzelhetd, hogy a vizi renddérség ha-
marosan erre a zajforrdasra is felfigyel, s ésszer( javaslataival
eléri, hogy a hadi népet a Balaton partjdtél hatszdz kilométerrel

héatrabb vonjak. BERTHA Bulcsu irasabsl - részlet.

JELET ES|@
_‘_;_JF TENGIZ - Részlet Havasi Jénos
RODALO riportjabsl

Rovidre szabott iddmben is ldtom : ma-

gyar csoda késziil Tengizben. Egy kis orszdg erejét meghaladd ba-
vészmutatvdnya emberrel, anyaggal, energidval. Végy kétszdzhatvan-
millidé rubelt, egy részébe kever)] hatvan kopeket érd dolldrt és
végezz beldle rubelenként szdzhetven forint értékd munkat. Ennyi
a recept. A sét, a borsot, a paprikadt, a tengizi magas bért itt-
hon fizetjik meg. T@zpiros gdzvédelmi Ikarusainkkal is, mind a
szdzat, melyek tobbsége sofdér nélkil rostokol a helyi tdrsvdlla-
lat telephelyén. Mi fizetjik a tervben szerepldé, majd onnan len-
diletes mozdulattal kihidzott, s azdéta alkatrészként a homokban
rozsddsodd lzemcsarnokot; a min6séghibds berendezések kijavitd-
sdt; az osszkomfortos tdbort, melynek az itteni viszonyok kozt
jovd szdzadi épitményeit csak szerelési munkaként hajlandd be-
szdmitani a mdsik szerz6do fél.

Nem a tengiziek bérét irigylem. Ha a munkdjukért nem, a fize-
tésiikért sem lehetek rdjuk féltékeny. Veliik egyiitt magunkat sajna-
lom. Miért kell nekink mindig balek mdédjdra lizletet kotni ? Mi-
ért kell minden feltételt elfogadni, a magunk drfolyamdt leérté-
kelni? Az iizem,amit itt hagyunk, a vildgszinvonallal mérettetik.
A foldgdzért majdan a vildgpiaci dron fizetilink. Csak amit most
adunk érte, a legnagyobbat,azt szdmitjdk Osszocialista d&ron.
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Lapzartakor erkezett
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Commercial biotechnology
in Hungary: beyond small
potatoes

Mark D. Dibner and G. Steven Burrill

Despite a number of unfavourable conditions, Hungary is striving to

develop its biotechnology industry. This article examines the

cultural, infrastructural, scientific and economic factors that may

influence this development. Recent changes in Hungary’s political

leadership may accelerate the development of the country’s
biotechnology industry.

Hungary has long been known as the
most progressive of the Comecon
nations. One manifestation of this
is Hungary’s desire to build a
technology-based industry, especially
focused on biotechnology. The
reasons for this are clear: & history
of quality manufacturing of bulk
pharmaceuticals, and strong agri-
cultural, scientific and technical
bases. Worldwide trade in the prod-
ucts of biotechnclegy could provide
support to a weak ecocnomy.

*Round Table Conference on Establish-
ing Biobusiness in Hungary, Budapest,
Hungary; 24-25 March 1988.

Mark D. Dibner is at the North Carolina
Biotechnology Center (Director of the
Biotechnology Information Program), PO
Box 13547, Research Triangle Park, NC
27709, USA. G. Steven Burrill is Chair-
man, National High Technology Group,
Arthur Young, One Sansome Street, San
Francisco, CA 94104, USA.

At a recent meeting*, representa-
tives from the United States, the
United Kingdom and other Western
nations met with some of the top
scientists, government leaders and
members of Hungary’s fledgling
bicbusiness, in an effort to define -
Hungarian strengths and potential in
introducing its biotechnology to the
world market. In this article, we
will explore the successes already
achieved in building a biobusiness
in Hungary as well as some of the
barriers to this process.

The country

Although Hungary's eleven mil-
lion people are spread over a country
slightly smaller than Austria, 20% of
the population is in Budapest. Hun-
gary’s economy, which has histori-
cally been oriented toward agricul-
ture, is in extremely poor shape
despite  considerable agricultural
trade and industry within the Com-
ocon nations. Today, the GNP por

©) 1988, Flaavior Publications, Cambridge 01687 — 9430/88/$02.00
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nariumra :

RECENT DEVELOPMENTS IN BIOTECHNOLOGY APPLIED TO

AGRICULTURE AND FOOD INDUSTRY: (Fel.szerk.)



capita is only about $35000. Becz::s~
of extensive borrowing in recen:
years, Hungary's debt service is now
roughly 80% of the national budget.
Roads, bridges, and other infrastruc-
tural elements are in poor shape.

Double-digit inflation and cur-
rency devaluation in recent years
have considerably decreased the
buying power of the Hungarian
salary. For example, a research
technician earns the equivalent of
only $1200 per year, a PhD-level
scientist around $1500 and a research
manager about $2000. Today, about
one-third of a salary is spent on
housing, one-third on food, and the
remainder on other necessities.
There is very little saving, invest-
ment, or purchasing of consumer
items.

The socialist political structure of
Hungary allows for very little private
enterprise, and almost all business is
run and directed by the state. Prices,
taxes and wages are established by
the government. Thus, most commer-
cial activities, including shops, fac-
tories, cooperatives, collectives and
hotels, are owned solely or primarily
by the government. The only excep-
tions are some small owner-managed
businesses such as automobile re-
pair, restaurants and some specialty
shops.

The recent changes at the highest
level of the political structure may
accelerate the pace of change in
Hungary. The new prime minister
and General Secretary of the Socialist
Workers’ Party, Karoly Grosz, a
reformer in the Gorbachev mold, may
win support from Hungary's intellec-
tuals and business community.
Grosz’s accession, a reaction against
decades of stagnation both political
and economic, appears to be a posi-
tive sign that Hungary is prepared
to enter a new phase of ‘market
socialism’ or even ‘socialist consum-
erism’.

In the past year a number of
economic reforms have already been
enacted by the Hungarian govern-
ment, resulting in both positive and
negative effects on the people.
Travel outside the country is now
allowed by the government, but
restrictions on the acquisition of
foreign currency make free or exten-
sive travel difficult. The government

has also recently imposed both a
value-added tax and a personal
income tax, but government workers
have been given a subsidy to cover
the amount of tax they pay initially.
As a result, real income has de-
creased by only 3% and investments
have decreased by 12%. In general,
families need at least two incomes to
meet basic éxpenses. Individuals
may obtain second jobs to gain extra
income, perhaps beyond the reach of
the new income taxes.

One other key aspect of the
Hungarian economy is the concept of
‘hard currency’. Because of Hun-
gary's severe debt and because the
currency, the forint, is not floated on
the world market, currency can
generally be used only for internal
purposes or for trade within the
Comecon nations, and not for trade in
foreign markets. The activities that
generate hard currencies (usually US
dollars or German marks) are valu-
able to the Hungarian government
and allow Hungary to purchase goods
in the world market. Hard currency
also allows Hungarians to purchase
foreign goods, such as Japanese or
Western European automobiles, and
to travel. Hungary has been able to
generate hard currency to some
degree through exporting in its
traditional industries, but is in great
need of additional sources of fund-
ing. One such possible source is
through the development of a
biotechnology industry.

Biotechnology in Hungary

Biotechnology already exists in a
number of institutions in Hungary,
including the major universities,
research centers specializing in
biotechnology, and companies and
cooperatives. The scientific base in
Hungary’s universities and research
institutions has long been recognized
for its excellence, but the biotechnol-
ogy industry, converting good sci-
ence to good commercialized tech-
nology, has developed slowly. There
are an estimated 800 biotechnology
workers in Hungary. In general,
applied biotechnology has been res-
tricted to relatively low technology
with high technology such as genetic
engineering being restricted to basic
research in the universities and
research institutions.
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Inroads into commercial
biotechnology

We have been able to identify a few
interesting areas of commercial
biotechnology and a number of major
barriers to the successful develop-
ment of commercial biotechnology in

Hungary.

Meriklén —a success story

Meriklén Research Laboratories
Co. was established in 1980, with
investments from a dozen research
institutes, cooperatives and other
Hungarian companies, to commer-
cialize some newly developed tech-
niques in crop plant propagation.
The company now has 100 em-
ployees and is located on the site of
the Rozmaring Agricultural Coopera-
tive, just outside Budapest. The
seven research scientists at Merikl6n
work on non-traditional breeding
processes for a variety of plants and
crops. The first of the three major
projects they have undertaken is the
mass propagatien through tissue
culture of plant varieties specific to
Hungary and beyond, including
asparagus, bananas, coffee and
pineapples. This has been highly
successful. The company’s second
major biotechnology project is the
development of nematodes as
biological pesticides which kill
insects in the soil surrounding
crop plants.

Perhaps the most interesting and
important product from Merikl6n,
however, is small seed potatoes.
Hungary has had a problem with
viability of seed potatoes and has had
to import at great expense from the
Netherlands the seed potatoes for its
vast potato crop. In 1983, Merikl6n
developed ‘mini-tubers’ for Hun-
garian potato varieties. These are
now available in three sizes from 10
to 35 mm in diameter. They are virus-
free, highly viable and inexpensive to
produce. They can also be planted by
commercial seeding equipment.
Their small size and weight improve
the shipping properties. Moreover,
the higher viability of the mini-tubers
means that less field space is needed
for the same size potato crop.
Meriklén claims that it can use the
technique to produce seeds for 40
different varieties of potatoes and is
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now working cn other tvpes of crop
plants.

This new technology allows
Meriklon to meet the goals of its
investors and the government. That
is, the licensing of this technology to
other countries has generated hard
currency, and the sale of seed
potatoes has generated profitability
of the company. Meriklon has en-
tered license agreements with Den-
mark and the UK. For one million
dollars paid over ten years and a
royalty fee for sales, Meriklén
licenses the technology and grants
rights to a specific geographical area.
It also helps with teaching the
technology and, for an additional fee,
it will contract to produce the mini-
tubers. Negotiations and test sites are
under way to use the tuber technol-
ogy in many other countries, includ-
ing the United States. Meriklon, in
collaboration with the largest Hun-
garian potato producer, Vetémag,
now aims to produce 60% of the
domestic crop (120 million mini-
tubers as seed potatoes each year)
within three years. Also involved in
this project was the major Hungarian
laundry company, which wijll use
spare land to produce the potatoes
and enter high technology.

Another biotechnology at Meriklén
is the development of monoclonal
antibodies as diagnostic tools for
various plant diseases. This allows
the production of virus- and disease-
free propagation materials and also
facilitates quality testing at various
stages of production. In sum,
Meriklén is a good example of
biotechnology-related activity, but
its commercial products are still in
their infancy.

Joint ventures with the West

Hungary can boast a few joint
ventures with non-Comecon biotech-
nology companies. The largest of
these involves an agricultural
cooperative in the east of Hungary
and the Japanese chemical giant
Kyowa Hakko to produce r-lysine by
fermentation process techniques.
Following a combined investment
totalling $45 million, the lysine
production plant in Hungary is
expected to be in operation in the
coming year and should produce
lvsine both for Hungary and for

export to Japan and, perhaps, other
countries.

A second joint venture is the
formation this year of a new com-
pany, Biotechnology International
Ltd, set up in the UK with about
£100000 total investment. The Hun-
garian firm Vepex Contractor Ltd of
Budapest owns 40%, the Hungarian
National Bank Ltd 10% and Cam-
bridge Life Sciences 50%. The com-
pany will develop new animal and
human diagnostics with Hungarian
scientists contributing basic research
know-how. The UK partner will
contribute access to its facilities and
technology development as well as
its production and marketing exper-
tise. The new company has exclusive
rights to seven Hungarian patents
and technologies.

Joint ventures appear to represent
the best opportunity for commer-
cializing Hungarian biotechnology.
They can provide benefits to the
outside partner: joint ventures are
allowed a special favorable tax
structure in Hungary; they have
access to low labor costs (about one-
tenth of those in non-Comecon
countries); and Hungary has a strong
scientific base and a well educated
class of workers. Since 1986, foreign
joint venture partners can own a
majority interest in the joint venture
in Hungary (previously only 45% was
aliowed). For its part, the Hungarian
pariner gains access to hard currency,
access to research equipment and
supplies outside Hungary, and the
special joint venture tax structure.
On the down side, however, there
are still many barriers to the com-
mercialization of biotechnology (see
Barriers to biotechnology).

Other biotechnology products

The Egis Pharmaceutical Company
established its Blood Products Labor-
atory in 1982 as a joint venture
between the Szeged Biological Re-
search Center, the Blood Transfusion
Institute and the state-owned Egis
Pharmaceutical Company. Its first
product, a natural leukocyte inter-
feron isolated from blood, received
approval in Marth 1988 from the
Hungarian government for use in
treatment of hairy cell leukemia.
Using a proprietary technology for
protein stimulation from the blood,

the scientists at Egis claim to be able
to isolate three times as much
product as their nearest international
competitor. They also claim that the
natural product has as many as 15
synergistically acting interferon com-
ponents and has fewer problems than
genetically engineered interferon.
Scientists at Egis are also working on
using their proprietary technologies
for isolating natural interleukin-2
and other blood peptides.

The Agricultural Biotechnology
Center is being built at Gédéllo,
30 km from Budapest, and is ex-
pected to be ready by April 1989.
This private, non-profit corporation
will be devoted to research and
training of agricultural bictechnol-
ogists. A companion institute in
Godollé is developing embryo tech-
nology for livestock. It is expected
that these embryos will be used both
in Hungary and beyond. Other
companies, such as the Szabadgy-
haza Biotechnology Center, are work-
ing on the development of older
technologies including alcohol pro-
duction. Clearly, there is a smattering
of biotechnology throughout Hungary,
but much is the refinement of the old
biotechnology. New technology is,
however, being developed at the
basic research level at institutions
such as the Szeged Biological Re-
search Center and the Agricultural
University of Gédollo.

Certain regulatory requirements in
the West have made it difficuit for
Hungarian producers to commercial-
ize pharmaceutical and agricultural
products there, except as bulk pro-
ducts. It is unlikely that this will
change in the near future, leaving
Hungarian companies with markets
for just the bulk products and
not the specialty chemical products
based on the new biotechnologies.

Barriers to biotechnology

Despite the recent reforms, a
number of other barriers to the
commercialization of biotechnology
in Hungary and the development of
its biotechnology industry remain.

Lack of capital

The country is still in a severe
financial crisis, and extra capital is
just not available. This is, perhaps,
the most critical barrier to the
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— Table 1

Strengths and weaknesses of commercial biotechnology in Hungary

Strengths

We_aknesses

Good scientific base

Low labor costs

Well trained labor

Good chemicals/pharmaceuticals
experience

High level of interest in
biotechnology

Some strong basic technologies,
especially in agriculture

Favorable joint venture environment

Entry to Comecon countries

Highly educated population

Very weak economy

Little capital to participate in new
ventures

Lack of modern equipment and
supplies

Difficult patent situation

Few incentives for entrepreneurship

No private investment

High taxes

Limited information sources

Low funding for science

Foreign travel difficult and expensive

‘Older’ biotechnology

development of a biotechnology
company or industry in Hungary.
The concept of venture capital, from
either government or non-government
sources, does not appear to be realistic
in the near future. However, through
shareholding, companies, institutes,
banks and other state-owned groups
_can now invest in new, profit-making
ventures, perhaps providing a partial
substitute for venture capital. Indi-
viduals cannot invest or become
stake-holders in the new companies
yet. The formation of private com-
panies is possible, but the tax
structure is unfavorable except in the
case of joint venture companies.
Thus, Hungary faces the combination
of little available capital, little if any
private investment, high taxes and
concerns about the political risk of
building a private, capital-based
economy.

Barriers to research

Scientists and teachers are among
the most poorly paid workers in
Hungary today. Therefore, many of
the brightest young scientists choose
not to pursue careers in science
because of better opportunities in
other areas. In addition, the econ-
omic situation limits the availability
of expensive laboratory equipment
and supplies. A number of research-
ers told us they were sticking to
simpler, older techniques rather than
moving to genetic engineering be-
cause they did not have access to
centrifuges and other sophisticated
equipment. This equipment is often
only available from foreign suppliers
and can usually only be purchased

with the scarce hard currency. Re-
agents required from Western sup-
pliers take up to a year to obtain
because of the complexities of pur-
chasing from outside Hungary. Com-
puters are still scarce both in teaching
and research facilities and many of
those that are available are hardly
‘state-of-the-art’. Performing ‘state-
of-the-art’ research using antique
technology is extremely difficult.

Communications barriers

Although the situation is improv-
ing, lack of travel funds and hard
currency still greatly restricts travel
to scientific meetings and labora-
tories outside Hungary, especially for
the younger scientists. Although
there is a Technical Information
Center and Library in Budapest that
provides journal articles (summar-
ized in Hungarian) to biotechnology
researchers, a number of scientists
told us that general access to scien-
tific literature and information is still
limited. Language is yet another
barrier to communication. Hungarians
receive formal training in Hungarian,
Russian, German, but less frequently
in French or English. Recently, train-
ing of scientists in English has
become required and this should
help with future communications
through scientific meetings and pub-
lications worldwide.

Patenting

Hungary has a unique patent
structure that is both good and bad for
commercial biotechnology. Unlike
most countries, new plant varieties
and animal breeds are patentable in
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Hungary (although no animal breed
has been patented there since the
1969 Hungarian Patents Act went
into effect). However, medicines or
products ‘made by chemical ways’
are not patentable, nor are micro-
organisms. Recombinant DNA prod-
ucts and microorganisms formed by
biotechnology are, therefore, specifi-
cally excluded. On the other hand, it
is possible to get process protection
for products of biotechnology, such
as recombinant DNA. There has been
discussion on changing the laws to
allow product protection, but it is
unlikely that the changes will occur
in the next few years.

Conclusions :

Despite a strong science base,
commercial biotechnology in. Hun-
gary is off to a slow start and the
barriers are large (Table 1). The
biotechnology industry in Hungary
relies on development of older
technologies. That is not to say that
there will not be considerable growth
in new biotechnology over the next
decade. Many government reforms
should support this growth. Indeed,
in March 1988 there was a general
call to increase salaries of academics
and scientists to help prevent the

. drain of scientists away from Hun-

gary. It is also likely that there will be
a trend, albeit slow, to allow private
investment in companies and pro-
vide scientists with more incentives
to bring their technology to a
commercial level. At the moment, the
government needs to continue its
support of basic scientific research
and the development of companies
related to biotechnology.

The most promising current oppor-
tunity for the West to deal with
Hungary is through joint ventures
with  Hungarian biotechnology-
related companies. Here, the benefits
may outweigh the problems. Western
companies could find themselves
with eager and capable joint venture
partners and with access to good
basic technology and very low labor
costs.

We expect a slow but steady
growth of commercial biotechnology
in Hungary. The government, whick
has control over the barriers to the
development of this field, appears
willing to institute remedial action.
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Subjects that were taboo only a few
years ago — venture capital, tax
benefits, and the potential of indi-
vidual investment — are now being
discussed, at least at the Round Table
Conference. Hungary represents one
of the most progressive of the
Comecon countries and has one of

the strongest science bases. Biotech-
nology in Hungary may indicate the
hope of the new technology within
that group of nations.
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