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KONGRESSZUSI 

A 14. 1UB kongresszus méreteiben minden elődjét túlszár
nyalta 

- a résztvevők s 
'szterdami XUB-találkozóna 

- a tudományos p 
valamint a 3200-nái is tö 
nyos előadással együtt -
minden résztvevőnek; 

- A Nemzetközi B 
szükségességét 76 országb 
sítetták meg. 

mindez nem véletl 
a kongresszus elnöke a ta 
tette. A rendezők minden 
zavartalan lebonyolításáé 
ahogyan szerették volna, 
mukon múlott, hanem olyan 
nem állt módjukban változ 

Anélkül,hogy rész 
gresszusnak itt és most c 
jét emeljük kis amelyet a 
megrendezendő FEBS kongre 
vetendő példának. 

zárna mintegy másfélsze 
k s meghaladta a hatez 
rogram 56 szimpóziuma 
bb poszter - a félezer 
eddig nem tapasztalt b 

iokémiai Unió létezésé 
ól érkezett szakembere 

en és valóban felemelő 
lálkozó napilapjának e 
lehetségest megtettek 
rt. Hogy egy és más mé 
bizonyosan nem a jó sz 
külső, adott körülmén 
tatni. 
letekbe bocsátkoznánk, 
supán néhány olyan sze 
z Egyesületünk által 1 
sszus szempontjából al 

rése volt az am-
ret; 
és 51 kollokviuma^ 
nél több hagyomá-
őségszarut kinált 

nek valóságát - és 
k igazolták és erő
én szép? úgy ahogyan 
Iső számában kifej-, 
az óriási program 
gsem sikerült úgy, 
ándékon és szorgal-
yeken, amelyeken 

ennek a világkon-
rvezési jellemző-
990-ben Budapesten 
igha tarthatunk kö-

JVIa már általánosan elfogadott az, hogy a nemzetközi tudo
mányos találkozók értékét elsősorban a találkozó tudományos szín
vonala határozza meg* Ezért nem kevesek számára volt meglepetés az3 
amit a kongresszus egyébként nagyon szép kiállítású és célszerűen 
napokra osztott (mert csak így volt kezelhető) program-füzeteinek 
mindegyikében olvashattunk : 

Abstracts of Plenary Lectures 
Symposia Lectures 
CoUoauia Lecttties 

Abstracts are reprodeced exactly as they were submitted. 
Scleetific, grammatical or typographical inaccuracies have not been corrected. 
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14th International Congress 
of Biochemistry 
Praguo, Czochoslovakia 
July 10-15, 1988 

ját s 
Ez is 

Kétségtelen, hogy óriási 
feladat előtt álltak a 
szervezők, amit csak nem
zetközi, nagyszámú zsűri
vel végezhettek volna el. 
Nem vállalták ennek a gond-

így a felelősséget minden tekintetben a szerzőkre hárítják, 
álláspont, bár aligha követésre méltó. Tévedés volna ugyanis 

azt gondolni, hogy a tudományos, nyelvtani és nyomdai pontatlansá
gok megőrzése a jövő számára - a világkongresszusok születési bim
bajának tekinthető,amit egyszerűen tudomásul kell venni. Más, leg
alább annyira multidisciplináris tudományágak, mint a biokémia, 
már régen megoldották és következetesen érvényesítik a nemzetközi 
tudományos zsűrizést. 

így például az International Society of Thrombosis and 
Haemostasis (ISTH) stockholmi (1983) , San-Diego-i és brüsszeli 
(1985 és 1987) kongresszusainak tudományos programbizottságai ko
rántsem szorítkoztak a program-tervezésre. A beérkező előadáskivo
natokat szakágazatonként 5-5 tagú nemzetközi zsűrivel véleményez
tették - egységesen meghatározott szempontok szerint - és mindazo
kat, amelyek nem érték el a szükséges minimális pontszámot, eluta
sították, illetve csak cím szerint közölték az absztrakt-kötetben. 
Ehhez a munkához persze Brüsszelben 320 fős nemzetközi szakember
gárdát mozgósítottak. Ügy vélem, hogy a magas tudományos színvonal 
igényét még hazai 
vevők számának és 

kongresszuson 
a bevétel, az 

sem ésszerűffeláldozni' a részt-
ún.gazdaságosság érdekében. 

A plakátelőadások idestova negyedszázada szerves részei 
a nemzetközi tudományos találkozóknak s egyenjogdságukat - a ha
gyományos előadásmóddal nem vonják kétségbe. A gyakorlatban azon
ban korántsem mindig valósítják meg ezt az egyenjogúságot, s ez 
nem ritkán már az elheífizésükből is szembetűnik. így történt a 
prágai kongresszuson is : a kiállítóknak és a posztereknek szánt 
terület nagyon szűknek bizonyult a poszterek számára. A zsúfolt
ság, az egymáshoz túlságosan közel állított párhuzamos állvány
sorok nagyon kedvezőtlen feltételeket nyújtottak a mintegy hat
szoros túlsúlyban lévő plakát-előadók számára. A hazai kongresz-
szusi palotát messze felülmúló prágaiban bizonyosan lehetett vol
na jobb megoldást is találni. Úgy, ahogyan a már idézett stock
holmi és brüsszeli kongresszusokon térben és időben is megvalósí
tották a plakátelőadások egyenjogúságát s ennek révén széles körű 
és jó lehetőséget nyújtottak,a nemzetközi tudományos információ
cserére. 

A világkongresszusok résztvevőinek megfelelő elhelyez^ -
se mindig és mindenütt sok gonddal jár. Különösen a diákszállók
ban elhelyezendők számára. Prágában sem volt ez másképpen.A Prá
ga déli peremváros peremén felépített nem régi,de nem is új diák
szállók is tartogattak kellemetlen meglepetéseket valamennyi 
résztevő számára. A közös előterű, de egyetlen kulccsal ellátott 
ikerszobák használatának mindjárt a kezdetén át kellett írnunk a 
jól ismert szólásmondásunkat : komámasszony, hol a kulcs ?-ra. 
Nem voltak nagy igényeink, komoly tanulság azonban számunkra az, 
hogy a budapesti FEBS alkalmával igénybe veendő diákszálló(k) 
szobáinak állapotát - a szerződésben előre rögzített szempontok
nak megfelelően - az átvétel előtt feltétlenül ellenőrizni kell. 
A környék levegője viszont jó volt,s ha a buszokra sokat kellett 
is várni, közben pihentethettük szemünket a környező kukoricások üde 
zöldjén, (bd) 



Praise of Biochemístry 
During the 1960's we wiínessed 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 
oíher assorted molecular sciences. Buí let us 
not be misled by all the molecularity, for all 

these are native children of biochemístry 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 Biochemístry. 

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

The dramatic advancement of biochem
ístry we have seen in the recent pást keeps 
presentir5g 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 somé 
unforseen but evidently very important revela
tion. 

We must pay tribute to those who pion-
eered progress in biochemístry and those 
who followed in their footsteps and whose in-
tellect, vision and perssstence have brought 
biochemical lőre 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 logia 
harmony and elegance of these processes. 

Evén quantitatively, biochemístry is amaz-
ing. Its processes helped shape the geological 
pást of this Planet and someone has caicu-
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 biochemístry rewards the 
Homo sapiens, a species capable of gather-
ing knowledge. Biochemístry 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. I am sure you will agree that in this re-
spect biochemístry 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 confsrm.The times 
when a set of test tubes and pipettes were all a 
biochemist needed are gone forever and sur-



100 

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 f ruit of their labour with 
friends and colleagues. I 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 alsó 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 morál 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 somé es-
sentially new tasks, one of which will be space 
biochemistry associated with man's explora-

<© 

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 intő 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, liké 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 
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The Value of Teaching 
Professor Frank Veila from the University of Saskatchewan (Canada) ranks among 
world's top experts in teaching hiochemistry. His lecture Teaching Biochemistry for the 
21 st Ceníury opened the Monday symposium dealing with this particuiar topic. Since this 
is a very important problem which will undoubtedly influence the deveiopmernt of 
hiochemistry we asked professor Vella for an interview. 

Q Which is the main prob'iem, teach hio
chemistry for the 21 st ceniLr* or teach 
ltochemists for the 21 st centvry'' 

- In fact, both. Most of our students have 
anr i ier fitty years of life ahead of them. 
They encounter a large nutnber 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 school to take 
refresher courses. You asked about the 
21st century bsochemistry. Biochemistry 
can be seen as having a pást, a present 
and a future. What is in the textbooks is 
really biochemistry of the pasi What is in 
current literature and what is beingdiscus-
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 
dynamíc, that what has already b'éen 
learnt is the basis for new things and these 
wiíl be replaced by evén 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 generál well prepa-
red for the job? 

A; Well, somé 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 levél 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? I 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 I 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 jusí theoretical, unrelat-
ed to reál life. Let's imagine someone tal-
king about carbohydrates. You may do ít 
and never mention that carbohydrates are 
what you eat ín 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 
írom this we can conclude that carbc »••-
drate can be converted intő fat. It is nec ' 
sary to present things at a reasonably sim-
ple levél so that the students may relate 
pure theory to everyday experience. 

Q: You emphasize the same points as the 
famous physicist, the laté Richárd Feyn-
man. But Professor Feynman was not only 
a brilliant scientist, he was alsó a very 
good teacher. Do you think we can find 
such personalities alsó 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 alsó tea
chers and have discovered for themselves 
how to teach effectively. . 

Q: Do you think they enjoy teachina? 
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A: They do. lí is noí woríh teaching unless 
you believe that ií is imporíant. And if it is, 
you do it. And since you do ií and ií is 
imporíaní, íhen it musí be enjoyable. 
Oíherwise ií is drudgery. People don'í liké 
drudgery. I enjoyed myself íhis morning. lí 
was hard work buí I enjoyed doing ií be-
cause I believe in whaí I am teaching. I be
lieve in iís value. Because if íeaching has 
no value for us and we can'í be exciíed 
abouí ií, how can íhe síudenís become 
exciíed? 

0: 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 wiil be 
undoubtedly necessary to educatenot only 
specialists but alsó those working in relat-
ed fields and after all evén the public. Will 
this alsó be a task for biochemists? 

A: Yes, íhere are difíerení levels of íeach
ing. Someíimes you íeach síudenís for only 
one course, say for íhree monlhs. Well, 
obviously, íhese síudenís are noí going ío 
become Professional biochemisls. Buí 
when you íeach people ío become írain-
ed Professional biochemisís, íhe íeach
ing musí be differení, deeper. There is alsó 
generál educaíion of íhe public and we 
musí help íhem ío undersíand science beí-
lerand beííer, undersíand its implicaíions, 
iís beauíy and iís value. We cannoí do ií by 
being jusí very íheoreíical, we musí be 
very simple and we musí use simple lan-
guage raíher íhan professional jargon. 11 
I give a lecíure ío a group of Roíarians 
I will use raíher differení íerminology ihar 
when I speak ai a biochemisíry congress 
ío professionals. There is a big job ío be 
done in íhe educaíion of íhe public and 
professionals have a duíy and obligaíion ío 
help íhe generál public ío undersíand íhe 
big issues. For inslance íhe problem of 
recombinaní DNA, íhe problems of paíen-
íing life forms, of cloning, of creaíing new 
organisms. The public are afraid of íhings 
íhey don'í undersíand. We have ío allevia-
,le íhal fear by explaining to íhem íhe ad-
vaniages. Buí we have ío be honesí and 
explain íhe disadvaníages as well. So ií is 
íhe íask of academic people, íhe íask of 
people who are respecíed by íhe commu-
nily, people who are experts on íhe subjecí 
ío educaie íhe public. 

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

A: Whaí I would liké ío say is íhis: lí is very 
imporíaní íhaí íeachers of biochemisíry 
become aware íhaí íhere is a loí of know-
ledge and wisdom in educalional psycho-

logy. H is noí very difficulí ío acquire. One 
can learn a loí by waíching good íeachers 
and analyzing whaí good íeachers do. We 
musí be more analyíical. Many people 
know or have seen good íeachers buí have 
never analyzed whaí ií is íhaí makes íhem 
good. They are good because íhey are 
clear. A good íeacher is clear. He is good 
because he is humorous. A good íeacher 
musí use humour. He musí noí speak íoo 
fasí ío íhe síudenís. A good íeacher relales 
íheory ío pracíice. A good íeacher is en-
íhusiaslic and inspiring. There is a íre-
mendous hosí of knowledge ío be gained 
from undersianding íhe process of how 
síudenís learn; if only we can íap somé of 
íhose resources, we will be able ío impro-
ve our efficiency one hundred perceni. 



Science is intern 
Two Questions tor Prof. Alexander Sergeevich Spir in, Direcíor of the 
Academy of Sciences of the USSR, Pushchino, USSR 

of P: 

Q: Biochemistry has become a whole complex 
of sciences. By the end of the century it shouid 
soive a !ot of problems. Which ones do you 
consider most important? 
A: We can no ionger speak of biochemistry as a 
single science as it consists of a number of 
discipl ines. As I work in ihe fieid of molecular 
bioiogy, ! would liké to focus, above al l , on íhis 
particular area. There are really enough pro
blems. evén though we always say that they 
have been sofved. I beüeve ihat by the end of 
the century we must understand the molecular 
structuro of r ibosome, the principal protein-
-synthesizing factor, the fundamental molecular 
mechanism of regulaiion of protein biosynthesis 
on the levei of translation. i must say that these 
two basic tasks have been slightly neglected 
over the last few years, perhaps because the 
progress has been rather l imited. Lately we 
have witnessed a renewaf of interest and much 
is being expected from these areas, particuiarly 
in bioíechnoíogies, a very topicai subject today. 
After a spell of genetic-engineering euphoria 
many scienlists have come to understand that 
the effect of genettc information in foreign cells 
is by no means simple and requires deeper 
study, especiaiiy intő problems of protein bio
synthesis This goes both for basic research and 
applied science. 

Another important area wil l be the develop-
ment of ^iotschr.::.-:g;es on the ievef of moíe-
cuies, i.e. i.sseJ •;• no/cel iu iar ratner than cei-
lular syster.'ís. ü» c-j-y -e. th?s is JUSÍ my persona! 
view. 

As far as oírií=-r biocr.emical disciptines are 
concerned i £•_•. iá nke to emphasize par~ 
ticuiarly the -ap-r; oevo'cpment and advance-
ment of knov^eDac of thosc? asoecís of bioche 
mistry coccernc-.. >><'v-\ more generál regulatory 
processes cf t.-.= : «."•£,. mvolving secondary cell 
messenge^s, g^;vv:' r-IRCÍOT regulated proces
ses and c:.'ier stirr.uiams. This is, in my opinion. 
one of the most dynamic biochemical discipl i -
nes affecting directly the present-day physio-
íogy, both generai and humán. 
Q: What specific tasks are faced hy Sovieí 
biochemistry? 

A: Our biochemistry cannot be considerec 

separately from world biochemistry, for it ss >ts 

integrál part. Science, in particular basic re

search, cannot be national. On the other hans 

in applied science somé companies ie~z ;•„ 

"close their doors" and keep things s e c e i . r., 

basic research must be international. : Jr< 

therefore speak of the tasks of Soviet scse--. :*z 

only in organizational terms. As to Sovi?! ~-

stitutes, their problem may be that they are to-3 

big, which causes us well-known difficuittes. : . 

lack of consisíency of sorts. I believe our \r-

stitutes must be reduced in size and somé ^ i><-\ 

democratization measures adopted in f:o-.<~; 

science constitute pre.cisely an o r g a n i / c t . &• 

framework which could help us make a s.iQstz . 

tial contributíon to international science !V ? 
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SZENT-GYÖRGYI, Albert mm 
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THURSDAY July 14,1988 

Q: Prof. Marianne Grunherg-M&nago wish-
edyou, as the new IUB 's president, a lot of 
success and, above alt, financial indep&n-
dence to be gained for the Union by pub-

Professor E. C. Slater was born in Amtralia, received hi§ university education at 
Cambridge, England, and spent most of his pmfe&Bionai career at Uniwersity of Amster
dam. He how iives near Southampion (UK), but in th® IUB he represents the Netherlands. 
ön the coming Friday, July 15, he will become President of the IUB. He kindly answered 
our two questions: 

UB AS A CATALYST 
lishing journals. She alsó 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 iís financial resources are concerned 
as Prof. Grunberg-Manago explains in her 
iníerview. Thss gives us more opportuni-
íies to develop our main role which is to 
support progress of biochemistry in the 
devefoping countries. Of course, bioche-
mis.try is advanced in the laboratories 
where bsochemists are doing research 
and in the universities and schools where 
a new generálion of biochemists is being 
taught... The lU.B's role is to be a catalyst 
in this process. My personal wish? I have 
one that during the next three years the 
FEBS wil l jóin the IUB as an associate 

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

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

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

rr 

í! í - A -
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F E B S Council 28. üléséről 

A Tanács az IUB kongresszushoz kapcsolódva Prágában tartotta meg 
ülését július 10-én. Valamennyi tagegyesület képviseltette magát 
s elfogadták a tavalyi Ljubljana-i FEBS-kongresszusról készített 
zárójelentést (V.TURK). 

A Tanács ezután meghallgatta a soronkövetkező FEBS kongresz-
szusok előkészítő munkálatainak állásáról szóló jelentést (H.Klein-
kauf), majd az egyes találkozók szervezéséért felelős tagegyesüle
tek képviselői ismertették az előkészítő munka részleteit. 

a) 19.FEBS kongresszus ( Róma 1989.július 2-7) 
A római FEBS előkészítésével kapcsolatban a Tanács nem 

fogadta el a szervezők által javasolt magas részvételi díjat -
kb. 5oo $ (!) -, és ennek mérséklésére szólította fel a szervező
ket; ezt elfogadták ugyan, de ugyanakkor bejelentették, hogy csök
kentett részvételi díjjal nehezen tudják majd a szükséges és hi
ányzó pénzt előteremteni. A kérdéshez hozzászólók aggodalmukat 
fejezték ki a római FEBS szervezési és gazdasági problémáit ille
tőleg . 

b) 20.FEBS kongreeszus ( Budapest, 1990.augusztus 19-25) 
A Tanács a budapesti FEBS kongresszus előkészítésére vo

natkozó beszámolót egyhangúlag jóváhagyta és több hozzászóló ki-
emelte, hogy a részvétel iránt nagy az érdeklődés, A Tanács tag
jai megkapták a First Circular kinyomtatott példányait. A széles 
körű érdeklődést jól mutatja az,hogy az IUB kongresszusára kivitt 
első körlevél 6000 példánya napok alatt elfogyott és igen sokan 
azonnal kitöltve már le is adták. 

c) 21. FEBS kongresszus Dublinban (1992), a 22. FEBS kon™ 
gresszus Stockholmban (1993) kerül megrendezésre. A távoli idő
pontok miatt az előkészületeket még nem kezdték meg. 

d) 1994-ben (IUB kongresszusi év) előreláthatólag speciá
lis FEBS kongresszus lesz Finnországban. 

Igénybejelentés érkezett arra nézve, hogy a 23. FEBS 
kongresszus Svájcban kerüljön megrendezésre. 

A FEBS pénzügyi - gazdasági helyzetéről igen kedvező ké
pet nyújtó helyzetjelentést adott S.P.DATTA. Ennek alapján úgy 
döntött a Tanács, hogy az ösztöndíjak számát ( eddig 6 darab 1 é-
ves ösztöndíj) a jövő évtől kezdve 10-re emeli és felkéri a tag
egyesületeket arra, mozdítsák elő azt, hogy minél több pályázat 
érkezzék be majd. 

A tanácsülés egyik fontos feladata volt az új főtitkár 
megválasztása. Egyhangú szavazással V.TURK professzort (Ljublja
na) választották főtitkárrá. 1990.január 1-én veszi át elődjétől 
a feladatok ellátását. 

DÉNES GÉZA 
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THURSDAY July 14,1988 

Professor E. C. Slater was born in Australia, received his university educaHon at 
Cambridge, England, and spení most oí his professionai career at Unlwersity of Amster
dam. He how liwes near Southampton (UK), but in the IUB he represents the Netheriands. 
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out two questions: 
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Q: Prof. Marianne Grunberg-Manago wish-
edyou, as the new IUB 's president, a iof of 
success and, ahove all, financial indep&n-
dence to be gained tor the Union by pub-

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

A: The IUB is eníering a new period so far 
as its financial resources are concerned 
as Prof. Grunberg-Manago explains in her 
iníervsew. This gives us more opportuni-
ties ío deveiop our main role which is to 
support progress of biochemistry in the 
developing countries. Of course, bioche-
mis.try is advanced in the laboratories 
where biochemists are doing research 
a icl in the universities and schools where 
a new generálion of biochemists is being 
taught... The lU.B's role is to be a catalyst 
in this process. My persona! wish? I have 
one that during the next three years the 
FEBS will jóin the IUB as an associate 

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

Q; What new ideas would you liké to intro-
duce during your coming term? 

A: I do not think it is always necessary in 
each three-year period to introduce some-
thing completely new. As I say, I think the 
IUB is proceeding along the right track and 
I think we can expand particuiarly on these 
activities. During this week, the Executive 
Committee has discussed somé new acti
vities, but 1 think that it would be inappro-
priate to mention thern until they have 
been discussed further. Above all, I would 
be very happy if, at the end of my three-
-year period, I could look back on progress 
in the IUB as great as thai achieved during 
Professor Grunberg-Manago's leadership. 
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natkozó beszámolót egyhangúlag jóváhagyta és több hozzászóló ki
emelte, hogy a részvétel iránt nagy az érdeklődés,, A Tanács tag
jai megkapták a First Circular kinyomtatott példányait. A széles 
körű érdeklődést jól mutatja az,hogy az IUB kongresszusára kivitt 
első körlevél 6000 példánya napok alatt elfogyott és igen sokan 
azonnal kitöltve már le is adták. 

c) 21. FEBS kongresszus Dublinban (1992), a 22. FEBS kon
gresszus -Stockholmban (1993) kerül megrendezésre. A távoli idő
pontok miatt az előkészületeket még nem kezdték meg. 

d) 1994-ben (IUB kongresszusi év) előreláthatólag speciá
lis FEBS kongresszus lesz Finnországban. 

Igénybejelentés érkezett arra nézve, hogy a 23. FEBS 
kongresszus Svájcban kerüljön megrendezésre. 

A FEBS pénzügyi - gazdasági helyzetéről igen kedvező ké
pet nyújtó helyzetjelentést adott S.P.DATTA. Ennek alapján úgy 
döntött a Tanács, hogy az ösztöndíjak számát ( eddig 6 darab 1 é-
ves ösztöndíj) a jövő évtől kezdve 10-re emeli és felkéri a tag
egyesületeket arra, mozdítsák elő azt, hogy minél több pályázat 
érkezzék be majd. 
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DÉNES GÉZA 
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BIOCHEMICAL EDUCATION 16(2) 1988 

EDITORIAL 

What Should 
:hemistry Teachers 

Know? 

Biochemísts arc usually appointed as college or university teachers on the basis of 
academic qualifications and experíise in an area of biochemical research as demonstrated 
through contributions ío the scientific literature. The major responsibility of their 
appointmení is, almost inevitably, the teaching of their discipline to undergradüate and 
graduate students. They are usually expected to assume this responsibility without formai 
training in classroom skills. Recollectíons of their own experience as students and intuitíve 
perceptions of what they should do are usually the background from which they embark 
on their teaching activities. 

Classroom teaching comprises three components: the teacher, 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 teaching can have somé conscious and rational basis, and so that learning by their 
students can be enhanced? Brief consideration of somé aspects of each component 
supplies somé 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 relationships of 
biochemistry to various facets of humán experience. As facilitator of learning, the teacher 
needs to understand the academic behavior patterns the students have acquired (eg 
specific and generál 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 feviewer of factual information. Student-student and student-
teacher interactions are very important determiners of the learning outcome. 

Students raay be passive and poorly prepared, but are nonetheless naturally curious, 
have great poteníial 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 lőve of the subject matter.1 They learn more appropriately by 
active interaction and involvement, and when the relevance of the required learning to 
their career 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 totál 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 potenciál for the future. It has a 
coherent and rational structure. Having a pást, 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, 
McKeachie2 has argued cogently that for instructional effectiveness the teacher requires 
knowledge of subject matter, of students, and of teaching strategies. Biochemísts are 
amateurs in the field of education.3 They can change this status by themselves becoming 
students of the three components of the classroom teaching/learning activity. 

FVella 

References ^e imer , M G (1987) The Teaching Professor 1 (3), page 3 
2McKeachie, W (1986) in The Teaching Professor 1 (10) page 2, 1987 
3Mehier, A H (1987) Biochem Eciuc 15, 57 
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Biocatalysis in Organic Söiwertts 
J.M, Reiessy-Szabo* G.N.M. Hnijbtris má J,ÁofC tte B@aí 

Division of Industrial Mícrobíologyt Agrícultural Uaíversítyf 
P.O. Box 8129 6700. EV Wageningen The Netherlands 

In naíu?s9 micro-organisms almost always function in an aqueows envíronment at low 
substrate omcentrations. Consequently, most microbiologists are reluctant to Include 
organic soívents at high cöíiceatratíons ín growth medía, Indeedf many soívents, as for 
Inslance alcohols, are known to be toxíc for growíng cells. in recent years, howeverf ít 
has become increasingly clear that somé soívents have no deleterious effect ón growíng 
cells, Many examples are now " avaílable not only of enzymes functíoning ín organic 
medía but alsó of intact cells growíng in média containing & separate organic phase. 

A separate organic phase has many potential advantages when_ applyíng whole cells for 
biocatalytic reactions iravolving water-ínsoluble organic compounds. Two of these 
advantages are thai a relatívely hígh concentratíon of poorly water-soluble substrates 
may be obtained within a bioreactor system and that inhibition of the bíocatalyst by 
toxk substrates may be prevented. 
Several aspects of such foíological conversíons .were díseussed by Lilly ei al (1) and by 
seveui otfcers at a symposium örgaateed ín 1986 undér aespices of the Workíng Party 
on h y/^eci Biöcáialysis of the European Federatíon of'Biotechnology and the Workíng 
Pariy ui Biccaialysis of the Ága'kuítarai University of Wageningen. The proceeding of 
this sytk'^sium (2) are to b& öte^töd by those interested ín varions aspects of 
dioeauiíy^ ía organic medía. 
The presesü presentatioe emphasizes the potential of organic soívents ín cultivatíng 
mici'c-orgáfíisms on toxic water-ínsoluble compounds. We have studied the effect of 
uoivmu ÚÍI growíng raícro-organisms, but based on work of Brínk (3) and based on our 
own observations, ít can be ' concluded that these results alsó apply to immobilzed cells 
Msed ín multiphase biocatalysís. 

The effect of organic soívents on mícrobes has been: studied often in terms of a 
sterilizing agent. The effect of soívents on permeabílízing cells has alsó received 
•ronsiderable attention (4) and toluene is the agent ised most frequently. In this way 
enzyme actívítíes and other metabolic actívítíes can be measured in a situation that 
closely resembles the in vivő conditions, Permeabílization 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 Exoli with 
toluene at a levél of 50 ml toluene per liter growth médium resulted in a complete loss 
of viabílíty of the culture, but pell-associated enzyme actvities could still be measured 
(5). The effect of toluene on Exoli was studied in more detail by De Smet et al (6). 
From electron mícroscopy work it was concluded that toluene causes damage • to the 
cytoplasmatic membráné, whíle the outer membráné remaíned relatívely intact. Not all 
organic soívents have damagíng effects on microbes. Certain water-ímmíscible soívents 
that sérv© u substrate for the organísm as for instance octane (7) and menthylacetate 
CE?B-"¥o¥king Par t ies - Applied Physiology, Microbial Physiology 4thMeeting -

1988. Hajdúszoboszló) 
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(8) have been given lo celis in liquid-liquid systems without substantial loss of cell 
viability and activity. 

Beneficial effects of organic solvents on growing cells have been síudied only recently. 
Innovating work by Schwartz and MacCoy (9) on growth of Pseudomonus oleovorans on 
octane in the presence of cyclohexane demonslrated the potential of organic solvents 
in growing bacíeria in the presence of a toxic substance9 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 
Mycobacierium cells was determined by Brink and Tramper (11) and it was found that 
retention of activity is related to solvent properties Üke polarity and molecular size. A 
good correlation between remainig cell activity was alsó observed when applyíeg 
another solvent paraméter i.e. Log P. This paraméter 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 generál, biocatalysis ín 
organic solvents is not feasable in hydrophilic solvents having a log P value of less 
than 29 is sometimes possible in solvents having a log P between 2 and 4, and in 
generál 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 alsó for an Arihrohaeier-catzlyzed reaction (13) 

In a previous communication we reported on similar effects of solvents on growing 
cells (14). In generál 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, perfluorohexape 
and dibutylphtalate were useful solvents when cultivating micro-organisms on toxic 
water-insoluble compounds. The solvents sérve as a reservoir of the toxic compoued, 
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-ínsoluble compounds. The first examjple is concerned with the 
the use of dibutylphtalate in growing a pure culture of an organism on l f3-
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 l,3~dichlorobenzene« Growth of 
the organism was only possible whenever the concentration of this substrate was kept 
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vcry few0 The maximum eoneentration 1,3-dichlorobenzene ih&» stíów&é gmwtk was 
dependcnd ón the confíguíraií:̂ ia of the incubation system and under eesiaiji ^s^áMúm 
growth was preveatcd above 1.5 mM l03»dtehlorobenzene (iő) 

The organism was not ablc to grow ©n dibutylphtalate and s© imm sffe^f of the 
solvgnt ón the organism was observcd. Thereforef the baöteiffeifs was ^miűvMeá in 
setüíii bottles ín the presenee of dibutylphtalate aí 0%9 !§% ea&d Söv. (vfv) nad at 
vairious substrate concetttrationse Á chloride-free mtaeraS naediurta was 3g@d aiad growth 
of the bacterium was quantified tey determining chloaid© c^aeeiM^kas m ftitö bottles 
(Fig. 1). The rcleasc of chloride k i s in the médium rssusiléad k & dffop Ii pH* Growth 
of tha organism was haltcd i l pHM9 resulting Ii MM^mmimmíím ehloride Lj8fes&3 üt 
híghcr substrate cottccatratí©ftse 

-fr~©% - A - 10% 
gsiiwi • sofvent 

13 ödiforööenzefi© fmM) 

• Figo 1 MMmmi of ehloride §s tf C®eted by dibutylphtalate 

From Figo 1 k is obvíous tlat the prcseace of dibutylphtalate has. a benificial > effed on 
íhe utilizaiion of l83"di6fcÍoröben2ene by the Alcaligenes sp. We have alsó investigated 
whether k, would be possibie t© apply the solvent when the bacterium is grown on 
solid agár média. To öals9 dibutylphtalate (20% V/Y) and agár (L6%) wesre added ?.© the 
mineral salts médium. The médium wgs sterilis&d m capped t ^ t e aaü ü3-
dlchlorobe î@a@ was !ej@€t@d through the eaps tö glvs differeat ikm ^e^ssáSfit'dosas. 
After the médium* had soiidified the resulting slants wme mmk&ű -;^ai ••:%• o^sskra 
and tubes wero again olosed ,by the @aps. Growti @ îrr@€t m !m^m mmmsMz 
dibutylphtafeü.. np to. ooaee&tfögioiis of 10 mM« wfe@r§§g a® grawsfe vm &§&£in?Qá ai.S 

i 
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mM 1,3-dichlorobenzene in tubes not supplemented with the solvent. It therefore seemsf 

that dibutylphtalaíe is equally well suitable in overcoming toxicity problems by 
substrates when growing bacteria on agár média. 

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

Van den Tweel et al (17) have isolated a mutant of the benzene-degrading Pseudomoii^ 
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 alsó 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 preseríce 
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 alsó 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 alsó 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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IEFB - Working Parties - Applied Physiology 
T . . . Microbial Physiology 4th Neeting - 1988 
I n t r o d u c t i o n Hajdúszoboszló) 
Secondary m'etabolism must be precisely coordinated with various 
other cellular functions in order to maintain or evén 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
ondary compounds whereas other secondary metabolites are required 
to sérve as signal molecules within the programs of cellular spéci-
alization* The necessary §tuning? occurs both in time and in space0 
It involves not only enzymic regulation and differential gene ex-
pression but alsó the integration of secondary oathways intő 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 : membráné surrounded orgarsbllea and their subcom- i 
partments, microcompartments such as aggregates of enzymes or nuc- , 
leic acids, surface structures -of mesnbranes 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 nxamples how'steps of vectorial transfer 
of metabolites and signais 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-
iar pool of aminő acids. 
1. C o m p ' a r t m e n t a t i o n of a m i n ő a c i d s in 

e u k a r y o t i c m i c r o o r g a n i s m s 
In yeast and fungi the cellular content of free aminő 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 instance3 in Neurospora /6/. Among 
these compartments, which sérve different metabolic purposes, 
characteristic concentration gradients of each aminő acid are 
established : in the first two pools usually a minimum concen
tration is maintained for the supply of protein synthesis and 
the various aminő acid converting enzymes localized thereinc 
Excess aminő acids are accumulated in the vacuolar/vesicular pool 
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where very high concentrations ( up to 100 mM ) can be maintained. 
These aminő acids sérve as a reservoir which compensates for changes 
of the external or biosynthetic supply of aminő 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 aminő acid 
concent?ation(sufficient for incorporation intő protein belövi the 
treshold levél which would induce a massiv net degradation) but al
só 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 fornnation of the polyamines 
spermine and spermidine /5,6/. 

2. D y n a m i c c o m p a r t m e n t a t i o n of the a l k a l o i d 
p r e c u r s o r L - p h e n y l a l a n i n e in P e n i c i l l i u m 
c y c l o p i u m 
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 aminő acid was studied in 
more detail. Isotopic dilution suggested that external phenylala-
nine is incorporated intő the alkaloids mainly via the vacuolar 
pool and to a minor extent directly via the cytosolic pool only. 
However, under all experimentál conditions external L-phenylalanine 
ccntributes that no more than 10 per cent to the totál 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 hiosynthesis. 

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

- Externally added L-phenylalanine can be hifhly accumulated-. 
in the mycelial cells (up to average concentrations near - lo M. 
based on the cellular water content). The uptake is energized H -
symport (at least via the generál*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 levél. 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 csn be routinously assayed after 
the selective breakdown of the cytoplsmic membráné 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 isolated 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 Cl"". These fin situ vacuoles1 which are much 
more 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 aminő acids independent of any treshold levél. 

Taken together3 these data indicate that the vacuolar pool 
of L-phenylalanine is maintained by a dynamic equilibrium of actiive, 
ATP dependent uptake and passive reflux intő the cytoplasm, i.e. 
a permanent, carrier mediated recycling across the vacuolar membráné. 
The question arises how this flexible system influences alkaloid 
biosynthesis. 
3. A s i g n a l m o l e c u l e l i n k s i n d u c e d t r a n s p o r t 

and a l k a l o i d b i o s y n t h e s i s 
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 /!/. 

It has been shown that most of the stable mRNA species which 
are characteristic for the later stages of development are förmed 
in the laté germination (early growth phase,i.e.within 1.5 d p.i.) 
/ll/. 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.loooD) 
isolated from the same fungus. Active preparations can be obtained 
not only from alkaloid producting. cultures but alsó 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 iŝ  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 of 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 L-leucíne : both aminő acids shcw a specific 
increase of their vacuolar accumulation measured on a protein ha
sis whereas transport of L-glutamic acid and L-arginine is enhanced 
only proportionally to the increase of the protein content (Table 1. 
The stimulation occurs most probably at the transcriptional levél 
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 i n d u c e r 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 in this signal chain. 
4. C o n t r o l of p r e c u r s o r e f f l u x 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 

s 
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Table 1 A 
Initial uptake rates of aminő acids intő germinating 
influence of P-factor treatment. 
Uptake of each traneportant (U- C, 5*10 M) was assayed afte 
25 hrs of submerged cultivation, P-factor extract was added at 
the time of inoculation. C, control; P, P-factor treated spore 

—10 Transportant Uptake rates /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- C/phenylalanine in germinating, 

1 ) • • 

N-starved• 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 

after germination 
after N-starvation 
control 
cycloheximide 50/Ug/ml 
5-fluorouracil 100 A ag/ml 

Uptake 
C 

9 

100 
12 
30 

rate » (%) 
P 

7 

100 
10 
77 

1) 
Nitrogen-starvation causes derepression of aminő acid 
transport aystems (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 preaccumulated l-/U-14C/phenylalanine from 
permeabilized cells (see text). The vacuolar concentration 
of the labelled aminő acid is near lo -2 M. 
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outside the tonoplast : with increasing concentrations of this 
aminő acid the inhibitory effect of highcConcentrationScOf Mg-ATP 
is overcome, whereas in the rangé 10- and 5 x 10" M Mg-ATP 
the efflux remains largely reduced* These data suggest that the 
latter, fcriticalf concentrations of cytosolic ATP directly in-
hibit the vacuolar carrier(s) responsible for the efflux intő the 
cytosol. Higher concentration o f MG-ATP ( 10 4 M) stimulated the 
vacuolar uptake of L-phenylalanine (see above) and give rise to an 
exchange with the preaccumulated (labelled) aminő acidB Thus,a drop 
of cytosolic ATP below 10"" M jallows unidirectional efflux; an in-
crease to above 5 x 10" M stimulates the exchange of cytosolic and 
vacuolar aminő 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 10" M, i.e. very close to the f critical frange, 
The cytosolic content of L-jp henylalanine can be estimated in the 
order of 1 mM. 

It is therefore temptmg 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 aminő acids during the expression of alkaloid bio
synthesis support this idea. 
5. I n a c t i v a t i o n of v a c u o l a r c a r r i e r ( s ) by 

d i s t i n c t a m i n ő a c i d s 
Transport of aminő acids intő whole cells as well as intő va-

cuoles of permeabilized cells'is inhibited by preaccumulated 
transportants in the cytosol or in the vacuole,respectively. This 
1trans-inhibitionf is immediately reversed when the aminő acid 
concentration at the trans-side of the carrier is reduced to con
trol values either by efflux or metabolization. Among the aminő 
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 aminő acids including L-methionine, L-cysteine and L-serine 
causes not only trans-inhibition, but alsó an irreversible decline 
of vacuolar uptake. No common metabolite was found to accumulate 
during incubation with one of these three aminő acids; simultaneous 
incubation yields similar effects. Hence the inactivation is caused 
most probably by the aminő 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 normál value for a short period (minutes). 
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 aminő 
acids. 
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Fig.3 Effects of intracellular aminő acids on the initial 
uptake rates of L-/U-14C/phenylalaninet 5«lo~ M. Nitrogén-
starved cells were preincubated with 5 mM L-phenylalanine 
(left panels) or 5 mM L-methionine (right panels) for 2 
hrs (-2HK)), then washed and resuspended in 1 % glucose 
solution in order to metabolize the accumulated aminő acids 
or to incorporate them intő protein. 
x — x , controll without preincubation; o — o , preincubated 
cells , cells after addition of 5o/ug/ml cycloheximide. 
Ali incubations were carried out in maleate buífer, 6o mM9 
pH 3.5. Similar curves are obtained with hyphae permeabilized 
by nystatintreatment (see text) immediately before assaying 
the uptake rate. 
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Phé ext 

Fig. 4 Schematic survey of vacuolar accumulation and efflux of 

L-phenylalanine as subject and object of regulatory effects 

(see text for explanation). 
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C o n c l u s i o n s and p ro s p e c t s 
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 experimentál way which might lead to a more detailed understand-
ing of vectorial principles in the regulation of precursor fluxes. 
Evén 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 transpoft 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 aminő acids 
deserves special interest. 
R e f e r e n c e s WERNER ROOS 

/l/ Roos,W.and Luckner,M.,The spatial organization of secondary 
metabolism in microbial and plánt cells. in: Cell metabolism: 
growth and environment. SUbramanian,T.A.V.Ed. CRC Press,Boca 
Raton,1986,/ 45. 

/2/ Cell Compartmentation and Metabolic Channeling. LJover,F . Lynen, 
K.Mothes Eds. G.Fischer Verlag ,3ena and Elsevier 5Amsterdam, 1980 . 

/3/ Horak,3. ,Transport of aminő acids in eukaryotic microorganisms. 
Biochim.8iophys.Acta 864,223,1986. 

/4/ Matile,P.,Bioehemistry and function of vacuoles. Ann . Rev . Plánt 
Physiology 29,193,1978. 

/5/ Davis,R,H.,Bowman,B.3.Weiss,R.L., Intracellular compartmenta
tion and transport of metabolites. J . Supramol.Struct. 9 ,473 , 
1978. 

/6/ Bowman,B.J.and Davis,R . ,Cellular distribution of ornithine 
in Neurospora : anabolic and catabolic steady states. 
J.Bacteriol. 130,274,1977. 

Hl Luckner,M., Alkaloid biosynthesis in Pencillium cyclopium -
does it reflect generál features of secondary metabolism ? 
J.Nat.Prod.42, 21,1980. 

/8/ Roos,W.and Luckner,M., Enzymic and compartmental regulation 
of alkaloid biosynthesis in Penicillium cyclopium.in: Over-
production of Microbial Metabolites. FEMS Symp.Nr.13, 
Krumphanzl,V.,Sikyta,B.,Vanek,Z.Eds. Academic Press, London, 
1982,111. 

/9/ Nover,L. ,Lerbs,W.,Müller,W.,Luckner,M., Channeling of exo-
geneous phenylalanine to the sites of storage and the sites 
of alkaloid and protein biosynthesis in Penicillium cyclopium. 
Biochim.Biophys.Acta 584,270,1979. 

http://Biochim.8iophys.Acta
http://Symp.Nr.13


123 
/10/ Roos ,W,,Kinetic properties? nutrient dependent regulation 

and energy coupling of aminő acid transport systems in Peni-
cillium cyclopium. Biochim.Biophys.Acta 1988?submitted for 
publication. 

/ll/ Luckner,M.,Lerbs?W.5Roos,W.3 The integration of cyclopenin-
cyclopenol biosynthesis intő the developmental program of 
Penicillium cyclopium. in; Reguéation of Secondary Metabolite 
Formation. Kleinkauf ,H.,v.Döhren,H. sDornauer?He ?Nesemann,G8 
Eds., VCH Weinheim, 1986. 133. 

FEBS 
FEBS Advanced Course 1989 

on 

BIOCHEMISTRY OF MEMBRÁNÉ 
TRANSPORT 

Budapest and Laké Balaton 

(Hungary) 

GENERAL INFORMATION 

The Lecture Course for approx. 80 participants 
will take place at the Laké Balaton, May 1—7, 
1989. 

The Practical Course will be organized in Buda
pest May 8—14 1989. For this part the number 
of participants is limited to 30. 
The course fees a re DM 1000 for the Lecture 
Course or DM 1800 for the full course. The fees 
include registration, accommodation, meals and 
local transportations. A l imited number of fetlow-
ships wil l be available for participants under the 
age of 31 years„ 

May 1—14f 1989 

Organized by the 

HUNGÁRIÁN BfOCHEMlCAL SOCIETY 

ORGANiZING COMM1TTEE 

Attila FONYÓ, 
György GÁRDOS, 
Erzsébet LIGETI, 
Balázs SARKAD! 

SC1ENT1FIC P R O G R A M I É 

Lectures will focus on moiecular, energetic and 
genetic aspects of membráné transport pro-
cesses. A broad spectrum of experimentál tech-
niques wil j be reviewed and demonstration of 
new products in scientific instrumentation is 
planned. 

Laboratory experiments wil l consist of transport 
measurements on intact cells, membráné vesicles 
ánd subcellular organelles by electrode, tracer 
and fluorescent techniques. Separation, immuno-
detection and reconstitution of membráné pro-
teins wi l l alsó be carried out. 

CORRESPONDENCETO: 

FESS ADVANCED COURSE Í9B9 

Professor Attila FONYÓ 
Department of Physiology 

Semmelweis University of Medicine 
H—1444, Budapest, 8, POB 259 

HUNGARY 

APPLICATIONS 

A curriculum vitae, an outl ine of the applicant's 
scientific background and current research inter
est, a list of publications and one letter of re-
commendation are required. Sufficient know-
ledge of English is presumed. Please indicate 
alsó if you want to be concerned for a fellow-
ship. 



125 

1EKR0LÓG HELYETT 

,EVEL Choh Hao Ls professzorról 

Levelet már nem írhatok Neki, nem hívhatom telefonon,ahogy 
azt ma5 néhány nappal Bethesda-ba érkezésem után feltétlenül meg
tenném. Elkelne pedig most is egy kis biztatás, egy sajátosan Li-
akcentussal ejtett ffDonft worry11. Nem volt beszélgetésünk, mely
nek során erre ne kerített volna sort. Nem tudni, szavajárása 
volt-e, vagy keleti ösztöneivel rá-ráérzett munkatársai belső nyug
talanságára ? S Ö vajon tényleg olyan szilárd lelkületű, elhatá-. 
rozásaiban és döntéseiben megingathatatlan személyiség volt-e,mint 
amilyennek tanítványai és munkatársai ismerték, s miként élni fog 
emlékezetünkben ? Magabiztossága, már-már abszurditásig rendíthe
tetlen önbizalma fogalom volt szakmai körökben. Akik csak felüle
tesen ismerték, s kivált azok, akik saját képességüket felbecsül
ve vetélytársat láttak benne, gyűlölték eltökéltségéért és elszánt
ságáért, mellyel mintegy kisajátította magának választott kutatási 
területét. De végül is senkisem vitatta, hogy Choh Hao Li csaknem 
fél évszázadon keresztül a hipofízis hormonkutatás legkiemelkedőbb 
egyénisége, a tudományág koronázatlan császára volt. Régi kínai 
dinasztiák alighanem utolsó sarja. Halálával a .peptid-hormon kuta
tás fényes korszaka zárult le, amelyet minden elfogultság nélkül 
Li - korszaknak nevezhetünk. 

Előttem C.H.Li amerikai tömörséggel szerkesztett C.V.-je : 
a címek, kitüntetések (melyek között talán az 1962-ben elnyert 
fLasker Award1 a legrangosabb,s melyek közül szinte csak a Nobel
díj hiányzik), az akadémiai pozíciók, díszdoktoságok puszta fel
sorolása üt oldalt tesz ki, publikáció-jegyzéke 1986 közepéig 
1095 közleményt számlál. Mitagadás, C.H.Li a publikálás megszál
lottja volt. Az információ tengerében keresem az életmű legiga
zabb gyöngyeit, hogy természetes fényükben csillantsam meg őket 
a magyar olvasó számára. 

totta 
labor 
lógok 
nyiva 
pálya 
nak f 
növek 
érdem 
legré 
ával 
lőtt 
tenem 
időt. 
ható 
ált s 
növek 

C. H 
el a ha 

atoriumá 
szinte 

1 az iga 
kezdő Li 
elismeré 
édeséért 
e. Telef 
gibb mun 
megjegyz 
is tudta 
, hogy u 
Chung-n 

előzmény 
é le te v 

édesért f 

. L 
rmi 
ban 
kiv 
zsá 
em 

se, 
fe 

ono 
kat 
i : 
k.11 
tán 
ak 
né 

égé 
ele 

i pál 
ncas 
. A f 
étel 
gnak 
lékén 
hogy 
lelős 
n kon 
ársáv 

,t a 
Lega 
ajárj 
felte 
lkül. 
ig dö 
lös s 

yáját a 
évek vé 
elfedez 
nélkül 
és Evan 
ek is, 
a patk 
faktor 

zult-ált 
al; lén 
növeked 
lább eg 
ak a do 
hetőleg 
Tényké 

ntően k 
zubszta 

nőve 
gén, 
ést a 
Li-ne 
s pro 
hogy 
ány h 
t ter 
am ez 
yegéb 
ési h 
y nap 
lógna 
igaz 

rdés 
émiku 
ncia 

kedési 
H. M.E 
sorra 

k tula 
fesszo 
pontos 
ipofíz 
mel, a 
ügybe 
en vév 
ormon 
ot kel 
k, s e 
a van 
viszon 
s szem 
keltet 

•horm 
vans 
megj 
jdoní 
r val 
ítsuk 
is el 
fizi 

n D. 
e egy 
létez 
lene 
rre m 
: nin 
t , h 
lelet 
te fe 

on fe 
profé 
elenő 
tják. 
amint 
a me 

ülső 
ológu 
Chun 

étért 
ésérő 
a kön 
ost n 
cs fe 
ogy a 
ű Li 
1 els 

Ifed 
sszo 
ame 
Tar 
tan 

gall 
lébe 
s H. 
g-ga 
, de 
1 má 
yvtá 
em s 
Ifed 
kém 

érdé 
ősor 

ezes 
r Be 
rika 
tozu 
ítvá 
apít 
nye 
M. 
1, C 
ném 
r Ev 
rban 
zánh 
ezés 
iábó 
klőd 
ban. 

e in 
rkel 
i ne 
nk a 
nya, 
ást. 
az á 
Evan 
. H. 
i ir 
ans 
elt 
átok 
kim 
1 gr 
ését 
Nev 

dí-
ey-i 
kro-
ny-
a 
An-
llat 
s 
Li 

óni-
e-
öl-
utat-
adu-
a 

éhez 



126 
fűződik az első, kémiailag homogén növekedési hormon-preparátum 
előállítása (1944), a hormon aminosav-sorrendjének felderítése 
(1969-1971) és - maradjunk továbbra is hűek a tényekhez - a 191 
tagú fehérjemolekula annak idején sok vitát kavart kémiai szinté
zise is (1970). A Merrifield-módszer akkori teljesítőképességét 
meghaladó vállalkozás elhamarkodott kísérletnek bizonyult, és szá
mottevően rontotta C. H. Li szakmai presztízsét. Li sohsem sis-
merte be a melléfogást (melyért valószínűleg a Nobel-díjjal fize
tett), s megtorpanás nélkül, a hetvenes évek elejétől 1987 novem
berében bekövetkezett haláláig folytatta növekedési hormon kuta
tásait. Ezek, új faji homológok izolálásán, 40-50 tagszámú frag-
mensek kémiai szintézisén, a molekula limitált proteolízisén, a 
szintetikus és természetes fragmensek nem kovalens és enzimatikus 
úton végzett kovalens rekombinálásán keresztül, a szerkezet és 
hatás közti kapcsolat mindmáig legpontosabb megismeréséhez vezettek. 
Li fanatizmusára és munkatempójára jellemző, hogy ez a megközelí
tés a nyolcvanas évek derekáig versenyképes maradt az időközben 
felzárkózó, s C. H. Li halála után már valószínűleg egyeduralko
dó DNS-rekombinációs technika teljesítőképességével. 

C.H. Li munkássága nem szorítkozott a növekedési hormonra. 
Munkacsoportjával elsőként vagy az elsők között izolálta az adeno-
hipofízis egyéb peptidhormonjait, az alfa- és béta-melanotropint, 
az adrenokortikotrop hormont, prolaktint, luteinizáló és folliku-
lus stimuláló hormont, a béta-lipotropint és béta-endorfint, s e-
zek szerkezetét rendre felderítette. A melanotropinok, az adreno
kortikotrop hormon, a béta-endorfin és a 91 aminosavból álló béta-
lipotropin kémiai szintézisére D.Yamashiro-val közösen kidolgozott 
eljárásai a szilárd hordozón történő peptidszintézis sikeres al
kalmazásának iskolapéldái. Pályafutásának kései, ki tudja hányadik 
aranykorához érve, 1976 - 87 között, a béta-endorfin biológiai ha
tásai és szerkezete közti kapcsolat felderítésével tette fel a ko
ronát életművére. 
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Ha élne, a Japánban ezen a nyáron megrendezésre kerülő En
dokrinológiai Világkongresszus tiszteletbeli elnökeként ünnepel
hetné 75.születésnapját. Ha nem ragadta volna el a halál, az Eöt
vös Lóránd Tudományegyetem ugyancsak ezen a nyáron avatná díszdok
torává. Ha élne, tervezett San Francisco-i látogatásom alkalmával 
mint korábban annyiszor - Öt keresném fel először. S mint mindig, 
kedélyesen elbeszélgetnénk tudományról, közös ismerősök sorsának 
alakulásáról, családról. Majd megállapodnánk, hogy mikor megyünk 
ki kedvenc halvendéglőjébe, a Berkeley-i Spengerfs-be. Ö valószí
nűleg "halibut steaktf-et ennék, én ffabaloneff-t. Vacsora után, cin-
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kos mosollyal kihúzna két hatalmas kubai szivart a belső zsebéből, 
s az egyiket átnyújtaná nekem, „Bizalmasan" elmesélné - istentud
ja hányadszor - ,hogy a szivarok a Berkeley-i Egyetem tanári kara 
számára még évtizedekkel ezelőtt fenntartott készletből származ
nak. Aztán elővenné a monogramját viselő arany szivarvágó-kést 
(a növekedési hormonnal kezelt egyik törpenövésű gyermek szülei
nek ajándéka), s szertartásosan lecsippentené a szivarok végét.Rá
pöfékelnénk, s a termet elárasztaná a vastag szivarfüst. Itt, A-
merikában, ahol hovatovább már a saját autójában sem gyújthat ci
garettára az ember. 

Li professzor, akivel 1972-73 és 1980-81 között egy-egy 
évet dolgozhattam együtt, egyike volt a legellentmondásosabb és 
szeretetre legméltóbb embereknek, akikkel valaha is összehozott 
a sors. Számomra mester, a következetesség mintaképe, a megteste
sült hiúság, megközelíthetetlen, hatalmas ego, gyengéd atyai jó-
barát, vagy ahogyan tanítványai körében gyakorta nevezte magát, 
„Godfather" volt egyszemélyben. 

Emlékével együtt a vele töltött és elröppent fiatal éve
im önfeledt derűjét is gyászolom. 
Bethesda, 1988, májusa 

GRÁF LÁSZLÓ 

BÍRÓ ENDRE (1919-1988) 
Egyesületünk vezetősége megdöbbenéssel értesült Dr.Bíró 
egyetemi tanár, az Eötvös Lóránd Tudományegyetem Biokémi 
tézete volt igazgatójának haláláról. 

Dr.Bíró Endre, a biológiai tudomány doktora, a Ma 
kémiai Egyesület elnökségének, majd tanácsadó testületéne 
ven át volt tevékeny tagja. Mint tanszékvezető egyetemi t 
pasztalataival segítette az egyesületi szakmai munkát és 
mányos továbbképzést. Tanítványai közül is többen részt v 
Egyesületünk szakmai-társadalmi tevékenységében. 

Dr.Bíró Endre nemzetközileg elismert, maradandó é 
eredményeket ért el az izomkutatás területén, amelynek mű 
Szent-Györgyi Albert pesti intézetében 1945-ben kezdte me 

Sokan közülünk npmcsak a kiváló tanárt és kutatót 
tették el Vele,hanem egy rokonszenves kollégájukat és bar 

A Magyar Biokémiai Egyesület elnöksége részvétét 
is kifejezi az egyesület tagsága nevében a család tagjain 
punk egyik következő számában méltatjuk elhunyt kollégánk 
ságát és érdemeit. 
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EGYESÜLETI ÉLET 
A 25.VÁNDORGYŰLÉS - Főpróba tanulságokkal 

Egyesületünk jubileuminak is tekinthető vándorgyűlésének 
már az előkészítése is a Budapesten két év múlva megrendezendő 20. 
FEBS-találkozó jegyében történt. Igaz ugyan, hogy a hazai biokémi
kusok már nem kezdők európai területi kongresszus szervezésében és 
lebonyolításában - 1974-ben Egyesületünk egyik jogelődje, a Magyar 
Biokémiai Társaság rendezte meg a FEBS számára a 9.európai találko
zót - azóta azonban sok Víz lefolyt a Dunán. S ha valahol, a tudo
mányban nem lehet a múltból élni. Ezért határozott úgy az országos 
találkozó tudományos programbizottsága, hogy igyekszik felmérni tu
dományágunk hazai helyzetét, eredményeit olyan tudományos program 
összeállításával, amely alapul, kiinduló pontul szolgálhat majd az 
európai találkozó közeljövőben megkezdődő előkészítő munkálataihoz. 
Ha nem is minden kerülhet már most napirendre, két év alatt még bő
ven kínálkozik lehetőség a közben születendő újabb hazai eredmények 
figyelembe vételére. 

A tudományos program-bizottságoknak általában két fő fel
adatuk van : jó programot tervezni és ehhez jó előadókat megnyer
ni (1); a jól megtervezett és megszervezett programot - együttmű
ködésben a végrehajtó bizottsággal - optimálisan megvalósítani(2).A 
nagyvonalúan elhanyagolt végrehajtás a legjobb program sikerét is 
veszélyezteti. A tudományos programbizottságoknak mindig és minde
nütt magas tudományos színvonal elérésére kell törekedniük s ez 
egyértelműen széles látókört, sokoldalúságot és elfogulatlanságot 
kíván a biokémia rendkívül sokrétű tematikai arzenáljában. 

A biokémiai kutatások hazai spektruma igazán széles, még
sem mérhető ezzel az európai. így mindenképpen kedvező jel, hogy 
az induláskor kissé szűknek látszó tematika a prágai világkongresz-
szusra elvitt FEBS f90 Budapest első körlevélben már ésszerűen ki
bővült. Persze a kevés is lehet sok, hiszen a prágai világtalálko
zó körleveleiben mindössze 13 fő területet jelöltek meg - s ebből 
56 (!) szimpóziumot és 51 (!) kollokviumot - egyenként átlagosan 
5 előadással - szerveztek különböző alcímeken. A közlés lehetősé
gét mindenkinek meg kell adni - bármely területen, ha eleget tesz 
a tudományos programbizottság által - a magas tudományos színvo
nal elérése céljából - meghatározott követelményeknek. Ez a nagy
számú plakátelőadásra éppen úgy áll,mint a hagyományosakra. 

Nagyoh tanulságos volt -abszolút negatív értelemben -
ennek a vándorgyűlésnek a poszter-szekciója : így nem szabad pla
kát-szekciót rendezni ! Az agyonzsufoltság az egyébként kifogás
talan szakmai anyagnak lebecsülése és megengedhetetlen szervezési 
hiba. 

A 25.vándorgyűlés gazdag szakmai anyaga ( 80 szimpoziumi 
előadás és 85 poszter ) jó kiinduló pont ahhoz, hogy a 20.FEBS kon
gresszusnak a hazai alapjai megfelelőek lévén - a siker reményében 
munkálkodhatunk a második budapes*4 találkozó előkészítésén, (yl) 
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Cellular Pathology and Pharmacology 
International Conference 
organized by the Hungárián Biochemical Society 

18-20 July 1988 Budapest, Hungary 

Egyesületünk Pathobiokémiai és Gyógyszerbiokémiai Szakosztálya a 
MTESZ székházban rendezte meg háromnapos konferenciáját. 10 or
szágból 70 résztvevő érkezett, a hazaiak felét tették ki a regisz
trált tagságnak. 

A konferencia 55 előadása a sejtkárosodás mechanizmusa és j 

gyógyszeres módosításának a témaköréhez kapcsolódott. A program 
öösszeállításában tevékenyen működtek közre a négy szimpózium ű-
léselnökei : nekik köszönhető, hogy nemzetközi szaktekintélyek szá
moltak be a sejtkárosodás és sejtpusztulás molekuláris szintű vizs
gálatára vonatkozó legújabb kutatási eredményeikről. 

A konferencián a következő kérdéseket vitattuk meg : 
a) Egy vagy többféle molekuláris mechanizmus játszik-e sze

repet a sejtkárosodásban ? 
b) Milyen módon pusztul el a sejt, miért válik a sejtkáro

sodás irreverzibilissé ? 
c) Hogyan alakul át az akut károsodás krónikus formává ? 
d) Van-e lehetőség a sejtpusztulás kivédésére, cytopro-

tekcióra ? 
Bár a résztvevők különböző biológiai rendszerek tanulmányozása 
során szerzett tapasztalataikról számoltak be, a fenti kérdések 
megválaszolására való törekvés, valamint hasonló módszerek al
kalmazása igen jó légkört teremtett egymás munkájának megértése, 
méltánylása és megvitatása számára. 

A megnyitó előadást C.SEKERIS tartotta :„Molecular mecha-
nism of steroid action" címmel. A téma aktualitását az adta meg, 
hogy SEKERIS összehasonlította a májban anyagcsere-szabályozást, 
a thymusban pedig sejtkárosodást kiváltó glükokortikoid hatások 
molekuláris eseményeit. Ehhez a témakörhöz kapcsolódott a konfe
renciának a sejthalállal foglalkozó szimpóziumán tárgyalt apopto
sis, amely többek között glükokortikoidok hatására jön létre a 
thymusban. Az apoptosis, a programozott sejthalál részletes tár
gyalása fontos eseménye volt a konferenciának,mert elsőként szá
moltak be egy új biokémiai jellemzőjéről és ismertették ennek je
lentőségét a daganatok kialakulásában és progressziójában. FÉSŰS 
és BURSCH szervezésének köszönhetően olyan kiváló szakemberek is
mertették a necrosis és az apoptosis eltérő biokémiai folyamatait 
mint DUVALL (Edinburgh), C0LUMBAN0 (Cagliari) AFANSIEV (Puschino). 
Az irreverzibilis sejtkárosodás autophag degradációs mechanizmu
sáról szól RÉZ és SASS (Budapest) előadása. MICHEL (Valbonne,Francé] 
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a keratinociták terminális differenciációjakor, FÉSŰS a máj hyper-
plasia involűciójakor, továbbá glükokortikoiddal lezelt thymusban 
és U-79 fibroblastokban. mutatta ki a transzglutamináz aktivitást 
mint az apoptosis markerét. 
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A sej 
val foglalk 
hullámú sug 
a fehériesz 
KECSKEMÉTI, 

ntercelluláris kapcsolatok pathológiá 
órában PETERSON (Nova Scotia,Canada 
k, hogy a máj Kupfer-sejtjeiből félsz 
ózis faktor, interleukin l,stb.) hatá 
VOSS (Bochum) a tüdő makrofágjaiból 
oliferációt és kollagén-szintézist se 
be. KOVALSZKY és POGÁNY (Budapest) 
iségének emelkedését, összetételének 
fokozódását mutatták ki a sejtközti á 
essziója során, 
tkárosodás etiologiájával 
ozó beszámolók elsősorban 
árzás károsító hatásával, 
intézis sejtvédő hatását tárgyaitok ( 
TÍMÁR, PERLAKI ). Több előadásban is 

es gyogysze 
a xenobioti 
valamint a 

jávai foglalkozó 
és GHEZZI (Milano) 
abaduló anyagok 
sara a májsejtek 
kiáramló anyagok 
rkentő hatásai-
a glükózaminogli-
megváltozását és 
llományban daga-
res befolyásolása-
kumok és a mikro-
prosztanoidok és 
SZIRÁKI3MAN'GEL5 
rám utattak arra. 
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hogy a sejtpusztulás aktív folyamat, amelyben bizonyos fehérjéknek 
(pl.non-hiszton magfehérjék) kitüntetett szerep jut, ezek szinté
zisének gátlásával ugyanis a sejthalál kivédhető (PERLAKI,UMANSKY). 

Kétségtelen, hogy egy nemzetközi konferencia sikere abban 
mérhető le, mennyiben maradnak meg a kapcsolatok, milyen együtt
működések kialakítására adott lehetőséget és fórumot adott-e új be
jelentésekre. Ezért a siker megítélését jobb ai jövőre hagyni. Azt 
azonban mértéktartó értékeléssel megengedhetjük magunknak, hogy ki
fejezésre juttassuk a ráfordított energia és költség megtérülése 
feletti elégedettségünket és köszönetünket fejezzük ki mindazoknak, 
akik ezt elősegítették. 

JENEY ANDRÁS 

FEBS COURSES PROGRAMME 1989 (Version 20/06/88) 
89-07 
Frontiers in Molecular Genetics 
L*60 
Harare (Zimbabwe), January 5-10,1989 
Prof* G.Bernardit Laboratoire de Genétique Moleculaire, Institut Jaques Monod, Tour 43, 2 Place Jussieu, F-75005 Paris, Francé. 
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 für Molekularbiologie der 
Österreichischen Akademie der Wissenschaften, BillrothstraSe 11, 
A-5020 Salzburg, Austria. 
89-04 
Protein Data Bases based o,n the Analysis of Two-dimensional Gels 1 P:20 

^ Aarhus, May 7-10,1989 
Prof. J. E.Celis, Department of Medical Biochemistry, Ole Worrns 
Allé, Building 171, DK-Aarhus C, Denmark. 

FEBS 

folytatása a 141.,142,143 és 144 oldalon 
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A new ethical ou\ Setentíffe aad Cuicural 
A sek€ii@s ie brsille is pnElk 
m English Ffendis SpwisSi and 

.->:Í"3«;*- • „ . . 

í̂ y Federíco Mayor Xaragoza 
Director-General of unesco 

/ á^\ C I E N C E without conscience 
^ ^ | spells the ruin of íhe sóul". Much 
%J water has flowed under the 

bridges of history and science since Francois 
Rabelais wrote those premonitory words in 
the early sixteenth centüry. The author of 
Pantagmel can scarcely have imagined the 
extremes to which the morál contradiction 
that he so shrewdly pinpointed has been 
taken in our own century. In Rabelais' timc, 
the dawn had hardly broken on what was to 
become in the ensuing centuries the dazzling 
son of modern experimentál 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 resu'lt of 
so exhilarating an enterprise. 

The result is plain for us *v y,-.%,. Ne'.'er 
before, until now, has the tensiw> bciveen 
science and the humán conscu nce, biitwecn 
technology and ethics, reached a poírnt whcre 
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. It aSl 
depends on the use to which scientific know-
ledge is put and on whether it is appíied 
correctly or incorrectly. For instance, so-
called "industriai civílization", which has in 
so many respects been beneficial to man
kind, can, when economic criteria alone pre-
vaii, adversely affect that precious entity 
knbwn as the environment, which peopíe 
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 outíook 
on the future of present-day science. We 
have to bear in mind the negatíve aspects, the 
dark underside of science which appears 
when its applications are at variance with 
profound and far-reaching cultural re-
quirements, when basic humán needs in 
keeping with the principles of equity are 
disregarded, or when science is not regulated 

as it shouíd 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-
ti ve increase in wisdom; and he called for a 

. "new morál outlook*. 

Without such a new morál outlook, the 
wholesale slaughter that threatens us could 
become incvitable. Whence the need for a 
scientific revolution which can take place 
when knowledge acts as a counterweight to 
power ínstead 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 wil! produce the 
wherewithal, in the form of nutritio.n, 
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 frorn 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 sóul", which would now be 
tantamount to the annihilation of humanity. 
We all bear that responsibility, since we are 
all in the same boát. 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 

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 determíne how scientists 
can exert their influence to change the direc
tion in which powerful interests stcer 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 mísuse which fai Is to measure 
its social, economic and cultural conse-
quences—in other words, its humán impact. 
Indeed, it is their responsibility to highlight 
those dangers. 

Ever since it was founded, Unesco has 
endeavoured to be a sounding-board for 
screne and rigorous thinking by the world 
scientific and intellectual community and an 
instrument of peacc and development. It is 
thcrcforc bound to gsve a warm wekome to 
any venture that will contribute to a better 
knowledge of the benefits and risks, the 
positive aspects as well as the dangers, to 
which mankind as a whole is likcly 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 Confcrcncc of Nobel 
Prize winners held at the Elysée Palace in 
Paris from 18 to 21 January 1988, at the 
invitation of Mr. Francois Mitterrand, Presi-
dent of the French Republic, and Mr. Elie 
Wiesel, the writcr, who was awardcd the 
Nobel Peace Prize in 1986. Scvcnty-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-
fribution to Unesco's task of paving the way 
for that new ethical outlook without which 
peace and genuine humán progress are not 
possible, and never will be. • 



In search Gtpeace, 
prosperity 

andjustice 
When a group of thinkers and leading f igures in 
cultural life meet to discuss questions relating to the 
future of humanity, the event is likely to be 
noteworthy and its results interesting. If most of 
them happen to be distinguished members of the 
world scientific communitys the discussions should 
be particularly fruitful, since the destiny of 
mankínd is largely determined by modern science 
and its offspring, technology. Such a gathering was 
held earlier this year in Paris* when a Conference of 
Nobel laureates met at the Elysée Palace between 18 
and 21 January, on the invitation of Mr. Francois 
Mitterrands President of the French Republic^ the 
American writer Mr. Elie Wiesel (Nobel Peace 
Prizc, 1986) and the Elie Wiesel Foundation for 
• Humanity** The title of the Conference was 
"Facing the 21st century: threats and promises". 

With the kind permission of the hosts, the 

Sixieen concíusions 

uSome ofthesubjecuyou wiUbe conndering 
are for u$ in South Africa notjmt ofacademic 
interest They refer to i$$ue§ tbat witbout 
exaggeration can be regardedm ome§ oftife and 
death for to live as $omeone wbose basic 
humán rights are viokted'witbout 

i compmnction i§ often afate worse tban deatb.n 

iDesmondTutu 
Nobel Feacc Priie, 1984 

I (Extract írom a messagc sent to the Conference) 

uTechnohgy has mereased economic and 
politicalinterdependence througbout the 
world, with the resuit tbat the $ecmrity ofone 
nation increasmgly depends on thi security of 
others. Therefore the security ofany one nation 
need$ to be tbought ofin terms ofcommon 

| security. * 

Maurice H* F. Wilkíes 
Nobel Prizc for Physíology ©r Medicine, 1962 

"The United Nationshave beenpromoting the 
joint concepts ofDharmamentand 
Development. There are $eriomfinancial 
constraints on the implementation of 
development programmes that are designated 
tű impmve thepace ofeconomic development 
Disarmament, bowever, on ap!amsibtescales 
niutually cxccutcds couldcreateasignificant 

j development fund tbat would not impose new 
financial bmrdens on potential donon*¥ 

Lawrcncc R. KJelm 
I Nobel Prizc for Economic Science* 1980 

The Nobel Laureate Conference reached 
the following sixteen concíusions: 

!. Ali forms of life must be considered as 
mankind's essential heritage. Destroying the 
ecological balance is therefore a erime 
against the future. 
2. The humán 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 alsó 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 otherss and refus-
ing ultimate truths must be unendingly 
reiterated. 
4. The most importárut 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. 

7. Education must become the absolute pri-
ority in all budgets and must help enhance 
all aspects of humán creativity. 
8. Science and technology must be made 
avaiiable to deveíoping 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 média are 
an essential means of education for the fu
ture, education must contribute to the de
velopment of critical attitudes towards what 
the média broadeast. 
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 intő the prevention and treat-
ment of AIDS must be pooled and encour-
aged, rather than siowed 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 

hopes in the field of medical science and 
helped determine the genetic dimension of 
somé 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 ürge that an internationaí 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 humán 
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 erises are perceived as requiring urgent 
action, on-site visíts 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 
humán rights are threatened. 
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HÍREK 

Straub F.Brúnó 
akadémikus, 
az Elnöki Tanács elnöke 
Országház 
1055 Budapest, Kossuth tér 1-3 Budapest,1988.július 1 

Tisztelt Straub Professzor Ur ! 

A Magyar Biokémiai Egyesület 1988.június 3o.-i Közgyűlé
se megbízta az Egyesület elnökét és főtitkárát, hogy őszinte szív* 
vei gratuláljunk Ünnek a Magyar Népköztársaság Elnöki Tanácsa el
nökévé történt megválasztásához. 

Kívánunk Önnek erőt és bölcsességet hazánk legmagasabb 
közjogi méltósága tisztében. 

Külön örömünkre szolgál, hogy e magas posztra biokémikus 
és tudós került, aki a MTESZ Magyar Biokémiai Egyesületének és 
Tudományos Tanácsadó Testületének tagja. 

Kérjük, hogy továbbra is segítse a hazai tudományos kuta-
tás fejlődését és nemzetközi kapcsolatainak építését. 

A Magyar Biokémiai Egyesület minden tagja kíván Önnek 
sikeres munkát és jó egészséget. 

Őszinte tisztelettel : 

Dénes Géza akadémikus, 
elnök 

Dr.Hidvégi Egon 
főtitkár 
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„ALL hURMS OF LIFE MUST BE CONSIDERED AS MANKIND'S 
ESSENTIAL HERITAGE. DESTROYING THE ECOLOGICAL BALANCE 
IS THEREFORE A CRIME AGAINST THE fUTURE" 
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A pusztulásra ítélt helységek évszázadok óta a kultúra 
és a történelmi hagyományok, az emberi alkotás hordozói, a társa
dalmi és gazdasági fejlődés pilléreié Ezek felszámolását a civi
lizáció elleni cselekedetnek tartjuk. A magyar alkotó értelmiség 
tapasztalata és meggyőződése az, hogy a szocialista társadalomnak 
a lényegéhez tartozik az építés és idegen tőle az értelmetlen pusz
tításé Ezért érzünk felelősséget a történelmi fejlődés gyökereit 
tagadó román politikai- törekvések meggátolásáért, a civilizált és 
korszerű, békében élő Európa életképes jövőjének kialakításáért. 

A MTESZ Országos Elnöksége tiltakozó állásfoglalását 
eljuttatja a Szocialista* Országok Mérnökszervezetinek Szövetségé
hez, a Tudományos Munkások Világszövetségéhez és a Mérnökszerve
zetek Világszövetségéhez. 
Budapest, 1988, június 20 

f?THE HUMÁN SPECIES IS ONE,AND EACH INDIVIDUAL 
WHO BELONGS T0 THIS SPECIES HAS EQUAL RIGH^S 
T0 FREEDOM, EQUALITY, AND BR0THERH00D.lf 

MTESZ 
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Napjaink lapjainkban - GLASZNOSZ 
'88 

yiű^ffykmáwj 
A Magyar Tudományos Akadémia Értesítőié 
XCV.kötet - Új folyam XXXIII,kötet 2.sz. 

MATEMATIKA A MÉRNÖKKÉPZÉSBEN 

mészetesen nem egységes 
szerűsítve a dolgokat , 
meg* Először azokét, ak 
szeretetből iratkoztak 
ra. Másodszor azokét, a 
az időt múlatni és vala 
(addig sem kell dolgozn 
tehetségesek vagy kevés 
lentősége van, mivel ne 
nek. Az első csoport ér 
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FARKAS Miklós, a matematikai tudomány doktor.; 
e g y . t a n á r t a n u l m á n y á b ó l . 

GONDOLATOK A TUDOMÁNYOS KUTATÓK 
KÜLFÖLDI „MUNKAVÁLLALÁSÁRÓL" Magyar Tudomány 88/5 

„A" tudománynak nincs, i tudósnak kell 
Ingyen hazája. 

(LOHIX Pasteur) 

«* .„minden erővel arra kell törekednünk, hogy a magyar kutatók leg
többje bosszú idejű külföldi munkássága után vagy közben hazánkban 
is tevékenykedjék. Mindenképpen jó lenne az elszakadást megakadá
lyozni vagy legalábbis minimálisra szorítani. Ehhez azonban i t t 
hon b i z o n y o s f e l t é t e l e k s z ü k s é g e l t e t n e k . Az 
egyik ezek közül, ami minden valamirevaló kutató számára a legfon
tosabb : az effektív, jó munkafeltételek biztosítása.ff 
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ti A munkafeltételeken túlmenően kell beszélni az erkölcsi és az 

anyagi megbecsülésről is. Az értelmiség és ezen belül a tudományos 
kutatók meg nem b e c s ü l é s e ,fonák helyzete ma már közis
mert téma, mégsem tudok sző nélkül elmenni amellett, hogy a tanult
ság, a hozzáértés, a tudás anyagi honorálása mélyen alatta marad 
a képzetlenek vagy az ügyeskedők jövedelmének. Amíg ezen a helyze
ten nem változtatunk, milyen alapon várhatjuk el, hogy külföldön 
sokkal jobb feltételek között dolgozó kutatóink repesve várják azt, 
hogy hazajöhessenek. A tehetségek megtartásáért áldozatokat kell 
hozni még akkor is, ha ez a társadalom más rétegeinek a rovására 
történik, - amit nem szeretnék, nem kívánok, de ha nincs más út, 
ha elkerülhetetlen, akkor még ezen az áron is.ff 

Ha megkérdeznék tőlem, mit kívánnék magunknak - nemcsak a közel
jövőre, hanem hosszú távra, kívánságaim a következők lennének : 

a tudományos kutatás hatékonyabb, nagyvonalúbb támogatása; 
a hazai tudományellenes hangulat megszüntetése a vezető 
politikai és állami körökben, de az egyszerű adófizetők 
között is; 
a tudomány és a tudományos közélet autonomitásának teljes 
körű biztosítása; 
megszüntetése annak a felháborító gyakorlatnak, hogy hozzá 
nem értő kívülálló emberek avatkozzanak bele a tudomány 
szervezésének kérdéseibe; 
a ma uralkodó fiskális, szűk látókörű szemlélet felszámolása; 
az értelmiség anyagi helyzetének a közeljövőben való rende-

KISS Dezső,az MTA r . t a g j a , 
KFKI főigazgatóhelyettesének c i kkébő l k i r a g a d o t t r é s z l e t e k . 

zese. 
az MTA 

A HIVATALBÓL OKOSABBAK LISTÁJÁN -
(Részlet Szekeres József írásából) (1988 április 15) 
Fölkereste egyszer zeneakadémiai dolgozószobá

jában Kodály Zoltánt egy fiatalember. 
- Engedje meg mester, hogy bemutatkozzam. Én va

gyok az akadémia új párttitkára. 
- Az elődjével mi lett ? 
- Leváltották. Visszament az eredeti szakmájába. 
- Mi volt neki az eredeti szakmája ? 
- Vasesztergályos. 
- És magának mi az eredeti szakmája ? 
- Én hivatásos pártmunkás vagyok. 
- És maga hova fog visszamenni ? 

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

£ M j 

EGY NEMZET SZEGÉNYSÉGE (részletek) 

1988.május 13. 
Az ország szellemi színvonala, civilizáltságának 
foka, gazdasági teljesítőképessége egyaránt 

zuhan, ijesztően megnövekedett a szellemében, erkölcsében, munká
jában igénytelen primitív tömeg, lefelé nivellálódik az értelmi
ség, kisebbségbe szorulnak a m i n ő s é g elkötelezettjei. 

...a szellemi munka ma is megkülönböztetetten alacsony jöve
delemmel büntetendő szükséges rossz, s az értelmiség eleve gyanús. 
Mert az iskolán, a tudományon, a művészeten, a közművelődésen kez
dődött - s az egészségügyön végződött - minden takarékossági kam
pány évtizedek óta, miközben számlálatlan tíz- és százmilliárdok 
csordogálnak el a még csak töredékesen felderített csatornákon. 
Mert a szellemi értékek devalválásával párhuzamosan mértéktelenül 
felértékelődtek az anyagi javak, s megszerzésükhöz ma sincs feltét
lenül teljesítményre szükség. Mert egy karrierhez nem az átlagot 
meghaladó szaktudás, tehetség, intelligencia, műveltségből fakadó 
széles látókör - s a csak mindezekből születhető magas szintű tel
jesítmény - szükségeltetik, hanem a politikai, munkahelyi, helyi 
lojalitás : noha hosszú évek óta tudjuk azt is, hogy a s z u b 
j e k t í v elkötelezettség - vagy a látszata - o b j e k t í v e n po
litikailag károsan funkcionál, ha nem párosul az elébb felsorol
takkal 

Ám miért is párosulna ? Hiszen éppen a tehetség az,amely* 
ről legfeljebb szó esik,de létezése egyáltalában nem kívánatos : 
a középszerű főnökök nem kedvelik a tehetséges beosztottakat, a te
hetségtelen hivatalnokok a zseniális feltalálókat és művészeket, 
a dilettáns politikusok a profi szakembereket. Hiszen az az intéz
ményrendszer is minőség- és tehetségellenes, az kontraszelektál a 
legnagyobb hatásfokkal, s vezet bennünket kifelé Európából évről 
évre, évtizedről évtizedre, amely a szellemi és erkölcsi értékek 
átörökítésére, a fiatal évjáratok tehetségeinek fejlesztésére hi
vatott. 

Egy ország oktatási rendszerének e g y e d ü l az o r 
s z á g s z e l l e m i - c i v i l i z á c i ó s s z í n v o n a l - a l a k u 
l á s a lehet a mércéje : minden más csak szó, szemfényvesztés, 
ügyesen sorjáztatott statisztikai adat. Ha semmi mást nem tudnánk 
oktatásügyünk struktúrájáról, működéséről, akkor is megállapít
hatnánk : ez a struktúra olyan mértékben bizonyította már be önnön 
alkalmatlan voltát,hogy voltaképpen beszélni is fölösleges róla. 
Csak éppen : létezik. Nyilvánvaló, hogy ebben a struktúrában a 
tehetség nem lehet érték - máskülönben nem kontraszelektálná azt 
- és két emberfajta nem lehet fontos : a gyerek meg a tanítója. 
És nyilvánvaló : azért kontraszelektálhat ilyen eredményesen,mert 
a lojalitás a legfőbb érték benne, nem csupán a politikai lojali
tás, hanem az e g y s z e r ű , m i n d e n n a p i s z o l g a l e l k ű 
s é g . (Kiemelés tőlem,fel.szerk.) Nyilvánvaló, hogy - néhány szeren
csés, ám a szabályt erősítő kivételtől eltekintve - ez a döntő 
szempont az igazgatók kiválasztásánál is, így hát nem csupán a 
struktúra egészében irányítják dilettánsok a profikat, hanem az 
iskolák többségében is. 

... immár a huszonnegyedik óra harmadik harmadában járunk. 
Nincs több lehetőségünk. Vagy a legfontosabb mércévé válik azon
nal életünk minden területén a magas szintű szakértelem, az in-
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telligencia, a tehetség,a műveltségből fakadó széles látókör,vagy 
... vagy nyugodjunk bele, hogy mi sem leszünk többé. Azok nem le
szünk, akiknek tudjuk magunkat : ezeréves európaiságunkra és nap
keleti színeinkre-tüzeinkre egyaránt büszke, nyelvünket, kultúrán
kat, humorunkat történelmünk halálkanyarain is átmentő magyarok. 

M*IM3U 
1988.június 10 
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L a p z á r t a k o r é r k e z e t t : 

D D D D D D D 

Commercial biotechnology 
in Hungary: beyond small 

pOt910@S 
Mark D, Dibner and G. Steven Burril l 

Despíte a number of unfavoerable conditíons, Hungary is striving te 
develop its biotechnology industry. This article examines the 
cultural, infrastructural, scientific and economic factors that may 
ínfluence this development. Recent changes in Hungary9s poiitical 
leadership may accelerate the de¥elopment 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: a history 
of quality maiiufacturing of bulk 
pharmaceuticals, and strong agri-
cultural, scientific and technical 
bases. Worldwide trade in the prod-
ucts of biotechnology could provide 
support to a weak economy. 

*Round Tahle 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, llcscarch Triangla Park, NC 
27709, USA. G. Steven Burrill is Chair-
mun, National High Tochnology Group, 
Arthur Young, One Sansome Street, San 
Francisco. CA íhllíN, USA. 

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

The country 
Although Hungary's eleven mil

lión 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 
dcspite considcrablc agricultural 
trade and industry within the Com-
ÍJCÜJI miliüiiH. Today, lliu CNP por 

(O 19RR, FInnvinr Puhlinntinnu. Cnmbndgo 0167 - 9430/nf l /$0?00 

TIBTECH - Auqus t ,1988 Volum<? fi,Nn.R p p . l f l í l - l R A . 

A l i g k é t hónappa l később (május 20 -26 ) k e r ü l t so r 
Budapesten a MTESZ és az AAAS (American Association fo r 
t h e Advancement of Science) támogatásával a következő szemi
náriumra : RECENT DEVELOPMENTS IN BIOTECHNOLOGY APPLIED TO 
AGRICULTURE AND FOOD INDUSTRY: (Fe l .szerk . ) 
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capita is only about $3000. Becs:ím 
of extensive borrowing in receiK 
years, Hungary's debt service is now 
roughiy 80% of the national budget. 
Roads, bridges, and other infrastruc-
turai elements are in poor shape. 

Douhle-digit inflation and cur-
rency devaluation in recent years 
have considerably decreased the 
buying power of the Hungárián 
salary. For example, a research 
technician earns the equivalent of 
only $1200 per year, a PhD-levei 
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 politicai structure of 
Hungary allows for very little priváté 
enterprise, and almost all business is 
rím 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 soleiy or primarily 
by the government. The only excep-
tions are somé smali owner-managed 
businesses such as automobilé re-
pair, restaurants and somé specialty 
shops. 

The recent changes at the highest 
levél of the politicai 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 politicai 
and economic, appears to be a posi-
tive sign that Hungary is prepared 
to enter a new phase of 'markét 
socialism' or evén 'socialist corisum-
érism'. 

In the pást year a number of 
economic reforms have already been 
enacted by the Hungárián 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 diffícult. The government 

has alsó 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 initialiy. 
As a result, reál income has de
creased by only 3% and investments 
have decreased by 12%. In generál, 
families need at ieast two incomés 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 
Hungárián 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 markét, currency can 
generally be used only for internál 
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 Germán marks) are valu-
able to the Hungárián government 
and allow Hungary to purchase goods 
in the world markét. Hard currency 
alsó 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 somé 
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 deveiopment of a 
biotechnology industry. 

ilotechnology 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 excelience, 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 generál, 
appiied biotechnology has been fes-
tricted to relatively low technology 
with high technology such as genetic 
engineering being restricted to basic 
research in the universities and 
research institutions. 

Inroads intő cammercial 
biot&clmcilogy 

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

Meriklón - a success story 
Meriklón Research Laboratories 

Co. was established in 1980, with 
investments from a dozen research 
institutes, cooperatives and other 
Hungárián companies, to commer-
cialize somé newly developed tech-
niques in crop plánt 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 Meriklón 
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 propagation through tissue 
culture of plánt 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 
deveiopment of nematodes as 
biologieal pesticides which kill 
insects in the soil surrounding 
crop plants. 

Perhaps the most interesting and 
important product from Meriklón, 
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, Meriklón 
developed 'mini-tubers' for Hun
gárián 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 alsó 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. 
Meriklón claims that it can use the 
technique to produce seeds for 40 
different varieties of potatoes and is 
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now working on other types of crop 
plants. 

This new technology allows 
Merikión to meet the goals of its 
investors and the government. That 
is, the iicensing of this technology to 
other countries has generated hard 
currency, and the sale of seed 
potatoes has generated profitability 
of the company. Merikión has en-
tered license agreements with Den-
mark and the UK. For one millión 
dollars paid over ten years and a 
royalty fee for sales, Merikión 
licenses the technology and grants 
rights to a specific geographical area. 
It alsó 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. Merikión, in 
collaboration with the largest Hun
gárián potato producer, Vetémag, 
now aims to produce 60% of the 
domestic crop (120 millión mini-
tubers as seed potatoes each year) 
within three years. Alsó involved in 
this project was the major Hungárián 
laundry company, which wjll use 
spare land to produce the potatoes 
and enter high technology. 

Another biotechnology at Merikión 
is the development of monoclonal 
antibodies as diagnostic tools for 
various plánt diseases. This ailows 
the production of virus- and disease-
free propagation materials and alsó 
facilitates quality testing at various 
stages of production. ín sums 
Merikión is a good example of 
biotechnology-related activity, but 
its commercial products are still in 
their infancy. 

Jointventures 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 L-lysine by 
fermentation process tecímiques. 
Following a combined investment 
totalling $45 millión, the lysine 
production piant in Hungary is 
expected' to be in operation in the 
coming year and should produce 
lysine both for Hungary and for 

export to Japán 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 
£100 000 totál investment. The Hun
gárián firm Vepex Contractor Ltd of 
Budapest owns 40%, the Hungárián 
National Bank Ltd 10% and Cam
bridge Life Sciences 50%. The com
pany will develop new animál and 
humán diagnostics with Hungárián 
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 Hungárián patents 
and technologies. 

Joint ventures appear to represent 
the best opportunity for commer-
cializing Hungárián biotechnology. 
They can provide benefits to the 
outside partner: joint ventures are 
allowed a special favorable tax 
structure in Hungary; they ha ve 
access to low labor costs (about one-
tenth of those in non-Comecon 
countries); and Hungary has a strong 
scientifíc 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 
allowed). For its part, the Hungárián 
partner 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 Égis 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 Égis 
Pharmaceutical Company. Its first 
product, a natural leukocyte inter
feron isolated from blood, received 
approval in March 1988 from the 
Hungárián government for use in 
treatment of hairy cell leukémia. 
Using a proprietary technology for 
protein stimulation from the blood, 

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

The Agricultural Biotechnology 
Center is being built at Gödöllő, 
30 km from Budapest, and is ex
pected to be ready by April 1989. 
This priváté, non-profit corporation 
will be devoted to research and 
training of agricultural biotechnol-
ogists. A companion institute in 
Gödöllő 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 levél at institutions 
such as the Szeged Biological Re
search Center and the Agricultural 
University of Gödöllő. 

Certain regulatory requirements in 
the West have made it difficuit for 
Hungárián producere 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 
Hungárián 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 ofcapital 
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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—Tabtel - — — — 1 

Strengths and weaknesses of commercial biotechnology in Hungary 

1 Strengths 

I Good scientific base 
1 Low labor costs 

Well trained labor 
Good chemicals/pharmaceuticais 

experience 
Kigh levél of interest in 

biotechnology 
Somé strong basic technologies, 

especiaily in agricuiture 
Favorable joint venture environment 
Entry to Comecon countries 
Highly educated populatíon 

Weaknesses 

Very weak economy í 
üttle capital to participate in new \ 

ventures 
Lack of modern equipment and 1 

suppiies 
Difficuit patent situation | 
Few íncentives for entrepreneurship 
No priváté investment 
High taxes 
Limited information sources 
Low funding for science 
Foreign travel difficuit and expensive 
'Older' biotechnology 

development of a biotechnology 
company or industry in Hungary. 
The concept of venture capital, from 
either government or non-govemment 
sources, does not appear to be reaiistic 
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 paxtiai 
substitute for venture capital. Indi-
viduals cannot invest or become 
stake-holders in the new companies 
yet. The formation of priváté 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 availabie capital, üttle if any 
priváté investment, high taxes and 
concerns about the political risk of 
building a priváté, capital-based 
economy. 

Barriers to research 
Scientists and teachers axe 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 suppiies. A number of research-
ers told us they were sticking to 
simpler, older techniqués rather than 
moving to genetic engineering be
cause they did not have access to 
centrifuges and other sophisticated 
equipment. This equipment is often 
only availabie 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
putere are still scarce both in teaching 
and research facilities and many of 
those that are availabie are hardiy 
'state-of-the-art*. Performing 'state-
of-the-art' research using antique 
technology is extremely difficuit. 

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, especiaily for 
the younger scientists. Although 
there is a Technical Information 
Center and Library in Budapest that 
provides Journal articles (summar-
ized in Hungárián) to biotechnology 
researchers, a number of scientists 
told us that generál access to scien
tific literature and information is still 
limited. Language is yet another 
barrier to communication. Hungarians 
receive formai training in Hungárián, 
Russian, Germán, but less frequently 
in French or English. Recently, train
ing of scientists in English has 
become required and this should 
heip 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 plánt varieties 
and animál breeds are patentable in 

Hungary (although no animál breed 
has been patented there since the 
1969 Hungárián Patents Act went 
intő effect). However, medicines or 
products 'made by chemical ways' 
are not patentable, nor are micro-
organisms. Recombinant DNA prod
ucts and microorganisms förmed 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 wilínot be considerable growth 
in new biotechnology over the next 
decade. Many government reforms 
should support this growth. Indeed, 
in March 1988 there was a generál 
call to increase salaries of academics 
and scientists to help prevent the 
drain of scientists away from Hun
gary. It is alsó likely that there will be 
a trend, albeit slow, to allow priváté 
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 Hungárián biötechnology-
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, which 
has control over the barriers to the 
development of this field, appears 
willing to institute remediai action. 

Summer School: Protein Engineering 
89-09 
NATO-EMBO-FEBS 
L:100 
Island of Spetsai (Greece), September 3-16, 
Prof. B.F.C.Clark, Department of Chemistry, 
Langelandsgade 140, DK-8000 Aarhus, Denmark 

1989 
Aarhus University, 



144 
Subjects thai were taboo only a few 
years ago - venture capital, tax 
benefits, and the potential of indi-
vidual invesímení - are now being 
discussed, at leasí 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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