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Budapest, Hungary August 23-28, 1992

organized by the

Hungarian Society for Immunology
under the auspices of the
International Union of Immunological Societies
(1UIS)

Egy késziil6 magyar immunoldgia-torténet (dtmenetileg)zard fejezetét
ajanlom a Biokémia tanult olvasdinak figyelmébe. Az immunoldgusokat jel-
lemz6 szerénységem tiltja, hogy a 8.Nemzetkozi Immunoldgiai Kongresszus-
ra szakértd kezek dltal Osszedllitott mi tervezett cimét ( A magyar immu-
noldgia mesterei) is megemlitsem. Jéllehet, ha kutatdsi feltételeinket az
itt osszefoglalt eredményekkel osszevet]jik, igazan nem kell szégyenkez-
nink, ha a régi idok mestereire utalunk.

E;izom benne, hogy kivdld biokémikusaink a vildg immunoldégusainak min-
dennapi olvasmdnydt jelentd rangos Immunology Today szémdra készilt,
és a kongresszus alkalmdbdl kiaddsra keriilt dsszedllitdst olvasvan mohdn
keresik majd a kollabordciét veliink. Ennek eredményérdl majd a kovetkezo
Budapesten megrendezésre kerild immunoldgiai vildgkongresszus alkalmabdl
- .az akkor majd a vildg immunoldégusainak mindennapi olvasmanyat jelentd
rangos- Biokémia hasdbjain szamolunk be.

Lectori salutem. : (

Gergely Jéanos

Az Immunology Today augusztusi szédma (1992, 13/8) a
magyar immunologiai kutatdsok fébb vonulatait mutatja be a

budapesti vildgkongresszus alkalmdbdl. Ebbdl veszink &t ta-
nulmdnyokat szeptemberi és decemberi szamunkba Gergely
professzor, a vilagkongresszus elnoke egyetértésével és fen-
ti bevezetsjével Falus Andrds szerkesztfi tevékenysége

nyoman.

20838800

WA biokémia maradéktalanul betclti a miveléséhez és kozzété-
teléhez kindlkozd teret és idot." - _
(Hersh torvénye - Arthur Bloch - Murphy torvénykonyve -
GONDOLAT, Budapest, 1985)
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SYNTHETIC PEPTIDES IN THE SEARCH FOR T AND B CELL EPITOPES

Eva Rajnavilgyi

Summary

In this article, Eva Rajnavélgyi describes two aspects of the rigorous application of organic
chemistry to the task of synthesizing peptides that can induce immune responses. First, the
development of viral peptides that can activate T and B cells without the need for carrier
molecules and second, the production of a new generation of immunologically inert carrier

molecules.

Based on theoretical and experimental organic chemistry, a traditional strength of
Hungarian science, a fruitful collaboration has been developed between immunologists and
peptide chemists. These studies have followed two lines of investigation. First, the
identification and characterization of T- and B-cell epitopes on viral proteins, using synthetic
peptides. Secondly, the development and detailed analysis of a new family of synthetic

branched polypeptides designed for carrier function.

Epitopes of the intersubunit region of influenza virus hemagglutinin

A twenty five amino acid long synthetic peptide (IP), comprising the uncleaned form of the
highly conservative intersubunit region of influenza virus hemagglutinin (HA) is
immunogenic in BALB/c mice without the administration of any carrier. Requirements for
T- and B-cell recognition was studied by IP and its subfragment peptides representing the
cleaved form of HA, i.e. the C-terminal of the HA1 subunit and the N-terminal 12 amino

acids of HA2, known as the "fusion peptide" (Fig.1).



Fig. 1
Location and amino acid sequence of the intersubunit region of influenza virus
hemagglutinin
The uncleaved form of the intersubunit region of influenza virus hemagglutinin
HAl HA2
317======= —————— 329-1-====cc=e- 12 Ip

VTGLRNIPS8IQ8~--R-~-GLFGAIAGFIEG

fusion peptide

These results revealed the location of a T-cell epitope in HA1 the recognition of which was
not influenced by the elimination of Arg329 corresponding to the cleaved form of HA.
However, MHCII restricted T cell recognition of this epitope was determined by the route of
HA processing as peptide primed T cells could be activated by HA processed and transported
via the endogenous route, only. As the uncleaned and cleaved forms of HA are rigorously
sequestered to different intracellular compartments, these results suggest that efficient
processing of HA resulting in this peptide has occur prior the functionally essential
posttranslational enzymatic cleavage of the intersubunit region (unpublished results).

Antibody recognition was proved to be dependent on the highly ordered conformation of

the intersubunit region, as IP specific monoclonal antibodies isolated from virus infected or

peptide immunized mice recognized the uncleaned form of HA but did not react with the
subfragment peptides of IP1.

Detailed analysis of the conformation of IP and its subfragment peptides indicated that a
transition from O-helical to B-sheet conformation occurs in IP and in the fusion peptide when
they interact with the hydroxyl-rich surface of sugar coated micelles in aqueous solution.
This phenomenon is related to the role of this region in the membrane fusion event, to the
stabilization of a B cell epitope and to the potency of the N-terminal region of IP promoting
peptide-MHC interactionl, 2. The rare combination of conserved amino acid sequence, the
highly ordered tertiary structure and the presence of both T- and B- cell epitopes suggests a

promising candidate for a peptide vaccine that does not need to be delivered using a carrier

molecule.
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Synthetic branched polypeptides as carriers

In order to select peptides with potential as carrier molecules, we undertook a systematic
study of the chemical, pharmacological, biochemical and immunological properties of

branched polypeptides differing in their side chain structure (amino acid composition,
sequence), based on a poly[L-Lys-(DL-Ala3)] backbone (Fig.2). These studies revealed that

the tertiary structure3, pyrogenicity, cytotoxicity4 - 6, resistance to enzymatic degradation?
and biodistribution8 are highly influenced by the density, identity, hydrophylic/hydrophobic
nature and absolute configuration of the side chain-terminating amino acids6.

T- and B-cell recognition of these peptides closely correlated with their chemical properties.
The common backbone contained a restricted number of recognizable B cell epitopes but was

effective in stimulating T cell activity10.11 The introduction of certain amino acids such
as D-Leu, Leu or D-Glu as side chain terminating residues onto the poly[L—Lys(DL-Ala3)]

backbone resulted in the appearance of new antigenic determinantsS, 10. Cross reactivity

Peptide
Fig. 2 PN
/
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Schematic structure of the synthetic branched polypeptides and their conjugates
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and specificity studies revealed that the majority of antibodies induced by these analogs
recognized the DLAla3 side chain terminated by the corresponding amino acid5, 6, 10.

Covalent coupling of a synthetic hapten (phenyl-oxazolone)3, 4 or immunodominant
peptides of Herpes simplex virus D glycoprotein12-14 directly to the backbone or to some
of the grafted analogs further demonstrated the potential of these molecules to function as
efficient carfiers. High level of oxazolone- or peptide-specific antibodies but a low level of
carrier-specific antibodies, compared to natural carriers such as bovine serum albumin or
keyhole limpet hemocyanin were demonstrated11. In addition, a protectivé immune response
against Herpes simplex virus infection correlating with the intensity of the peptide specific
antibody response was induced6.

These studies show that this family of molecules can be developed as selective
immunological carriers and that application of the optimal conjugation rate and procedure
allows the construction of immunogenic hapten- or peptide-conjugates for immunization and

hapten-specific monoclonal antibody production11, 15.

Eva Rajnavélgyi is at the Dept. of Immunology, Lérand Eétvs University, God, Javorka S. u.

14, Hungary H-2131.
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NOVEL REGULATORS OF THE HUMORAL IMMUNE RESPONSE

Ferenc Uher, Eva Rajnavolgyi and Anna Erdei

Activation of mature B cells to proliferation and terminal differentiation is a multistep
process controlled mainly by macrophages and T cells. However, there is growing evidence
that B cells and other factors can also regulate humoral immune response. Here, Ferenc Uher,
Eva Rajnavélgyi and Anna Erdei describe their work on the emerging _role of regulatory

interactions between subsets of B cells and their soluble products.
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Steps in the activation, proliferation and differentiation of B cells and possible

mechanisms of regulation discussed in this paper.
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The pathway of B cell activation can be divided into discrete stages (Fig.1). The initial
step of this complex process, the GO* stage is marked by an increased expression of the MHC
class II (I-A) antigens on the cell membrane. The next phase, G1 is characterized by cell
enlargement and increased RNA synthesis and can be divided into at least two different
activation states. One consists of cells in late G1 (G1B) committed to entry into S and later
phases (G2/M) of the cycle. The other, however, appears to be an early transitional state
(G1A) distinguisable from resting and replicating cells by intermediate cell size and RNA
content. Evidence suggest that each of these steps is regulated independently 12 . This allows
greater flexibility in regulating response patterns before clonal expansion and dif ferentiation

into antibody secreting cells.

Positive regulators
Complement C3

Component C3, the most abundant complement protein in serum and other body
fluids plays is a key molecule of both the classical and alternative pathways of complement
activation. Recently it has been shown that the activation fragments of C3 play a role in the
regulation of humoral immune responses by interacting with complement receptors of
various immunocompetent cells. Cross-linked, but not soluble, human C3 stimulates pre-
activated, but not resting, splenic B cells to proliferation. The effective portion of C3 turned
out to be C3d. Cross-linked C3d can replace the action of macrophage-derived factors within
the cell cycle of LPS or anti-pu antibody stimulated B lymphocytes and allows their entry into
S phase. In contrast, soluble C3d inhibits the action of these factors. This implies that a C3d-
specific receptor, possibly CR2, is a growth factor receptor on activated B lymphocytes that
will give the cell a growth-promoting signal when it is cross-linked, while occupancy by the

soluble form of C3d will result in inhibition of the action of macrophage—derived factors or
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of cross-linked

c3d -5

Positive feedback by activated B cells

Resting and activated murine splenic B cells can be isolated on the basis of density.
The response of the resting cells to anti-p antibody and T-cell derived lymphokines is
augmented by irradiated, activated B cells: proliferation is increased two to four fold and the
development of polyclonal antibody-forming cell is enhanced three to six fold. The
augmenting activity is unique to activated B cells in that responses are not augmented by
irradiated thymocytes, T lymphoblasts, macrophages, or additional lymphokines. The
interaction between activated and resting B cells does not appear to be genetically restricted
and it can be reconstitued by a combination of supernatant and cell membranes from
activated cells but not by either factor alone. This suggests that two components are required,
one soluble and the other membrane-bound 6 One interesting possibility is that the
molecule(s) involved are the mouse equivalent of the human CD23, the low affinity Fc

receptor for IgE.

Negative regulators
Inhibitory IgM autoantibody

Culture supernatants from LPS-stimulated mouse splenic B lymphocytes inhibit the
growth of freshly isolated B cells via an IgM autoantibody. The inhibition is specific for B
cells: suppression of the proliferative response induced by LPS, the Fc-fragment of human
IgG1, dextran-sulfate, and anti-u antibody in B cells, but not the ConA response of T cells,
has been shown. Since this inhibitory IgM autoantibody does not bind to self IgG or IgM
(native or aggregated), to thymocytes, to bromelain-treated red cells, to sheep erythrocytes, to

DNA, to the variable portion of MHC class I and II molecules, to Staphylococcus protein A,
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or to ovalbumin, it is clearly not polyreactive. However, its binding specificity has still to be
defined.

The progress of LPS-stimulated B cells through the cell cycle in the presence of thies
autoantibody was also examined (see Fig.1). No effect on the entry of mitogen-stimulated B
cells into GO* as assessed by the increased expression of MHC class II molecules, was noted,
and events that characterize the early G1 phase (G1A), such as cell enlargement and increased
RNA synthesis, occur whether the antibody is present or not. In contrast, events that mark the
G1B phase, such as further cell enlargement and late RNA synthesis are inhibited by the
regulatory IgM. This indicates a precise stage, the early G1 phase, at which the antibody
inhibits further progression of LPS-activated B cells. Conversely, the regulatory IgM does not
affect the increased antigen-presenting capacity of LPS-stimulated B cells. Therefore, we
propose that this IgM may direct polyclonally-stimulated B cells to stop proliferating, and
may play a simultaneous accessory role in permitting up-regulation of MHC class II
expression, thus enhancing the ability of these cells to present antigen and receive T cell help

during haevy bacterial infections in vivo 7’8.

Inhibitory anti-IgG2a autoantibody

In separate experiments, IgG2a-reactive autoantibody-producing hybridomas were
isolated from the spleen of influenza virus-infected mice. The common functional property
of the mAbs produced, whether they were IgM, IgG, and IgA, were preferential binding to
complexed or aggregated IgG2a rather than to native soluble IgG2a. This functional
restriction was clearly demonstrated also for membrane bound IgG2a, as these mAbs were
able to bind to IgG2a positive B cells only if their antigen receptors were pre-crosslinked.
Detailed analysis revealed that mAbs recognized distinct but related epitopes in the CH2
domain of the IgG2a Fc region and that the binding of the iso-allotype specific IgA mAb was
highly dependent on the presence of the carbohydrate moiety of the IgG2 molecule. The

binding of these autoantibodies to the Fc region did not interfere with the interaction between
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IgG2a and SpA, FcbRI, FcPRII, Clq or C3 showing that these type of Ag-Ab-RF complexes
can be highly potent in Fc-mediated effector functions. Passive administration of the IgM-
type IgG2a-specific auto- antibodies, in vivo, to influenza virus-infected or oxazolone-
sensitized mice resulted in a long term suppression of the secondary IgG2a antibody-response
while the serum level of other isotypes was not diminished. These results suggest an isotype-
specific regulatory function of these rheumatoid factor-like autoantibodies presumably

acting via antigen-antibody complexes ol

Inhibition through FcP receptors

It has been known for many years that immune complexes which can bind
simultaneously to both B cell surface immunoglobulin (sIg) and FcPR inhibit B cells from
differentiating into antibody secreting cells. However, the situation was less clear for IgG
complexes which bind solely to FcPR, not to sIg. We found that, when the two membrane
receptors - sIg and FcBR - are independently occupied by their respective multivalent ligands,
inhibition of the antibody-forming cell response occurs but proliferation is not inhibited.
These results suggest that a down-regulatory signal is generated by functional cooperation
between FcPR and antigen receptors. It is possible that whenever IgG antibody-antigen
complexes are formed in vivo in antigen excess, then the inhibitory mechanism described
here would be potentially operative. Additionally, it is important to remember that the signal
cooperatively generated by FcPR and slg when each receptor is occupied by its separate
ligand did not affect proliferation. Therefore, this signal might drive B cells to an alternate
differentiation pathway, ie., the formation of memory
B cells 12714,
Conclusion

These few examples illustrate that research of the autocrine and/or paracrine
regulatory pathways involved in B lymphocyte responses is still very mﬁch alive and that

many unresolved questions remain, providing an exciting challenge to immunologists.
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Transmembrane signalling in T cells

Sandor Damjanovich, Janos Sz6116si and Lajos Trén

Summary

Transmembrane signalling to activate T cells to proliferate and differentiate is
a complex multistep process. It is the focus of much current interest, mostly because a
selective and well-controlled inhibition of this process will allow regulation or at
least modulating of the immune response. Here, S. Damjanovich and colleagues review
the contributions of Hungarian scientists to the understanding of signalling in
lymphocytes in particular and cell activation in general.

Several signal transducing pathways, each triggered by different types of
ligands, have been described for T and B cells (Figure 1). Antigens, certain hormones
(e.g. PDGF) and lectins initiate Ca2" release. A complex cascade, initiated by a
phospholipase C dependent breakdown of phosphatidyl inositol, 4,5bis-phosphate
(PIP,) into InosP3, InosPy4, and diacylglycerol, cooperating with the Ca2+, finally
activates protein kinase C (PKC) and the cytosolic enzyme is sequestered to the
membrane!. Tyrosine kinase activity plays a dominant role in certain types of
receptor-mediated signal transductio 2. In some of these cases tyrosine
phosphorylation is the key step and neither Ca2* release nor inositol phosphates or
PKC play a role. The role of ion transport and membrane potential changes in
lymphocyte activation is far less understood. The discovery of K', Ca2+, Na't and
anionic channels in lymphocyte membranes coincided with the suggestion that they
may have an active role in T-cell activation. Both calcium-activated and voltage-gated
potassium channels were described in lymphocytes in the early 1980s, utilizing
membrane potential-sensing dyes and patch-clamp techniques. The importance of
these channels is accentuated by the recent discoveries that properties and abundance
of lymphocyte plasma membrane Kt channels are altered in a number of
autoimmune diseases. Excellent reviews and recent papers deal with the above

processes in details!->.

109
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Calcium and transmembrane signalling

Tordai et al.6 investigated the inhibition of CD3-mediated Ca2" mobilization by PKC
activators in the human T lymphoblastoid cell line, Jurkat. The intracellular Ca?t
level rapidly increased on addition of monoclonal antibodies (mAbs) against CD3, or
of mitogens. However, PKC activators, such as phorbol ester (TPA) or 1,2 dioctanoyl
2+]i;

glycerol did not increase [Ca on the contrary, added prior to the mAbs, they

EXTRACELLULAR SPACE
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Fig. 1. A simplified schematic of two independent pathways in lymphocyte activation.

(1) Following the ligation of CD3/TCR complex the phospholipase C (PLC) is
activated through the tyrosine kinase activity of the complex. PLC hydrolyses PIP, to

IP3, IP4 and DAG, IP3 releases ca’t from intracellular calcium stores, DAG

activates PKC, which regulates intracellular pH via Nat/H" exchange and activates
Pphosphoproteins playing role in gene activation. (2) After binding IL-2, the tyrosine
kinase activity of the P75 peptide moiety of the IL-2 receptor complex may be directly
responsible for generating phosphoproteins bypassing the PIP,, Ca®*, PKC pathway.

CD45 may regulate the signalling pathway of IL-2 receptor through its tyrosine

phosphatase activity.



eliminated the mAb-induced calcium signal, suggesting that the CD3-dependent
calcium signal is down regulated by the activation of PKC. The importance of these
data was further emphasized by the fact that TCR-CD3 signalling is more
'physiological' than that of mitogens.

The same group7 have studied the regulation of stimulus- induced calcium
transport pathways in human T lymphoblasts (Jurkat). Cytosolic free calcium was
monitored using the fluorescent intracellular calcium chelator, indo-1, on addition of
mAbs against TCR-CD?3 in the presence or absence of extracellular Ca?*. Information
was obtained separately on intracellular calcium release and on calcium influx. Direct
activation of PKC, by phorbol ester or by the permeating diacylglycerol, quickly
eliminated the mAb-induced calcium signal. This effect did not depend on the
presence or absence of calcium outside the cells and there was no change in the
plasma membrane potential. Membrane depolarization by different agents, such as
the ionophore, gramicidin, or the reversible acting sulfhydryl-specific inhibitor,
parachloromercuribenzene sulfonate, which also induces K -Na' leakage pathways,
inhibited the mAb-induced CaZ" influx without aff ecting intracellular Ca?™ release.
The mAb-induced Ca?t influx was practically independent of the extracellular
calcium concentration. The data indicated a downregulation of the stimulus-induced
Ca2*t signal by activated PKC. Thus, the receptor-operated calcium channels were
selectively inhibited by depolarizing the plasma membrane. This latter effect was
elaborated upon in separate work by Sarkadi et a_l.8, with special reference to the
Ca2" activated K channels.

Interestingly, contemporaneous to the above investigations, Matyus et a_l.9
reported that Ca?" influx may regulate both Ca2*-sensitive K* channels and
membrane potential. The Ca2" channels were bypassed with ionomycin, and the Ca2®

22T concentration. High

32+

influx was controlled through varying the extracellular C

Ca2t and ionophore concentrations depolarized, while low C concentrations
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hyperpolarized, human peripheral lymphocytes. However, otherwise depolarizing
Ca2* influx had a hyperpolarizing effect on previously partially depolarized cells.
Potassium channel blockers did not influence the depolarization however but did
inhibit the hyperpolarization. Thus Ca2*-sensitive K channels appear to be regulated

by voltage and the intracellular Ca?™ concentration. This combined regulation,

particularly if set alongside the data of Sarkadi et al8 demonstrating that the CaZ*

channel side of the system is voltage sensitive, suggests that CaZ" influx and Ca2*t

sensitive K channels crossregulate each other through a negative feedback loop.

2+ . 2+

In order to differentiate between Ca<" influx and intracellular Ca<™ release,

Sarkadi et 2_1_1_.10 studied the effect of thapsigargin, a presumed inhibitor of the Ca2*

pump in endoplasmic reticulum, in combination with cell activation by mAbs directed

against to CD3, on Jurkat T cells. In the absence of external Ca2+, both anti-CD3 and

a2t release, while readdition of

extracellular Ca2+ increased the influx in both cases. The Ca2Jr

thapsigargin caused a rapid intracellular C
was always released

from the same pool in the cytosol. The simultaneous administration of anti-CD3 and

thapsigargin was not additive in increasing the Ca2t

the intracellular Ca2+

influx. Phorbol esters abolished
release as well as the CaZ" influx triggered by anti-CD3, but
left the effects of thapsigargin unimpaired. Plasma membrane depolarization also
inhibited the influx selectively. A cell line, MOLT-4, which lacks functional antigen
receptors, responded only to the thapsigargin in a similar way to Jurkat T
lymphoblasts. These mechanisms can be studied in more detail using novel
fluorescent phorbol ester derivatives!l. The introduction of laser image cytometry to

82+

study kinetic parameters of Ca?" influx and intracellular Ca?* release has already

provided data on individual cells of the A-172 glioblastoma line and points towards

further trends of research in immunologylz.



Ion concentrations and immune suppression

Cyclosporins, a family of cyclic endecapeptide antibiotics discovered by Borel
in 1976 to be strong inhibitors of allograft rejection, have become indispensable in
solid organ transplantation. Damjanovich et a_1.13‘16 established that cyclosporins have
a strong influence upon transport of K" and, Ca?* and, consequently, on the
membrane potential. These findings have been confirmed by Gelfand et al. 17

CsA was the first discovered and is the best studied member of the family.
This drug is known to bind an intracellular receptor, the cyclophilin, while other, more
recently discovered immunosuppressive agents, like rapamycin and FK-506, bind a
different immunophilic protein, FK binding protein (FKBP). Immunophilins, after
binding their respective ligands, are thought to inhibit signal transduction pathways in
T cells. Their toxicity, and unique ability to differentiate between cellular and
humoral immunity, is related to their ability to inhibit T-cell functions to a greater
extent than those of B cells. Ca2-activated K channels are more abundant in the
membrane of T than of B cells, and their membrane potential and ion trafficking is
affected by CsA. By measuring the intracellular free Ca?t concentration with
fluorescence dyes, it was established that CsA causes a dose-dependent, rapid and
transient rise in human and mouse cells. Ca2" channel blockers did not eliminate this
effect. It has been proposed that CsA acts like an ionophore at the cell membrane
levell6, Ca2*.activated K™ channels play a role in the regulation of plasma membrane
potential so CsA has the capacity to modulate this system too. The consequent
hyperpolarization alters cell membrane potential dependent-parameters to such an
extent that the signal transducing capability is lost, or at least significantly impaired.
Interestingly, through binding to their particular immunophilin, the
immunosuppressants regulate its rotamaze activity. This enzyme catalyses the inter-
conversion of cis and trans-rotamers of the peptidyl-prolyl amide bond of peptide and

protein substrates!8.
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Recently, it was observed that a weak K channel inhibitor, bretylium tosylate
opens otherwise silent and ubiquitous Na* channels in a voltage-sensitive way in T
and B cells. This finding was unexpected because only a small fraction of
lymphocytes (3 %) was supposed to have voltage-sensitive Na* channels!® 20, The
opening of the Na® channel activated the Na'/K™ pump and caused a
hyperpolarization of T and B cells, a phenomenon that could be inhibited by ouabain,
lack of Nat or addition of amiloride. The hyperpolarizing effect of bretylium
tosylate was insensitive to the major K™ channel inhibitors and participation of the
Nat/Ht exchange in the process was excluded20.

Importantly, bretylium tosylate inhibited antigen- and lectin-mediated cell
activation in a dose-dependent manner21, None of the major biochemical components
of the transmembrane signalling processes were affected; bretylium tosylate was
non-toxic and its timely removal reinstated signal processing without readdition of the
triggering agents. It was concluded that the hyperpolarization itself was the major
reason for the inhibition of cell proliferation.

This view is supported by direct observation of integral proteins changing their
conformation upon changes in the membrane potential in a reversible way. These
changes, followed by flow cytometric energy transfer measurements (a sophisticated
method to determine proximity parameters between cell membrane elementszz'zg)
provide direct evidence for the view that modulation in the membrane potential, in
either direction, has a rapid fine tuning effect on bound biochemical events in the
membrane (Trén, L., Varhelyi, T., Bene, L. et al., 1991, submitted). Selective sensitivity
can even be attained in structures which carry higher or lower amounts of charged
side chains. Phosphorylation or dephosphorylation, for example can dramatically
change the responsiveness of such macromolecules (mostly proteins) in a potential

field.



Bretylium tosylate was tested on IL-2-primed cells as well in combination with
IL-2, usiﬁg similar conditions to those under which antigen- or lectin-induced
proliferation of lymphocytes was prevented. Doses of bretylium tosylate decreased
lectin-induced proliferation by 80% significantly enhanced the IL-2 triggered
proliferation. The possible reason for opposite effects of bretylium tosylate on two
different kinds of cell stimulation may be found in the different signal transduction

pathways: IL-2 stimulation seems to bypass PKC activation, InosP cycle and [Ca2+],-

(Figure 1) increase while lectin or antigen (TCR, CD3)-mediated signal transducing
processes have a large number of plasma membrane-dependent steps, such as Ca?t
influx or InosP degradation by phospholipase C. Although glycosylated forms of
InosP products might participate in the activation process30, we are inclined to believe
that the tyrosine kinase activity of the intracytosolic peptide moiety of the p75 protein
of the IL-2 receptor complex is the key element of activation.

In summary, the IL-2 receptor is likely to provide a direct way to initiate
intracellular protein phosphorylation. This is thought to be less sensitive to a sustained
membrane hyperpolarization by bretylium tosylate, which renders intramembrane
molecular interaction more difficult. Membrane potential changes, hyper-, and later
depolarization, are known phenomena which seem to accompany all types of cell
activation processes. However, these steps are not sustained, and even their triggering
ligands are frequently eliminated by a rapid internalization process. Bretylium
tosylate, which differentiates between signal transducing pathways in a dramatic

way, causes sustained hyperpolarization, is not internalized, and its effect lasts until

ATP reserves are exhausted.

The role of CD45 and CD2
Oravecz et g_l_.31 have studied the effect of mAbs to CD45 (the leukocyte

common antigen) on the CD3 receptor-mediated prolif eration of human T cells. Three
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different mAbs against CD45 promoted proliferation and crosslinking of the CD45
molecules was required. It was suggested that this CD45 dependent regulation of T
cell activation was linked to the IL-2 pathway. The thyrosine phosphatase activity of
CD45 plays an important role in CD3/TCR and IL-2 receptor coupled pathways via
activating key kinases by dephosphorylation32.

Monostori has conducted numerous collaborative studies into structure-
function relationships of the human T cell antigen, CD2. Activation of T cells via CD2

results in tyrosine phosphorylation of T-cell antigen receptor @-chains. Thus, signal

transduction via CD2 activates both PKC and a tyrosine kinase33:34,

Cell surface patterns and signal transduction

A different aspect of cell activation processes is the maintenance and changes
of dynamic molecular patterns in the plasma membrane. The existence, type and
possible functional significance of these cell surface patterns, and their membrane
potential sensitivity have been described>»33:36, Recently, a number of studies have
supported the possibility that processed peptides from antigens can bind specific MHC
class I components to determine or alter their molecular structure. Thus, a new form
of regulation is emerging. Cell surface patterns of a topological nature, assembly and
disassembly of oligomeric receptor structuies and intramoiecalar conformation at
changes within this "larger" macro pattern may have a strong regulatory role on signal
transducing and intercellular recognition processes. New and emerging biochemical
and biophysical methods will have a significant role to play in the discovery of the
details of these dynamic avenues which are likely to open a new pathway towards the
better understanding of cell to cell communication and bilateral information exchange

between immuno-competent cells and their environment>»0,

Sandor Damjanovich and Janos Széllosi are at the Department of Biophysics,
University Medical School of Debrecen, H-4012 Debrecen, Hungary

Lajos Tron is at the Biomedical Cyclotron Laboratory, University Medical School of
Debrecen, H-4012 Debrecen, Hungary
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A VERALVADAS AMINOSAVSZARMAZEK ES

PEPTID INHIBITORAI

13+1 pillanatkép egy felfedezés urigyén

Mottd

1951

1951
52

: Az olyan ismereteket, amelyeknek a természetben nincs alapjuk, az

gészaki erdok fdihoz hasonlithatjuk, amelyeknek nincsenek mély gyo-
kerei. El1ég egy szélroham, elég egy csekélyke ténybeli adat és
felforgatja, kitépi az egész szdlfa és eszme-erddt.

Denis DIDEROTY

Sok ember dolgozik keményen, némelyik gondos megfigyeld. De vildgos
gondolkodds nélkiil, amely a megfigyelt dolgokat a megfelel6 helyre
rakja és helyes perspektivdbdl szemléli, semmire sem jut.

Alexander FLEMING

E3ész«Js poliaminosavak (poli-L-lizin, poli-DL-lizin, poli-DL-
ornitin) és az argininban gazdag protamin felfiiggesztik a
heparin véralvaddst gdtlé hatdsdt in vitro. 100 pg/ml
koncentrdcidban viszont gdtoljdk a teljes vér alvadédsat.
In vivo toxikusnak bizonyulnak. (1)

(:ambridge-i és Leeds-i kutatdcsoport kozos kozleményben
(2) ismerteti a trombin-fibrinogén reakcié kémiai termé-
szetére vonatkozé kisérleteinek eredményét : a fibrino-
gén molekuldban glicil-peptidkdotések hasadnak fibrin-mo-
nomer képzOdése kozben.

+ fibrinogénrél trombin hatdsdra peptidek hasadnak le

és ezeket a budapesti Szent-Gyorgyi intézetbdl Leeds-

be keriilt magyar kutatdnak sikeriil izoldlnia (3,4).A
fibrin-peptidek gdtoljdk a trombin-fibrinogén reakcidt.

1955 A, orvosi piéca 1884 6ta alvaddst gatls hatésarél is-

mert anyaga kis molekulatomegl fehérjének bizonyul,a-
mely asszocidcids komplexet képez a trombinnal. A kom-
plexben kélcsondsen kioltjdk egyméds hatdsdt (5); mai
ismereteink szerint a komplex specificitdsdra jellemzd,
hogy a hirudin 65 aminosavabdl 27 (!) vesz részt benne - 10 ion-
par- és 23 hidrogén-kotést létesitve).

1963 A Marine Biological lLaboratory, Woods Hole, Mass. és a Dept, of

1967

Chemistry, Northwestern University, Evanston, I11. kutatdi anti-
koagulédnsok (j osztdlyardl kozolnek adatokat. Reprezen-
tativ vegyidletiik, a glicin-metilészter gerincesekben
specifikusan gdtolja a fibrin monomer polimerizéacidjat (6).

Aheparin felfedezése 6ta (1916) heparin-kofaktornak nevezett
anyagot kémiailag homogén fehérjeként ( 67 kDa ) &l-
litjdk eld vérplazmdbdl. A bioldgiai szabdlyozds mo-
lekuldris alapja fehérje(inhibitor) - fehérje(enzim)
kolcsonhatds. (7)
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1969 A Karolinska Institute kutatéi a fibrinogén és a fib-
rinpeptidek primer szerkezetének felderitése sordn elf-
dllitjédk a Phe-Val-Arg-0OMe tripeptidet és leirjdk alva-
dédst gdtld és értdgitd (vérnyomdscsokkents) hatdsdt. Inhi-
bitorkutatdsuk irdnydt megvdltoztatjdk : kis molekula-
slilyl szintétikus peptid-pNA szubsztrdtumokat dl11itanak
eldé (B) és vezetnek be a haemosztédzis analitikd&jédba.

1969 Mikrobiolsgiai = eredetd oligopeptidaldehideket izoldlnak
72 (leupeptinek, antipain, chymostatin) és megdllapitjék,
73 hogy ezek a vegyililetek gdtolnak egyes proteindzokat (plaz-

min, papain, elasztdz). (9,10,11)

1972 El(”)a’lll’tjék a fibrinogén A(alfa) ldnca trombinos hasi-
tdsi helyének két oldaldn elhelyezkedd tripeptideket és
megdllapitjdk, hogy a hasitdsi helyet kdvetd Gly-Pro-Arg
peptid gdtld hatdsa ertsebb a megeltz6 Gly-Val-Arg-éndl a
trombin-fibrinogén reakcidra (12).

1973 A piscahirudin elss ipari méretd el64llitdsdnak koz-
76 lése (Gydgyszerkutaté Intézet) a rendkiviil nagy nemzetkozi

erdekloédésen tul - egyfeldl lehetévé teszi Uj peptidva-
zas protedz-inhibitorok felfedezését (bdellinek, eglhmk)
madsfeldl pedig az elsd szekvencia-analizis adatal nyoman
(13,14 ,25)utat nyit hirudin-fragmensek szintézisére, majd
a hlrudln gén szintézise Utjadn rekombindns hlrudlnok els-
dllitasdra.

1975 A Gyégyszerkutaté Intézetben tervezett és szintetizalt
78 tripeptidaldehidek vildgszerte széles korG és folyamatos
85 tudomdnyos és ipari érdeklddést vdltanak ki (15,16,17).

1979 Eléélll’tjék a D-Phe-Pro-Arg-H irreverzibilisen gatlé
analogjat (b-Phe-Pro-Arg- CH2C1) és megdllapitjdk, hogy
értéke nagysdgrendekkel jobb minden kordbbi irrever-
211b1118 inhibitoréndl (18). Sajat, in vitro komplex alvaddsi
rendszerekben és in vivo dsszehasonlitdsi kisérleteink-
ben kimutatjuk, hogy az irreverzibilis analdg a célenzi-
men kividl a vérnek és a szoveteknek szdmos komponensével
is reakciéba 1ép (19).

1984 A tripeptidaldenidek szerkezete és stabilitdsa valamint
92 biolégiai hatdsai kozotti osszefliggések sok éves vizsgéd-
lata alapjdn 'kifejlesztett' D-MePhe-Pro-Arg-H (GYKI-14766)
in vivo antikoaguldns és antitrombotikus hatds tekinteté-
ben tobb szempontbdl felilmilja 'vetélytdrs vegylileteit'.
(20.21,22,23,24)

/\ pillanatképek mindig és mindenitt dnkényesen megvdlasz-
tott eseményt vagy helyzetet rogzitenek. A véralvadas peptid és a-
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minosav-szdrmazeék inhibitorait szemlélteté idézett pillanatkép-
kozlemények sem kivételek ez aldl. Egy lényeges néz@dpontbdl a-
zonban - dgy vélem - mégis kilonbdznek minden nem természettu-
domanyos pillanatfelvetelt6l : az evolidcidé pillanat-
képeinek is tekinthetdk. Igy aztdn - az onkényes vdlogatds el-
lenére - kozos motivumokat is feltdrhatnak egyes kutatdk szdmé-
ra.

Pdéhény kovetkeztetés

/\kkor tanulmanyozod Jél a témdt, ha kivilrG6l-belilrél érted,
miel6tt még nekikezdeneél.
(Finagle szabdlya - A.Bloch : Murphy tdrvénykonyve)

1. A szintétikus és félszintétikus polimérek még akkor is
idegenek az €16 szervezet szdmdra, ha épitd elemik alkotdrésze
a szervezet fehérjéinek (pl. L-1lizin). A polikation vegyiiletek
alvaddstgdtlé hatdsa nem specifikus, hasonldan a polianion szer-
kezetlekéhez.

2. Az evolicid sordn kialakult alvaddst gdtld makromoleku-
14k peptidvédzasak. A hirudin-peptid és fragmensei, a szintétikus
hirudin-peptidek valamint a géntechnoldgiai dton el6dllitott hi-
rudinok trombint gdtlé specifikus hatdsa egyértelmien bizonyitott,
szemben a heparinokéval. Széles kord gyakorlati alkalmazdsukat a
trombdzis megelGzésében és gydgyitdsdban mégis korldtozza az a
tény, hogy a tédpcsatorna fehérjebontd enzimei gyorsan hasitjdk e-
zeket a molekuldkat, igy felhaszndldsuk parenterdlis addsmédokra
terjedhet ki. Nem elhanyagolhatd tény az sem, hogy in vivo haté-
sos antikoaguldns és antitrombotikus dézisaik 2-3 nagysdgrenddel
nagyobbnak bizonyultak, mint az Ki értékik alapjdn varhatd volt.

5. A kis molekulasilyd, nem peptidvdzas thrombin-inhibito-
rok eddig kozolt in vivo mellékhatdsai szoros Gsszefiiggésekre
utalnak az egyes molekuldk szerkezeti elemeinek sajdtossdgai, e-
zek szdama és a molekuldk toxicitdsa kozott. Az in vitro K. érté-
kik alapjan leghatékonyabbnak tekinthetd vegyilletekbdl Zaréatro—
ban, alfa-NAPAP) in vivo antitrombotikus és antikoaguldns hatds
eléréséhez a szamitott értékeknél nagysdgrenddel nagyobbak sziik-
ségesek.

4. A Gydgyszerikutatd Intézetben tervezett és szintetiz4lt
tripeptidaldehid, a D-MePhe-Pro-Arg-H hdrom lényeges kdvetelmény-
ben mdlja feliil eddigi vetélytdrsait

- hatds-specificitdsa in vivo is érvényesil és megfelel
az 1n vitro mert K ertekének;

- hatdsszélessége (safety/efflcacy) kimagasldan jé
= 100, szemben nemcsak a fejlesztés alatt 1léevo mas
Szintetikus trombin-inhibitorokéval, hanem a sok év-
tizede haszndlatban 1évo heparinokéval és ordlis anti-
koaguldnsokéval is.

- kozvetlen ordlis hatdsa révén egyedildllé antikoagulans.

Motté : Aki egy embertdl lop cGtleteket, az plagizdl, aki tobbtdl, az kutat.
Azok a kutatdk,akik a természet otlet-tdrhdzanak osztdlyain nyitott
szemmel jdrnak, még felfedezdkké is vdlhatnak.

BAGDY DANIEL
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UJ ELJARAS A DNS SZINTEZIS CITOMETRIAS MERESERE

Az eljaras alapja.

Egy sejt populdcidét DNS-re specifikus fluorokrommal festve az
egyes részecskék DNS tartalma aranyos a fluoreszcencia
intenzitasaval, mely flow citométerrel koévethetd. Ilyen mddszerek
dltaldnosan elterjedtek a sejtpopuldciénak a sejtcikluson beliili
megoszlasanak megbecsiilésére. Hatranyuk, hogy a ~citometrias
analizisekhez a sejtproliferdacidéra utald S fazis kdzvetleniil nemn,
csak a ciklus tobbi fazisat reprezentald gorbeszakaszok "levonasa"
utan értékelhetd. A kis mennyiségii Gjonnan szintetizdlt, naszcens
DNS vizualizaldsa az Oridsi tomegli cellularis DNS detektdléasa
nélkil azzal az eldnnyel jar, hogy a DNS replikacid -kdzvetleniil
mérhetové valik, és rendkivil érzékeny médszer birtokaba jutunk. A
DNS replikaciés Jjelek autoradiografiaval (Hay és Revel 1966;
Huberman és mtsai 1973; Fakan és Hancock 1974; Smith et al. 1984;
Nakamura és mtsai 1986), ujabban ink&bb fluoreszcens mikroszkdpos
felvételekkel kiilénboztethetdk meg (Langer és mtsai 1981; Nakamura
és nmtsai 1986; Hiriyanna és mtsai 1988; Banfalvi és mtsai 1989,

1990) .

A DNS replikéacidé fluoreszcens mikroszképos kovetéséhez alapul
bromdeoxyuridin, ujabban inkabb biotin-nukleotidok  beépiilése
szolgal. Biotin-nukleotidok alkalmazéasa lehetoveé teszi a
replikacids jelek  mikroszképods megkiilonbdztetését, mely a

biotinnak az avidinnel vagy streptavidinnel valdé kdlcsdnhatéaséara
éplil. Az 1. Aabra az Aaltalunk is alkalmazott biotin-11-dUTP
képletét mutatja be. A fluoreszcens mddszereket mind az in vivo

(Hiriyanna és mtsai 1988), mind az in vitro replikaciés
rendszerekben (Blow és Watson 1987; Langer é&s mtsai 1981)
alkalmazzak. A ©permedbilis sejtekben szintetizalt biotin-DNS
(Hunting és mtsai 1985; Nakayashu és Berezney 1989)

detektalhatdéséaga nagy mértékben novelhetd immunfluoreszcens
amplifikdciés eljards segitségével, mely a DNS-be Kkeriilt biotinra
FITC-avidint majd biotin-antiavidint épit, majd ezt a fluoreszcens
"szendvicset" néveli a hatékonyabb detektdlhatésidg érdekében.
(Banfalvi é&s mtsai 1989). A DNS replikdcid sebességének
csokkentésével és immunfluoreszcens amplifikacidéval az Okazaki
fragmens méretnél roévidebb DNS szakaszok szintézisével lehetdvé
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valik egyedi replikonok detektédldsa és az S fazis kezdetén a
replikonok szamadnak meghatédrozasa (Banfalvi és mtsai 1990).

Uj citomerids eljarasunk lényege: permedbilis sejtekben a DNS
pulzusjelzéséhez biotin-11-dUTP nukleotidot &pitilink be, sejtmag
izoldlds utan immunfluoreszcens amplifikaciét alkalmazunk, mely a
biotin-avidin k&lcsdnhatdson alapul és az avidin &ltal hordott
fluoreszcens jeleket (FITC) kvantitativ citometria segitségével
mérjik mikroszkdépos analizis helyett.

Biotin Linker duTpP
[ 11 LN
0
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7\
HN  NH
0
”ﬁf‘ 0 0 A
S “(CHp)— C — NH — (CHp)g— C —NH — CHp—~ CH==CH [ /r\ig
l.4bra Biotin-11-dUTP
OH
Sejtkultira

HT 168 human melanoma sejtek tenyészetét (A 2058) hasznaltuk a
kordbban leirtak szerint (Ladanyi et al. 1990).

Replikdcidés jelek amplifikdléasa

A koradbban leirt mddszert (Banfalvi et al. 198y sejtmag
szuszpenzidra adaptaltuk. Roviden: permedbilis sejtek DNS
szintéziséhez dTTP helyett biotin-11-dUTP-t haszndlunk a pulzus
jelzéshez (15 perc 37°C-on). A Dbeépiilést 20-szoros térfogat
jéghideg etanollal &llitottuk 1le. A magokat centrifugédlas utéan
(500g - 8 perc) kétszer 1-1 ml etanolban, kétszer PBS-ben
szuszpendaltuk. Az ezt kovetd inkubacidés és mosési 1lépések
szobahomérsékleten, magas soékoncentrdcié mellett torténtek (4xSScC,
0.05% Tween-20, pH 7.0, 5% zsirmentes tejpor), hogy megeldzzik a
FITC-avidin nem specifikus kotodését a biotinhoz. Az amplifikéacié
elsd 1lépéseként 5 pug/ml FITC-avidinnel inkubaltunk, melyet
hiaromszori mos&s utan biotin-jelzett kecske antiavidines kezelés
(5 pg/ml) kovetett. Kétszer ismételtiik e ciklust, végiil a FITC-
avidines inkubacidé utan kétszer 4xSSC-vel, egyszer-egyszer pedig
Ssc-vel, Tween-20(0.05%) -PBS-sel, illetve PBS-sel mostuk a
magokat.
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Flow citometrids analizis

Thymocyt&k DNS-tartalmidt, illetve DNS-replikacidéjat vizsgaltuk
Beckton-Dickinson (Mountain View, Ca, USA) FACS III cytometer
segitségével. Az RNase (1 mg/ml) kezelés (30 perc-37°C) utani
propidium-jodidos (PI) festés (sdtétben 20 perc 0°C-on, 50 pug/ml
koncentraciéval) a minta &tlagos DNS-tartalmidrél (C-érték) adott
felvilagositast.

A 261d fluoreszcencia (FITC) viszont Kkizarélag az S féazisban
replik&16dé magokat jelezte, kozvetleniil az immunfluoreszcens
amplifik&cidé utadn mérve.

Naszcens DNS fluoreszcens megjelenitése

Permedbilis egér-thymocytdk és human melanoma-sejtek {Gjonnan
szintetiz&lt DNS-ébe biotin-11-dUTP-t épitettiink be, igy a magok
biotin-jelzetté valtak. Az izolalt magokat targylemezre
szélesztettiik, majd fluoreszcens mikroszképban vizsgaltuk. Végilil
az amplifik&cidé révén lathatéva valt naszcens DNS-t lefényképeztiik
(2. abra).

2. dbra. Biotin jelzett DNS fluoreszcens mikroszképos megjelenitése (a) egér timocita sejtmagban,

(b) melanoma sejtmagokban. Skéla: 25 um.

Mikroszképds mérés felvaltdsa citometridval.

A fluoreszcens jelek mikroszkdépos vizsgdlata és kiértékelése
iddigényes és faraszté feladat, nem Dbeszélve az analizis
szubjektiv koriilményeirsdl. A sejtmagokat ezért nem targylemezen
régzitettiik, hanem az immunfluoreszcens amplifikaciés eljarast
sejtmag szuszpenzidéra adaptdltuk a citometrids analizdlhatéséag
érdekében. JIlyen analizist mutatunk be a 3. abran. Egér
timocita&kat izoldltunk (Ba&nfalvi és mtsai, 1984), biotin-DNS-t
szintetizialtunk permedbilis sejetkben, sejtmagot preparaltunk
beldle. A fluoreszcens jeleket amplifik&ltuk, a DNS tartalombdl
propidium jodidos festéssel nyertiink flow citometrids profilt (3a
dbra), melyen a 2C érték a Ggy/Gl fdzisnak, a 4C érték a G2
fazisnak felel meg. Az S fazisra a 2C és 4C érték kozotti godrbe
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DNS tartalom (PI fluoreszcencia)

Események gyakorisdga

L 1

2C 4C

S fazis (FITC fluoreszcencia)

3. dbra. DNS replikdci6 mérése flow citométerrel. Egér timocitdkat izoldlunk, permeabilizdltunk és
biotin-DNS-t szintetizdltunk és a fluoreszcens jeleket amplifikdltuk. (a) DNS tartalom propidium
jodidos festéssel , (b) replikdlod6 DNS FITC jelei.

szakaszbdl kovetkeztethetilink. C értéken a haploid genom tartalmat
értjik. A replikdl6dé sejtek magjaiban immunfluoreszcens jelzés
utan a FITC zo6ld fluoreszcenciaja citometriaval kovetve
kézvetleniil a populacid S fazisu sejteire vonatkozéan ad
felvilagositast, a zavaré cellularis DNS kizarasaval (3b. abra).
Kiemeljiik e médszer alkalmazhatésdgdt a sejt-szinkronizalas
hatékonyséaganak a sejtosztddas mértékének, a replikéaciés
gatlészerek hatékonysdginak megitéléséhez.

Schweighoffer Edina, Schweighoffer Taméas,
Apati Agota é&s Banfalvi Gaspar
SOTE I.sz. Kémiai-Bikémiai Intézet
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NYILT LEVEL

A FELSOOKTATASI TANREFORM UGYEBEN

Dg.klglss Adédm
D — ) 's 4 z
Déleini Titkdrsig Kreativ szakemberek képzése
- A tanszékek alkotd mihelyek
- Oktatas és kutatds Gsztonzo
) 0sszhangja
Tisztelt Dék4n Ur!

Az egyetemiinkon, karunkon foly6 tanreform iigyében irok Onnek. Szives engedelmével elkiildsm
levelem m4solatait egyetemiink rektordnak, és azoknak a kollegdimnak , bardtaimnak is, akikkel az
aldbbiakban felvetett kérdéseket megvitattam. Elgondoldsaim végiilis ezeknek a beszélgetéseknek a
sordn form4lédtak. Orémmel venném tovdbb4, ha Dékdn Ur hozz4jérulna levelemnek az ELTE

TAJEKOZTATO szeptemberi szdmé4ban val6 kozléséhez.

Dékd4n Urnak a kari oktat4si reformmal kapcsolatos koncepcidjit, melyet a “Reform, tanszabads4g,
autonémia” cimi cikkében (Magyar Nemzet, 1991 oktéber 1) kifejtett, fenntartds nélkiil elfogadom.
Eszrevételeim és javaslataim ezért csak a reformfolyamat menetére, technikai mikéntjére

szoritkoznak.

A tanreform demokratikus jdtékszabdlyok szerint, alulrdl felfelé, a tanszéki szintrdl a kari vezetés
felé irdnyulva bontakozik ki. Jelen viszonyaink kdzt ennek a gyakorlatnak ugyan nincs redlis
alternativdja, a mechanizmus nehézkessége €s hibdi egyre nyilvdnvalébbd vdlnak. A probléma
orszdgos méretid: a demokratizmus csak demokratikusan szervezddott kozegben mikddhet adekvét
mdédon. A tanszékek oktatdi/kutatdi 1étszdmdt, mindségi Osszetételét €s kapcsolatrendszerét, a
csoportszerkezetet még nem érinthette meg a reform szele. Igy, mikdzben a hajébél kiszérunk
jénéhdny térgyat, ijakat emeliink be, dtfestjiik a berendezést, netdn ndveljiik a vitorla méretét, az
eloregedett, vagy az elmult évtizedek sordn hanyagul 4csolt borddzat egyelére marad. Beldtom
mindamellett, hogy a reform sodrdban, elsietett nagyjavitdssal nem kockdztathatjuk a hajézds
biztonsdgdt. Amit remélhetiink, az az, hogy a feltdmadt demokratikus szell6, s ennek nyomdn egy \ij
oktatdsi stflus, a reform mdsodik nagy hullimverésében eloddzhatatlannd teszi majd a szerkezet

dtépitését is.

A kari szintd oktatdsi reform jelenlegi stddiumdban a legsiirgetGbb teenddnek azt tartom, hogy az
egyes tanszékeken kidolgozott reformtervek kozott Osszhangot teremtsiink. Egységes elvek és
szabdlyzék nélkiill ugyanis nem valGsithat6 meg el6remutatd, felsGoktatdsunk globdlis
korszerisitését szolgdl6 reform. Ez az a feladat, amely aligha oldhaté meg a javasolt valamennyi
megoldds maradéktalan figyelembevételével. Ahhoz, hogy az egyes hajok szabadon, de mégis
flottdba témoriilve, hatdrozott cél felé vitorldzzanak, parancsnoki koncepcidra és irdnymutatdsra van
sziikség. Tudom, hogy Dékdn Ur érzi ennek a feladatnak a silydt, s munkatdrsaival dolgozik a
megolddson. Ehhez a munkdhoz kivdnok képességeimhez mérten, igaz segité sz4dndékkal
hozz4jdrulni. Miel6tt konkrét javaslataimat megteszem, szeretném hdrom pontban megfogalmazni
azokat a - megitélésem szerint - legfébb célkitizéseket, melyek elérése reformok nélkiil
elképzelhetetlen:

1. A jov6 magyar egyetemének nem sziirke dtlagot, “betanitott értelmiséget”, hanem a hallgatéi tdbor
(képességek tekintetében) fels6kozEp rétegét €s elitjét megeélozva, szuverén gondolkoddsy, kreativ
szakembereket kell képeznie.
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II.A fenti cél szolgdlatdban olyan reformot kell megvaldsitanunk, amelynek eredményeképpen a
tanszékek és azok egyiittesei nem mechanikus oktatéi gépezetekként, hanem alkoté miihelyekként

fognak mikédni.

I11. A reform csak akkor érheti el céljit, ha a tanszékek oktat6i munk4ja nem hdtrdltatni, hanem
stimuldlni fogja a tanszékek tudoményos tevékenységét, €s vica versa, a tanszéki kutatdsok nem
veszélyeztetni, hanem javitani fogjdk az oktatds mindségét.

A kérdés az, hogy milyen, a Kar (az Egyetem) egészére kiterjed6 reform lendithet benniinket a
kitlizott célok elérése irdnydba. Javaslataim a kovetkezdk.

A tanszékek dltal meghirdetett programoknak (nem teszek kiilonbséget az elméleti el6addsok és az
ezekhez csatlakozé gyakorlati képzés kozt) hdrom alaptipusa legyen:

1. Alapozé kurzusok. Ezek funkciGja a szakteriilet (kémia, fizika, bioldgia, stb.) miveléséhez
minimdlisan, de elengedhetetleniil sziikséges alapismeretek tanitdsa, és a jelenleginél lényegesen
szigortibb szdmonkérése. Az alapozé kurzusok a radikdlis mindségi szelekcid eszkozei lennének. A
szlir6hatds fok4tdl fiiggben az induld hallgatdi l€tszdm a jelenlegi két hdromszorosdt is elérheti,
mik6zben a magiszteri szintet teljesitd (diplomdt szerz3) hallgatdk szdma - a piaci igényektdl
fiiggden - csak a kivdnt mértékben ndvekedne, vagy éppen csokkenne.

A szakonként és szakkombindciénként elirt kotelezd alapkurzusokat szigorian kotétt tanrend
helyett ajdnldsok alapjdn, vagy akdr tetszés szerinti sorrendben végezhetnék el a hallgaték. A
jelenlegi kotottségek felolddsat csak az tenné lehetdvé, ha az egyes alapozé programok id6tartamat
egy szemeszterre korldtoznink, s azok tanévenként kétszer, tehdt minden egyes szemeszterben
kiirdsra keriilnének. A tanrendet szinesebb€ tenné, a hallgatdk vdlasztdsi szabadsdgdt novelné, az
oktatck terhelését pedig csokkentené, ha az alapképzésben résztvevo tanszékek alapozd programjait
szemeszterénként mds és més oktatd neve fémjelezné. Az ismétl6d6 programok tematikdjanak és a
szdmonkérés médszerének egységességét a tanszékeknek kell garantdlniuk.

Kialakuldban 1€v6 kétlépcsds okatatdsi rendszeriinkdn beliil az alapozé kurzusok szakonként és
szakkombindci6nként meghatdrozott rendszere alkotnd az alapképzés gerincét. Elgondoldsom
szerint azonban a kotelez6 alapozé kurzusok egyiittese nem toltheti ki az alapképzésre szdnt id6t. Ha
a tanszabadsdg elvét kovetkezetesen érvényesiteni kivdnjuk, olyan képzési rendszert kell
kidolgoznunk, amely mdr a hdrom (vagy esetleg négy) évre tervezett alapképzési periéduson beliil is
megajidndékozza a didksdgot azzal a lehetéséggel, hogy megiegye az elsé (taldn kezdetben tétova)
1épést a specializdl6dds irdnydba. Ennek a kelloképpen még fel nemn ismert igénynek a kielégitését
zzoﬁ%m% a tetszés szerint vélaszthaté haladd kurzusok, melyek az alapoz6 stidiumok anyagédra
piilnének.

Az alapképzés szerkezetére vonatkozd javaslatom lényege tehdt az, hogy a hallgaték az
alapismeretek elsajétitdsdt kovetéen mdr ebben a tanulmdnyi fézisban is eljuthassanak az egyes
dltaluk preferdlt diszciplindk halad6 szintd elsajdtitdsdig. Kényes kérdés az alapszinten beliil
megkovetelt alapozd €s szabadon vdlaszthatd haladé kurzusok idfardnydnak meghatdrozdsa. Az
alapoz6 kurzusok sajdt becslésem €s kiilfoldi példdk alapjdn idedlisnak tdiné 70 %-os részardnya a
jelenleg kotelezd tananyag volumenének drasztikus csokkentését vonnd maga utdn. Ez az egyes
tanszékek részér6l nagy OnmegtartGztatdst feltételezne, s annak beldtdsdt, hogy egy kurzus
fontossdga €s szinvonala nem az elfadott ismeretanyag mennyiségével ardnyos. Sokkalta ink4bb
azzal az €rdekl6déssel, melyet az kivdlt, s mely a hallgatékat a tdrgy haladé szinten torténd
tovdbbtanuldsdra készteti.

2. Halad6 kurzusok. Haladé kurzust minden olyan tanszék meghirdethet, amely az alapozé
képzésben is résztvesz. A programoknak - a diszciplina jellegétél fiiggden - az alapoz6 stidiumokon
tanitott ismeretek elmélyitését, magasabb szinten t6rténd kifejtését, részletezését, ill. a szakteriilet
mindenkori legfrissebb tudomdnyos eredményeinek bemutatdsdt kell szolgdlniuk. Az alapozé
kurzusok id8beosztdsdhoz hasonléan a haladg programok is egy szemeszter id6tartamiak lennének,
és minden szemeszterben lehetéséget kellene biztositani felvételikkre. Az alapozé és az ahhoz
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csatlakozé haladé kurzusokat tehdt az egyes tanszékek pdrhuzamosan és szemeszterenkénti
periodicitdssal folyamatosan tartandk meg, ezzel lehetGvé téve, hogy a didkok tGbb€ kevésbé
egyénileg dsszedllitott tanterv szerint végezzék tanulmdanyaikat.

3. Speciilis kurzusok. A jelenlegi specidlis kollégiumoknak megfelel stidiumok, melyek azonban a
mér Osszegyetemi szinten is bevezetés alatt 4116 kétlépcsds alap €s magiszteri képzési rendszer
struktirdjaban a jelenleginél lényegescn nagyobb sulyt kapndnak. Nem utolsé sorban annak
készénhetéen, hogy az alapképzés fentiekben javasolt racionalizdldsa kovetkeztében a tanszéki
oktatéi kapacitds jelentls része felszabadulna, és az igényes specidlis képzés szolgdlatdba lenne
llithatS. Ertelemszer(ien, ezeknek a programoknak a szellemi toltését €s szinvonaldt a tanszéki
kutatdsi hagyomdnyok és az aktudlis kutatdsi profil garantdlndk. Ekképpen a magiszteri fdzisban
felvehet6 kurzusok a posztgradudlis (diplomaszerzést kovet0) képzés nyitdnydt jelentenék,
természetes dtvezetést arra a képzési szintre, melynek kiépitésén fdradozunk.

Osszefoglalva, a fentiekben ajdnlott szisztéma a kiilénb6zd szintdi modulokbdl felfelé épitkez6,
tobbféleképpen 4tjdrhat6, a meghatdrozd nyugat-eurépai és amerikai rendszerekkel is kompatibilis
oktatdsi szerkezet és stilus kialakit4s4t tenné lehetévé. Hiven szolgdlnd azokat a célkitiizéseket,
melyeket levelem elején az I.-III. pontokban foglaltam &ssze. Vertikdlis kifejtésben és

perspektivdban a rendszer el6nyei a kdvetkezok:

A. Egyszerisitené, esetleg feleslegessé tenné a bonyolult tantervi egyeztetések gyakorlatdt, a
tantervi hdld felettébb szovevényes rendszerének kidolgoz4s4t. :

B. A jelenlegi formdjdban elaprézott, a teljes oktat6i garddt lek6td alapképzés javasolt egységesitése
és egyszerusitése szellemi kapacitdst szabaditana fel. Ez a kutatéi munka és ezzel szoros
Osszefiiggésben a specidlis stidiumok szinvonal4t ndvelné, végsésoron a posztgradudlis tevékenység

kibontakoz4sa felé nyitna kaput.

C. A struktira egésze, kivélt a didksdg fokozatosan érvényesiil6 vélasztdsi kényszere a vélaszték
bdviilésével egyetemben a jelenleginél kritikusabb és kreativabb hallgat6i mentalitds irdnydba hatna.

D. A hallgaté szabad vdlasztdsa \igy a halad6, mint a specidlis kurzusok tekintetében az egyes
tanszékek kozt versenyhelyzetet teremtene. Végiilis ennek érvényesiilése nélkiil az évezred
forduléjdn aligha képzelhetd el hatékony, a tanszék (tanszé€kcsoport) szerkezetére is visszahatd, azt a
kor kévetelményeinek megfeleléen folyamatosan formdld, flexibilis felsGoktatdsi rendszer.

Levelemet annak reményében z4rom, hogy Dékén Ur kiérzi beldle az egyetemiink rangjiért és
jovajéért aggddd, kutatéi €s tandri hivatdsa kozt €les hatdrvonal megvondsdra mindigis képtelen
munkatdrs joszdndékat.

Budapest, 1992 jinius 20.-4n

Dr. Gréf Ldszl6
egyetemi tandr

EOTVOS LORAND TUDOMANYEGYETEM
BIOKEMIAI TANSZEK
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A HAZAI BIOTECHNOLOGIAI IPAR

NEHANY JELLEMZ0O VONASA*

A magyar biotechnoldgiai K+F program eredményeirdl részletes
és Osszefoglald, értékeld beszdamolét olvashatunk a Magyar Tudo-
manyban (1). Ugy gondolom, a VIII.Fermentdcids kollokvium minden
résztvevdjének hasznos és tanulsdgos lehet ennek a tanulmdnynak
az ismerete. Azt hiszem, egyetérthetink a hazai biotechnoldgiai
program Miszaki-Gazdasdgi Tandcsa elnokének és programmegbizott-
jdnak véleményével : ,...a kutatds bizalmi légkort igényel, amely-
nek kdlcsonosen kell megnyilvdnulnia a kutatd és a programot kor-
dindld dn.tudomdnyszervezd és a munkdt finanszirozo kozott. Hin-
ni kell a felvetett (kit@Gzott) kutatdsi feladat elvégezhetdségé-
ben, a koordindld kozremikodésének érzékenységében és segitd
készségében, valamint az ezekhez szikséges erdforrdsok eldteremt-
het6ségében." A hazai biotechnoldgiai helyzetképet én egyfeldl
néhdny ipari eredménnyel igyekszem kiegésziteni, masfeldl pedig,
elore tekintve, a fejl6dés szempontjabdl egy 1lényeges tech- -
nolégiai tényezdre, a léptékhatdsra kivdnom felhivni a figyelmet.

Jelentds hazai biotechnoldgiai ipari eredménynek tekint-
hetjik - véleményem szerint - azt, hogy Eurdépdban eldszor hazdnk-
ban alkalmaztak ipari méretben immobilizdlt enzimet - az invert-
cukor gydrtdsdban. A Budafoki Szeszgydrban folytonos erjesztési
technoldgidt vezettek be. Nagy kapacitdsud (évi 5o000-7000 t) , mo-
dern lizin Uzem épilt fel és termel, kielégitve a hazai igényeket.
(2). Gydgyszergydraink jelentds erdfeszitéseket tettek biotech-
noldgiai tevékenységiik korszerlsitésére mind az infrastruktdra
javitdsa, mind a szakemberek képzése terén. A hazai biotechno -
l16gia jovoje szempontjdbdl fontosnak tekinthet6 a Mez6-
gazdasdgi Biotechnoldégiai Kozpont felépitése Godolldn és a ku-
tatdmunka meginduldsa (3). Mindezzel szoros Gsszefiliggésben bio-
technoldgiai oktatdsi programok indultak az egyetemeken gradudlis
( Budapesti Mszaki Egyetem, Kossuth Lajos Tudomdnyegyetem, Jdzsef Attila
Tudomanyegyetem, EGtvos Lérdnd Tudomdnyegyetem, Godclléi Agrér tudomédnyi Egye-
tem) és postgradudlis szinten (Budapesti Mlszaki Egyetem, Godolléi ATE).

*A VIII.Fermentdcids Kollokviumon (Hajddszobosz16) elhangzott eldadds alapjan.
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Bioldgiai bankok jottek létre és az Orszdgos M(iszaki Fejlesztési
Bizottsdg jél mikdd6 informdcids hdldézatot valésitott meg.

A hazai biotechnoldgiai kisvdllalkozdsok kgziil a Bio-
technika Rt-t(a Szegedi Bioldgiai Kozpont mellett) 70 MFt-os
alaptokével hoztdk létre; ez a vdllalkozds azonban nem bizonyult

életképesnek. Az EGIS Gydgyszergyaron beliil 160 MFt alaptokével
kezdte meg m(kodését a TRIGON Kft, amelynek 80 alkalmazottja van.
A human alfa-interferon mellett virus-diagnosztikumokat gydrta -
nak. 1991-ben 44 MFt-ot forgalmaztak. A 15 MFt alaptokével léte-
sitett DIAGNOSZTIKUM Kft mint magdnvdllalkozds 1991-ben 50 MFt
értékd human diagnosztikumot gyartott.

A hazai fermentdcids gydgyszeripar mai helyzetének fel-

mérésekor nem hagyhatjuk figyelmen kiviil azt, hogy a Chinoin, a-
mely bolcs6je volt a hazai penicillin-gydrtdsnak, ennek az évnek
a végeén megsziinteti fermentdcids tevékenységét. Tudomdsunk sze-
rint a Phylaxia fermentdcids részlege is az életben maraddsért
kizd. Ezek a tények arra utalnak, hogy a régi gazdasdgi kodrnye-
zetben viszonylag jél properdld gydgyszeripari fermentédcids ilze-
mek a mai versenyhelyzetben mdr komoly nehézségekkel kiizkodnek.
Két kérdés meriil fel és var vdlaszt : (1) mi ennek az oka és (2)
mit lehet tenni ? Az elsd kérdésre adandd egyik lehetséges va-
laszt alétémasztja az alédbbi tabléazat

A magyar fermentdcids lizemek nagysdga és fermentorparkjanak

jellemz6i

- Modern kapacitds™
Uzem Brutté kapacitds m> m> 5
Biogal 804 564 70
Chinoin 600 300 50
Phylaxia 550 260 47
Richter 328 190 58
Agroferm 960 960 100
Usszesen : 3242 2274 70

*Modern kapacitdson miszerezett fermentort értink
Nyugati vdllalatokndl ritkdn ritkdn taldlunk 500 m3-né1 kisebb

fermentdciés kapocitdsd és 100 M USD/év alatti termelési értéket
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produkdlé iizemet. Ugy tinik, hogy ez az a kritikus méret, amely
alatt mdr nehéz gazdasdgosan termelni. A nyugati dzemek nemcsak
nagy fermentdcids kapacitdssal, hanem nagy térfogatd és miszere-
zett fermentorparkkal is rendelkeznek. A HOECHST cég frankfur-
ti lUzemében pl. 24, szadmitdgéphez kapcsolt, 150 mj—es fermentor
van (a brutté fermentdcids térfogat 3600 m3). Ezzel szemben a
tel jes gydgyszeripari fermentdcids kapacitdsunk 2282 m3, ebbd6l
1314 m3 ( 57 %) miszerezett modern fermentor és 1180 m3 a nagy
térfogatd, mlszerezett, részben szdmitdégéppel irdnyitott fermen-
tor. Ezek a tényadatok vildgosan mutatjdk : viszonylag kis kapa-
citdsu lizemekkel rendelkeziink, a berendezések zome korszerdtlen,
nem miszerezett és kis kapacitdsd . Nyilvédnvald : ezekben az Uu-
zemekben - a léptéktorvény értelmében - nem lehet megfeleld pro-
duktivitédsid, hasznot hajté termelést folytatni. Ugyanis a 1lépték-
torvény szerint minél nagyobb a termelt mennyiség, anndl alacso-
nyabb a termelt anyag onkoltsége és ezzel GOsszefliggésben - az
dra. Mindaddig, amig nem tudunk a fenti koridlményeken valtoztat-
ni, nem remélhetjik, hogy nemzetkozi téren versenyben maradha-
tunk. A fenti kdvetelményeknek hazdnkban ma lényegében csak a

BIOGAL Gydgyszergyar felel meg.

NYESTE LASZLG
Hivatkozdsok
(1) Hollé Jdnos és Kralovédnszky U.P&l : Magyar sikerek a bio-

technoldgiai kutatdsban. A magyar K+F program eredményei.
Magyar Tudomdny (1992) 3, 268-82.

(2) G4l Ferenc és Balogh Istvdn : Lizin el64llitds ipari méret-
ben. BIOKEMIA (1992) 16(2), 75-80.

(3) Barabds Zoltdn : The Mission of Biotechnology in the ABC.
BIOKEMIA (1991) 15(1), 43.
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BIOLOGICAL FUNDAMENTALS IMPORTANT
FOR A FUTURE EUROPEAN BIOTECHNOLOGY

During a meeting which was held in Brussels in April 1992, repre-
sentatives of the European Federation of Biotechnology (EFB) and
the staff of the Départment Générale XII of the European Commision
discussed the Biological Fundamentals that are important for the
future European biotechnology. This article summarizes the intro-
ductory lecture which reflects the position of the European Fede-
ration. To collect information in the field of Biological Funda-
mentals, a letter had been sent to EFB members containing the
following questions

(A) What are the scientific bottlenecks in the field of
Biological Fundamentals which limit the development
in biotechnology ?

(B) Which research areas in basic biology should be sup-
ported by future EC-programmes ?

(C) Are there bottlenecks, other than scientific ones,
which hinder the progress in biotechnology ?

Nearly 30 EFB members from 10 different countries working in
basic biology, in biochemistry and also in chemical engineer-
ing gave their advice. The people responding were employed at
Universities, Research Institutes and in industrial companies,
thus ensuring that the information collected could be considered
as accurate assesssment of those areas requiring intensivr re-
search in biotechnology.

Scientific bottlenecks hindering

~development in biotechnology

In this section, the scientific bottlenecks hindering development in biotech-
nology will be discussed separately for macromolecules, micro-
organisms, plants and animals.

Macromolecules of cellular origin play, without doubt, an
important role in biotechnology. Chromo -
somes, proteins and other biopolymers can be considered to repre-
sent subclasses of macromolecules of immense biotechnological im-
portance.

Concerning chromosomes, their overall architec-
ture is a demanding future project. In particular, the structure
of the eukaryotic chromosome during different phases of the cell
cycle has to be elucidated. Another field which deserves much
attention is that of DNA-sequencing. Sequencing procedures are
still too slow to allow the genomic sequence of industrially im-
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portant organisms to be determined in a reasonable time. One of
the biggest tasks thereafte, is the identification of biological
functions of nucleotide sequences. If no sequence homologies are
found in data banks. the functional analysis requires much es-
perimental work.

Protein engineering 1is considered to represent an
important field in future biotechnology. A prerequisite for this
technique is the existence of the 3-dimensional structure of the
protein investigated. Therefore, the 3-dimensional structure de-
termination of protein has to be improved. Another problem is the
structure predictability of proteins based on amino acid sequences.
If the 3-dimensional structure of related proteins are known, com-
puterized protein modelling can help to develop model structures.
If there is no information at all, efforts are necessary to ana-
lyse the process of protein folding in order to collect informa-
tion about the formation of the 3-dimensional protein structure
in vivo. It should be mentioned that to date, it is not clear
whether a reasonable 3-dimensional structure of proteins is also
necessary tto study protein-protein and protein-ligand interac-
tions. The next level of complexity deals with protein clusters
which which can even contain RNA. The architecture of these clus-
ters and also their dynamic behavious is of importance for their
application of this tools in biotechnology.

In the polymer field, the structure, function and dynamics
of membranes still requires a great deal of attention, although
recent results in membrane biology are really spectacular. An -
other polymer which should be analyzed to a larger extent is the
polysaccharide. The biosynthesis, structure and functions of po-
lysaccharides are only poorly understood. On the other hand, these
compounds play an important role in cell-cell recognition and
will therefore gain more and more importance for biotechnology.

MlCI‘OOI_‘QanlSﬂlS play the most impoertant role in present-

day biotechnology. Since most of them can
be modify by genetic engineering techniques, it is expected that
they will not loose their leading position in the field. In or-
der to make use of all their potetialities it is necessary to
analyze the genomes of industrially important microorganisms at
the nucleotide level. Although genetic engineering is already
developed to a high degree, improvement of gene transfer techniques,
in particular, for lower eukaryotes, e.g. for filamentous fungi, is
one of the future tasks.

Besides genetics, microbial physiology was considered to re-
present an important future research field. Today, it is no prob-
lem to identify genes involved in specific metabolic pathways and
also to analyze their function by biochemical means. Now, it be-
comes and more and more necessary to determine the fluxes which
are pumped through these specific metabolic pathways. In the
light of biotechnology, these fluxes have to be optimized in or-
der to produce specific cellular compounds.
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Although much experimental work is still necessary in order
to understand classical microorganisms used in biotechnology,
there is already a big demand for new microorganisms which can
be used as a source of macromolecules having new properties. Ex-
tremophiles for e.g.transpired to containmany interesting heat-
stable proteins. In addition, it should be taken into account
that to date we are able to culture only 5-10 % of all microorga-
nisms found in nature. Therefore, methods should be developed to
handle viable but non-culturable microorganisms. Such methods should
include techniques to analyze single cells in a complex environ-
ment.

Plants &tre gaining increasing importance in biotechnology,
— since it is already possible to genetically modifiy ag-
ricultural species. Bottlenecks in plant science result from the
limited knowledge of the biosynthetic pathways involved in the
production of primary and secondary metabolites. Another limita-
tion is connected to gene transfer techniques. For monocots for
e.g. a powerful transformation procedure is still missing. In ad-
dition, the regeneration of adult plants from single cells is tech-
nically possible for only some model plants. For many agricultu-
rally important plants the regeneration procedure has still to be
developed.

Gene regulation in plants is also an interesting field which
should get more attention in future. By using reporter gene con-
structions, the regulation of specific promoters can be studied.
How limited our knowledge really is, was demonstrated by the use
of the gene amplification technique which very often resulted in
an opposite effect, namely in a reduction of the expression of
the amplified gene. The next challenge in plant science is the
differentiation process which perhaps is also tightly connected
with regulated gene expression. The response to environmental
stresses seems to play an important role in agriculture. Again,
it is of interest to understand this stress response on the mo-
lecular level. This would automatically enable plant growth to
be optimized under extreme environmental conditions, such as en-
hanced temperature, severe drought and high salt concentrations.

0f interest is also to analyze the plant with respect to
its interaction with the environment, in particular, with sym-
biotic and pathogenic microorganisms. Information on cell-cell
recognition is not available in this field. Furthermore, the
signal transfer between the interacting partners should be ana-
lyzed in more detail.

Animals can also be expected to play a more important role
—_— in biotechnology. As is the case for microorganisms
and plants, the metabolic pathways in animal cells need more at-
tention. Additionally, the gene transfer and generation of trans-
genic animals cannot be classified as single laboratory tech-
niques. Concerning gene regulation and differentiation,transgenic
animals are extremely helpful in elucidating these processes. In
addition to the points mentioned, animal science has still two
further important aspects which are of value to biotechnology. One
aspect deals with the cellular and the molecular level of immu-
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nology. These investigations have proved it possible for e.g.to
receive genes for antibody production in microorganisms. The oth-
er aspect is that of cellular and molecular neurobiology. It is
often discussed that the deciphering of the brain structure will
influence even computer science.

Last but not least, the introduction of animal cells with
microorganisms should also be studied. This is clearly necessary
for medical reasons. However, future research should also help
explain the field of cell-cell recognition and signal transfer
between the pathogenic microorganism and the animal cell.

Biological fundamentals which

need support in future European

Community programmes

From the previous section, it becomes evident that there is a
long list of interesting biological problems which when solved,
would accelerate the development of biotechnology. The follow-
ing section lists specific biological fundamentals which deserve
to be incorporated into future European Community programmes. It
should be mentioned that this collection is not complete but it
contains all those proposals which were repeatedly mentioned in
the letters received.

Concerning
Macromolecules , automation and robotization

of the DNA-sequencing tech-
niques were considered to need further support. Also the con-
tinuous development of the computerized handling of nucleic acid
seguences should be part of future research programmes. In the
field of 3-dimensional protein structures, new methods are nec-
essary to facilitate the structural analysis. NMR-spectroscopy
seems to be an interesting method since it allows the structure
of proteins in solution to be analyzed. O course, protein mo -
delling and protein engineering to construct enzymes at will.
are still considered to have top priorities. More attention should
be paid to the development of a cell-free protein biosynthesis.
Using the PCR technique and a coupled transcription-translation
system, it should be possible to produce recombinant proteins -
entirely without transforming a living cell. This, of course,
would circumvent all the problems with recombinant organisms.

For}. Microorganisms , the study of global regulatory func-
\ tions belongs to those research top-

ics that require urgent attention. As an example gene regula-
tion in facultative microorganisms under microaerobic conditions
should be analyzed. It is of specific interest to find out how
the oxygen tension is measured by a molecular sensor. Progress
in this field can only be achieved by combining genetics, bio-
chemistry and physiology. Microbial physiology on the other hand,
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is still considered to require more support. In particular, the optimi-
zation of carbon fluxes for the synthesis of heterologous pro-
teins and secondary metabolites should be carried out by genetic
engineering. New methods should also be developed to study the
microbial metabolism on the cellular level. The introduction of
a micro-NMR technology seems to solve many of the existing prob-
lems. Last but not least, the secretion of heterologous proteins
in microorganisms is still an important research field which has
an enormous impact in biotechnology.

In the | .
Plant:field , the development of more sophisticated

cloning techniques should be planned,
for e.g. the development of arteficial plant chromosomes similar
to yeast arteficial chromosomes is an interesting project. Addi-
tionally, by the use of genetic engineering techniques, energy
and carbon fluxes should be directed towards defined sinks, for
e.g. into sinks connected with seed or tuber production. This
field which is termed molecular physiology, should be analyzed
to a greater extent. There is much hope that in future, trans-
genic plants can be used for the production of heterologous pro-
teins. If such proteins are stored in seeds or tubers the con-
cept of protein farming would become very attractive. In this case,
the chemical bioreactor is completely replaced by the individual
transgenic plant. Another aspect of plant biotechnology in the
development of molecular concepts is to increase piant defense
against pathogenic infections. The improvement of symbiotic in-
teractions to enhance plant productivity should also be included
into a future program.

Animal.:biotechnology is a growing field and the clon-
ing techniques are in their in-
fancy. It would be of an immense progress to insert a foreign
gene at a defined site. Therefore, research should be initiated
to analyse this problem. It transpired that the production of
heterologous proteins in animal cell cultures play an important
role, since these proteins are correctly glycosylated. However,
the entire production process in animal cell cultures, is still
very ineffective. The limitations of the production process
should be explored. Recently, an interesting alternative of the
production of heterologous proteins by transgenic animals was
developed. This alternative makes use of lactation, during which,
under natural conditions, an extremely rich protein solution is
produced. This alternative deserves future attention since it
would garantee that high-value proteins could be produced by an
extremely inexpensive process. Analogous to the plant microbe
interaction, molecular concepts to avoid microbial infections
should also be analyzed. There is much demand for the ability
to control specific infections by lower eukaryotes.
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Bottlenecks other than scientific,
that hinder development in biotechnology

The prospects of future biotechnology are without doubt, tremen-
dous. The question, however, as to whether there will be a broad
application, depends on public percertion. It seems that pharma-
ceutical products made by genetic engineering will be accepted
without much hesitation. On the other hand, Recombinant DNA pro-
ducts introduced into the food sector, termed "food from the gene
kitchen", are still opposed by the public. In this connection,

it is really necessary to inform the public on a broad scale a-
bout modern biotechnology and, in particular, about the safe pro-
duction of pharmaceuticals and food by recombinant organisms. The
most important bottleneck at the moment is the unfavourable legis-
lation for contained use and deliberate release. This is not only
the case with the legislation in Germany, but also with the coor-
dinated European gene law developed by the EC . If this unfavour-
able legislation is not changed in the future, the biotechnology-
based industry will leave Europe and establish production plants
in the U.S. or Japan, where the legal conditions are much more
realistic and better adapted.to industrial production. Besides
these legal aspects, there are still bottlenecksin the discipline
of biotechnology itself. Very often the absence of effective di-
alogue between the various scientific fields constitutes impedi-
ments to an optimal development in biotechnology. In addition,
the biotechnological education at universities has to be enlarged
in ordes to produce scientists who are well qualified to develop
the future European biotechnology. Last but not least, the future
development in biotechnology also depends on the financial sup-
port of present research projects. Compared to other disciplines,
biotechnology with its broad spectrum of applications seems not
to be founded sufficiently.

To summarize : 1ne purpose of this article is to point
out the bottlenecks in basic biology which
hinder the future development in biotechnology. The opinions pre-
sented were colled from persons actively engaged in the European
Federation of Biotechnology. The aim of the article is to define
problems in the research field of Biological Fundamentals which
schould be addressed by future EC programs and solved by a colla-
borative European effort.

A. PUHLER

Genetikai tanszék, Universitat
Bielefeld, FRG
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Természetesen minden Je-
lent6s tudomdnyos ered-
ményrél a széles kozvé-
leményt is tdjékoztatni
kell. Ennek a tdjékoz-
tatdsnak azonban hiteles
nek és mértéktartonak
kell lennie. Elsddleges
kozlés pedig megengedhe-
tetlen a nem tudomdnyos
férumokon. A sajtdérte-
kezletre csak akkor ke-
rilhet sor, ha a felfe-
dezést tudomdnyos
folyéiratban mdr
kozolték, s6t, igazdan
jelentds eredmények ese-
tében célszerd az ered-
mények filiggetlen megerd-
sitését is megvarni.

A prioritds megbrzése
nem lehet ok a médidban
valé kozlésre, a felfe-
dezés idopontjdt a fo-
lyéirathoz valé beérke-
zés Jjelenti. A gyakorla-
ti jJelentdségl felfede-
zések esetében pedig az
illetékes hatésaghoz -
Magyarorszédgon az Orsza
gos Taldlmanyi Hivatal
valé bejelentés pontos
ideje szamit. (Van arra
példa, hogy a szabadal-
mi oltalom megszerzése
d6rdkon mdlt.)

BECK MIHALY : A tudomd-
nyos kutatds és kozlés
etikai kérdései.
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SCIENCE

Credibility in Science and the Press

recent lead story in Time entitled “Crisis in the Labs” characterizes the Amcrican
A researcher as under siege because of recent cases of fraud, misconduct, and error

by scientists. While accepting responsibility for such aberrations, the scicntific
community has a right to ask whether recent examples of plagiarism, fabrication, and
unethical conduct in the press demand an analogous article entitled “Crisis in Journalism.”
The parallelism between the problems and responsibilities of each community suggests that
a set of procedures in both science and journalism could benefit the credibility and
accountability of both professions.

A community that depends for its success on the responsibility of many individuals has
difficulty in being collectively accountable for the misdeeds of some of its members. No one
suggests that Time or the New York Times should be ashamed of themselves because of
stories published in the National Enquirer or because pornographic magazines are available
in every hamlet in America. Individuals and institutions are made accountable in journalism
and in science by taking seriously those who are consistently accurate and reliable and
ignoring or decrying those who are consistently sensationalized and inaccurate. Pressure is
increasing to create an overarching authority in science that could prevent the occasional
mountebank or misguided institution trom having a brief moment of notoriety. Freedom
of the press and freedom of scientific inquiry are similar in the sense that an overarching
directorate would kill the enterprise, but cach profession is accountable in the establishment
of procedures that responsible journalists and responsible scientists are expected to
maintain.

Onee the similarity of accountability in the two professions is recognized, they can help
each other to be of greater service to socicty. There are many examples these days of
improper conduct, of which the recent coverage of the chemical Alar, used to slow the
ripening of apples, is a dramatic example. In that case, a clearly dubious report about
possible carcinogenicity by a special interest group was hyped by a news organization
without the most simple checks on its reliability or documentation. This caused panic
among consumers and losses of millions of dollars by apple growers. Confronted with the
inadequacy of the dara, a spokesman for the public interest group recently suggested that
it was excusable because pecople are eating more apples than ever before. That is like an
embezzler justitving embezzlement by saying the banking industry continues to survive.
Worse, the public’s disdain for repeated scares indicates that an individual publication’s (or
broadcast group’s) willingness to cry “wolf” uncritically may be destroying the press’s own
credibility and its ability to provide legitimacy to responsible ¢nvironmentalists. The Time
article acknowledges this by pointing out that the press has been too willing to publicize
Jeremy Rifkin’s cries of alarm, which so far have been consistently wrong.

The press cannot be expected to have in-house scientists for every occasion, but can
be expected to establish procedures to improve its own credibility. “Scientific” reports vary
from articles in refereed journals to statements released at dataless press conferences. The
credibility of scientists varies from those with records of objectivity to others who only travel
from press conference to press conference and law court to law court saying what their
clients want to hear. The ultimate decider in all controversial matters must be the data in
a well-run experiment, but the press and science can catalyze a mutual accountability if the
press would routinely reveal the journal in which the information is to be or was published
and disclosc the track record of the scientists or the group of scientists (for example, the
National Academy of Sciences, Exxon, or the Natural Resources Defense Council) that are
quoted. In a democracy the right of an industry to state that its compound is safe and the
right of a public interest group to cry out with alarm cannot and should not be suppressed,
but a press that equates a peer-reviewed experiment with a public relations document
should expect the public to equate Time with the National Enquirer. So a policy of
routinely revealing sources and records would improve the credibility of the press and
expose those scientists who fail to maintain standards of objectivity.

The scientific community, like the press, must be willing to develop rules and
procedures to maximize accountability, an example of which would be a mutual agreement
that press conferences without peer-reviewed data should be greeted with heavy skepticism.
In that way both the press and science can be credible without stitling either the freedom
of the press or the freedom of scientitic inquiry.—DANIEL E. KOSHLAND, JR.

EDITORIAL 629
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A Széchenyi dijas trombingdtlé

Dr. Bagdy Dédniel évtizedek 6ta foglalkozik a hemosztdzist be-
folydsolé anyagok, potencidlis gydgyszerjeloltek kutatasdval.
Irigylésre méltdé frisseséggel - szellemi és fizikai értelem-
ben egyardnt, fiatalokat megszégyenitd lelkesedéssel és ligybuz-
galommal teszi ezt ma, 70 évesen és tette egész aktiv kutatdi
pédlyafutdsa sordn. Sokszor dacolnia kellett a munkdjdt iddnként
koriilvevd meg nem értéssel és a tamogatds hidnydval, de & soha
nem adta fel. Igen szivésan harcolt, ha kedves vegyiileteit
bdrmilyen veszély fenyegete =~ rosszul tervezett, kivitelezett
kisérlet, vagy a tdmogatds dtmeneti ledllitdsa, esetleg rossz
szakmai helyzetfelismerés képében. Ez a személyiség 4ll1 a
GYKI-14 766 specifikus trombingdtld sikertdrténete mdgdtt,
melyért 6t és Dr. Bajusz Sdndort 1992-ben Széchenyi dijjal ju-
talmaztak.

Dr. Bajusz az otletek embere: ranéz egy fehérje vagy polipep-
tid szerkezetére, kicsit elgondolkodik, és fejében midr meg is
sziiletett égy ij analdég, agonista vagy antagonista, melyet
4ltaldban hamarosan a valdésdagban is elkészit., Valészinlileg igy
fogant meg 1974-ben a GYKI-14 166, melyet a trombin természetes
szubsztrdtjdnak a fibrinogénnek a szerkezetébdl lehet derivdlni.
A GYKI- 14 166-ot egy peptidsorozat elsdé néhdny tagja kozott
szintetizdlta meg Dr. Bajusz Sadndor, s hamarosan kideriilt, hogy
kivdld antikoaguldns és antitrombotikum. Hatdsmechamizmusa egy-
értelm{i: a D-Phe-Pro-Arg-H szekvencia specifikusan kapcsolddik
a trombin aktiv centrumihoz és az aldehid csoport az aktiv
szerinnel 1ép reakcidéba, lassi hidrolizisre képes inaktiv komplex
képzbédése kozben.

Amit nem lehet megjdsolni, de gydgyszerfejlesztési szempontbdl
természetesen igen fontos tulajdonsdg: az in Vv 1ivo 1is
jelentkezd j6 hatékonysdg volt, a mellékhatdsok pedig jelenték-
teleneknek bizonyultak.

Kémiai instabilitdsa miatt mégsem vdalhatott gydgyszerré a

GYKI-14 166. Am inaktivdldddsi mechanizmusdnak alapos megértése

segitett. Kideriilt, hogy az inaktivdléddsi folyamat a szabad

- NH, csoport katalizise mellett megy végbe. Ennek alapjdn "egy-
szer(" volt tovdbblépni: az N-metil analdg, a GYKI-14 766 mdr
tényleg stabil volt, s az anyavegylilet &sszes jé tulajdonsdgdval
is rendelkezett (1,2).
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Az invencidézus kémiai munkdat a kiilonféle in vitro és
in vivo modellek sokasdgdnak bedllitdsa és a GYKI-14 766
azokban torténd részletes vizsgdlata kovetett, mindig a tudomdny
aktudlis 4lldsdnak megfelelden.

Természeﬁésen nemcsak ketten dolgoznak ezen a fontos téman: az
évek sordn - a kozlemények szerzdgdrddajabdl nyomkdvethetden -
sok munkatdrs fordult meg a csapatban. Legnagyobb szerepe
Dr. Horvdth Gyuldnak, Dr. Széll Erzsébetnek és Dr. Barabds Eva-
nak volt a Széchenyi dijasok mellett.

Igy haladhatott a vegyiilet a fejlesztés tGtjdn annyire eldre,
hogy a multinaciondlis Eli Lilly érdemesnek ldtta licensz szer-
z6désben megszerezni azt a Gydgyszerkutatd Intézettbl. Az elsd
humdn kiprdébdldsra mar az idén sor keriilt. Természetesen a fel-
taldlék biznak abban, hogy hamarosan gydgyszerré is valik - a
kiilonbdzd trombdézisok kialakuldsdnak hatdsos ellenszere lesz,
életmentd gydgyszer! Persze ez a "hamarosan' optimdlis esetben
1s mintegy 6 évet és sok sok millié dolldr pénzraforditdst
jelent. (Ez egyben azt is megmagyardzza, hogy miért nem vallal-
kozott magyar gyégyszergydr a kifejlesztésre.) De a GYKI-14 766-
nak j6é esélye van ma mar arra, hogy valdéban azzd valjon amivé
felfedez8i 4dlmodtdk: jelentdés szamban el6forduld, sidlyos beteg-
ségek hatdsos gydgyszerévé. Mindannyian szurkolunk a feltaldlé-

nak és a majdan a GYKI-14 766 altal gydégyuld betegeknek!

{
A ranqy P?t,
Hivatkozdasok 74 .

1. US Patent 4,703.039 (1987) to S.Bajusz, E.Széll, D.Bagdy, E.Barabds
M.Diészegi, Zs.Fittler, F.Jézsa, Gy.Horvath and E.Tomori.

2. S.Bajusz, E.Széll, D.Bagdy, E.Barabds, Gy.Horvath, M.Didszegi, Zs.Fittler,
G.Szabd, A.Juhdsz, E.Tomori and G.Szildggyi - Highly Active and Selec-
tive Anticoagulants : D-Phe-Pro-Arg-H, a Free Tripeptide Aldehyde Prone
to Spontaneous Inactivation, and Its Stable N-Methyl Derivative, D-Me-Phe-
Pro-Arg-H . J-Med.Chem. 33, 1729-1735 (1990).

Ui. Amikor Tyihdk Ernd, Egyesiletiink fotitkdra, mdrcius végén kozolte velem,
hogy lapunkban-kivénnak megemlékezni a Széchenyi dijunkrél, levélben tudattam
vele a személyemre vonatkozdé dlldspontomat.Idézet levelembdl : ,Ugy vélem, visz-
szatetsz6 lenne nem egy olvasdénak, ha egy felelds szerkeszt6rdl az dltala szer-
kesztett lapban jelennék meg méltatds." ,Remélem, a tervezett megemlékezés fol-
di pdlyafutdsom befejezése uténra marad, ha addig nem vdlik iddszerGtlenné." (bd)

- Ardnyi Péter frdsdnak kozlését Friedrich Péter, Egyesiiletiink elndke,
kérte, a kézirat egyidejl megkiildésével, juiliusban. (Fel.szerk.)
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July 4 -9, 1993
Stockholm, Sweden

INVITATION

On behalf of the Swedish Biochemical Society
the Organizing Committee cordially invites you
to participate in the 22nd Meeting of the

Federation of European Biochemical Societies.

SYMPOSIA

1. Human genome organization and molecular
aspects of disease
. Control of gene expression. Protein — DNA
interactions
. Cell-cell adhesion
. Glycobiology
. Molecular bioenergetics
. DNA synthesis
. Methods for analysis and fractionation of
biological materials
. Biochemistry of RNA
. Protein synthesis and post- translauonal
modification
10. Prediction and design of protein function
11. Cellular trafficking of macromolecules
(protein targeting)
12. Molecular evolution
13. Macromolecular structure. dynamics and
catalysis
14. Biochemical toxicology
15. Biochemistry of differentiation
16. Signal transduction
17. Molecular nutrition
18. Molecular immunology
19. Arachidonic acid metabolism
20. Chemistry of neuronal functions
21. Chemo-mechanical transduction and
related processes
22. Molecular aspects on regulation of nitrogen
fixation
23. Plant biochemistry and biotechnology
24. Molecular mechanisms in lipid metabolism
25. Biotechnology
26. Biochemistry and society
27. Biochemical education

(3%

OO0 Wb Ww

FIRST ANNOUNCEMENT
AND CALL FOR

POSTER PRESENTATIONS

ACCOMMODATION
Accommodation will be available in hotels in
different price ranges. all with access to good
public transport to the congress center. Informa-
tion about camp grounds and youth hostels will
be included in the second circular.

SOCIAL PROGRAM

A daily social program for delegates and

‘accompanying persons will be provided.

TRAVEL

Arlanda, the international airport just north of
Stockholm, is conveniently accessible from most

- European cities and also from over-seas countries.

There are also a number of train connections
from the continent to the Central Railway Station
in Stockholm.

SAS has been appointed the official carrier of the
meeting.

FURTHER INFORMATION
Dr. Stefan Nordlund
FEBS 93
Department of Biochemistry
Arrhenius Laboratories
Stockholm University
S-106 91 Stockholm
Sweden
Telephone & Fax:
+468 1577 94
Electronic mail:
STEFAN.NORDLUND®@
ISAGEL.CELLBIO.SU.SE




