Al

Symposia
Complete list of titles of oral presentations in program booklet
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SUBSTRATES INHIBITING NEURITE GROWTH IN THE CNS

Schwab, MLE., Brain Research Institute, University of Zurich,
August-Forel-Strasse 1, CH-8029 Zurich

Two types of macroglial cells exist in the CNS of higher vertebrates; astrocytes
appear early in development and express a variety of extracelluiar molecules
which are favorable substrates for neurite growth in vivo and in vitro.
Oligodendrocytes start their differentiation in fiber tracts after termination of
neurite growth and express two membrane proteins which strongly inhibit neurite
growth cone movement as well as migratory movements of many other cell types.
Antibodies against these inhibitory proteins injected into optic nerve explants
lead to massive nerve fiber ingrowth from cocultured neurons into this CNS
tissue, a finding assigning a predominant role to these inhibitory molecules for
the normal absence of neurite regeneration in adult CNS. The mosaic-like
appearance of differentiated oligodendrocytes and myelin during CNS
development suggest a role in territory segregation and in guidance of late
growing CNS tracts. In fact, prevention of myelin formation in the thoracic spinal
cord by neonatal X-irradation fead to a highly aberrant position of many
pyramidal tract axons. Inhibitory myelin constituents appearing in a channel-like
fashion around the growing tract may function as "guard rails" and thus exert a
guiding function, in addition to stabilization of preexisting tracts.

St 2
FAMILIES OF NEURAL ADHESION MOLECULES

Melitta Schachner, Departments of Neurcobiology,
Swiss PFederal Institute of Technology and Univer-
sity of Heidelberg

Cell surface glycoproteins operationally termed
adhesion molecules play decisive roles in the de-
velopment, stabilization, maintenance and regener-
ation of nervous system functions. Some neural
adhesion molecules belong to the immunoglobulin
superfamily and share functionally important car-
bohydrate structures. The Cat¥-independent adhe-
sion molecules L1 and N-CAM cooperate with each
other in mediating cell contacts and are stabil-
ized in the surface membrane, with N~CAM connect-
ing to the membrane-cytoskeleton linker protein
brain spectrin. Adhesion molecules also influence
the cellular and extracellular ionic milieu. Mem-
bers of the J1 family of extracellular matrix gly-
coproteins are highly localized at the node of
Ranvier, in the vibrissae-related barrel field
boundaries of the somatosensory cortex and at the
denervated neuromuscular junction, suggesting a
crucial role in the formation and maintenance of
neuron—-glia and neuron-muscle interactions.
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PRODUCTION OF INTERLEUKIN-6 (IL-6/BSF-2) IN THE
CENTRAL NERVOUS SYSTEM IN VIRAL INFECTIONS

Frei, K., Section of Clinical Immunology,

University Hospital, CH-8044 Zirich

A feature common to viral infections of the brain is the
intrathecal production of immunoglobulins by B lymphocytes
having infiltrated the brain tissue. The mechanisms leading
to B cell maturation in the central nervous system (CNS)

are not known. In general, the terminal differentiation of
activated B cells into immunoglobulin—producing plasma cells
depends on T cell-derived signals such as interleukin 6
(IL-6/B cell stimulatory factor 2, BSF-2).

We have investigated on production of IL-6 in the CNS.

wWhen testing cerebrospinal fluids (CSF) of mice ICR (+/+)
infected with lymphocytic choriomeningitis virus (LCMV) or
vesicular stomatitis virus (VSV) production of IL-6 can be
detected within the CNS. VSV-infected athymic ICR nu/nu mice
develop meningitis and also IL-6 is produced intrathecally.
However, upon LCMV infection ICR nu/nu mice did neither
respond with disease nor IL-6 production. As a potential
source for IL-6 in the CNS cultured astrocytes and micro—
glial cells established from newborn ICR +/+ mice were found
to secrete I1~-6 when infected with LOMV. Production of 11-6
in the brain tissue and/or in CSF may be essential for an
effective humoral anti-viral immune response in the CNS.
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ON THE PRODUCTION OF TRANSFORMING GROWTH FACTOR-BETA IN
THE BRAIN.

Bodmer, S. Section of Clinical Immunclogy, University

Hospital, Haldeliweg 4, CH-8044 Ziirich.
Transforming growth factors (TGF) were initially discovered
in conditioned medium of virus-transformed cells and
beljeved to be specific markers for the transformed pheno-
type. However, as TGF's are also expressed by a variety of
nonneoplastic cells they seem to play a fundamental role as
regulators of cell growth and differentiation. Two structur-
ally not related proteins (TGeeand TGFB) have been described.
Several forms of TGFA have been found'and were named TGFR81,
TGR82, TGFB1,2 and TGMA3.
We have purified and cloned a factor from a human brain
tumor {glicblastoma) cell line which was originally termed
glioblastoma derived T cell suppressor factor(G-TsF),because
it inhibits T cell growth, and subsequently found to be
identical to TGEB2. We have studied the expression of both
TGFBL and G-TsF/TGFA2 in normal human brain and brain tumors.
Glioblastoma cell lines and fresh glioblastoma tissues both
express TGFB1l- and TGFA2 mRNA, but no such transcripts were
found in normal human brain. Differences in the Tevels of
transcripts and the amounts of secreted protein by glio-
blastoma cell lines suggest a post-transcriptional level of
regulation for TGFAL expression. (NF grant 3.930.087)

S3 5
FUNCTIONAL REPRESENTATION OF LUMINANCE AND CHRO-
MATIC CHANNELS IN THE PRIMATE VISUAL SYSTEM

Lee, B.B. Max Planck Institute for Biophysical Chemistry, 3400 Gott-
ingen, W. Germany.

Much psychophysical evidence suggests the presence of luminance and
chromatic chanuels in the human visual system. Although the visual
system of the old-world primate is sufficiently similar to that of man to
permit exploration of the physiological basis of psychophysical chan-
nels, the substrate of these channels has remained unclear. Anatom-
ically, there exist in the primate visual pathway two main cell sys-
tems. The one 1s made up of tonic, cone-opponent ganglion cells which
project to the parvocellular layers of the geniculate nucleus and the
other of phasic ganglion cells which project to the magnocellular layers
of the nucleus. 1 shall review recent evidence from retinal ganglion cell
recordings in the macaque which shows that the phasic, magnocellular
system corresponds to the luminance channel of psychophysics while
different types of cell in the parvocellular system correspond to chro-
matic channels. These functionally derived channel concepts thus have
a structural and physiological basis.
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VISUAL ACTIVITY IN EXTRASTRIATE CORTEX DURING
REVERSIBLE INACTIVATION OF AREA 17 IN THE
MACAQUE MONKEY

J. Bullier, P. Girard and P.A. Salin, INSERM 94, 16 avepue
du Doyen Lépine 69500 Bron, France,

It is generally admitted that, in the monkey, visnal information reaches
extrastriate visual areas only via a relay in area 17. However, recent
anatomical studies demonstrate the presence of several Toutes by-passing
area 17 and linking the superior colliculus or the lateral geniculate nucleus
with extrastriate areas. We have tested the role of area 17 as a relay station by
cold inactivating it while recording in its primary extrastriate targets, areas
V2 and MT. We first measured the temperature gradients in cortex and the
blocking temperatures for neurons in area 17. This enabled us to determine a
proper recording depth in V2 to avoid direct cryo-blocking of neurons in this
area. Recordings in areas V2 and MT were restricted to the region coding the
same part of the visual field as represented in the cooled region in area 17.
During cryo-blocking of area 17, 98% of the recorded sites in area V2 ceased
to respond to visual stimulation. In contrast, numerous neurons remained
active in MT in the same conditions. These results suggest that area MT
receives convergent information from area 17 and other visual structures,
whereas neurons in area V2 depend strongly on area 17 input for their visual
responses.
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ANALYSIS OF CONTOUR AND MOTION IN MONKEY PRESTRIATE
CORTEX.

Peterhans, E. sand von der Heydt, R., Department of
Neurclogy., University Hospital, CH-8091 Zirich

Studies in primates suggest that color, form and motion are
processed in separate, anatomically distinct regions of the
visual cortex. We have studied the neural mechanisms of
contour perception and perceptual grouping. We recorded
from single cells in the visual cortex of awake macaque
monkeys trained on a visual fixation task. We defined the
function of neurons by correlating their responses with
rerception. We found that many cells in the prestriate
coriex responded to stimuli in which human observers
perceive contours or a moving object (real or illusory), and
gave weaker responses or none to control stimuli in which
no object or contour could be seen. We have also correlated
the physiology with the anatomical cytochrome-oxidase
pattern. Contour neurons were found in the pale and the
thick dark stripes of V2 but not in the thin stripes.
Neurons capable of grouping from motion were most often
recorded in the thick dark stripes of V2, and in V3. Our
results show that, in the awake animal, neural signals in V2
and V3 can often be related to specific and complex visual
functions, and that these functions are concentrated in
anatomically distinct regions. (NF grant 3.939.84).
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FUNCTIONAL ROLE OF THE CALLOSAL CORNECTIONS OF THE VISUAL
CORTEX

G.Berlucchi, 1Istituto di Fisiologia umana, Facolta' di
Medicina e Chirurgia, Universita' di Verona, Verona, Italy

A1l areas of the visual cortex in placental mammals are
endoved with callosal connections. In most visual areas,
however, callosal connections are limited to areal portions
that contain the representation of the vertical midline of
the visual field. Anatomical findings suggest that in other
visual cortical areas callesal interconnections may be more
diffuse in character, but upon physiological analysis
neurons in these areas that emit or receive callesal fibers
appear to have receptive fields abutting or crossing the
vertical meridian. The functional significance of the 1link
of the callosal connections with the representation of the
vertical meridian is suggested by the analysis of the
interactions between the intrahemispheric (thalamic)} visual
input and the interhemispheric (callosal) visual input to a
same cortical neuron. This interaction complies with the

Sperry's principle of supplemental complementarity, in that
it results in the formation of continuous and homogeneous
receptive fields extending into both halves of the visual

field. This may have important consequences for the unity of
visual perception.

S4 9
NEURAL CIRCUITS FOR MANIPULATION

Wiesendanger, Mario, Institut de Physiologie de l'Université
CH-1700 Fribourg

The evolution of primates was marked by an increase in mani-
pulative behaviour with its many degrees of freedom. This
behavioural evolution finds its counterpart. in an increase
of neural circuits devoted to the contrel of manipulation.
The following evolving principles in neural organization have
been revealed: 1) increase of central representation of the
hand (magnification factor); 2) division of labour in multi~-
ple somatotopic representations; 3) increase of somatosensory
feedback channels; 4) formation of direct corticomotoneuronal
connections. The behavioural capacity of the primate's hand
to perform fractionated (independent) finger movements and
the precision grip depends critically on the integrity of

the pyramidal tract. Focal hand movements are complex syner-
gies requiring precise recruitment and timing of many muscles
of the hand and, in addition, stabilizing actions of proximal
muscles, In view of this complexity, it becomes imperative to
learn more about the rules that govern manipulative skills in
order to test hypotheses as how the brain masters the degree
of freedom problem.

A2

S4 10
GLOBAL VS LOCAL FACTORS IN THE PLANNING OF COMPLEX MOVEMENTS

Viviani, Paolo, Faculté de Psychologie et des Sciences de
1'Education de l'Université, CH-1200 Genéve

One of the most generally accepted hypothesis concerning the
organization of voluntary movements holds that motor planning
is organized as a multi-stage hierarchical process. More
specifically, the suggestion has been put forward that the
transition between the general topological description of an
intended movement and the actual motor commands is mediated
by a parameter-setting stage in motor planning, whereby the
temporal and metrical properties of the actual gesture are
specified on the basis of both contextual and volitional
factors. One problem concerning this hypothesis is the nature
of the free variables that are actually set to a specific
value in order to obtain the desired result. A second aspect
of this general scheme is the interplay between extrinsic
properties of the motor control system. I will review recent
experimental work on two-dimensional complex hand movements.
In particular I will address the processes responsible for
the specification of the kinematic variables (angular and
tangential velocities) and I will show that a relatively
simple factorization of both intrinsic and extrinsic influ-
ences accounts very satisfactorily for the observed behavior.

S4 11
SENSORIMOTOR MECHANISMS OF MANIPULATION (PERIPHERAL ASPECTS)

Johansson, R.S., Department of Physiology, University of
Umea, S-Umea, Sweden

For successful manipulation using the precision grip, the
motor commands have to be precisely tuned to the relevant
physical properties of the manipulated objects. This
appears to primarily take place on the basis of previous
manipulative experiences with the current object or simi-
lar cbjects, i.e. the relevant information is internally
represented in sensorimotor memories. If an errconeous
internal representation results in inappropriate motor
programming, somatosensory signals automatically trigger
compensatory actions and update relevant parameters of the
sensorimotor memories. Tactile afferent innervation, which
conveys information about mechanical events particularly at
the interface between the hand and the manipulated object,
plays a crucial role in this context. The present paper
specifically addresses (1) how tactile afferent units
innervating the skin of the fingers actually respond
during manipulative tasks, and (2) the significance of
those responses for the control of the manipulation.
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SENSORIMOTOR MECHANISMS OF MANIPULATION
(CENTRAL ASPECTS)

Hepp-Reymond, M.C., Wannier, T.M.J. and Maier, M., Institut fiir
Hirnforschung, Universitat Zirich, CH-8029 Ziirich

The control of manipulation requires from the central nervous

structures several processes:

- the choice of the finger muscles activated cither in synergy for
movements such as the precision grip or independently in frac-
tionated finger movements.

- the precise dosage of force or contraction strength in the indi-
vidual muscles.

- the control of other movement parameters such as speed, ampli-
tude and duration.

This complex task is performed by the coordinated action of many
neuronal populations located in the premotor, motor and somato-
sensory cortex, as well as in subcortical regions like cerebellum,
basal ganglia and thalamus. We will review the progress made in
understanding at the single cell level the control of manipulation, in
particular the coding of force, the relation of the neurons to their
target muscles, the possible specialisation of identified neuronal
populations and the central integration of peripheral afferent inputs.
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THE PONTINE INPUT TO DOPAMINERGIC CELLS OF THE SUBSTANTIA
NIGRA AND NATURE OF ITS NEUROTRANSMITTER IN THE RAT.

Scarnati,E., Di Florio,T. and D'Andrea,G*.Labs
Human Physiology and Biochemistry*-Univ. of L'Aquila-Italy.

Loreto,S.,
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this region evoked a Dbrief
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influence motor lower brainstem and spinal

cord through the pedunculopontine nucleus.
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BEHAVIOURAL EFFECTS OF DOPAMINE D-1 AND D-2 RECEPTOR
ANTAGONISTS IN RATS.

Ljungberg, T. Department of Pharmacology, Karolinska
Institute, Stockholm, Sweden.

On the basis of biochemical data, brain dopamine (DA) recep—
tors have been divided into two distinct classes; D-1 and
D-2 receptors. Classical neuroleptics, for example haloperi~
dol, are thought to exert their behavioural effects through
an antagonism of the D-2 receptor. SCH 23390 is the first
developed selective D-1 antagonist. Surprisingly, SCH 23390
was found to exert potent effects in the behavioural models
presumed to reflect classical neuroleptic activity. Sulpi-
ride is a selective D-2 antagonist. However, sulpiride does
not exert potent effects in behavioural models reflecting
classical neurcleptic activity. For example, sulpiride does
not potently attenuate operant behaviours, which both halo-
peridol and SCH 23390 do. Furthermore, sulpiride selectively
antagonises effects of low doses of the D~1/D~2 agonist
apomorphine, an effect not mimicked by haloperidol or SCH
23390. The results are difficult to reconcile with the idea
that D-1 and D-2 receptors are in a simple manner directly
related to different behavioural functions. The results can
more easily be explained by the existence of a sub-class of
D-2 receptors with a specific function.
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CHROMATIN STRUCTURE BY X-RAY CRYSTALLOGRAPHY

Richmond, T.J., Institut fur Molekuiarbiologie und Biophysik,
ETH-Honggerberg, CH-8093 Zurich

The histone octamer of chromatin has been combined with
defined sequence DNA fragments and the resulting nucleosome
core particles are being examined by nuclease digestion and
X-ray crystaliography. The sequences under investigation are
from the 5S RNA gene of L.variegatus and the long terminal
repeat of the mouse mammary tumor virus. These sequences
specifically position the histone octamer to a single base pair.

A 146 bp palindromic sequence has been made in which the
center aligns with the dyad axis of the nucleosome core particle.
Cryitals from these particles may diffract beyond the current 3-
4.5A fimit.

In addition, the histones of the H2A/H2B dimer have been
expressed in E.cofi, isolated, and combined with chicken
erythrocyte H3/H4 tetramers and 146 bp DNA. The
nucleosome core particles produced allow structural studies
using histone dimers having sequence alterations.

S7 16

PACKAGING OF DNA IN CHROMATIN: MECHANISMS THAT
DETERMINE NUCLEOSOME POSITIONS AND NUCLEASE
SENSITIVE REGIONS

E. Thoma, R. Losa, S. Omari, F. Bernardi, C. Linder, M. Zatchej, T.
Koller. Institut fir Zellbiologie, ETH-H6nggerberg, CH-8093
Zirich

Due to the protection of DNA by histone proteins, the position of
nucleosomes with respect to the underlaying DNA sequence might
play a decisive role in regulation of transcription or replication.
The chromatin structure of many yeast genes is characterized by
precisely positioned nucleosomes on the coding region flanked by
non-nucleosomal, nuclease sensitive regions (NSR) at the 5'- and
3'-ends. We use specifically designed minichromosomes and
reconstitution experiments to study the determinants of particular
chromatin structures jn vivo and in vitro, respectively. It could
be demonstrated that histone-DNA interactions, flanking nuclease
sensitive reglons and chromatin folding determine nuclecsome
positions (Thoma and Simpson, 1985, Nature 315,250; Thoma,
1986, J.Mol.Bio. 190, 177, Thoma and Zatchej, 1988, Cell 55).
We currently investigate whether particular sequences like bent
DNA or poly dA-poly dT (an element of a constitutive promoter)
might exclude formation of nucleosomes.

S7 17
THE NUCLEAR LAMINA
E.A. Nigg, I.S.R.E.C., 1066 Epalinges

The nuclear lamina is a karyoskeletal
structure lining the nucleoplasmic surface of
the inner nuclear membrane. It is believed to
be important for nuclear envelope integrity
and the organization of interphase chromatin.
Its major constituents, the nuclear lamins,
share structural homologies with the
intermediate filament class of cytoskeletal
proteins. By sequence analysis, two major
subfamilies, i.e. A-type lamins and B-type
lamins, can be distinguished. A- and B-type
lamins are expressed according to cell- and
tissue-specific patterns during embryogenesis,
and they exhibit strikingly different
behaviours during cell division. These
observations suggest that different lamin
isoforms may carry out different functions.
(For further information see also abstracts by
Nakagawa and Nigg, and by Vorburger, Lehner,
Peter, Kitten, Eppenberger, Bailer, Maridor
and Nigg) .
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FACTORS LIMITING ANAEROBIC PERFORMANCE IN HYPOXIA

P. Cerretelli, Département de Physiologie, C.M.U., rue M.
Servet 1, CH-1211 Genéve.

The maximal anaerobic performance of humans is impaired by
both acute and chronic hypoxia. In acute hypoxia : 1) the
size of the maximum lactic 02 debt is not influenced by hypo-
xic breathing down to FIOp = 0.09 (Pg = 760 mmHg) as shown
by indirect estimates as well as by blood lactate (Lap) mea-
surements; 2) the "true" anaerobic threshold calculated as
the maximum work load below which the rate of Lap accumula-
tion (Lap) = zero, is lower, the lower FI0p, its decrese pa-
ralleling the reduction of VOpmax; 3) the 0z equivalent of
Lap accumulation is the same as in normoxia. In chronic
hypoxia : 1) the observed maximum [Lap] decreases with lower-
ing Pg and attains levels of ~ 3mM at 6300 m; 2) the extent
to which anaerobic glycolysis operates appears to be limited
by a negative feedback mechanism probably triggered by intra-
cellular [H*] when blood pH falls below 7.1; 3) the 07 equi-
valent of Lap accumulation at 5350 m does not differ signi-
ficantly from the values reported for normoxia and acute
hypoxia; natives (Sherpas and Perivian Indians) and acclima-
ted lowlanders show similar adaptations.

A4
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REMODELLING OF THE RESPIRATORY SYSTEM AS A
CONSEQUENCE OF PROLONGED EXPOSURE TO HYPOXIA.

Guido Ferretti. Department of Physiology, C.M.U., Rue Michel Servet I,
1211 Geneva 4, Switzerland.

Maximal O, uptake (VOymax), and maximal cardiac output (Qmax) are
reduced in chronic hypoxia, in spite of the increased blood Hb
concentration ([Hb]). Also, a sudden return to normoxia (acute normoxia)
is not accompanied by an increase in VO,max proportio_nal to the
increase in [Hb]. Some authors therefore concluded that YO,max in
chronic hypoxia and in acute normoxia is not limited by the 03
transport system. Recently, the activity of the key enzymes of the Krebs'
cycle appeared to be reduced, and the muscle capillary density to be
increased after prolonged exposure to hypoxia. These data, together with
data of Qmax and of [Hb] obtained in acute normoxia, can be
introduced in the O, conductance equation, to calculate the factors
limiting VO,ymax. This appears to be limited mostly (~80%) by the O
transport system (Qmax * [Hb]), thus contraddicting the above reporte%
conclusions. Similar results were obtained in normoxia on trained
subjects. It is suggested that, in acute normoxia, the effects of increase
[Hb] are offset by a drop in Qmax and that decreased enzyme activity is
counterbalanced by increased capillary density.
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MUSCLE ADAPTATIONS TO HYPOXIA

Hoppeler, H., Kleinert, E., Schlegel, C., Howald, H. and
Cerretelli, P. Department of Anatomy, University, CH-3000
Berne and Department of Physiology, University, CH-1200
Geneva, Switzerland.

A morphometric analysis was performed on biopsy samples from
vastus lateralis muscle obtained from 14 male subjects before
and after participation at one of two expeditions to the
Himalayas in order to analzye the influence of high altitude
exposure on skeletal muscle structure. All participants were
minimally exposed to an altitude of 5200 m at the base camp
for six weeks. The muscle cross-sectional area of the thigh
estimated by computed tomography was reduced by 10% (signifi-
cant, p<0.05). Muscle fiber cross-section area was reduced by
20% (s) mostly due to loss of myofibrillar proteins. The
oxitative capacity of muscle fibers estimated by the volume
density of mitochondria was also reduced by 20% (s). The
global oxidative potential of the thigh muscles {muscle
volume times the mitochondrial density) was thus reduced by
nearly 30% (s). In contrast, muscle capillarity was spared
from catabolism so that an essentially unchanged capillary
bed served a smaller muscle oxidative capacity after high
altitude exposure.
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Defining the resistance to oxygen transfer in muscle
tissue hypoxia. D.P. Jones and T.Y. Aw, Department of
Biochemistry, Emory University, Atlanta, GA 30322 USA.
Resistance to 0y transfer occurs both within cells and
in the respiratory and circulatory systems that supply 09
to cells, We have focussed our studies on cellular
oxygenation with the hope that a secure understanding of
oxygen supply at the cellular level will also allow a more
complete interpretation of 09 transfer in more complex in
vivo systems. Results from studies of freshly isolated
cardiac myocytes, hepatocytes and proximal tubule cells
have provided evidence that spatial distribution of mito-
chondria in cells is of great importance in determining
the availability of 09 to support mitochondrial functions.
Other factors, including cell size and shape, the mito-
chondrial Oy consumption rate, and the effective intra-
cellular diffusion coefficient for 0Op, also contribute to
the characteristics of cellular oxygenation. At least
some of these factors, including mitochondrial distribu-
tion, are under dynamic regulation and change during
development and in response to physiological adaptations.
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MITOCHONDRIAL OXIDATIVE PHOSPHORYLATION IN TISSUE OXYGEN
SENSING.

Wilson, D.F., Rumsey, W.L. and Steffen-Schlosser, C. Dept. of Biochemistry and
Biophysics, Univer. of Pennsylvania, Philadelphia, PA 19104 U.S.A.

Mitochondrial oxidative phosphorylation consumes most of the oxygen
utilized by the body. In cells, on the average the rate of ATP synthesis must
equal the rate of ATP utilization. If the steady state oxygen pressure is lowered
to a limiting value, ATP synthesis (respiration) is decreased to below the rate of
ATP utilization and the cellular [ATP]/[ADP]{Pi] begins decreasing. As the latter
falls, however, it stimulates mitochondrial respiration until the rate of ATP synthe-
sis again equals the rate of ATP utilization and a new steady state is achieved.
Thus the cytoplasmic [ATP]/[ADP][Pi] can, under some conditions, be a
measure of the intracellular oxygen pressure and could be an intermediate in
oxygen sensing by mitochondria even when the respiratory rate is independent
of oxygen pressure. Only when the oxygen pressure is too low to maintain the
rate of ATP synthesis does the respiratory rate decrease.

A new optical method for measuring oxygen pressure has been develop-
ed which can quantitatively measure the oxygen dependence of mitochondrial
respiration throughout the physiological range of oxygen pressures (Vanderkoot
et al, J. Biol. Chem. 262 (1987) 5476). The oxygen dependence of mitochondria
in situ begins above 30 torr in most cells whereas the oxygen pressure for half-
maximal respiration is only 0.5 to 3 torr (depending on cell type). In small cells
(10-15 um dia.) the diffusion induced difference in oxygen pressure from the
extracellular medium to the mitochondria is only a few tenths torr. Supported by
grants GM-21524 and GM-36393.
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OXYGEN PRESSURE AND FORMATION OF ADENOSINE BY
ISOLATED CARDIAC MYOCYTES.

J. Schrader*, R.T. Smolenski*, H. deGroot**,
Department of Physiology* and Biochemistry**,

University of Diisseldorf, D-4000 Disseldorf
Formation of adenosine (AR) by the intact heart
is known to be critically dependant on the supply
to demand ratio for oxygen. Which cell type with-
in the heart is responsible for the formation of
AR 1is still a matter of debate. Isolated meta-
bolically stable cardiomyocytes of the rat were
incubated at constant PO, (0.1 - 100 mmHg) in an
oxystat system (Biochem.J.236:765, 1986). The
free cytosolic concentration of AR was measured
by intracellular conversion of AR to S-adeno-
sylhomocysteine (SAH) in the presence of L-homo-
cysteine (Circ.Res.63:240,1988). SAH levels pro-
gressively increased when PO, decreased from 3 to
0,1 mmHg. Changes in SAH occured prior to changes
in cellular adenine nucleotide levels. Treatment
of normoxic cells was oligomycin (10 uM) and
deoxyglucose (55 mM) also caused a time dependant
accumulation of SAH. Conclusion: Adenosine is
formed intracellularly by quiescent cardiomyo-
cytes when ambient PO, is below 3 mmHg.

S11 24
ERYTHROPOIETIN PRODUCTION IN THE ISOLATED PERFUSED KIDNEY

scholzlH, Schurek?HJ, EckardtlKU, Kurtzla, Bauerlc,lphysio-
logisches Institut der Universitdt, CH-8057 zarich,2Medizi-~
nische Hochschule, D~3000 Hannover

Production of Erythropoietin (Epo) in the kidney is stimula-
ted by diminished renal oxygen supply. It was our aim to de-
velop an in vitro model to study the regulation of Epo pro-
duction. Isolated rat kidneys were perfused with a substrate
enriched Krebs-Henseleit solution containing 2g/dl or 5g/dl
bovine serum albumin (BSA). Human erythrocytes were added to
adjust hematocrit (hct) to values between 5% and 40%. When
kidneys were at an arterial pO,of 500mmHg (10% het, 2g/dl
BSA) practically no Epo was detectable in the perfusion me-
dium (RIA) after 3.5 hrs of perfusion. At a pO.of 30mmHg
kidneys produced 3200+1200 mU/g (;:SD), The rigse in Epo res-
ponse at low pO.was not observed with 40% hct. Furthermore,
the kidneys pro%uCed significantly less Epo (520+250 mU/g)
when BSA was elevated to 5g/dl (10% hct, pO 30mﬁHg). Qur re-
sults indicate that (1) Epo is produced by ghe isolated per-
fused rat kidney (IPRK), (2) in this model Epo production is
under the control of hypoxic stimuli, (3)the IFRK can be used
for further studies regarding the mechanisms of hypoxia-indu-
ced Epo production.

This study is supported by the National Science Foundation
(Grant No. 3.165.88)
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THE PO,-DEPENDENT RELEASE OF PGI, AND EDRF SUGGESTS A ROLE
OF THE ENDOTHELIUM AS VASCULAR 0X§GEN SENSOR.

U. Pohl, Inst. Appl. Physiology, University Freiburg, FRG

Experiments suggest an 0,-sensing mechanism in the vascular
wall being involved in tfie hypoxic blood flow response. It
was tested whether endothelial cells which decisively
control vascular tone showed p0,-dependent changes in the
release of the vasoactive autacGids PGI, and EDRF. Experi-
ments on native and cultured endothelia? cells revealed an
enhanced release of PGI, and EDRF at low p0., (20-40 mm Hg)
followed by vasodilatign which is consisteﬁt with an endo-
thelial 0, sensor function. The mechanism of this enhanced
release ig still not fully elucidated. HoweveEJr at low po
there was an increase of intracelluégr free Ca depending
on the presence of extracellular Ca”™ (similar results were
obtained with low concentrations of cyanidgl. This indi-
cates that a transmembraneous influx of Ca éi involved.
It remains to be established whether this Ca® -influx {s
driven by a membrane hyperpolarization by opening of K'~
channels (as observed during longlasting receptor stimula-
tion). Since a decrease in intracellular ATP is associated
with an opening of K'-channels in several cell types, this
mechanism may establish a link between reduced oxidative
phosphorylation and enhanced release of autacoids.
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DIFFERENTIAL EFFECTS OF VARIOUS TYPES OF OXIDATIVE STRESS
ON DNA DAMAGE AND PROTEIN SYNTHESIS IN CULTURED ENDOTHELIAL
CELLS (EC)

Junod, A.F, and Jornot, L., Division de Pneumologie, HOpital
cantonal universitaire, CH~1211 Gendve k.

The production of endothelium derived agents which modulate
smooth muscle tone is known to be affected by the presence
of active 0; species. In order to understand the possible
relationship between the action of 02 metabolites and the
production of vascactive substances by EC, we assessed pro-—
tein synthesis and DNA damage and repair in primery cultures
of porcine aortic EC under the effect of hyperoxic exposure
or treatment with the enzyme system hypoxanthine-xanthine
oxidase (HX-XO) or H;0,. These two types of oxidative stress
block protein synthesis at the level of the translation, but
hyperoxia acts onthe elongation, whereas the HXXO system inhi-
bits the initiation. H,0» treatment, but not a 5-day exposure
to 95% 02, induces DNA damage and the subsequent repair pro-
cess, characterized by the activation of the enzyme poly-
(ADP)ribose polymerase and the NAD and ATP cellular deple-
tion. These experiments indicate that various types of
oxidative stress have differential effects on major cellular
biological functions.
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DIFFUSION LIMITATION OF MUSCLE MAXIMAL Oz CONSUMPTION

Haab, P., M.C. Hogan, D.E. Bebout, A.T. Gray, P.D
Wagner, and J.B. West.

section of Physiology, Dept. of Medicine, University of
California, San Diego, La Jolla, CA 92093-0623, and
Institut de Physiologie, Université de Fribourg, 5, rue
du Musée, CH-1700 Fribourg.

Diffusion limitation of oxygen in the peripheral tissues
was studied by left shifting the Oz dissociation curve
(opC) of the blood perfusing maximally working muscle.
Hypoxic hypoxia ({HH) was compared to carbon monoxide
hypoxia (CMH) in conditions where arterial 02 content
and partial pressure as well as muscle blood perfusion
were kept equal. Under CMH conditions the Oz partial
pressure heads for diffusion from the capillary to the
mitochondria are reduced and any diffusion dependant 02
flux should be reduced. We observed that in isolated
gastrocnemius working maximally in situ, perfusion with
blood containing 30% CO reduces VOzmax by 26% (P=0.01).

Since in our conditions tissue CO intoxication could be
kept at a negligible level, our finding demonstrates
that 0z ditfusion limitation is one of the factors that

can curtail muscle VOzmax, especially in  hypoxia.
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CONTROL OF RESPIRATION IN SKELETAL MUSCLE AT REST

Chinet, A., Département de Physiologie de I’Université, C.M.U., CH-
1211 Geneve

Metabolic rate of resting muscle seems to be larger, under good
oxygenation conditions, in nonperfused or saline-perfused preparations
of skeletal muscle than in blood-perfused muscles in situ (Stainsby &
Lambert, Exercise Sport Sci. Rev. 7: 125-151, 1979; Chinet & Mejsnar,
J. Appl. Physiol. 66: in press, 1989). It has been said that the high-work
to low-work transition in muscle cells is closely analogous to the state 3
to state 4 transition of a suspension of mitochondria (Hansford, Curr.
Topics in Bioenerg. 10:217-278, 1980). For the muscle in situ, however,
it is possible that muscle~cell energy potentials be maintained below the
static-head values one could observe in mitochondrial or isolated-cell
suspensions. This might be achieved through the heterogeneous
distribution, within the organ, of an otherwise nonlimiting oxygen
delivery to that organ (Dubois-Ferriere & Chinet, Eur. J. Physiol. 390:
224-229, 1981). Recent comparisons of oxygen consumption and heat
production rates at different albumin-saline perfusion flow rates in
isolated gracilis anticus muscles from rats suggest that the energy content
of noncontracting muscle cells may, under artificially "improved"
oxygenation conditions, become larger than normal.
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ENERGY TURNOVER OF VENTRICULAR MYOCARDIUM AT REST AND
DURING ACTIVIY - ROLE OF LIMITATION OF OXYGEN SUPPLY by G.
Elzinga

The energy (~P) required by the normal heart for steady
state function is supplied by substrate oxidation and does
not limit ~P turnover. Thus in the well oxygenated heart ~P
supply meets ~P demand and equals ~P utilisation. In
hypoxia ~P supply occurs through glycolysis, which is
insufficient to maintain the heart in a steady state. Thus
in hypoxia ~P supply, and ~P utilisation do not meet ~P
demand. Since concomittant changes of the ~P stores are
found, ~P supply is less than ~P utilisation.

When after a period of hypoxia the myocardium is
reoxygenated loss of contractile performance and even cell
death is found. How these phenomena relate to the decrease
in ~P turnover during the hypoxic period, is not precisely
understood. From estimates of ~P demand, ~P supply, and ~P
utilisation it appears that the difference between ~P
demand and ~P utilisation during hypoxia, i.e. the energy
deficit, is an important determinant of the loss of
contractile performance thereafter.
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ELECTRICAL AND IONIC CONSEQUENCES OF MYOCARDIAL
HYPOXIA AND ANOXIA A.GXléber, Dept. of Physiology, University of
Beme,CH-3012 Bermne, Switzerland

Reduction of the O content in the coronary perfusate (hypoxia, anoxia)
and arrest of myocardial perfusion (ischemia) are associated with rapid
electrical and ionic changes. Severe homogeneous hypoxia (POp~
25mmHg), leads to a rapid decrease of the electrical resistance of the
extracellular space which is due to edema formation. Almost complete
oxygen withdrawal (anoxia) is necessary to produce marked electrical
changes (shortening of the action potential, depolarization) and ionic
changes (cellular potassium loss). In ischemia, acidosis and a rapid,
marked extracellular accumulation of K+ lead to electrical inexcitability
and conduction block within 4-7min. Intracellular Nat and Cat+
overload, which mark the onset of irreversible cellular damage, occur
only with a delay of 10-20 min, concomitantly with cellular uncoupling.
Conduction disturbances (ventricular fibrillation) occur in most cases
during the reversible stage and, therefore, are not initiated by cellular

Ca overload.
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OXIDANT STRESS AND LIPID PEROXIDATION IN CELL DEATH INDUCED BY
DRUGS OR BY ISCHEMIA AND REFLOW. Charles V. Smith. Baylor
College of Medicine, Houston, Texas, USA.

Reactive oXygen species have been implicated as mediators of
many examples of tissue injury, primarily through studies of the
effects of pharmacological agents capable of altering cellular
antioxidant defense mechanisms. However, identification and
quantitation of chemical changes characteristic of reactive
oxygen-mediated alterations of cellular molecules are needed for
elucidation of the molecular basis of damage. The measurement of
glutathione disulfide is a useful quantitative index of increased
production of reactive oxygen species, although a measurable
shift in any redox equilibrium or steady state can be defined as
an oxidant stress. Studies of reactive oxygen-mediated hepatic
necrosis induced by diquat in rats have shown that dramatic
oxidant stresses can be produced without killing hepatocytes in

vivo. Similar experimental approaches and quantitative criteria

applied to studies of ischemia/reflow injury have shown that
production of reactive oxygen is much less than is observed with
nontoxic doses of diguat. The peroxidation of tissue lipids does
not parallel thiol oxidation in all cases and the complex array
of primary and secondary products and the potent biclogical
activities of many of these products makes the contribution of
lipid peroxidation to pathogenetic processes difficult to
evaluate. A greater appreciation of the limitations of
chemically nonspecific methods and the developoment and
application of specific methods for analysis of products of the
peroxidation of biological lipids are necessary for the study of
peroxidation in cell damage.
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STRATEGIES TO LIMIT THE SIZE OF MYOCARDIAL INFARCTION IN MAN:
PRESENT STATUS AND FUTURE PERSPECTIVES

Lerch, R., Centre de Cardiologie, HOpital Cantonal Universi-
taire, CH-1211 Genéve

In the past few years convincing evidence has accumulated
indicating that myocardial reperfusion by coronary
thrombolysis, if implemented within 3 to 6 hours after the
onset of symptoms, does result in reduced infarct size,
improved left ventricular function, and lower mortality.

The guestion arises, whether myocardial salvage can be
enhanced by adjunctive measures. Interventions examined for
this purpose in animal studies can be subdivided into
(1) those that delay progression of damage during ischemia,
and (2) those that attenuate reperfusion injury.

The clinical relevance of pharmalogical delay of the pro-
gression of injury is limited because optimal efficacy re-
quires treatment before or early after the onset of ischemia.

Agents that limit reperfusion injury are conceptually
attractive because they could be administered immediately
before thrombolysis. Pharmacological control of accumulation
of free radicals and intracellular Ca2+ may prove efficacious.
However, the occurence of reperfusion damage in patients, and
its pharmacological modification remain to be established.
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THE USE OF IN-VIVO NMR IN EXPERIMENTAL STROKE RESEARCH:
EFFECTS AND MECHANISMS OF CALCIUM ANTAGONISTS

A.Sauter and M.Rudin, PKF, SANDOZ AG, CH-4002 Basel

The calcium antagonist PN 200-110 (isradipine) reduces the
extent of cerebral infarction in a rat model of stroke by
60% as determined in-vivo by magnetic resonance imaging
(MRI) (Sauter & Rudin, Stroke 17: 1228 (1986)). This cyto-
protective activity might be due in part to cerebrovascular
effects, since PN 200-110 improves blood supply to the
ischemic region (Sauter et al, Am J Med (1989) in press).
Additional sites of action have to be considered as well,
since PN 200-110 readily crosses the biood brain barrier. We
have therefore studied the drug’s effect on the brain energy
metabolism. Brain steady-state levels of high energy phos-
phates (HEPs, i.e. PCr and ATP), measured with 31P magnetic
resonance spectroscopy (MRS), were unaffected by PN 200-110.
However, results obtained by 31P and IH MRS in the rat fol-
lowing cardiac arrest, as well as saturation transfer expe-
riments in the normal rat brain, strongly suggest that PN
200-110 reduces the cerebral HEP consumption. This energy
spareing effect of PN 200-110 might be an important protec-
tive mechanism, since maximum reduction of ATP consumption
is observed at similar doses as the optimum cytoprotection.
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IMMUNREGULATORY MECHANISMS OF THE IMMUNE RESPONSE

Hans Hengartner, Exp. Pathol., Universitdtsspital,
Sternwartstr. 2, 8091 Ziirich, Switzerland

The immunotoxicological properties of chemical
compounds affect the immune responsiveness of an
organism to various degrees. The tracing of the
primary interaction sites usually is a difficult
task and the biological activity of an immunotoxic
substance can be measured at different levels of
the immune response. The aim of this introduction
to the session is to describe the basic ontoge-
netic mechanisms leading to a functional immune
system and to present the major pathways of a
cellular and humoral immune response.
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TEST PROCEDURES FOR THE IDENTIFICATION AND CHARACTERIZATION
OF IMMUNOSUPPRESSANTS

Vos, J.G., Krajnc-Franken, M.A.M. and Van Loveren, H.,
National Institute of Public Health and Envirommental
Protection, P.0.Box 1, 3720 BA BILTHOVEN, The Netherlands.

For the detection and interpretation of immunotoxicity, we
use a structured but flexible approach. Screening for
potential immunotoxicity is performed within the framework
of conventional toxicological studies in which high dose
levels of toxic compounds are used and that are aimed at
establishing the target organs of toxicity. Since these
routine studies are predominantly performed with rats, we
choose this species as the main experimental animal, For a
first tier of screening, a set of general parameters of the
specific and non-specific defense potential is used,
including weight and histology of thymus, spleen and lymph
nodes, and analysis of serum immunoglobulin levels.
Chemicals that are identified as potentially immunotoxic in
this phase will then be subject to Ffurther specialized
studies. This second tier comprises function tests of non-
specific defense mechanisms, cellular immunity, and humoral
immunity, and includes host resistance models. Using this
approach, we investigated the potential immunotoxicity of
18 pesticides and identified e.g. hexachlorobenzene and
tributyltin oxide as potent immunotoxiec chemicals.
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A TOXICOLOGICAL, APPROACH TO CHEMICAL-INDUCED AUTOIMMUNITY

Kammiiller, M.E.*, Bloksma, N. and Seinen, W., Dept. of Vet.
Pharmacology and Toxicology, University of Utrecht, NI~3572
BP Utrecht; *Drug Safety Assessment-Toxicology, Sandoz Ltd.,
4002 Basle

Low molecular weight (IMW) drugs and chemicals are among the
best documented environmental agents that induce or exacer-

bate systemic autoimmumne disease (AD) in man. However, know-
ledge of the causal mechanisms of chemical-induced AD is in-

caplete and hypothetical because effects appear difficult to

reproduce in experimental animals., Analysis of the relative
contribution of environmental chemical and individual factors
in the etiology and pathogenesis of AD is needed for proper
risk assessment. Structure-activity relationship studies may
identify the crucial (combinations of) IMW structures requi-
red for the induction of AD. Studies with inbred strains may
point to genetic requirements for the induction of AD. The
popliteal lymph node (PIN) enlargement assay is being evalu-
ated as a short-term test system to screen for the potential
of chemicals to induce lymphoproliferative reactions. As the
PIN assays allows screening experiments, structure-activity
relationship studies (Int.J.Immunopharmac. 1988; 10: 997),
immunogenetic and histologic investigations, the application
of this assay as a simple method for detecting immune dis~
regulating potential of compounds seems promising.
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MOLECULAR CLONING AND EXPRESSION OF THE HUMAN AND MURINE INTERFERON-y
RECEPTOR

Michel Aguet!, Sitvio Hemmil, Gilles Merlin2, & Zlatko Dembic3

1 Institute of Immunology and Virology, University of Zurich, P.O.B. 8028 Ziirich,
Switzerland

2 Unité I.N.S.E.R.M. 196, Institut Curie, 75231 Paris, France

3 F. Hoffmann La-Roche & Co., 4005 Basel, Switzerland

Interferon-y (IFN-y) is produced by activated T-cells and plays an important role in
modulating antigen presentation. IFN-y shows no structural similarities with other
IFNs and initiates its biological effects through its own specific receptor system. The
function and structure of this seceptor is poorly elucidated. A full length cDNA encoding
the human [FN-y receptor was isolated from a Agt11 expression library using a
polyclonal anti-receptor antiserum (Cell 55, 273-280,1988). The gene for this
receptor was identified in a cosmid library and transfected into mouse cells. Although
the human JFN-y receptor expressed in mouse cells displayed the same binding
properties as in human cells these transfectants were not sensitive 10 the biological
effects of human IFN-y, suggesting the need for species-specific cofactors in receptor
function. As inferred from the cDNA sequence the human IFN-y receptor is a novel
probably single chain receptor with a potential transmembrane domain in the middle of
the molecule. It is most likely the product of a single mRNA and a gene located on
chromosome 6q. A murine IFN-y receptor cDNA was identified using buman probes.
Structure function relationships are currently investigated using hybrids between the
human and murine {FN-y receptor.
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INHIBITION OF T CELL ACTIVATION BY GLUCOCORTICOIDS AND
LIPOXYGENASE INHIBITORS.

Schlegel-Haueter, S.E. and Aebischer, F., Department of
Biochemistry, University of Geneva, CH-1211 Geneva 4.

The cytolytic activity of the murine T cell line PC60 is
induced by IL-1 plus IL-2 and can be monitored in the cell
lysates as haemolytic activity on sheep erythrocytes.

IL-1 alone or enhancers of intracellular cAMP also induce the
production of the serine esterase BLTE (granzyme A).
Glucocorticoids such as degamethasone (ID 0=5x10_ M) and
hydrocortisone (ID..,=5x10 ~M) have been sgown to inhibit BLTE
induction in PC60, whereas dexamethasone apparently does not
affect BLIE activity in cells expressing the enzyme constitu—
tively; dexamethasone also inhibits the induction of haemoly-
tic activity. It has been investigated whether these two
effects are actually mediated by the glucocorticoid receptor.
Furthermore, treatment of the cells with lipoxygenase inhibi-
tors such as NDGA or ETYA significantly reduces the cellular
response to IL-1 or dibutyryl-cAMP for BLTE induction, in
contrast to treatment with specific cyclooxygenase inhibitors
The possible existence of a relationship between the effects
of the glucocorticoids on PC60 activation and the inhibition
of BLTE induction by lipoxygenase inhibitors will be
discussed.
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PLASMA MEMBRANE CALCIUM PUMP: CURRENT VIEW OF ITS STRUCTURE,
FUNCTION AND REGULATION

Strehler, E.E., Laboratory for Biochemistry, ETH Zurich, CH-8092 Zurich

Calcium pumping ATPases of plasma membranes play a key role in regulating
intracellular free Ca“* levels. The complete primary structure of a human
plasma membrane Ca?t pump has been deduced from cloned cDNA, using as
screening probes oligodeoxynucleotides made on the basis of peptide sequences
of tryptic fragments of the red cell pump. The pump contains 1220 amino
acids, corresponding to a Mr of 134,683. Asp-475 forms the acyl phosphate
during the reaction cycle, and Lys-601 binds the ATP antagonist FITC. The
calmodulin (CaM) binding domain has been identified next to the C-terminus
{residues 1100-1127). A sequence stretch rich in Asp and Glu is present on
the N-side of the CaM binding domain and may play a role in the binding of ca2*
and in regulating the interaction of CaM with the pump. The pump also contains,
near the N-terminus, two 11-amino acid stretches which resemble EF-hands
and might thus form caZt binding sites. Ten hydrophobic putative
membrane-spanning domains have been identified: 4 in the N- and 6 in the
C-terminal portion of the pump. Ser-1178 ls phosphorylated by the
cAMP-dependent kinase, increasing the Ca?+ affinity of the pump. cDNA
sequencing studies demonstrate that multiple isoforms exist for plasma
membrane Ca“* pumps. These isoforms are produced from different genes as
well as from multiple mRNAs generated by alternative splicing of the primary
transcript of a single gene. Sequence differences in the C-terminal regulatory
portion suggest a functional significance for the ca?* pump isoform diversity.
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BACTERIAL ION-MOTIVE ATPases:
LUTION

STRUCTURE, FUNCTION, AND EVO-

Marc Soliocz, Department of Clinical Pharmacology, University
of Berne, 3010 Berne, Switzerland

In recent years, a number of novel ion-motive ATPase have
been characterized in bacteria. Examples are the K-ATPases of
Escherichia coli and Enterococcus faecalis and the Cd-ATPase
of Staphylococcus aureus. These enzymes appear to be involved
in the transport of potassium, protons and other cations.
Protein sequences derived from the cloned ATPase genes share
extensive sequence homology. Some highly conserved regions
are also found in eukaryotic Na-K-ATPases and Ca-ATPases.
Thus, all these ATPases, in spite of their widely different
transport functions, appear to have a common evolutionary
origin and probably function by the same underlying reaction
mechanism.
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CHEMICAL SIGNALS IN THE UNDERWATER COMMUNICATION OF SEAWEEDS

Jaenicke, L., Institut fir Biochemie, Universitdt D-~5000 K&ln

The brown algae have communication systems during the sexual
reproduction cycle that are based on chemotaxis. The pheromo-
ne is produced by the female gamete at sexual maturation, ex~
creted into the water, and lures the male into copulation. The
pheromones are species-typic alicyclic olefines, in the lower
genera C 1 in the Fucales mostly C_,. They are biogenetically
derived %rom poly-unsaturated fatty acids by highly stereospe-
cific electron withdrawing decarboxylation and cyclization re-
actions. The lipophilic substances might be excreted by vesi-
cular transport. Receptors have to be assumed on the male's
outer surface or on intracellular sites to which the messenger
substance is bound with great affinity and specificity - pos-
sibly aided by metal complexing. The stimulus leads to changes
in the swimming behaviour due to changes in the beating frequ-
ency of the flagella of which the proximal, long one pulls the
body of the androgamete; the distal, short one steers it into
spiral motions of narrowing radius. Only indirect evidence is
yvet at hand on the shape of the binding site; systematic stu-
dies in different species with synthetic pheromcones reveal very
specific geometrical and bonding rqu}ﬁements. In the optimal
fitting, threshold values down to 10
wer is so quick that single-hit events have to be postulated.
Degradation of the pheromone ends the signal chain.

Lit.: Jaenicke, L., Botanica Acta 101 (1988) 149 - 159.
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PHOSPHOLIPID-STIMULATED PROTEIN KINASE INVOLVED IN SIGNAL
TRANSDUCTION IN PLANTS

Giinther F.E. Scherer, Botanisches Institut der Universitdt
Bonn, Venusbergweg 22, D-5300 Bonn 1, FRG

In animal cells transmembrane signalling can be described at
the molecular level for several signalling pathways integra-
ted into the plasma membrane. Far less is known about the ro-
le of plant protein kinases in signal transduction in plants.
We discovered that a lysolipid-like phospholipid, 1-O-alkyl-
2-acetyl-sn-glycero-3-phosphocholine, activates three reac-—
tions: (1) membrane-associated protein kinase which phospho-
rylates proteins on the tonoplast and the plasma membrane;
(2) H*-ATPases in vitro on the tonoplast and the plasma mem—
brane; (3) proton extrusion from cultuEed plant cells. This
protein kinase is also activated by Ca“t ions. We also found
that several plant phospholipids one of which is 1yso-PC can
activate the protein kinase. This suggests a hypothetical
signal transduction chain consisting possibly of a phospholi-
pase Ay, lysophospholipids, protein kinase, and substrate
proteins, some being closely %ssociated to the HY-ATPases.
This signal chain with the Ca“*/lysophospholipid-activated
protein kinase asa center piece is reminiscent of the pro-
tein-kinase C-containing signal chain from animals although
it is different in that it is not actiﬁated by diglyceride,
It may be linked to the PI-cycle by Ca + only.

M are measured. The ans-
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REGULATION OF CALCIUM TRANSPORT IN PLANT CELLS :
FOR CALCIUM AS A POTENTIAL SECOND MESSENGER

IMPLICATIONS

Ranjeva, R., Centre de Physiologie Végétale de 1'Université
Paul Sabatier, URA au CNRS n® 241, 118 route de Narbonne,
F-31062 Toulouse Cedex

Calcium is known to control a number of cell activities in
plant cells and is considered as a second messenger in the
coupling of stimuli to biological responses. As it is not
metabolized, the amounts of calcium in the cytosol depend
only on the balance of uptake/release processes from extra/
intracellular stores. Carrot protoplasts are able to import
calcium from the incubation medium. The uptake is specifical-
ly inhibited by calcium channel blockers of the phenylalky-
lamine type. Membrane derived from protoplasts bind label-
led calcium channel blockers in a saturable and reversible
manner. Therefore a direct relationship between site occupan-
cy and biological effects exists. The functioning of the
calcium-channel-like components is disturbed by the phytoto-
xin zinniol that stimulates calcium entry into protoplasts

to bring about the death of the cells by competing partially
with the channel blockers. Calcium accumulates within the
cell into the large central vacuole from where it may be spe-
cifically released into the cytosol by another transient
second messenger IP.,. The respective role of the calcium
channel activity and the IP3 sensitive pool will be speculated
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A TASTE FOR PATHOGENS IN PLANTS: PERCEPTION OF ELICITORS AND
INDUCTION OF DEFENSE REACTIONS

Thomas Boller, Botanisches Institut der Universitdt Basel,
Hebelstr. 1, CH-4056 Basel, and Friedrich-Miescher-Institut,
PO Box 2543, CH-4002 Basel

Plants respond to an attack by pathogens with an array of
biochemical defense reactions. Cell-free extracts of patho~

gens, so-called elicitors, can induce many of these defense
reactions to a similar extent as a living pathogen. Among
the best-known elicitors are cell-wall components of fungi.

Many such preparations are active at sub-ppm concentrations,
suggesting that plant cells recognize elicitors with similar
acuity as specialized taste cells. The defense response in-
duced by elicitors has been studied in great detail. Com-
paratively little is known about the perception and trans-
duction of the elicitor signal. A high-affinity elicitor-
binding protein has been discovered in soybean cell
membranes; however, its involvement in chemoperception of
the elicitor remains to be demonstrated. Calcium ions,
phosphoinositides and cAMP have been implicated in signal
transduction but the experimental bhasis for this is weak.
Biosynthesis of the plant hormone, ethylene, 1is rapidly
induced by elicitors, but it remains unclear whether
ethylene has a role in the defense response.
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MOLECULAR BASIS OF THE ANTI-SELF IMMUNE RESPONSE

Kofler, R., Institute for General and Experimental Pathology,
University of Innsbruck, Medical School, A-6020 Innsbruck, and
Scripps Clinic and Research Foundation, La Jolla, CA 92037

The genes and somatic mechanisms involved in the generation
of autoantibodies, particularly those associated with autoimmune
disorders, have attracted considerable interest over the last
years. Immunoglobulin heavy and light chain gene loci in
autoimmune individuals and strains of mice and genes encoding
disease-associated and so-called "natural" autoantibodies have
been analyzed by modern molecular technics in our and other
laboratories. As will be discussed, these studies, although in
some respects still incomplete and controversial, have provided
substantial insight in the genetic origin and primary structure
of self-reactive immunoglobulins and have potential implications
for etiologic concepts.
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GENETIC ANALYSIS OF ANTI-BROMELINIZED MOUSE RED BLOOD CELL
(BrMRBC) AUTOANTIBODIES.

Reininger, L., Izui, S. and Jaton, J.-C., Départements de
Biochimie Médicale et de Pathologie, CMU, Genave.

The variable region sequences from three NZB, three CBA/J
and one BALB/c monoclonal anti-BrMRBC autoantibodies have
been determined. The virtually identical nucleotide se-
quences indicated that the anti-BrMRBC autoantibodies are
encoded by restricted VH(BrMRBC)-D SP2-JH1 and Vk(BrMRBC)-
Jk2/J«4 gene combinations, likely in a germ-line configu-
ration. Moreover, the VH(BrMRBC) nucleotide sequence was
Tess than 80% homologous to members of the ten known VH
families, and the genomic restriction fragments detected
by the VH(BrMRBC) cDNA probe did not correspond to those
defined with probes of the most homologous VH families
(X24 and 7183). Therefore, the anti-BrMRBC VH related genes
belong to an 11th gene family.
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NATURALLY OCCURRING ANTIBODIES AND COMPLEMENT IN
HOMEOSTASIS OF HUMAN RED BLOOD CELLS

H. U. Lutz, P. Stammler, and S. Fasler, Laboratorium fiir Biochemie, ETH-
Zentrum CH 8092 Ziirich

Senescent but not young red blood cells are continuously cleared from the
circulation. Evidence suggests the involvement of naturally occurring antibodies
to red cell proteins which have been isolated from normat human IgG. Anti-band
3, one of these antibodies, was also found associated with senescent red cells
most likely because it bound to oligomerized band 3 protein, but its numbers
were too small to consider phagocytosis exclusively FcR dependent. We
studied the opsonic properties of increasing concentrations of anti-band 3 in
serum on oxidatively stressed red cells. It stimulated alternative complement
pathway C3b deposition, increased formation of covalently linked C3b-lgG
complexes (C3b-IgG) and phagocytosis of these cells. In analogy to this,
senescent red cells also contained more membrane-associated C3b-IgG than
young ones. The specificity of the IgG of cell-bound C3b-IgG was analyzed
after cleavage of the complex. It had anti-band 3 specificity and in addition
bound weakly to C3. it is the concomitant binding to C3 which increases the
changes for anti-band 3 to form covalently linked C3b-IgG upon spontanecus or
induced activation of complement. As C3b-lgG complexes effectively nucleate a
C3 convertase, antibodies with an affinity for C3 stimulate alternative pathway
C3b deposition. Thus, binding to C3 convays to anti--band 3 the ability to
stimulate alternative complement pathway C3b deposition. It potentiates the
effect of this low titer and low affinity antibody.
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T CELL RECEPTORS IN MURINE AUTOIMMUNE ENCEPHALOMYELITIS

Acha-Orbea, H., Steinman, L., and McDevitt, H.O. Ludwig
Institute for Cancer Research, CH-1066 Lausanne and
Stanford University, Stanford, CA, Usa

Experimental allergic encephalomyelitis (EAE) is an
autoimmune disease which results in demyelination and
paralysis. In EAE CD4+ T lymphocytes are the mediators of
the disease and the autoantigen has been defined. In PL
mice the N-terminal nonapeptide of myelin basic protein
(MBP) represents the dominant encephalitogenic peptide. In
order to determine the heterogeneity of T cell receptors
involved in this autoimmune disease, cDNA sequences of TCR
molecules of eight independent T cell clones were derived.
A very limited heterogeneity of TCR molecules was found,
especially usage of V regions was highly restricted. Based
on these observations prevention and reversal of ongoing
autoimmune disease was achieved with monoclonal antibodies
specific for the TCR V region VBB. T cell clones with
differences in the D and J regions of the TCR molecules
did not exhibit any significant differences in fine
specificity as determined by proliferation studies with
peptides with single amino acid substitutions and analysis
of crossreactions with allogeneic spleen cells.
Implications for TCR structure-function and for treatment
of autoimmune diseases will be discussed.
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P11

NERVE GROWTH FACTOR - A MEDIATOR BETWEEN THE NERVOUS AND THE
IMMUNE SYSTEM

Ehrhard, P.*), Peck, R.®) and Otten, U.)
') Dept. of Pharmacology, Biocenter of the University, CH-
4056 Basel, Switzerland.
?) Central Research Unit, F. Hoffmann-La Roche AG, CH-4002
Basel, Switzerland.

Using a monoclonal antibody against human nerve growth
factor (NGF) receptor a sensitive immunoprecipitation assay
for the quantitation of the human NGF receptor has been es-
tablished in our laboratory. As expected, NGF receptors were
detected on NGF-responsive neurons of the peripheral nervous
system (e.g. the superior cervical ganglion contains 15
fmole receptor/mg protein) and central nervous system (cor-
tex and hippocampus contain 2 respectively 3 fmole recep-
tor/mg protein).

Non-neuronal tissues also expressed significant amounts
of NGF receptors: e.g. human spleen and lymph nodes exhibit
8 respectively 6 fmole receptor/mg protein. These findings
suggest that NGF specifically interacts with cells of the
immune system. The assumption is supported by our recent
findings that human blood T- and B-cells express specific
NGF receptors. Moreover, we have found that NGF stimulates
lymphocyte proliferation and immunoglobulin production.

P1 2

NGF ALTERS THE PROPORTION OF THREE PHARMACOLOGICALLY
DISTINCT K* CURRENTS IN CULTURED DORSAL ROOT GANGLION
CELLS

I.Streit, C.Spenger and H.-R.Liischer, Physiologisches Institut, Universitit Bern,
CH-3012 Bem

Beside its well known effects on survival and growth of embryonic sensory
cells, nerve growth factor (NGF) has been reported to affect the action potential
of postnatal cells (Chalazonitis et al., P.N.A.S. 84:289, 1987). We therefore
compared voltage dependent K+ currents of cultured dorsal root ganglion (DRG)
cells grown in the presence of NGF (Sng/ml, NGF+) to those of cells deprived of
NGF (NGF-) for 1'to 7 days. DRGs of 4 day old rats were dissociated by trypsin
and grown on polyomithine coated plastic dishes for up to 7 days with or
without NGF. Whole cell K+ currents were recorded in CholCl containing bath
solution using the patch clamp method. The currents were activated by voltage
steps from holding potentials of -80mV to +60mV. Three components of K+
current were separated pharmacologically: a non inactivating component which
was blocked by Cd (calcium activated current I,..), a non or slowly inactivating
component which was blocked by TEA-CI (delayed rectifier L) and a rapidly
inactivating component blocked by 4-aminopyridine (1,). While the withdrawal
of NGF did not significantly affect the total K+ current, the proportion of the
three components was altered in NGF deprived cells: I, and I, were slightly
larger than in normal (NGF+) cells (2.3 vs. 1.6nA and 6.2 vs. 5.6nA respective-
ly) whereas I, was smaller in NGF- than in NGF+ cells (3.3 versus 6.6nA). In
consequence the ratio of I, to I, was significantly lower in NGF- than in NGF+
cells (0.56 vs. 1.08). These findings suggest that NGF influences the regulation,
expression or distribution of voltage dependent K+ channels in postnatal DRG
cells.

(Supported by Schweizerischer Nationalfonds Nr. 3.265-0.85)

P1 3

REPETITIVE ADDITION OF A HIGH DOSE OF EPIDERMAL GROWTH FAC-
TOR PROLONGS GLIAL CELL MULTIPLICATION IN A THREE-DIMENSIONAL
CULTURE SYSTEM

Tenot, M. and Honegger, P., Institut de Physiologie
Université de Lausanne, CH-1005 Lausanne

Previously, we have studied the effects of epidermal growth
factor (EGF) in early aggregate cultures of fetal rat telen-
cephalon. We have found that at low concentration, EGF
(5ng/ml) stimulates the maturation of astrocytes and oligo-
dendrocytes, whereas at high concentration (90ng/ml) it en-
hances both the proliferation and maturation of glial cells.
In untreated cultures, cells cease to proliferate around day
12, as they undergo extensive differentiation. At that time,
they become unresponsive to EGF.

Here, cultures were treated repetitively on days 6,?4and 12
with a high concentration of EGF. Incorporation of = C-Thy-
midine measured on day 14 was doubled with respect to un-
treated cultures. Total DNA and glutamine synthetase activi-
ty measured on day 15 were also greatly increased.

Our results demonstrate that EGF can prolong the mitotic ac-
tivity of astrocytes in histotypic cultures. However, around
day 16, a substantial part of the newly acquired cells were
lost by cell shedding.

P1 4

EXPRESSION OF SUBSTANCE P (SP) BY PRIMARY SENSORY NEURONS
IN CULTURE IS REGULATED BY EXTRACTS OF CENTRAL  AND
PERIPHERAL TARGETS.

I. Barakat, U. Affolter* and B. Droz, Institut d'Histologie
et d'Embryologie, Université de Lausanne and *Institut fir
Hirnforschung, Universitdat Ziirich.

Dissociated cell cultures of dorsal root ganglion chick
embryos were performed at the embryonic day €6 or ELO
(before or after formation of specific connections with
peripheral or central targets). SP expression was detected
by both immunocytochemistry with monoclona] antibodies and
in situ hybridization with tachikinin 35-S-1abelled RNA
probes. SP was expressed in 98% of the neurons grown at E6,
but only in 60% at E10. To determine whether peripheral or
central targets exert a control on SP expression, extracts
of muscle, skin or brain were added to cultures at E6:
SP-expressing neurons were then reduced to 75, 86 or 88%
respectively. It is concluded that factors present in
muscle and, to a lesser extent, skin or brain repress the
transcription of SP in primary sensory neurons grown in
vitro.

(supported by N° 3 097.86 grant of the Swiss National
Foundation)

P15

EXPRESSTON OF SUBSTANCE P (SP) IN DORSAL ROOT GANGLIA
(DRG) CELLS: ROLE OF PERIPHERAL AND CENTRAL TARGETS IN
CHICK EMBRYOS.

DUC C. and DROZ B.

Institut d'Histologie et d'Embryologie, Université de
Lausanne, rue du Bugnon 9, 1005 Lausanne.

The influence of peripheral and central connections on
SP-expressing DRG cells was studied at two stages: 1) at
E6, before the appearance of specialized connections, by
resecting one hindlimb or by cauterizing the caudal neural
tube; 2) at E12, after the establishement of specialized
connections with the periphery, by resecting one hindlimb.
Operated and control Tumbosacral DRG were examined 6 days
Tater. After suppression of central connections, the
percentage and cell size of SP-immunoreactive ganglion
cells were the same as in control embryos. The effect of
interruption of peripheral projections was 1) at E6, a
preferential loss of large A-neurons and only a slight
decrease in the subpopulation of SP-positive small-B
neurons; 2) at E12, a severe reduction in the number and
cell size of SP-positive small B-neurons.

Contrary to calbindin expression, the induction of
SP-expression by DRG cells does not seem to be controlled
by interaction with specific targets. It is indeed
concluded that peripheral projections are mainly required
for the survival of the SP-expressing subpopulation.

P1 8

REGULATION OF FETAL AND ADULT TYPE ACETYLCHOLINE RECEPTOR
EXPRESSION BY,MUSCLE ACTIVITY IN,MAMMALIAN MUSCLE.

H.R. Brenner and V. Witzemann®’', Physiologisches Institut,
CH-4051 Basel 'and Max P§§nck—1nstitut flir Biophysikalische
Chemie, D-3400 Gottingen

We have analysed electrophysiologically the effect of muscle
activity on the expression of "fetal" and "adult" acetylcho~
line receptors (AChR.s) and, by northern analysis, on the
levels of their specific subunit mRNA.s, i.e. € and Y . Mus-
cle denervation and mere pharmacological blockade of impulse
conduction in the nerve produced similar incr?ages in extra-
junctional AChR.s as estimated by binding of I-a-bungaro-
toxin. Their gating and conduction properties determined by
noise analysis were similar and were of the fetal type. How-
ever, unlike denervation, pharmacological blockade did not
cause an increase in y-subunit mRNA. Chronic stimulation of
denervated muscles suppressed the increase in AChR.s and in
Y-mRNA. At the endplate, the number and type of {adult) end-
plate AChR.s remained unaffected by stimulation as was £-mRNA
of total muscle. However, activity did prevent the 8-10 fold
decline in the metabolic stability of junctional AChR.s that
is observed after denervation. The results show that 1) fetal
AChR expression may not be controlled by activity alone and
that 2) the stabilizing action of activity on the constant
number of adult AChR.s is caused by a) differential resis—
tance of y-vs. €-mRNA and by b) increased AChR stability.



P17
AXONAL GUIDANCE IN THE EMBRYONIC AVIAN RETINA

W. Halfter, Friedrich Miescher-Institut, Postf. 2543,
Basel

During retina morphogenesis, optic axons grow out from their
parent ganglion cells and navigate toward the optic disc. A
detailed analysis of the orientation of newly formed axons
shows that the initial growth of axons is directed from the
very beginning. If one disturbs the local environment of the
axons, aberrant fiber tracts are caused suggesting that the
information for directed fiber growth is located in the
axonal environment. By a mechanical cleavage of the retina,
the basal surface of the retina, which represents the
environment of axons in vivo, can be isolated and used as a
substrate for axonal growth in vitro. Comparative studies of
the in vivo-derived matrix with collagen, fibronectin or
laminin show that the basal surface of the retina is a far
superior in promoting axonal growth than any of the other
substrates, however, the retinal basal lamina had no effect
on the orientation of axonal growth. Antisera against the
basal lamina dramatically disturb the normal neurite
extension on basal lamina, but did not alter the principal
direction of fiber outgrowth from the explant. The antisera
experiments showed that extracellular matrix components from
basal laminae are crucial for neurite extension in the
retina, but not for the directed outgrowth of the axons.

4002

P1 8

PLASTICITY OF OPTIC NERVE GLIA IN VITRO: I DEVELOPMENTAL
ASPECTS.
Waldmeyer, J. and Omlin, F.X. Institut d'Histologie et
d'Embryologie 1005 Lausanne.

Respecting developmental and histological criterja the
optic nerve (ON) is a simple part of the central nervous
system (CNS). The ON of the newborn rat is composed of
naked axons, differentiated astrocytes and progenitor
cells. To study developmental aspects of glia, small
pieces of ON, called minisegments were cultured as
long-term explants and then investigated by means of
microscopy and immunocytochemistry. Under the already
described culture conditions, five different cell types
develop within the minisegment. During the first 2d in
culture phagocytes appear; they increase numerically up to
2 weeks and seem to disappear almost compleatly by d 20-30
in vitro. At 3d in vitro, oligodendrocytes differentiate
expressing numercus myelin specific antigens. Boin
oligodendrocytes and astrocytes are observed during the
whole time in culture (up to 6 months). After 4-5 weeks in
vitro, a neuron-like type of cell is present showing both
a typical neuronal fine structure and neuron specific
immunoprecipitates. These data are an additional piece of
evidence that CNS glia and precursor cells exhibit a high
degree of developmental plasticity. (Supported by NSF
3.652,0.87 and Swiss MS Society).

Pt 9

AXONAL TARGET REGULATES DENDRITIC DEVELOPMENT IN
THE CENTRAL NERVOUS SYSTEM.

P. Blaser, S. Catsicas and P.G.H. Clarke, Institut d'Anatomie,
Université de Lausanne, CH-1005 Lausanne.

In the mature isthmo-optic nucleus (ION), the neuronal perikarya
are arranged in a convoluted lamina from which the dendrites
project perpendicularly into the neuropil. By embryonic day 10
(E10), virtually all the dendritic trees are already highly pola-
rized, but, unlike in the mature ION, most are directed ventral-
wards or ventromedialwards. Between E10 and El4, the dendrites
change their direction of polarization so as to produce the adult
pattern. The afferents to the ION play little if any role in these
events, because by the time they arrive in the ION (about E12)
its dendritic arbors are already highly polarized ventralwards, and
the first stage of repolarization is virtually complete. In contrast,
the axonal targets seem to play an important role. Early removal
of both eye primordia is known to cause the death of virtually all
the ION neurons, beginning at EI12-E13. But our present data
indicate that well before this, by Ell, the dendritic trees in the
target-deprived IONs are smaller and not so highly polarized as in
unoperated embryos. This suggests that the axonal target may
send an early retrograde signal to the ION neurons that modula-
tes their dendritic geometry before they become dependent on
the target for survival.

A1l

P1 10

DEVELOPMENT OF LAMINATION IN THE LATERAL GENICULATE NUCLEUS
OF TUPAIA

Saini, K., Kretz, R., Rager, G.,
Institut d'anatomie, Université de Fribourg, CH-1700 Fribourg

At birth no cellular lamination can be seen in the tree
shrew (Tupaia belangeri) dorsal lateral geniculate nucleus
(LGNd) with Nissl staining. However, when the LGNd is stained
with the rapid Golgi method, Taminae appear as dark bands
which are separated by paler interlaminar spaces. This
separation of Tlaminae corresponds to the fact that fibres
originating from the two eyes are already segregated at birth
(Rager et al., Neurosci. Abstr. 6, 662, 1980). Therefore, it
has to be assumed that lamination is preformed already at
birth although it does not appear in the Nissl staining. If
the Golgi technique is applied to the adult LGNd the staining
character is reversed in the sense that interlaminar spaces
appear darker. Since the Golgi technique does not reveal any
identifiable structures in the background staining of laminae
and interlaminar spaces, histochemical procedures have to be
used to analyse further the development of lamination.
Supported by grant No. 3.518-0.86 from the Swiss NSF.

P11

INTRACELLULAR EVENTS IN DYING NEURONS DURING
NORMAL DEVELOPMENT AND FOLLOWING TARGET-DEPRIVA-
TION

Clarke P.G.H. and Hornung , J.P., Institut d'Anatomie,
Université de Lausanne, CH-1005 Lausanne

During the natural development of the chick embryos' isthmo-op-
tic nucleus (ION), 60% of the neurons die between embryonic day
(E) 12 and E17. Some of these die by the autophagic mode of cell
death. If the ION neurons are deprived of retrograde trophic
maintenance owing to an intraocular injection of colchicine at
the beginning of the cell death period, they all die and solely by
the autophagic mode. The autophagic dying neurons are ultra-
structurally similar in normal and colchicine-injected embryos,
and have the following characteristics. 1. Their perikaryon and
dendrites contain numerous vacuoles, which are of three types,
two being kinds of secondary lysosome. 2. They endocytose an
exogenous label, horseradish peroxidase, which is channelled into
all three kinds of vacuole but not into the cytosol or nucleus. 3.
They lose nuclear DNA into the largest of the three kinds of
vacuole and exibit enhanced unscheduled DNA-synthesis, as shown
by thymidine autoradiography. Our data indicate that the cells
accomplish their own destruction, channelling all their parts -
nucleus, cytoplasm and plasma membrane - into the cell's own
lysosomes for hydrolysis.

P1 12

HUMAN NEUROBLASTOMA COLONIES GROWN IN
METHYLCELLULOSE CLONING ASSAY CONTAIN DIFFERENT
CELL SUBPOPULATIONS

E.Bossart and G.Conti;
et d'Embryologie générale,
CH-1700 Fribourg.

Institut d'Histologie
Université de Fribourg,

In monolayer culture of the human neuroblastoma
cell line IMR 32 at least 2 cellular phenotypes are
distinguished: the neuroblast-like (Neuron specific
enolase, NSE +) and fibroblast-like (S100 protein
+, vimentin +) cells. The attempt to separate the
subpopulations in the semisolid methylcellulose
medium, frequently used in the <c¢loning of
hematopoietic and tumor stem cells, leads to
homogeneous colonies of small-sized cells. However,
immunocytochemical staining of colony sections
reveals a mixed pattern: all colonies contain NSE
+, S100 + and islands of negative cells (to almost
equal parts at 3 weeks of culture). Some colonies
contain single vimentin + cells. Since a colony is
generally considered to develop from one stem cell,
the identified subpopulations would reflect the
expression of distinct phenotypes originating from
one neuroblastoma stem cell.



P1 13
EXPERIMENTAL DIASTEMATOMYELIA IN THE CHICK EMBRYO

Rilliet, B., Berney, J. and Schowing, J.* Clinique de Neurochirurgie,
Hopital Cantonal Universitaire, CH-1200 Genéve, *Institut de Zoologie,
Dépt d’Embryologie expérimentale, Faculté des Sciences, CH-1700
Fribourg

Diastematomyelia is characterized by a local division of the spinal chord
in two parts, usually separated by a fibrous or osseous septum associated
with alterations of the vertebrae. Such a malformation was never
reported in birds. The neural tube of 36 to 40 hour-old experimental
and control chick embryos was split by microsurgical techniques. A
membranous screen was inserted into the gap of the experimental
embryos. The embryos were fixed after 10 days of incubation and
examined macroscopically then stained in toto for cartilaginous skeleton
study. The altered part of the skeleton was then excised and treated for
histological examination. Control embryos healed without any
malformation or showed open spina bifida. Experimental embryos
showed various degrees of spinal cord division associated with axial
skeletal defects. Microscopic examination revealed two hemicords each
of them containing its own central canal; in some cases one of the
hemicords was hydromyelic. Rumplessness occurred in connection with
experimental diastematomyelia. Such experiments may suggest a
physical mechanism in the genesis of diastematomyelia, involving the
closure of each half of the neural groove to give two parallel hemicords.

P1 14
SHORT REACTION TIMES IN MAN

Ventura M.-J., Ruegg D.G., Fluri M., Institut de
Physiologie de 1'Université, CH-1700 Fribourg

Extremely short reaction times of saccades have been
demonstrated with goal directed eye movements. The
aim of the present experiments was to show if similar
reaction time could also be achieved with voluntary
foot movements. At the onset of the trials two bi-
color LEDs in front of the subjects turned on red.
One of the LEDs (in a random sequence, the right or
left one) turned on green after a variable interval
(0 to 200 ms). The subjects were required to perform
a plantar flexion ipsilateral to the green light as
fast as possible. Reaction times were shortest with
gaps of 150 ms (about 320 ms) and longest with no gap
(about 270 ms). With further experiments it could be
shown that two factors modulated reaction time. (1)
The onset of the gap was a warning signal for the
subject. (2) Visual stimulus efficacy of the go
signal depended on whether the LED was turned off or
was turned on red before the green go signal
(contrast).

P1 15

NEURONAL ACTIVITY IN THE MONKEY STRIATUM DURING
THE PREPARATION OF EXTERNALLY GUIDED OR SELF-
INITIATED ARM MOVEMENTS

Romo, R. and Schultz, W., Institut de Physiologie, Université de
Fribourg

Single neuron activity was recorded in the striatum (caudate nucleus and
putamen) during the preparation of voluntary arm movements in 3 Macaca
fascicularis monkeys. The preparation of externally triggered movements
was studied in a go-nogo task in which instruction lights served to
prepare the animal for upcoming movement or no-movement reactions. In
a second task, animals performed self-initiated arm reaching movements
at irregular, self-chosen intervals and without phasic external cues.
Neurons in both parts of the striatum were activated during the
preparatory period in the go-nogo task (go: 23%, nogo: 9% of 950
neurons) and 700-3000 ms in advance of self-initiated movements (15%
of 680 neurons). In both tasks, premovement activity began before
earliest muscle activity and ended immediately before the movement or
continued during its execution.

These data demonstrate that some neurons in the striatum are involved in
the preparation of purposive voluntary movements. Their activations may
reflect the input from cortical areas with similar premovement activity.
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P1 16
TWO-WAY AVOIDANCE LEARNING OF ACALLOSAL MICE

Lipp, H.~P., Berther, R., Glanzmann, P., Bolla, C,
ders, R., Anatomisches Institut Universitdt Ziurich,
8057 Zurich.

The inbred mouse strain I/Ln is characterized by congeni-
tal absence of the corpus callosum, a condition associated
with a profound reorganization of intracortical connec~
tions. This mouse strain may provide an animal model for
behavioral sequelae of human agenesis of the corpus callo-
sum, and for mechanisms of hemispheric lateralization of
functions. In a preliminary study, we compared the acqui-
sition and performance in two-way avoidance learning of
I/Ln mice with that of three widely used inbred strains,
namely C57BL/6, BALB/c and DBA/2. One-way analysis of
variance indicated a massive deficit of the I/Ln mice in
learning the task and continuing poor performance during
subsequent testing (strain rank order DBA/2 >> BALB/c >
C57/BL/6 >> I/Ln). This deficit was neither associated
with escape failures nor with pretrial locomotor activity,
both similar across strains. Since I/Ln mice perform
fairly well in a swimming navigation task, a visual handi=-
cap can be excluded as well. However, further investiga-
tions are needed in order to verify whether the lack of
the corpus callosum is a factor responsible for poor
shuttlebox-learning (which itself probably reflects an
inability to cope with conflicting behavioral tendencies).
Supported by SNF 3.206.
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P1 17

SEASONAL VARIATIONS OF SUBJECTIVE SLEEP AND MOOD PARAMETERS
ARE MODIFIED BY THE INDIVIDUAL "DIURNAL TYPE"

V. Lacoste, Psychiatric University Clinic, CH-4025 Basel

Seasonal rhythms in humans are known to be modified by age,
sex, ethnic origin, bioclimatic factors and geographical la-
titude (Reinberg,1974). Present data will add as a further
potentially influencing factor the morningness-eveningness
dimension, as previously suggested by Kldppel (1980).
According to the Horne-Ostberg Scale (1976) administered to
20 healthy subjects (age range:23-52 years), morning-, even-
ing- and intermediate groups of individuals were formed and
compared with respect to seasonal rhythm characteristics of
sleep and mood parameters, rated monthly during 14 months

by Visual Analogue Scales.

The morning- and evening groups showed large seasonal vari-
ations in most of the self-rated parameters, while the inter-
mediate group lacked rhythmicity. The seasonal pattern was
unimodal with a peak of sleep complaints, fatigability and
sadness in winter in the evening group, bimodal with a peak
around january/february and a secondary one around july/
august in the morning group.

Further work is needed to confirm these preliminary findings.
However, diurnal typology merits consideration in seasonal
rhythm studies and may provide new insight into mechanisms
relating the circadian and seasonal system in men.

P1 18

MODULATION OF SPINDLE RYTHM IN THE THALAMUS IN
VITRO. M.Miihlethaler and M. Serafin, Dept de Physiologie
CMU,1211 Genéve.

Intracellular recordings from thalamic neurons have been obtained so
far in situ in the cat and in rodent slices. In order to study their
membrane properties and the way they are controlled by the brainstem
reticular formation we developed an alternative preparation of an
isolated and perfused brain preparation(IWB). We found that thalamic
neurons displayed all the properties already described in slices. In
addition however they also displayed spontaneous spindles. These
spindles were characterized by a duration of 1-10 sec. and consisted of
low threshold rebounds and spikes and the interspindle interval was
10-20 sec. These spindles could be affected by either brainstem
stimulations or application of drugs in the perfusion. We found in
particular that carbachol was able to strongly but reversibly block the
spindling. Our studies confirm that acetylcholine might play a role in
arousal and indicate that thalamic circuits are preserved in the IWB.
These data together with preliminary recordings obtained from the
pediculopontine cholinergic reticular formation suggest that the IWB
will thus be an excellent preparation for studying intrinsic thalamic
mechanisms as well as brainstem-thalamic interactions.(Supported by a
Swiss NSF grant no 3.288-0.85)



P1 19

ELECTROPHYSIOLOGY OF CORTICAL ATTENTION USING DYNAMIC
RANDOM DOT STEREOGRAMS

Michel, C.M., Henggeler, B., Lehmann, D.
Neurology Department, University Hospital, CH-8091 Ziirich

Electrophysiological Investigations of the human visual in-
formation processing typically employ static contrast
stimuli. Since these stimuli contain monocular cues pre-
cortical responses may confound the stimulus-evoked brain
potentials (EP). We used dynamic random dot stereograms
(RDS) since these stimuli operationally skip all stages
prior to the activation of cortical disparity neurons (Area
18). The aim of the present study vas to investigate the
topographical distribution of the P300-component of the EP,
an electric event about 300 ms after the stimulus which is
related to the categorization of relevant stimuli. In order
to obtain high spatial resolution, 42-channel recordings
were used.

The results in 12 healthy volunteers revealed significant
differences in latency, amplitude and topography of the
P300 to RDS as compared to the P300 evoked by contrast
stimuli. The results suggest that the late, so-called
endogenous components of the EPs are confounded by
peripheral neuronal activation when the stimuli contain
monocularly visible non-cortical cues.

P1 20

ELECTROPHYSIOLOGICAL STUDY OF VESTIBULAR NUCLEI
NEURONS IN VITRO. M.Serafin and M.Mihlethaler, Dept. de
Physiologie,CMU, Genéve.

Vestibular nuclei neurons have not yet been studied in vitro and
the jonic basis of their firing properties are thus not described. These
properties however might play an important role in particular in some
aspects of plastic phenomena that these nuclei undergo following
unilateral deafferentation. Using brainstem slices and an isolated and
perfused preparation (TWB) we found three main neuronal cell types.
Type 1 was characterized mainly by a single range of firing, a rather
broad action potential followed by a deep single afterhyperpolarization
and the presence of a strong rectification probably due to an A current.
Under conditions of K and Na channels blockage it only revealed a small
calcium high threshold spike that could be potentiated by replacement of
calcium by barium. Type 2 was distinguished by the presence of a thin
action potential followed first by a fast and then by a slow
afterhyperpolarization (the latter due to a strong gK(Ca)). It displayed a
secondary range of firing in its response to current injection which was
ptobably due to the presence of calcium and sodium non inactivating
plateau potentials. The last neuronal cell type(3) was similar in some
respects to type 1 but completely lacked an A type of rectification.
Preliminary data using the IWB seem to indicate that second order
vestibular neurons are rather from the type 2. (Supported by a Swiss NSF
grant no 3.288-0.85).

Pt 21
AUDITORY AND LEG SENSORY SYSTEMS IN LOCUSTS ARE HOMOLOGOUS

Meier, T. and Reichert, H., Laboratoire de Neurobiologie,
Département de Biologie Animale, Université de Geneve,
20 rue Ecole-de-Médecine, CH-1211 GENEVE 4

Segmental differentiation processes in insects transform a
homonymously segmented embryonic nervous system into a seg-
mentally specialized adult nervous system. We are studying
these processes in the locust auditory and mechanosensory
systems using neuron specific antibodies. The Tocust ear
consists of numergus auditory receptors attached to a tympan-
al membrane in the abdominal body wall. These chordotonal
receptors differentiate as part of an embryonic abdominal
proleg. Axons from these sensory cells make contact with an
intersegmental nerve, fasciculate and project into the
sensory neuropile of the CNS. Virtually identical prolifera-
tion, differentiation and pathfinding processes generate the
proprioceptors in the proximal femoral chordotonal organ of
the true thoracic legs. These receptors are thus segmentally
homologous to those of the auditory system. This shows that
similar organizational modules in the embryo can give rise

to diverse sensory systems in the adult, (Supported by the
Fonds National Suisse.)
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P1 22

MODIFICATION OF THE FUNCTIONAL SELECTIVITY IN THE AUDITORY
THALAMUS OF THE CAT DUE TO CORTICOFUGAL MODULATION

Alessandro E.P. Villa, F.
Physiologie, Rue du Bugnon 7,

de Ribaupierre, Institut de

CH-1005 Lausanne

Several functional quantitative properties of single units (n=184)
recorded in nitrous oxide anesthetized feline auditory thalamus were
studied before, during and after the inactivation, by cooling, of the
ipsilateral primary auditory cortex. Two populations of units,
belonging to the same anatamical subdivision, are defined according to
the tendency of one property to increase or to decrease during the
cortical cooling. The functional selectivity (FS) of one property is
defined as the presence of these two distinct populations of units.
Out of 7 properties studied in 5 anatomical subdivisions we cbserved
the following cases: (i), n=15 (40%), one FS was visible before and
after the cortical inactivation; (ii), n=11 (30%), the FS appeared
only during the cortical cooling; (iii), n=6 (20%), the FS was visible
only when the cortex was not inactivated; (iv), n=3 (10%), the FS was
not clearly distinguishable. The cortical inactivation induced the
appearance of FS mostly in the dorsal nucleus of the Medial Geniculate
Body and the Suprageniculate mucleus. We suggest that the cell
assemblies coding for a functional property could act as adaptable
filters, whose parameters are controlled by the cortex. Such filtering
could selectively extract information fraom the incoming sensory
signal, according to the cortical activity.

P1 23

SINGLE UNITS IN AUDITORY CORTICAL FIELDS AI,
AND PAF: RESPONSE PROPERTIES AND INTERACTIONS.
SIMM, G.M., ROUILLER, E.M., VILLA, A.E.P., ZURITA,
P., DE RIBAUPIERRE, Y. AND F. DE RIBAUPIERRE, Dept
of Physiology, Rue du Bugnon 7, CH- 1005 Lausanne.

AAF

Eight spike trains were recorded simultaneously
from an array of 8 tungsten microelectrodes aimed
in the auditory cortex of njitrous oxide
anaesthetized cats. Neuronal activity was recorded
during spontaneous discharge as well as in response
to noise and tone bursts. The average firing rate
of the recorded units ranged from 0.1 to 27
spikes/s. The majority of units (89%) showed non-
monotonic changes in their discharge rate as a
function of noise burst intensity. Units in AI and
AAF were characterized by complex response patterns
starting with a short latency excitatory component
In PAF, the response latencies were longer, and
over 40% of the units showed exclusively excitatory
components during the stimulus. Interactions were
observed between pairs of units within the same

cortical field (42/103) as well as in different
fields (52/429). They were more freqguent between
BAF-AI (17/68) than BAF-PAF (3/20) or AI-PAF (3/53)
units.
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RECIPROCAL HETEROTOPIC CALLOSAL PROJECTIONS IN AREA 17

OF TUPAIA BELANGERI
Kretz, R. & Rager, G., Institute of Anatomy, University of
Fribourg, CH-1700 Fribourg

As reported previously neurons
callosum to the contralateral area 17 in the tree shrew
(Tupaia belangeri) are Tlocated homo- and heterotopically
depending on their location (Pritzel et al. 1988: Exp. Brain
Res. 72, 481-493).

The goal of the present study was to clarify the origin of
axonal terminals ending in the region close to the area 17/18
border. Therefore we injected WGA-HRP in this region and
examined the contralateral striate cortex. We found Tabeled
cells distributed almost over the whole binocular visual
field. In coronal sections 1labeled somata were found
extending from the area 17/18 border into the medial bank

projecting via the corpus

region. The majority of callosal neurons was detected in
supragranular layers II and III. Most of them resembled
typical pyramidal cells, but it also existed a band of
neurons in basal sublayer IIlc with elongated processes

oriented tangentially to the pial surface. This study
demonstrates the existence of reciprocal heterotopic callosal
projections in Tupaia striate cortex.

Supported by grant No. 3.518-0.86 from the Swiss NSF.
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SPECTRAL INTERACTIONS IN THE VISUAL SYSTEM OF TUPAIA
Kretz, R., Saini, K. & Rager, G., Institute of Anatomy, Uni-
versity of Fribourg, CH-1700 Fribourg

In the tree shrew (Tupaia belangeri) the spectral sensitivi-
ties have been investigated by means of behavioral, physiolo-
gical, microspectrophotometrical, morphological and immunocy-
tochemical methods. A1l the data confirm that in Tupaia two
different cone photoreceptor types exist. The long-wavelength
receptor type with its absorption maximum at about 557nm is
much more abundant in the retina (90-96%) than the short-
wavelength receptor type (hmax at about 425nm).

The goal of the present study was to examine possible spec-
tral interactions based on the two reported cone types in the
visual system of Tupaia. Therefore we performed single-unit
studies and found that in the tateral geniculate nucleus
(LGN} and in the primary visual cortex (A 17) most neurons so
far investigated belong to the broad-band type. They respond
to the onset or the offset of a stimulus throughout the
spectrum. Color-opponent cell types are much less frequent
but they do also exist in both structures, the LGN and A 17.
The results of this preliminary study show, that in the
dichromatic color vision system of Tupaia spectral interact-
ions occur based on the two different cone receptor types.
Supported by grant No. 3.518-0.86 from the Swiss NSF.
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EXPRESSION OF AVIAN GENES ENCODING NEURONAL
NICOTINIC ACh RECEPTORS.

D. Bertrand, E. Cooper, C.R. Bader, D. Rungger, P. Nef, S.
Couturier and M. Ballivet. Dpt de Physiol. CMU, Dpt de Zool. and
Dpt de Bioch. Univ. de Genéve, CH 1211 Genéve 4, Switzerland.
Dept. of Physiol. McGill Univ. Montreal P.Q. H3G 1Y6.

Two nicotinic ACh receptors (nAChRs) from chick brain
have been purified and one of these consists of only the ligand-
binding subunite4 and the structural subunit non-t{(ng). We have
used voltage clamp and patch clamp techniques to characterize the
physiological properties of nAChRs expressed by oocytes 1-5 days
after nuclear injection with cDNAs for the two subunits linked to a
heat-shock promoter. ¢DNA injection technique proved to be
reproducible and simple since no cRNAs preparation is required.
Heat-treated oocytes injected with bothod and ng{construct expressed
ACh-induced currents in the pA range that could be reversibly
blocked by hexamethonium but were insensitive to o-bungarotoxin.
We found that these brain nAChRs incorporate at least two ot
subunits and that their functional properties differ from muscle
nAChRs in at least two respects: a) the elementary conductance is
considerably smaller (20 pS) and b) channels in outside-out patches
stop functionning within a few minutes.
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PRENATAL NICOTINE EXPOSURE AND ITS EFFECTS TO CENTRAL NICO-
TINIC BINDING SITES: AN AUTORADIOGRAPHIC STUDY

B.Naeff-Odermatt, M.Schlumpf, W.Lichtensteiger, Institute
of Pharmacology, University of Zurich, CH-8006 Zurich

The effect of prenatal nicotine exposure was investigated
at several postnatal stages (Odermatt et al. Experientia
44 (88)). Time pregnant Long Evans rats were treated with
nicotine from gestational day 12 - 19. Alzet minipumps
containing either nicotine bitartrate or tartaric acid
were implanted subcutaneously in ether anesthesia.

*H-nicotine binding sites were studied in brains of off-
spring by in vitro autoradiography (Odermatt et al. Expe-
rientia 43 (87)). Quantitative densitometric measurements
were done with a modified Leitz-ASBA image analysis system.
A preliminary analysis of adult offspring indicates an
increase in the number of nicotinic binding sites in layers
ITI/IV of neocortex, in the laterodorsal thalamic nuclei
and a decrease in substantia nigra pars compacta. Additio-
nal measurements were also done in caudate putamen and
in the lateral geniculate nucleus. So far no significant
differences have been observed in these brain regions.

Al4
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COMPARIZON OF SOME PROPERTIES OF HYDROPHILIC AND
AMPHIPHILIC CHOLINE ACETYLTRANSFERASE OF THE
TORPEDO.

Eder-Colli, L. and Briand, P.-A., Université de Genéve, CH-1211
Genéve.

The Triton X-114 phase partition method was used to separate
hydrophilic (88%) from amphiphilic (10%) choline acetyltransferase
activities present in purely cholinergic synaptosomes of the Torpedo
electric organ. Partition coefficient (water-detergent) of amphiphilic
ChAT solubilized in the Triton X-114 phase was estimated by
extracting this phase with one volume of aqueous buffer: a value of
0.27 was found. In a similar way we extracted the aqueous phase
containing hydrophilic ChAT with one volume of Triton X-114 and
found a partition coefficient of 4.7. Chromatofocussing analysis (pH
gradient 8.3-5) of samples containing hydrophilic or amphiphilic
ChAT revealed that the two forms of ChAT had very similar
isoelectric points of 6.8. The sedimentation coefficients of the two
forms of ChAT on sucrose gradients containing 1% Triton X-100
were 5.8S, suggesting that the two forms did not differ significantly
in their molecular weight and shape. In the absence of detergent in
the gradient, hydrophilic ChAT sedimented at 5.9S5 and amphiphilic

ChAT between 8.9 and 13.1S indicating that aggregates of
amphiphilic ChAT were formed .

P1 29

A MONOCLONAL ANTIBODY INHIBITS CHOLINE

ACETYLTRANSFERASE AND ACETYLCHOLINE RELEASE IN
TORPEDO SYNAPTOSOMES.

Eder-Colli, L., Briand, P.A., Pellegrinelli,
Université de Genéve, CH-1211 Genéve.

N. and Dunant, Y.,

A monoclonal antibody raised against cholinergic synaptosomal plasma
membranes (SPM) isolated from the Torpedo electric organ was able
to completely inhibit hydrophilic and amphiphilic choline
acetyltransferase (ChAT). This antibody also blocked the Ca?*-
dependent release of acetylcholine (ACh) induced in Torpedo
synaptosomes either by KCl-depolarization or with the Ca?*
ionophore A23187; this inhibition was dependent on the antibody
concentration and reached 85% at 220 pg antibody/ml. The antibody
was probably not inhibiting ACh release by binding to the
depolarization-dependent Ca?* channel. Also, it did not appear to
affect the release by blocking ACh presynaptic muscarinic receptors.
On immunoblots of SPM the antibody labelled two polypeptides of
135 and 66 kDa. The antibody might inhibit ACh release by acting
upon SPM-bound ChAT or/and another protein of the SPM.
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DIFFERENTIAL EFFECT OF NON-NEURONAL CELLS ON
THE CHOLINERGIC PROPERTIES OF RAT EMBRYONIC
SPINAL CORD AND BRAIN CELL CULTURES

D. Cadelli, L. Erkman, V. Rochette and A.C. Kato, Department of
Pharmacology, C.M.U., CH-1211 Genéve

In human spinal cord cell cultures, we have previously shown that
an antimitotic agent (ara C) can decrease CAT activity by
eliminating the astrocytes; gamma-IFN can restore CAT activity by
protecting astrocytes from the action of ara C. In rat spinal cord
cultures, IFN-Y also increases CAT activity; this effect can be
potentiated by tumor necrosis factor which is known to act
synergistically with IFN-Y on antiviral activity. However in rat
brain cell cultures the elimination of non-neuronal cells by
antimitotic agents increases CAT activity. EGF, a mitotic agent for
astrocytes, increases CAT activity in spinal cord cultures and
decreases this activity in striatal and septal cholinergic cells (14th
embryonic day). These results suggest a differential effect of non-
neuronal cells on cholinergic CNS cells at this age. Non-neuronal
cells seem to provide a permissive environment for cholinergic cells
of the spinal cord and a suppressive effect on those cells from the
brain,
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THE EFFECT OF INTRASTRIATAL INJECTION OF NICOTINE ON
LOCOMOTOR ACTIVITY IN THE RAT

Berz, S., Welzl, H., Battig, K., Lab. Behavioral Biology, ETH
Ziirich, CH-8092 Ziirich

Systemic injection of nicotine decreases locomotor activity
in nicotine-naive (NN) and induces hyperactivity in nicotine-
tolerant (NT) rats. The ventral striatum has been implicated
in the control of locomotor activity and contains nicotine
receptors. Thns, this structure is a likely canditate for
nicotine’s effect on locomotor activity. To clarify the role
of this structure in nicotine-induced changes in locomotor
activity we injected nicotine (40nmol/0.25ul) bilaterally
into the ventral striatum {bregma +1.7, 1.5L, 6.8 from flat
skull) in NN and NT (14 days of daily injection of 0.4mg/kg
nicotine} rats. Control rats were injected with physiological
saline. Locomotor activity was automatically registered in
the hexagonal tunnel maze, a system of dark alleys which un-
treated rats explore spontaneously. Saline injected controls
showed no significant reduction in locomotor activity. Nico-
tine injected into the ventral striatum reduced the locomotor
activity of NN rats (37% of preinjection activity) but had no
effect on the activity of NT rats {98% of preinjection activ-
ity). Our results suggest that the ventral striatum might be
a cns site responsible for the initial suppressant effect of
nicotine on locomotor activity in nicotine-naive rats.
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OXYTOCIN EXCITES NEURONES  LOCATED
VENTROMEDIAL NUCLEUS OF THE HYPOTHALAMUS

IN THE GUINEA-PIG

Dreifugs, J.J., Tribollet, E., Raggenbass, M., *Inenaga,
K., Kannan, H. and Yamashita, H., Depts of
Physiology, University of Gereva Medical Center, 1211

Geneva, Switzerland, and *UDEH, Kitakyushu, 807 Japan.

The area of the wventromedial
(HUM) in the guinea-pig contains high affinity binding
sites for oxytocin (OT). In order to ascertain whether HVM
neurones are sensitive to 0T, single-cell recordings were
obtained from 33 HVM neurones in coronal slices of the
hypothalamus of adult guinea-pigs. Fifteen neurones were
excited by oxytocin applied in the nanomolar range. The
response to the peptide was reversible and
concentration-dependent; it was exerted directly since it
persisted under the condition of synaptic isolation;
moregver, it was specific, since it could be mimicked by
[Thr4,G1y7]OT, a selective oxytocin agonist, and since
vasopressin had an effect which was at least 10 fold weaker
than OT. These findings suggest that the binding sites for
OT detected in guinea-pig HVM represent functional neuronal
receptors.

nuclteus of the hypothalamus
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AUTORADIOGRAPHIC LOCALIZATION OF VASOPRESSIN (AVP) BINDING
SITES IN THE DEVELOPING RAT BRAIN

Tribollet, E., Marguerat, A., Dubois-Dauphin, M. and
Dreifuss, J.J., Département de Physiologie, Centre Médical
Universitaire, 1211 Genéve 4.

The development of AVP binding sites in the rat brain and

spinal cord was studied using [°H]JAVP 1in tissue sections
from vrats aged between embryonic day 12 (E12) and
postnatal day 90 (PN9C). Specificity of binding was

assessed by incubating adjacent sections 1in presence of
unlabelled AVP. Specific binding was first detected at E16
in the brainstem. Many other regions were progressively
Yabelled thereafter until PN3, time at which the
distribution of 1labelling was typical of the "infant
pattern”. The changeover to the "adult pattern” started at
PN13 and took the form of a reduction or even
disappearence (in the lateral reticular nucleus) of
binding sites. The "adult pattern” was established by day
PN21, which corresponds roughly to the period of weaning.

A15
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LOCALIZATION OF BINDING SITES FOR VASOPRESSIN (AVP) IN THE
BRAIN OF THE GOLDEN HAMSTER

Dubois-Dauphin, M., Tribollet, E., *Pévet, P. and
Dreifuss, J.J., Department of Physiology, University
Medical Center, Geneva, Switzerland and Laboratory of
Zoology and Experimental Embryology, University of

Strasbourg, France

Sites which bind [3H]AVP with high affinity were detected
in the brain of adult Golden hamsters by in vitro light
microscopic autoradiggraphy. Labelling was optimjzed by
using only 1.5 nM [3HJAVP and 5 nM oxytocin agonist, to
prevent binding of radioligand to oxytocin sites. Adjacent

sections were incubated with an excess of unlabelled AVP.
Specific binding sites were evidenced in the Tateral
septum, bed nucleus of the stria terminalis, median
preoptic nuclteus, suprachiasmatic nucleus, anteroventral
thalamic nucleus, vestibular nuclei, nucleus of the
solitary tract. Other areas showed also binding, though
weaker the cingulate cortex, subfornical organ, medial
preoptic area, central amygdala, perihypoglossal nucleus,
subiculum, area postrema, central gray. These finding

support the view that vasopressin may may play a role in
the expression of complex behaviour in hamsters (Ferris et
al., Science 224 : 521-22, 1984).
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NEURONES IN THE NUCLEUS OF THE SOLITARY TRACT ARE EXCITED
BY VASOPRESSIN THROUGH V;-TYPE RECEPTORS

Raggenbass, M., Tribollet, E., Dubois-Dauphin, M. and
Dreifuss, J.J., Département de Physiologie, Centre Médical
Universitaire, 9 av. de Champel, CH-1211 Genéve 4

Single-unit extracellular recordings were obtained from 121
neurones Tlocated in the regions of the nucleus of the
solitary tract (nts) in rat brainstem slices. Fifty-two
responded to vasopressin, at 5 to 2000 nM, by a reversible,
concentration-dependent increase in firing rate. The effect
of vasopressin was direct, since it persisted under the
condition of synaptic uncoupling. The action of vasopressin

was suppressed %g the antagenist dEt>Tyr{Me)DAVP and
mimicked by [Phe ,Orn8]VT, a vasopressor agonist. The
antidiuretic agonist, dDAVP, had no effect. Oxytocin was
10-100- times less efficient than vasopressin and
HO[Thr4,G1y7]OT, a selective oxytocic agonist, was
without effect. We conclude that vasopressin, by acting

through Vi-type receptors, can modulate the biocelectrical
activity of a subclass of nts neurones.
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LC-EC MEASUREMENT OF PROSTANOIDS
TISSUE

IN NERVOUS

N.C. Schaad!!, P.J, Magistretti?) and M. Schorderet'®), Département
de Pharmacologie™®, CMU, 1211 Genéve 4, Institut de Physiologie?)
et Ecole de Pharmaciea), 1005 Lausanne.

We have developed a new method for the determination of
prostaglandins (PG’s), after derivatization with 4-Nitro-phenacyl
bromid according to the procedure of Morozowich and Douglas
(Prostaglandins 10, 19, 1975). Esterified PG’s are then separated on
RP-18 column and eluted with a mobile phase (30 % methanol, 20 %
isopropanol, 0.1 mM acetate buffer (pH 5) containing 0.1 mM
EDTA) maintained at 55°C in order to eliminate oxygen. The
detection is performed with an amperometric detector, a negative
potential of -0.7 V being applied to the cell. The reduction current is
proportional to the amount of injected PG’s (1-100 ng). Preliminary
results indicate a good separation (reported to be particularly difficult
by several authors) of PGE, and PGF,, which were previously shown
to potentiate the VIP-induced accumulation of CAMP increase in
mice cortical slices (Schaad et al., Nature 328, 637, 1987).
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MECHANISMS OF VIP (VASOACTIVE INTESTINAL PEPTIDE)
RELEASE EVOKED BY 4-AMINOPYRIDINE AND K* IN MOUSE
CEREBRAL CORTEX

Martin, J.-L. and Magistretti, P.J., Institut de Physiologie, Université
de Lausanne, CH-1005 Lausanne

The mechanisms involved in VIP release were investigated in mouse
cerebral cortical slices. 4-aminopyridine (4-AP) stimulated in a
concentration-dependent manner VIP release (VR) with a significant
effect already observed at 50 yM; at 1 mM 4-AP the increase was
562 % over basal VR. 4-AP evoked VR (4-APVR) was completely
abolished by Co®* and partially inhibited (73 %) by TTX 2 M.
Mepacrine, an inhibitor of phospholipase A.Z (PLA,), antagonized
4-APVR with an ICso of 20 yM whereas melittin, a PLA, activator,
stimulated VR. Nordihydroguaiaretic acid (NDGA), ETYA and caffeic
acid, three lipoxygenase inhibitors, antagonized 4-APVR with IC;, of
50 uM, 45 ;M and 1.5 mM respectively. VR was stimulated by K+
with a significant effect already observed at 15 mM; at 25 mM the
increase was 678 % over basal VR. K*-evoked VR was unaffected by
TTX 2 sM but inhibited by Ni?*, Co?* and Mn?*, three Ca®*-channel
blockers, with IC, of 0.5 mM, 0.25 mM and 0.15 mM respectively.
Diltiazem 20 ¢M, nifedipine 10 sM, o-conotoxin 10 sM and Cd*
100 4M did not inhibit K¥-evoked VIP release.
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HOT SPOTS IN THE BRAIN -
18F-DOPA, '®F-DOPAMINE OR METABOLITES ?

Wiese C.Y, Cogoli M.?), Weinreich R.1), Winterhalter
K.3¥ (DPpaul-sScherrer-Institut, 5232 villigen-PSI,
2ETH Z{irich, Institut fiir Biotechnologie, 8093
Zirich, 3 ETH Ziirich, Laboratorium fiir Biochemie,
8092 Ziirich)

The metabolism of L-DOPA, precursor of the presyn-
aptic dopaminergic system, whose fluorinated deri-
vatives are already used in Positron-Emission-
Tomography (PET), is investigated by means of reag-—
gregating brain cell cultures. Uptake, decarboxyla-
tion, methylation and oxidation of L-DOPA in cere-
bral tissue are measured, circumventing the blood-
brain-barrier and without interference of peripher-
al metabolism. The detected amounts of metabolites
were similar to those in tissues. PET requires
tracer compounds like 18F-DOPA and its metabolites
that accumulate in a defined way in the tissue and
reflect biochemical processes in vivo. This work is
necessary to develop a model correcting for unde-
sired background radiation from metabolized tracer
compounds . )
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THE NEUROTOXIC EFFECTS OF P-CHLOROAMPHETAMINE (PCA) IN THE
RAT BRAIN ARE BLOCKED BY SEROTONIN DEPLETION.

Berger, U.V., Grzanna, R. and Molliver, M.E. (ZS onsor: Nicholls,
J.G.), Johns I-’Iopkms University, Baltimore, MD 21 85, USA

Systemic administration of PCA causes acute release of serotonin
i_l-HT) and long-lasting degeneration of 5-HT axons in rat brain,
owever, direct intracerebral injection of PCA does not have toxic
effects on 5-HT axons suggesting that a neurotoxic compound is
ﬁeneratpd in the periphery followmi systemic administration. To
etermine whether the toxicity of PCA is influenced by depletion of
endogenous 5-HT, PCA was ‘systemically administered to rats pre-
treated with the 5-HT synthésis inhibitor ;{~chloropheny_lalan1ne
(PCPA) and/or with the vesicular storage blocker reserpine. Rats
treated with PCA alone, with PCPA plus PCA or with reserpine plus
PCA exhibited a profound loss of 5-HT axon terminals in cerebral
cortex and marked reductions in brain 5-HT levels 2 weeks after drug
administration. However, depletion of S-HT by combined treatment
with PCPA and reserpine provided substantial protection against the
neurotoxic effects of PCA. This result indicates that the neurotoxicity
of PCA depends on the presence of endogenous 5-HT. Treatment
with either drug alone produces profound réductions in brain levels of
5-HT, but combined treatment is required to eliminate most sources
of 1penpheral 5-HT. We therefore postulate that a neurotoxic meta-
bolite is formed from 5-HT released in the periphery by the action of
PCA on 5-HT storage sites. This mechanism may also account for,
the similar pattern of neurotoxicity seen with ‘other psychotropic
amphetamines such as 3,4-methylenedioxymethamphetamine.

Al
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EFFECTS OF MEDIUM LEAD EXPOSURE ON THE CENTRAL SEROTONERGIC
SYSTEM IN THE RAT

Butikofer, E.E., Widmer, H.R., Schlumpf, M.
steiger, W., Institute of Pharmacology,
rich, CH-8006 Zurich

We have investigated the effects of pre- and postnatal me-

dium lead exposure (Widmer et al.(1987) Experientia 43,653)
on the development of serotonergic systems in the striatum
and brainstem of the rat. Time-pregnant Long Evans rats
were given lead acetate in the drinking water (0,25%) during
pregnancy and lactation (maternal blood lead level: 80ug/dl)
Serotonin (5-HT} and its metabolite 5-hydroxyindoleacetic
acid {5-HIAA) were determined using a sensitive modification
of HPLC-EC which requires minimal sample pretreatment.

and Lichten-
University of Zu-

A significant decrease of 5-HT was detected in brainstem
at postnatal day 28. At both days 6 and 28, S-HIAA was
found to be decreased in the striatum and brainstem.

Our observations lend further support to the idea of a
possible alteration of developing indoleaminergic system
by lead exposure.
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COMPETITION FOR SUCROSE-PELLETS IN TRIADS OF WISTAR RATS:
BEHAVIOURAL DISINHIBITION AFTER SUBCHRONIC MDA.

C.Gentsch, M.Lichtsteiner and H.Feer, Psychiatric University
Clinic Basel, Biochem.Lab., Postfach 202, CH-4025 Basel.

While daily competing for a 1imited number of sucrose-peliets
within triads of male Wistar rats a high-, a medium- and a
poor-performing (P) rat can be discerned (1). The typical,
almost complete abstention from competition of P-rats, can
temporarily be overcome by attenuating their SHT-transmission
{2). We here report on the effect of (i) methylenedioxyam-
phetamine (MDA) in P-rats. MDA represents a ’designer drug’
which is being increasingly abused. Neurochemically, MDA
exerts neurotoxic effects on serotoninergic neurons. After
subchronic treatment (6 x 15 mg/kg (t) MDA (s.c.) at 12 hour
intervals) a high mortality-rate became apparent. However, in
all those P-rats, surviving drug administrations (3 out of
7), a marked behavioural disinhibition was observed: The com-
petition-rate (pre-drug: < 2)increased to maximally 29 (on
post-drug day 16). Such observations would indicate once
again, that the P-rats’ typical abstention from competition
(=behavioural inhibition) can temporarily be overcome by
attenuating their SHT-transmission.

(1) Gentsch et al.Behav.Brain Res.27:37 (1988)

(2) Gentsch et al.Prog.Neuro-Psycho.&Biol.Psych.12:639 (1988)
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CGP 37849 / CGP 39551: NOVEL COMPETITIVE NMDA RECEPTOR
ANTAGONISTS WITH ORAL ANTICONVULSANT ACTIVITY

G.E. Fagg, M. F. Pozza, H.-R. Olpe, H. Bittiger, M. Schmutz, C. Angst, D.
Brundish, H. Aligeier, R. Heckendorn and J.G. Dingwall. CIBA-
GEIGY Ltd., 4002 Basel, Switzerland.

Much evidence indicates that competitive NMDA receptor antagon-
ists may form a novel therapy for seizure disorders; the aim of this
study was to develop antagonists with sufficient potency and oral
bicavailability to test this hypothesis. To this end, we examined a
scries of analogues of the phosphono-amino acid, AP5, for their
ability to inhibit L-3H-glutamate binding to postsynaplic densities
from rat brain. CGP 37849 (DL-(E)-2-amino-4-methyl-5-phosphono
-3-pentenoic acid) inhibited L-3H-glutamate binding with Ki 0.22
uM, compared with Ki's of 1.5 uM and 0.82 uM for the known
antagonists, DL-AP5S and CPP. CGP 37849 showed high potency in a
3H-CPP binding assay (Ki 35 nM), and was weak or inactive at 17
other receptors, including the quisqualate and kainate types of
glutamate receptor. Both CGP 37849 and its ethyl ester, CGP 39551,
suppressed epileptiform activity in hippocampal neurons in vitro
and inhibited electroshock-induced seizures when given to rodents
by the oral route (see Schmutz et al.); however, CGP 39551 was weak
in vitro, suggesting that it functions as a precursor of CGP 37849 in
vivo. CGP 37849 and CGP 39551 are the most potent and bioavailable
competitive NMDA receptor antagonists described to date.
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CGP 37849 / CGP 39551: COMPETITIVE NMDA RECEPTOR ANTAGONISTS
WITH POTENT ORAL ANTICONVULSANT ACTIVITY

M. -Schmutz, K. Klebs, H.-R. Olpe, G.E. Fagg, H. Allgeier, R.
Heckendom, C. Angst, D. Brundish and J.G. Dingwall. CIBA-GEIGY
Lid., 4002 Basel, Switzerland.

NMDA receptor mechanisms have been shown to be involved in
burst firing and the generation of seizure activity in vitro and in
vivo. Here, we describe the anticonvulsant properties of two novel
competitive NMDA receptor antagonists, CGP 37849 and CGP 39551
{see Fagg et al.), in rats and mice. In both species, CGP 37849
suppressed electroshock-induced seizures with ED-50's of 0.4-1.9
mg/kg after iv. and i.p injection, and 8-22 mg/kg after oral
administration.  Relative to CGP 37849, CGP 39551 was more potent
after p.o. (ED-50 4-8 mg/kg), and less potent after i.v. or i.p treat-
ment (ED-50 3-6 mg/kg). Following oral treatment, the duration of
action of CGP 37849 was about 8 hours, while CGP 39551 still showed
good activity after 24 h (ED-50 9-21 mg/kg). Both compounds were
anticonvulsant at doses below those at which overt side-effects
were apparent. CGP 39551 (but not CGP 37849) delayed the
development of kindled scizures in rats at doses of 10 mg/kg p.o.
and above, and showed weak anticonvulsant activity against
pentylenetetrazol-evoked seizures. Orally-effective doses of both
compounds selectively antagonized NMDA-, but not quisqualate- or
kainate-evoked neuronal firing in the rat hippocampus in vivo.
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ELECTROPHYSIOLOGICAL CHARACTERIZATION OF THE SELECTIVE,
ORALLY ACTIVE NMDA ANTAGONIST CGP 37 849.

M.F. Pozza, F. Brugger, M. Steimmann, H.R. Olpe
Res. Dep., Pharmaceuticals Div. CIBA-GEIGY Ltd. Basel.

In male rats anaesthetized with urethane, orally ad-
ministered CGP 37 849 (30-100 mg/kg) selectively re-
duced excitations of hippocampal pyramidal neurons {(CAl}
induced by ionophoretically administered NMDA, The kainate
and quisqualate responses were not affected.

In the hippocampal slice preparation CGP 37 849 (1 uM)
applied locally to the apical dendrites of CAl pyramidal
cells reversibly blocked the induction of long-term po-
tentiation (LTP) similar to APV (50 uM).

In a hemisected spinal cord preparation of newborn rats
NMDA induced a depolarisation of the dorsal- and ventral-
root DC-potentials and an increase of the spontaneous ac-
tivity. CGP 37 849 blocked both effects reversibly. CGP
37 849 itself slightly reduced the spontaneous activity.

In conclusion CGP 37 849 is a potent,orally active and
selective new NMDA antagonist.
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DIFFERENTIAL CONTRIBUTIONS OF GLUTAMATE RECEPTOR
SUBTYPES TO LONG-TERM POTENTIATION IN HIPPOCAMPUS.

Mudler, D. and Lynch, G., Département de Pharmacologie, CMU, 1211
Genéve 4; and CNLM, University of California, Irvine, Ca 92717.

High frequency stimulation of a group of afferents in hippocampus
results in an increase in synaptic efficacy referred to as long-term
potentiation (LTP) and implicated as a possible substrate for learning
and memory. The mechanisms responsible for this form of plasticity
are still unknown. In an effort to restrict the number of possibilities,
we have analysed the contribution of the two classes of glutamate
receptors that mediate transmission in area CA1 of hippocampal slices.
Application of DNQX, a quisqualate receptor antagonist, blocked 85%
of the field potential to single pulse stimulation, leaving a small
response that was sensitive to D-AP5, an NMDA receptor blocker.
Comparison of this residual D-~APS sensitive response on control and
previously potentiated inputs showed no difference. High frequency
stimulation in presence of DNQX did not result in the development of
robust LTP, although frequency facilitation was considerably enhanced.
Washout of the drug revealed then the potentiation effect. It appears
that activation of NMDA but not quisqualate receptor is necessary for
LTP induction, whereas, conversely, only quisqualate but not NMDA
receptor mediated responses express the potentiation effect. (Work
supported by FNRS 83.392.0.86 and 3.173.0.88)
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MODULATION OF ENDOGENOUS GLUTAMATE RELEASE FROM RAT BRAIN
SYNAPTOSOMES BY PUTATIVE PRESYNAPTIC RECEPTORS

Urwyler S. and Puente Navazo M.

Sandoz Research Institute Berne Ltd., 3001 Berne

We have used a purified synaptosomal preparation for measu-
ring the release of the putative neurotransmitter L-glutamic
acid. A bioluminescence assay was used for determining the
concentrations of the amino acid in the medium collected at
the end of the incubation period. High concentrations of K%t
stimulated the release of endogenous glutamate in a partially
Ca2+_dependent fashion. (L)-2-amino~4—phosphono-butyric acid
(L-AP4) inhibited the Ca-dependent release of L-glutamate in
a dose - dependent manner, without affecting basal or Ca -
independent release. This effect of AP4 was found in hippo-
campal and striatal, but not in cortical synaptosomes, sug—
gesting a possible action of the compound through presynap-
tic receptors not uniformly distributed throughout the brain
The pharmacological characteristics of these putative pre-
synaptic receptors suggest that they do not belong to the
NMDA or kainate types of excitatory amino acid receptors.
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GABA RECEPTORS IN NORMAL AND EPILEPTIC HIPPOCAM-
PAL SLICES. {G6ril Karlsson and Hans~-Rudolf Olpe,
Res.Dept, Pharm.Div., CIBA-GEIGY Ltd, BASEL)

In several animal models both pro- and anti-
convulsant actions of the GABA_ agonist baclofen
have been reported. We have investigated the role
of GABA receptors in rat hippocampal slices
using baclofen and the GABA blocker phaclofen.
Normal slices: Baclofen attenuated paired-pulse
inhibition evoked in the CAl region. This effect
was antagonized by phaclofen. Phaclofen had no
effect on the amplitudes of evoked population
spikes and had only a weak disinhibitory effect
on paired-pulse inhibition. This effect was
observed only when the stimuli were delivered at
long interpulse intervals (50 ~ 150 ms). Epilep-
tic slices: Baclofen potently inhibited penicil-
lin-induced epileptic-like activity in the CA3
region. This effect was moderately reduced by
phaclofen. The frequency and amplitudes of bicu-
culline- and penicillin-induced multiple popula-
tion spikes in the CAl region were not affected
by phaclofen. In conclusion, whereas the findings
with baclofen are contradictory, the data sug-
gests that the GABA blocker phaclofen has no
proconvulsant activity in the hippocampal slice.
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APOMORPHINE'S EFFECT ON GABACULINE-INDUCED GABA
ACCUMULATION REFLECTS SYNTHESIS INHIBITION.

A.F.Steulet, K,Hauser, P.Martin, T.Leonhardt, V.Bandelier
and R.Bernasconi, Res. Dep., Pharm. Div., CIBA-GEIGY, BASEL.

Study of the effect of apomorphine on GABA turnover showed a
marked decrease in the gabaculine-induced accumulation of
GABA in the mouse cortex. To check whether this was due to
an effect on the rate of GABA synthesis or to a modification
of the inhibitory effect of gabaculine on GABA-T, the action
of apomorphine on GABA turnover and GABA-T activity was
studied concomitantly.

In vitro, apomorphine did not alter the concentration-de-—
pendent inhibition of GABA-T by gabaculine. An ex vivo study
showed that the simultaneous administration of apomorphine
and gabaculine resulted in a 68.5 % inhibition of GABA turn-
over, and in a slight but significant increase in GABA-T ac-
tivity compared to the gabaculine group. Gabaculine alone
caused a dose~dependent increase in GABA levels which was
linearly correlated with the inhibition of GABA-T activity.
This linear regression demonstrated that the apomorphine-
induced change in GABA-T activity was only marginal. Thus,
the effect of apomorphine on the gabaculine-induced increase
in GABA levels is primarily due to an action on the rate of
GABA synthesis.
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EFFECT OF MIDAZOLAM{(M) ON HUMAN VISUAL RECEPTIVE FIELDS(VRF)

Groner, M., Walder, F., Groner, R., Fisch, H.U., Depts. of
Psychiatry and Psychology, University of Bern, 3010 Bern

Psychophysical experiments allow correlations between single
cell recordings in cats and human VRF. In the cat, bicucul~
line decyreases the activity of the inhibitory surround of Y-
on—centre cells. Subthreshold summation was used to deter-
mine center and inhibitory surround of human VRF, Stimuli
were three vertical parallel lines subtending a visual angle
of 1.5°displayed for 60 ms on a CRT. The contrast of the
flanking lines was 3/8 of the contrast of the central line.
Criterion was the perception of the central 1line. Contrast
threshold was measured dependent on the distance between the
central and the flanking lines. The sensitivity function
obtained is analogous to one obtained with single cell
recordings from retinal ganglion cells, In two independent
experiments with 6 subjects (S) each, two h after M (7.5.mg
p.0.) the strongest increase of contrast threshold was found
in the region of lowest sensitivity (0.24° of visual angle,
ANOVA, p<0.02). After six h baseline values were obtained.
In dark-adapted S no inhibitory surround was found neither
at baseline nor after M, This suggests, that GABA may be
involved in the regulation of human VRF, In dark-adapted S
no GABA may be present and bdz therefore have no effect.
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NEURONS IMMUNOREACTIVE FOR GLUTAMATE DECARBOXYLASE AND
PARVALBUMIN ARE RESISTANT TO THE ISCHEMIA-INDUCED DELAYED
NEURONAL DEATH IN GERBIL HIPPOCAMPUS

Nitsch, C., Sommacal, A., Kalt, G., Scotti, A., +Oerte].,
W.H. and *Celio, M.R., Anatomical Institutes of the Univer-
sities in CH-4056 Basel and *D-2300 Kiel and *Neurological
University Hospital in D-8000 Miinchen

A bilateral transient 5 min occlusion of common carotid
arteries in gerbils results after a delay of 2 to 3 days in
a loss of pyramidal cells in the hippocampal field CA1, This
delayed degeneration is thought to be brought about by
glutamate—-triggered ca?t intoxication. Using an antibody
directed against the GABA-synthetizing enzyme glutamate
decarboxylase, GAD, and the Ca2+—binding protein parval-
bumin, the fate of the parvalbumin containing GARAerqgic
innervation was studied imuunocytochemically during the
development of delayed neuronal death and for further 30
days. In CAl local GABAergic neurons and their innervation
showed no change at the light and electron microscopic level
over the whole period investigated. Also the pattern of
parvalbumin immunoreactivity persisted. Thus, it seems
possible that the Ca2+-binding properties of the hippocampal
GARAergic neurons protect them from the effects of ischemia.
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ADENOSINE AND CYCLOHEXYLADENOSINE INHIBIT THE
CAT'S OPTIC NERVE ACTION POTENTIAL

G.Niemeyer, B.Frih ( Neurophysiology Lab., Dept. of Oph-
thalmology, Universitatsspital, CH 8091 Ziirich )

Effects of intraarterially applied adenosine and cyclohexyl-
adenosine (a selective Ay agonist) were studied in isolated,
perfused cat eyes. The electroretinogram (ERG) and the
light-evoked action potential of the optic nerve (ONR) were
recorded after intraarterial injection of adenosine (0.1-20
umolar) or CHA (0.6-8 umolar) under selective rod- or cone
stimulation.

Both drugs caused depression of all components of the ONR
in a dose-dependent and reversible manner. We also observed
enhancement of the rod b-wave of the ERG. A concomittant
increase in perfusion flow rate reflected vasodilation, that
would cause increase rather than decrease of the ONR. The
increase in rod b-wave amplitude exceeded what could be
attributed to the increase in flow and might reflect a glial
response to adenosine and CHA.

We conclude, that adenosine modulates retinal function
mainly as inhibition of the optic nerve action potential
under both, rod- and cone-stimulation conditions.

Al8
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CENTRAL NORADRENERGIC PATHWAYS IN THE
AFFECTED BY INTERLEUKIN-1

Kabiersch, A., del Rey, A., Honegger,
Besedovsky, H., Departement Forschung,
CH-4031 Basel.

The functional and metabolic activity of moncaminer-
gic pathways in the CNS changes during the immune
response. A possible mediator of these changes is
interleukin~1 (IL-1), a cytokine which plays an im-
portant role in immune processes. We have shown that
the i.p.injection of IL-1 is followed by a signifi-
cant increase in 3-methoxy-4-hydroxy-phenylethylene
glycol (MHPG), the main metabolite of norepinephrine
(NE) . In order to confirm the influence of IL-1 on
the NE metabolism we determined the NE turnover rate
(blockade of the tyrosine hydroxylase with a-methyl-
para-tyrosine) in different microdissected hypotha-
lamic and brain stem regions in rats injected with
IL-1 or control medium. The levels of NE, MHPG, the
amino acids tyrosine and tryptophan, and several
other compounds were determined by HPLC. In the

IL-1 group which showed marked increase in plasma
corticosterone levels there was, apart from changes
in the amino acids, a significant enhancement of the
MHPG level, and of the NE turnover rate.

Supported by the SNF, Grant No. 3.417-0.86 SR

RAT ARE

C.G.,
Kantonsspital,
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MODULATION OF CATECHOLAMINE AND SEROTONIN METABOLISM IN
SYNAPTOSOMES BY A NEUROREGULATORY FACTCR FROM BRAIN.

Pastuszko, A, Yee, D.K,, Pastuszko, P. and Wilson, D.F. Department of
Biochemistry and Biophysics, Medical School, University of Pennsylvania,
Philadelphia, PA 19104.

Neuroregulatory factor purified from mammalian brain (tentatively called
neurocatin} modulated the metabolism of catecholamines and serotonin in
synaptosormes isolated from rat brain. Neurocatin caused inhibition of oxidative
deamination of dopamine, decreased formation of 3,4-dihydroxyphenylacetic acid,
increased formation of norepinephrine and its N-methy! derivatives and increased
release of catecholamines. It also inhibited oxidative deamination of serotonin,
decreased formation of 5-hydroxyindole acetic acid and increased formation of 5-
hydroxytryptophol. Neurocatin appears to act, at least in part, by increasing the
calcium permeability of the plasma membranes of the synaptosomes. Omission
of calcium from the suspending medium completely blocked the neurocatin
induced release of catecholamines and decreased by about 80% the effects on
catecholamine and serotonin metabolism. These results are consistent with it
activating receptor modulated calcium selective ion channels, Neurocatin has
been purified to near chromatographlic homogeneity. It is sensitive to trypsin and
chymotrypsin and has an apparent molecular weight between 1,500 and 2,500
daltons. Analysis of its chemical structure is in progress. Supported by GM-
21524
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CHRONIC IY.C.V. CRF ADMINISTRATION STOPS THE
DEVELOPMENT OF OBESITY IN fa/fa RATS.

F. Rohner-Jeanrenaud, C.D. Walker , R. Greco-
Perotto and B. Jeanrenaud.

Laboratoires de Recherches Métaboliques, Geneva,
Switzerland.

Adrenalectomy prevents the development of
obesity in fa/fa rats. This has been attributed
to CRF effects on the autonomic nervous system.
A chronic (7 days) i.c.v. OoCRF administration
was performed in genetically obese fa/fa rats.
While vehicle-treated obese rats gained 30 g
during the 7 days, the CRF-treated ones stopped
their body weight gain, despite the pair-feeding

of the two groups. Although no significant
changes were observed in plasma ACTH and
corticosterone levels, basal insulinemia was

halved in the CRF-treated rats compared to the
controls. CRF treatment decreased liver glycogen
content and epididymal fat pad weight, but
increased interscapular brown adipose tissue
weight.
Thus, i.c.v. CRF in fa/fa rats prevents body
weight gain, an effect that might be related to
alterations in the activity of the autonomic
nervous system.
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FUNCTIONAL CHARACTERIZATION OF ASTROCYTES IN RAT OPTIC NERVE
MINISEGMENTS.

Kiraly, M., Maillard, M., Omlin,

Institut de Physiologie et
1'Université, CH-1005 Lausanne.

F.X.*
Institut dJe Histologie* de

To study functional and developmental aspects of CNS glia in
vitro, we cultured small explants of newborn rat optic nerve
called minisegments.

Intacellular recordings were performed with glass microelec-
trodes filled with 2 M potassium acetate in minisegments of
40-60 days mounted 1in a conventional recording chamber
superfused with prewarmed Krebs solution. The mean membrane
potential recorded from 71 astrocytes was -74.8 mvV, and the
mean input resistance and time constant were 10.9 Mohms and
0.36 ms (N=22), respectively. When [K+].. was increased up to
100 mM and the observed changes in membrane potentials were
plotted against the logarithm of [K+].., a linear Nernstian
relationship was obtained. Experimental data diverged from
Nernstian values at [K+l.» lower than 4.7 mM indicating a slight
permeability to ion(s) other than K+.

These data together with morphological and immunocytochemical
properties correspond to those of in situ astrocytes.
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PLASTICITY OF OPTIC NERVE GLIA IN
ASPECTS.

Omlin, F.X., Kiraly*, M. and Waldmeyer, J. Instituts d'His-
tologie, d'Embryologie et de Physiologie* - 1005 Lausanne.
In situ glia of optic nerves is composed of microglia,
oTigodendrocytes and astrocytes; these cells are in close
contact with axons, which in a first step are fasciculated
by astrocytic processes and then myelinated by cell
processes of oligodendrocytes. To study functional aspects
of glia in vitro we cultured small pieces of optic nerves
of newborn rats, called minisegments, as explants in which
the axons of the ganglion cells degenerate. After various
time-points, minisegments were removed for morphological,
immunocytochemical and electrophysiological investi-
gations. At 3d in vitro oligodendrocytes, form loose and
compact myelin around cell processes, cell bodies or empty
cavities. The myelin shows the typical fine structure, and
immunocytochemical experiment confirmed the presence of
myelin specific constituents. During the main period of
myelin formation in vitro, the resting membrane potential
of individual astrocytes was determined. The mean value of
-75mV (N 72) corresponds to that of astrocytes in situ. We
conclude that the in vitro glia cells show functional
properties, ascribed to oligodendrocytes and astrocytes in
vivo. (Supported by NSF 3.652-0.87 and MS society).
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HIGH AMOUNTS OF CREATINE KINASE IN BERGMANN ASTROCYTES AND
BLOOD-BRAIN BARRIER CELLS OF THE VASCULAR SYSTEM OF THE
CEREBELLUM:Immunolocalization of B-CK and mitochondrial CK.

Christina Scalabrini, Wolfram Hemmer and Theo Wallimann
Institute for Cell Biololgy, ETH-Honggerberg, CH-8093 Ziirich

Brain-type B-CK and mitochondrial Mi-CK were identified by
native electrophoresis and immunoblotting of extracts from
several parts of chicken brain. Both CK isoenzymes were
present at relatively high levels in the hemispheres,optical
lobes, brain stem and the cerebellum. In the latter indirect
immunoflourescence localization with anti-B-CK AB revealed
pronocunced staining of Bergmann astrocyte cell-bodies, and
their processes in the molecular layer of the cerebellum and
particularly at the membrana limitans gliase. Strong staining
of blood-brain barrier cells (glia cells and possibly also
endothelial cells) of the vascular system in the cerebellum
was found by both anti-B- and anti~Mi-CK AB's. The staining
pattern of capillaries obtained by anti-Mi-CK AB was
strikingly similar to that observed with anti-GFA AB. The
surprisingly high energy status of glia cells, and cells
invelved in the blood-brain barrier will be discussed with
respect to their function in the context of the postulated
phospho-creatine circult model.
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INDUCTION OF GLIA-DERIVED NEXIN AFTER THE LESION
CF THE SCIATIC NERVE

Meier, R.*, Monard, D., Bleuel, A., Reinhard, E,
*#Institute for clinical and experimental tumor re-
search,CH-3004 Bern, Friedrich Miescher-Institut
CH-4002 Basel

Glia-derived Nexin (GDN) is a serine protease
inhibitor produced by glial cells and by
fibroblasts, In vitro studies showed a neurite
promoting activity of GDN demonstrating

sensitivity of growth cones towards proteases. GDN
is constitutively expressed in the olfactory
system where neurogenesis and axonal regeneration
permanently occurs. Rut in a peripheral nerve GDN-
RNA is down regulated and is dramatically induced
after a lesion, Parallel to the increase of GDN-
RNA the amount of extractable gene product
increaeses as well, Immunohistochemical studies
show the presence of infiltrating macrophages
during the period of maximal GDN transcription,
Nerve explant cultures are used for the
identification of the inducer molecule(s) for the
GDN gene, As the regenerating axons reach the
distal nerve stump during biosynthesis of GDN this
protein might act as a permissive factor for
neurite promotion in vivo.

P1 59

SINGLE-CHANNEL RECORDING OF A POTASSIUM
CURRENT ACTIVATED BY INTRACELLULAR SODIUM IN
SENSORY NEURONS

Haimann, C., Bertrand, D. and Bader, C.R.,, Département de
Physiologie, Centre Médical Universitaire, 1211 Genéve.

Whole-cell recording suggested that a K current activated by
intracellular Na (K,;,) exists in neurons. Here we describe the
single-channel activity induced by Na applied to the intracellular
face of inside-out patches excised from quail trigeminal neurons.
1on substitution experiments indicated that K was the major charge
carrier of this current. In the presence of Na, channels of high
conductance were seen (170 pS, with Kin=50 mM and Kou=150
mM), which showed little voltage dependence between -75 and +50
mV. Channel activity could be ‘evoked even when the Na
concentration was as low as 12 mM. Openings occurred in bursts
and the burst frequency increased with the Na concentration. Ca, Li
and choline did not induce K single-channel activity. Whole-cell
recording in ncurons suggested that K, could be activated by a
single action potential. K, could also ‘contribute to the resting
potential of neurons since single-channel recording shows that this
current can be activated already at low sodium concentrations.
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A NEW ANTIBODY LLUTION TECHNIQUE FOR THE SUCCESSIVE
LOCALIZATION OF 2 ANTIGENS BY IMMUNOCYTOCHEMISTRY (ICC).
Guntern R,Vallet PG*,Charnay Y,Bouras C,Constantinidis J
Inst.Univ.Psychiatrie, lab.histol, CH-1225 Chéne-Bourg Genéve

Selected areas of formalin fixed mammalian and human brains
were cut on cryostat(8~l2pm).Sections mounted on chrom-alun
gelatinized slides were first pretreated with XKMnO4 0.25% in
PBS 0.1M pH7.6,max.6min. After washing lx5min with PBS (W),
they were treated with the Pal's modified solution (oxalic
acid 1g% and K-disulfite 1g% in PBS) 2min.Rat antiserum to
LHRH or to DSIP were employed as the first antiserum (1:1000,
lhr)W 5x,2nd incubation with IgG-FITC(1:800,lhr).W 5x. After
photography, antibodies were eluted by immersion in KMnO4
0.25% in PBS,10-12min;W lx;followed by immersion in Pal's sol
ution, 2-3min.W 5x. At this step no fluorescence was detecta-
ble.Then the ICC technigue for the other antigen was repeated
and photographied again.Controls included replacement of each
of the first antisera with nonimmune rat sera, omission of
the first antisera,test with other antisera,2nd incubation
with IgG-FITC alone in the second stage procedure. This me-
thod is simple, efficient and preserves the antigenicities.
The immunoreactivities can be observed in cell bodies as

well as in nerve fibers.
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G-PROTEIN REGULATION OF PGEp BINDING IN CHICK SPINAL CORD

Pralong, E. and Vesin, M.-F. Institut d'Histologie et
d'Embryologie, Université de Lausanne, rue du Bugnon 9, CH
- 1005 Lausanne.

Spinal cord {(SC) synthesizes PGEp. Regqulation of PGE)
binding was studied in membrane preparations of chick SC.
After 2 differential centrifugations, 75% of the specific
binding sites for 3H-PGEg were recovered in a 17,000 g
pellet. The binding sites were highly specific for PGEj.
Scatchard analyses demonstrated 2 classes of binding
sites,the first one with a high affinity (Kdy 1.3 nM) but a
low capacity and the second one with a low affinity (Kdp
2.2 yM) but a higher capacity. The evidence that the high
affinity binding sites are regulated by a G-protein is
based on the following arguments: 1) the affinity for PGEp
was much more reduced by GTP or its analog Gpp(NH)p than by
ATP; 2) the dissociation kinetics was accelerated by
Gpp(NH)p; 3) a desensitization observed after preincubation
with PGEp was reversed by Gpp(NH)p. In conclusion high
affinity binding sites for PGEp are regulated by a
G-protein in the chick SC. S.N.F. 3.397.86.
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SELECTIVE LOCALIZATION OF PROSTAGLANDIN Dy ISOMERASE IN
CHICK DORSAL ROOT GANGLIA (DRG). A LIGHT AND ELECTRON
MICROSCOPIC STUDY.

Vesin, M,-F., and Droz B. Institut d'Histologie et
d'Embryologie, Université de Lausanne, rue du Bugnon 9,
CH-1005 Lausanne.

DRG synthesizes actively prostaglandin Dy (PGDp). The
origin of PGDy biosynthesis was investigated by immunocy-
tochemistry with polyclonal antibodies raised to rat brain
PGDy isomerase. In the light microscope, specific immuno-
staining was detected in most of the small B ganglion
cells ( 60%) and their emerging axons, and in about 2% of
the large A neurons. In the perikaryon, the immunopreci-
pitates were either homogenously distributed or aggre-
gated in clumps. Small ganglion cells which displayed
clumps of immunoprecipitates were examined in the electron
microscope; they possessed the ultrastructural charac-
teristics of the Bl subclass of sensory neurons (SNF N°
3397.86).

Molecular genetics + cell and
molecular biology (P2)
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TWIN HOMEOBOX GENES AT THE DACHSOUS LOCUS OF DROSOFPHILA

Schneitz, K., Rutschmann, R., Green, M.M.* and Noll, M.,
Dept. of Cell Biology, Biocenter of the University, Basel,
and *Dept. of Genetics, University of California, Davis

Two closely linked homeobox genes, PPH13 and PPH25, have
been isolated in Drosophila with a homeobox probe derived
from the segmentation gene paired. Both genes map cytologi-
cally to the 21C8-D1 region correlating genetically with the
dachsous (ds) locus. The ds gene belongs to a group of
"leg-genes” (d, fj, cg) showing similar mutant phenotypes
as, for example, shortened legs, close crossveins, or tarsal
segmentation distortions. Combinations of such "leg” muta-
tions show impressive qualitative changes in histogenesis
resulting, for example, in twinning of legs and antennae.
Breakpoint analysis of ds chromosomal rearrangements demon-
strates that the two genes, PPH13 and PPH25, represent ds.
In addition, we present genetic results providing further
insight into the function of ds. Of particular interest in
this context is the mutant, net87h1(48), isolated by one of
us (M.M.G.). This mutation affects the expression of a
number of genes located between 21B and 22E,F. Our simplest
current hypothesis, consistent with our results, is that
this mutation is a cytologically invisible deficiency or
insertion inactivating both ds genes, PPH13 and PPH25.
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DETECTION AND HETEROLOGOUS EXPRESSION OF A PROTEASE
OF HEPATITIS A VIRUS

+ + .
M.Weitz*, T.Fuerst+, B.Moss , R.Purcell , G.Siegl*
*Inst. Hygiene, Univ. Bern, Switzerland, *NIAID,
Bethesda, USA.

From molecular data and analogy of hepatitis A vi-
rus (HAV) to other picornaviruses it was hypothesi-
zed that the HAV genome codes for a protease 3Cpro.
The protease was predicted to be contained in the
P3 region of the typical picornavirus polyprotein.
We have subcloned the ¢DNA of this region into a
vaccinia virus/T7-hybrid expression system. Expres-
sion of the protease was detected by antibodies to
a synthetic peptide that corresponds to the carb-
oxyterminus of 3Cpro. The analysis revealed that
3Cpro was not only expressed but also cleaved its
own precursor P3 to the final products predicted
from the structure of the HAV genome in this region.
Furthermore, a peptide corresponding to 3Cpro was
detected in cells infected with HAV. We conclude,
that the HAV genome codes for a protease 3Cpro and
that the heterologously expressed enzyme faithfully
processes the peptide precursor.
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DNA SEQUENCE OF THE PSEUDORABIES VIRUS IMMEDIATE EARLY GENE,
ENCODING A STRONG TRANS-ACTIVATOR PROTEIN

*Vigek, €., *Pales, V. and *Schwyzer, M., *Institute of
%olecular Genetics, Academy of Sciences, CS~16637 Prague and
Institute of Virology, University of Zurich, CH-8057 Zurich

We report the complete DNA sequence of the pseudorabies
virus (PRV) immediate early (IE) gene and its flanking
nuclectide sequences, together comprising 5091 base pairs.
An open reading frame starts with an ATG codon in position
263 from the transcription initiation site and ends with a
TGA codon in position 4601, thus encoding a predicted
protein of 1446 amino acids (150 kDa). The PRV IE protein
exhibits significant homology with the functionally related
trans-activator proteins, ICP4 of herpes simplex virus 1
(HsV1), and pl40 of varicella zoster virus (VZV). The extent
of homology varies widely along the three sequences: two
regions of the PRV IE protein extending from amino acids 482
to 659 and 959 to 1350 exhibit 50-60 % identity with the
cognate sequences, whereas the remaining sequence reveals
little homology apart from a common polyserine stretch. The
base composition of the PRV IE coding region is 80% G+C,
compared with 81.5% for HSV1 and 64.1% for VZV. Yet the PRV
IE protein appears to be as closely related to Vzv pl40 as
to HSV1 ICP4. The regions of strong homology are also
apparent in plots predicting secondary structure.
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STRUCTURAL ANALYSIS OF THE TERMINAL PALINDROMS OF
THE HUMAN PARVOVIRUS B19 GENOME

V.Deiss, M.Weitz and J.D.Tratschin

Institute for Hygiene and Medical Microbiology
University of Berne, CH-3010 Berne

The human parvovirus B19 has a 5.4kb single-
stranded DNA genome with terminal palindromic
sequences which fold over to give typical hairpin
structures. We have established a full length
clone in E.coli JC8111 (recBCsbcBrecF). To
determine whether the hairpins are identical or,
alternatively, represent unique sequences we have
analyzed the primary structure of both ends by
restriction enzyme analysis and seguencing. This
also allows a prediction of the secondary structure
of the hairpins which are important for self-
priming during parvoviral DNA replication and for
packaging of the genomic DNA into virus capsids.
Our results suggest that B19, in contrast to all
autonomous parvoviruses analyzed so far have
identical termini as has been found for another
parvovirus isolated from humans, the adeno-
associated virus (AAV). However, the secondary
structure and the size of the hairpins of these
two viruses seem to differ considerably.
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A RETROTRANSPOSON-LIKE ELEMENT INTERRUPTS THE TUBULIN GENE
CLUSTER IN TRYPANOSOMA BRUCEI

Marianne Affolter, Lorenz Rindisbacher, Andreas Glauser,
Richard Braun. Institut fir Allgemeine Mikrobiologie der
Universitdt, Baltzerstrasse 4, CH-3012 Bern

The tubulin genes of T.brucei are located in a single
cluster in which genes coding for alpha- and beta-tubulin
alternate in a regular manner. Each of the two genes is
present in 10 nearly identical copies. Both upstream and
downstream of the 40kb cluster 1.7kb of DNA have been
sequenced. The cluster starts with an intact and therefore
probably functinal beta gene: some promotor-like elements
could be seen. Downstream the cluster ends in the middle
of a beta gene. The sequence outside of this pseudogene
shows a high degree of similarity to the retrotransposon-
Tike element TRS/ingi found previously elsewhere in the
genome. TRS/ingi has LTRs and may code for reverse trans-
criptase. Here we have shown for the first time that such
an element interrupts a protein-coding gene in this para-
site. The invasicn of the cluster cannot have been very
recent as judged by comparing the tubulin cluster of
different species.
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THE ARGININOSUCCINATE LYASE GENE OF C. REINHARDTIT:
CHARACTERISATION AND USE IN THE RESCUE OF ARGININE-REQUIRING
MUTANTS BY BIOLISTIC TRANSFORMATION.

Purton, S., Debuchy, R. and Rochaix, J.-D.,
Biologie Moléculaire, Université de Géneve,
Ansermet, CH-1211 Géneve 4.

Département de
30 Quai Ernest-

Argininesuccinate lyase (ASL)} is the last enzyme in the
arginine biosynthesis pathway. The ASL gene of Chlamydomonas
reinhardtii has been isolated from a AEMBL 3 genomic library
using four oligonucleotide probes, the sequences of which
were derived from regions of conserved primary sequence
between ASL from various organisms. The gene is present on a
12.6kb BamBI fragment. Nucleotide sequence analysis has
identified most of the coding DNA including the four
conserved regions. The gene is interrupted by a number of
introns, some of which contain highly repetitive DNA.
Several cDNA clones for ASL have been isolated and are being
used to characterise the gene further. Introduction of the
12.6kb BamHI fragment into the cells of arginine-requiring
mutants of C. reinhardtii using a high velocity particle gun
(biolistic transformation) has resulted in a number of
transformants with a wildtype phenotype. Measurement of ASL
activity in these transformants reveals levels comparable
with that of wildtype cells. We are currently analysing the
transformants at the DNA and RNA levels using probes derived
from the ASL gene.
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CHARACTERIZATION OF THE GENES FOR THE 17.9

AND 8.1 kDa SUBUNITS OF PHOTOSYSTEM I FROM
CHLAMYDOMONAS REINHARDTIT A

L~G Franzén and J-D Rochaix, Départment de
Biologie Moléculaire, Université de Genéve,

30 quai Ernest-Ansermet, 1211 Genéve 4 and

G Frank and H Zuber, Institut fir Molekular-
biologie und Biophysik, ETH-HSénggerberg, Zirich

CDNA clones encoding two Photosystem I subunits of
Chlamydomonas reinhardtii with apparent molecular
masses 18 and 11 kDa (thylakoid polypeptides 21
and 30) have been isolated and sequenced. Protein
structure predictions indicate that the proteins
encoded by the cDNAs are extrinsic membrane
proteins. The molecular masses calculated from the
sequences are 17.9 and 8.1 kDa. The sequences of
the transit peptides indicate that the proteins
are routed towards the lumenal and the stromal
sides of the thylakoid membrane, respectively. The
size of the mRNA is 1400 nucleotides for the
larger protein and 740 nucleotides for the smaller
one. Southern analysis suggests that both proteins
are encoded by single copy genes.
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ISOLATION OF A GENOMIC ONCOMODULIN CLONE AND FULL LENGTH
PLACENTAL CDNA FROM RAT

Furter,Ch.S., Heizmann,C.W. and Berchtold,M.W., Institut
flir Pharmakologie und Biochemie, Universitat Ziirich,
8057 Ziirich

Oncomodulin is a CaZ+-binding protein, closely related to
parvalbumin. It's expression is restricted to rodent and
human tumors and the placental cytotrophoblasts. When we
searched the GeneBank(R) for sequences homologous to the
rat hepatoma oncomodulin (Gillen et al. J.B.C.262, 5308
(1987), a striking similarity of the 5' leader sequence and
a long terminal repeat (LTR), a regulatory sequence element
typical for retroviruses, was evident. This indicated that
oncomodulin might be under the control of an LTR promoter.
To study this possibility, we initially isolated a full
length oncomodulin cDNA clone from a lambda gtll library.
Synthetic oligonucleotides corresponding to the rat hepa-
toma oncomodulin cDNA were used as hybridisation probes.
Sequencing of a positive clone revealed 100% identity of
placental and hepatoma oncomodulin. Genomic oncomodulin
clones were isolated using this 700 bp cDNA probe and
synthetic oligonucleotides. Several independent clones are
currently analyzed in order to gain new insights into
mechanisms leading to tumor-specific gene expression.
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CLONING OF PIG TNF-a BY IN VITRO AMPLIFICATION OF
TOTAL RNA USING THE POLYMERASE CHAIN REACTION

Pauli, U.”, Beutler, B.*, and Peterhans, E.”, Institute of
Veterinary Virology, University of Bern, CH-3012 Bern™,
Howard Hughes Medical Institute, University of Texas,
Southwestern Medical Center, Dallas™.

Monocytes isolated from whole blood were stimulated for 4-6h
with LPS, a known inducer of TNF-a mRNA. Total RNA was
isolated from the cells and antisense primer of exon 4 of
TNF-a was used for the specific reverse transcription of
TNF-a mRNA. This primer starts with the translation stop
codon and is located at a highly conserved region as
deduced from sequence comparisons of the human, rabbit
and murine TNF-a genes. A conserved sense primer of the
propeptide region was then used to amplify the single
stranded c¢cDNA in vitro by the polymerase chain reaction
(PCR). After amplification and gel -electrophoresis, the
amplified fragment was cloned for subsequent sequencing.
Comparison with human, rabbit and mouse sequences
revealed that pig TNF-a differs mainly in the N-terminal
part of the peptide. The procedure shown here screens
already during the amplification of the c¢cDNA for full length
transcripts-and yields microgram amounts of the desired DNA
fragment.
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INDUCTION OF TRANSCRIPTION FROM THE SV40 EARLY
PROMOTER BY IL1 AND BY TNF IN RODENT T CELLS

G. Plaetinck, E. Espel, M.-C. Combe,
P. Corthésy, P. Reichenbach and M. Nabholz.
Genetics Unit, I.S.R.E.C., 1066 Epalinges.

We have found that in a rodent T lymphocyte
line that appears to represent an immature
stage of T cell differentiation interleukin 1
(IL1) or tumor necrosis factor (TNF) can
induce a strong increase in the transcription
of genes under the control of the $V40 early
promoter (PvuII-HindIII). The increase can be
observed with stably or transiently
transfected genes. It is rapid (10 fold in
three hours) and cannot be prevented by
cycloheximide, suggesting that it involves the
activation of preexisting transcription
factors. The response to ILl and to TNF 1is,
least in part, due to sequences within the
5vV40 enhancer, and we are, at present, mapping
the responsive elements.

at
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CLONING OF RF-X, THE MHC CLASS I PROMOTER
BINDING PROTEIN AFFECTED IN A HEREDITARY DEFECT
IN CLASS II GENE REGULATION

W. Reith, E. Barras, S. Satola, M. Kobr, D. Reinharz, C. Herrero-
Sanchez and B. Mach, Department of Microbiology, University of
Geneva Medical School, Geneva

MHC class II antigens are cell surface molecules playing a crucial role
in the control of the immune response. They, are encoded by a family
of coregulated genes. Several nuclear proteins bind to conserved cis-
acting sequences in class II promoters. In a form of hereditary
immunodeficiency (CID) characterized by a defect in a transacting
regulatory factor controlling HLA class II gene transcription, we have
observed a defect in the binding of one of these nuclear proteins (RF-
X) to its target sequence (the class II X box). A cDNA encoding RF-X
was isolated by screening a phage expression library with an X box
binding site probe. The recombinant protein has the binding
specificity of RF-X, including a characteristic gradient of affinity for
the X boxes of HLA-DR, -DP and -DQ promoters. RF-X mRNA is
present in the regulatory mutants, indicating a defect in the synthesis
of a functional form of the RF-X protein.
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DIFFERENT PROMOTERS OF THE MHC CLASS 11
MULTIGENE FAMILY EXHIBIT DISTINCT AFFINITIES FOR
TWO DNA BINDING FACTORS, RF-X AND NF-§

M. Kobr, W. Reith, C. Herrero and B. Mach, Department of
Microbiology, University of Geneva Medical School, Geneva

MHC class II genes are organized in three distinct subregions, HLA-
DR,-DQ and -DP and the regulation of all these genes is generally
coordinated. We have now identified S distinct proteins that bind to
specific DNA sequences within the first 145 base pairs of HLA class II
promoters. Among these, RF-X is of special interest since mutants
affected in the regulation of MHC class II gene expression have a
specific defect in RF-X binding. Unexpectedly, RF-X displays a
characteristic gradient of binding affinities for the promoters of DRA»
DPA> DQA genes. The same observation was made with recombinant
RF-X protein. We also describe a novel factor, NF-S, which binds to
the spacer region between the X and the Y boxes of class II promoters
and which exhibits a reverse gradient of affinity, binding to the
promoters of DQA> DPA> DRA. At high protein concentration, both
RF-X and NF-S bind simultaneously. As expected, RF-X binds well to
the mouse IE promoter, while NF-S binds well to IA. The genes of
each of the three MHC class 11 subregions differ therefore drastically
in their respective binding to these two protein factors.
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INTERACTION OF GLUCOCORTICOID RECEPTOR WITH
GLUCOCORTICOID RESPONSE ELEMENTS (GREs)

Jaggi R.??’, Miller R.G.*’, Hé6ck W.®’,Groner B.?’
and Martin F.2? 7 Inst. fir klin.-exp. Tumor-
forschung, Uni Bern, CH-3004 Bern, *’ Univ.
College, Dublin 4, Ireland 2’ FMI, Basel

We have described a transcriptional inhibition of
glucocorticoid-dependent promoters by the products
of the H-ras, v-mos and v-src oncogenes which is
mediated by the glucocorticoid response element
GRE. The immunologically detectable GR was de-
creased to about 40% within 24 hours of hormone
treatment in normal NIH 3T3 cells and to about 15%
in transformed cells. Based on a gel retardation
assay we analyzed the binding of the gluco-
corticoid receptor to specific DNA recognition se-
quences representing dimers or trimers of the GRE.
Activation of cytoplasmic GR and addition of
hormone to the binding reaction both resulted in
an increased binding in vitro. Binding of the GR
could be competed by the addition of a non-labeled
HRE (=hormone response element wich contains four
GREs} but not by monomeric GRE. Binding of the GR
to the GRE was only partially inhibited in cells
expressing transforming p37v-mos.
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EXPRESSTON OF THE TANDEM DUPLICATED MBP GENE IN MLD MICE

de Rivaz, J.~-C., Tosic, M., Roach, A. and Matthieu, J.-M.
Service de Pédiatrie, CHUV, 1011 Lausanne, Switzerland

Myelin deficient mutant mice (mld) are characterized by a
severe deficit of myelin basic protein (MBP) expression, re-
sulting in poor myelination of the central nervous system.
In mfd mice, the MBP gene is tandem duplicated and the up-
stream gene copy contains a large inversion of its 3' end.
Although the overall transcription rate of the MBP gene is
normal, only 2 to 5% of MBP and its corresponding RNA are
present in the cytoplasm. Hybridization of the 5' flanking
region of the gene with nuclear run-off RNA, showed that
both MBP gene copies are transcribed from their own promocter.
In order to explain the low levels of cytoplasmic MBP and
its corresponding RNA, we hybridized run-off RNA to sense
and anti-sense RNA probes. Although the transcription rate
of each copy of the gene is somewhat reduced in mld mice, it
could not explain the drastic reduction of RNA found in the
cytoplasm. Nuclear RNA levels measured by dot blots corre-
sponded to the levels of transcription of the downstream
gene instead of the levels found in the cytoplasm. These re-
sults suggest that the low levels of MBP mRNA found in méd
mice are the result of reduced transcription rates and post-
transcriptional events.
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INDUCIBLE BINDING OF SEQUENCE-SPECIFIC NUCLEAR FACTORS
ON THE TNF-«a PROMOTER REGION UPON INDUCTION OF TNF-a
TRANSCRIPTION. .

Collart, MA.+, Nedospgsov , S., and Vassalli, pt. +Département de Pathologie,
CM.U,, 1211 Geneve 4, Institut of Molecular Biology, Moscou.

Tumor necrosis factor (TNF)-a is a cytokine with many functions and is in
particular an essential mediator of the inflammatory response. Its synthesis by
macrophages is strictly regulated both at the transcriptional and posttranscriptional
levels. Endotoxin (LPS) is the strongest stimulator of TNF transcription, which
appears to be under the control of short-lived protein repressors, since arrest of
protein synthesis by cycloheximide (CHX) leads to a strong and transient increase
in transcription. (Collart et al. J. Exp. Med. 1986, 164: 2113). The binding of DNA
by protein from nuclear extracts from non induced or induced (by LPS or CHX)
macrophages was analyzed with a variety of DNA fragments covering the 1 kB
region upstream of the TNF gene and downstream of the lymphotoxin gene. Two
fragments were bound differently by nuclear extracts, from non induced or induced
cells: a) fragment - 161 to - 432, containing a Y-box consensus sequence, which is a
site of DNA binding as shown by G-methylation interference; b) fragment - 695 to
- 432, containing an AP-1 consensus sequence as well as a sequence CYT-1
conserved in several cytokines, which is essential for DNA binding during increased
transcription, as shown by lack of binding after cleavage within this sequence.
Functional assays are currently undertaken in order to determine the importance
of these induced protein-DNA complexes in the activation of TNF gene
transcription.
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CLONING AND ISOLATION OF DBF 1.
DBF 1: ANOTHER DECAMER BINDING PROTEIN?

M.Ostermayer, Ch.Brack,
Dep. of Cellbiology,
*University of Tokyo,

R.Ackermann and A.Tsugita*;
Biozentrum, CH-4056 Basel;
Noda 278, Japan

The mouse immunoglobulin promoter region contains
several controlling elements. One of these is the
decamer motif ATGCAAATTA, which is also found in
controlling regions of other genes. We isolated a
protein from a mouse hybridoma nuclear extract by
its property to bind specifically to the decamer
motif of a murine immunoglobulin W promoter. We
developed a novel approach to determine the NH2-
terminal sequence of this protein factor. Specific
protein-DNA complexes were gel-purified and
microsequenced, using the fluorescence detection
method. Oligonucleoctide screening allowed to
isolate several clones from a genomic as well as
from a cDNA library. We are currently investigating
the structure of the DBFl gene and its homology to
other factors binding in the controlling region of
the immunoglobulin genes.
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OCTAMER TRANSCRIPTION FACTORS BIND TO TwWO
CONSERVED BUT DIFFERENT SEQUENCE MOTIFS
{HEPTAMER AND OCTAMER) OF THE IgH PROMOTER

Iris Kemier and Walter Schaffner, Institut fir Molekularbiologie Il der
Universitat ZOrich, 8093 ZUrich, Switzeriand

The octamer motif ATGCAAAT is found in all immunoglobulin (Ig)
heavy and light chain promcters and in the Ig heavy chain
enhancer. B-cell specific transcription of Ig genes has been shown
to be dependent on the presence of an intact octamer motif. Ig
heavy chain promoters contain a second conserved motif, the
heptamer element (CTCATGA), located 2 to 22 nucleotides
upstream of the octamer element. We demonstrate that the B-cell
specific octamer factors OTF-2A and OTF-2B, as well as the
ubiguitous octamer factor OTF-1 from Hela cells bind to both the
octamer and the heptamer element, despite their different
sequence. Protein binding to these two sequences occurs in a
cooperative manner. Nevertheless, binding to the heptamer
element does not depend on an intact octamer motif, and the
heptamer element can by itself stimulate transcription in lymphoid
cells.
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A CLONED OCTAMER TRANSCRIPTION FACTOR (OTF-2)
STIMULATES SPECIFIC TRANSCRIPTION IN NON-B
CELLS.

Miiller, M.M.¥, Thali, M.*, Mészlényi, R., Schaffner, W.* and Matthias,
P.*, Institut fiir Molekularbiologie Il der Universitit Ziirich, Honggerberg,
CH-8093 Ziirich

The "octamer” motif TNATTTGCAT is found in all immunoglobulin (Ig)
promoters and also in the Ig heavy chain (IgH) enhancer. B-cell-specific
transcription of Ig genes has been shown to be critically dependent on the
presence of an intact octamer motif. The cDNA coding for a lymphocyte-
specific transcription factor binding to the "octamer” sequence has been
cloned. This cDNA hybridizes to RNA only expressed in lymphoid cells.
The protein sequence reveals a homology to the "POU" domain and the
homeobox domain which together define a new class of DNA-binding
region. Expression of this cDNA in HeLa cells is sufficient for a strong
transcriptional activation of B-cell-specific promoters. This finding
suggests that a) the OTF-2 represents one of the key factors for B-cell-
specific expression of immunoglobulin genes and b) that no further B-cell-
specific modification mechanism is needed for its activity. Surprisingly, the
activity and target specificity of OTF-2 is similar to Ultrabithorax (Ubx)
and Abdominal-B (Abd-B), two homeotic (and homeobox containing)
transactivators of Drosophila.
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IDENTIFICATION OF A NOVEL, LYMPHOID SPECIFIC
OCTAMER BINDING PROTEIN (OTF-2B)

E. Schreiber*, P. Matthias*, M.M. Milier* and W.Schaffner*; Institut
fir Molekularbiologie Il der Universitat Zirich, CH-8093 Zirich

The octamer sequence ATGCAAAT, present in the promoter and
enhancer of immunoglobulin heavy chain (IgH) genes, is a major
determinant of the cell type specific expression of IgH genes in B-
cells. Paradoxically, this sequence serves also as a promoter or
enhancer element in some housekeeping genes. The differential
usage of this regulatory sequence is thought to be mediated by
different species of octamer binding proteins. One species of 100
kDa (OTF-1), is present in all cell types and may exert its activating
function only when it can interact with additional adjacent
transcription factors. The lymphoid cell specific protein of 60 kDa
(OTF-2A) specifically stimulates immunoglobulin promoters which
consist essentially of a TATA-box and an octamer sequence
upstream of it. Here we present evidence for yet another, B-cell
specific octamer binding protein of 75 kDa (OTF-2B) and propose a
role for this factor in the long range activation by the IgH enhancer. A
novel technigue, proteolytic clipping bandshift assay (PCBA), was
used to distinguish the three different forms found in B-cells. This
analysis indicates that the 75 kDa species OTF-2B is closely related
to the 60 kDa species OTF-2A.
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THE SV40 ENHANCER STIMULATES TRANSCRIPTION FROM
THE RABBIT 8-GLOBIN PROMOTER EVEN WHEN ATTACHED
VIA A PROTEIN

Hans-Peter Miller, José M. Sogo* and Waliter Schaffner

Institut fir Molekutarb|olog|e Il der Universitét Zurich, Honggerberg,
8093 Ziirich; *Institut fiir Zellbiologie, ETH Zlrich, Honggerberg, 8093
Z{rich

Enhancers stimulate transcription of RNA polymerase Il genes and
can be located thousands of base pairs upstream or downstream of
the initiation site. Two models have been proposed to explain the
activation of a gene by a remote enhancer: (i) enhancer and promoter
directly interact via proteins bound to them (looping model); (i) RNA
polymerase Il (or another factor) binds to the enhancer and then
slides along the DNA until it reaches a promoter (scanning or entry
site model).

So far, it has been reported that enhancers transmit their effect on a
promoter only via covalently closed DNA, i.e. in a cis-configuration.
The looping model would predict, however, that an enhancer is able
to transmit its effect also in certain trans-configurations. Indeed, we
find that the SV40 enhancer, non-covalently attached to the rabbit B-
globin promoter via the proteln streptavidin, can stimulate
transcription in vitro. These findings are consistent with the looping
model, rather than the scanning model.
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CpG methylation of the cyclic AMP-responsive enhancer/
promoter sequence TGACGTCA abolishes specific factor
binding as well as transcriptional activation

Sanae M.M. Iguchi-Ariga and Walter Schaffner, Institut fiir Molekular-
biologie II der Universitit Ztirich, 8093 Ziirich

In mammals and other vertebrates, cytosine methylation in CpG sites is
often negatively correlated with gene activity. Since methylation of the
promoter region is most crucial for this effect, the simplest hypothesis is that
CpG methylation interferes with the binding of specific transcription factors.
We have examined this hypothesis with two different transcription factor
binding sites which contain a CpG dinucleotide, namely the cyclic AMP
(cAMP) responsive element (CRE) TGACGTCA and the Spl binding site
CCGCCC. We have previously reported that CpG methylation of the Spl
binding site affected neither factor binding nor transcription in HeLa cells,
which may be related to the fact that Spl is typically associated with
promoters of housekeeping genes (Holler et al., 1988, Genes & Dev.2,
1127-1135). By contrast, cAMP-responsive elements are often associated
with promoters of cell type-specific genes such as the one encoding the
human glycoprotein hormone alpha subunit. CpG methylation of these CRE
consensus sequences resulted in loss of specific factor binding as well as
loss of transcriptional activity in vitro and in vivo, in both HeLa cells and
PC12 cells. This suggests that the inactivity of methylated promoters can, at
least in some cases, be explained by their inability to bind specific
transcription factors.
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CIS-TRANS MUTATION ANALYSIS REVEALS UNUSUAL
FEATURES OF THE RAT GLUCOCORTICOID RECEPTOR

Stefan Wieland, Michael Schatt, Walter Schaffner and Sandro Rusconi,
Institut fur Molekularbiologiell der Universitdt ZH, 8093 ZUERICH

The transactivation properties of wild type glucocorticoid receptor (GR),
deletion mutants or chimaeras were assessed by co-transfection with various re-
porter genes into mammalian cells. In the reporter genes the number, geometrical
arrangement (= clustering) and position (with respect to transcription initiation)
of target glucocorticoid response elements (GREs) was changed. Four major
conclusions can be drawn from our experiments: (a) The GR amino-half
(residues 1-405) can be functionally replaced by a shorter, synthetic region en-
coding the yeast GAL4 activator region II( aa. 658-881), suggesting that the GR
amino-half contains a general activating domain of the "acid blob” type. (b) The
constitutive GR-fragment (aa. 3-556) can act as a promoter as well as an en-
hancer activating factor. This "dual” function seems to be unique to the GR so
far, for no other single transcriptional factor seems to be capable of activating a
combination of an upstream (="promoter”) and downstream (="enhancer") tar-
get combination in a more-than-additive fashion. (c) A reporter gene in which
all promoter elements (including the TATA-box!) are deleted, can still be trans-
criptionally activated via and adjacent GRE cluster, suggesting that under some
circumstances, one single factor may be sufficient for regulation of correctly
initiated transcription. (d) In studying deletion mutants, we observed that the
presence of the carboxy-domain of the GR ( which harbours functions for hor-
mone binding and, perhaps, protein:protein interactions) seems to lead to a pref-
erential interaction with a particular type of clustering of the DNA-targets in
chromatin, thus revealing an unexpected DNA-target discriminatory function of
this GR domain.
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REGULATION OF THE VITELLOGENIN B1 PROMOTER IN
PRIMARY CULTURES AND IN IN VITRO TRANSCRIPTION
Marilley D., Corthésy B., Wahli W., Institut de Biologie
animale de 1'Université, CH-1015 Lausanne

In the liver of adult X. laevis, vitellogenin genes are ex-
pressed in a sex-specific manner under the strict control
of estrogen. However, males that normally do not express
these genes can be artificially stimulated by a hormone
injection. In order to study the regulation in vivo of these
genes, primary cultures of adult male hepatocytes were
established. A battery of 5'- and 3'-deletions of the pro-
moter region of the vitellogenin B1 gene cloned in front of
the CAT reporter gene were transfected by the calcium
phosphate technique into the cultured hepatocytes ex-
posed to estrogen or left unstimulated. The same set of
mutants was analyzed in an homologous in_vitro trans-
cription system derived from liver nuclear extracts. We
present evidence that constructs assayed in both systems
generate a similar, but not identical response at the level
of inducibility and basal transcriptional activity.
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FACTORS INVOLVED IN THE CONTROL OF TISSUE-SPECIFIC
EXPRESSION OF THE VITELOGENIN Bl GENE

Cardinaux, J.-R., Corthésy, B. and Wahli, W.
Institut de Biologie Animale de l'Université,
CH-1015 Lausanne

Elements controlling tissue-specific expression of
the Xenopus vitellogenin gene, in vitro, reside
within the 140 bp upstream of the transcriptional
start site. The DNAase I footprinting assay reveals
that at least four distinct factors present in nu-
clear extracts from Xenopus livers interact with
these sequences. No difference was observed between
extracts from male animals not producing vitelloge-
nin and female animals in which the gene is active.
Extracts from non-hepatic cells that do not regu-
late expression of the vitellogenin gene in vitro
display a different pattern of DNA-protein interac-
tions. Competition experiments reveal a complex in-
terplay of factors along the promoter. One of these
factors is similar to mammalian nuclear factor I
(NF-I) as suggested by both DNAase I footprinting
and gel-retardation assays with a preparation of
purified NF-I obtained by DNA-affinity chromatogra-
phy.
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P-ELEMENT MEDIATED ENHANCER DETECTION: APPLICATIONS IN
THE STUDY OF DROSOPHILA OOGENESIS

Grossniklaus, U., Bellen, H., O'Kane, C., Wilson, C., Pearson-Kurth, R.
and Gehring., W.J. Biozentrum, Universitit Basel, Klingelbergstr. 70,
CH-4056 Basel

We have generated roughly 600 fly stocks that carry single copies of a
novel P-element enhancer detector, PIArB]. In this P-element the lacZ
gene from E.coli is fused in frame to the P-transposase gene, so that it is
regulated by the weak but constitutive P-transposase promoter. In
insertion strains, this promoter comes under the control of nearby
transcriptional regulatory elements. The expression of the lacZ gene
can easily be detected in whole mount ovaries, embryos and in larvae.
The resulting staining patterns provide a visual “"record” of the
temporal and spatial specificity of the detected regulatory elements.
Ovaries of all 600 stocks have been dissected and stained with X-gal.
The spatial and temporal distribution of 8-galactosidase activity in
some relevant stocks will be described. We have identified many strains
that will be useful as markers for all ovarian cell types and some
subsets of these cell types.

Several of the regulatory elements that have been detected appear to
control bona fide neighbouring Drosophila genes. P[IArB] is designed to
facilitate rapid cloning of adjacent genomic sequences and genetic
analysis of the neighbouring genes. Therefore, enhancer detection is a
powerful method to screen for and analyse genes expressed during
oogenesis.
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STRUCTURE AND EXPRESSION OF TWO NEW HOMEOBOX-
CONTAINING GENES OF DROSOPHILA MELANOGASTER

Walldorf, U., Kloter, U. and Gehring, W.J.
Biozentrum der Universitit, CH-4056 Basel

Using probes from cad {caudal) and msh (muscle segment homeobox) two
new homeobox-containing genes, W13 and W26, were isolated. W13 maps
at 88A and detects a 2.3 kb RNA during embryogenesis. The gene is
expressed in a head segment, tracheal pits and posterior spiracles as
monitored by in situ hybridization to sections and staining of W13-lacZ
gene fusions. This localized expression correlates well with the regions
of defects in the mutant ems (empty spiracles) mapping at 88A,
suggesting that W13 corresponds to the ems gene. This hypothesis will
be tested by mutant rescue experiments.

Clone W26 maps at 57B, and encodes two transcripts of 2.3 kb and 2.7 kb
that are detectable during embryogenesis. The gene contains two
separate promoters and eight exons spanning 20 kb. Using in situ
hybridization to sections and antibody staining the expression pattern
was studied. Expression is first seen in the proctodeum, and later in the
hindgut, anal pads, and in the central nervous system. The 2.7 kb
transcript appears to be expressed preferentially in the nervous system,
whereas the 2.3 kb transcript is found in the other tissues. This
differential expression is being investigated further by $-gal fusions of
both promotor regions.
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A NOVEL APPROACH FOR IDENTIFYING ANTP-REGULATED GENES

Bernholz, J., Gibson, G., Wilson, C. and Gehring, W.J. Biozentrum der
Universitat Basel, Klingelbergstr. 70, CH-4056 Basel

Homeotic genes specify the unique identities of the different body
segments of Drosophila melanogaster. These homeotic genes act as
selector genes that are thought to initiate specific developmental
pathways by controlling the expression of genes (the realizator genes)
that are involved in structural and cellular differentiation.

The homeotic gene Antennapedia (Antp) is required for the correct
development of the thorax. During larval development it is normally
expressed in the leg imaginal discs which are the primordia of the adult
legs. In order to detect possible realizator genes, we have screened stocks
in which a detector transposon (P[IArB]) has inserted into chromosomal
loci that are expressed in the leg imaginal discs. By crossing such stocks
which express f-galactosidase in the leg discs with Antp mutants, a
possible regulatory interaction between Antp and those loci can be
detected. In several crosses the f-galactosidase expression pattern in
antennal discs is altered to a pattern resembling that in the leg discs. We
are now analyzing these strains to ascertain whether the enhancer
detector has inserted near an Antp-regulated gene.
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ANALYSIS OF THE FTZ UPSTREAM ELEMENT:
A DEVELOPMENTALLY REGULATED ENHANCER

Schier, A., Pick, L., Hiromi, Y. and Gehring, W.J.
Biozentrum der Universitit Basel, Klingelberstgr. 70, CH-4056 Basel

The fushi tarazu {ftz) gene is a homeobox-containing gene required for
the establishment of the segmental pattern in the Drosophila embryo. It
is expressed in seven stripes at the cellular blastoderm stage. Analysis of
fusion genes containing ftz 5°flanking sequences and the protein coding
region of the E.coli lacZ gene revealed different cis-acting control
elements necessary for normal fiz expression. A 2.6 kb region-"the
upstream element”- that is required for normal expression in the stripes
appears to act as a typical eucaryotic enhancer element. Furthermore,
the "upstream element” generates a ftz-like striped pattern when linked
to a heterologous TATA box. In order to identify the functional enhancer
region(s), series of sequential deletions from either end of the "upstream
element” were generated. These deletions and several internal fragments
were then fused, in either orientation, upstream of a TATA box and
assayed for expression in transformant flies. The "upstream element”
appears to contain several functional domains including a tissue
specific enhancer required for the expression of the ftz stripes in the
ectoderm. In order to identify trans-acting factors interacting with
defined cis-acting elements within the ftz enhancer, we are analyzing
expression of the constructed fusion genes in different embryonic
mutants and in in vitro transcription assays.
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THE HOMEOBOX ENCODES A DNA BINDING DOMAIN

Affolter, M., Miiller, M., Dalle Carbonare, B. and Gehring, W.J.
Biozentrum der Universitit, Klingelbergstr.70, CH-4056 Basel
Otting, G., Qian, Y.-q. & Wiithrich, K. ETH-Honggerberg, CH-8093 Zitrich

Several genes controlling Drosophila development share a
characteristic 180 bp DNA segment, the homeobox, which encodes a
conserved polypeptide region called the homeodomain (HD). The HD
shares a small but significant homology with the yeast mating type
proteins Mat al and Mat o2 and with prokaroytic helix-turn-helix type
DNA binding proteins. These observations, as well as the putative gene
regulatory function of the HD-containing proteins, suggest that the HD
represents a DNA binding domain containing a helix-turn-helix motif.
In order to test this hypothesis, the HDs encoded by the Antennapedia
(Antp) and the fushi tarazu (ftz] gene of Drosophila were overproduced in
E.coll using a T7 expression vector. These HDs (and several mutant
versions thereof) were assayed for in vitro DNA binding by DNasel
protection experiments and mobility shift assays. Both HDs recognize
the same DNA sequence elements, The stoichiometry of binding of the
HDs was determined. In addition, the DNA binding properties of the
Drosophila-expressed Antp gene product were analysed. Our studies
show that the HD indeed represents a DNA binding domain of
HD-containing proteins. NMR analysis of the Antp HD revealed a
striking structural similarity with the helix-turn-helix motif found in
many prokaryotic DNA-binding proteins.
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TRANSCRIPTIONAL REGULATION OF CAUDAL IN DROSOPHILA
MELANOGASTER

Jones, P.F., Nilsson, G. and Gehring, W.J. Biozentrum der Universitit
Basel, Klingelbergstr. 70, CH-4056 Basel

The caudal {cad) gene is one example of a maternally active gene thought
to be involved in establishing the spatial pattern of the embryo. The
protein product synthesised as a result of expression from a maternal
promoter becomes organised in an anterior-posterior gradient peaking
at the posterior of the embryo. The cad gene also has a zygotic promoter
that gives rise to a slightly different transcript encoding an identical
protein; the protein synthesised from this second promoter is expressed
in a transverse stripe at the posterior of the embryo. The presence of two
promoters, controlling iranscripts that encode the same protein, offers
an interesting system for studying the regulatory specificity of
trans-acting transcription factors.

Analysis of BS-galactosidase staining patterns from transformant
embryos, where the lacZ gene is under the putative control of DNA
fragments taken from the 5 upstream and 3 downstream regions of cad
will identify enhancer elements of the cad gene. Using these elements it
will be possible to identify putative transcription factors acting at these
regions.
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POSITIVE FEED-BACK REGULATION OF THE P04 PROMOTER OF MINUTE
VIRUS OF MICE BY THE NON-STRUCTURAL PROTEIN NS-1

Christian Doerig, Francine Beutler, Jean-Philippe Antonietti
and Bernhard Hirt, Dept. of Virology, ISREC, 1066 Epalinges
We studied the regulation of transcription from the P04
promoter of the minute virus of mice (MVMi) by MVMi-coded
proteins. The P04 promoter was cloned upstream of the gene
coding for chloramphenicol acetyl transferase $CAT) and the
expression of CAT monitored in transient transfection
experiments with £L-4 cells. Co-transfection with cloned
DNAs able to express separately the non-structural and
capsid proteins of MVMi showed, unexpectedly, that the non-
structural protein NS-1 has a positive feed-back effect on
the activity of the P04 promoter. Thus NS-1 activates its
own promoter. A DNA sequence at position =100 in the P04
promoter is highly homologous to the tar element, which is
believed to mediate transactivation by NS-1 of the MVM
capsid protein gene promoter P39. We have cloned the NS-1
gene in an SP6 vector, which allowed us to use SP6 RNA
polymerase for the synthesis of NS-1 mRNA; this RNA was then
used as a template for in vitro translation, yielding
labeled NS-1 protein. We also raised anti-NS-1 antibodies
by injecting a bacterial fusion protein containing a part of
the NS-1 protein into a rabbit. We plan to use these
reagents in order to elucidate the mechanism of
transactivation by NS-1.
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MAPPING OF HPV6 PROMOTERS BY TRAMSCRIPTION IN VITRO

£, Offord, G. Hunter, M-C. Colomar and P, Beard, Swiss Ins-
titute for Experimental Cancer Research, 1066 Epalinges

We are interested in the DNA sequences and proteins control-
ling human papilloma virus mRNA synthesis. We subcloned and
purified the two fragments of HPV6b DNA generated by cutting
with EcoRI (position 2188) and BamHl (position 4722). DNA
fragments were transcribed in vitro using a nuclear extract
of Hela cells and RNA initiation sites estimated from speci-
fic run-off transcript lengths. Three regions functioning as
promoters in this assay were identified. One corresponds to
the TATA box indentified at position 64 near the junction of
the noncoding reaion and the "early” open reading frames. A
second is 0.4 kb downstream from there. And the third,
around position 4100, lies just upstream from the start of
the L2 "late” open reading frame.
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GENE EXPRESSION OF BOVINE HERPESVIRUS 1 DURING LYTIC INFECTION

Wirth, U.V., Engels, M., Metzler, A.E., and Schwyzer, M,, Institute of Virology,
University of Zurich, Winterthurerstrasse 266a, CH-8057 Zurich

Protein synthesis of bovine herpesvirus 1 (BHV-1) is regulated in a temporal
cascade producing immediate-early (IE), early, and late proteins. The spatial and
tamporal distribution of transcripts was studied by Northern blot technique.
Permissive cells were infected with BHV-1 strain Jura or K22 at an m.o.i. of 5-10
PFU. The protein synthesis inhibitor cycloheximide was used for enrichment of IE
RNA, whereas early and IE RNA was isolated from cells treated with the DNA
synthesis inhibitor cytosine arabinoside. These RNA preparations were compared
to RNA isolated between 1 and 8 hours post infection in the absence of metabolic
inhibitors. A total of 49 BHV-1 transcripts were found ranging in size from 0.58

to 8.5 kb. Five major and one minor IE transcripts mapped mainly within inverted
repeat sequences, whereas the early and late transcripts showed dispersed
focations over the genome. Four of nine identified late transcripts were encoded by
the Hindlll fragment K (m.u. 0.677-0.733). All of the 34 defined early transcripts
were encoded by unique viral sequences. Most abundant transcripts were derived
from sequences within m.u. 0.017-0.188 and 0.852-0.904. One of the BHV-1 IE
transcripts exhibited homology with the IE gene of pseudorabies virus. The genome
region shown by Rock et al. {87) to be transcriptionally active during latency (m.u.
0.734-0.748) encoded two IE transcripts. The number of IE and late transcripts is
in good agreement with [35$]methionine in vivo labeling and immunoblotting
experiments showing the presence of five (possibly seven) IE and six late proteins.
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ANALYSIS QF THE VACCINTIA VIRUS 11KD GENE REGULATORY
REGION USING AN IN VITRO TRANSCRIPTION SYSTEM

Van Meir, E., Bertholet, C., and Wittek, R., Insti-
tut de Biol.Anim. de 1'Université, CH-1015 Lausanne

We used extracts from infected Hela cells to trans-
cribe a chimeric gene consisting of the 11Kd late
gene regulatory sequence fused to the CAT gene cod-
ing region. Nuclease Sl analysis with a probe con-
taining a poly(A) stretch upstream of the transla-
tion initiation codon, shows that a 5'poly(A) lead-
er of about 30 nt is present on the mRNAs synthe-
sised in yitro, similar to what has been reported
for mRNAs made in vivg. In vitro transcripts were
compared with those obtained from transfected plas-
mids. This showed that specific transcription ini-
tiation, as compared to random initiation, is about
5 times less efficient in vitro than in vivg. Fur-
thermore, specific initiation in wvivo is about 15
times more frequent than random initiation, indi-
cating that the 11Kd gene 5' flanking sequences act
as a promoter element. Analysis of a 30 bp promoter
fragment allowed us to identify 4 functional do-
mains: the sequences -19 to -11 and -4 to +1 are
essential for transcription initiation. The two
other regions modulate the level of transcription
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REGULATION OF THE IFI~78K GENE, THE HUMAN EQUIVA-
LENT OF MURINE Mx GENE, BY INTERFERONS, CYTOKINES,
AND VIRUSES.

Goetschy, J.F., *Content, J., and Horisberger, M.A.
Pharmacgutical Research, Ciba-Geigy Ltd. CH-4002
Basle, Institut Pasteur du Brabant B-1180 Brussels

In response to interferon alpha human diploid cells
synthesize and accumulate a cytoplasmic protein of
Mr 78000 (p78) which has been shown to be the human
homolog of the murine Mx protein (Horisberger and
Hochkeppel, 1987. J.Interferon Res.7:331-43). The
corresponding gene, the IFI-78K gene, is located

on chromosome 21 (Horisberger et al.,6 1988. Somatic
Cell Mol.Genet.14:123-31). We have studied the re-
gulation of the IFI~78K gene within the cytokine
network. Induction of p78 has been measured by pro-
toblot-ELISA using specific monoclonal antibodies.
Gene transcription has been studied by RNA blot
analysis of in vivo mRNA levels and by in yitro
run-on assays with isolated nuclei. We report that
the IFI-78K gene can be regulated by various
factors including interferons, cytokines, and
viruses.
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A SENSITIVE ASSAY FOR INTERFERON-INDUCED Mx mRNAs IN HUMAN
PERIPHERAL BLOOD LYMPHOCYTES

Jiirg Fah, Otto Haller and Peter Staheli
Institut fiir Immunologie und Virologie, Universitat Zirich

Two interferon (IFN)-activated human genes on chromosome 21 have
a high degree of homology to the murine influenza virus resistance
gene Mx. Selected fragments of corresponding cDNAs specifically
detected the cognate mRNAs, designated MxC and MxE, when used as S1
probes to assay preparations of total cellular RNA.  We have
optimized this protocol for analysis of as few as 1.5 x 106
lymphocytes isolated by centrifugation of venous blood through a
Ficoll-Paque gradient. Cells are either stimulated in vitro with IFN
for 3 hours or are left untreated before RNA is isolated by a single-
step method. In non-stimulated human lymphocytes from healthy
donors only faint signals of Mx-related mRNAs were detected. in
contrast, about 50 fold higher pools of MxC and MxE mRNAs were
found in IFN-stimulated cells. We plan to use this assay to monitor
IFN therapies. We will also measure MxC and MxE mRNA pools in
IFN-treated and untreated lymphocytes of patients suffering from
acute viral infections and Down syndrome.
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ISOLATION AND SEQUENCE ANALYSIS OF A cDNA CLONE CODING FOR
AN ISOFORM OF XENOPUS LAEVIS CREATINE KINASE.

Robert, J., Jijakli, H., Graf, J.-D., and Karch, F., Labora-—
toire de Génétigue Animale et Végétale, Université de
Genéve, CH-1224 Chéne-Bougeries.

The CK isozyme system of X. laevis appears to involve at
least 4 different genomic loci which show developmental and
tissue specific expression (Blrki, Biochem. Genet. 23, 1985,
73; Wolff et al., J. Exp. Zool. 234, 1985, 471; Robert et
al., Biochem. Genet., in press). To investigate this isozyme
system, we have screened a cDNA library from X. laevis emb-
ryos using chicken B-CK and M-CK probes. 30 positive cDNA
clones were isolated; one of them was seguenced. Its deduced
amino acid sequence shows more than 80% homology to publi-
shed CK sequences. Moreover, the Cys residues are conserved
at 4 positions when compared to mammalian or avian species,
and the sequences immediately surrounding the active site
appear to be highly conserved. Northern blot analysis indi-
cates that this cDNA recognizes a 1.5 kb RNA present in
gonads and embryo tissues, but absent in adult skeletal
muscle. This distribution is in agreement with the tissue
specificity of the X. laevis CK-IV isozyme.
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OOCYTE AND SOMATIC tRNATYT GENES IN XENOPUS

Stutz, F., and Clarkson, S.G., Département de
Microbiclogie, C.M.U., CH-1211 Genéve 4.

Oligonucleotide probes have been used to define,
by Northern blot analyses and primer extension
sequencing, the kinds of tRNATYT genes that are
expressed during early X.laevis development. Two
kinds of oocyte-type genes were detected: they
are very active during oogenesis, transiently
expressed in blastula and gastrula embryos, and
repressed in somatic cells. Two kinds of
somatic-type tRNATYT genes were also found, one
major and one minor. Unspliced transcripts of
the major somatic-type gene are first detectable
in blastula embryos but are then very abundant
from the neurula stage onwards. These changes
are contrasted with the oocyte-somatic switch in
Xenopus 55 RNA gene expression.
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T-KININOGEN GENE EXPRESSION IS INDUCED BY AGING

Sierra, F.; Vautravers, P. & Guigoz, Y., Nestlé Research
Centre Nestec Ltd., Vers-chez-les Blanc, CH-1000 Lausanne 26
(Switzerland).

We have constructed a cDNA library from aged (24 month old)
rat liver mRNA, and by differential screening, we have
selected clones whose expression is increased by aging. The
majority of the cleones (9/11) coded for kininogen (also
called Major Acute Phase protein, MAP). Sequencing of the
inserts showed that they all belong to the T class of genes,
suggesting that it is only T, and not K kininogen expression
which is induced by aging. Nuclear elongations indicate
that the effect is controlled at the transcriptional level,
while RNase mapping analysis showed that the induction due
to age operates preferentially at one of the three start
sites of the gene. Acute phase (inflammation) also induces
this gene at the level of transcription; however, two of the
three start sites are induced by inflammation. We are
currently trying to determine the mechanism of induction by
aging at the molecular level, via transfection into primary
hepatocytes, footprinting, and in vitro transcritpion
analysis.
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THE EXPRESSION OF TWO BEAN CHALCONE SYNTHASE GENES IN
TRANSGENIC TOBACCO PLANTS

J. Schmid! and C.J. Lamb, The Salk Institute, P.O. Box
85800, San Diego, CA 92138

1 present address: Institut fuer Pflanzenwissenschaften,
ETH-Zuerich, Sonneggstr. 5, 8092 Zuerich

The expression of two bean ( Phaseolus vulgaris, L.)
chalcone synthase (CHS) genes was studied in transgenic
tobacco plants ( Nicotiana tabacum, L.). 5’-flanking
sequences up to the translational start side of these
genes were used to drive the expression of the f-
glucuronidase (GUS) reporter gene. Whole tobacco plants
were regenerated from cells transformed with these
constructs. The tissue specific expression of these CHS-
GUS chimeric genes closely resembled that of CHS genes in
bean. Both genes are strongly expressed in roots , the
pigmented parts of petals and in pollen grains. One
chimeric gene was also inducible by wounding, fungal
elicitor and HgClj.
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DEVELOPMENTAL, AND CELL~SPECIFIC EXPRESSION OF A BEAN CELL
WALL PROTEIN IN TRANSGENIC PLANTS

B. Reller and C.J. Lambl, Eidg. Forschungsanstalt fuer
landw. Pflanzenbau, Reckenholzstr. 191, 8046 Zuerich,
lthe salk Institute, P.O. Box 85800, San Diego, CA 92138

In the bean plant, a glycine-rich cell wall protein is
specifically synthesized in protoxylem cells of the
vascular system. We have isolated the gene encoding this
particular cell wall protein. A fusion of an upstream
pramoter fragment of this gene with a reporter gene was
analyzed in transgenic tobacco plants. We found the gene
correctly expressed in vascular tissue of roots, stems,
leaves and flowers. It was develommentally expressed in
both primary and secondary xylem. Moreover, it was rapidly
induced (in less than 15 min) after wounding. In stems,
the wounding response was located in pith parenchyma
cells, where vessel regeneration is known to occur. The
wound induction of this gene was not only found at the
surface of the wounded tissue but also 1 to 2 mm into the
tissue. Thus, a promoter fragment of 420 bp contains all
the information for correct regulation. The induction of
this gene is one of the earliest events in vascular
differentiation and regeneration of wounded tissue.
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IDENTIFICATION AND ISOLATION OF TELOMERES IN ASCARIS LUM-
BRICOIDES AND C, ELEGANS

F. Miiller, C, Wicky, P, Crottet and H, Tobler, Institute of
Zooleogy, University of Fribourg, 1700 Fribourg, Swuitzerland

Wie have isolated a repetitive , 18 kb long DNA element
(Pas) which is present in about 50 copies per haploid gern
line genone of A, lumbricoides. The copies of this element
are not clustered; all of them are completely expelled from
the somatic cell lineage during the process of chrowatin
diminution. The different chromosomal copies of Pas are very
conserved in structure., This points towards a possible bico-
logical function which would have to be germ line specific.
The following observations suggest that Pas elements may be
asgocliated with telomeres: A specific fragment of this ele~
ment crosshybridizes to the genome of €. elegans. It con~-
tains a block of a tandemly arranged, 6 bp long repeating
unit, similar to those found at the telomeres cof some lower
eukaryotes. In Southern blot experiments, the repeated Pas
sequencé hybridizes indeed to nuclease Bal 31 sensitive se-
quences, Hence, this sequence has to be located at the
telomeres of A, lumbricoides and most likely also at those
of C. elegans.
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HOMEQ BOX CONTAINING GENES IN C. ELEGANS

D. Sehaller, C, Wittmann, A, Spicher, F, Hiiller and H.
Tobler, Institute of Zoology, University of Fribourg,
1700 Fribourg, Switzerland

Using the homeo box AHB-1 from A. lumbricoides as a
hybridization probe, two homeo box containing clones
have been isolated from a genomic A library of C. ele-
gans. The first one codes for a polypeptide which is
57% identical to the Drosophila Antennapedia homeo do-
main, This homeo box is not interrupted by an intron.
The second clone contains an intron upstrean of the
codon for the aminoacid at position 45 of the putative
homeo domain., An intron at the same location has been
found in three other homeo boxes, namely in L. ele-
gans (JH # L1001 and CHEB-2) and one in D. melanogas-
ter (lab).
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A TRANSCRIBED SINGLE COPY SEQUENCE OF ASCARIS LUMBRICOIDES
IS ELIMINATED

A. Etter, M. Aboutanos, F. Miiller and H. Tobler, Institute
of Zoology, University of Fribourg, 1700 Fribourg, Switzerw
land

A differential screening of an A, lumbricoides germ line
DNA library was carried out in order to isolate DNA sequen-
ces specifically transcribed in early embryonic stages.
First strand poly A* cDNA from l4-cell embryos was tested
against L1 larval stages. Several positive clones were ob-
tained crosshybridizing only with RNA from #4-cell embryos.
One of them, 194121, is of special interest, beceuse it
contains a single copy sequence shown to be eliminated from
somatic cells during the process of chromatin diminution., In
Northern blot experiments with total RNA from U-cell embry-
0s, a subclone of A 94121 hybridizes to two bands, corre-
sponding to RNA molecules of #00 and 800 b length. Moreover,
clone A 94121 crosshybridizes to three single copy DNA bands
within the germ line genome of Parascaris equorum, which
become also eliminated from the somatic cells during chroma-
tin diminution.
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THE EXPRESSION OF ACTIN ISOFORMS AND DESMIN DURING IN
VITRO MYOGENESIS

M.L. Bochaton, F. Gabbiani and G. Gabbiani. University of Geneva.
Department of pathology, CMU, CH-1211 GENEVA 4,

The use of cytoskeletal proteins, e.g actin isoforms and intermediate
filaments proteins as differentiation markers is well established. During in
vitro differentiation of striated muscle cells, myoblasts (mononucleated
cells) proliferate and synthesize 8- and y-cytoplasmic actins; then they fuse
to form multinucleated myotubes, elaborate functional myofibrillar
sarcomeres and. express @-skeletal and o-cardiac actins. Desmin is
expressed in myoblasts and myotubes where it is organized around Z bands.
In vivo myogenesis is characterized by a switch from an a-cardiac actin
predominance to an a-skeletal actin predominance. Recent studies have
shown that @-smooth muscle (a-sm) actin, an isoform characteristic of
smooth muscle cells, is present in sarcomeres of rat foetal skeletal muscles.
To investigate the time course of appearance of actin isoforms and desmin
in in vitro myogenesis, we have plated myoblasts isolated from new born rat
skeletal muscle and studied the expression of cytoskeletal proteins by
immunocytochemistry with three antibodies specific for: 1) a-sm actin, 2)
a-striated (a-sr) actin i.e recognizing the a-skeletal and a-cardiac actins, 3)
desmin. Before fusion myoblasts are positive either for @-sm actin or for
desmin or for both; just after fusion, stress fibers of myotubes are positive
for @-sm actin, @-sr actin and desmin; then @-sm actin gradually disap-
pears when «-sr actin and desmin are organizing into sarcomeres. There-
fore, @-sm actin is expressed transiently during in vitro myogenesis. These
results suggest that a-sm actin plays a role in sarcomere organization.

P2 108

MODULATION OF GELSOLIN IN QUIESCENT AND
PROLIFERATIVE RAT AORTIC SMOOTH MUSCLE CELLS
Chaponnier, C. and Gabbiani, G., Department of Pathology, University
of Geneva, CH-1211 Geneva 4

Gelsolin is a Ca?' and polyphosphoinositide regulated modulator of
actin polymerization. Cytoplasmic gelsolin has been first described in
highly motile cells such as leukocytes, where actin polymerization is
very dynamic; however aortic smooth muscle cells (SMC), despite their
highly stabilized actin bundles, express high levels of gelsolin. Actin
isoform expression in SMC has been extensively studied in our
laboratory in three models: development, intimal thickening after
experimental endothelial injury and growth in culture.  Gelsolin
modulation was investigated in these models by immunohistochemistry,
Western blotting and Northern hybridization. When related to the
protein and mRNA contents of adult quiescent SMC, gelsolin is
expressed about 50% in SMC of 5-day-old rats, 20-30% in migrating
and replicating SMC in intimal thickening 15 days after endothelial
injury and in SMC growing in culture, and reacquires the control level
in intimal thickening 60 days after injury (at which time SMC are back
to quiescence). The high content of gelsolin in SM tissues and the
down regulation with proliferation and migration raises the question as
whether gelsolin in these cells has other functions than the control of
actin filament length. The similar modulation patterns of gelsolin and
@-SM actin suggest a preferential interaction between these two
proteins.
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MYOSIN LIGHT CHAIN EXPRESSION AND SKELETAL MUSCLE
FIBER TYPES

R. Billeter , M. Messerli, A. Puntschart, E.Wey, H. M. Eppenberger and J. C.
Perriard
Institute of Cell Biology, ETH Hoenggerberg, CH-8093 Zuerich, Switzerland

Muscle fiber types are usually distinguished by the myofibrillar ATPase
stain, reflecting the myosin heavy chain isoform content. We are looking into the
tiber specific isoform distribution of additional myofibrillar proteins. In a first study,
the expression of “fast” myosin alkali light chains L.C4f and LCaf, which are
encoded on the same gene, was investigated at the RNA level by in situ
hybridization on cryostat sections of chicken and human muscles. In the six
chicken leg muscles studied and in human m. vastus lateralis, LC 1f and LC 3f
mRNA occurred at about equal levels in the fast (type IIA and IIB) fibers. In the
slow (type | or type lli) fibers, LCqs and LCps are normally the major light chains,
LC 1f and LC 3t mRNA , however, were detected at variable levels. In chicken m.
gastrocnemius and m. adductor medialis, they were very low, close to
background; in chicken m. semitendinosus, the LC 3t mRNA level was very low,
the LC 1f mRNA level was intermediate; whereas in the innermost part of chicken
m. sarforius and in human m. vastus lateralis, quite surprisingly, no differences in
LCf and L.Caf mRNA-ievels in fast and slow fibers exist. It is concluded that the
expression of myosin LC 1f and LC 3f does not strictly paraliel the fiber type
reflected by the myosin heavy chain isoform.
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EXPRESSION OF LAMIN AND rRNA GENES IN ALL CELLS

B.Stadelmann, EW.Khandjian®, A.Hirt0, A.Lithy©, HP. Wagner®,
R.Weil* Institute for Cancer Research, University of Bern.
*Department of Molecular Biology, University of Geneva.
ODepartment of Pediatrics, University Hospitals, Bern.

Assuming that in human acute lymphoblastic Teukemia (ALL)
clonal proliferation inducing regulators might have pleio-
tropic effects interfering with the differentiation of B
and T lymphocyte precursors, we are interested in assessing
cellular processes essential for differentiation. We there-
fore analysed the expression of the nuclear Tamin genes and
the pre-rRNA cleavage pathways using Northern and Southern
bifotting techniques. The nuclear Tamina is thought to pro-
vide nuclear envelope stability and interphase chromatin
organization. In higher vertebrates it is composed of three
nuclear lamins forming a polymeric meshwork closely appo-
sed to the nucleoplasmic surface of the inner nuclear
membrane. First results indicate that lamin A and C mRNAs
are only expressed in common ALL cells, i.e. a very early
differentiation stage of the B-cell lineage. Concerning

the pre-rRNA cleavage pathways preliminary results indi-
cate that ALL cells do not follow the so called “"Hela"

rRNA processing pathway.
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THE MOLECULAR
EXPRESSION

BASIS FOR PANCREAS-SPECIFIC GENE

Cockell, M., Hagenbiichle, 0., Petrucco, S., Roux, E., Strubin, M.
and  Wellauer, P.K., Institut Suisse de Recherches
Experimentales sur le Cancer, CH~1066 Epalinges

Genes encoding the abundant products of the acinar pancreas
of rodents contain, within their enhancer regions, a conserved
sequence motif which interacts in vitro with the same cell-
specific DNA-binding activity. The cognate sequences for this
factor enhance transcription in vivo in a cell-specific manner.
This identifies the nuclear protein as a transcription factor
(PTF 1) and suggests that the expression of genes expressed
in the pancreas is subject to regulation by a common
mechanism. During mouse development, PTF 1 DNA-binding
activity is detected for the first time at the stage when
pancreas—specific promoters are activated. This observation
suggests a key role for PTF 1 during pancreas differentiation.
PTF 1 has been purified by affinity column chromatography
and its interaction with DNA has been studied by site-
directed UV-crosslinking. PTF 1 belongs to a novel class of
eukaryotic transcription factors. It is a heteromeric oligomer
consisting of 48 kd and 65 kd subunits both of which interact
with DNA.
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MITOCHONDRIAL PROLIFERATION IS AN EARLY PROCESS IN MORPHO-
LOGICAL DIFFERENTIATION OF MASTOCYTOMA CELLS

Laeng, H., Schneider, E. and Schindler, R., Pathologisches
Institut der Universit&t, CH-3010 Bern

Proliferation of a cold-sensitive cell-cycle mutant isolated
from an undifferentiated murine mastocytoma line is revers-
ibly arrested at the nonpermissive temperature of 33°C, and
the arrested cells undergo morphological differentiation as
expressed by the formation of metachromatic granules. Fol-
lowing transfer of these mutant cells from the permissive
temperature of 39.5°C to 33°C, a transient increase in both
cytochrome ¢ oxidase and DNA polymerase gy was observed, and
the ratio of total mitochondrial volume to cell volume near-
ly doubled within 6 days, while numbers of mitochondrial
cross-sections per cellular cross-section and inner mito-
chondrial surface area per cell as determined in electron
micrographs increased 3- to 4-fold. Addition of chlorampheni-
col (100 pg/ml) to the mutant cell cultures 6 days prior to
transfer from 39.5°C to 33°C prevented the increase in the
ratio of total mitochondrial to cell volume. Furthermore,
chloramphenicol markedly inhibited the increase in granule
number per cell that normally is observed after transfer of
cultures to 33°C, suggesting that mitochondrial prolifer-—
ation may be an obligatory step in the process of morpho-
logical differentiation of these mastocytoma cells.
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EFFECTS OF NGF-INDUCED DIFFERENTIATION ON TWO CLASSES OF Ca
CHANNELS IN LIVING PC 12 CELLS

Porzig H., Becker C. and Reuter H., Pharmakologisches
Institut der Universitat Bern, CH-3010 Bern

We have used PC 12 rat pheochromocytoma cells as a model
system to study the role of Ca channels during neuronal
differentiation. Undifferentiated PC 12 cells have a low
density (7 fM//10° cells) of voltage-dependent L-type Ca
channels that could be labelled by *H-(+)-isradipine. In
the same cells the density of specific binding sites for
123 T-w-Conotoxin G VI A (w-CgTX) was 10 - 15 fM/10® cells.
w-CgTX s known to label both, L- and N-type neuronal Ca
channels (McCleskey et al. PNAS 84, 4327, 1987). Treatment
with 100 ng/m1 NGF for 4 days in culture caused morpholo-
gical and biochemical differentiation of PC 12 cells into
neuron-like cells. This process was associated with a
significant 2-fold increase of specific w-CgTX binding,
whereas isradipine binding remained essentially unchanged.
NGF-independent differentiation of PC 12 cells was not
accompanied by a change in Ca channel density. We conclude
that NGF induces specifically the formation of new N-type
Ca channels.
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LOCALIZATION OF MICROTUBULE-ASSOCIATED PROTEINS
AND THEIR mRNA IN THE DEVELOPING BRAIN

Tucker, R.P. and Matus, A., Friedrich Miescher-
Institut, CH-4002 Basel

Neuronal microtubule-associated proteins (MAPs)
are developmentally requlated, and can be categor-
ized as either "early" or "late". We have used
MAP-specific monoclonal antibodies and cDNA probes
to localize the "early" MAPs in the developing
brain via immunohistochemistry and in situ hybrid-
ization. Low-molecular weight MAP2 is found in
developing axons and in glia, unlike high-
molecular weight MAP2 (HMW-MAP2), which is found
only in dendrites. MAPS5 is consistently found in
extending processes, suggesting a role for this
protein in neurite outgrowth. The davelopmental
regulation and distribution of the major MAPs have
been confirmed by in situ hybridization. Like the
protein, the mRNA for HMW-MAP2 is concentrated in
developing dendrites. This is the first descrip-
tion of a specific RNA transcript within a devel-
oping neuronal process, and it suggests that the
local, immediate regulation of MAP2 synthesis is
fundamental to dendrite development.
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DETECTION OF GLIA-DERIVED NEXIN IN THE OLFACTORY
SYSTEM OF THE RAT

E. REINHARD, W. HALFTER,
Friedrich Miescher Institut,
Basel, Switzerland

Specific polyclonal and monoclonal antibodies have
been raised against glia-derived nexin (GDN), a
43kd cell-secreted protease inhibitor with neurite
promoting activity. Immunohistochemistry shows
that GDN is abundant in the primary olfactory
projection. The strongest staining is seen in the
olfactory nerve layer of the olfactory bulb and in
the submucosa, whereas a weaker staining is
detected in the olfactory epithelium. In situ
hybridization with a GDN cDNA probe shows that not
only GDN but also its mRNA is most abundant in the
olfactory nerve layer of the olfactory bulb. This
suggests that GDN is synthesized by non neuronal
cells which are in close contact with the
olfactory nerve. In primary cultures of olfactory
epithelium and submucosa GDN positive cells are
also stained with antibodies to the Schwann cell
marker S-100. The secretion of GDN by non neuronal
cells in the olfactory system may be related to
the unique degeneration and regeneration phenomena
taking place in this system.

and D. MONARD

P.O. Box 2543, 4002
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NUCLEAR DNA CONTENT OF CULTURED ENDOTHELIAL CELLS
spiegel, R., Bay, U., Miller-Glauser, W., Turina,
M., Schmid, W., Clinic of cCardiovascular Surgery,

University Hospital, CH-8091 Ziirich

venous endothelial cells (VECs) can produce in
vitro an athrombogenic inner surface of small-
diameter vascular prostheses. Transformed human
cell lines usually have chromosome numbers in the
subtetraploid range. Therefore, the aim was to
detect, in serially subcultured VECs, increasing
nuclear populations with stable subtetraploid
{¥C) DNA content using DNA cytophotometry. Such a
population was not observed in confluent VEC
cultures of human umbilical cord, however popula-
tions with tetra- (4C) and octoploid (8C) DNA
content. Similarly, no stable XC populations
occurred in confluent cultures of canine VECs.
The percentage of individual XC or 4C DNA contai-
ning nuclei was 15 to 30 % in human VEC cultures,
in contrast to 3 to 5 % with canine VECs. Trans-
formation as indicated by stable subtetraploeid
populations, could be excluded up to 27 or 8
passages for human or canine VECs, respectively.
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CELL LINEAGE
CREST

ANALYSIS IN THE AVIAN NEURAL

A. Baroffio, E. Dupin, N.M. Le Douarin, Institut d’embryologie du
CNRS, F-94130 Nogent-sur-Marne

The neural crest (NC) is the origin of many differentiated cell types
including neurons and glial cells of the peripheral nervous system,
endocrine cells, melanocytes and mesectoderm. This raises the
question to know whether the NC includes cells possessing all these
potentialities or precursors for each particular lincage. We have
mvestigated the developmental potentials (proliferation and
differentiation) of individual quail mesencephalic NC cells by
cultivating them under permissive conditions. We show that NC
cells express highly heterogeneous proliferation and differentiation
abilities when cultivated in identical conditions. In particular we
report the existence of 1) a progenitor giving rise to virtually all the
cell types we are able to identify, i.e. different kinds of neuronal
and non-neuronal cells, melanocytes and cartilage, 2) a common
precursor for neurons and Schwann cells, 3) a precursor for non-
neuronal cells only. These results allow us to propose a tentative
scheme of the filiations that could exist between the different types
of progenitors observed.

A29

P2 118

CULTURE OF MOUSE NEURAL CREST CELLS IN A
CHEMICALLY DEFINED MEDIUM,

Niclou, 8., Debrot, S. and Schowing, J. Dept of Embryology, Institute
of Zoology of the University, CH-1700 Fribourg

To study the neural crest (NC) cells of mouse embryos, we made use of
in vitro techniques. The very low yield of NC cells obtained from a
single neural tube in culture, makes it difficult to work with. Therefore
we tried to modify the culture conditions in order to stimulate the
multiplication of the undifferentiated NC cells. Since NC. cells don’t
migrate out of the neural tube when directly placed in serum-free,
chemically defined medium (SFM), E8.5 truncal neural tube explants are
cultured in MEM supplemented with Ultroser G. The NC cells are
allowed to migrate in successive waves onto the culture dish. After 48-
60 h, the neural tube is removed and the NC cells are further cultured
in SFM. The culture conditions we developed promote not only cell
division, but also differentiation of the crest cells into the neuronal
pathway. Neuronal phenotype was identified by indirect
immunocytochemistry with anti-neurofilament monoclonal antibodies.
Cells with the malic enzyme null mutation were used in combination
with wild-type cells to distinguish two populations of outgrowing NC
cells. The proliferating and finally differentiating cells seem to originate
from the second wave of migrating NC cells.
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CYTOPLASMIC MALIC ENZYME AS CELL MARKER IN THE
STUDY OF MOUSE NEURAL CREST CELL DIFFERENTIATION IN
VITRO

Debrot, S., Gendre, L. and Menoud, P.A. Dept of Embryology, Institute
of Zoology of the University, CH-1700 Fribourg .

When E8.5 mouse truncal neural tube explants are cultured in MEM
supplemented with fetal calf serum, the neural crest cells migrate in
successive waves to form several differentiated structures after 1-2
weeks. We distinguish four concentric cell layers around the mass of the
neural tube. In addition, ganglion-like structures, neural-like processes
and more rarely premelanocytes develop, mainly on the epithelial-like
sheet of the second concentric area. In an attempt to sort out which
structure derives from which initial cell type, we combined wild-type
malic enzyme positive (ME*) cells with ME~ ones, recessive for the null
mutation Mod-I". At the end of the culture period, a ME specific
staining is performed to determine the origin of each cell. Some
differentiation pathways are also characterized by the detection of
specific end-products (neurofilaments, catecholamines, tyrosinase, etc).
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SYNTHESIS OF BOTH uPA AND tPA BY MOUSE NEURAL CREST
CELLS AGREEMENT BETWEEN [N VITRO AND IN SITU
RESULTS ?

Menoud, P.A., Debrot, S., Gendre, L. and Schowing, J. Dept of
Embryology, Institute of Zoology of the University, CH-1700 Fribourg

Neural tubes of E8.5 mouse embryos were dissected and cultured for 48
h in Ultroser G supplemented medium, allowing neural crest cell (NCC)
emigration. The neural tubes were then removed and NCC cultured for
12 h in serum free medium. The supernatant of the culture was run on
SDS-PAGE and a zymography was performed to detect the presence of
both urokinase- and tissue-type plasminogen activators (uPA and tPA).
Ten um thick cryostat sections of stage 13-14 (8-20 somites) mouse
embryos were hybridized with antisense S3°-RNA probes to the mouse
uPA or tPA mRNA. [Iu vitro, NCC produce more uPA than tPA with an
important increase of uPA secretion by the cells which emigrated out of
the neural plate area, near the Hensen’s node. In situ, no signal for the
presence of uPA mRNA was detected in the E8.5 embryos, whereas the
tPA mRNA was found throughout the embryo, with areas showing
higher signal depending on the level of the section. In the later stages,
uPA appears in cells where NCC are expected to be localized and tPA is
detected in specific regions of organogenesis.
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IGF-2-MEDIATED MOTONEURON SPROUTING: THE
DIFFUSIBLE SPROUTING ACTIVITY IN INJURED MUSCLE ?
Ziirich,

P.Caroni, Hirnforschung-Institut, Universitit

CH-8029 Zirich.

Partial denervation or paralysis of mammalian skeletal muscle results
in massive sprouting from intact neighboring motoneurons, a reaction
which might initiate reinnervation. Such intramuscular sprouting has
been shown to be due to a diffusible activi?/ released by the inactive
muscle fibers. Recently, insulin-like growth factor I1 (IGF-2) has been
shown to promote sprouting of sensory neurons in vitro. In addition,
IGF-2 mRNA in muscle correlates with neurite growth phases: IGF-2
mRNA declines rapidly at the onset of synapse elimination and is
rapidly and transiently induced by denervation. A possible direct
involvement of IGF-2 in motoneuron sprouting was therefore
investigated. The following findings are interpreted as being
consistent with a direct physiological role of IGF-2 in intramuscular
sprouting:1.) rapid and massive stimulation of neurite growth from
purified motoneurons by IGF-2; half-maximal effect by 0,2 nM IGF-2;
activation probably due to an IGF-1-type of receptor; 2.).direct high-
affinity and specific binding of IGF-2 by the fine processes of
motoneurons in vitro (identified by retrograde labeling); 3.) induction
of intramuscular sprouting in intact adult mouse gluteus muscle by
non-lesioning subcutaneous injections of low doses of IGF-2.
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OLIGODENDROCYTES
MOVEMENT

INHIBIT NEURONAL GROWTH CONE

Bandtlow, C.E., Zachleder, T. and Schwab, M.E.
Brain Research Institute, University of Zurich
August-Forelstr. 1, 8029 Zurich

We have used high resolution video time lapse miicroscopy to analyze the in
yitro interaction of growth cones of newborn rat dorsal root ganglia with
dissociated young rat CNS glial cells. To provide optimal conditions for
neurite outgrowth cocultures were grown on laminin and in NGF
supplemented L15 medium. Observations of 24 growth cone - glial cell
encounters revealed a drastic difference in the growth cone behavior upon
filopodial contact with CNS glial cells:

- growth cones maintained their normal configuration and velocity (10-
18um/hr) when growing along or on top of astrocytes - in contrast, repeated
filopodial contact with oligodendrocytes resulted in a permanent arrest of the
growth cone mobility, often followed by a retraction This contact inhibition
phenomenon was exclusively found with oligodendrocytes and could be
prevented by antibodies IN-1 against oligodendrocyte-assaciated, neurite
growth inhibiting membrane proteins (Caroni and Schwab, Neuron 1: 85-
96).There defined proteins (35 and 250 kD) of oligodendrocytes and myelin
may be crucial for the lacking nerve fiber regeneration in the adult CNS.
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BRAIN MACROPHAGE MIGRATION IN CNS TISSUE IN VITRO,
INVOLVEMENT OF A METALLOPROTEASE.

P.Paganetti, K.Frej*, A _Fontana*, and M.Schwab
Brain Research Institut, University of Zurich; and (*) Sect. Clin.
Immunology, University Hospital, Zurich

Differentiated oligodendrocytes and CNS white mater have strong inhibitory
substrate properties for neurite growth and cell migration (Schwab and
Caroni, 1988, J.Neurosci. 8: 2381-93). Despite this fact malignant rat C6
glioblastoma cells infiltrate optic nerve explants, adhere and spread on
cerebellar white matter, on oligodendrocytes and CNS myelin. A metallo-
proteolytic activity was shown to be involved in this infiltrative behaviour of
C6 cells (Paganetti et al., 1988, J.Cell Biol., 107: in press). In the CNS resident
brain macrophages are activated by various stimuli. These cells are involved in
immune functions and in the phagocytosis of cell debris. We show now that
isolated brain macrophages overcome the inhibitory substrate properties of
CNS myelin, and that this occurs by means of a metalloproteolytic activity
very similar to that of C6 cells. This activity is specifically blocked by o-
phenanthroline and the dipeptides cbz-GF-amide or cbz-YY and might be
crucially involved in the migratory behaviour of activated brain macrophages
in the CNS.
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Na,K~-ATPASE GENE EXPRESSION IN XENOPUS OOCYTES AND
EMBRYOS

Kairuz P., Theulaz, I., Geering, K. and Rossier B.C.
Institut de Pharmacologie de 1l'Université, Bugnon 27,

1005 Lausanne

Quabain-sensitive sodium transport in Xenopus lae-
vis is carried out by the plasma membrane Na,K-
ATPase made up of an o (98 kba, catalytic) and a 8
(49 kDa, glycoprotein) subunit. ,In adult tissues, o
and B subunits are synthesized and assembled in a
stoichiometric and coordinated manner. Interesting-
ly, at stage VI oocyte, we observe a much lower
level of B subunit synthesis than of o subunit syn-
thesis. By Northern blot and primer extensions

analysis, we can show that a vast excess of oI mRNA
over B mRNA is detected, ruling out the possibility
of a large untranslatable B mRNA pool. Since Na,K-
ATPase activity resumes upon fertilization and is
expected to increase upon formation of the blasto-
coele, we have followed the level of a and B mRNA
through early development. B mRNA is much less abun-—
dant than o mRNA but the wp ratio decreases at the

~morula and the neurula stage suggesting that the 8

subunit synthesis might be the limiting factor in
Na,K-ATPase assembly.
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INTERRELATIONSHIP BETWEEN NERVOUS AND MUSCULAR TISSUE IN
TESTICULAR TERATOMA OF STRAIN 129/Sv-ter MICE

Kagil, U., Mintener2, M., and Walt3, H., lkinderspital,
CH-8032 Ziirich, 2anatomisches Institut, CH-8057 Zirich,
3Institut fiir Pathologie, CH-8091 Ziirich

In strain 129/Sv-ter mice teratomas grow spontaneously. We
investigated the  interrelationship between nervous and
muscular tissues in teratomas of 4-week-old 129/Sv-ter mice.
The muscle fibers appeared normal. They contained one end-
plate per fiber and were probably innervated by a single
motoneuron. However, the differentiation into distinct fiber
types was only partial. This was probably due to lacking
functional stimulus. While both myofibrillar ATPase and
sarcoplasmic AChE activity displayed a Tlargely uniform

~distribution, the amount of cytochrome ¢ oxidase as well as

that of the Ca2*-binding protein parvalbumin varied
considerably among different muscle fibers. Experimentally
induced muscle cells in teratocarcinoma-derived cell lines
remained embryonal in the absence of nervous tissue. Matura-
tion of skeletal muscular tissue in mouse teratoma is thought
to be dependent on innervation. In human testicular teratomas
skeletal muscle tissue is also occasionally found. We assume
that this differentiated tissue might be similarly innervated
as is the case in mouse testicular teratomas.
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TERMINAL NEUTROPHILIC DIFFERENTIATION OF HL-60
CELLS LEADS TO INCREASED EXPRESSION OF A PROTEIN OF
THE CARCINOEMBRYONIC ANTIGEN FAMILY.

Novak-Hofer, 1., Heyer, R., Blduenstein, P., Schubiger, P.A., Paul
Scherrer Institute, CH-5232 Villigen/PSI

Normal human granulocytes (GR) express a cell surface glycoprotein
(NCA-95) belonging to the carcinoembryonic antigen (CEA) family
(Buchegger et al, Int. J. Cancer, 1984), The recent cloning of CEA and
NCA proteins has confirmed their close homology and revealed their
relationship to other cell surface glycoproteins of the IgG superfamily
(cell adhesion molecules, some growth factor receptors, etc.). Using a
specific monoclonal antibody (AK-47) we have studied the expression
of NCA-95 on the surface of GR and of the human promyelocytic
leukemia cells HI.-60. Scatchard analysis of equilibrium binding of
125]-labelled AK-47 has shown that NCA-95 sites on GR vary 1o a large
extent depending on the blood donor (20 000 - 100 000 sites/cell) and
that HL-60 cells express less NCA-95 (about 6000 sites/cell).
Treatment of HL-60 cells with 1.25 % DMSO for 7 days, which leads
to terminal neutrophilic differentiation of these cells, results in a 4 fold
increase in NCA-95 on their cell surface. This system will be used to
investigate further the regulation of NCA-95 expression on normal and
leukemic myeloid precarsor cells.



P2 127

REGULATION OF MOUSE HISTONE GENE EXPRESSION BY RNA
3’ PROCESSING

C.Stauber, R.Bdhni & D.Schimperli, Institut fir Molekularbiologie 1,
Universitat Zarich, Honggerberg, CH-8093 ZUrich

The tight coupling of histone gene expression to DNA replication is
known to be controlled by three mechanisms: transcription, RNA 3’
processing and mRNA stability. We have previously shown RNA
processing to play a predominant role under conditions where cells
are growth-arrested in G1 or GO. We have now analysed its impor-
tance during the cell cycle proper. In cells synchronized by thymidine
block, we did not detect any fiuctuations of processing activity. In
contrast, in CHO cells synchronized by mitotic shake-off, a
SV40/histone H4 fusion transcript, known to be regulated exclusively
at the level of histone-specific RNA processing, accumulates between
mitosis and S-phase. Since mitotic shake-off is the more efficient and
physiological method, we conclude that histone RNA processing plays
a role in regulating histone mRNA levels during the cell cycle.
However, the complete elucidation of how the three different
mechanisms co-operate in the control of histone gene expression
during the cell cycle requires further investigation.
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SPLICING OF MESSENGER RNA PRECURSORS IN VITRO

Bienroth, S., Brosi, R., Kramer, A., Lang, K., Manrtin, G., Utans, U., and Keller, W.,
Biozentrum der Universitit Basel, Abteilung Zellbiologie, CH 4056-Basel

The removal of introns from nuclear messenger RNA precursors (pre-mRNA) can
be separated into multiple steps in vitro. First, the RNA is assembled into a
multicomponent complex, the spliceosome. Within this complex, the pre-mRNA
is cleaved at the 5 splice site, a reaction that gives rise to the splicing
intermediates. The RNA is then cleaved at the 3' splice site, the exons are
ligated, and the final reaction products are released from the spliceosome.

We are studying these reactions in nuclear extracts or chromatographic fractions
from Hela cell nuclei. Assembly of the complexes involves the sequential binding
of the major U-type snRNPs and at least two protein factors to specific regions
within the intron. Additional proteins are necessary for the subsequent cleavage
and ligation reactions. The sequence requirements of spliceosome assembly
and splicing itself are analyzed with mutant RNA substrates or a chemical
modification/interference methoed that allows the detection of single nucleotides

essential in the different reaction steps.
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Characterisation of mouse U7 snRNPs involved in 3’ proces-
sing of histone pre-mRNAs.
D.Soldati, V.Meier, T.Wittop Koning & D.Schtmperli, Inst. f. Mole-
kularbiologie Il, Universitét Zarich, Hdnggerberg, CH-8093 Ziirich.

The U7 snRNP, an essential cofactor of histone RNA 3’ pro-
cessing , is immunoprecipitable with both anti-Sm antibodies and
antibodies directed against the 2,2,7-trimethyi-guanosine (m3G)
cap stucture. By affinity chromatography with anti-m3G antibodies,
snNRNPs can be highly enriched from nuclear extracts of mamma-
lian cells. Further chromatographic fractionation by anion ex-
change resin (Mono Q), followed by a U7-specific affinity medium
should yield essentially pure U7 snRNPs. Such a preparation will
be used to study the protein composition of U7 snRNPs and the
requirement of other factors for the processing reaction.

A second approch for elucidating the structure and function of
U7 snRNPs consists in developing faithful snRNP reconstitution
systems. Incubating U7 RNAs with nuclear extracts produces
several distinct high molecular weight complexes. One of them
comigrates with native U7 snRNPs on a non-denaturing gel. We
are characterising these complexes according to several criteria
and testing other sources of sNRNP proteins for the reconstitution,
such as mammalian cytoplasmic and Xenopus egg extracts.
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TRANS-SPLICING OF A CHLOROPLAST mRNA: A MOLECULAR AND
GENETIC APPROACH IN CHLAMYDOMONAS REINHARDTII.

M. Goldschmidt-Clermont, Y. Choquet, J. Girard-Bascou*, P.
Bennoun™, U. Kick® & J.D. Rochaix. Departments of Molecular
Biology & of Plant Biology, University of Geneva, Switzer-
land; "Institut de Biologie Physico-Chimique, Paris, France;
*Ruhr Universitdt Bochum, F. R. Germany.

In C. reinhardtii, the three exons of the psaA gene are
widely scattered on both strands of the chloroplast genome
where they encode a reaction center polypeptide of
photosystem I. We have isolated numerous choroplast and
nuclear mutants that are affected in psaA mRNA maturation.
They can be grouped in three general classes: class A
mutants are able to splice exons 1 and 2, but fail to join
exons 2 and 3. Conversely class C mutants fail to join exons
1 and 2. Class B mutants are blocked in both steps and
accumulate three separate transcripts. Thus the three exons
are transcribed independently as separate precursors which
are then normaly assembled in trans. The nuclear mutations
probably affect factors required for the maturation of psaa
WRNA. While some of the chloroplast mutations may act in
cis, there is also at least one chloroplast locus (coc-1)
which is required in trans. With the help of biolistic
(particle gun) transformation, we are now localizing the
coc-1 gene in order to define its product.
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PARAMYXOVIRAL RNA EDITING YIELDS ADDITIONAL
PROTEINS AND IS PROBABLY COTRANSCRIPTIONAL

Roberto Cattaneo, Karin Kilin, Knut Baczko and Martin A. Billeter

Institut fiir Molekularbiologie I, Universitdt Ziirich, Honggerberg,
8093 Ziirich, Switzerland

The measles virus (MV) phosphoprotein (P) gene encodes two known
proteins, P (M, ~70,000), involved in viral transcription and, in a different
reading frame, C (M, ~20,000). By a combination of ¢cDNA cloning,
cDNA and RNA sequencing, and in vitro translation, we demonstrate here
that the MV P gene also expresses a third product (M, ~46,000) containing
the amino-terminal region of P but a different, cysteine-rich carboxyl-
terminal motif. This third protein is translated from mRNAs in which one
G residue has been inserted after three genomically encoded Gs, a
modification found in about 50% of the P mRNAs.