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THE WETLANDS OF GREECE A GLOBAL VIEW WITH SPECIAL
REFERENCE TO THE MACROFAUNA

V.kiortsis
Zoological Laboratory & Museum University of Athens

In a broad sens, a wetland is any transitional zone between land and
water. Those borderlands between truly aquatic and terrestrial habitats
are characterized by the constant or periodic presence of water, which
is the major factor dictating the forms and abundance of wildife (plants
& animals) in the area. They include inland wetlands (ponds, swamps,
marshes, peat-bogs, lakes, rivers), marine or coastal, (lagoons, es-
tuaries, deltas, salt marshes) and artificial wetlands (reservoirs, salinas
etc) of various extent.

This variety of habitats exhibits a multitude of plant and animal species,
among the latter permanent residents or visitors: breeding fishes and
amphibians, nesting or resting migratory birds, land mammals quench-
ing their thirst, aquatic insects.

Importance to Mankind. Freshwater wetlands piay important roles in
surface and groundwater hydrology, wildlife ecology, water pollution
and land use planning. Their biogenetic capacity and species diversity
are very high. Also there, hundreds of millions years ago, two major
evolutionary events occurred: the emergence of life and its passage
from water to land. Until recently, wetiands were considered harmfull
environments; their only value to mankind was to turn them into fertile
grass- or farmland, to drain them for public works or urbanization,
even to transform them into touristic resorts. Their fundamental value
as natural resources yielding environmental, economic and cutural
benefits was ignored.

The list of wetlands values to mankind is impressive: biological variability
(genetic, specific, ecological); freshwater reserve (drinking, irrigation);
fishing & acquaculture; grazing of cattle; improvement of water quality
and of microclimate; protection from floods; hunting; recreation; cultural
and aesthetic values (history, folklore, education, scientific research).

The combination of favourable conditions in wetlands creates a pri-
viledged environment where competition among organisms is intense.
And yet, in the past, this delicate ecological balance was maintained
and the sensitive ecosystems remained intact; the impact of traditional
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activities - fishing and hunting - by primitive men was negligible. The
upset came with the advent of modern technolgy, overexploitation and
negligence.

Definition, Classification. The need for a clear definition and compre-
hensive classification of wetlands for scientific, legal and practical pur-
poses, is obvious. Here we adopt the definition of the Ramsar Con-
vention (1971), as completed by the group of experts for the
identification and delimitation of greek wetlants (1991).

There are also many classification systems, based mainly on sail,
hydrology and/or vegetation. The one adopted recently (1990) by the
Ramsar Convention Parties, seems the most appropriate. It divides
the wetlands into three major categories: marine & coastal (11 types),
infand (16 types) and artificial (8 types).

In addition, other classifications are needed for the characterization
of wetlands: Water bodies (lake, river, lagoon etc), their extent and
depth, degree of saturation of soils with water, Hydric soils, Histosols
(saprist, fibrist, hemist) Gleysols (mollic, calcaric, eutic). Vegetation:
Trees, Shrubs, Herbaceous plants (emergents, surface vegetation, sub-
mergents).

The wetlands of Greece. [nventory. A complete inventory of all greek
wetlands has yet to be dressed. A list of 224 wetlands - existing or
recently destroyed - is presented. Among them the 11 of the Ramsar
Convention, the 9 major lakes, the 17 deltas of the Aegean side, the
16 deltas of the lonian side, the important reservoirs etc. in other
inventories adjacent wetlands, or smaller ones which form larger entities
are listed sither together or separately. This may create some confusion
and emphasizes the urgent need of identification and mapping of the
wetlands.

At first sight, wetlands are scattered all over continental Greece, and
in the islands, even the smaller ones. In fact, the majority of important
wetlands are to be found in the northern part of continental Greece
(9 out of 11 of those of the Ramsar Convention) and insular wetlands
are usually small, although their significance may be great, as for
migrating birds.

Another noteworthy remark is the variety of greek wetlands. All tem-
perate types are abundantly represented, with the exception of peat
bogs (only 1 out of 124). As for the estimated surface, inland freshwater
swamps and marshes (39 with 45,745 ha), lagoons (37 with 29,242
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ha), deltas (9 with 8,241 ha), riverbanks (4 with 5,734 ha) and salt
swamps (32 with 2,412 ha) are the most important for a total surface
of 91,454 ha.

The water; the soil; the vegetation; the fauna. They are the main
parameters of wetlands, although climate, geomorphology e.a. play
also important roles.

Hydroperiod (annual varition of water level) is extremely variable in
greek wetlands. A number of coastal wetlands, adjacents to the open
sea, are profoundely affected by the occasional or regular entrance
of sea water, upseting its hydrological balance. The situation is char-
acteristic to Mediterranean wetlands. Other factors (size and depth of
the water body, rate of water renewalt, rain, evaporotranspiration, ground
water flow, rivers, flooding, sedimentation) are of major importance
too. Water quality and pollution in wetlands are significant for healthy
ichthyofauna and acquaculture.

Hydric soils are 1. Mainly histosols (organic) of the sapristic category,
the most productive in biomass and the commonest in Greece. 2.
Aguents (fluvaguents) resulting from recent alluvial deposits (in river
bassins or in lake and sea littorals); often highly fertile, they are clays
with calcium carbonate.

Vegetation varies with type of wetland. There is not yet a National
Catalogue of Plant Species of the Wetlands of Greece; only some
excellent local studies are made in few areas. in addition to the classi-
fication according to size and type of plants (trees,shrubs,herbs), the
proportion of dominant, truly acquatic or wetland adapted plants (>50%)
and the frequency of all species whose the sum of dominance indexes
is <3.0 must be assessed.

The macrofauna. The fauna of greek wetlands, esp. the macrofauna,
is relatively well studied. The only relevant classification is the eco-
ethological one. Wild animals are distinguished as aquatic (microfauna;
protozoa, a few insects, other invertebrates, fishes, a few truly aquatic
reptiles), semi-aquatic or amphibious (frogs,newts, eels, pond turtles,
ofter, waterfowl, many invertebrates) and terrestrial. One has to include
the "anthropogenic fauna (cultured fish,shell & shrimps, grazing cattle,
fur producing nutria etc). The mobility of the macrofauna tends to
enlarge the actual frontiers of the wetland, well beyond its geographical
limits. Therefore, for the fauna of the wetlands, more significant than
the actual area are the habitals.



From the whole array of animals inhabiting or depending on the wetiand,
the more ecologically significant faunal components are the fishes and
the waterfowl. Members of both groups frequently occupy the top of
the trophic chain. They are more sensitive to alterations occuring at
the lower trophic levels, to climatic changes, disturbances, pollution.
Some species are valuable indicators of water quality, toxic wastes,
availability of food. Common people are impressed by dead fish in
streams or by the absence of migratory birds in spring; thus they
become aware of the threats to the environment. Of a total of 252
vertebrate species under strict protection in the European Community
60% are wetland inhabitants. In Greece alone of the 83 threatened
or rare bird species, 43 - more than 50% - depend on wetlands.

Conservation & management. During the 20th century, greek wetlands
were destroyed at an appalling rate. Macedonia lost 73.2% of its wet-
land’s surface. Only 5.5% was added as artificial water bodies. The
loss in quality was even greater. This trend is continuing; no losses
or degradation ought to be tolerated any more. A notional conservation
and management plan is established. On the top of the priorities is
the protection of the waterfow! (considered as an international natural
resource) and its habitat. Identification, classification, mapping, and
fixing the boundaries of wetlands, was also a prerequisite for the es-
tablishment of their legal status. A task force in the Ministry of the
Environment worked out the criteria for such studies. The creation of
a "Wetlands Center" in Thessaloniki is also a very promising event.
The cooperation of the Administration (Ministries of Agriculture, of the
Environment etc) with N.G.O.s to save the ecological, economic and
cultural values of the greek wetlands is progressing. EEC, WWF, IUCN
and other international agencies are acting as catalysts. There is still
hope!

REFERENCES:

lpoataaia kat dlayeipnon Twv EAANVIKOV Uypotdnwy. Mpaktikd ouvavnaong epyaociag
17-21 AnptAiou 1989. Zuvtov. EkS. 11.A.lepdkng deaaarovikn 1990 cer.606.
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ON THE GENETIC HISTORY OF THE GREEK POPULATIONS

Costas B. krimbas

Laboratory of Genetics, Agricultural University of Athens

Biological origin should not be considered identical to the feeling of
national belongingness. Members of populations from different origins
may consider themselves belonging to the same nation, while popu-
lations from the same origin may belong to different nations. Cultural
attributes in this case play a preponderent role. However, and in spite
of this, unraveling the biological history of extant populations is a subject
of interest by its own value.

The use of morphometrics to follow up history has been proved to be
an invalid and sometimes dangerous approach regardless of the fact
that for extinct populations these generally are the only measurements
available. Morphometrics might not indicate biological filiation but rather
track environmental changes including cultural ones.

Genetic are the only trustfull markers to be used. They are generally
recognized in extant populations, but new powerfull statistical tech-
niques permit historical inferences from their present distribution. The
strategy used is to analyse as many markers as possible and record
their populational frequencies. Then extract from these primary data
synthetic variables that encapsulate the influence of causal factors.
The principal component analysis may be considered such a technique.

The application of this procedure proved very fertile. Thus for Europe
and Middle East the group of geneticists led by Cavalli - Sforza in
collaboration with the archaeologist Ammerman was able to produce
convincing evidence that the first principal component coincided with
the archeological map of the spread of agriculture from its nuclear
centre of origin in the fertile crescent. This is an indication that agriculture
spread demically rather than culturally. This migration of agriculturalists
is probably the most important demographic change to have taken
place in Europe and is identified by Colin Renfrew with the migration
of Indoeuropeans.

The application of the same technique in a geographically more re-
stricted area may provide further details. Thus the study of Halian
populations revealed that the first principal component has an identical
distribution with that of the Greek colonization in Magna Grecia. Modern
Greek populations of Greece are very similar to those of Central and
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South ltaly. This is a good indication that the populations of mainland
Greece have not been drastically altered by successive migrations
during the historical times.

Genetic data from Greek populations are still incomplete and do not
permit a detailed analysis as the one performed in ltaly or France.
However for some markers, e.g. ABO blood groups we possess detailed
information (by Paidoussis and Krimbas). These data together with
those concerning HLA haplotypes will be discussed and the apparent
heterogeneity between the South and North populations will be ex-
plained by the more recent and important migration of refugees following
the population exchange of 1922. Historical data displayed in maps
will indicate what are, according to the author, the important demo-
graphic events which might be uncovered when adequate data will
be available. A programme for assembling such data is now in course.
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GROWTH RATE AND REPRODACTIVE SUCCESS OF F4 AND F5
GENERATIONS OF THE EDIBLE SNAIL HEL/X ASPERSA MULLER,
1774 FROM NAUPAKTOS UNDER CONTROLLED CONDITIONS OF
TEMPERATURE, PHOTOPERIOD AND RELATIVE HUMIDITY

Alpogianni Helen & Maria Lazaridou - Dimitriadou

Department of Zoology, School of Biology, Faculty of Sciences, Aristotle University
of Thessaloniki, 54006 Thessaloniki, Greece

The examination of growth rate of F4 and F5 generations of the edible
snail Helix aspersa under controlled conditions of temperature (20+1°C),
photoperiod (13L:11D) and relative humidity (=85%) has shown that
the growth rate was statistically the same in both generations. The
snails of F4 needed 4 months to reach the maximum size and two
more months to reproduce after the simulation of a whole annual cycle
and one week of hibernation (5 °C, 9hL:15hD, r.h=30%) (Lazaridou-
Dimitriadou & Saunders), whereas the individuals of F5 needed 6
months to grow and 1/2 month more to reproduce. The F5 snails did
not need to be put into hibernating conditions.

The examination of fecundity of F4 and F5 of the edible snail H.
aspersa under controlled conditions of temperature (20+1 C), photo-
period (11L:13D) and relative humidity (=85%) showed that the snails
of both generations have laid statistically the same number of eggs
(110) and hatching success was the same (78%), too.

Reference

Lazaridou - Dimitriadou, M. & Saunders, D. (1988). The influence of humidity, photo-
period and temperature on the dormancy and activity of Helix lucorum L. (Gastropoda,
Pulmonata). Journal of Molluscan Studies, 52:180-189,
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BIOLOGY IN GREEK PLACE NAMES

Ch. Arapoglou, D. Vokou
Department of Ecology, School of Biology, Aristotle University, 540 06 Thessaloniki

A remarkable number of the Greek place names reflect their biological
origin. Their study can provide information concerning the locai native
flora and fauna, the influence of the biotic environment of the inhabitants
of an area, the important economic activities of the primary sectro, in
differnet regions, the changes that have occurred through time; it can
also give clues as of the origin of the inhabitants of a certain area.
The place names, in Greece, can be classified into categories, such
as Pre-hellenic, Ancient Greek, Byzantine, Modern Greek and foreign
(e.g. Slavic, Turkish etc.). In the frame of this study, we are dealing
initially only with the Modern Greek place names, mostly of Munici-
palities and Communities. These place names are studied at the level
of the whole Greek territory, of geographical regions and of departments.
Plant-related place names exceed by far animal - related, and of them,
those economically important have the greatest contribution. Cyclades
has a very low proportion of biology - related place names, whereas
Pella and Magnesia of the highest (>20%). Among the most often
encountered plants giving rise to Municipalities and Communities names
are: the plane, the apple, the olive, the vines, the pear, the walnut,
the chestnut, the laurel; of the animals, the bee, the hawk, the eagle,
the partridge, the fox. Changes that have occurred through time can
be identified by the inconsistency of names with the local present
environment. Typical example is the case of sericulture. Though ex-
tremely limited, nowadays, in Greece, the number and distribution of
related place names reveals the extent and magnitude of this activity
in the past. Such inconsistencies hold also in cases of native species
that have disappeared in recent time.
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EARLY POST-FIRE LEGUME REGENERATION IN A PINUS
HALEPENSIS FOREST OF ATTICA.

Margarita Arianoutsou and Sylvia Papavassiliou.

Division of Ecology and Systematics, Department of Biology, University of Athens,
157 84 Athens.

The Aleppo pine forest of Mount Parnis, Attica, was burned accidentally
in late August 1991. The fire outbroke on the north edge of the mountain,
near Avlona village and consumed a large area of its forested slopes.
The climate prevailing in Atftica is of the typical Mediterranean-type,
with mild, subhumid winter, alternating with usually long and dry hot
summer.

Post-fire recovery of the burned ecosystem starts in autumn, once the
rainy season is rather well established. it is realised with a prolific
regeneration through both seed germination and resprouting. Resprout-
ing was shown by the evergreen sclerophylious shrubs (mainly Quercus
coccifera, Calicotome villosa), several phryganic taxa (e.g. Asparagus
aphylius), geophytes (mainly Asphodelus sp., Cyclamen sp., Crocus
sp.) and members of the Graminae, all components of the understorey
vegetation. Among the early pioneers, the obligatory reseeders Pinus
halepensis and Cistus sp. and the nitrogen-fixing leguminous herbs
are dominant and seem tc play an eminent role.

Germination of legume seeds occurs shortly after the onset of the
rainy season and the first tiny seedlings emerge on the burned soil
surface by middle October. It continues all through autumn and most
of the winter months. Seedlings’ appearance shows its maximum in
December. Although this year was not a typical mediterranean one
(there were three heavy snow events which lasted for days) seedlings
survived successfully. Seven months after the fire's outbreak, seedlings
reach the density of 22+4 (number of individuals / m2). Their photo-
synthetically active tissues give a Leaf Area Index of 7.7 x 103 m2/m?
and their above ground biomass constitutes the 2.75% of the total
(15 g/m?). Nodulation occurs in the majority of the plants tested (72%)
and begins early in their growth.
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MITOCHONDRIAL DNA POLYMORPHISM IN NORTHERN GREECE
A. Astrinidis and A. Kouvatsi

Dept. of Genetics, Development and Molecular Biology, School of Biology, Aristotle
University of Thessaloniki, GR - 540 06 Thessaloniki, GREECE

The analysis of mitochondrial DNA polymorphism has revealed dis-
tinctive differences among individuals from diverse racial and geo-
graphical origin (1,2,3,4). Since population data are rare in Europeans,
the restriction fragments length polymorphism of mtDNA was analysed
in a sample of unrelated Greeks (from Macedonia) by the enzymes
Avall, BamHI, Haell, Hincll, Hpal and Mspl. Blood specimens were
collected in EDTA and total DNA extracted from blood cells was digested
with the restriction enzymes. Digested DNA was separated on agarose
gel and the patterns of mtDNA were detected by hybridisation. 32P-nick
translated human mtDNA purified from placenta was used as a probe.

The highest degree of variability was observed in the analysis of mtDNA
by Avall. Five morphs were encountered in the N. Greek sample (1,
2, 3, 9 and 13", Morph - 1 was seen in 86.3% of the individuals
examined and the next common morph -9 was repre sented by 6.8%.
Two morphs, previously described in Caucasians (1) were also seen
12 this study for BamHI; morph-1 in 96.4% and morph-2 in 3.6% of
the individuals. For both Hpal and Hincll the Greeks were exclusively
mo-ph - 2. For Haell and MspIl the sample consisted of two morphs
1, 2 and 1, 4 respectively. In both cases the most common was morph
-1 with frequencies 91.9% and 87%.

Our results up to now (we are going on with the sample analysis)
show that the frequencies of the N. Greek common mtDNA restriction
enzyme morphs do not differ significantly from the frequencies in two
other European populations studied [ltalian (3,5) and Finnish (6)]. The
variability for each enzyme seems to be lower than in the ltalians.

References
1) Johnson M. et al., J. Mol. Evol. (1983) 19:255-271
) Horai S. et al., Hum. Genet. (1984) 68:324-332
) Brega A. et al.,, Ann. Hum. Genet. (1986) 50:327-388
4) Denaro M. et al., Proc. Nat 1. Acad. Sci. USA vol. 78 (1981) 9:5768-5722
) Santachiara - Benerecetti A. et al., Ann. Hum. Genet. (1988) 52:39-56
) Vilkki J. et al., Hum. Genet. (1988) 80:317-321
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IN VITRO CULTURE FROM EMBRYONIC EXPLANTS OF PINUS
BRUTIA.

G. Banilas and S. Diamantoglou
Institute of General Botany, University of Athens,15784 Athens.

Plant tissue culture techniques have been widely recognized during
the last years for coniferous trees propagation (1,2,3). In the present
study the potential value for in vitro propagation of Pinus brutia, an
eco nomically important tree species for the ecosystem of the eastern
Mediterranean Basin, was investigated.

When hypocotyl segments, as weil as excised whole embryos are
placed on AE medium (Arnold and Eriksson 1981) with 5uM BAP and
2,4-D, callus forms and develops prolifically. Although this callus pres-
ents a long term of viability, it doesn’t differentiate further. On the
contrary, when excised embryos are placed on AE medium with BAP
B6HM as the only hormone, a large amount of adventitious buds are
induced on the whole cotyledons. At the same medium with 10puM
BAP in addition to 0.5uM 2,4-D, differentiation of the whole embryos
occurs and a very vigorous callus is formed, which proceeds to further
dif ferentiation, producing clusters of adventitious buds. Embryos placed
on a modyfied AESH medium (macroelements Schenk and Hilde-
brandt,1972) with Sucrose 34g/L yield a slight development, whereas
both the cotyledons and the hypocotyl swell, forming a large number
of adventitious buds at the whole surface of the cotyledons and the
hypo coty! section. Besides that, a callus is formed, which differentiates
and produces many tiny buds. On the contrary, at the same medium
with 6uM BAP, we observed swel ling only of the cotyledons, which
form adventitious buds, whereas the hypocotyl did not develop.

In conclusion we are able to report that a large scale propagation of
Pinus brutia by means of tissue cul ture techniques can be achieved
under controlled condi tions.

References

1. Arond von S.,et T.Eriksson : In vitro studies of adventitious shoot formation in
Pinus contorta. Can.J.Bot.59,pp.870-874,1981.

2. Diamantoglou,S..et al.: In vitro studies of embryo growth, callus formation and
multiple bud induction of Pinus pinea L. J.Plant Physiol.137,pp.58-63,1990.

3. Lu,Chin-Yi.,et al.: Plantlet regeneration from cultured embryos and seedling parts
of red spruce (Picea rubens Sarg.).Bot.Gaz.152(1),pp.42-50,1991.
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CIRCULAR DICHROISM SPECTROSCOPIC STUDIES OF
SYNTHETIC PEPTIDE-ANALOGS OF SILKMOTH CHORION
PROTEIN SEGMENTS

D. Benaki, C. Koutsaftiki, C. Orfanidou, S.J. Hamodrakas
Department of Biology, University of Athens, Athens 157 01, Greece

The filamentous silkmoth eggshell or chorion is a complex extracellural proteinaceous
formation, which consists of more than 100 proteins which belong to a small number of
families A,B,CA,CB,HcA HcB, and exhibit a tripartite structure. The central domain
is an evolutionarily concervative region in each protein family, of variable length and
composition between families. In agreement with secondary structure prediction and
Fourier analysis, IR, laser-Raman and X-ray diffraction studies show that chorion
protein components consist of 60-70% antiparallel -sheet and 30-40% B-turns (1).

Peptides representative of segments of silkmoth chorion proteins have been
synthesized and their structure is currently being studied utilizing several methodologies
(1 and refs. therein). Two such peptides from the central domain of chorion protein
families A and B, are respectively :

A: GELPVAGKTAVAGRVPII and B: GNLPFLGTAGVAGEFPTA

The secondary structure of these peptides has been studied in solution using CD
spectroscopy. Analysis of the CD spectra, utilizing several methodologies, suggests the
following percentages of secondary structure respectively:

A-peptide: a-helix = 0%, B-sheet = 40% , coil/B-turns = 60%
B-peptide: a-helix = 0%, B-sheet = 55% , coil/B-tumns = 45%

These estimates are in agreement with the proposed model structure for chorion

proteins, in which B-turns alternate with four-residue B-strands along the sequence (1).

REFERENCES
1. Hamodrakas, S.J. "Structure, Cellular Synthesis and Assembly of Biopolymers": in

“Results and Problems in Cell Differentiation”, Ch. 6, 17, Springer-Verlag, Berlin
(In Press)
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THE DISTRIBUTION OF ICHTHYOPLANKTON IN THE WESTERN
AEGEAN SEA IN AUTUMN 1990

E. Caragitsou, A. Siapatis & C. Papaconstantinou
National Centre for Marine Research, Agios Kosmas, Helliniko, Athens 16604, Greece

The different fish larval stages and their distribution in the Greek Seas
were described for the first time from samples col lected during the
Danish "DANA" and "THOR" explorations at the beginning of the cen-
trury. However, little work, mainly of local importance, has been con-
ducted since then. In the present study we present the distribution of
fish larvae in the western Aegean Sea in September 1990.

Sampling took place in the north Aegean Sea over a grid of 42 stations
using the Bongo and Mark [il samplers (22 and 20 stations respectively).
The Mark Il sampler was fitted with gauzes of 250 p and was towed
obliquely from near the bottom to the surface at a ship’s speed of 5
knots. The Bongo net was equipped with a flowmeter and gauzes of
500 m mesh apperture. It was towed horizontally for 10-15 min at a
ship’s speed of 2.5 knots and at depths 15-30 m, at stations with
depth <100 m, and at depths 50-80 m at stations with depth >100 m.
In the laboratory the eggs and larvae were extracted from the samples,
identified to the iowest possible taxon and counted. Numbers per haul
were converted to numbers per 100 m3 of sea water using the readings
of the flowmeter.

The total number of eggs caught amounted 2345..In addition, 11615
fish larvae were caught belonging to 51 species and 28 families. The
total number of larval species caught was higher for the Bongo sampler
(51 species, 28 families) than Mark |l sampler (28 species, 21 families).
On the contrary, the number of larvae caught per 100 m3 was higher
for the Mark Ill sampler than Bongo sampler. The analysis of the
Bongo samples indicated that larval abundance was lower at depths
15-30 m when compared to depths 50-80 m. Engraulis encrasicolus,
and to a lesser degree Ceratoscopelus maderensis and Sardinella
aurita, dominated the Mark Il samples. Engraulis encrasicolus domi-
nated also the Bongo samples, followed by S. aurita and Serranus
hepatus. The abundance of Myctophidae larvae was generally higher
at depths 50-80 m.

We must point out that no Gadidae larvae were caught whereas the
abundance of hake larvae was extremely low, despite the fact that
juvenile and adult hake and Gadidae abound in the study area. This
must be attributed to their winter spawning habitat.
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GONADAL DEVELOPMENT OF THE SHRIMP PENAEUS VANNAME!
REARED IN ARTIFICIAL SEAWATER

Marios A. Cariolou'! and Constantin N. Flytzanis?
1)} The Cyprus Institute of Neurology and Genetics, P.O.Box 3462, Nicosia, CYPRUS.
2} Baylor College of Medicine, Houston, TX 77030, USA,

The farming of fish and shellfish has become a powerful segment of
the Agricultural industry. Because of the high consumer demand and
continuous depletion of wild stock populations of shrimp, the aguaculture
industry has been developing techniques for the culture of these marine
animals in controlied environments. In recent years enormous strides
have been achieved in the cultivation of shrimp. However, persisting
problems with reproduction and diseases limit the economic success
of the shrimp farming industry in the world.

To initiate studies in shrimp reproduction we designed a small, inex-
pensive, recirculating seawater system to study gonadal development
of the shrimp. Ovarian development was induced by unilateral eye
ablation of female shrimp followed by spawning which was observed
1546 days after ablation. High resolution mini-two-dimensional poly-
acrylamide gel electrophoresis (2D-PAGE) was used to analyze poly-
peptides extracted from shrimp ovaries, eggs, and testes. At least 109
and 195 polypeptides were resolved from immature and mature ovaries,
respectively. Notable differences between these ovarian extracts were
observed in polypeptides within a wide molecular mass range. In con-
trast to the ovaries, 2D-PAGE of eggs demonstrated the presence of
a large number of different polypeptides and the resolution of fewer
polypeptides species. However, at |east five polypeptides present in
the eggs may be similar to polypeptides found in the ovaries. Qualitative
polypeptide differences were also noted between testes from adult
and juvenile shrimp, suggesting differential expression of genes in a
developmentally controlled program.
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PRENATAL DIAGNOSIS OF B-THALASSAMIA BY CVS IN CYPRUS

M. Cariolou', A. Kokkofytou'!, P. Manoli!, G. losif!, G. Kouspou?,
A. Droushiotou?, M. Angastiniotis? and P. loannou'2.

1. Institute of Neurology and Genetics, P.O.Box 3462, Nicosia.
2. Thalassaemia Centre, Nicosia, Cyprus.

The application of a comprehensive thalassaemia prevention program
in Cyprus over the last 13 years has reduced the birth rate of thalas-
saemic patients by more than 95%. Prenatal diagnosis was done until
recently by foetal blood sampling and globin chain separation. Since
the beginning of 1990, diagnosis by CVS has been introduced. We
present the results from the first 350 cases done by CVS in Cyprus.
Diagnosis was performed by a combination of two methods:

a) The Amplification Refractbry Mutation System (ARMS) using a series
of normal and mutant primer pairs for PCR corresponding to the
different point mutations prevalent in the Cyprus population.

b) Restriction Fragment Length Polymorphisms (RFLPs) using 9 dif-
ferent primer pairs spanning 9 frequently polymorphic sites in the
b-globin locus.

In mot cases diagnosis was confirmed by both methods. Foetal blood
sampling diagnosis has now been replaced almost completely by CVS
diagnosis.
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B-THALASSAEMIA MUTATIONS IN CYPRUS

M. Cariolou’, A. Kokkofitou!, P. Manoli!, G. Joseph', M. Phsiloinis?,

N. Pavlides?, M. Sidera?, T. Efthimiou®, M. Angastiniotis2, P. loan-
1,2

nou''<,

1. The Cyprus Institute of Neurology and Genetics, P. O. Box 3462, Nicosia, CYPRUS.
2. Thalassaemia Center, Makarios Medical Center, Nicosia, CYPRUS.

3. Thalassaemia Center, General Hospital Limassol.

4. Thalassaemia Center, General Hospital Larnaca.
5

. Thalassaemia Center, General Hospital Paphos.

b thalassaemia is a common genetic disorder in Cyprus and represents
a significant public health problem. However, no major studies have
been carried out to identify and characterze b-globin gene mutations
in Greek Cypriots. To examine the frequency of the most commonon
b thalassaemia alleles we examined 787 heterozygote and all the 560
b-thalassaemia homozygote Greek Cypriots. Five mutations, IVSI nt
110, IVSI nt6, IVSI nt1, IVSII nt 745 and ¢39 were the most prevalent
and accounted for 71.57%, 5.61%, 4.55%, 2.80% and 1.16% respec-
tively of the total b-thalassaemia chromosomes examined. Because
these results suggested that it was possible to identify the majority of
homozygote and compound heterozygote fetuses and their parents,
a comprehensive prenatal diagnosis program by CVS has already
been established for the secondary prevention of b-thalassaemia on
the island of Cyprus.
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PURIFICATION AND CHARACTERIZATION OF CALCIUM - BINDING
CONCHIOLIN SHELL PEPTIDES FROM THE MOLLUSC, HALIOTIS
REFESCENS, AS A FUNCTION OF DEVELOPMENT

Marios A. Cariolou! and Daniel E. Morse?
1) The Cyprus Institute of Neurology and Genetics, P. O. Box 3462, Nicosia, CYPRUS.

2) Marine Science Institute and Department of Biological Sciences, University of
California, Santa Barbara, California 93106, USA.

Conchiolin peptides of the molluscan shell are believed to determine
structural organization and facilitate calcification during shell formation.
Changes in patterns of conchiolin synthesis during development, and
the possible contribution of these peptides to shell formation, have
been investigated by purification and characterization of the soluble
peptides extracted from the shell of the gastropod mollusc, Haliotis
refescens (red abalone), at various stages of development. Shell pep-
tides were purified from young post-larvae, juveniles and adults by
gel-filtration column chromatography in aggregation - reducing buffers.
Calcium binding domains were detected spectrophotometrically after
reaction with a cationic carbocyanine dye. Juvenile and adult shell
peptides were found to be heterogeneous, and rich in aspartic acid
and glycine residues; in contrast, post-larval shells were found to con-
train one major glycine-rich component. The juvenile shell peptide popu-
lation shares components from each of the other two populations,
suggesting that the synthesis of the different shell peptides resuits
from the differential expression of a multi-gene family, in a develop-
mentally controlled progression. Enzymatic analyses suggest that cal-
cium binds to the aspartic acid residues of the peptide core, rather
than to satellite groups such as phosphate, sulfate or carbohydrate.
The possibility is discussed that the aspartic acid residues found in
shell peptides may play an important role in the calcification of the
abalone shell matrix. The methods demonstrated here also should
prove useful for the purification, characterization, and comparative ana-
lysis of calcium-binding proteins of connective tissues, extracellular
matrices and support structures in many other systems.
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THE GREEK ISLETS: NATURAL ECOSYSTEMS OF A GREAT
BIOLOGICAL IMPORTANCE

Dimitrios Christodoulakis

Botanical Institute, University of Patras, GR-26010 Patras

Based on biogeographical data coming from the islands of Oxeia (1)
(lonian sea), Dhionysadhes (2), Gramvouses (3) (Aegean sea) - which
have been used as examples - we have tried to evaluate the ecological
significance of the Greek islets. It concerns a seasonable subject, if
we take into consideration the recent discussions about their exploi-
tation.

Their flora is characterized by "islet specialists" and includes a great
number of rare and endemic species, many of which have a relict
character, a fact that make these of an enormous scientific importance.
We have aiso to mention that some of the relicts of the Aegean islets
date back to 5 millions years. On these islets, some well developed
characteristic vegetation types occur as well.

The islets constitute refuges of many rare birdspecies (4), (5). Many
of these islets are parts of the main migration routes of the migrants.

Thus, these islets are areas of high biological importance, and play
a primary role to the conservation of the wild life. They constitute
"natural museums" on the one hand and "natural ecological laboratories"
on the other hand, so they have to be treated accordingly.

We consider that a complete study of all the Greek islets is absolutely
necessary, aiming at taking the proper measures for their conservation
and protection.
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AIR POLLUTION AND MEDITERRANEAN PLANTS
N.s. Christodoulakis And L. Koutsogeorgopoulou
Institute Of General Botany, University Of Athens, Athens 157 84,

Athens metropolitan area is suffering from severe air pollution. The
effect of air pollutants on living organisms and man made structures
has been studied extensively.

Primary producers are among the first victims of air pollution. Photo-
synthesis is inhibited and, after long term exposure, structural defor-
mations of plant cell organelles appear resulting in chlorosis and sub-
sequent necrosis of most plants.

Among the species studied in our laboratory there are some mediter-
ranean evergreen sclerophyllous shrubs which seem to disregard the
unfavorable atmospheric conditions and continue to grow in heavily
polluted areas. The leaves of Laurus nobilis were primarily investigated.
They did not present any visible damage after long exposure to heavy
air pollution. Mesophyll cells retain their structure and their organelles
remain intact. Chloroplasts present a well developed fretwork and ap-
pear to function normally as the starch granules accumulated in them
indicate.

Later on, the effect of air pollution on the leaf structure of a species
historicaly related to the area of Athens, Olea europaea, was inves-
tigated. Along with this species, Eucalyptus camaldulensis was also
considered as pollution resistant. Both species were found to grow in
heavily polluted areas without any visible injuries. Their chloroplasts
appear intact and all other organelles retain their structure.

There is a strong indication that the resistance of the mediterranean
evergreens against pollution induced injuries is an extention of their
ability to resist the unfavorable mediterranean climatic conditions. More
species will be studied. The effect of simulated acid rain will also be
investigated in both evergreen sclerophylls and seasonally dimorphics.
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COMPARATIVE STUDIES OF THE BINDING SITES OF
PROCARYOTIC AND EUCARYOTIC DIHYDROFOLATE
REDUCTASE’S AND BINDING PROPERTIES OF A SERIES
OF S-TRIAZINES

C. Constantinidis, S.J. Hamodrakas
Department of Biology, University of Athens, Athens 157 01, Greece

Dihydrofolate Reductase (DHFR) is the enzyme that catalyzes the reduction of
7,8-dihydrofolate to 5,6,7,8-tetrahydrofolate, a crucial step in nucleotide biosynthesis,
in both procaryotes and eucaryotes. The hydrogen donor in this reaction is NADPH.
Because of the apparent importance of dihydrofolate reduction in cell replication, there
have been numerous efforts to design inhibitors that block DHFR action (e.g.
Methotrexate: antineoplasmic agent, Trimethoprim: antibacterial and antimalarial
drug). The crystal structure of DHFR from five organisms is known today; two
bacterial (Lactobacillus casei and Escherichia coli) and three vertebrate (Chicken,
Mouse and Human) crystal structures have been solved, revealing a striking structural
homology, even between the procaryotic and eucaryotic species, that otherwise exhibit
relatively poor amino acid sequence homology. However, significant differences do
exist and account for inhibitor selectivity for the vertebrate or bacterial DHFR.

We employed computer graphics modelling in order to study the modes of
binding to DHFR of a series of lipophilic s-triazines, all bearing an adamantyl group
connected to the triazine ring either directly, or through a methylene bridge and, also,
another substituent of variable size. Our results indicate that for optimum binding to
occur, the triazine aromatic ring is approximately coplanar with the dihydrofolate
pteridine ring, whereas the adamantyl group is accomodated in a hydrophobic cleft near
the surface of the enzyme. It is clear that triazine molecules bearing methylene-
adamantyl groups tend to fit better but the size of the other substituent cannot be
directly correlated to affinity (i.e. certain substituents of various sizes, have more
favorable interactions). Along with inhibitor modelling, we carried out a detailed study
of the binding sites’ structural differences in all five enzyme molecules. The
differences we detect suggest better hydrophobic contacts of the adamantyl group in the
eucaryotic DHFR’s and, accordingly, better inhibitory activity in eucaryotic cells. The
hydrophobic cleft in the bacterial enzymes is somewhat smaller, making it impossible
for the adamantyl group to fit in, and forcing a different conformation, with less
favorable interactions.
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ANAEROBIC-AEROBIC TREATMENT OF OLIVE-OIL PROCESSING
WASTES

D. Dalis, J. Bacalarou, E. kaitatzi

University of Athens, Department of Biology, Section of Ecology and Systematics.

Greece, ranks third among the olive-oil producing countries in the
world after Spain and ltaly, yielding 230.000 - 280.000 tn of olive-oil
per year depending to climatological conditions (15% of the world
olive-oil production). Approximately 3.500 olive-oil mills are in operation
in Greece which treat an amount of 1.275.000 tn of olives per year,
discharging at the same time, aqual amount of liquid wastes.

Concerning the organic load, the olive-oil mill wastes, together with
Vinasses, are considered the most heavily polluted agricultural-indus-
trial wastes. (It is indicative that the wastes of a medium potential
olive-oil mill i.e. 50m3/ per day, BOD:40g/l are equivalent with urban
wastes of 30.000 inhabitants).

The up to date results - in laboratory conditions - show that the anaerobic
treatment of olive-oil wastes is obtainable. The original wastes, without
any pretreatment (apart from the adjustment of the ration C/N) go
directly to the anaerobic fermentation (Up flow reactor). After a rest
of 5 days 75-80% of the initial organic load is decomposed and 1,2
m3 of biogas /m® of establishment volume is produced (80% CHa,
20% COg2).

Parallel experiments have been initiated using a simple solil filter,
through which a further reduction of the organic load (90-95%) has
been achieved accompanied by both a significant decolourization of
the liquid and an indication of fertilizing capabilities.
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RADIOPHARMACEUTICALS. /N VIVO DIAGNOSTICS | BIOLOGICAL
CONTROL.

Dr. Cath. Dassiou and D. Xatjipetrou
I/R-R.P, NRCSR "Democritos" Athens 153 10

This presentation consists of two parts. The first refers to a presentation
of the activities of the Institute of Radioisotopes / Radiodiagnostic
Products, of "Democritos" in Athens, and the second, on the activities
of the Biological Control Lab. of Radiopharmaceuticals, especially on
pyrogenic tests. The I/R. RP started on 62" as a Lab. for the production
of radiosotopes for agricultural and industrial use. By 72" it was ex-
panded in the production of in vivo radiopharmaceuticals for medical
use. Finally by 1980 the Institute was completed with a RIA unit for
in vitro immunodiagnosis.

Now, the Institute includes the production labs., of the in vivo & in
vitro radiodiagnostic products, and their radiochemical & biological labs
for the control of the products. The in vivo and in vitro radiodiagnostics
produced by "Democritos" cover a great part of the needs of nuclear
medicine of our hospitals and research, laboratories. In the present
form the I/R.RP include research, development, production, & training.

Pyrogens: The bacterial pyrogens or endotoxins are substances of
high molecular weight composed by lipopolysaccharides constituents
of the cell walls of gram-negative bacteria.

When administered to humans or animals they can produce fever
shock, immunoreactions and even death. The pyrogenic effect is very
strong, and it can be expressed even in quantities of pg. Obsiously
their detection in drug parenteral solutions is very crucial for the patients.

The classical method for their detection was for years based on the
febrile response in rabbits within 3 hr after injection, that is a ex-
perimentation in vivo.

The new method for the detection of endotoxins the LAL test, requires
an enzymatic reaction. This enzymatic reaction is based on the for-
mation of a solid gel from the solution of a lysate of the amebocyte
cells of Limulus polyphemus.

It is much more sensitive than the rabbit test, requires only 1 hr of
incubation, it is very an in vitro test and thus suitable for the testing
of radioactive substances.
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As an enzymatic reaction, the gel formation requires the presence of
cations, especially Ca**, Mg**,

In this work, we tried to establish the best conditions as to the type
and concentration of cations in relation to the type and concentrations
of radiopharmaceuticals to be tested.

Our results indicate that Mn++ is not active at all, instead the presence
at different concentrations of Ca++ and Mg++ for the various radio-
pharmaceuticals produced in our Institute could help to evoke inhibitor
reactions or to make more sensitive the reaction.
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SERUM FERRITIN AND IRON LEVELS, HAEMOPHILIA AND HIV
INFECTION

A. Dessypris!, A. Karafoulidou?, E. Koumbarelis'2, A. Gialeraki?,
T. Mandalaki?.

1) Division of Biochemistry, Dept of Biology, University of Athens

2) 2nd Blood Transfusion - Haemophilia Centre, Laikon Hospital, Athens.

One hundred and fourteen HIV (+) and 76 (-} haemophiliacs aged
18-60 were studied. Two to five samples per patient over a period of
2-4 years were assayed (Ferritin Spectria IRMA, Farnos Diagnostica,
Finland, detecting ali isoferritins). Patients sera selected from 1986 to
1991 and kept at -20 °C were used as samples. Additional samples
of 42 patients receiving antiviral (AZT) treatment were assayed (6-30
samples per patient). Fifty two patients were studied for up to three
years following administration of high doses of substitution therapy in
order to evaluate the long term effect of ferritin overload. In addition,
fifteen of them were studied for a period of 2-10 days after reveiving
extremely high doses of substitution therapy in order to trace any
short term effect. The patients’ ferritin levels were compared to that
evaluated with the same method in 500 normal males (20-250 ng/m).
Ferritin was also determined in four different intermediate purity F.VIII
and F.IX concentrates used routinely for substitution therapy.

Results - Discussion: Ferritin content of commercially available con-
centrates is negligible (<25 ng/ml) and has neither short nor long term
effect on ferritin levels of 15 patients 2 - 10 days after administration
of extremely high doses of clotting fuctors.

HIV (—) and HIV (+) still asymptomatic patients had similar ferritin
values (100+9, 76+7 ng/ml respectively). Significantly higher levels
(472494 ng/mi) were found in symptomatic patients, probably due to
a variety of immunosuppressive effects on cell mediated immunity
patients at final stage of full blown disease show extremely high values
(924257 ng/ml), probably due to total immunosuppression and heavy
load of infectious agents which draw on body iron stores for their own
metabolism.

A parallel serum Fe determinations (Abbott STX technique) in a selected
number of old samples of AIDS patients had not contributed unitl now
more than their ferritin values to the evaluation of their status.
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Increased ferritin levels may be a valuable parameter?, for estimation
of initation of antiviral treatment together with other clinical and labor-
atory data.

In the majority of the patients receiving antiviral treatment, an initial
transient decrease ferritin levels may reflect the amelioration of their
clinical status.
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ECOPHYSIOLOGY OF SEED GERMINATION IN FIRE - FOLLOWING
PLANTS

Maria A. Doussi and Costas A. Thanos
Institute of General Botany, University of Athens, Athens 15784, Greece

The ecophysiology of germination was investigated in several repre-
sentative fire-following plants: Muscari comosum (L.) Miller, M. neglec-
tum Ten., Convolvulus elegantissimus Miller, Fumana thymifolia (L.)
Webb, Anthyllis vulneraria L. and A. hermanniae L.

The germinability of Muscari comosum and M. neglectum seeds at
10 and 15 °C, in the dark, was nearly 100% while the germination
rate was highest at 10 °C. Attemperatures higher than 15 °C germination
was suppressed but no secondary dormancy was induced; on the
other hand, at 5 °C, a sharp decrease of final germination was obtained
only in M. neglecturm (10% as opposed to 90% in M. comosum). In
an aftempt to investigate the germination mechanisms prevailing in
nature, seeds of both species were imbibed under fluctuating conditions
of temperature and light simulating those encountered during the rainy
season in Greece (November-December). Germination was virtually
100% when seeds imbibed in continuous darkness; however, under
white light during the day period, a slight decrease of germination
rate was recorded for Muscari comosum while germination was dra-
matically inhibited in M. neglectum. In addition, a secondary photo-
dormancy was imposed in the latter species.

The major characteristic shared by the rest 4 species is their water-
impermeable, hard seeds. The germinability of untreated seeds was
considerably low (nearly 5%) and, as expected, the mechanical scari-
fication of the seed coat resulted in an impressive enhancement of
germination, which in most cases was completed in less than one
week. No significant changes of germinability were observed when
scarified seeds were imbibed at various temperatures or under far-red
irradiation. The apparent lack of temperature- and light- mediated ger-
mination mechanisms leads to the conclusion that the inductive, ther-
moscarification role of fire is by far the most important factor that
contributes to the post-fire wave of seedling emergence in hardseeded
species.
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CONTRIBUTION TO THE BIOLOGY OF BITHYNIA GRAECA
WESTERLUND, 1879 MACEDONIA, GREECE

Eleytheriadis N. And M. Lazaridoy - Dimitriadou

Department of Zoology, School of Biology, Aristotle University of Thessaloniki 540
06 Thessaloniki, Greece

This study deals with the biology of Bithynia graeca, the most abundant
prosobranch occupying the barrage of the artificial lake Kerkini, found
in Macedonia (N. Greece).

Regular samples collected from March 1989 to September 1991 re-
vealed that B. graeca lives for twelve to thirteen months, Population
density fluctuated during the study period; numbers were large in May
and June, and small in autumn and March each year. Throughout the
winter B. graeca was living out of the water under the stones where
relative humidity was high. Each year one cohort was found by analysis
(Harding, J.P., 1949) in the habitat and a second one was added after
the reproductive period. The reproductive period started in mid spring.
Copulation took place within a few weeks of the cessation of the
inactive winter period. The egg-laying period begins in late April. Egg
capsules were found attached to exposed surfaces of the undersides
of rocks where the snails lived. Each mass of spawn consisted of two
parallel rows of capsules. Hatching take three weeks and the newly
hatched individuals appeared in late spring having a shell length of
0,8 mm. From observations and calculations in the laboratory and in
the field it was found that the mean number of eggs laid per snail
was 109:£19.05. (n=8)

The sexes were separete, and the male and female proportion in a
sample of 211 was 1:1. The males can be distinguished from the
females by the large penis which arises behind the right tentacle.

Taking into consideration the stage of evolution of gametogenesis in
the gonad in a sample of 62 snails it was found that snails with D<3.00
mm can be characterized as immatures and snails with D>3.00 mm
as matures.
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LABORATORY METHODS IN THE DIAGNOSIS AND PROGNOSIS
OF HIV-1 INFECTION [N CYPRUS

A. Eleftheriou', A. Demetriou?, Ph. loakim', P. loannou'-,
1) Thalassaemia Centre, Arch. Makarios ill Hospital
2) Nicosia General Hospital

3) The Cyprus Institute of Neurology and Genetics, Nicosia, Cyprus

INTRODUCTION: Laboratory investigation of infection with HIV 1 or
2 involves the detection of antibodies to HIV 1/2 using ELISAs and
othe immunoassays. Methods defining the antigenic specificity of the
antibody response such as the Western blot have become standard
confirmatory tests worldwide. However, in the last years other tests
have been developed for a) the direct detection of HiV1 itself and b)
for the measurement of an individual’s immunologic status. Some of
these tests were developed for monitoring infection at the earliest
possible stage and some for providing prognostic information to the
clinician on the disease progression and on the therapeutic responses
to antiviral therapy.

METHODS: In Cyprus our study was concentrated on 1) the laboratory
investigation for the detection of HIV carriers using a combination of
two Elisa’s based on different methodology (indirect, competitive) and
Western blots (whole virus lysate and synthetic peptides) as confir-
matory testing. 2) The second part of the study is centred on the
laboratory follow up of the asymptomatic carriers, ARC patients and
AIDS patients using a combination of serologicai tests including a)
anti-P24 titers, b) P24 antigen assay, c) B2 microglobulin. In addition
an immunoassay was standardized for the measurement of CD4 and
CD8 lymphocyte antigens. PCR analysis of HIV infection has been
applied in the case of a 24 month-old girl.

RESULTS: The combination of tests used both for the initial detection
and confirmation of a carrier, as well as the techniques applied for
the follow up and prognosis of HIV carriers, including the response
to therapeutic approach of the AIDS patients, have proved very sensitive
and specific. Only two of our 103 positive asymptomatic carriers were
prognosed just at the stage of passing from the asymptomatic to the
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symptomatic stage and one developed the AIDS disease from the
ARC syndrome. On account of the values obtained from the laboratory
investigation of these markers, AZT was given prophylactically to 5
HIV1 carriers, and their response to AZT treatment as well as the
response to treatment of the AIDS patients is still being monitored
with the combination of the above serological and haematological mar-
kers.
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HCV INFECTION OF THALASSAEMIA PATIENTS IN CYPRUS
A. Eleftheriou', F. Teloni? and P. loannou'2,

1. Thalassaemia Centre, Nicosia, CYPRUS

2. Institute of Neurology and Genetics, P.O.Box 3482, Nicosia, CYPRUS.

A serological study for anti-HCV on 583 Thalassaemia patients was
undertaken using serum samples collected and stored at -70 C over
the years 1986 to 1991. The percentage of positive anti - HCV carriers
between 1989-1990 was 8.7% compared to 6.3% in the 1986-1987
period, suggestive of significant increase of HCV transmission through
blood transfusion. All positive carriers were retested in 1991 and variable
patterns related to retention and loss of antibodies to HCV were ob-
served: 46.2% (24/52) carriers retained their anti - HCV marker throught-
out 1986 - 1991, 17,3% (9/52) lost their antibodies and 34.6% (18/52)
of patients acquired their anti - HCV positivity between 1986 - 1990
indicat ing an overall annual infection rate of about 1%. Between 1986
- 1990 twelve thalassaemia patients died of various complications.
Stored sere from five of these patients were found reactive to anti -
HCV (41.7% of total) suggestive of a possible implication of HCV in
serious clinical complications. The significance of anti - HCV positivity
is being further evaluated with a recombinant immunoblotting assay.
The presence of HCV - RNA is being investigated by RNA - PCR. In
a preliminary study of 50 thalas saemia patients negative for anti -
HCV, no HCV - RNA was detected by RNA - PCR. A study of HCV
transmission among 220 close family members of anti - HCV positive
patients did not reveal any anti - HCV positive family contacts. The
results implicate transfusion as the main if not the sole source of
infection by HCV in our thalassaemia patients and further indicate that
anti - HCV positivity is associated with low infectivity in the family
environment.
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DIAGNOSIS OF NEUROMUSCULAR DISORDERS USING
HISTOCHEMICAL AND IMMUNOSTAINING TECHNIQUES

G. Gabriel

Department of Histopathology, The Cyprus Institute of Neurology and Genetics,
P.0.Box 3462, Nicosia, CYPRUS.

The diagnosis and classification of neuromusular disorders, requires
the application of enzyme histochemistry on frozen tissue sections.

In muscle biopsies, the various enzyme reactions demonstrate muscle
fibre types and thus their particular involvement in certain disease
processes.

Furthermore, the recent introduction of monoclonal antibodies such
as anti-Dystrophin 1, 2 and 3, has proved to be a very useful tool in
the diagnosis of Duchenne and Becker's Muscular Dystrophy.
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CHANGES OF THE PROFILE OF CAROB POD SUGARS IN RELATION
TO INCUBATION TIME OF ASPERGILLUS CARBONARIUS,
CULTURED ON AQUEOUS CAROB EXTRACT.

F. GAITIS, O. KOSTOULAS, M. LAMBRAKIS and S. MARAKIS

Institute of General Botany, University of Athens, Panepistimiopolis 157 84, Athens,
Greece.

The ripe carob pod (pericarp) is rich in water soluble sugars (about
60%; mainly sucrose 63%, glucose 13%, fructose 15%, on total sugars).
Aiming the improvement of the commercial price of this agricultural
product, several studies have been carried out.

This paper describes the substrate sugar changes in cultures of As-
pergillus carbonarius (Asca) on agueous carob extract.

In all media the initial total sugar and tannin concentration were 3.16%
and 0.41% respectively. It was found that sucrose hydrolysis begins
almost immediately with the culture onset and is completed after 24
hrs. Glucose must be assimilated during 0-50 hrs and it is absent
from the medium after 72 hrs. Fructose remains in the medium at
least as long as 72 hrs.

The phase (12-48 hrs) of the vigorous growth was exponential. After
48 hrs of incubation the mycelium dry weight (15.27 mg/ml of medium)
reached 80% of the maximum which was observed at 72 hrs after
inoculation.

The initial concentration of the total tannins in the medium (about 1/10
of the total sugars) was by no means an inhibiting factor. On the
contrary it improved growth of A. carbonarius while reduced tannins
by 85% after 72 hrs of incubation. The higher (71-81%) value of biomass
yield (yb) compared to values reported by several investigators for
synthetic media must be due to the fact that carob extract is a complex
medium which in addition to sugars (used to calculate yb) contains
non carbohydrate compounds (e.g. tannins) which were consumed by
the microorganism. The biomass is rich (62.55%) in protein of good
quality.

Having in mind the above data we presume that deseeded carob pods
can be used for fructose extraction and fungal protein production by
A. carbonarius cultured in aqueous carob extract medium.

40



THE PROLINE CLUSTER OF ASPERGILLUS NIDULANS
Vicky Gavrias and Claudio Scazzocchio

Institit de Génétique et de Microbiologie, Centre d'Orsay, 91405 ORSAY Cedex,
FRANCE.

The genes coding for the activities involved in the catabolism of proline
in the fungus Aspergillus nidulans, are grouped on chromosome VI,
comprising the prn cluster. The latter consists of five genes, prn A
which is the specific regulatory gene mediating induction via proline
of the structural genes, prn B coding for the major proline permease,
prn D, coding for proline oxidase, prn C, coding for A! - pyrroline-5-
carboxylate dehydrogenase and prn X whose function is as yet un-
known. The prn genes have been cloned and sequenced (1,2,3). The
prn cluster, also contains a cis-acting region between the divergently
transcribed genes prn D and prn B. This intergenic region has been
shown to play a role in the expression of the prn genes (4,5). In
Aspergillus nidulans, the activities involved in the utilisation of nitrogen
sources are under the control of are A, the wide domain positive
regulatory gene responsible for nitrogen metabolite repression, whereas
the activities involved in the utilisation of carbon sources are under
the control of cre A, the wide domain negative regulatory gene re-
sponible for carbon catabolite repression (6). Proline can serve both
as a nitrogen well as a carbon source and its utilisation is under the
control of both are A and cre A. The prn cluster is only efficiently
repressed under both nitroger metabolite and carbon catabolite re-
pression, the AREA protein being necessary for the transcription of
the prn genes only in the presence of an active CREA repressor. A
strain lacking most of the cis-acting region of the cluster, was con-
structed by transformation (7). This ragion was shown to contain a
CREA binding site, responsible for repression of prn B (8,9). The
transformant strain was found to be absolutely dependent on are A
for the utilisation of proline. Whereas the utilisation of proline is normally
under the conditional control of are A, by removing this part of the
cis-acting region, the AREA protein is necessary even in the absence
of CREA. Evidence is thus provided for the presence of an enhancer-like
element, whose removal results in the absolute requirement for the
product of the are A gene.

References:
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ECOPHYSIOLOGY OF SEED GERMINATION IN CEDRUS
BREVIFOLIA (HOOK. F.) HENRY

K. Georghiou, C. A. Thanos, E. Daskalakou

Institute of General Botany, University of Athens, Athens 157 84, Greece

In the latest list of IUCN (International Union for Conservation of Nature
and Natural Resources) for rare and threatened plants of Cyprus
" Cedrus brevifolia, which is endemic to Cyprus, is characterized as
rare.

Within the framework of a research project for the conservation of the
endemic, rare and threatened plants of Cyprus, germination behaviour
and viability of Cyprus cedar seeds were studied. Knowledge of both
seed germination characteristics and viability under different storage
conditions are the two prerequisites for the function of a seed bank
as a means for the ex situ conservation of a plant. Moreover, data
obtained from these studies may contribute to the understanding of
the germination mechanisms prevailing in nature.

Seeds used in this study were extracted from cones after soaking
them in water for 48 h at 25 °C. Cones were collected in November
of 1990 from different trees in Tripylos or were kindly offered by the
Forestry Department of Cyprus.

Cone and seed characteristics such as weight, number of seeds per
cone, seed water content, sound relative to unsound and undeveloped
seeds, number of cotyledons etc. were determined.

Percentage germination of Cyprus cedar seeds at 5 and 10 °C, in the
dark, was about 80%, the germination rate being higher at 5 °C. At
temperatures higher than 10 °C germinability was gradually reduced.
At 25 °C full supression of germination was observed.

Germination of Cyprus cedar seeds is promoted by chilling at 5 °C:
After 6-8 weeks of chilling, subsequent germination at 20 °C was 90%
compared to 20% in untreated seeds. Moreover, germination after
chilling is manifested within a short period (1-2 weeks).

In an attempt to investigate the germination mechanisms prevailing in
nature, seeds were imbibed under fluctuating conditions of temperature
and light simulating those encountered during the period from December
to May in a Mediterranean type ecosystem. Under these conditions
germination manifested during the period corresponding to February
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and March.

Cedrus seeds retained their viability for 12 months when dried to a
moisture content of 11%, provided that the temperature of storage
was low (5 °C). When seeds were dried to a moisture content of 22%
seed deterioration was evident after 6 months of storage, irrespective

of the storage temperature.
Acknowledgements: This work was supported by a grant from the University of Athens.
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THE ADVENTIVE FLORA OF CYPRUS: A PRELIMINARY STUDY

Christos Ch. Georgiades' and Artemios Yannitsaros?®
1) Ministry of Education, Cyprus
2) Department of Taxonomy and Ecology, University of Athens

Cyprus lies at the crossroad of three continents, and indeed at a
botanical crossroad. it is also characterized by a great variety of habitats
with different environmental parameters. Moreover, it has a very long
history with man being on the move for thousands of years in this
part of the world. All these factors and many others, have contributed
to a very rich adventive flowering element, originating from all - over
the world.

A preliminary study of the adventive flora of Cyprus reveals the existence
of more than 120 species of which about 17 have been first recorded
in Cyprus. The study also reveals some distinct historical events which
contributed in the arrival of adventive species, the most important
being:

1. The opening of the Suez Cannal: Before Suez most of the adventive
species came from Europe and the surrounding continents, entering
Cyprus mainly through the port of Larnaca which, during that period,
was one of the most important ports in the region. After Suez,
species arrive from India, the Far East, South Africa (i.e. Oxalis
pes-caprae) and the New World.

2. The first years of British rule are characterized by a massive influx
of adventive species, either introduced on purpose (i.e. Acacia
cyanophylla, Eucalyptus sp. etc.) or accidentally (i.e. Epilopium an-
gustifolium). More over, the British brought to Cyprus not only their
favourable ornamentals (i.e. Clematis vitalba) but their highly es-
teemed medicinal plants (i.e. Tussilago farfara) and other favourable
culinary species (i.e. Glycyrrhiza glabra).

Of course, not only the British but other conquerors as well, did
the same: Paenia mascula, most probably has been brought into
the island by medieval monk-healers. The Turks were the first to
introduce culmative and narcotic species (i.e. Withania somnifera).

3. The expansion, in recent years of irrigated land as a result of the
construction of numerous dams all-over Cyprus, enabled species
originating mainly in the tropics - especially members of the genus
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Amaranthus and the family Gramineae - to find in Cyprus a second
mother-land.

It is hoped that the content of this study will contribute to a better
understanding of the flora of Cyprus and the origin of adventive species
which nowadays seem to be an integral element of the Cypriot flora.
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BIOACTIVITY OF GREEK SOIL STREPTOMYCES ISOLATES

S.L. Giannakopoulos and A.D. Karagouni
University of Athens, Institute of General Botany 15784 Athens, Greece

Streptomycetes are Gram positive filamentous bacteria abundant in
most types of soil, which play an important role in soil decomposition
processes. They are financially and commercially important as produ-
cers of antibiotics and other bioactive compounds. Most of the presently
known antibiotics are produced by Streptomyces strains. We have
isolated several strains of Streptomyces from two types of Greek soil.
One type of soil was from a field near Marathon (17Km outside Athens),
which is agriculturally exploited. The other type of soil was from the
forest surrounding the Kesariani monastery area. We examined anti-
microbial activity as well as resistance of these isolates to several
antibiotics. The idea was to investigate the differences in indigenous
streptomycete microflora of amended and possibly eutrophic soils (like
the one from Marathon) and oligotrophic non-amended soils (like the
one from Kesariani monastery), as well as possible effects of pollution.
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THE GEOGRAPHICAL MAPPING OF A POLYMORPHISM FOR A
"SPECIATION" GENE IN THE SIBLING SPECIES PAIR DROSOPHILA
ARIZONAE AND D. MOJAVENSIS.

G.N. Goulielmos!, A. C. Pantazidis' and E. Zouros'2,

1) Depariment of Biology, University of Crete and Institute of Molecular Biology and
Biotechnology, Foundation for Research and Technology, Heraklion, Crete,
Greece.

2) Department of Biology, Dalhousie University, Halifax, N.S., Canada.

Analysis of incompatibilities between genes from closely related species
remain a powerful approach to the study of speciation and must be
attempted, whenever possible, with no prejudice as to whether the
phenotype of the imcompatibility is sterility, inviability or disruption of
mating recognition systems. In Drosophila incompatibilities leading to
male sterility are often amenable to genetic analysis. Pantazidis and
Zouros (Heredity 60:299-304, 1988) have described a factor (SMF) in
Drosophila arizonae that restores sperm motility in D. mojavensis males
carrying an D. arizonae Y chromosome. The factor is located in the
4rth chromosome (homologous to 3 L of D. melanogaster), is dominant
i, its effect on sperm motility and segregates as a single Mendelian
locus. Depending on the particular strains of D. arizonae and D. mo-
javersis used, substitution of one arizonae fourth chromosome for a
majovensis one in mojavensis males with an arizonae Y chromosome
may or may not result in sperm motility. In the latter case, restoration
of sperm motility requires the simultaneous presence of one third ari-
zonae chromosome. We have shown that this variation is controlled
by a polymorphism at the 4rth chromosomes SMF locus of arizonae.
The Y chromosome and the third chromosome are not involved in the
polymorphism, nor is the mojavensis allele of SMF. Nine arizonae
strains collected from the wild and maintained in the lab as multifemale
lines for various periods of time were screened for the polymorphism.
Four lines contained only the "strong” allele (one fourth chromosome
from these lines was necessary and sufficient to restore sperm motility),
two contained the "weak" allele (one fourth chromosome was necess-
ary, but not sufficient; a combination of one fourth and one third chro-
mosome was necesary and sufficient) and the remaining lines contained
both alleles. The geographic distribution of the polymorphism follows
a certain pattern, in that the "weak" allele occurs in populations of D.
arizonae that are allopatric to D. mojavensis and the "strong" allele
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in sympatric populations. Even though the function of SMF in homos-
pecific backgrounds remain unknown, the existence of a high-level
polymorphism for this factor within D. arizonae is intriguing for the
study of speciation.
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EFFECT OF OPIOIDS ON SPECIFIC AND NON SPECIFIC
INFLAMMATION

L. Hadjipetrou, A. Gavalas, P. Victoratos, M. Yiangou, E. Rekka
and P. Kourounakis.

Aristotle University of Thessaloniki, Dept. of Biology and Pharmacy, Thessaloniki
45006, Macedonia, Greece

In previous work, the effect of a new opioid, substituted morpholine
(PM) in immune responses in vivo as well as in vitro was studied.
This opioid, PM, suppressed the antibody production, the mitogenic
responses of T - and B - lymphocytes and the production of IL-2.
Naloxone, an opioid antagonist, counteracted all PM actions. In the
present study, we studied the effect of PM on experimental arthritis
of rats which is the animal model for rheumatoid arthritis of man. PM
and Pethidine were tested for antioxidant activity and for effect on
non-specific inflammation to various phlogists. Our results showed that
the antiarthritic- specific antiinflammatory action of PM is due to its
effect on T-lyphocytes. PM possesses considerable antioxidant activity,
in contrast to Pethidine which lacks such activity. However both opioids
suppressed non - specific inflammations (i.e. to carrageenan) which
were not counteracted by naloxone. In conclusion, our results suggest
that on the mechanism of immunosuppression by opioids, classical
opioid receptors on T-lymphocytes might be involved in contrast to
non-specific antiinflammatory action where opioid receptors are not
involved.
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CONTRIBUTION TO THE BIOLOGY OF PHYSA ACUTA
DRAPARNEAUD, 1805 IN MACEDONIA, GREECE.

Hatziioannou M., and Lazaridou-dimitriadou M.

Department of Zoology, School of Biology, Aristotle University of Thessaloniki, 54006
Thessaloniki, Greece

The biology and ecology of the fresh water pulmonate snail Physa
acuta were studied in its natural habitat near lake Kerkini (Macedonia,
N. Greece) from March 1989 to November 1991,

Population density fluctuated during the year; low values appeared at
the ene of the summer when the surface of the study area is smallest
because the water level in the lake is low. P. acuta lives about one
year. During the winter months growth practically ceases. The repro-
ductive period started in the middle of spring and continued until mid
autumn. So population analysis showed two or three generations (one
in spring, one in late summer, and one in autumn) which overlapped
after some months. Egg masses were found attached to exposed
surfaces mostly on floating water plants where the newly hatched
snails lived. The animals deposited several capsules with a variable
number of eggs. The number of eggs per egg mass depended on the
size of the animal; the average number of eggs per egg capsule was
45.7+15.3 (n=20). From the laboratory and field data the time of hatching
was 20-30 days and the minimum shell height of newly hatched in-
dividuals was 0.7 mm.

The genital system of P. acuta conformed to the typical hermaphrodite
basommatophoran plan. Histological analysis of the ovotestis of P.
acuta in relation to age (150 field specimens) showed that the male
system was mature when the shell height was greater than 5 mm. In
experimental conditions (water temperature 25 °C), P. acuta attained
sexual maturity (indicated by the first egg deposition) when the shell
height is greater than 5.7 mm.
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STOMATAL RESPONSE OF CAPPARIS SPINOSA L. |. DIURNAL
CHANGES DURING THE DROUGHT PERIOD

K. Heberlein, A. Kassianou and S. Rhizopoulou
Institute of General Botany, University of Athens, Athens 15784, Greece

The salient features of the growth mechanism of Capparis spinosa
during drying treatment indicate a very efficient plant response to
drought (Rhizopoulou 1990). Leaf temperature during the dry summer
varies between 28 °C and 34 °C, whereas air humidity between 32%
and 45%. Under these circumstances midday stomatal conductance
(at 14.00h) reached the maximum values, on both the abaxial and
adaxial leaf surfaces. In addition, diurnal adaxial stomatal conductance
was always higher than that of the abaxial surface. Linking stomatal
conductance to the hydraulic capacity of the soil and roots to supply
water to the leaves is an effective means of regulating leaf water
status when soil water deficits are moderate (Davies and Meinzer
1990). The crucial observation of our experiment was that when turgor
of young expanding leaves varied between 0.05 MPa and 0.65 MPa,
turgor of mature leaves reached negative values (Kassianou et al.
1992). This suggests strongly a cooperation between young and old
leaves, in order to sustain growth.
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THE ENDEMIC FLORA OF PELOPONNESOS (GREECE)

Gregory, A. latrou

Division of Plant Biclogy, Department of Biology, Patras University, Gr-26 000 Patras,
Greece.

The Greek endemic plant taxa participating in the flora of Peloponnesos
are 355 out of c. 2400 taxa estimated to consist the total native fiora
of Peloponnesos. These numbers give a percentage of 14,79% of
Greek endemics present on Peloponnesos.

The exclusively endemic taxa on Peloponnesos are 147 out of the c.
2400 native taxa consisting a percentage of 6,125%.

The number of the Greek endemic taxa present on each one of the
high mountains of Peloponnesos and the number of the locai endemics
present on each particular mountain follow a parallel distribution given
bellow: TAYGETOS (155/23), CHELMOS (127/14), CYLLENE (113/5),
PARNON (95/11), PANACHAICO (47/1), ERYMANTHOS (41/0). On
the other hand, in the lowlands and in several places of Peloponnesos
grow 190 taxa of Greek endemics 31 out of them been exclusively
endemics on Peloponnesos.

The geographical distribution of the Greek and especially the local
endemic taxa reveal two centers of frequency of the endemics, one
in the North (mount Chelmos) and the other in the South (mount
Taygetos) (IATROU, 1986).

The cytogeographical study of a representative number of endemics
(210 taxa) in correlation to their vicarious ones classified the endemics
in the following categories:

1) Paleoendemics (c. 8%)
2) Schisoendemics (c. 87%)
3) Apoendemics (c. 6%)

while Patroendemics are absent from Peloponnesos (cf. FAVARGER
& CONTANDRIOPOULOS, 1961).

The above classification allowed us to make assumptions on the origin
and creation of the endemic flora of Peloponnesos, as well as, for
the rest of its flora. Connections of the flora of Peloponnesos to the
other phytogeographical areas of Greece could be suggested.
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PRELIMINARY STUDIES ON THE ENDEMIC FLORA OF CYPRUS
Gregory, A. latrou' & Athena, C. Della?

1) Division of Plant Biology, Department of Biology, Pajtras University, Gr-26 000
Patras, Greece.

2) Agricultural Research Institute Nicosia, Cyprus

This preliminary communication express the intention of the second
of the authors to undertake a detailed study of the endemic flora of
Cyprus.

The endemic flora of Cyprus considered to consist of 111 taxa (species
and subspecies) (MEIKLE, 1977, 1985), but Origanum cordifolium is
reported also from Syria (IETSWAART, 1980). The percentage of the
endemics on the whole native flora of Cyprus is 6.8% (110 out of
1628). On the other hand from the 17 varieties considered to be endemic
on the island, Origanum majorana var. tenuifolium is included in Or.
majorana (IETSWAART l.c.), which has a wider distribution.

A detailed analysis of the families containing endemics and their total
number of taxa present in Cyprus is presented, with percentages of
endemics.

The origin and the nature of endemismus of Cyrpus will be studied
by cytogeographical analysis of endemics and their vicariant taxa (cf.
IATROU, 1986), in order to classify them in Patroendemics, Schisoen-
demics, Apoendemics and Palaeoendemics (FAVARGER, C. & CON-
TANDRIOPOULQS, J. 1961).

The chromosome numbers and the cytotypes of the Cyprian endemic
taxa Astragalus macrocarpus ssp. lefkarensis (2n=186), Allium autum-
nale (2n=16), Onobrychis venosa (2n=14), Astragalus cyprius (2n=16),
Onopordum cyprium (2n=34), Mentha longifolia ssp. cyprica (2n=24),
are presented here for the first time.

1. MEIKLE, R.D. (1977, 1985). Flora of Cyprus. Vols 1 & 2. England.

2. IETSWAART, J. H. (1980). A taxonomic revision of the genus Origanum (Labiatae).
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Peloponnesos, Greec. - Ph. D. Thesis 310p. Patras University.

4. FAVARGER, C. & CONTANDRIOPOULOS, J. (1961). Assai sur I'endemisme. -
Bull. Soc. Bot. Suisse 71: 383-408.
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DETECTION OF DUCHENNE AND BECKER MUSCULAR
DYSTROPHY CARRIERS BY QUANTITATIVE MULTIPLEX
POLYMERASE CHAIN REACTION ANALYSIS

P. loannou'2, G. Christopoulos', K. Panayidou?, L.Middleton.
1. The Cyprus Institute of Neurology and Genetics, Nicosia Cyprus.

2. Thalassaemia Centre, Arch. Makarios Iil Hostpital, Nicosia, Cyrpus.

We developed a method for the detection of Duchenne muscular dys-
trophy (DMD) and Becker muscular dystrophy (BMD) carriers. The
method is based on the quantitative analysis of the products bf standard
multiplex polymerase chain reaction (PCR) from 18 different exons of
the dystrophin gene and designated QM-PCR. We detected deletions
of one or more exons by standard multiplex PCR (M-PCR) in DMD/BMD
patients in 14 out of 18 families examined (77.7%). The same deletions
were readily demonstrated by QM-PCR in nine out of 14 mothers
(64.3%) and in another six out of 22 possible carriers in these famillies.
In five families where deletions were detectable in DMD/BMD patients,
the mothers did not exhibit any deletions in their peripheral blood
(35.7%). We obtained evidence for germinal mosaicism in at least two
of these families and confirmed carrier identification by haplotype ana-
lysis using CA repeat polymorphisms at the 5~ and 3~ ends of the
dystrophin gene. Furthermore, analysis of 17 coded DNA samples
from normal females and obligatory carriers by QM-PCR showed that
this technique could identify directly carriers of deletions in any of 18
different exons of the dystrophin gene. Its application in combination
with existing techniques is expected to improvesig nificantly the ac-
curacy of carrier diagnosis in many families while it may also be ap-
plicable to families where pedigree and polymorphism information is
insufficient for carrier diagnosis.



THE GERMINATION PHYSIOLOGY OF THE ENDANGERED PLANTS
OF CYPRUS, ALYSSUM AKAMASICUM AND ORIGANUM
CORDIFOLIUM.

Kadis, C. C., Georghiou, K.
Institute of General Botany, University of Athens, Athens 15784, Greece.

Alyssum akamasicum (Akamas alison) is a small perennial straggling,
branched herb or subshrub, endemic to Cyprus. It is restricted in a
few localities on serpentine formations from sea level to 350 m altitude,
of the Akamas peninsula (north-west Cyprus). Origanum cordifolium
is a perennial subshrub growing on igneous formations, on the Troodos
range, in moist rocky gorges from 500 to 1000 m altitude. Tourism,
road construction and military activities constitute a severe threat to
both of these plants which are characterized by the International Union
for Conservation of Nature and Natural Resources (IUCN) as endan-
gered. Moreover, according to the Berne Convention are strictly pro-
tected.

Within the framework of a research project concerning the Reproductive
Biology of the strictly protected (endangered and.vulnerable) plants
of Cyprus, data are presented on the germination physiology of Alyssum
akamasicum and Origanum cordifolium.

Seeds of Origanum cordifolium (Auch.-Eloy & Montbr.) Vogel and Alys-
sum akamasicum B.L. Burtt were collected in November of 1990 and
1991, respectively, from the wild. The average seed weight was found
to be 0.220 mg for Origanum cordifolium and 0.580 mg for Alyssum
akamasicum.

Final seed germinability of both species, in the dark, was nearly 100%
at 10 and 15 °C, the germination rate being also highest at these
temperatures. At higher temperatures germination was gradually sup-
pressed, indicating the Mediterranean character of both species. Under
experimental conditions, roughly simulating those prevailing in the field
during January, February and March, seed germination was maximal
both in continuous darkness and in white light (applied during the day
period). Final germination was not significantly reduced when white
light was substituted by Far-red light. These results show that seeds
of both species are able to germinate promptly both when buried in
the soil or lying on the surface (in the open or under a leaf canopy).

Acknowledgment: This work was supported by a grant from the University of Athens,
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COMPARISON OF PHYLOGENETIC TREES OF DIFFERENT
SPECIES OF THE FAMILY DROSOPHILIDAE

M. Kalantzi®, J.P. Trougakos?, J. Sourdis* and L.H. Margaritis®

° Division of Biochemistry, Cellular Molecular Biology
and Genetics. Dept. of Biology Athens University
*Department of Biology and Biotechnology, Agricultural University of Athens

Drosophila montium subgroup is the largest subgroup among the D. melanogaster
species group (1).  Distribution is wide from the Oriental to Afrotropical
regions, but the centre of the primary radiation seems to have been in the
Southeast Asia (2). Those species provide an interesting material for the study of
Drosophila systematics and evolution.

in this study we present for first time a classification based on
submorphological characters studied in electron microscopy. We studied the fine
structure of the chorion of 12 species of the montium subgroup and we provide a
phylogenetic tree based on measurements of the structural components of the chorion
(3). This phylogenetic tree is compared mainly with our previous phylogeny
constructed from the major chorion proteins as they migrate in a 10-15% SDS-slab
gel (4). Also comparison is made with phylogenies which are constructed using other
criteria, since classification of many species has been made before, based on
morphological characters such as sex combs (5) and karyotypes (6).

Our results indicate that there is an unexpected good statistical correlation
between the tree from submorphological data and biochemical data and the main
correlations remain constant between the two trees. The tree from morphological
.characters is in further agreement with phylogenies constructed with other criteria
(7,8,9) besides chorion structure. Some dispositions seen-in the tree from
morphological data may be due to ecological adaptation of the species. For example
D. kikkawai and D. diplacantha are species living in wet environment and although
in the phylogeny constructed from biochemical data they appear to be distantly
related, in the present phylogeny they are clustered. The next step will be to give
certain weights in correlated characters such as the measurements involved in the
structure of endochorion in order to see whether or not we will have a better
fitness between the biochemical and the submorphological data.

As a conclusion we can say that the structure of the chorion has a good
correlation with the evolutionary history of the species and it can provide a
useful tool in examining the correlations between different species involving the
ecological adaptation and the phylogeny of the species.
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SECONDARY STRUCTURE STUDIES OF THYMOSING, AND
THYMOSIN 8,

A.F. Kallona, A.A. Haritos and S.J. Hamodrakas
Department of Biology, University of Athens, Athens 157 01, Greece

The secondary structure of the peptides thymosin o, and thymosin 8,, was
investigated by infrared spectroscopy (IR) and secondary structure prediction methods.
Thymosin a, is a peptide of 28 residues that has been reported to have
immunorestorative properties and to offer protection against opportunistic infections. It
is a proteolytic product of prothymosin a, a peptide of 100 residues that includes
thymosin a, as its 28 N-terminal amino acids, and is reported to protect mice against
opportunistic infections at much lower doses (1). B-Thymosins are 41-43 residue
polypeptides with wide distribution in vertebrate tissues. In spite of their ubiquity,
their physiological role still remains unclear., Thymosin B,, is a 41 res1due peptide
originally isolated from trout tissues (2).

Our secondary structure prediction algorithm (3), based on the empirical
prediction methods of Nagano, Garnier, Burgess, Chou and Fasman, Lim, Dufton and
Hider, indicates 61% a-helix and the remainder 39% B&-turn and/or coil for thymosin
a;, and, 66% a-helix, 34% B-turn and/or coil for thymosin 8,,, respectively. B-sheet
was not predicted in both cases.

The preponderance of a-helix in thymosin &,, was confirmed by the presence of
two bands in the IR spectrum : a band at 1657 cm! (amide I) and a band at 1542 cm*!
(amide II). A band at 1629 cm-! might indicate a low proportion of &-sheet, although
the corresponding evidence from the amide II band is absent. Unfortunately, the IR
spectrum of thymosin a, offers no clues about its secondary structure.
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EFFECT OF HYPOXIA ON CATECHOLAMINE - INDUCED
FORMATION OF cAMP AND ON SWELLING OF RANA RIDIBUNDA
RED BLOOD CELLS.

Martha Kaloyianni and Anastasia Rasidaki

Laboratory of Animal Physiology, Deparment of Zoology, Science School, Aristotle
University of Thessaloniki, Thessaloniki, 54008, Greece

b-Adrenergic receptors are coupled to the celiular effector systems
via adenylate cyclase, thus using adenosine 3,5-cyclic monophosphate
(cAMP) as the intracellular messenger. In view of this, we studied the
effect of b-adrenergic stimulation on the formation of cAMP and on
the cell volume in frog red cells, in the presence of a phosphodiesterase
inhibitor. It has been suggested that oxygen tension affects the adrener-
gic response by influencing either ligand-receptor interaction or the
transport protein. Initially the time course of cAMP accumulation and
cell swelling was investigated at normoxia and hypoxia to get a suitable
time for the experiments. At hypoxic conditions the cAMP concentration
obtained after 60 min stimulation with the natural catecholamines, epine-
phrine and isoproterenofl was greater than at normoxic conditions. Ad-
ditionally, the catecholamines caused a greater degree of cell swelling
at hypoxia than at normoxia, at the same experimental conditions.
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ALLOTYPING OF PROPERDIN FACTOR B IN GREEK - CYPRIOTS
WITH IMMUNOFIXATION TECHNICS

Kanakaki A., Tapakoudi A., Melpidou A., Papageorgakis N., Tarassi
K., Tapakoudis Chr., Papasteriades Chr.

Department of Immunology - Histocompatibility, General Hospital "Evangelismos”,
Athens, Greece

The Properdin Factor B (Bf) or C3-activator, an MHC class 1l product
is a glycoprotein with MW 93000. It plays a major role in the alternative
pathway of the Complement activation. Its coding gene lies on the
short arm of the human chromosome 6, in the class Ill gene region,
between MHC class | and |l gene regions. By immunofixation technics,
Bf shows genetic polymorphism. Four common allotypes (BfS, BfF,
BfFF1, BfS0.7) as well as some rare ones have been described and
their frequencies vary not only among the three main races but among
the several populations studied. The aim of this study was to determine
Bf allotype frequencies in a group of 105 healthy individuals of Cypriot
origin and to compare them with the resuits from a similar study re-
garding 110 healthy Greek individuals originating from Greece. The
method of Alper et al. was used. ‘

RESULTS: The following allotypes were observed: BfS=69.5%,
FfF=27.6%, BfF1=1.4%, FfS0.7=1.4%. Sixty one individuals (58.1%)
were found to be homozygotes. No difference between the sexes and
the blood groups (A and O) was found in the allotype frequencies. Bf
allotypes and their frequencies in the sample from Greece were found
as follows: BfS=70.9%, BfF=26.8%, BfF1=1.3%, BfS0.7=0.9%. It is
obvious that the data from the two groups studied are very similar.

CONCLUSIONS: Our results 1) shows that as far as the Bf allotypes
are concerned, the Cypriot population is not different from the population
in Greece, 2) comprise a valuable reference study for any other future
work in the field of anthropological analyses, 3) will be of use in studying
diseases from immunogenetic point of view.
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ANTI-INFLAMMATORY AND IMMUNOMODULATING EFFECTS OF
THE NOVEL AGENT y - (2 - AMINOETHYLAMINO - 2 -
BUTYROTHIENONE (y-ABT). IV) EFFECT ON THE TNF AND IL-6
PRODUCTION IN NORMAL AND ADJUVANT ARTRITIC RATS.

E. Karagouni*, M.Yiangou* and L. Kourounakis”.
Hellenic Pasteur Institute, Athens and,

* Lab of G. Biology, Science, Aristotle University, Thessaloniki.

An increased production of TNF and IL-6 from spleen and Jymph node
cell cultures parallels the kinetics of paw edema development in ad-
juvant - arthritic rats (1,2,3,4). Daily treatment with U-ABT prevented
the primary and secondary observed in control rats; in contrast the
hepatic acute phase reactant, al-acid glycoprotein and albumin re-
mained elevated. The addition of U-ABT to in vitro spleen cell cultures
from adjuvant - arthritic rats inhibited the production of TNF by 50%,
in constrast to IL-6 which was unaffected and to IL-1 and IL-2 which
were elevated (5). These results indicate that U-ABT, which also pros-
esses strong antioxidant properties, affects differently the production
and perhaps the action of various cytokines which are supposently
implicated in to the pathology of adjuvant-arthritic rats.
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BIOSYSTEMATIC STUDIES OF THE GENUS ALLIUM IN GREECE:
VOLATILE COMPOUNDS (SULPHIDES) IN SOME NATIVE SPECIES

Karavokyrou E. (1), Poulos, C. (2), Tzanoudakis D. (1)
1) Department of Biology - Univ. of Patras (Patras - Greece)
2) Department of Chemistry - Univ. of Patras (Patras - Greece)

It is well known that the representatives of the plant genus Allium are
characterized by a special odor due to volatile organic compounds,
produced enzymatically when the tissue is injured. The Greek flora
includes more than 60 native Allium species from which the following
were used in the present study:

Section Molium: A. neapolitanum (2n=3x, 4x, 5x x=7), A., longanum
(2n=4x=28) A. trifoliatum (2n=3x=21) A. roseum (2n=4x=32) A. sub-
hirsutum (2n=14).

Section Codonoprason: A. flavum (2n=16) and Sect. Allium: A. am-
peloprasum.

The suiphides were identified by gas-liquid chromatography using Allium
vapors withdrawn from small samples of chopped tissue.

With regard to the sulphides produced, comparisons were made be-
tween related species (belonging to the same section) and unrelated
ones, as well as with the cultivated species A. cepa (onion) and A.
sativumn (garlic) material from which has also been studied.



METABOLISM OF PLATELET ACTIVATING FACTOR IN THROMBIN
STIMULATED MOUSE PLATELETS

Karpousa, Angelliki And Vakirtzi - Lemonias, Catherine
Institute Of Biology, N. C. S.r. "demokritos”
Aghia Paraskevi Attikis, 153 10, Athens, GREECE

Platelet Activating Factor, PAF, (1-0-alkyl-2-acetyl-sn-glycerophospho-
choline), is a phospholipid mediator with diverse and potent physio-
logical effects, acting at 10°'2 to 10-°M. It is biosynthesized by several
cell types via receptor - mediated stimulation , (thrombin, RAF), and
by non-phisiological stimouli. Previous studies from our laboratory have
shown that mouse platelets in platelet rich plasma differ in their response
to aggregation towards PAF when compared to human and rabbit
platelets. The possibility that this difference was due to factors present
in the plasma rather than it was a feature of the platelets themseives
was checked by using the PAF analog carbamyl PAF, CM-PAF. CM-
PAF retains a high degree of PAF activity for aggregation but it is not
hydrolysed by the PAF acetylhydrolase, PAF-AH. Thus, by incubating
washed mouse platelets with rabbit platelet poor plasma and washed
rabbit platelets with mouse platelet poor plasma, in the presence of
CM-PAF, we established that only the rabbit platelets were aggregated.
We concluded that only the rabbit platelets were aggregated. We con-
cluded that the mouse platelets themselves, than the plasma PAF-AH,
were responsible for their refractoriness to PAF. We consider next the
possibility that the platelets of this species may differ in the metabolism
of endogenous PAF upon stimulation as compared to rabbit and human
platelets. In these two species thrombin causes biosynthesis of PAF
by stimulating the lyso-PAF acetyl transferase. We incubated mouse
platelets, 2x108 cells, with various concentrations of thrombin (0-5
units per ml, 2min, 37 °C), extracted the lipids, isolated the PAF by
tic and quantified it by the rabbit platelet aggregation assay. We found
that thrombin reduced, dose dependently, the endogenous PAF con-
centration, which reached almost zero value at 0.5 units of thrombin.
We established furthermore that the resting PAF concentration for the
mouse platelets is at least 20-fold higher as compared to human and
rabbit platelets. Kinetics of PAF catabolism showed that, for 0.5 units
thrombin /2x108 cells, endogenous PAF was catabolized within 5min,
suggesting stimulation of PAF-AH rather than inhibition of biosynthesis.
The activity of the PAF-AH was also studied in platelet lysates in the
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presence of high concentrations of exogenously added PAF (minimum
effect of endogenous substrate), and we did found a very active hy-
drolase in the absence of thrombin stimulation. PMSF, a PAF-AH in-
hibitor, diminished PAF hydrolysis.

Our studies showed that the mouse platelets appear to respond in a
different manner to various physiological stimuli. The high levels of
endogenous PAF may suggest that the platelets of this species are
easily stimulated during their isolation procedure.



VIABLE BUT NON-CULTURABLE STREPTOMYCETES IN THE
PRESENCE OF VOLATILE OIL ?

E.A. Katsifas and A.D. Karagouni
University of Athens, Institute of General Botany 15784 Athens, Greece

Volatile oils are compounds present in considerable amounts in the
aromatic plants abundant in Mediterranean-type ecosystems. The es-
sential oil from Thymus capitatus has been reported to have antimicro-
bial properties. Microcosms of non-sterile soil uninoculated or inoculated
with a marked Streptomycete strain (Streptomyces lividans TK24, re-
sistant to stre ptomycin) were incubated in the presence of different
amounts of T, capitatus volatile oil (0.5, 1, 3 and 5 yl/gr soil} in order
to determine the minimal selective (inhibiting) concentration. The effects
of T. capitatus volatile oil were examined on indigenous soil Strepto-
mycete populations and the inoculant strain. Under the specific ex-
perimental conditions, a decrease in numbers occured for both popu-
lations. In the presence of essential oil after 5 days of incubation no
Streptomycete could be detected. If this phenomenon was due to
viable but non-culturable organisms, it is still to be determined by
molecular techniques.
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MODELLING OF THE PLASTOQUINONE-9 (Qg) BINDING SITE
IN THE PHOTOSYSTEM II (PSII) OF PLANTS

E. Kefalopoulou, S.J. Hamodrakas
Department of Biology, University of Athens, Athens 157 01, Greece

The three dimensional structure of the photosynthetic reaction center from the
photosynthetic purple bacteria Rhodopseudomonas viridis and Rhodobacter sphaeroides
has been determined by X-ray crystallographic studies (1-2).

We have tried to model the plastoquinone-9 (Qg) binding site in the Photo-
system II (PSII) of plants, based on the similarities of this site and the corresponding
structures of the photoreaction center in the purple bacteria.

Modelling was performed as follows: a) Residues of the L and M subunits,
which form the Qg binding site, within a 10 A distance from the rhodobacterium Qg
were determined. b) Sequence homologies between these residues of the L and M
subunits and the corresponding sequence segments of the D1 and D2 subunits in the
plant reaction center were found. The comparison was made utilizing the computer
program CLUSTAL (3). c) Substitution of the side chains of the L and M Qg binding
site residues that are non homologous with the corresponding D1 and D2 residues and
appropriate chide-chain torsion angle refinement to avoid undesirable close contacts
was performed, utilizing the modelling program PBM (4).

The result is a model of the Qp binding site in the PSII of plants which
resembles closely the structure of the corresponding site in the purple bacteria, since a
high percentage of homology was found at the primary structure level (at 10 A, 31 out
of 42 residues are conserved in D1 and 11 out of 13 in D2) and is in agreement with
data from mutagenesis studies (5).
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KINETICS OF UPTAKE, DISTRIBUTION AND HYDROLYSIS OF
PLATELET ACTIVATING FACTOR BY THE ORGANIZED AND
SOLUBLE COMPONETS OF HUMAN BLOOD

Kelefiotis, Demetrios And Vakirtzi - Lemonias, Catherine
Institute of Biology, N.C.S.R. "Demockritos"
Aghia Paraskevi Attikis, 153 10, Athens, GREECE

Platelect Activating Factor, PAF, an ether phospholipid with potent
(patho) physiological effects, acts as an intercellular messenger at
<10°M. The present work was designed to study the rates of uptake
and distribution of PAF among the organized and soluble components
of human blood and its concomitant inactivation by hydrolysis in a
model system simulating the in vivo conditions. The PAF on the cell
membrane was simulated by depositing a thin film of ratioactive PAF
on the surface of a plastic tube at concentrations from 0.1 to 100 nM.
Blood was added and transfer of PAF to blood and cells were monitored
by radioactivity in time studies. Rates-of hydrolysis were measured in
separate experiments. Kinetic data were analysed by nonlinear square
fittings.

PAF transfer to whole blood and cells exhibited saturable first order
kinetics. By 15 sec the blood compartment contained PAF ranging
from 47% for the 0.1nM to 58% for 1.0 to 100nM. Analysis by linear
co-variance of plots of log [PAF] bound at 15 sec vs log [PAF] total
gave a straight line with slope 1.03 showing 1rst order kinetics as to
PAF concentration. However the initial burst of PAF transfer, in less
than 15 sec, suggested a biphasic time course and further analysis
of our data showed that the order of the reaction in relation to time
ranged between 1.22 and 1.53. We finally found that our experimental
data were best fitted by the equation [PAFp]t = [PAF]; + [PAF]o (1—e™),
[PAF] f showing the fast transfered component. Analysis of our data
with this equation showed that the fast component amounted to 6.3%
for the 0.1 nM, it was constant, 12.2%, for the 1.0 to 100nM and the
apparent K value was .0244 sec’!, The same kinetic model holds true
for the binding of PAF to the cells and the distribution ratio between
plasma and cells is 3:1. For cells, as for total blood, initial rates of
transfer decline less than 2-fold with a greater than 10%fold change
in substrate concentration. This behaviour and the rest of our data do
not support a transient collision mechanism but are consistent with a
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mechanism of aqueous diffusion for the initial transfer of PAF to the
agueous phase, followed by its binding to the various biood elements.
Binding of PAF to platelets, RBC and PMN did not show saturation
of the binding sites, even at 100nM. At 1.0nM PAF, platelets bind
42.7pM/g protein and RBC 0.63pM respectively. However, because
of their number, RBC bind most of the PAF. Hydrolysis of PAF follows
1rst order kinetics under our experimental conditions, with a K of
0.38msec™!, about 20-fold lower compared to the binding constant for
the cells. Thus inactivation of PAF by hydrolysis does not play important
role in the events elicited by the mediator.

70



EFFECT OF THE PEROXIDASE INHIBITOR (PHLOROGLUCINOL) ON
INSECT OOGENESIS

Kostas E. Keramaris and Lukas H. Margaritis

Division of Biochemistry, Cellular Molecular Biology and Genetics. Dept. of Biology
Athens University

The peroxidase constitutes a major structural compoment of the cho-
rions and it is responsible for the hardening process at the end of
oogenesis (st. 14A), (Margaritis L.H., 1985 and Keramaris K.E., et al,
1991).

The peroxidase action can be inhibited by the use of the phloroglucinol
during the in vitro development of the follicles, (Mindrinos M., 1980).

This inhibitor is a phenolic substance (1, 3, 5 trihydroxybenzene) and
it is derived from plants. The plants and bacteria contain specific
enzymes for the phloroglucinol metabolism, (reductaces, isomerases,
oxidases), (Brun A. and Schink B., 1990, Haddock J.D. and Ferry
J.G., 1989, Krumholz L.R. and Bryant M.P., 1988).

Phloroglucinol has antifungal (Tomas - Lorente F., et al, 1989), cytotoxic
and antiherpetic activity (Nakane H., et al, 1991) and geno-toxicity
effects (Stich H.F., et al, 1981).

We used the phloroglucinol in Drosophila melanogaster and Dacus
oleae food. The concentration of inhibitor was 0.2mM, 5mM, 10mM,
20mM and 40mM. The high concentration of the phloroglucinol in the
food inhibits the hardening process and the laying of eggs.

Also, the using of high concentrations of phloroglucinol during the in
vitro development of the follicles affects protein-synthesis with unknown
mechanism.

Further experiments are in progress in order to clarify the above points
and practically utilize the results, at least in the case of Dacus oleae.
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CA REPEAT POLYMORPHISMS AND DMD/BMD CARRIER
DETECTION

M. Kleanthous, P. loannou and L. Middleton
1. The Cyprus Institute of Neurology and Genetics, P.O.Box 3462, Nicosia, CYPRUS.
2. Thalassaemia Center, Makarios Medical Center, Nicosia, CYPRUS.

Duchenne and Becker muscular dystrophy (DMD, BMD) are X-linked
recessive lethal disorders caused by mutations to the dystrophin gene.
The majority of mutations are intragenic deletions that can now be
detected by polymerase chain reaction (PCR) using two sets of 9
pairs of oligonucleotide primers. Indirect tracking of the mutation with
CA repeat polymorphisms is essential for families were no deletion is
detected.

Four CA repeats called Dysl Dysll, DyslIII and 3 untranslated region,
located at 5’ and 3’ end of dystrophin gene were used for haplotype
analysis.To study the allele frequencies of each CA repeat locus we
examine 70 unrelated females. With the use of PCR technique we
demonstrate the number of alleles and heterozygosity for the four CA
repeat locus. We found five alleles and 87%b heterozygosity for Dysl,
ten alleles and 80% heterozygosity for Dysll, four alleles and 59%
heterozygosity for Dyslll and three alleles with 26% heterozygosity for
3’ untranslated region.

Twenty four Greek - Cypriot families with DMD and BMD were examine.
Carrier detection and prenatal diagnosis was possible in about 30%
of the families. With haplotype analysis we demonstrate the occurrence
of germinal mosaicism in one case. Recombination in dystrophin gene
was also determine.
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INORGANIC ORTHOPHOSPHATE DETERMINATION IN BIOLOGICAL
SYSTEMS: AN IMPROVED PROCEDURE

C. D. Kokkinis and E. Mioglou - Kalouptsi

Department of General Biology, Faculty of Medicine, Aristotle University, GR-540 06
Thessaloniki, Greece

Determination of inorganic orthophosphate (Pi) is quite common in
biochemical and clinical chemistry studies. Most methods are based
on the reduction of the phosphomolybdate complex, introduced in 1925
by Fiske and SubbaRow (1). In general, two steps are involved: (a)
reaction of phosphate with a molybdate compound under acid conditions
to form the ammonium phosphomolybdate complex, and (b) reduction
of this colourless hexavalent complex to the coloured pentavalent form,
called "molybdenum blue". This is then measured spectrophotometri-
cally at wavelengths above 400 nm, most often near 700 nm. The
numerous modifications developed are centered chiefly around the
use of different reducing agents in an attempt to improve the method
(2, 3).

Related spectrophotometric methods include turbidimetric estimations
(4, 5), direct measurement of the unreduced complex (6-10), organic
solvent extraction methods (11), and the malachite green complex
(12).

Commonly encountered shortcomings of this general procedure are
unstable readings and colour intensity, deviation from Beer's law, break-
down of labile phosphate esters present in biological systems due to
the acid conditions employed and resulting in overestimated values,
interference from several substances such as ATP, PPi, and glycerol
phosphate that compete for the free molybdate. In addition, the protein
precipitation step needed for serum and other specimens further com-
plicates the assay.

Our studies aimed at the alleviation of these problems have resulted
in an improved procedure, the principles of which are: (a) protein is
solubilized with a non-ionic detergent (Tween 80), (b) the yellow com-
plex formed by the reaction of phosphate with molybdate under op-
timized conditions is measured directly at 365 nm without any reduction
or extraction steps, (c) excess molybdate is complexed with citrate
following colour formation. Beer's law is observed over a wide con-
centration range (up to at least 250 nmol Pi), while the sensitivity is
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less than 25 nmol Pi.

tn our procedure, (a) there are no complications due to acid precipitation
or extraction steps, (b) labile phosphate esters do not interfere, (c)
other compounts commonly present in biological material are well
tolerated, (d) reagent stability, assay time, and colour stability are
markedly improved. This allows for a simple and rapid analysis of a
large number of samples under a wide variety of conditions.
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HEAT SHOCK IN DROSOPHILA AURARIA

Irene Konstantopoulou and Zacharias G. Scouras

Dept. of Genetics, Development and Molecular Biology, School of Biology, Faculty
of Sciences, Aristotle University of Thessaloniki, Thessaloniki 54006

Previous studies have shown that two strains of Drosophila auraria,
17 and 2 isolated by sib-mating, exhibit six and seven heat - induced
puffs respectively on their salivary gland polytene chromosomes (these
are 27A2, 32A, 42C, 43A, 63A, 65A, and 64B but only in strain 2).
After in situ hybridization using as probes the major heat shock genes
of Drosophila melanogaster, we mapped the heat shock genes on the
polytene chromosomes of D. auraria: the hsp70 gene is located in
region 32A, the hsp82 gene in 64B, and the small heat shock genes
(hsps 22, 23, 26 & 27) in region 65A. Unlike D. melanogaster, where
copies of the hsp70 gene are found in two neighbouring bands (87A
& 87C), in D. auraria the hsp70 gene is located only in one band.
This may be an indication for a tight clustering of the hsp70 gene
copies in D. auraria. Two cDNA libraries (for strains 17 and 2 of D.
auraria) after heat treatment of third instar larvae were constructed,
and cDNA clones for the hsp70 and hsp82 genes were isolated. Al-
though the polytene chromosomes of strain 17 do not present the
64B heat shock puff, where the hsp82 gene is located, cDNA clones
for this gene were isolated from both libraries. Our first mapping attempts
revealed some considerable differences in the restriction enzyme pat-
tern between our clones and the corresponding D. melanogaster genes.
Some of our hsp70 cDNAs are longer than that of D. melanogaster
hsp70 gene coding region (the longest clone isolated is about 2.4 kb,
while the D. melanogaster coding region is 2.15 kb). In addition, one
of the restriction sites found in hsp70 clones of strain 17 is absent
from hsp70 clones of strain 2. Whether this difference represents strain
polymorphism or different copy transcripts remains to be further in-
vestigated. In contrast, no restriction site differences were found be-
tween the hsp82 clones from strain 17 and those from strain 2. Our
interest is focused on the regulatory region of the D. auraria heat
shock genes, and especially that of the hsp82 gene, for which we
have indications for tissue specific expression.

Acknowledgements: This work was supported by a grant from the
Greek Ministry of Research and Technology. We would like to thank
Drs. P. Sideras and M. Yiangou for helping us to construct the cDNA
libraries.
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THE ROLE OF CONCEPTS AND MODELS IN ECOLOGY. AN
EXAMPLE FROM THE FIELD OF LIFE-HISTORY STUDIES.

K. Korfiatis, G.P. Stamou
Department of Ecology, School of Biology, Aristotle University, 540 06 Thessaloniki

In this study the progress in the field of life-history evolution, namely
the transition from the study of isolated life-cycle characteristics to the
study of synthetic life-history strategies, during the end of sixties and
the early seventies, is examined. Particular emphasis is given upon
the role of models and other methodological elements as well as upon
the impact of Robert MacArthur's work on the above process.

The concepts of "strategy" and "allocation" are of fundamental import-
ance for the whole theoretical construction. However, the mathematical
models were unable to embody these concepts as well as environmental
parameters and life-history characteristics. As a result the whole con-
struction remained contradictory and incoherent.

MacArthur introduced the model of "r-K selection strategy”, which is
the first model providing conclusions concerning the adaptive strategy
of an organism. This was due, to a great extent, to the methodology
of MacArthur and his collegues, i.e. the introduction of graphical and
qualitative models suitable for the corellation of life-cycles and adaptive
strategies. Besides, due to MacArthur the connection between the
field of life-history evolution and neodarwinism became more explicit.

The present study gives an account of the dynamic nature of scientific
fields: with respect to certain methodological statements there is an
intensive conceptual and methodological activity leading to important
displacements.
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SCREENING OF TANNIN UTILIZING YEASTS FROM ISLAND CRETE
0. Kostoulas, M. Labrakis, F. Gaitis and S. Marakis
University of Athens, Inst. of General Botany, Athens 18457, Greece

Few studies about the tanninolytic ability of yeasts has been so far
carried out. Grape juice tannins possibly influence the yeast evaluation
during must fermentation.

It is known that wine quality is closely related to the microbial ecology
of must fermentation, because the development of the various microbial
species, during must vinification and the extent to which these individual
species ¢row, determine the substances that may contribute to the
aroma and flavor characteristics of wine.

Our aim is to study the effects of tannins on the yeast chronological
succession and predomination during must alcoholic fermentation. At
first stage we undertook a screening of tannin utilizing yeasts from
wineyard sources of island Crete.

During the study, up to 240 yeasts classified into 12 species belonging
to 7 genera were examined.

The tanninolytic ability presented a differentiation among the isolated
yeast strains. This variation of tannin degradation is related to grape
variety and the location of the wineyard. Tannin consumption was
significantly higher in cultures of yeast species (e.g. Saccharomyces
rouxii, Candida tropicalis, Cryptococcus laurentii, Trichosporum capi-
tatum) isolated from areas close to carob tree (Ceratonia siliqgua L.)
plantations than the one observed in cultures of other isolated yeasts.
It is possible that these best adapted yeasts came from carob beans
which contain higher percentage of condensed tannins than grapes.
These yeasts failed to grow in medium containing a tannin fraction
precipitated by Tween 80 (TPT fraction) as a unique carbon source,
with the exception of the strain C. /aurentii which showed the highest
tannase activity (120.3 10 total units). Yeasts isolated from colored
grapes, generally presented higher tanninolytic abilities than those ob-
served in yeasts isolated from white grapes. This is due to higher
tannin content in red wines. 42 isolated yeasts from white grape wi-
neyards placed away from carob trees, did not present any growth in
media with tannins as a carbon source. Possibly this is due to the
tannin effects, because these yeasts do not possess an enzyme system
for degradation and utilization of tannins (mainly condensed).
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CARRIER DETECTION AND PRENATAL DIAGNOSIS OF
HAEMOPHILIA A AND B AND THE VON WILLEBRAND DISEASE IN
GREECE AND CYPRUS

E. Koumbarelis, A. Gialeraki, A. Tzounopoulos, T. Mandalaki

2nd Blood Transfusion Centre - Haemophilia Centre, Laikon Hospi tal, Athens, Greece.

Haemophilia A is an X-linked bieeding diathesis affecting one in 5000
male births and resulting from deficiency of factor VIil. The 186 Kb
gene of F. VIII consists of 26 exons and is fully characterized. Direct
following of the inheritance of the disease is not possible in the majority
of the affected pedigrees, mainly due to its great heterogeneity. We
there fore perform linkage analysis using four polymorphisms. The
intragenic Bcl | and F8b/Xba I-Kpn | give >99.9% reliable resuits and
are investigated by PCR and Southern blot respectively. Their combined
heterozygosity and informativity reaches ~65% in our families. For the
rest 35% we use two extragenic polymorphisms, the multiallelic very
informative St 14/Taq | and the DX13/Bgl I, which both present a 5%
recombination rate with the gene locus and therefore give 95% reliable
results. Only a 3% of the cases is uninformative for all the four poly-
morphisms. Carrier detection and prenatal diagnosis (after chorionic
villi sampling in the 10th week of gestation) has already been offered
to women belonging to 57 families.

Haemophilia B is an X-linked bleeding diathesis affecting one in 30000
male births and resulting from deficiency of F.IX. The 34 Kb gene of
F.IX consists of 8 exons and is also fully characterized. All the four
polymorphisms that we use are >99.9% reliable and are analyzed by
the same PCR protocol (denaturation 1 min in 92 °C, annealing 1.5
min in 55 °C and extension 1.5 min in 72 °C, for 33 cycles). The
product is digested by Xmn [, Taq | and Hha | in three of them and
not digestred in the case of the 50 bp poly morphic duplication Dde.
The digested product is finally electrophoresed on a 2% agarose gel.
The total informativity is about 80%. The allelic frequences in the
hellenic population differ significantly from that of the Western European
Caucasians contrasting the frequencies of the Haemophilia A poly-
morphisms, which are almost the same.

Von Willebrand disease is an heterogeneous autosomal bleeding dis-
order resulting from deficiency in von Willebrand factor. The 178 Kb
factor's gene consists of 52 exons. Many deficient phenotypes have
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been identified, inherited by different types of dominance. The two
highly polymorphic ATCT repeats reported recently to be within intron
40 of the gene seem to solve the problem of tracing the inheritance
of the disease within the affected fami lies. Unitil now we have found
no homozygous for both polymorphisms consultant in our patients.
These VNTR's are analyzed by PCR followed by PAGE and do not
seem to be in linkage disequilibrium with each other.

The obviously different allelic frequencies (we have already found new
alleles too) in our population do not affect the strategy of their use.
The nature of the discrder makes prenatal diagnosis to be in the most
of the cases an unwise choice, but neonatal diagnosis is undoubtly
extremely useful.
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GENETIC STUDY OF BLOOD GROUPS IN GREEK SARAKATSANI
Kouvatsi* A., Papiha** S.8., Peios* C., Triantaphyllidis*C.

*Department of Genetics, Development and Molecular Biology, Aristotelian University
of Thessaloniki, Thessaloniki, 54.006 Greece

**Division of Human Genetics, University of Newcastle Upon Tyne, 19 Claremont
Place, Newcastle upon Tyne, U.K.

The endogamic population of Sarakatsani are nomadic shepherds of
continental Greece. They live in the mountainous areas of Epirus,
Thessaly, Macedonia and Thrace. Their seasonal migrations have led
many of them across the border to Bulgaria, Albania, South Yugoslavia
and Turkey. They all speak solely Greek, wherever they live. They
have remained genetically isolated for many centuries, probably due
to the maintainous terrain and their culture, pattern of marriage and
traditional way of life. But during the last 20 years, they have started
to abandon their nomadic way of life, and to settle in villages or cities,
changing their occupation and marrying outside the group. A process
of isolate breakdown is obvious. The genetic study of this group there-
fore is important. The aim of the present study was to determine the
gene frequencies of ten blood group systems in this population with
the aim to examine their genetic structure and establish their affinity
to other populations of Europe.

Blood samples were collected during two consecutive years (1930
and 1991) from 173 unrelated donors. The samples were tested by
the following blood group antisera: A1, A2, B, M, N, S, s, C, Cw, ¢,
D, Dy, E, e, P1, k, Fy a, Fy b, Jk a, Jk b, Lu a, Lu b, Co b, Le a
and Le b. Gene frequencies were calculated by the appropriate method.
Colour blindness was determined in 135 males using the Ishihara’s
plates.

The following frequencies were encountered:

Al = 17.16, A2= 5.41, B= 11.55, O = 65.88, M = 50.29, N = 49.71,
S = 3295, s = 67.05 C =51.16, D = 71.53, E = 18.21, ¢ = 48.55,
d=2741,e=8179, Cw=0.29, Du=1.16, P*P1 = 47.88, P*P2+p
= 5212, Ke11*K = 0.0, Ke11*k = 100, Fy*a = 43.93, Fy*b = 56.07,
Jk*a = 45.35, Jk*b = 54.65, Co*a = 96.53, Co*b = 3.47, Lu*a = 4.35,
Lu*b = 95.65, CbP + = 98.52, CbP = 1.48, CbD + = 95.56, CbD =
3.70 and CbD A = 0.74. All tested subjects were Kel1 (-). These
findings are discussed in the context of other European populations
and the overall population of Greece.
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STUDY OF RIBOOOMAL PROTEINS FROM THE INSECT CERATITIS
CAPITATA

S. Kouyanou - Koutsoukou and K. Blaveri

University of Athens, Dep. of Biology, Division Biochemistry, Cell and Molecular Biology
and Genetics, Panepistimiopolis, llisia.

The study of the biological activity of the ribosomes of the medfly
Ceratitis capitata and the analysis of their components may contribute
to the understanding of the control of protein synthesis. Our project
concerns the group fractionation of the ribosomal proteins with different
concentrations of NH4Cl and 50% ethanol, with emphasis on the acidic
ribosomal proteins. In many eucaryotes, the phosphorylation of the
acidic ribosomal proteins is considered to play an important part in
the activity of the particle, supporting the existence of a system of
trantational control.

To this direction, ribosomal proteins of 80s ribosomes and 40s and
60s ribosomal subunits from six-day-old larvae and 12- day-old brown
pupae were examined by two-dimensional polyacrylamide gel electro-
phoresis. 80s ribosomes were prepared by centrifugation through a
discontinuous sucrose gradient with 0.5 M NH4Ac and0.1MMgCi2.
Ribosomal subunits were prepared by centrifugation through a sucrose
gradient. Comparison of the ribosomal proteins from the two develop-
mental stages showed no significant differences. However, all the 60s
and 40s ribosomal proteins seemed to be included in the 80s particle,
which showed no further contamination with non ribosomal proteins.

Group fractionation of the ribosomal proteins of six-day-old larvae was
performed by washing the ribosomes with 0,3 M NH4CI, in the presence
of 50% ethanol. The split proteins, SP 0.3 were precipitated with
acetone, and the core particles were treated in the same way with
0.5, 0.7, 1.0 and 1.5 M NH4CL The split proteins were examined with
SDS polyacrylamide gel electrophoresis. Acidic ribosomal proteins are
considered to be present in the SP 0.3 M fraction, which showed
several bands by electrofocusing on 5% poly-acrylamide gel, in the
presence of 2.5-5 ampholines. For better characterisation of the acidic
ribosomal proteins, further fractionation of the SPO.3 fraction must be
made, by HPLC, and immunoprecipitation with antibodies against acidic
ribosomal proteins from: other eucaryotic species.

T. Naranda and J. P. G.-Ballesta, PNAS, vol. 88,10563-10567, 1991 S. Kouyanou,
E.G. Fragoulis, Comp. Bioch. Physiol. 82B, 3,461-468, 1985.
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THE DIAGNOSIS AND CLASSIFICATION OF UNDIFFERENTIATED
TUMOURS USING IMMUNOCYTOCHEMICAL METHODS.

K. C. Kyriacou

Histopathology Department, The Cyprus Institute of Neurology and Genetics, P.O.Box
3462, Nicosia, CYPRUS.

The diagnosis and accurate classification of anaplastic tumours pres-
ents a major challenge to histopathologists. Following the recent de-
velopments in immunocytochemistry and cell biology, most histopa-
thology departments have adapted the use of tumour markers, to
supplement their routine histological procedures.

In Cyprus the Histopathology department, of the Nicosia General Hos-
pital, receives and processes, surgical specimens from all over the
island.

Recently, in this department, we have introduced a panel of monoclonal
antibodies which enable the classification and further characterization
of undifferentiated tumours. These procedures are now available along
with the routine histopathological methods.

In this presentation the diagnostic and clinical applications of tumour
markers will be highlighted, using cases that have already being pro-
cessed in the department. The importance of immunocytochemical
methods in solving diagnostically difficult cases in histopathology will
be illustrated.
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BIOLOGICAL APPROACHES TO THE INVESTIGATION OF THE
CHEMICAL ETIOLOGY OF HUMAN CANCER

S. A. Kyrtopoulos

Laboratory of Chemical Carcinogenesis, Institute of Biological Research and Biotech-
nology, National Hellenic Research Foundation, 48 Vas. Constantinou Ave., Athens

The search for the causes of human cancer is of particular importance
in view of the incidence and the seriousness of the disease. The large
variation in the incidence of the disease among different populations
suggests that environmental factors play a significant role in its etiology,
a view supported by the detection in the environment (food, air, water)
of chemicals of human origin capable of causing cancer in experimental
animals. However, it is important to realise that, despite all the epi-
demiological and analytical toxicology studies, with the exception of
occupational exposures to high concentrations of chemicals, the chemi-
cal causes of cancer in the general population are almost completely
unknown. The main factors which have epidemiologically been asso-
ciated with cancer in the general population are smoking, diet and
“life-style". In almost no these case, however, have specific chemicals
been identified as being the responsible carcinogenic agents. The prob-
lem of the chemical causes of human cancer is further compounded
by a) the presence of large amounts of endogenously - derived DNA
damage, mainly of oxidative type, with probable precarcinogenic proper-
ties and b) the realisation that man is exposed to large amounts of
natural carcinogens, mainly of plant origin, whose role in human car-
cinogenesis has not so far been properly assessed.

Novel approaches for investigating the question of the chemical origins
of human cancer are derived from recent advances in our understanding
of the mechanisms of chemical carcinogenesis. These approaches
are based on a) the recognition of the role of metabolism in the activation
of carcinogens to electrophilic species capable of forming covalent
adducts with DNA, b) the generation, as a result of the presence of
such adducts, of specific changes in the sequence of DNA (especially
in segments critical for carcinogenesis, such as oncogenes and on-
cosuppressor genes) which can serve as a kind of “finger-prints" of
the responsible carcinogen and c¢) a better understanding of the role
of different DNA repair mechanisms in affording protection against
carcinogens. The study of the occurrence of metabolic and repair pheno-
types, carcinogen - DNA adducts and mutations in normal and cancer
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cells in members of the general population constitutes a new field of
cancer research, termed "molecular epidemiology of cancer" which
promises to allow a better understanding of the relative contributions
and interactions of endogenous and exogenous egents in the pathogen-
esis of human cancer as well as the early identification of individuals
with increased susceptibility to carcinogens.
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EFFECT OF TANNIC ACID ON THE LIPID SYNTHESIS OF
ASPERGILLUS CARBONARIUS AND PENICILLIUM SP.

M. Lambrakis, F. Gaitis, O. Kostoulas, S. Marakis
University of Athens, Inst. of General Botany, Athens 157 84, Greece

It has been established that lipids improve the aroma and taste of
foods. With the increasing demand for edible fats and oils, many as-
sessments have been made to find new possible lipid sources. As a
result of such assessments, the lipids from microbial origins were found
to be a possible source, since, microorganisms have, as known, a
high growth rate and they may easily be cultured under controlled
conditions (i.g. temperature, pH, e.t.c.).

This work describes the tannic acid effect on the microbial lipid pro-
duction. The results revealed that:

1) Both of the used fungi showed quick lipid production in media containing only
tannic acid as carbon source.

2) The percentage of mycellium lipids was increasing in media having both tannic
acid and sucrose or tannic acid only as carbon sources.

3) Tannic acid promotes significantly the lipid synthesis.
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HELICICULTURE IN GREECE

Maria Lazaridou - Dimitriadou

Department of Zoology, School of Biology, Faculty of Sciences, Aristotle University
of Thessaloniki, 54006 Thessaloniki, Greece

There about ten edible snails species in Greece: Helix aspersa, Helix
lucorum, Helix pomatia, Helix melanostoma, Helix fingulian, Helix aper-
ta, Eobania vermiculata and some others but the three first have the
greatest commercial interest.

The growing demands for snail-consumption is 70 times greater than
the current production so the remainder is collected from wild stocks,
provoking the depletion of natural resources. Some years ago these
stocks came from the E.C. countries but because of legal restrictions
nowdays they mainly come from non E.C. countries. intensive helici-
culture of edible snails can provide a valuable source of protein and
would aid conservation of existing stocks, and might even allow re-
plenishment of stocks in depleted areas: finally heliciculture would
create jobs, especially in regions which are lagging behind in devel-
opment and in rural areas.

The literature shows that there are problems with outdoor heliciculture
(Elmslie, 1989) although it is possible under controlled conditions to
rear H. aspersa to marketable size in 4 months and to reproductive
maturity in 5 months instead of the 18-24 needed months in the wild
(Lazaridou-Dimitriadou & Bailey, 1991).

Attempts to rear H. pomatia and H. lucorum, following the well estab-
lished procedures for H. aspersa, give siow growth and maturation
and low reproductive rates (Lazaridou-Dimitriadou & Bailey 1991). How-
ever, research has solved the following problems in the intensive he-
liciculture of H.aspersa (Daguzan J. 1989, Lazaridou-Dimitriadou 7
Bailey 1991):

a) A humid artificial substrate promotes growth and survival and artificial
food is very efficient from the beginning of the snails’ life. Water is
necessary after the first three weeks,

b) The origin of snails seems to play an important role in the growth
rate and the number of eggs, although the genetic basis for stock
selection has not yet been fully confirmed. Larger snails (e.g. from
Kyparisia) grow faster and lay more eggs than smaller ones (e.g. from
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Crete). However, reproductive success, hatching and survival are the
same.

c) The literature shows that sterility problems result from inbreeding
(Albuquerque de Matos & Sera, 1984). In our laboratory, however,
we are now working with F6 of Helix aspersa from Naupaktos and
we have noticed no sterility problems, or problems of hatching. On
the contrary under intensive conditions reproductive success in F1
and F2 generations was smaller (30-45%) than in F6 (where it was
80%). The number of eggs produced by different generations (F1 to
F6) was statistically the same. The size of the snails (largest diameter
of the shell and weight) became smaller by 13% from F2 generation
onwards.

d) If growth rate is very quick then the snails must hibernate before
reproduction and hibernation lasted for a longer period in very rapidly
growing snails. Otherwise, hibernation is not essential although its
importance has been stated in the literature (Gomot & Gomot, 1989).
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COMPARATIVE STUDY OF THE EXISTING GUT MICROFLORA IN
TWO SPECIES OF EDIBLE SNAILS OF GREECE, HELIX LUCORUM
LINNE AND HELIX ASPERSA MULLER, REARED UNDER THE SAME
CONDITIONS.

Flari V. (1), M. Lazaridou - Dimitridou (1) & P. Karaioannoglou

(2

(1) Department of Zoology, School of Biology, Faculty of Sciences, Aristotle University
of Thessaloniki, 54006, Thessaloniki, Greece

(2) Department of Food Hygiene, School of Veterinary Medicine, Aristotle University
of Thessaloniki, 54006, Thessaloniki, Greece

It has been shown that a lot of different enzymes responsible for the
degradation of carbohydrates are present in the digestive tract of pul-
monates (1,2). However, the source of some of these enzymes (e.g.
chitinases, cellulases) is unknown and contradictory theories exist con-
cerning the origin of those enzymes in the pulmonates’ gut (3).

This paper deals with the comparative study of the existing microflora
in the digestive tract of two edible snails from Greece, Helix aspersa
Muller and Helix lucorum Linne reared under the same sterile conditions.
All the animals tested came from eggs laid under sterile conditions.
In some of the experimental groups soil along with unsterilised food
was given as shown in Table I which summarizes all the experimental
designs. Snails taken from nature (H. lucorum & H. aspersa) or reared
in the laboratory (H. aspersa) were also tested.

Table 1. Experimental procedures

GROUP OF ANIMALS Ster. H.I. | Ster. H.a. | Non ster. H.a*
H.a*. nonster, soil + ster. food

PARAMETERS

Time in culture before killing

the snails 6 months | 6 months | 5 months 5 months

Origin of egglaying Nature Laboratory | Laboratory Laboratory

Sterilised food and water + + - +

Antibiotics

(nalidixic acid & tetracycline) + + - +

Vitamin mixture + + - +

Soil - - + +
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* These experimental groups came from the group of st. H. aspersa
after 1 month in sterile culture conditions.

Microbiological investigations concerned mainly the facultative an-
aerobic bacteria. Three parts of the digestive tract of the animals (1:
oesophagus + salivary glands+crop+stomach, 2: digestive gland and
3: intestine) were examined. Six individuals starved for 5 days were
used for each experimental group. These studies have revealed that,
irrespective of the group tested, the number of the existing microflora
increased from the crop to the intestine while digestive gland had
always the least numbers. The colonies found were isolated and ident-
ified.

REFERENCES

1. EVANS, W.A.L & E.G. JONES, 1962: Carbonhydrases in the alimentary tract of
the slug Arion ater L. Comp. Biochem. Physiol., Vol. 5:149-160

2. FLARI V. & M. CHARRIER, in press: Contribution to the study of carbohydrases
in the digestive tract of the edible snail Helix lucorum L., (Gastropoda:Pulmona-
ta:Stylommatophora) in relation to its age and its physiological state.

3. STRASDINE, G. A. 7 D. R. WHITTAKER, 1963: On the origin of the cellulase
and chitinase of Helix pomatia. Can. J. Biochem. Physiol., 41:1621-1626

91



THE DISTRIBUTION OF CHLOROPLASTS IN THE MESOPHYLL

Chr. P. Makrypoulias, G. S. Diamantopoulos and G. K. Psaras.
Institute of General Botany, University of Athens, Athens 157 84, Greece

It is essential for plant ceils to maintain their photosynthetic apparatus
in optimal conditions. This can be achieved by having their chloroplasts
distributed and orientated according to environmental factors. The in-
fluence of light has been repeatedly reviewed and most recently by
Haupt and Scheuerlein (1990). The great interest in light mediated
adjustments obscured the discussion concerning other possible factors
influencing chloroplast arrangement. Thus, the CO2-chemotactic move-
ment of chloroplasts proposed by Senn (1908) has not been proved
yet.

A close relationship between chloroplast arrangement to intercellular
canals in the leaves of higher plants has been recently reported (Psaras,
1986). The aim of the present work is to show that the spatial relationship
between chloroplasts and intercellular canals is a universal phenome-
non. For this purpose plants from several ecological niches have been
examined.

The graminaceous type of leaf of Hordeum vulgare, the leaf of the
mesophyte Vigna unguiculata and the leathery leaf of Citrus aurantium
consisted the first group examined. From the evergreen sclerophylls
the leaf of Olea europaea and of Nerium oleander were studied. The
isolateral leaf of Corydothymus capitatus from the phryganic plant com-
munity and the leaf of Capparis spinosa which is grown entirely during
summer have been also examined.

In all species studied here a close relationship between intracellular
distribution of chloroplasts and intercellular canals has been confirmed.
It has been therefore observed that chloroplasts are anchored in the
proximity of intercellular spaces, even if the latter are very small.

The observed distribution of chioroplasts along intercellular canals
seems to be a universal phenomenon which may result in the reduction
of the cytoplasmic resistance of the inward diffusion of the COa.
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FUNGAL GROWTH IN VINASSE MEDIA

S. Marakis!, M. Kambouris!, A. Skariba', Th. Gemtos®.
1) University of Athens, Inst. of General Botany, Athens 157 84, Greece
2) TEI Larissas, Kallitheas 7 & Tzavella, Larissa 412 22, Greece

The production of livestock feed from inexpensive materials, especially
from wastes, has attracted the interest of many investigators. Vinasse
is an agroindustrial by-product derived from ethanol distilleries. This
waste, rich in readily biodegradable organic matter (60,5%), has already
been used as substrate for Single Cell Protein (CSP) production.

A part of our research for the vinasse evaluation is the conversion of
its components to fungal biomass.

This paper describes the production of livestock feed by vinasse fer-
mantation using fungal strains isolated from soil which had been pre-
viously irrigated with vinasse waste. The fungi: 1) Acremonium strictum,
2) Geotrichum candidum, 3) Phomopsis oblonga, 4) Aspergillus flavus,
5) Phoma sp, were cultivated in the diluted (1:5) vinasse supplemented
with salts (KC1=0,05%, Mg S04.7H20=0.05%, FeS04.7H20=0,001%)
and (NH4) 2HPO4=0,5% as a nitrogen source. The above fungi grown
in 100 ml Erlenmeyer flasks containing 30 ml of medium gave the
following results:

Dry wieght: 11-408 mg/flask.
True protein percentage: 16,2 - 50,3% on dry weight.
Total true protein; 287,82-17240,44 mg/flask.

The enrichment of the vinasse with nitrogen source and salts brought
about a differentiation on mycellium dry weight and protein content.

The higher protein production was observed in A. flavus cultures.
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SUGARS FROM CAROB BEANS
S. Marakis and M. Lambrakis
University of Athens, Institute of General Botany, 157 84 Athens, Greece

A major Greek agricultural product is the carob bean (fruit of Ceratonia
siliqua, L.). Although several studies have been carried out on the
carob sugar conversion to single cell protein, the carob bean commercial
price remains very low. An alternative solution for carob pod value
improvement is the production of syrup (all together sugar content) or
individual sugars (sucrose, fructose).

The cold carob pod extraction gave a clear yellowish syrup containing
25.3% wfv of total water extractable sugars and 0.25% w/v of total
tannins. The 70% of the extractable carob sugars was extracted by
this method. Cold extract is a good quality syrup suitable as sweetener
for confectionary products or tinned fruits. Autoclaved extraction pro-
cedure is more productive in sense that almost all the water extractable
sugars and tannins were retrieved. This is a poor quality syrup on
account of high condensed tannin content. The precipitation of most
tannins by saturated acetate lead solution resulting in a good quality
syrup comparable to cold extraction syrup.

A sucrose syrup was obtained by microbial selective reducing sygar
consuption.

The addition of crude invertase solution gave a carob syrup containing
fructose about 46% on total sugars. Then, using a glucophile yeast
strain, this syrup was enriched with fructose (88% wjfv) by selective
consumption of glucose.
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DETERMINATION OF SOIL MICROFLORA BEFORE AND AFTER
FIELD IRRIGATION WITH VINASSE WASTE

S. Marakis', G. Patrinos!, M. Tsouvalal, Th. Gemtos2.
1) University of Athens, Inst. of General Botany, Athens 18457, Greece
2) TEI Larissas, Kallitheas 7 & Tzavella, Larissa 412 22, Greece.

During industrial alkohol production from molasses, a polluting waste,
known as vinasse, is produced from the distillery column.

The pollution effects of this waste are mainly due to the high concen-
tration (60,5%) of readily biodegradable organic material. The conse-
qguences of discharging this waste into surface waters are deoxyge-
nation and loss of aquatic life. Because of this hazardous effect we
attempted this research on vinasse use for composting of agricultural
cultures and also the results in the possible enviromental pollution. At
first stage, the part of the research, which is related to soil microflora
determination before or after vinasse waste dispersion on the field,
was carried out.

This paper describes the determination of soil microfiora before field
irrigation with vinasse waste.

The isolated microorganisms belonged to 8 bacterial genera (Micro-
coccus sp, Bacillus subtilis, Streptococcus, Leuconostoc sp, Staphy-
lococcus aureus, Escherichia coli, Agrobacterium sp, Rhizobium sop)
and 7 fungal genera (Mucor genevensis, Phoma sp, Phomopsis ob-
longa, Rhizopus nigricans, Aspergillus flavus, Acremonium strictum,
Aspergillus carbonarius). Most of them are common soil microorgan-
isms.
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STRUCTURE AND FUNCTION OF THE OVARIAN FOLLICULAR
CELLS IN INSECTS

Lukas H. Margaritis

Division of Biochemistry, Cellular - Molecular Biology and Genetics, Athens-University,
Dept. of Biology

Oocyte maturation in Insects takes place in the ovaries following a
very precise sequence of events. This report deals with the follicular
epithelial cells surrounding the ococyte throughout all steps of ocogenesis
and ending with their degeneration. It is the major function of these
cells, to synthesize, secrete and finally assist in the assembly of the
egg-covering layers also called jointly "eggshell". These layers are
responsible for sperm entry, respiration of the developing embryo,
mechanical/thermal protection and hatching. Our structural and bio-
chemical analysis of the follicle cells from Diptera, Lepidoptera, Co-
leoptera and Hymenoptera suggest the following:

- The cells form a monolayer surrounding the oocyte (and the nurse
cells in some cases).

- They are almost totally devoted in the synthesis of the largely pro-
teinaceous eggshell. This process can also take place in vitro in suitable
tissue culture medium.

- The synthesized products are secreted through the apical plasma
membrane with a mechanism succeptible to vesicular ion concentration.

- The secreted products are extracellularly assembled to form the
sophisticated supramolecular structures of the eggshell layers in a
way that in some case the follicle cell plasma membrane plays a key
role.

- Very precise follicle cell migration leads to cell subpopulations which
are differentiated over time and space to create variable eggshell modi-
fications (micropyles, respiratory appendages, collar, aeropyles, e.t.c.).
These functions are under the control of the germ line and the somatic
line genes, as revealed by the use of eggshell mutants in D. mela-
nogaster.

- In some cases the eggshell proteins are covalently crosslinked after
their secretion by.enzymic activation which is caused by secretion of
hydrogen peroxide.



IMAGE ANALYSIS OF THIN SECTIONED SECRETORY VECICLES
AS A PHYLOGENETIC TOOL

Margaritis H.l., Thomopoulos G., Margaritis L.h.
Dept. of Biology University of Athens, Dept. of Biology University of Thessaloniki

Computer systems concerned with the analysis and processing of im-
ages provide a very promising-and efficient way of obtaining crucial
information from images and in particular from pictorial (photographic)
images.

The image analysis system used in these research activities in consisted
of the following parts: 1. an IBM AT compatible, 2. a Truevision Targa
M8 card and software, 3. a CCD Panasonic video camera.

The initial images used are electron micrographs of the thin sectioned
salivary glands from Drosophila melanogaster species subgroup after
PA-TCH-SP staining. The salivary gland cells of Drosophilla larvae
are considered to be an ideal system for the study of development
and cell differerentiation. This study was undertaken to elucidate: i)
the morphology of the "glue" secretory granules and ii) The fine struc-
tural localization of complex carbohydrates, as criterion for the deter-
mination of the interrelationships among these species. The samples
analyzed so far belong to the following species: D. yakuba, D. teissieri,
D. sechellia, D. simulans.

The main stages of the procedure followed in the images’ analysis
and processing are:

a. Digitization of the image

Pictorial images do not lend themselves to computer analysis since
computers work with numerical information. In order o overcome this
problem once the image is captured by the camera it is converted
into numerical form and saved as a defined file.

b. Analysis of the image

In the analysis system an "invisible" part of an image exists consisting
of a group of statistics that provide information to more fully describe
an image, such as: image height and width, total pixel count, calibrated
units of measurement, e.t.c. The operations occupied in the analysis
allow gathering of data that describe characteristics of an image and
can be used to develop strategies for a more accurate and efficient

97



image processing. The analysis of the images used is focused as well
on the morphological examination as on the identification of the dense
areas of the granules (consisting of PA-TCH-SP positive) and the less
dense (consisting of PA-TCH-SP negative).

c. Processing of the image

The system provides a number of operations that modify the charac-
teristics of an image in such a selected way that serves the needs of
the user’'s research. Having gathered the necessary data to identify
visually the areas of interest, in this stage the discrimination of those
areas takes place so that they can be quantified as accurately as
possible.

d. Final presentation of the image

While each of the bitmapped pixels in a image has a colour index
value, those indexes have different meaning when a different index
look up table (palette) is used. So by operating on the palette portion
it is possible to choose a suitable palette that supplies the final image
with an "artistic" value and makes the final presentation more aesthetic.

ltis clear that in any research activities which are statistically depended
the accuracy of the results is immediately related to the size of the
sample space. However, despite the limited number of the micrographs
examined so far, the results indicate a direct relationship of the sub-
structure of the vesicles with phylogenetic data.



MORPHOMETRIC STUDY OF SYNCHRONIZED HEp-2 CELLS IN THE
S AND G2 PHASES OF THE CELL CYCLE, TREATED WITH THE
BISALKYLATING AGENT, CHLORAMBUCIL.

E. Marinos, A. Zotos, D. Karandrea, T. G. Sourlingas, and K. E.
Sekeri-Pataryas.

Lab of Biology, University of Athens Medical School and Institute of Biology, NRC
"Democtritus”.

This study involves the analysis of cells of the HEp-2 cancer cell line,
treated with the cytotoxic, bisalkylating agent, chlorambucil, at the light
and electron microscopy level. Treatment and subsequent observation
was effected on HEp-2 cells synchronized in the S and G2 phases
of the cell cycle by the-drug, aphidicolin (1). Ceils were blocked at
the beginning of S phase by two aphidicolin treatments. Experiments
involving the morphometric analysis at the light microscopy level, exam-
ined fixed cell monolayers in either the S or G2 phases of the cell
cycle, which had been under the continued influence of chlorambucil
(30UM). Alternatively, cell pellets from cell suspensions treated with
chlorambucil for one hour in either the S or G2 phases of the cell
cycle were examined by electron microscopy. Previous biochemical
studies showed that chlorambucil acts on the cell nucleus by inhibiting
nuclear protein and in particular, histone synthesis (2,3). Furthermore,
similar studies on synchronized HEp-2 cells showed that chlorambucil
affects histone synthesis during the S and G2 phases of the cell cycle
in that S phase histone synthesis continues into G2 phase (4).

In the present study, morphometric analysis was undertaken in order
to follow the eventual changes in morphology of the cell nucleus in
cells treated with chlorambucil using polar planimetry. Statistical ana-
lysis of measurements of the average area of the nucleus of drug
treated cells in relation to the area of the entrire cell in photographs
of cell monolayers revealed that chlorambucil treated nuclei were about
twice the size of nontreated, control nuclei. This may indicate that
while control celis had passed through mitosis treated cells had re-
mained in G2. This is in agreement with resuits obtained from bio-
chemical findings (2). Furthermore, analysis of cell pellets from syn-
chronized cell populations at the electron microscopy level showed:
(a) an unusually high concentration of microfilaments around the cell
nucleus and, (b) a markedly different distribution of same in treated
cells as compared to nontreated cells. This observation seems to further
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substantiate the hypothesis that chlorambucil interferes with the cell
cycle by blocking cells in G2 thus prohibiting their continuing onto
mitosis.

REFERENCES:
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CRANIOFACIAL VARIATION AMONG SOME MEDITERRANEAN
NEOLITHIC POPULATIONS

Mavrikaki E., Manolis S., Zafeiratos K.

Dept. of Biology, Laboratory of Biol. Anthropology, The University of Athens, Panep-
istimiopolis 157 84, Athens GREECE.

The aim of this paper is to study the craniofacial variation of some
mediterranean neolithic populations - such as these of Egypt, Cyprus,
Asia Minor, Crete and Levant, and some dated since the second mil-
lenium from the wider area of Greece - and their correlations, by using
Principal Component analysis (PCA). It became obvious from our results
that Choirokitia (Cyprus) is distinguished clearly, while the other NL
site of Cyprus, Sotira, is classified into a broader group of mediterranean
populations, that are expanded from the wider Greek area to M. Asia
and Cyprus. Studying the environmental affections to the craniofacial
variables and their genetical basis we conclude that: there are simi-
larities to the morphometric model in the wider area of Aegean and
their differentiation is a result coming from microadaptations to the
environments they lived in and developed (we take for granted them
being indigenous. It is a fact that south Mediterranean (Egypt, Mess-
opotamia, Iran) shows another classification, which is obviously a resuit
of the dispersion of a basic population. Concluding, the northern area
of the Balkan peninsula (Bulgaria, etc) presents a different morphometric
model and it diversifies. Finally it seems that in the Neolithic Era and
Bronze Age, from north to south there is a degradation of the mor-
phometric cranial model and that must be a result of isolation and
micro - adaptations.
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HEPATIC REGENERATION MARKERS
E. Mioglou - Kalouptsi and C.D. Kokkinis

Department of General Biology, Faculty of Medicine, Aristotle University, GR-540 06
Thessaloniki, Greece

Regenerating hepatocytes do not seem to undergo dedifferentiation
before replication and have a closer homology to normal adult liver
cells than embryonic liver cells. Although variations in the amounts of
many proteins present in normal liver have been detected during hepatic
regeneration, it may be that no new mRNAs appear. Heat - shock
genes, the muitidrug - resistant gene, and several proto-oncogenes
are some of the new sets of genes preferentially expressed in re-
generating liver cells (1-5).

The prereplicative phase of rat liver regeneration (0-12 h after partial
hepatectomy) may be divided into two general stages. The "priming"
or "competance" stage corresponds to the first 4-6 h after partial he-
patectomy. In this stage the hepatocytes undergo a transition from a
resting state (GO) to one in which they become capable of proliferating
if the appropriate inducer is present (G1). Early events in liver re-
generation include amino acid uptake, cAMP concentration, Na* influx,
and changes in mBNAs for ornithine decarboxylase, some protoon-
cogenes, | & Il cAMP-dependent protein kinases, etc. The "primed"
hepatocytes then enter a second ("progression”) stage which is char-
acterized by an increase in other proto-oncogenes, DNA-replicating
enzymes and chromosomal proteins (6-8).

The hepatocytes may be capable of producing their own growth factors
(autocrine control) or may respond to growth factors produced by other
cells in the liver (paracrine control) or cells outside the liver (endocrine
control). These control mechanisms also depend on the availability of
the appropriate receptors in the hepatocyte so as it becomes capable
of responding to the incoming signals.

During liver regeneration the proliferating hepatocytes maintain their
plasma membrane domains, although the number of surface receptors
for some proteins is decreased and there is heterogeneity in the dis-
tribution of surface markers, while the communication betwen hepa-
tocytes decreases as a primary or secondary event. These events
may be related to the synthesis of DNA (replicative phase, 14-36 h
after partial hepatectomy), which followed by mitosis (8 h later) (S,
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10).

it is believed that nver regeneration requires further investigation to
identify and characterize the potential stem cells that constitute a pro-
liferative compartment that can repopulate the organ (11).
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RAPID SCREENING FOR ALUMINUM TOLERANCE OF CEREALS
BY CHLOROPHYLL FLOURESCENCE TEST

M. Moustakas, G. Ouzounidoy and R. Lannoye*
Department of Botany, University of Thessaloniki, 54006 Thessaloniki, Greece.

*Laboratoire de Physiologie Végétale, Université Libre de Bruxelles,
Belgium.

When plants are exposed to environmental constraints, the alteration
of the functional state of the chloroplast thylakoid membranes usually
results in drastic changes in the characteristics of the fluorescence
signals which can be used to quantify stress effects in leaves and to
screen for stress resistance in crop plants.

Aluminum toxicity has been identified as one of the most important
growthlimiting factors for plants on acid soils. Aluminum toxicity in acid
soils is a serious problem that requires much effort in the selection
and breeding of plants for higher aluminum tolerance. Most of the
screening techniques lack sufficient simplicity and efficiency or contain
complicating factors which are not easily characterized.

In the present study the effects of aluminum on the photosynthetic
apparatus were examined in cereals grown in nutrient solutions (pH
4.5) at two Al levels (0 and 148 uM). The chlorophyll fluorescence
kinetic results confirmed that the soft wheat BHG cultivar have the
potential for growth on acid soils. It was also obvious that the examined
triticale cultivars (Niovi and Dada) appeared to be relatively tolerant
since their photosynthetic apparatus was shown to present marked Al
tolerance characteristics. The characteristic kinetics were changed dras-
tically in non tolerant cultivars (soft-durum wheats) as | and P were
somewhat increased and the ratio P-I/i was strongly inhibited. The O
fluorescence was of increasing yield and was affected by Al-stress.
Yet, in non tolerant cultivars the variable fluorescence P-O seemed
to be responsive to Al stress, indicating an inhibitory site on the photo-
oxidizing side of PS I, The loss of the variable component of chiorophyil
fluorescence {P-O/O) strongly suggested that exposure of cereals to
Al caused injury to the thylakoid structure affecting the photosynthetic
electron transport.

As in the case of other environmental stresses, measurements of chol-
rophyll fluorescence in vivo could be used to monitor injury caused
by Al toxicity stress, and thus they can serve as a rapid screening
test for Al tolerance.
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PRELIMINARY STUDIES OF SILKMOTH CHORION PROTEIN
SELF-ASSEMBLY IN VITRO

C. Orfanidou, A. Gogou, S.J. Hamodrakas
Department of Biology, University of Athens, Athens 157 01, Greece

The silkmoth chorion is a complex extracellular proteinaceous formation. Its
constituent proteins are predominantly organised as fibres embedded in a matrix.
Application of the technique of freeze-fracturing, with single-sided and rotary
shadowing and X-ray diffraction studies, revealed that silkmoth chorion consists of
filaments approximately 3 nm in diameter and provided a direct visualisation of the
helicoidal arrangment of these filaments for the formation of chorion supramolecular
architecture (1).

Currently, we are studying the in vitro assembly proccess of chorion proteins in
detail and we are trying to determine the structural parameters of reconstituted units,
making useful comparisons with native chorion self-assembling architecture.

Bombyx mori chorions were solubilized in the presence of denaturing and
reducing agents. Extracted chorion proteins were allowed to reassemble into higher
order structures by dialysis against water or suitably selected Tris-buffers at
approximately physiological conditions. Solutions of the reconstituted proteins were
centrifuged and samples from the resulting pellets and the supernatant were negatively
stained and observed utilizing transmission electron microscopy.

Negative staining shows that, under these conditions, chorion proteins assemble
to form globular and filamentous structures of diameters varying from 5 nm to 20 nm,
somehow resembling native chorion component substructures.

X-ray, IR, laser-Raman, secondary structure prediction and Fourier analysis
data suggest that antiparallel B-sheet is the structure that predominates in native
silkmoth chorion. However, our recent findings (C.D data) show evidence that, in
solution, chorion proteins also retain a very high percentage of B-sheet structure
(usually more than 50%). It is therefore tempting to assume that the prominent B-sheet
structure of chorion proteins may persist in solution, dictating the folding and
polymerization proccess. These observations support and guide our efforts to mimic
reconstitution conditions resembling native chorion protein self-assembly.

REFERENCES
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PHOTOACOUSTIC MEASUREMENTS OF PHOTOSYNTHETIC
ACTIVITIES IN INTACT LEAVES UNDER COPPER STRESS

Ouzounidou G'., Lannoye R?. and S. Karataglis'.
1) Department of Botany, University of Thessaloniki, Thessaloniki, Greece

2) Laboratoire de Physiologie Végétale, Université Libre de Bruxelles, Belgium.

Photoacoustic spectroscopy was used to monitor Cu damage to photo-
synthesis by measuring photochemical energy storage (PES) at high
frequency of 600 Hz and quantum vyield of O2 evolution (Aox/Apt) at
low frequency of 19 Hz in intact leaves of a Cu- tolerant (Silene com-
pacta) and a non Cu-tolerant (Alyssum montanum) species.

The results indicated that Cu affected root growth (RRG), more severely
than photoacoustic parameters in both species. Plants of S. compacta
grown in 8 uM Cu revealed an enhancement phenomenon of RRG,
PES and Aox/Apt, in contrast, plants of A. montanum revealed a slight
decrease in the above mentioned parameters.

A remarkable decline of PES and Aox/Apt for both species, was ob-
served, at 160 UM Cu, a fact considered to reflect inhibition of the
photosynthetic e flow in thylakoids (1). PES was less affected by Cu
stress than O2 evolution showing a differential sensitivity of two photo-
systems in Cu (2). PS |l seemed to be more sensitive because of
degradation and leakage of chloroplasts membranes (3), inducing a
decline in quantum yield of O2 evolution. On the other hand, PES
was appreciable because of cyclic e transfer around the intact or less
inhibited PS | (4).

Thus, the measurement of nonradiative deexcitation of pigments pro-
vides an indirect information of the e transfer activity in thylakoids
especially under stress conditions (5).

1) Havaux M., Canaani O. and Malkin S. 1987. Plant Science 48: 143-149,

)

2) Santarius K. A. and Muller M. 1979. Planta 146: 529
3) Lidon F. C. and Henriques F. S. 1991. J. Plant Physiol. 138: 115-118.
4) Herbert S. K., Fork D.C. and Malkin S. 1990. Plant Physiol. 94: 926-934,

5) Havaux M. 1989. Plant Plysiol. 89: 286-292.
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MOLECULAR GENETIC STUDIES OF FRIEDREICH ATAXIA IN
CYPRUS AND TUNISIA

K. Panayides!, S. Belail2, P. loannou!, M. BenHamida? and L.T.
Middleton'.

1) The Cyprus Institute of Neurology and Genetics P.O.Box 3462, Nicosia, CYRPUS.
2) Institut de Neurologie de Tunisie Tunis, TUNISIA.

AIM: To study linkage of Cypriot and Tunisian Friedreich ataxia (FRDA)
families to chromosome 9q13-21.1 and identify the disease hapiotype(s)
in the families.

INTRODUCTION: Friedreich ataxia is an autosomal recessive disease
which has recently been localised to chromosome 9q13-21.1. A cluster
of FRDA families has been identified in the neighbouring villages of
the Paphos district (Kathikas - Arodhes and Pyrgos). In addition more
than 50 FRDA families have been identified in Tunisia.

MATERIAL AND METHODS: Eight Cypriot families with 51 individuals
9 of whom are affected and seven Tunisian families with 54 individuals
22 of whom are affected have been included in this study. Markers
26P, GS4, GS2 and MCT112 identified in the above chromosome 9
region were used. Molecular genetic analysis involved Southerm ana-
lysis with the 26P probe and PCR amplification and sequence analysis
of the microsatellite polymorphisms GS2, GS4 and MCT112.

RESULTS: Two different disease haplotypes at 9q13-21.1 were ident-
ified in the Cypriot families. One in the Kathikas - Arodhes families
and the other in the Pyrgos family. Three of the Tunisian families
show linkage to chromosome 9 and two different haplotypes were
identified in these families. The other four families do not show any
linkage to 9q13-21.1.

CONCLUSION: We have been able to identify the disease carrying
chromosomes in the eight Cypriot and three Tunisian FRDA families.
Carriers of the disease among these families have been identified and
we are in a position to offer them prenatal diagnosis upon request.
The absence of linkage in four Tunisan families may indicate genetic
heterogeneity of Friedreich ataxia in Tunisia.
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STUDY OF DYSTROPHIN GENE DELETIONS IN CYPRIOT BMD/DMD
PATIENTS BY MULTIPLEX PCR

K. Panayides, G. Christopoulos, P. loannou and L.T. Middleton
The Cyprus Institute of Neurology and Genetics, P. O. Box 3462, Nicosia, CYPRUS.

AlIM: To study DMD/BMD patients by multiplex PCR in order to char-
acterize deletions causing the disease in the isolated population of
the island of Cyprus.

INTRODUCTION: Most of the mutations in the dystrophin gene causing
DMD/BMD are known to be deletions. Such deletions can be identified
either by Southern blotting using cDNA probes or by the recently de-
veloped multiplex PCR technique.

MATERIAL AND METHODS: Thirty patients from twenty one DMD/BMD
families were included in this study. Analysis was performed by mulitiplex
PCR ampilification of eighteen deletion prone regions of the dystrophin
gene, carried out by two reactions. The two multiplex PCR reactions
allow for the detection of 98% of DMD/BMD gene deletions.

RESULTS: Deletions have been identified in fifteen out of the twenty
one families (71.4%). In twelve families deletions at the distal rod
domain (exons 43-51) were identified and in two families at the proximal
rod domain (exons 8-19). In the last (BMD) family a big deletion of
exons 13-44 was found. In related patients, the same deletion was
observed.

CONCLUSIONS: Deletions in Cypriot DMD/BMD patients are similar
to those reported in many other populations. Another huge deletion
causing the mild form of the disease has been identified.
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Contribution to the study of the Siphonophora of the South Aegean
Sea.

Pantazi, A.C., KRIMBA, M.B.
Department of Biology, University of Athens, Athens 15784, Greece.

The Siphonophora from 22 plankton samples, collected in the South
Aegean Sea during August and September 1989, were examined.
Sampling was carried out at depths between 0-50 and 50-100 m,
using a WP-2 net.

From 15 species that were identified, Muggiaea kochi, Bassia bas-
sensis, Lensia subtilis and Eudoxoides spiralis were the dominant.

A larger number of species was found at 0-50 m than 50-100 m. The
contribution of the Siphonophora species to the total number of plank-
tonic species, ranged from 0.36 to 5.06%.

The 15 species found were:
. Muggiaea kochi

. Bassia bassensis

. Sulculeolaria biloba

. Abylopsis tetragona

. Hippopodius hippopus

. Chelophyes appendiculata

. Halistemma rubrum
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. Eudoxoides spiralis

9. Nanomia bijuga

10. Lensia subtilis

11. Lensia multicristata
12. Lensia campanella
13. Lensia subtiloides

14. Lensia lelouveteau

15. Lensia conoides
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TUMORICIDAL ETHER LYSOGLYCEROPHOSPHOCHOLINE
ANALOGS AS MEMBRANE CONSTITUENTS OF LIPOSOMES
CARRYING ANTICANCER DRUGS

Papandreou, Catherine and Vakirtzi - Lemonias, Catherine

Intitute of Biology, N.C.S.R. "Demokritos", Aghia Paraskevi Attikis, 153 10, Athens,
GREECE

The aim of the present work was to incorporate in one carrier - the
liposome - a drug acting on the nucleus of the liposomal target cell
and another acting on the cell membrane. A mytomycin C pro-drug,
octyl - carbamoyl - MMC, OMMC, was the choice for the nucleus
active drug and the tumoricidal ether lysoglycerophosphocholine
analog, ALP, (Et-C18-0-CH3, Elfonsin), was the choice for the plasma
membrane/cytosol active drug. Liposomes, LPs, carriers of the two
drugs, were to be used in the treatment of experimental cancer meta-
stasis in the liver.

Various LPs formulations of PC, Chol, PA, SM, ALP and OMMC were
prepared by the reverse phase evaporation method followed by ex-
trusion through polycarbonate filters and studied by exclusion chro-
matography, (Sephacryl S 1000), optical methods and tlc. The par-
ameters studied were size/polydispersity, composition and stability upon
storage, stability in the presence of plasma or lyophylization and en-
capsulation ratio and efficiency of OMMC. The elution profiles of the
- LPs from the Sephacryl column were monitorred by radioactive labeling,
(14C-PC, 3H-Chol), turbidity at 330nm or absorbance of OMMC at
360nm. Depending on the OMMC content and the specific lipid for-
mulations, the main liposomal peak, (mean size = 180 nm0O for PC:
Chol: ALP 6:3:3 molar, 30 umoai lipid, 2-6 umol OMMC), was accom-
panied by a second, eluted near the Vtotal of the column, ("OMMC
particle", containing Chol and OMMC, estimated size 10nm0), and by
a third peak, eluted beyond the Vtotal, probably free OMMC removed
from the LPs and retained by the column. Encapsulation efficiency of
OMMC was 23, 20 and only 8% for 2-, 4- and 6 umol and encapsulation
ratio 10, 18 and 11ug OMM/umol PL. Apparently packing constrains
and a strong OMMC - Chol association do not allow the formation of
satisfactory for use LPs. Ommiting the ALP from the formulations gave
a similar elution profile but higher ratios of non-liposomal material,
suggesting that Cholrather than ALP was incopatible with the OMMC.
This was confirmed by studying double - labeled, (14C-PC and 3H -
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Chol), LPs. Two populations of LPs were obtained for PC:PA:ALP
6:0.5:3 plus OMMC formulations, their ratio depending on OMMC con-
centration. Upon ageing, (one week), the equilibrium was shifted to
the smaller size LPs. Lyophilization and reconstitution of LPs exhibited
ageing effects. Encapsulation efficiency and ratio were improved by
2- to 3- fold in the PA-containing LPs.

We conclude that Chol destabilizes the ALP-OMMC LPs which have
unacceptable for use-encapsulation ratio and efficiency of OMMC.
Incorporation of very low concentrations of PA in the LPs improves
significantly all their features and are prommissing candidates for use
in the treatment of metastasis.
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THE EFFECT OF GRAZING ON THE SPATIAL PATTERN,
AGESTRUCTURE NAD STANDING CROP OF Q. COCCIFERA
SHRUBS.

E. Papatheodorou, J. Pantis, G.P. Stamou

Depatrment of Ecology, School of Biology, Aristotle University, 540 06 Thessaloniki

In this study, the effect of grazing on the spatial pattern, age-structure
and standing crop of Q. coccifera shrubs is presented.

The study area is dominated by Q. coccifera shrubs which according
to the intensity of grazing can be distinguished in ungrazed, moderately
grazed and overgrazed ones.

The main results of this study are the following:

1.

The spatial pattern of Q. coccifera is contagious and displays two
main scales of aggregation. The first one (small scale) is due to
the asexual reproduction (resprouting shoots) and the second one
(large scale) to the heterogeneity of microenvironmental conditions,
which is a characteristic of Mediterranean-type ecosystems.

The grazing pressure seems to confine the first principal scale of
aggregation to small block size.

. A power function describes the age-diameter relationship of re-

sprouting shoots of Q. coccifera. Grazing pressure seems to affect
the type of this relationship (change of b). As regards the moderately
grazed and overgrazed shrubs the above relationship is almost
linear, whereas regarding the ungrazed shrubs, diameter of re-
sprouting shoots increases is mainly due to thicker annual rings.

Differentiantion in shruby vegetation age structure induced by graz-
ing is reflected to the participation of the first age class (>5.5.
years).

. Comparison among the above-ground biomass of the ungrazed,

moderately grazed and overgrazed shrubs showed that the percent
contribution of the stem biomass increases with increasing grazing
pressure, while the percent contribution of leaf and branch biomass
seems to remain stable. The total above-ground biomass increases
with decreasing grazing intensity.
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A COMPARATIVE STUDY OF EXOPOLYSACCHARIDE SECRETION
BETWEEN WILD - TYPE AND MUTANTS OF THE OBLIGATE
METHYLOTROPH METHYLOMONAS METHYLOVORA

Kathrine - Maria Pappas and Milton A. Typas.

Department of Biochemistry, Cell & Molecular Biology, and Genet ics University of
Athens, Panepistemiopolis, Athens TK 15701,

Methylomonas methylovora, an obligate methanol-utilizing bacterium,
has been reported as a potent candidate for single cell protein (SCP)
production (Dostalek et. al., 1975). Various strains of this organism
have been found capable of extracellular polysaccharide secretion. In
order to produce mutants with increased secretion properties, strain
MT32 (Nal'Rif"), derivative of industrial strain NCIB 11376, was sub-
jected to N-methyl-N’- nitro-N-nitrosoguanidine (MNNG) mutagenesis.
As colony size variation is indicative of differential polysaccharide pro-
duction, strains showing persistent colony size differences from the
wild-type were isolated and designated L (large) and S (small), re-
spectively. Coarse exopolysaccharide production estimations proved
strain L to be the most secretory, with NCIB 11376 and strain S following,
in that order.

To investigate capsule formation along with the secretion properties
of strains L, S and NCIB 11376, electron microscopy techniques were
applied. Kellenberger's fixation (1958) presented the most satisfactory
results as to cell fine structure preservation and was, therefore, em-
ployed along with ruthenium red exopolysaccharide staining (Cagle
et. al.,, 1972) to establish capsule presence or absence in the above
strains. Strains L and NCIB 11376 proved positive for capsule formation
and possible slime secre tion contrary to strain S, as expected. Ad-
ditionally, the fine structure of Methylomonas methylovora was, for the
first time in this report, examined and compared between stages of
the bacterial growth.
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SECRETION AND TRANSPORTATION OF VESICLES FROM OVARIAN
FOLLICLE CELLS OF DROSOPHILA MELANOGASTER

Issidora S.Papassideri and Lukas H.Margaritis

Division of Biochemistry, Cellular Molecular Biology
and Genetics. Dept. of Biology Athens University -

Utilizing freeze fracturing and conventional electron microscopy methods we have
studied the secretion and transportation of substances (lipids, proteins etc.) from the
follicle cells to the ococyte in early developmental stages in Drosophila melanogaster
follicles.

The follicle cells during early stages (9-11), synthesize and secrete a variety of
products: Vitellogenins (Brennan et al 1982, Gutzeit 1880), proteins, glycoproteins and
lipids for vitelline membrane and oocyte formation and lipid material (or wax) for the wax
layer (Margaritis 1985, Papassideri and Margaritis 1986 ).

The transportation of those substances from the follicle cells to their destination
{(oocyte, or/and viteline membrane, or/and vitelline membrane surface) occurs in the
form of vesicles. The vesicles which apparently contribute to oocyte development are
transported via vitelline membrane canals which are observed in cross-fractured views.
These vesicles are usually globular, but in some cases, when they are compressed
within the canals they take a cylindrical shape. A similar type of vesicles is also used for
vitelline membrane construction.

The secreted vesicles, which are produced by the follicle cells and are used partially
by the ococyte and by the vitelline membrane, use an unusual way of synthesis and
exocytosis, unlike what happens in other follicle cell products: in other words they do
not follow the conventional secretion way of vesicles but instead, they maintain their
shape after their exit from the cell. It seems that the entire vesicles "slide” through the
cell membrane. That type of process has already been reported as "secretion in toto"
in the case of wax layer secretion (Papassideri and Margaritis 1986) and we believe they
are not bounded by a conventional lipid bilayer since their interior is lipidic.
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GENETIC RELATIONSHIPS BETWEEN TWO POPULATIONS OF THE
PHEASANT (PHASIANUS COLCHICUS COLCHICUS)

Paralikidis N.**, Karakousis Y.*, Papageorgiou N.** and Trianta-
phyllidis C.*

*Department of Genetics, Development and Molecular Biology, School of Biology

**Department of Wildiife Management, School of Forestry, Aristotle University of Thess-
aloniki, GR - 540 06 Thessaloniki, Macedonia, GREECE

The pheasant (Phasianus colchicus colchicus) is of particular interest
as a game - farm species. But, nevertheless, native populations of
this species are very rare and have been reported only at Eastern
Bulgaria.

Recently, a native population of pheasant was found at a forest near
the delta of the river Nestos in Thrace (Greece). There is a debate
concerning the origin of this population. The aim of the present inves-
tigation is to examine the genetic relationships between the Nestos
population and a native Bulgarian population. The results of this analysis
are important to clarify the origin of the Nestos population. Also, the
knowledge of the degree of genetic polymorphism is important for a
managment and protection program for this species.

To that end, we investigated seventeen enzyme systems which corre-
spond to twenty gene loci. The methods used were starch or acrylamide
gel electrophoresis. Tissues used in the analysis were red blood cells,
serum and feather pulp. Six loci were found to be polymorphic. The
degree of expected heterozygosity was 0.033:0.013 for the Greek
population and 0.041+0.026 for the Bulgarian population. The overall
differentiation between the two populations was rather low: genetic
identity | = 0.997 and Fst = 0.046. xZ heterozygosity test indicated
that only the allele frequency of the EST-3 locus was found to differ
statistically signifantly between the two populations. These results in-
dicate the genetic similarity between the two population.
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AGROMETEOROLOGICAL MODELS
S. Pashiardis

Meteorological Service Nicosia, Cyprus

Successful crop production requires efficient use of the climatic re-
sources of solar radiation, temperature and water. Yield improvements
can be achieved through better plant characteristics, obtained either
through breeding or through better growing conditions, both in the soil
and above the ground. Agrometeorological models can provide the
basis for an analytical framework to identify the effects of environmental
variables on dry matter production.

The Agrometeorological models can be divided into two categories:

a) The simple static models which are developed using some regresion
analysis technique. These models are based mainly on the relationship
between the yield of the crop and a meteorological parameter, such
as solar radiation, rainfall, evapotranspiration or temperature.

b) The dynamic simulation models which describe in detail the effect
of the environmental factors on the basic physiological processes of
the plant.

The potential production of barley in Cyprus is assessed using a simu-
fation model, assuming non-limiting water and nitrogen supply. Par-
ameterization of the model is based mainly on the results of various
experiments obtained either from the literature or carried out in Cyprus.
The basic physiological processes which are included in the model
are: the CO2, assimilation, maintenance and growth respiration, the
development of the crop, the partitioning of dry matter, and the leaf
area growth. The development stages of the crop influencing the coef-
ficients of partitioning are described in terms of accumulated tempera-
ture and are calculated from available data. The potential production
model is used to estimate the optimum time of sowing using average
temperature and sunshine duration data.

An extended version of the model, with a subroutine of water balance,
is used to assess the effect of water stress on yield production. Veri-
fication runs were carried out for two barley producing areas in Cyprus
for which a series of experimental results is available. Finally, sensitivity
analysis is introduced and the effect of various parameters or input
variables is assessed.

116



RECENT ADVANCES IN CLINICAL NEUROPHYSIOLOGY

C. S. Pattichis?, C. N. Schizas? and L. T. Middleton’.

1) The Cyprus Institute of Neurology and Genetics, P. O. Box 3462, Nicosia, CYPRUS.
2} University of Cyprus, Nicosia, CYPRUS.

OBJECTIVE: To develop an automated system for EMG diagnosis.

BACKGROUND: In the past years several quantitative motor unit action
potential (MUAP) techniques have been reported. It is now possible
to add to these techniques, automatic medical diagnosis features, so
that all data is processed in an integrated environment.

DESIGN/METHODS: The parametric pattern recognition (PPR) algo-
rithm was used to automatically identify, select and measure MUAPs,
MUAP features extracted were: amplitude, duration, phases, spike dur-
ation, spike area, area and turns. Artificial neural network (ANN) models
were investigated, as a technique for the automatic classification of
the MUAP features. Two learning paradigms for ANN models were
studied: supervised (backpropagation training algorithm) and unsuper-
vised (self - organised feature maps algorithm).

RESULTS: A total of 680 MUAPs were recorded and analysed from
the biceps muscle of 12 normal subjects, 11 patients suffering with
MND and 11 patients suffering with various forms of myopathy. Eight
subjects from each group were randomly selected to form the training
set, and the rest were used for evaluating the diagnostic performance
of the models. Diagnostic yield of ANN models obtained varied from
70 - 90%.

CONCLUSIONS: Preliminary results suggest that this automated sys-
tem based on ANN models may have a significant role in EMG diag-
nosis.
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CRYSTAL STRUCTURE, COMPUTER MODELLING, AND ENERGY
CALCULATIONS OF A NUMBER OF S-TRIAZINES, POSSIBLE DHFR
INHIBITORS

Perakis, A.*, Kalogeraki, V.*, Tsitsa, P.**, Vyza, E.** and Hamodrakas, S.J.*

* Department of Biology, University of Athens, Athens 157 01, Greece
** Department of Pharmaceutical Chemistry, University of Athens, Athens 157 01, Greece

A series of lipophilic s-triazines have been synthesized, as possible
dihydrofolate reductase (DHFR) inhibitors. DHFR is a target-enzyme for many
antimicrobial and antitumor drugs, because it is involved in the synthesis of DNA (in
the pathway for the conversion of dUMP to dTMP). Since all the drugs that are
using as target DHFR are either cytotoxic or inefficient, our efforts have been
focused in attempts to test the activity and binding properties to DHFR of the
synthesized triazines, hoping that this will eventually lead to the design of more
effective compounds.

The crystal structure of five
representative members of the series
has been solved in our laboratory by
X-ray crystallography. We present
here the structure of 2-amino-4-
(tricyclo[3.3.1.13.7] decyl-1-methyl)-
6-dimethylamino-1,3,5-triazine (7n) a
member of the series, which has been
crystallized in space group P1 with
four molecules per unit cell (two
molecules per asymmetric unit). The
unit cell parameters are: a=10.777
A, b=13.003 A, c=13.045 A,
a=72.26°,B=104.25°,y=108.87°.
The structure has been solved with
direct methods and refined with full-
matrix least-squares calculations to a
final R index of 8.34%.

A model of the binding of 7n in the active site of chicken liver DHFR is
proposed, taking into account the crystallographically solved structure of the
complex DHFR-trimethoprim.

The members of the series whose crystal structures have been solved were
also studied utilizing semi-empirical energy calculations. Energetically preferred
conformations have been obtained , which are likely to be conformations of the
molecules when they bind to DHFR.

Schematic diagram of the
asymetric unit
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METAPOPULATION APPROACH OF THE RELATIONSHIP BETWEEN
ABUNDANCE AND DISTRIBUTION AND DISTRIBUTION OF
EPIPHYTIC LICHENS ON FAGUS SYLVATICA (MOUNT
OLYMPUS-GREECE)

S.A. Pirintsos, G.P. Stamou
Department of Ecology, School of Biology, Aristotle University, 540 06 Thessaloniki

Epiphytic lichen vegetation was studied on Mt. Olympus, at four sites
along an altitudinal gradient, from 930 to 1500 m. Community structure
“along the gradient was analysed by using multivariate techniques (DCA,
TWINSPAN) and discriminant analysis.

The results show that:

1) Altitude can be considered as the main factor affecting community
structure.

2) The number of species on the trunks was greater at breast height
than towards the basal area.

3) Some of the species occur exclusively either at breast height or
at the basal area.

4) Foliose and fruticose species are more common at higher altitudes,
while crustose species at lower ones.

5) The relation between the abundance and distribution of epiphytic
lichens does not follow a unique pattern and remains independent
of altitude.

6) The lichens orientation of the tree trunk seems significant in in-
fluencing this relation.
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PHOSPHORYLATION-SENSITIVE "SOUTH-WESTERN" BLOTTING

Maria Polycarpou - Schwarz! and Athanasios G. Papavassiliou? -

EMBL Gene Expression' and Differentiantion® Programmes
Postfach 10.2209, Meyerhofstrasse 1, D-6900 Heidelberg, Germany

Inducible phosphorylation or dephosphorylation of transcription factors
in an important mechanism of signal - dependent gene regulation in
eukaryotic cells. This paper describes a combination of techniques
which can be used to study the effect of this covalent protein modification
on the DNA-binding activity of transcription factors. The protein of
interest is genetically tagged with oligo-histidine to allow rapid purifi-
cation ori nickel-chelate columns (1,2) after being transiently over-ex-
pressed in eukaryotic tissue culture cells. Phosphorylation dependent
DNA-binding activity is determined in a blotting assay including an in
situ dephosphorylation step. Studies on the proto-oncogene - encoded
transcription factor c-Jun employing this assay revealed a TPA-inducible
protein dephosphorylation event that strongly increases the DNA-bind-
ing potential of the protein. Our data confirm the results published
recently by others (3) and provide a rapid, efficient, sensitive, and well
- controlled experimental system to analyze the phosphorylation - regu-
lated modulations in the DNA-binding activity of transcription factors.
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EFFECTS OF CHYMOSTATIN ON THE ACTIVITY AND MALATE
SENSITIVITY OF PHOSPHOENOLPYRUVATE CARBOXYLASE
(PEPCase)

G. Salahas, K. Kakoulidou and N.a. Gavalas

Laboratory of Plant Physiology, Dept. of Biology
University of Patras, Greece

It has been reported (Naughton et al., Biochem. J., 261:349-55, 1989)
that the presence of chymostatin during extraction and purification
conserves the high malate sensitivity of native PEPCase, apparently
by preventing the cleavage of a pertide bond close to one end of the
PEPCase subunit.

in our experiments with PEPCase, extracted from Setaria and corn
leaves, we verified that the addition of chymostatin in the extraction
medium gives an enzymic preparation with high malate sensitivity
(Ki=0.3-0.8 mM), whereas in absence of chymostatin much of this
sensitivity is lost (Ki=2.0-3.1 mM). In addition, however, we observed
a significant loss of PEPCase activity (30-50%) at both high (12 mM)
and low (4 mM) PEP levels, when chymostatin was used. Preincubation
of the enzyme extracted with chymostatin at 10 mM glucose - 6 -
phosphate abolished much of the sensitivity towards malate.

The above results are consistent with the hypothesis that the dimer/te-
tramer equilibrium of PEPCase is moved by chymostatin towards the
dimer, which is less active (or inactive), more sensitive to malate and
transformed to tetramer by giucose - 6 - phosphate.
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EXPRESSION OF A NEUROPEPTIDE FAMILY IN THE CNS AND
PERIPHERY OF THE PULMONATE SNAIL LYMNAEA STAGNALIS.

Niovi Santama, Paul R. Benjamin and Julian F. Burke.

IRC for Neuroscience, The School of Biological Sciences, The University of Sussex,
Falmer, Brighton BN1 4QB, U.K.

Recent cloning and seguencing of the locus encoding FMRFamide-
related peptides (FaRPs) in the pulmonate snail Lymnaea stagnalis
has revealed that it comprises at least 5 exons.! 2 In addition to the
previously known FaRPs, the tetrapeptides FMRFamide and FLRFa-
mide of exon Il and the heptapeptides GDP/and SDPFLRFamide of
exon lll, novel putative peptides were predicted within the deduced
protein precursors of this locus.

Work presented here describes the generation and characterisation
of antisera specific for novel peptide sequences encoded in the locus.
Three previously unknown peptides were identified with the aid of
these antisera. In this presentation, the purification by HPLC, using
an immunoassay, and structure elucidation by amino acid sequencing
and mass spectrometry of the 22 amino acid peptide
SEQPDVDDYLRDVVLQSEEPLY (P63-84), encoded in exon i, is de-
tailed. Immunocytochemical investigation and HPLC co-elution studies
combined with radioimmunoassay indicated that another exon Il pep-
tide, EFLRlamide is also a final post - translational product. A third
exon |l peptide, P89-104 (16aa), flanked by endoproteolytic cleavage
signals, was not detectable in the CNS by immunocytochemistry using
a specific anti-peptide antiserum and is presumed to be a processing
intermediate. In contrast, an exon Il predicted pentapeptide, EFFPLa-
mide, was immunocytochemically detected in the CNS and the pe-
riphery.

An overview of immunocytochemical analyses of the expression of
novel peptides in the CNS and periphery of Lymnaea is presented.
The exon li-derived peptides (P63-84 and EFLRIamide) were detected
in a number of identified neuronal clusters and their peripheral motor
targets. Examples include the two visceral heart motorneurons, Ehe
and the auricular part of the heart or the cerebral penial motorneurons
and the penial complex. Exon 1ll- derived immunoreactivity was spe-
cifically associated with an interneuron integrating cardiorespiratory
functions, the visceral white interneuron (VWI).

Previous studies® have indicated that mechanisms of alternative splicing
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generate mRNA moieties from the locus, expressed in distinct subsets
of neurons in the CNS. Here, it is shown that exon |l and exon {li-derived
peptidergic expression is also differential and mutually exclusive in a
cell-specific manner. An antibody-based detection system that allows
study of the differential expression of the two exons is presented.
Immunocytochemical evidence is provided that differential peptidergic
expression within the protein precursor of a single exon (exon Il) can
occur in some neurons (as for example the giant LP1 interneuron)
through a proposed post-transiational mechanism segregating the N-
terminal and the C-terminal parts of the protein.
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DEVELOPMENT OF TMEMA CELLS IN FUNARIA PROTONEMATA

Thomas Sawidis

Institute of Botany, University of Thessaloniki, GR-54006 Thessaloniki, Greece.

The study of Tmema cells (TC) resulted in answers on some general
questions demonstrating the meaning of mosses as model systems.
TC formation is enhanced in liquid low calcium media and in auxin-
deficient mutants (Bopp et al. J. Plant Physiol. 1991).

TC formation starts with a highly unequal division near the proximal
cross wall in intercalar chloronema cells. The TC contains only a few
chloroplasts, if at all, which are soon reduced in size. The cell elongates
in proximal direction, i.e. with "reversed" polarity, by expansion of a
newly formed TC wall, not by tip growth. The new TC wall replaces
the old lateral wall and also covers the tip of the TC, but is lacking
at the cross wall toward the sister cell. The old lateral wall is locally
loosened and soon ruptured.The new TC wall consists mainly of cir-
cumferentially oriented cellulose microfibrils that are deposited paral
lel to plasma membrane - associated microtubules. The high cellulose
content and the array of microfibrils and microtubules is not observed
in other protonema cells. The filament is disrupted by the disintegration
of the TC, the swelling and dissolution of its wall. During TC devel-
opment, extracellular vesicular membrane remnants are left that col-
lapse to form bilayered discs.

When chloronemata are fragmented plasmodesmata are occluded by
the develompent of TC (Schnepf and Sawidis, Bot. Acta 1991). The
TC deposits a new wall layer along the cross wall toward the neigh-
bouring non sister cell (NC). This wall layer cuts off the plasmodesmata
and its connection with the cross wall is soon lost. The plasmodesmata
become isolated when the NC forms a new wall layer along the former
cross wall. At the end of TC development, before its disintegration,
the sister cell(SC) also deposits a new wall layer along the cross wall
toward the TC, cutting off the plasmodesmata. For some time the
plasmalemma of the plasmodesmata remains connected to the NC or
the TC, whereas the desmotubule soon disappears. Relicts of the
plasmalemma remain even after the isolation of the plasmodesmata
and the disintegra tion of the TC. During the decay of the plasmod-
esmata, a cylinder of electron-dense material is frequently formed along
the border of the plasmodesmatal channel. This may extend over the
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surface of the cell wall. Eventually, the plasmodesmatal channel is
filled with wall material. Callose is only observed around functional
plasmodesmata and does not seem to play a role in their occlusion.

In Funaria protonemata, preprophase bands (PPBs) of microtubules
do not develop when the tip cell divides, when side branches are
initiated or in intercalary regeneration division. We report here that
PPBs do, however, develop when a tmema cell is formed. In the
former cases, cell division is not coupled with an expansion of the
mother cell wall at the site where the cell plate will attach. In the latter
case, the mother cell wall ruptures at that site and the tmema cell
elongates. This observation and the findings on presence and absence
of the PPB in other cell types indicate a connection between PPB
occurrence and mother cell wall expansion. They support the idea
that the PPB might be involved in the local secretion of cell wall
material. We extend this notion, suggesting that the microtubules of
the PPB control the oriented deposition of a thin layer of cellulose
microfibrils at the mother cell wall which supports the firm attachment
of the cell plate when the mother cell wall expands (Sawidis et al,,
Protoplasma 1991).
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LICHENS AND MOSSES: BIOLOGICAL MONITORS OF RADIOACTIVE
CONTAMINATION

Thomas Sawidis

institute of Botany, University of Thessaloniki, Gr-54006 Thessaloniki, Greece.

Lichens are plants composed of an alga and fungus in a symbiotic
relationship that often attach to tree bark. They have long been used
for monitoring in radioecological studies due to their immobility and
tendency to accumulate radionuclides to a high degree by the trapping
of atmospheric particles and by adsorptive ion exchange processes
in which dissolved radionuclides in rainwater are picked up by cellular
membranes. On the other hand the dense canopy of mosses also
acts as an efficient filter in trapping and accumulating airborne particles
for over a period of many years.

Lichens and mosses have been reported to accumulate a great variety
of radionuclides, such as Be-7, a light element of cosmogenic origin,
K-40 associated with natural potassium anthropogenic fal lout nuclides
such as Fe-55, Sr-90, Cs-137, Ru-106, Ce-144, Sb-125 and plutonium
from nuclear power plants and nuclear weapon tests and, finally, the
naturally occuring heavy metal nuclides such as U-238 and its decay
products.

Because the concentrations of the fission nuclides transferred from
Chernobyl to Greece were high relative to those in other countries of
Europe, we had a valuable opportunity here to study whether and
perhaps how these plants function as biological monitors of single-pulse
radioactive fallout.

In the aftermath of the Chernobyl accident, teh radioactivity in lichens
and mosses has been studied. Cs-137 concentrations ranged from
about 1070 to 14560 Bq kg-1 in lichens and from 270 to 4750 Bq
kg-1 in mosses. Besides the cesium isotopes, some other relatively
long-fived fission nuclides, such as Ru-106, Ce-144, Sb-125, and the
110mAg produced by neutron activation were detected and measured.
The present data set supports the view that these nonvascular plants
can be useful biological monitors of radioactive fallout from not only
nuclear weapon tests but also accidents at any nuclear facilities.

Cesium - 137 content in lichens and mosses from Northern Greece
was measured for regular periods of time during the five years following
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the Chernobyl reactor accident. A clear increase of the cesium inter-
ception was observed for about two years after the accident. Later a
gradual decrease was detected which depended on the biotopes and .
the collected species. A great variation of values was observed when
comparing contamination in all biotopes investigated during the same
collection season.

In conclusion one could state that cesium - 137 bioaccumulation in
lichens and mosses has been anodic two years after Chernobyl. Five
years after the accident cesium concentration is a little lower than that
of the summer of 1986 but still higher than before Chernobyl. Based
upon the decrease rates observed from different locations, Cs-137 in
lichens and mosses of N. Greece will reach in a few years those
levels observed before the Chernobyl accident (Sawidis and Heinirch,
Can. J. Bot., 1992).
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THE EFFECTS OF FIRE ON THE PHENOLOGY OF SOIL FAUNA IN
A PHRYGANIC ECOSYSTEM

Stefanos P. Sgardelis
Department of Ecology, Schoo! of Biology, Aristotle University, 540 06 Thessaloniki

The effects of a wild fire on soil invertebrate phenology were studied
in phryganic ecosystem, in Attica, and were analysed by means of a
phenological model.

The main effects are:

- A shift in the phase of the phenograms. A number of populations
exhibited peak densities in the burnt site earlier (even more than a
month) than in the unburnt site.

- A change of skewness. This change is related with the above men-
tioned phase shift. The populations peaking earlier tend to exhibit right
skewed phenology.

- A change of curtosis. The period available for the populations to
grow was shortened due to fire.

Considering the rate of change of the demographic events through
time, i.e. the relation of ecological to standard time, it appears that
the maximum rates for most populations are recorded during autumn
and late spring and the minimum during winter.
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MEDITTERANEAN-TYPE ECOSYSTEMS: A BRIEF ACCOUNT OF
STUDIES CONDUCTED WITHIN THE LAB. ECOLOGY, UNIV.
THESSALONIKI DURING 1978-1992.

G. P. Stamou
Dept. Ecology, Univ. Thessaloniki, 540 06 Thessaloniki, Greece

The most important strategies of life in Mediterranean areas are the
following:

i. Coordination of population size development with oscillating envi-
ronment.

ii. Coordination of the dynamics of various processes with environ-
mental fluctuations.

iii. Seasonality of vegetation dynamics.

iii a. Compartimentalization of the lite cycle organization with respect
to time.

iiii. Recovery capabilities including resprouting after fire, increased num-
ber of seedling units after fire, increased chlorophyl content after
fire, short recovery time after clear cutting, short restoration time
of fauna after fire, minor changes in community structure caused
by hazardous incidents, in comparison to those induced by sea-
sonally varying environment.

Traditionally, management of Mediterranean areas combined fire and
grazing. Fires result mainly in loss of some nutrients, especially Ni-
trogen, while grazing resulted in decreasing biomass. Erosion is the
by product of these management practices leading to degradation and
to desertification ot Mediterranean areas.

The very conclusion we arrived at after fourteen years is the following:

i. Mediterranean areas are susceptible to degradation due to both
climatic and anthropogenic factors.

ii. Life in Mediterranean - type ecosystems is not only well adapted
to encounter the constrains of the severe physical environment,
but it is also supplied with strategies to face anthropogenic impacts.

iii. Degradation processes is accomplished throw distinct stages.

fiii. Living matter is the system buffer absorbing to an extent anthro-
pogenic impacts and the resistant mechanism obstructing the ad-
vance to further degradation stages.
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THE EFFECT OF GRAZING ON THE STRUCTURE AND
COMPOSITION OF VEGETATION IN A MT. VERMION AREA

0.S. Stathi, S.A. Pirintsos, J.D. Pantis
Department of Ecology, School of Biology, Aristotle University, 540 06 Thessaloniki

This study atttempts to investigate the impact of grazing on the structure
and composition of biocommunity of woody plants appearing in the
transition zone between maquis and deciduous plants,in different orien-
tations (North-South). According to multivariate analysis methods (DCA,
TWINSPAN, FUZZY, NMDS) and biocommunity matrix analysis of the
data (36 samples), we could suggest the foilowing:

1) The degradation pattern, caused by grazing, differs with respect
to orientation . In Notth orientation, rare and abudant species exist
together, with high importance values, while in South orientation
there is a dominance of abuntant species.

2) The relation between abundance and distribution of species, differs
with respect to orientation. in both orientations, this relation depends
on the grazing intensity.

3) The parameters of the resulting biocommunity matrices differ with
respect to orientation and

4) Under increasing grazing intensity species diversity, rechness and
eveness, change in a different way in each orientation.

To sum up, the effects of grazing in these ecosystems are differentiated
according to the micro - environment which is affected by the orientation.
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ENTACTIN: DISTRIBUTION AND FUNCTIONAL ROLE IN THE EARLY
CHICK EMBRYO.

Vassilis Stavridis and Nikolas Zagris
Department of Biclogy, University of Patras, Patras, Greece

Extracellular matrix (ECM), a complex dynamic cell product, regulates
the behaviour and develompent of the cells that contact if affecting
their dynamic interactions and migrations, differentiation, tissue organ-
ization and maintenance of morphogenetic structures during develom-
pent. Laminin, entactin, type IV collagen are major structural proteins
of the ECM and possess several cell-binding sites which interact with
distinct cellular receptors. Entactin is a sulfated glycoprotein (Mr 150
kDa) which forms a very stable non-covalent complex with laminin
and interacts with both fibronectin and type IV collagen. These inter-
actions suggest that entactin may play a major role in ECM assembly
and in modulating the activities of the other molecular comporents.

We used antibodies to entactin to study the distribution and spatial
organization of entactin and its involvement in the morphogenetic events
beginning with the first extensive cellular migrations and interactions
which result in the induction of the primitive streak (PS-homologous
to the blastopore) and the neural plate, and with the formation of the
embryonic axis in the chick embryo. Entactin is first detected at the
blastula stage. The ECM, which accumulates as the embryonic spaces
form before the morphogenetic movements of gastrulation, displays
intense presence of entactin. The neural plate gives an intense signal
and the mesoderm a somewhat weaker signal for entactin presence
in embryos at the neurula stage. In embryos at the morula and blastula
stages in culture, the entactin antibodies did not interfere with triggering
of the PS cell movements, but perturbed the normal migration pattern
of these cells. A normal PS did not form and, as a consequencs, the
embryonic axis was not induced. In embryos at the intermediate PS
stage, entactin antibodies interfere with the formation of a normal ga-
strula (definitive PS) and the embryonic axis is disorganized.
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FURTHER STUDIES ON THE INTRANUCLEAR VIRUS - LIKE
PARTICLES (VLPS) OF DROSOPHILA

George N. Thomopoulos
Aristotelian University, Department of Biology, Thessaloniki 540 06, Greece.

Intranuciear VLPs have been observed in different cell lines and adult
tissues of Drosophila (Philpott et al. 1969; Gartner, 1971; Herman et
al. 1971; Miquel et al. 1972; Alatortsev et al. 1981; Miyake et al.
1987). Similar structures have been also found in imaginal discs and
the larval fat body of D. melanogaster (Wehman and Brager, 1971;
Felluga et al. 1971). A few years ago, during a study on the secretory
granules of the larval salivary gland cells from a rare interspecific
hybrid (D. mauritiana x D. melanogaster, mame, Goulielmos and Ala-
hiotis, 1988), intranuclear VLPs were observed for the first time (Neo-
phytou et al. 1989). In this study, | report on the existence of intranuclear
VLPs in other larval tissues of mame. The nuclei of the proventriculus
and the mid-intestinai cells are packed with VLPs which form large
crystalline arrays. Large numbers of intranuclear VLPs are aiso present
in the cells of fat body, forming crystalline arrays. A few number of
intranuclear VLPs are also seen in brain cells and cells of the muscles
which line the larval salivary glands and intestine. VLPs are found in
the nucleoplasm, near the nucleolus, in close contact with the polytene
chromosomes and inside nuclear blebs. The VLPs have never been
observed in the cytoplasm of mame or the cytoplasm and nuclei of
larval tissues from their parents. The fertile offspring mame are kept
in our laboratory for more than 135 generations and it is possible that
these intranuclear VLPs represent transposable elements. The viability
of mame and the existence of VLPs in their larval tissues, suggest
that the transposable elements (if the intranuclear VLPs do represent
transposable elements) can contribute to the speciation prosesses.
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ACTION SPECTRUM OF CAB GENE TRANSCRIPT AND
LHC-APOPROTEIN ACCUMULATION

Kostas Triantaphyllopoulos and Joan Argyroudi-Akoyunoglou
Institute of Biology, NRC "Demokritos”, Athens, GREECE

The transcription of the nuclear - coded Cab gene (Light-Harvesting
apoprotein gene) is under control of the circadian clock and light re-
ception (1). Phytochrome, the most extensively characterized photore-
ceptor in higher plants, has been implicated in Cab gene transcription
and synchronization of the clock (1), on the basis of the Red/Far-Red
reversion of the processes. To ascertain that phytochrome is indeed
the photoreceptor involved, the action spectrum of Cab gene tran-
scription and its reversal by Far-Red was studied in 9-10 day old
etiolated bean leaves, where, the accumulation of phytochrome is high.
Transcript accumulation was monitored by hybridization experiments,
or immunoprecipitation of the in vitro translation products of the isolated
leaf poly-A* -mRNAs.

We found that transcript accumulation depends highly on wavelength
of light exposure, the action spectrum of transcription being closely
correlated with the absorption spectrum of phytochrome (2). In addition,
the reversal by Far-Red light depends also on the wavelength of light
pre-exposure, and resembles closely the difference absorption spec-
trum (AA) of the purified phytochrome chromoprotein (Pr-Py) (3). Finally,
Western blot analyses of total LDS-solubilized leaf proteins shows that
the appearance of the final gene product in leaves depends also on
wavelength of light exposure, following closely on one hand the ac-
cumulation of its transcript, and on the other the action spectrum of
PChlide photoconversion to Chlorophyll a.

The results suggest that phytochrome is involved in the photoreception
mediating Cab gene transcription in 9-10 day old etiolated bean leaves;
and that (a) Cab gene transcription, (b) appearance of the mature
apoprotein in leaf extracts, and (c) stabilization of LHC-II in thylakoids
by the Chl a formed by PChlide photoconversion, are in close coor-
dination.

In addition, the plastid-coded Reaction Center apoprotein of Photo-
system I, CPI, accumulation in these leaves, does not respond to
wavelength of light exposure. This suggests that during assembly of
the photosynthetic units, the RC incorporation in thylakoids is inde-
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pendent of light conditions, in contrast to the surrounding Light - Har-
vesting antennae complexes (LHC-proteins) which depends on wave-
length of light.
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THE GERMINATION PHYSIOLOGY OF THE RARE PLANTS OF
CYPRUS, SEDUM CYPRIUM AND S. MICROSTACHYUM

Tsambasi G. - A., Georghiou K.
Institute of General Botany, University of Athens, Athens 15784, Greece.

In the latest list of IUCN (International Union for Conservation of Nature
and Natural Resources) for rare and threatened plants of Cyprus S.
cyprium and S. microstachyum, which are endemic to Cyprus, are
characterized as rare,

Within the framework of a research project for the conservation of
Rare and Threatened plants of Cyprus the germination physiology of
these two species was studied.

Seeds used in this study were collected in November of 1990 and
October of 1991 for S. cyprium and in November of 1990 for S.
microstachyum.

Seeds of both species are characterized by a deep primary dormancy.
Dark germination was always 0% at any temperature tested (5-25 °C).

Breakage of dormancy in both species was achieved by GA3 application
during imbibition.

Dark germination of S. cyprium seeds in the presence of GA3 was
nearly 100% at 10, 15 and 20 °C, the germination rate being higher
at 15 °C.

Germination of S. cyprium and S. microstachyum was also promoted
by white light applied either continuously or daily. Intermittent Red
light was also effective in promoting germination.

Alternating temperature conditions or the presence of nitrate ions in
the inbibition medium were not able to break dormancy.

Acknowledgements: This work was supported by a grant from the University of Athens.

135



KINETICS AND MECHANISM OF PLATELET ACTIVATING FACTOR
TRANSFER FROM SINGLE BILAYER VESICLES TO LARGE MULTI
-LAMELLAR VESICLES

Tsaoussis, Vassilios and Vakirtzi - Lemonias, Catherine

Institute of Biology, N.C.S.R. "Demokritos", Aghia Paraskevi Attikis, 153 10, Athens,
Greece.

Platelet Activating Factor, PAF, (1-0-alkyl-2-acetyl-sn-glycerophospho-
choline), is an amphipath with relatively high solubility in aqueous
media, CMC 1.1 uM. It acts as an intercellular and possibly intracellular
messenger, eliciting a broad spectrum of (patho) physiological effects
(Refs in J. Biol. Chem, 265, 17381, 1990). The present work was
designed to study the spontaneous transfer of PAF between liposomal
membranes as a model system for the translocation of PAF between
cells and between subcellular membranes in a non-protein mediated
manner. We monitored the rate of transfer of radiolabeled PAF from
SUV of PC: Chol: PAF 2:1:0.1 molar to LMV of PC: Chol 2:1. Ratios
of SUV/LMV ranged from 1:0.5 to 1:45, calculated on the basis of PC
concentration on the outer leaflet of the vesicle’s bilayer (70% for SUV
and 8% for LMV). Separation of the two types of vesicles, after incu-
bation, was achieved by centrifugation at 25000xg, 20min. Co-precipi-
tation. of the SUV with the LMV was monitored by labeling the SUV
with the non-exchangable marker cholesterol ether and recovery of
LMV after centrifugation by similar labeling of the LMV, in separate
experiments. Rates of PAF transfer were established in time studies
and kinetic constants were calculated from initial rates of transfer. We
established that fusion between SUV-LMV or SUV-SUV did not occur
by finding different rates of PAF, PC and CLE transfer. Kinetic data
were fitted by a non-linear least square analysis and showed that a)
PAF transfer exhibits saturable, 1rst order kinetics with respect to both
donor, (SUV), and acceptor, (LMV), concentrations. b) apparent rate
constants for PAF transfer vary with the ratio rather than the absolute
concentration of SUV to LMV. Transfer half times change accordinly,
depending on donor concentration. ¢) maximal PAF transfer reaches
about 65%, showing transfer of all the PAF of the outer leaflet of the
bitayer and no flip-flop. d) transfer apparent rate constants depend on
the magnitude of the aqueous space for higher lipid concentrations
but are independent at dilute solutions. e) double reciprocal piots of
initial rates vs SUV at fixed values of LMV and vice versa yielded
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families of non-parallel, straight lines whose intercepts vary with 1/LMV
and 1/SUV respectively.

Our data are compatible with an "activation-transient collision" model
which involves more than one step. The process appears to be a
reversible first order step during which a PAF monomer is activated
but remains somehow associated with the donor vesicle, (SUV), fol-
lowed by a second order step during which transfer occurs by transient
SUV-LMV collisions.
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HIGH DENSITY LIPOPROTEINS ARE THE CARRIERS OF PLATELET
ACTIVATING FACTOR ACETYLHYDROLASE IN MOUSE PLASMA

Tsaoussis, Vassilios and Vakirtzi - Lemonias, Catherine

Institute of Biology, N.C.S.R. "Demokritos”, Aghia Paraskevi Attikis, 153 10, Athens,
Greece.

Platelet Activating Factor, PAF, (1-0-alkyl-2-acetyl-sn-gly-cerophospho-
choline), is a potent lipid mediator participating in normal physiological
events and mediating pathological responces, particularly those of in-
flammation and allergy. It is inactivated by hydrolysis of its acetyl
group by specific enzymes, PAF Acetylhydrolases, PAF-AH, and this
reaction appears to be the main controlling mechainism of the PAF
levels in body fluids (Refs. in J. Biol. Chem. 265, 17381, 1990).

In previous studies we had established the presence of a highly active
PAF-AH in mouse plasma to which we had attributed the high resistance
of this species to PAF (Refs in Biochem. Biophys. Newsletter 33, 42,
1991). In this report we give further information regarding the mouse
plasma PAF-AH.

The association of PAF-AH with the plasma lipoproteins, LPs, was
established by batch cholesteryl-hemissuccinate agarose affinity chro-
matography of mouse plasma. Fractionation of plasma, preincubated
with 14C-Chol for LPs labeling, on a Biogel A5. Om column established
that only about 1% of activity was associated with the VLDL-LDL,
4.5% with the HDL, and 80% with the HDL2-HDLs. The remaining
15% of activity was eluted near the total volume, possibly associated
with the VHDL or retained by the column. The molecular sieve results
were confirmed by electrophoresis of native plasma on a two step
density gel separating the VLDL-LDL from the HDL, under non-dena-
turating conditions. All PAF-AH activity was associated with the HDL
section of the gel. The possibility that more than one protein molecule
contributed to the PAF-AH activity was checked by solubilization,
(Tween 20), of the HDL2-HDLs associated enzyme (s) followed by’
electrophoresis. Two peaks of activity were obtained with mobilities
.27, (78% of recovered activity), and .47, (22% of activity). The "VHDL"
enzymic activity, similarly analyzed, gave a distribution of 25% and
75% for the two enzymes. Again two separate enzymic activities were
obtained when a semi-purified enzyme preparation was electropho-
ressed under non-denaturating conditions. SDS-PAGE gave MWs for
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the two enzymes in the range of 62-69 and 44-49 Kds. The HDL2-HDL3
associated activity was further fractionated on a affinity heparin-agaroze
column. This fractionation established that 24% of the activity was
associated with apo-Al and -All containing HDLs, 70% with apo-E
HDL, (ratio of about 3:2 for the two enzymes), and 7% with apo-B
HDLs.

Thus it appears that mouse PAH-AH is associated with the HDLs of
the mouse plasma, mainly the apo-E containing HDL subclass and
that the hydrolytic activity is contributed by two different protein mole-
cules having different MWs,
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THE GENUS ALLIUM IN CYPRUS: CHROMOSOME STUDIES IN
SOME NATIVE SPECIES

Tzanoudakis D. and Karavokyrou E.

Department of Biology - Univ. of Patras (Patras - Greece)

In accordance to Meikle (1985) the genus Allium is represented in the
flora of Cyprus by 17 native species. The last three years abundant
living material, representing almost all these species, has been collected
and is know in cultivation in the Botanical Institute of the University
of Patras for biosystematic studies. In the present contribution karyotype
information is given for the following Allium species: A. sect. Molium:
A. neapolitanum Cyr. (2n=2x=14 & 2n=4x=28) A. trifoliatum Cyr.
(2n=2X=14), A. cassium Boiss. (2n=2X=14). A. sect. Brevispatha: A.
cupaniRafin. (2n=2X=14), A. autumnale P.H. Davis (2n=3X=24), A.
sect. Allium: A. scorodoprasum L. subsp. rotundum (L.) Stearn
(2n=4X=32), A. junceum Sm. (2n=2X=16), A. curtum Boiss. et Gaill,
2n=2X=16. A. sect. melanocrommyum: A. nigrum L. (2n=2X=16), A.
orientale Boiss. 2n=4X=32.

Worthnoting from a cytogeographical and evolutionary point view seems
to be.

a) The diploid chromosome numbers found in A. trifoliatum and A.
neapolitanum. These two species had been considered to be rep-
resented in the whole mediterranean area by polyploids only.

b) The triploid chromosome number 2n=3X=24 found in the endemic
A. autumnale since polyploidy is not very common among the
species of A. sect. brevispatha (Tzanoudakis & Vosa 1988).
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EPITOPE MAPPING OF MONOCLONAL ANTIBODIES TO THE
b-SUBUNIT OF THE NICOTINIC ACETYLCHOLINE RECEPTOR
USING SYNTHETIC PEPTIDES

Constantina N. Valcana and Socrates J. Tzartos
Hellenic Pasteur Institute, 127 Vas. Sofias Ave., 115 21 Athens, Greece

The human disease Myasthenia Gravis is due to impairment of the
neurotransmission at the neuromuscular junctions. Autoantibodies to
the postsynaptic cation-specific nicotinic acetylcholine receptor (AChR)
result in its loss and impairment of neurotransmission. Monoclonal
antibodies (mAbs) raised against the AChR have been proved important
contributors to the study of this molecule.

In this work we made a detailed epitope determination of the B-subunit
specific mAbs. We tested 31 anti-B subunit mAbs for their binding to
synthetic peptides corresponding to the cytoplasmic side of the 3-sub-
unit of Torpedo (B300-469) and human (352-377) AChR. We found
that fifteen mAbs bound detectably to different peptides between
residues 340 and 416 of the Torpedo sequence. Eieven of these mAbs
bound to a common epitope with a minimum binding length of eight
residues (Torpedo 3353-360). This Very innunogenic Cytoplasmic Epi-
tope on B-subunit (VICE-B) was also detected in the homologous human
365-372 sequence. Furthermore we synthesized 28 analogues of
Torpedo 3353-360 and by these we defined the antigenic role of each
residue within the VICE-B octapeptide.
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STRUCTURAL STUDIES OF PORE - FORMING PROTEINS

Ingrid Vetter, Alec Tucker, Mike Parker and Demetrius Tsernoglou

European Molecular Biology Laboratory, Hidelberg, Germany

The structure of the pore-forming fragment of colicin-A has been solved
by X-ray crystallograghy to a resolution of 2.4 A (ref. 1,2). This is a
water-soluble antibiotic protein that kills sensitive bacteria by forming
pores in the inner membranes, thus destroying the energy potential.
A proposal about the mode of action of colicin-A has been put forward
(3). The protein, which is mostly helical, is supposed to turn "inside-out"
with the inner hydrophobic helices touching the inner membrane and
the outer amphipathic helices forming the pore opening. The structural
work on colicins has been extended to the entire colicin-N, which we
have crystallised and are trying to solve. The structure of aerolysin is
about to be completed. This is mostly beta pleated sheet. The work
is complemented by electron microscopy of thin crystais, suggesting
that the pore is a heptamer. We have recently obtained crystals of
the entire pore of the functionally related a-toxin from Staphylococcus
. aureus which should enable us to observe in detail the structure of
this hexameric pore. We shall briefly report on work on phosphoporin,
an integral membrane protein from E. coli, in relation to the structure
of porin from Rhodobacter capsulatus (4). We thank Drs. Pattus, Buck-
ley, Bhakdi and Leonard for their assistance.
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ATRIAL-NATRIURETIC-PEPTIDE (ANP) AND ZINC INTERACTIONS
DURING THERMOREGULATORY ADAPTATION OF RATS.

Veziraki, P., Kalfakakou, V., Evangelou, A., Kallistratos, G.
Dept. of Experimental Physiology, Medical School, Univ. of loannina, Greece.

Cold exposure (4 C) of rats increases by 50% the heat production
while, whithin the first 2 hours, T3 and FT3 serum levels increase by
70-80% (Golgia F. et al 1985). It is been, also , reported that triodo-
thyronine (T3) injections to cardial myocyte culture stimulates ANP-
mRNA synthesis (de Bold A. J, 1982). Atrial Natriuretic Peptide, is
mainly excreted by mammalian heart-atria and exerts natriuretic, diuretic
and vasodilatary action. Kohno, M., et. al. 1986, reported that plasma
ANP is increased in hyperthyroidism and decreased in hypothyroidism
and on the other hand Zinc (Zn?*), as a trace metal, seems to play
a regulatory role on heart function (Kalfakakou, V., et., al. 1990). The
present work aims to investigate the the interactions between ANP
and Zn2* during cold and hot exposure of rats and their contribution
to thermoregulatory mechanisms of the experimental animals. Wistar
male rats were divided in 3 groups: 76 rats were kept in room tem-
perature used as controls, 114 were exposed to cold (4 °C and 95 to
hot (35-36 °C) ambients. Time of exposure ranged between two hours
and 33 days. Animals of all groups were sacrificed at different times
in order to estimate thyroid hormones, ANP levels and serum Zn2*.
Hormones were estimated by the radioimmunoassay method (RIA)
and metals by flame Atomic Absorption Spectrophotometry (A.S.S).
Our results show that thyroid hormone serum levels started increasing,
within the first two hours and were kept significantly high (T3=122ng/dl
at 26h) while plasma T3-ANP and fT4-ANP comparisons revealed
notablly synchronized fluctuations. Serum Zinc on the other hand is
significantly correlated to serum fT4 (r=0.70) showing characteristically
similar time-curves, as well, but the most significant correlation appears
between Zn2* and ANP, where their time-curves nearly overlap. Hot
exposure produces opposite effects as the strongly negative correlation
of plasma ANP concentrations indicate (r=0.90), while serum ZnZ* is
as well significantly decreased. Thermoregulative mechanisms seems
to be stimulated by cold exposure, resulting into increased thyrormones
secretion which cause release of Zn?* and ANP oversecretion which
may be due to heart stimulation. The results and our studies concerning
Zn2* action on heart (Kalfakakou, V., et., al., 1990. Evangelou, A.,
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1992) and unpublished data (Veziraki P., 1991) on strong correlations
between heart tissue Zn2* and plasma ANP concentrations indicate
that at first Zn2* acts as regulator on the developing tachycardia and
concenquently as a stimulator of ANP-secretion by the atria.
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SELECTIVE PRESSURE IN SOIL MICROCOSMS.

A.P. Vionis and A.D. Karagouni
University of Athens, Institute of General Botany 15784 Athens, Greece

The effect of selective agents like antibiotics or heavy metals on natural
and inoculant bacterial populations is a topic attracting the interest of
a constantly increasing number of environmental microbiologists and
scientists concerned with microbial evolution problems. The effect of
selection by such agents is a key issue in the fate of genetically
engineered microorganisms and introduced genes in natural soil habi-
tats. Our aim is to simulate rapid evolution of streptomycete populations
by imposing severe selection pressure by antibiotics and to monitor
the effects on the maintenance of antibiotic resistence and production
genes in these populations. Populations are monitored by the traditional
plate-counts which allow for detection of phenotype, as an ‘indirect
method, and molecular methods are intendedas a secondary source
of information concerning the fate of introduced genes. So far, we
have monitored resistance levels of indigenous soil streptomycetes to
thiostrepton and neomycin, as well as survival of an inoculant Strep-
tomyces strain in soil microcosms containing neomycin.
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COMPARATIVE STUDIES OF CHORION GENES IN THE MEDFLY
CERATITIS CAPITATA AND D. MELANOGASTER

N. Vlachou, G. Abountza and K. Komitopoulou
University of Athens, Dep. of Bioclogy

Division Biochemistry, Cell and Molecular Biology and Genetics, Panepistimiopolis,
llisia,

The chorion genes in Ceratitis Capitata are a favorable system for
the study of developmental regulatory mechanisms as well as of mole-
cular evolution. Moreover C. Capitata is a major agricultural pest and
the chorion studies are potentially useful for medily control. Four chorion
genes have been isolated and characterized. These genes are tran-
scriptionally regulated and specifically amplified, in a manner charac-
teristic of Drosohila melanogaster chorion genes. Two of them are
homologous to the D. melanogaster s36 and s38 genes. The other
two, C1 and C4, are novel chorion genes. This study presents an
attempt to isolate the C1 and C4 homologous genes in D. melanogaster
as well as the cluster of the four late chorion genes in C. capitata.

The C1 and C4 chorion genes of Ceratitis have clustered arrangement
and are specifically amplified. Sequencing of their 5 end upstream
region showed the chorion specific hexamer TCACGT. Low strigency
Southern analysis of D. melanogaster genomic DNA (from males and
ovaries) hybridized by C1 and C4 probes, showed that their corre-
sponding - homologues exist in D. melanogaster and are specifically
amplified in ovaries. By screening a genomic D. melanogaster library
at the same strigency, we obtained several positive recombinant clones.
These clones were subjected to Southern hybridization with the C1
and C4 probes. Three DNA chromosomal clones gave strong signal
with the C4 probe and two clones with the C1 probe.

In D. melanogaster, the four late chorion genes (s15, s16, s18 and
s19) are localized close to a locus named NC-ORF. If this organization
is the same in C. Capitata, then this locus would be used as a probe
for the isolation of the late chorion genes by chromosomal walikng.

Low strigency Southern hybridization of the C. Capitata genomic DNA
(males and ovaries) with Drosophila NC-ORF probe showed the ex-
istence of its homolgue in the medfly. By screening a C. Capitata
genomic library under the same conditions, we isolated three genomic
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clones which after Southern analysis were showed to contain inserts.
One of them was found to hybridize with a band of C. Capitata digested
genomic DNA from males and ovaries and showed amplification in
ovaries. This fact strongly supports the proximal localization of the
gene to an amplified region.

P. Tolias, M. Konsolaki, K. Komitopoulou and F. Kafatos. Dev. Biol. 140, 105-112
{1990).
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ALLELOPATHY IN PHRYGANIC ECOSYSTEMS
D. Vokou
Department of Ecology, School of Biology, Aristotelian University, 540 06 Thessaloniki

Aromatic plants have a considerable contribution in phryganic ecosys-
tems. Given that the essential oils that they contain do not have any
apparent physiological role, they were investigated in the frame of the
ecological context. Essential oils of the aromatic plants studied (Cori-
dothymus capitatus (L.) Reichenb. fil., Satureja thymbra L., Rosmarinus
officinalis L., Teucrium polium L.) were proved toxic, under laboratory
conditions, on tested plants, both cultivated and wild ones, particularly
legumes, neighbouring the aromatic plants. However, this toxicity does
not always lead to allelopathic effects (proved activity in the field), a
major reason being their usually low concentrations and limited per-
sistence in the soil environment. Coridothymus capitatus, the most
prominent aromatic plant in phryganic ecosystems, has toxic effects
on its own seeds and seedlings and there is evidence of autophatic
effect in the field, leading to density self-regulation and avoidance of
intraspecific competitions. As far as the effect of essential oils on soil
microbes is concerned, contrary to their commonly accepted antimicro-
bial activity, remarkable enhancement of soil respiration was the result
of experiments including addition of the essential oils tested in soil
samples from the area, where the producing plants grow. This was
due to the fact that soil bacteria can decompose the essential oils,
using them as a carbon and energy source. The overall effect of
essential oils, which are mixtures of isoprenoid compounds, either on
plants or on microbes results out of the combination of the differential
effect of each particular constituent.
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REGULATION OF AGP GENE EXPRESSION BY LPS, HgCla AND
HEAT SHOCK IN ADULT AND OLD MICE.

M. Yiangou*, E. Paraskeva®, J. Papaconstantinou#
* Aristotelian University of Thessaloniki, Biol. Dept., Thessaloniki, Greece

# Univ. of Texas, Medical Branch at Galveston, HBC&G Dept., Galveston, TX 77550,
USA

Acute phase reactants (APR), metallothioneins and heat shock proteins
are the products of three families of genes that respond to glucocor-
ticoids, cytokines and heavy metals. LPS (cytokine inducer) and heavy
metals regulate AGP gene expression through cytokine or heavy metal
responive nucleotide sequences (APRE, MRE), which are located in
the proximal promoter region of this gene. Sequence analysis of the
mouse AGP gene revealed the presence of two nuclectide sequences
with high homology to the heat shock responsive elements present in
the promoter region of the heat shock proteins.

We have studied the effect of heat shock on AGP gene induction in
Balb/c mice. In addition, we undergone experiments to determine the
nuclear factors which are responsible for the cytokine and heavy metal
mediated AGP gene expression in adult and old mice. Our preliminary
data showed that AGP gene is expressed in the liver of mice exposed
to heat shock and that this response it is not due to glucocorticoids.

DNase | protection analsis of the AGP gene promoter sequences using
liver nuclear extracts isolated from LPS or Hg treated adult and old
mice showed protection of several sequences. One of them (-94/-126)
is showing strong homology to the consensus sequence which binds
the C/EBP nuclear protein. In addition, a second region (-135/-149)
which is showing homology to the mouse metallothionein MRE is pro-
tected using the nuclear extract from the Hg-treated mice.

Gel retardation analysis using as probe an oligomere (-94/-126) and
liver nuclear extracts as above showed significant differences between
the LPS and the Hg nuclear extracts supporting our previous results
showing that the LPS and the Hg mediated AGP gene induction is
different. In addition, our results showed significant differences of the
C/EBP factors which are present in the liver of aduit and old mice.

In summary our results indicate that several stress genes in response
to a certain stimulant are regulated by the same nuclear factor. in
addition, these nuclear factors are differentially expressed during de-
velopment.
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THE EFFECT OF SOME AMINO ACID ANALOGUES ON THE
SURVIVAL AND REPRODUCTION OF THE OLIVE FRUIT FLY DACUS
OLEAE

H. Zografou', D. Mouzaki?, L. Margaritis® and G. Tsiropoulos?.
1, 4, N.R.C. Demokritos, Aghia Paraskevi Attikis.
2, 3, Athens University, Dept. of Biology

Division of Bioch. Cell-Molecular Biology and Genetics

Thirty amino acid analogues, were tested at various concentrations,
on the survival and reproduction of the Olive Fruit Fly, Dacus oleas.
It was also tested, the effect of these analogues, on the structure of
the eggshell, by electron microscopy.

Ten analogues, showed high toxicity, affecting several parameters.
The analogues that significantly reduced the survival of both sexes,
were: L-canavanine (arg), 3, 4 Dehydro-DL-proline (pro), L-glutamic
acid-hydrazide (gin), D-cycloserine (ala), L-methionine sulfoximine
(met) and DL-p-fluorophenylalanine (phe). The parentheses indicate
the antagonized normal amino acids. In low concentrations these sub-
stances reduced the fecundity, without any significant decrease in hat-
chability.

4-amino-Di-(L)-phenylalanine (phe), Allyl-glycine (cys) and 3-amino-L-
tyrosine (tyr), reduced the fecundity and hatchability, wihtout any sig-
nificant effect in survival,

In some cases, analogues affected the structure of the eggshell and
perhaps this is the reason for the eggs’ inability to hatch.
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Marine bivalve mtDNA breaks the rules: large, size-variable,
highly mutable and biparentally inherited.

E. Zouros1:2
1. Department of Biology and Marine Gene Probe Laboratory.,
Dalhousie University, Halifax, N.S., Canada
2. Department of Biology, University of Crete and Institute of Marine
Biology of Crete, Irakiion, Crete, Greece

For many years the animal mitochondrial DNA (mtDNA) was
considered as the ultimate example of genetic conservatism and
economy. The normally encountered length of 16 to 18 kb is just
enough for the coding of 22 tRNAs, 2 rRNAs and 13 enzyme subunits.
With the exception of the control region that contains the origin for
DNA replication and transcription, no non-coding DNA was known to
exist, either in the form of introns or as intervening sequences. The
relative order of genes around the circular molecule was also thought
to be conserved. All mtDNA molecules of an individual were thought
to be identical. Inter-individual variation was considered to be
mostly of the form of third base substitutions, occurring at a higher
rate than for nuclear single copy DNA. Finally, the transmission of
the molecule was thought to be strictly maternal. These properties
have made mtDNA the molecule of choice for population, ecological,
biogeographic and taxonomic studies.

Exceptions to these rules have been reported in recent years. The
ones we have observed in scallops and mussels are notable for their
extremities. In scallops mtDNA size may vary from 16 to 42 kb.
Tandemly repeated sequences of no apparent function occur in
different parts of the molecule causing large size variation among
individuals. Most individuals contain two or more length variants. As
a result, most individuals are mitochondrially distinguishable from
each other. The repeated sequences contain motifs that may mediate
the propagation of the sequence within the molecule. Direct
observations from pair-matings have shown that new length variants
may arise spontaneously, with a frequency of about 10%. Finally,
crosses between mussels have demonstrated large-scale paternal
transmission (appr. 10 % compared to maternal contribution). These
studies raise the question of how common these exceptions are and
what their implications are for the use of the mtDNA molecule for
ecological and evolutionary studies.
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