
Occurrence and induction of/i-TV-acetylhexosaminidase in filamentous fungi
Výskyt a indukce /?-A-acetylhexosaminidasy u vláknitých hub

Z d e n k a  I I u ň k o v Á, L e n k a  VVe i g n e r o v Á a n d  V l a d i m í r  K ř e n

In s titu te  of Microbiology, Academ y of Sciences of the  Czech Republic, L aboratory  of 
B iotransform ation, Vídeňská 1083, Prague 4, Czech Republic

/3-/V-Acctylhexosaminidases can be used for the preparation of many glycosidic 
structures, e.g. Lewis antigen, selectines, glycoconjugates of aminoacids and ;:i
modified cliitooligomers having immunostimulatory activity.

As glycosidases of fungal origin have better transglycosidation capabilities 
than bacterial enzymes, we have started an extensive screening to obtain ¡3- 
A-acetylhcxosaminidases from different fungi. In the course of the screening 
we found slight extracellular production of this enzyme in many fungi. This 
production can be frequently improved by induction. An excellent inductor for 
/J-TV-acotylhexosaminidase is crude chitin hydrolysate (cliitooligomers containing 
2-10 glycosyl units). In some strains /3-A-acetylhcxosaminidase is specifically 
induced even by free A-acetylghicosamine. Further improvement of induction 
(almost 2 x) was reached by alkali catalyzed (CafOIILO epimerization of chitoo- 
ligomers (Lobry de Buyn-Alberda van Ekestein reaction) giving derivatives of N- 
acetylmannosamine. It was proved tha t A-acetylmannosamine and its derivatives 
serve as non-metabolizable inductors.

Differences in the production and inducibility of /3-A-acetylhexosaminidase and 
other glycosidases led, in cooperation with the Culture Collection of Fungi at 
Charles University, Prague, to the re-determination of six fungal strains.

Acknowledgem ent: T his work was supported  by the  g ran t No. 309/99/1382 from the  G ran t 
Agency of th e  Czech Republic.

Structural characterization and biological activity of mannans of pathogenic
Candida species

Struktura a biologická aktivita manánov patogénnych druhov rodu Candida

G. K o g a n , J. Š a n d u l a  a n d  E. M a c i io v Á

In s titu te  of C hem istry, Slovak Academ y of Sciences, 842 38 B ratislava, Slovak Republic

On the basis of structural analysis of cell wall polysaccharides of pathogenic 
Candida species it was found tha t they are mannans with highly branched struc­
tures containing a - (16)-linked D-mannosyl units in the main chain, and (*-(12) and 
a-(13)-linked mannosyl units in the side chains. Highly pathogenic Candida species 
such as C. albicans, C. tropicalis, C. glabrata have a high degree of branching and
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I  possess long side chains (penta- to hcpta-mannooligosaccharides), while species
showing low pathogenicity such as C. krusei or C. pseudotropicalis have low 
branched mannans with short side chains (tri- and tctra-marmooligosaccharidcs). 
Immunochemical cross-reactivity of the yeast strains corroborated the established 
structures of the surface mannan antigens.

Surface mannans and mannoprotcins of pathogenic yeasts are im portant con­
stituents of the adhesins that mediate specific attachment to the host cells. A cor­
relation was found between the adherence and pathogenicity of the pathogenic 
yeast strains and the structure of their surface polysaccharides. Adherence of 
the yeast cells to host tissue is an important initial step in the pathogenesis of 
candidal infections. We have found that several mannans show a strong inhibition 
of adherence of C. albicans to human epithelial cells. Some mannans were 
investigated for inhibition of plant viruses and revealed high protective activity.

R e f e r e n c e s

K o g a n  G., P a v l i a k  V., Š a n d u l a  J. and M a s l e r  L. (1991): S truc tu re  of the  cell wall m annans 
of the  pathogenic yeasts of C andida species. A complex insight. -  C arbohydr. Polym ers 11 . 
65-76

Š a n d u l a  .J., K o g a n  G., M a c h o v a  li. and C h o u v a t o v i Č o v Á D. (1999): S tru c tu re  and biological 
activ ity  of th e  yeast cell wall surface m annans. 20th In ternational. - Specialized Sym posium  
on Yeasts. Smolenice, May 23-27, A bstracts p. G3.

KOGAN G ., M ac h o v á  E., B a l ÍŠOVÁ A. and ŠANDULA J . (1997): S tru c tu re  and  biological activ ity  
of the  cell wall polysaccharides of the  technologically im p o rtan t vea.sts. - In: Fungal Cells 
in Biodefense M echanism  (S. Suzuki, M. Suzuki, Eds.) Saikon Publishing Co., L td., Tokyo, 
pp. 209-212.

Changes in glucan- and chitin synthase activity in Trichoderma viride caused by
illumination

Změny v aktivitě glukán- a chitinsyntázy Trichoderma viride spósobené
osvětlením

M. N e m č o v i c  a n d  V. F a r k a š

In s titu te  of Chem istry, Slovak Academ y of Sciences, D úbravská cesta  9, 842 38 B ratislava,
Slovakia

■  In Trichoderma viride a number of biochemical and developmental responses
are controlled by blue light. We have investigated the response of the cell-wall 
biosynthesizing enzymes glucan synthase and chitin synthase to illumination.

We found tha t a 10 min. illumination of mycelia with white fluorescent light 
stimulated glucan synthase activity by about 230 % in relation to the dark control 
and caused a decrease of chitin synthase activity by about 50 % in relation to 
the dark control. These changes were probably caused by de novo synthesis of
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H  corresponding synthases and their regulatory components since they were not
■  observed in the presence of 50 /¿g/ml cycloheximide.

■  Preparation, characterization and antimutagenic properties of cliitin-glucan from | si
I  Aspergillus niger

I  Príprava, charakterizácia a antimutagónne vlastnosti chitín-glukánu z Aspergillus .í;
H  niger

I  E v a  M a c h o v á 1, G r i g o r i j  K o c a n 1, D a r i n a  C u o r v a t o v i č o v Á 2 a n d  J o z e f  ¡H

I  Š a n d u l a 1

■  ’in s titu te  of Chem istry, Slovak Academy of Sciences, Dúbravská cesta  9, 842 38 Bratislava, ;;
■  Slovak Republic '^Institute of Experim ental Pharm acology, Slovak Academy of Sciences, a®
■  Dúbravská cesta  9, 842 1 (> Bratislava, Slovak Republic

I  lu recent years increased attention has been paid to /J-glucans isolated from H
■  the cell walls of the yeasts and moulds that act as non-specific modulators of B
■  the immune system and arc applied as ini mu noadjuvants, antitumor agents, etc. g
I  The cell wall of Aspergillus niger contains predominantly glucan, chitin and p |
g  galactomannan. The alkali-soluble fraction obtained from the cell wall is composed | | |
I  of a-(13)-D-glucan, galactomaiman and glycoprotein. The alkali-insoluble fraction |g |
g  contains a covalently linked complex of ft-( 13)-D-glucan and chitin which probably ||p
g  plays a critical role in fungal morphogenesis. g |
g  The crude, water-insoluble cliitin-glucan complex was isolated from cell walls of |g |
g  the industrial strain Aspergillus niger by hot alkaline (1 m NaOH) extraction and
g  after derivátization with monodiloroacetic acid, carboxymethylated cliitin-glucan
I  (CM-CG) with M,„ 220 kDa was obtained. A protective effect of the high molecular
I  CM-CG complex (220 kDa) against cyclophosphamide (CP)-induced incidence
I  of micronuclei in reticulocytes of mice was demonstrated after intravenous and
I  intraperitoneal administration. However, this effect was not observed when CM-
I  CG was administered orally Oral pre-treatment of mice with original high-
■ molecular CM-CG did not decrease the clastogenic effect of CP. The reason
I  for such ineffectiveness of the orally administered CM-CG probably lies in its
I  inability to pass to the bloodstream from the gastro-intestinal tract. In order
I  to overcome this hindrance, a CM-CG; fragment with lower molecular weight gig
I  (19 kDa) was prepared. The anticlastogenic effect of CM-CG; with ultrasonically
I  lowered molecular weight against CP also by oral administration was confirmed.

I  Acknowledgem ents. T h is work was supported  by grants from VEGA: No. 2 /6024/99,
I  2 /50 5 9 /9 8  and 2 /5062/98.
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DNA vaccines -  new strategic possibilities in the prevention and prophylaxis of
mycotic infections

DNA vakciny -  nové strategické možnosti v prevenci a profylaxi mykotických
infekcí

E. W e i g l 1 , M. R a š k a 1 a n d  P. K o p e č e k 2

1 D ept, of Immunology, Medical Faculty, Palacký University, Olomouc 2 D ept, of Biology, 
M edical Faculty, Palacký University, Olomouc

The therapy of many mycotic diseases is time-consuming and often imperfect. 
Although fungi are not frequent infectious agents, in consequence of the advance 
in medicine their importance increases together with the number of long-term 
immuno-suppressed patients. Also rising migration of people increase the frequency 
of patients infected with endemic infectious agents (e.g. Ilistoplasma capsulatum) 
normally eliminated through natural resistance in local populations.

At present the treatment of mycoses is based on the application of some antimy- 
i !  cotics (either locally or systematically) according to the type of mycose. Another

method is based on the construction of vaccines derived from proteins which play 
an im portant role in the pathway of infection. Promising results are reached for 
example in the application of recombinant Heat Shock Proteins IISP60 or IISP70 
or their fragments derived from II. capsulatum in mice. Some efforts to prepare 
a multispeetral vaccine based on surface glycoproteins have not been successful, 
but this option is presently discussed as a promising immunomodulation. Modern 
molecular biology offers an alternative in the prevention of particular infections -  
DNA vaccination. Because resistance to mycoses is supposed to be based on the 
activity of cytotoxic lymphocytes, DNA vaccination seems an optimal option.

A lot of tests with DNA vaccination confirmed the hypothesis of stimulation of 
specific cytotoxic T-lympliocytes after vaccination in mice, rabbits, but also some 
non-primate monkeys. DNA vaccine is a plasmid carrying target protein coding 
gene suspected to be an im portant factor of pathogenity. For the vaccine function 
of this plasmid it is important that after administration into a vaccinated organism 
the gene inserted into the plasmid is expressed by the expression apparatus of the 
host cells. The particular protein product is presented on the cell surface to the 
immune system as main histocompatibility complex I -- restricted and stimulates 
immune response by cytotoxic T lymphocytes.

Our target organism was the filamentous fungus Trichophyton mentagrophytes, 
a causing agent of dermatophytoses. We were concerned with the possible role of 
the HSP60 based cDNA vaccine and its protective effect in mice. According to 
the above mentioned presumptions a 800 bp long DNA fragment suspected to be 
HSP60 gene part was prepared and inserted into a cloning vector. We then tested 
the optimal vaccination vector for an immunological response test, in mice.
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Molecular epidemiology of nosocomial candidiasis -  the use of PFGE and RAPD

Molekulární epidemiologie nozokomiální kandidózy -  využití PFGE a RAPD 

P .  H a m a l 1 , P. I I e j n a r 1 , J. P a v l í č e k 2 , V. R a g l a v s k Ý 3 a n d  I. Z e l e n k o v á 2

'in s t i tu te  of Microbiology, "Institu te  of Biology, '’C entre for M olecular Biology and Medicine,
Faculty o f M edicine, Palacký University, Ilněvotínská 3, CZ-775 15 Olom ouc, hamal@fnol.cz

Candida yeasts cause life threatening mycoses in immuno-deficient patients.
Hospital units where these patients arc treated may bo in danger of mini-epidemics.
In such cases powerful and fast typing techniques are essential for the discrim­
ination between true epidemics and coincidental clusters of infection. Further $
surveillance of the health care personnel and environment makes eradication of 
potential causes of infection possible. DNA-fingerprinting is evaluated as the 
most powerful typing method, whereas Pulsed Field Gel Electrophoresis (PFGE- 
typing, karyotyping) and Random Amplification of Polymorphic DNA (RAPD) 
are classified as more cost-effective and less time consuming alternatives. It is 
recommended to use at least two typing techniques to increase the reliability of 
results.

We typed 51 isolates from 30 patients using PFGE, 25 of which were C. al­
bicans, 9 C. glabrata, and 17 C. lusitaniae. For comparison, 18 of these isolates 
were typed using RAPD. Optimization of PFGE parameters allowed us to obtain 
very well-defined differences between strains of Candida yeasts, even in the case 
of C. albicans isolates, for which some authors question the discriminative power 
of PFGE. There were no discrepancies between the results of PFGE-typing and 
RAPD-typing. Colonization by different strains was detected in some cases where 
isolates from different sites of the same patient were typed. Our results demonstrate 
very well the discriminative power of PFGE-typing.

T hie research was supported  by grants CEZ J14/98: 15110004 and 15110002 and by the 
in ternal g ran t of th e  Faculty  of Medicine, Palacký University No. 11701102.
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The effect of the optical briglitener Rylux BSU on spore germination rate and 
spore survival after UV irradiation in Trichophyton mentagrophytes.

Vliv optického zjasňovače ryluxu BSU na klíčení a na přežívání spor po působení 
UV záření u Trichophyton mentagrophytes.

V. C h a l u p o v á 1 a n d  V. R a c l a v s k y 2

1 In s titu te  of Biology and 2 C entre for M olecular Biology and Medicine, Faculty of M edicine of 
Palacký University, Ilněvotínská 3, 775 15 Olomouc, Czech Republic

We tested the effect of the optical briglitener Rylux BSU on the germination 
rate of spores of Trichophyton mentagrophytes. Spore suspensions were exposed 
to various concentrations of briglitener in distilled water and incubated 011 

a reciprocating shaker in darkness at laboratory tem perature for 24 hours. The 
suspensions were then diluted and spread on the surface of SGA. The stimulation 
effect of Rylux was confirmed. The spore germination rate was increased to 105 % 
of the control at 0.1 % (w/v) and to 129 % of the control at 0.2 % (w/v) Rylux BSU 
concentration. Higher Rylux BSU concentrations decreased spore germination rate. 
We further tested the effect of Rylux BSU on the killing effect of UV radiation. 
A UV dose which decreased the germination rate of the spore suspension to 18 % 
of the control was applied. If the spore suspensions were treated with Rylux BSU 
prior to UV irradiation, considerably more colonies were formed. The decrease in 
killing effect and/or the increase in spore germination rate if compared with the 
control was as follows: 1.6 at 0.1 % (w/v) Rylux BSU, 2.2 at 0.2 % (w/v) Rylux 
BSU, 1.0 at 1 % (w/v) Rylux BSU, 3.1 at 5 % (w/v) Rylux BSU, 3.9 at 10 % 
(w/v) Rylux BSU, and 4.0 at 15 % (w/v) Rylux BSU. If spore suspensions were 
treated with Rylux BSU, the UV mutagenization resulted in a significantly higher 
variability in colony morphology, growth rate, sporulation, pigmentation, surface 
texture and colonial form.

The observed stimulatory effect of Rylux BSU on germination rate could 
be useful to improve the sensitivity of detection of pathogenic fungi in clinical 
specimens and to increase the recovery of mutants in UV induced mutagenesis.

Stress proteins in fungi
Stresové bílkoviny u hub

P. K o p e č e k , E .  W e i g l  a n d  M .  R a š k a

D epartm en t of Biology and D epartm ent of Immunology, Medical Faculty, Palacký University, 
Ilněvotínská 3, 775 15 Olomouc, Czech Republic E-mail: kopecek@ tunw.upol.cz

Cell and molecular biology studies of the stress response have become a self- 
contained field with many connections to the basic questions of living systems. On
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the other hand, knowledge about stress proteins has opened a new era of their 
practical exploitation. In this context, fungi play two important roles: 1) as model 
organisms and 2 ) as important pathogens for humans, animals and plants.

In this review the roles of stress proteins in individual fungi and their families ;S
are discussed. Special interest is focused 0 11 the stress proteins of pathogenic fungi, 
which could be immunodominant antigens, and their potential use in DNA vaccine j
development.

T his work was supported  by ( ¡rant. No. 11201102 of the Medical Faculty of Palacký University, 
and bv research program m e CEZ:J14/i)8:15510002.

Effect of peroxynitrite on resting spores and germliugs of Aspergillus fumigatus
in vitro

Účinek peroxynitritu 11a dormantni a klíčící spory Aspergillus fumigatus

J .  K u n e r t

In s titu te  of Biology, Faculty of Medicine, Olomouc, Czech Republic

Our previous investigations (Kunert 1995) led to the conclusion that nitric 
oxide (NO- ) is not a major effector molecule in the killing of Aspergillus fumigatus 
conidia by phagocytes. Recently, peroxynitrite (ONOO~), a strong oxidant arising 
in the reaction of nitric oxide with superoxide (O2 - ), was shown to be the principal 
candidacidal molecule of activated macrophages (Vázques-Torres et al. 1996). We 
tested the killing of resting and swollen conidia of A. fumigatus by authentic 
peroxynitrite and a peroxynitrite donor, SIN-1 (3-morpholinosydnonimine). The 
decrease in colony-forming units after treating the conidia was evaluated. Inhibi­
tion of germination and growth by both effectors was also tested on conidia ger­
minating in nutritive media in microtitration plate wells. Authentic peroxynitrite 
did not kill any resting or medium-swollen (4 h) conidia in concentrations up to 
6.25 mM. Germlings (after 6  and 9 h in the giucose-peptone medium) were only 
slightly inhibited in further growth when peroxynitrite (5 111M final concentration) 
had been added. Likewise, SIN-1 (up to 10 mM, 24 h in p ll 7 buffer) did not 
kill any conidia. However, it had an inhibitory effect 0 11 germination and growth, 
depending on the medium. In the glucose -  sodium nitrate medium 5 mM SIN-1 
slowed down the germination and 10 mM SIN-1 stopped it completely for 20 hours.
This effect was, however, only fungistatic and all spores germinated in the fresh 
medium. In a rich (giucose-peptone) medium the effects were much weaker. In ten 
other strains of A. fumigatus from the Czech Republic, Slovakia, Germany and 
France the effects of peroxynitrite and SIN-1 were very similar to those in the 
model strain.

I  " ........................................
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One Candida albicans strain used for comparison was much more susceptible 
to peroxynitrite and its donor than A. fumigatus. E.g., 2.5 mM peroxynitrite killed 
all yeast cells in 2  hours.

The results indicate that peroxynitrite is even less effective against conidia and 
germlings of A. fumigatus than its precursor molecule nitric oxide. Therefore 
it does most probably not contribute substantially to the fungicidal activity of 
phagocytes against the above fungus.
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Conserving of microscopical fungi for collection and demonstration
Uchovávání kultur mikromycetů pro sbírky a demonstrace

K a r e l  M e n c l

L aboratory  of Medical Mycology, Nemocnice Pardubice, Kyjevská 4-1, Pardubice, Czech
Republic

The author describes methods used for establishing collections of microscopical 
fungi and conserving their typical macroscopical and microscopical traits. This is 
im portant for comparison with further isolates as well as for purposes of teaching.

Sabourauds glucose agar enriched with thiamine and histidine and cultivation 
at 27 °C are recommended for reference cultures. The “macroculture method” 
includes inoculation of the fungi onto 3 mm thick layer of the medium in plastic 
Petri dishes. Mature, typical colonies are fixed in formaldehyde vapours and the 
medium dried to one half of its original thickness. Petri dishes are sealed airtight 
with acrylate glue and kept at room tem perature in dark. In the authors laboratory, 
prepared colonies are stable for at least ten months. Only about 15% of the cultures 
had to be discarded because of contamination or insufficient fixation.

For microcultures the fungi are cultivated on thin agar blocks covered with 
microscopical cover glasses, fixed with methanol and mounted in a gelatin medium. 
Such cultures can be kept for a long time; in the authors laboratory 15 years old 
preparations are still being used.
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■  The chitin synthase inhibitor Nikkomycin Z causes disorganized cell wall |g
■  synthesis in hyphal apices of Basidiobolus ranarum M
■  Inhibitor chitin synthas Nikkomycin Z způsobuje dezorganizaci polarizované m
■  syntézy buněčné stěny u hýlových vrcholů Basidiobolus ranarum gH

I  V l a d i s l a v  R a c l a v s k ý  a n d  J a n a  N o v o t n á  ¡8

C entre for M olecular Biology and Medicine, Faculty of Medicine, Palacký University,
Ilněvotínská 3, CZ-775 15 Olomouc, Czech Republic g j

■  Chitin plays an im portant role in fungal cell wall rigidity. Stimulation of chitin nj
■  synthesis was detected in cases of cell wall damage, in mutants with cell wall | |t
■  defects and in response to hypotonic shock. Nikkomycin Z is a tripeptide which H
■  inhibits chitin synthases competitively. In the yeast. Saccharomyces ccrevisiae K,;
■  varies for different chitin synthase isozymes between 0.21 and 890 //M. In the B
I  filamentous fungi Mucor plumbeus and Gcotrichum candidum 1 //.M Nikkomycin g||
■  Z was described to induce swelling of hyphal apices. 9
■  We tested the effect of Nikkomycin Z in the filamentous fungus Basidiobolus 'M
I  ranarum. The effect- of Nikkomycin Z was concentration-dependent. The highest B
I  concentrations of Nikkomycin Z caused immediate swelling of hyphal apices and Hj
I  lysis, Intermediate concentrations of Nikkomycin Z caused formation of large |p
■  spherical cells with irregular cell wall deposits formed at the inner side of the p§
I  cell wall after prolonged exposition (24 hours). The lowest effective Nikkomycin B
I  Z concentrations caused only minor changes in growth pattern - the liyphae were B
I  not as straight as in the controls and dumbbell-like cells were observed. The lowest B
■  effective concentration of Nikkomycin Z was determined to be 0.5 T //M. S
I  Formation of irregular cell wall deposits after prolonged exposition to Nikkomy- |§
I  cin Z indicates tha t the inhibition of chitin synthases causes spatial disorganization H
■  of cell wall synthesis and induces cell wall synthesis. As the material of these f e
I  deposits was stained with Rylux BSU very intensively, it might consist of chitin. | | |
M However, this has to be proved by chemical analysis. ||§

I  Position and prospect of Slovak mycology at the turn of the second millennium B
I  Post avenie a výklady slovenskej mykologie na přelome tisícročia BB

■  A n t o n  J a n i t o r

I  In s titu te  of Experim ental Phy topathology and Entomology, Slovak Academ y of Sciences
I  900 28 Ivanka pri D unaji, Slovak Republic

I  Slovak mycology was immediately connected to Czech mycology until the ¡H
I  last decade of this century In the future this historical fact must always fully
I  be respected and correctly interpreted. Today mycology in Slovakia already has
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a comparatively rich tradition. Its roots reach down to the past centuries from 
which the first information on the occurrence of fungi on this territory originate. 
History shows th a t the territory of Slovakia, already in the past time, was very 
interesting in respect of mycology.

The results attained during the last 40 to 50 years document the good level of 
Slovak mycology which gain respect and appreciation among biological disciplines. 
In the last years a big advance was made in the field of promotion of macromycetes 
and prevention against poisoning by poisonous fungi. To the progress of this field 
largely contributed not only professional mycologists but also amateurs.

At present scientific mycology is developed at the institutes of Slovak Academy 
of Sciences, universities and some departments of institutes focused on phyto- 
pathological mycology in agriculture and forestry. Many research tasks are invest­
igated through scientific projects. Remarkable results were attained by studies 
of physiology, biochemistry and genetics of fungal pathogens of cereals, sugar 
beet, grapevine, tobacco, introduced and native trees as well as medicinal plants. 
It is necessary to inform on the significant results of research in the field of 
dermatomycoses and mycotoxins. Slovakia attained a prominent international 
position by significant results of the study in the field of yeasts. Rightly can 
be spoken of a Slovak school in basic and applied research. Similar results were 
attained in the study of wood-destroying fungi. In the future attention need to 
be payed above all to the study of fungal systematics with regard to elaborated 
mycoflora of Slovakia. The systematics of fungi must be developed on modern basis, 
i.e. to bring the morphology and anatomy of fungi, close to general mycology, to 
pay more attention to fungal physiology and ecology.

New possibilities and demands of the research are unceasingly opened in the 
field mycogeography. It appears that bigger space in research must be provided 
for micro- and macromycetes because their mycelium forms mycorrhiza with forest 
trees, shrubs and plants.

For the future an urgent need appears to be the study of theoretical and 
practical questions of fungal physiology and genetics.

Attention must be paid to the collection of vital fungal cultures and mycosoci- 
ology.

To fulfil the given theoretical and practical questions it will be necessary 
to expand special staffs of mycologists, support their further specialisation and 
coordinate the mycological research according to the demands of the newest 
scientific knowledge.
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