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MICROBES, ENVIRONMENT AND BIOTECHNOLOGY
IN THE YEAR OF LOUIS PASTEUR - A REVIEW

Z. Filip

Umweltbundesamt, Institut fiir Wasser-, Boden- und Lufthygiene, Langen,
Germany

The year 1995 has been designated “The Year of Louis Pasteur to mark the
hundredth anniversary of his death. This anniversary was commerated by six
International Scientific Symposia that should summarize the current progress
in the major fields of Pasteur’s scientific activities. Under a broad scale topic
“Microbes, Environment, Biotechnology™ one of the Louis Pasteur Symposia
was held in Papeete, Tahiti, in May 1995. This article consists of a compre-
hensive report of the selected papers that were presented at the symposium.
They included the following themes: (a) Old and New Microbes, (b) Carbon
Recycling, (c) Nitrogen Fixation and Symbiosis, and (d) Protection of Envi-
ronment. Because no symposium proceedings will be published, the review
should reveal an actual information to everyone interested in microbial ecology
and environmental biotechnology.

old and new microbes; carbon recycling; nitrogen fixation; protection of envi-
ronment

INTRODUCTION

Organized by UNESCO and the Institute Pasteur (Paris, France) 1995
celebrates the 100th Anniversary of the death of Louis Pasteur. Pasteur’s
a§t0nishing scientific performances started in the field of crystallography. The
dlscpyery of molecular asymmetry as one of the fundamental characteristics
of living matter led him, a few years later, to the germ theory of fermentation
and of diseases, and to the view that different chemical alterations, as well
:(S:isr’:lttil;p?oiicay processes, are causpd by specific types of lpicmbcs. These
biotech:]c ]t eories h'ave a far-reaching impact on l‘nodex“n microbiology and
lio activi?' ,O,gy.: L(‘)u?s Pasteur begamc alsp aware of the fagl that the metabol-
Ho COmr_lbcs'ol micl obcs are prqloundly in ﬂuenccq by environmental factors.
o 1 uted to scientific plnlosophy by perceiving that all forms of life

grated components of a global ecological system.
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The Year of Louis Pasteur included six international scientific symposia
held in each of five continents of the world. One of them was the international
symposium on “Microbes, Environment, Biotechnology* which was held on
May 8-12, 1995 in Papeete, Tahiti, French Polynesia. In this review article
selected presentations made at this important scientific event and belonging
to its major topics will be summarized.

OLD AND NEW MICROBES

Despite the fact that prokaryotes evolved about 3.8 billion years ago, the

two prokaryotic domains, Archaea and Bacteria, presently contain only aboui
3 250 validly described species (excluding Cyanobacteria), belonging to
about 220 genera. Over the last 15 years, the yearly increase in number of
new species has ranged between 70 and 150, and that of new genera between
15 and 30. According to Stackebran dt (Germany), the fraction of pro-
caryotic species is presently only about 0.2% of the total number of described
biological species. A question arises, whether as yet uncultured prokaryotes
(which may account for over one million) represent novel taxa or whether
they belong to known, culturable species. It should be stressed, however, that
unknown biodiversity of prokaryotes is not restricted to the uncultured or-
ganisms. As a result of the novel isolation techniques an increase in the
number of novel isolates has been also demonstrated. As an example Stacke-
brandt pointed on the recently isolated members of the order Planctomy-
cetales. Using 165 rDNA sequence analysis, nine and eight isolates could be
assigned to the genera Planctomyces and Pirellula, respectively. Three of the
novel isolates were of soil origin. One prerequisite for the assessment of
microbial diversity in natural environments is the availability of an extensive
molecular database of cultured organisms which can serve as a reference for
the comparison of sequences from both isolates and uncultured strains. The
comparison of sequences from environmental TDNA to each other and to
cultured strains, will also allow the recognition of putative target sites for
oligonucleotides, suitable for the specific detection of the respective strains
directly in their natural habitats.

Existing examples of novel isolates represent hyperthermophilic Bacteria
and Archaea described by Stetter (Germany). In contrast (o moderate
thermophiles, hyperthermophiles are unable to grow at ambient temperaturc.
Some of them are adapted to superheated water, and temperatures of 80 °C
are still too low to support growth of them. About 47 species of hyperthe
mophilic Bacteria and Archaea are known, which are grouped into 23 genelé
and 11 orders (Tab. I). Within the Archaea, members of the genera Pyrobact-
lum, Pyrococcus, Pyrodictium and Methanopyrus, e.g., exhibit the gr(w‘fvlh
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1. Genera and orders of hyperthermophiles (from Stetter, 1995)

Order Genus T max DINA
— (GC mol %)
Thermotogales Thermotoga 90 46
Thermosipho 71 30
Fervidobacterium 80 41
Agquificales Aquifex 95 40
ARCHAEA
Sulfolobales Sulfolobus 87 37
Methallosphaera 80 45
Acidianus (= Desulfurolobus) 95 31
Stygiolobus 89 38
Thermoproteales Thermoproteus 97 56
Pyrobaculum 104 46
Thermofilum 95 57
Desulfurococcales Desulfurococcus 97 51
Staphylothermus 98 35
Pyrodictiales Pyrocictium 110 62
Hyperthermus 108 57
Thermodiscus 98 49
Thermococcales Thermococcus 98 57
Pyrococcus 103 38
Archaeoglobales Archaeoglobus 92 46
Methanobacteriales | Methanothermus 97 33
Methanococcales Methanococcus 91 'H
Methanopyrales Methanopyrus 110 ;w()

temperat S s ~
late(lj) m;:lnr;?ys Ex:wn 1?)3 @ fmﬂd 110 ”C Hyperthermophiles had been iso-
e i h\)(\/el\t(fl -.cvonlyammg active yo]canic areas like terrestrial sul-
B . Seamou) tsp;{ngs. and squarme shallow and abyssal hot vent
Smoldering. oo me 9 'lan:made biotops are ggoltherlnal power plants and
- i ins; {»1 es. Recently communities of hyperthermophiles
Bl oo eep geothcrmally hgatcd oil reservoirs. In an ecologi-
» hyperthermophiles are either primary producers or consumers bof
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II. Energy yielding reactions in chemolithoautotrophic hyperthermophiles (from Stetter, 1995)

Energy-yielding reaction Genera (examples)

4 H,+ CO, = CH, + 2 H,0

Methanopyrus, Methanothermus, Methanococcus

Pyrodictium, Thermoproteus, Pyrobaculum,

0
Hy +S"— HpS Acidianus, Stygiolobus

4 H, + H,S0, = H,S + 4 H,0 Archaeoglobus

H, + HNO; — HNO, + H,0 Pyrobaculum, Aquifex

Pyrobaculum, Sulfolobus, Acidianus,

€ [ —
Hp + 1/2 0, = H,0 Metullosphaera, Aquifex

28"+3 0, + 2 H,0 — 2 H,50, Sulfolobus, Acidianus, Metallosphaera, Aquifex I

organic matter within their biotops. Primary producers gain energy by anaero
bic and acrobic types of respiration, in which molecular hydrogen is used
predominately as an electron donor (Tab. II). Consumers gain energy either
by anaerobic or aerobic respiration or by fermentation. Recent in sifu 16S
rRNA analysis indicate the existence of a great amount of so far uncultured
hyperthermophiles with unknown properties.

Due to the extensive studies carried out especially by Japanese scientists,
a broad knowledge already exist on the alkaliphilic microbes. They grow
optimally or very well at pH values above 9 but cannot grow or only grow
slowly at neutral pH. According to Horikoshi (Japan), isolation of alka
liphilic microbes must be carried out in media containing between 0.5-2% of
sodium carbonate, sodium bicarbonate, potassium carbonate or sodium bo
rate. The number of alkaliphilic bacteria found in soil was about 1/10 to 1/100
that of neutrophilic bacteria. They have been also isolated from sea sediment
collected at 6 500 m depth. Studies of alkaliphiles have led to the discov
of many types of enzymes which exhibit unique properties in many respects.
Some of them are listed in Tab. ITI. A number of enzymes have been already
produced in industrial scale plants. Alkaline proteases from Bacillus sp., e.g.,
have found an application in the detergent industry. These enzymes can be
also used to decompose the gelatinous coating of films, from which silver
was recovered. Alkaline cellulases produced by an other Bacillus sp. strain,
and which are commercially available, are used in the laundry detergents to
improve the washing effect. Xylanases with an optimum pH 9 and tempera-
ture 70 °C are proposed for use in biobleaching processes.

In tropical and semi-tropical saline lakes, halophilic bacteria represent the
largest development of Archaea that occurs in nature. The genera Natrono-
bacterium, Natronococcus, Haloferax, Haloarcula, Halococcus and Halobac-
terium probably represent relict organisms from the distant past. In samples
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1l. pifferent enzymes produced by alkaliphiles (from Horikoshi, 1995)

Enzyme Optimum pH Stability pH Mol. weight x 10*
Alkaline alginase 9 8-10 4
Alkaline amylase 10=11 611 6
Alkaline cellulase 6-11 5-11 4-8
Alkaline DNase 9 6-10 4
Alkaline pectinase 10 5-10 6-7
Alkaline protease 10.5-11 4-12 2-3
Alkaline RNase 9 6-10 1.2
Glukose dehydrogenase 9.8 6-10 5.1
Maltose dehydrogenase 10 6-10 3.9
Uricase 9 10 10
Xylanase 5.5-9 5-9 3.6
B-galactosidase 6.5 5.5-9 18.5
B-1,3-glucanase . 8.5 5-9 3.6

of brine from different geological locations and of different ages (26230 mill
years) halobacteria have been isolated together with a range of non—archaeai
halophilic prokaryotes (Grant et al., UK). Some halobacteria become in-
corporated in a viable state within pockets of brine inclusions that are a per-
mament feature of the salt crystal structure. These bacteria, e.g. from solar
salts, are responsible for the ready spoilage of proteinaceaous materials such
as sa!t.treated hides and fish. Gene sequence studies using polymerase chain
amphﬁcation and 16S rRNA are necessary to determine the evolutionary
distances between halobacteria and different halotolerant prokaryotes.

CARBON RECYCLING

- g}f;eb?zfriciatlog (!); ?el‘lulow_ gontribules a major part to the carbon cycle
N I;n;ri: : uCose—ulez.mg organisms bcl-ong almost exclusively to
1 i un~c1. ellvplolytxc bacteria occur in a wide variety of taxo-
| e génzrlm]on?pafs‘smg. numerous Qram—posn.we anq Gram-negative
ASComyca.es - ;))ytlc ‘ung% mclude‘vlarlous aerobic species belonging to
b, particH]’arl lté/r0171:‘;c,€t?é and Basu{zomycetcs, and §evcrztl anaerobic spe-
B ¢ rumina},;t. z)iAtlrlu l({nllyc.cres, which are present in the gastrointestinal
Blduce <. s organisms that are'able to utilize nature cellulose

sets of extracellular cellulases with complementary specificities.
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Clasically, cellulases have been ordered into three major categories: (a) en-
doglucanases, which attack cellulose chains at random but preferentially
within the amorphous regions of the fibrils; (b) cellobiohydrolases, which
attack cellulose chains stepwise from the non-reducing end; (c) B-glucosi-
dases, which hydrolyse cellobiose and low molecular weight cellodextrins
into glucose.

Beguin (France) extensively studied the cellulase system of Clostridium
thermocellum. This is a Gram-positive, sporogenic and strictly anaerobic
bacterium with an optimum growth temperature of about 60 °C. Cellulose is
rapidly degraded by C. thermocellum and fermented into ethanol, acetate,
lactate, formate, hydrogen and carbon dioxide. The cellulolytic enzymes of
this bacterium are assembled into specific complexes — cellulosomes. The
cellulosome contains at least 14 different components; the majority of them
possess endoglucanase activity. Different endoglucanase genes, two fB-glu
cosidase genes, two xylanase genes and one B-1,3-B-1,4-glucanase gene were
cloned from C. thermocellum. The cellulosome also consists of a large, non-
catalytic component, now termed CipA (for cellulosome integrating protein)
that might act as a scaffolding element of the complex and as a cellulose-
-binding factor mediating attachment of the catalytic subunits to the substrate
Besides CipA, the OlpA protein located in the cell envelope of C. thermocel-
Lum seems to be involved in anchoring individual cellulolytic components to
the cell surface. These components may promote cell-bound cellulolysis when
the bacteria make a close contact with the substrate.

Mastromei et al. (Italy) isolated Streptomyces rochei, a cellulolytic
actinomycete from the gut of termites. From this microbe two cellulase genes
have been cloned: a B-glucosidase, and an endoglucanase gene. In these
enzymes the catalytic domain and the cellulose binding domain have been
identified. Southern hybridization analysis showed sequences similar to the
S. rochei genes also in the majority of 156 Streptomyces strains isolated from
various sources.

Lignin is second only to cellulose in abundance natural polymer in the
terrestrial biosphere, and it physically protects the cellulose and hemicellu-
Joses in woody tissues from attack by the enzymes of non-lignolitic microbes.
Lignin degradation occurs not only in wood, but also in the litter of forest
floors, in soils, and in other ecosystemes. According to Kirk and Hamme
(USA) white rot fungi are the most efficient decomposers of lignin. In fact,
they decompose all three structural components of wood-cellulose, hemicel-
luloses and lignin, and under optimized conditions, the rates at which they
mineralize lignin rival those of polysaccharide degradation.

Mubyana (New Guinea) isolated different fungi such as Fusariwm sp-,
Gliocladium sp., Helmintosporium sp., Chaetomium sp., Polyporus sp-
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Penicillium sp., Aspergillus niger, and Trichoderma viride from decaying
~ timber. The fungal colonization of timber, however, became simiﬁcantl?
reduced after spraying the timber with inhibitory bacteria. Among Dtho twelve
pacteria tested, Bacillus subtilis, Serratia marcescens, Micmcoicus roseus
and Micrococcus luteus showed the highest fungal inhibition.

Recently, most research on the biochemistry of lignin degradation has been
done with the experimentally advantageous fungus Phanerochacte chryso-
sporium (Burds). An extracellular lignolytic system of P. c/'zry.vosporim;; as
currently unders.tood is shown in Fig. 1. It consists of lignin perbxidases (LiP)
manganes peroxidases (MnP), and glyoxal peroxidases (GLOX), the activities
of which supplement each other. The LiPs are encoded by at least ten struc-
turally related genes; the MnPs are known to be encoded by a minimum of
four genes. GLOX is encoded by a single gene with two allelic variants
unlinked to any LiP or MnP genes. LiPs and MnPs are involved also in thé‘,
initial oxidation of certain polycyclic aromatic hydrocarbons and chlorinated
phenols by P. chrysosporium. These activities make them attractive candi-
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dates for use in the bioremediation of chemically polluted sites. Contaminants
can be either mineralized or “humified* with lignocellulose-derived polyphe-
nols or with existing humic acids as a result of the activity of fungal enzymes.
Humification results in irreversible covalent binding of the pollutants to hu-
mic materials, rendering them biologically unavailable and thus intoxic.

Humic substances are a major component of the refractory organic matter
not only in soils but also in recent marine sediments. Their origin and cha-
racteristics, however, may differ from those of soils. Filip and Alberts
(Germany/USA) studied two fungal species — Phaeosphaeria spartinicola
and Phaeosphaeria halima — in order to determine if they contribute to the
formation of humic substances. These fungi commonly colonize leaves and
stalks of Spartina alterniflora (Loisel.), a smooth cordgrass dominant in the
salt marshes of the Atlantic coasts of the USA. In incubations of up to one
year in duration, the fungi did not form dark pigments when grown in an
artifical, full nutrient medium. However, if the nutrient solution was enriched
with a water extract of S. alterniflora, appreciable amounts of dark brown
substances were produced. The results of elemental (C, H, N, O), spectral
(UV, Vis, FTIR) and electrophoretic (PAGE) analyses show the dark polymer
substances to be similar to salt marsh humic acids.

In marine sediments, natural swamps, and also in intentionally flooded
soils, such as rice paddies, methanogenesis represent the terminal process in
anaerobic degradation of organic compounds. In fact, methanogenesis ranks
with photosynthesis and respiration to one of the major components of
global carbon cycle. Methanogens themselves are a very diverse group of
microbes which seems to be able to catabolize only a limited range of sub-
strates to CHa, specifically CO, COz and formate and a few compounds that
contain preformed methyl groups (methanol, methylamines, methylmercap-
tan, secondary alcohols, dimethyl sulfide and acetate). In most natural envi-
ronments these carbon-containing substrates and the Ha used for their
reduction to CHy are generated from more complex substances by versatile
microbes. Because of their economic and environmental importance, e.g., the
increasing concern for methane as an atmospheric “greenhouse-gas®, studies
of methanogens and methanogenesis have intensified. Reeve et al. (USA)
reported on seven biochemical steps that have been characterized in the Ho-
-dependent reduction of CO2 to CHa, primarily through studies of Methano-
bacterium thermoautotrophicum. During this process the C)-moiety is re-
duced progressively, from CO> through the formyl, methenyl, methylene and
methyl reduction levels to CHs, and is transferred from cofactors methano-
furan to tetrahydromethanopterin and to coenzyme M. Virtually all of the
enzymes that participate directly in the methanogenesis pathway leading from
CO, to CHs have now been purified and characterized and most of theif
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encoding genes havg been cloned and sequenced. That the synthesis of dif-
ferent methanogenesis enzymes can be controlled in the laboratory by growth
conditions can now also be included in the future design, and in current
manipulations of anaerobic digestors that are used for waste treatment and
biogas production.

NITROGEN FIXATION AND SYMBIOSIS

The study of nitrogen cycle consists of several examples of how Pasteur’s
work was extended in the 19th century. The denitrifying bacteria that trans-
form nitrate into molecular nitrogen were first isolated by Gayon and Dupetit
in 1886. In 1890 Winogradski described first the bacteria Nitrosomonas that
bring about nitrification, and in 1893 the same scientist isolated in France the
free-living nitrogen-fixing bacterium, the anaerobe Clostridium pasteurianum. In
the last years molecular genetic analysis has led to enormous strides in 6ur
knowledge of the environmental regulation of diazotrophy and the elucidation
of signal transduction pathways controlling nitrogen fixation. According to
Dixon (UK), the complete sequence of the twenty genes in the nif gene
cluster from the facultative anaerobe Klebsiella pneumoniae, e.g., has paved
the way for comparative sequence analysis of nitrogen fixatio;l in diazo-
trophs. It is clearly apparent that each organism maintains a common core of
genes (nif, H, D, K, T, Y, E, N, X, U, S, V, Z, W, M, B, Q) whose products
are probably essential for efficient biosynthesis of nitrogenase. In the next
ten years we can expect a far more detailed picture of the role of individual
proteins in nitrogenase biosynthesis and metallocluster assembly.

The legume-rhizobia symbiosis is estimated to fix as much nitrogen per
annum as the fertilizer industry produces and is of great agronomic and
Z@logmal impprtance. Rhizobia are now classified into three genera, Rhizo-
O;urtrtzl,eB‘f;c;ctlyt;/‘zlzolﬁum., and Azorhi;obium. De nar ie et al. (France) pointed
. c(l)tf%le{leflcfn;anlpulatxon of the rhxzobigl partner has led to the
. COnthO]OOFinoei (the i?ga' genes) requxre.d for }nfectlon, nodu-
B ool st specifity. The.expressmn o.f these genes is
B e p; signals, usually tjlavonoxds, excreted in root exudates.
B ;)h a[?prf)pr-lat_e plant inducers, regulatory rhizobial NodD

o n‘i e tla‘nb.crlptlon of the stliuctural nod genes.

g astlurogen—flxmg bact.erlal species have been isolated from cereal
AZOSpirillunz Whgehgraise§. Spec1al attention has been.given to the genes
e 5. . eg ‘C}? onizes the root system. Acc_ordmg to Elmerich
v S} Ehmes ave been descrl-bed on the. basis of phenotypic proper-
alOpraefenS anda;ac?erlstlcs: A. braszlenseZ A. lipoferum, A. amazonense, A.
. irakense. These bacteria are Gram-negative chemoorga-
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notrophs of vibroid shape. Their motility is ensured by a polar flagellum,
Strains have been found in association with monocotyledons, including
maize, rice, sugarcane, sorghum, forage grasses, and with dicotyledons. Bac-
teria induce an enhanced proliferation of the lateral roots and of root hairs.
They are also known to produce siderophores and bacteriocins which may
serve as biocontrol agents in the competition with other members of the soi]
microflora. The nitrogen fixation genes in Azospirillum seem to be expressed
during association with the host plant. Experiments using the 5N isotope
indicated that the N3 fixation by Azospirillum can account for several per cent
of the total nitrogen in the plant.

Further research should also address the actinomycete genus Frankia. The
family Frankiaceae, as now defined, contains the genera Frankia, Geoder-
matophilus and Blastococcus. According to Silvester (New Zealand)
Frankia is a uniquely diverse organism, having variable structure both in
symbiosis and in the free-living state. Strains are characterized by extensive
hyphae and terminal or intercalary multilocular sporangia. A most important
feature of the genes is the production of vesicles in culture, i.e., lipid encap-
sulate spheres 2—-6 um in diameter, born on short stalks cut off by a cross
wall. They are the sites of nitrogenase activity. The nitrogenase is a standard
Mo-Fe system which is strongly O labile, requires Mg-ATP and a source of
reductant and produces NHy + Ha. Frankia forms effective symbioses with
a wide range of angiosperm hosts, however, there is a reason to believe that
some Frankia strains are ubiquitous and persist in the absence of host plants.

Haselkorn et al. (USA) underlined the importance of the cyanobac-
terium Anabaena which occurs from polar to tropical regions, although abun-
dance is probably greater in the latter. Anabaena growths in filaments
containing up to several hundred vegetative cells that carry out photosynthe-
sis, evolving oxygen. Under condition of nitrogen starvation, heterocysts
specialized for N fixation differentiate at regular intervals along each fila-
ment. The conversion of an oxygen-evolving vegetative cell into a nitrogen-
-fixing heterocyst requires the differential expression of more than a thousand
genes. Among them the hetR and patA belongs to the early acting genes that
increase in abundance within an hour of transfer to nitrogen-free medium.

PROTECTION OF ENVIRONMENT

During the past few decades large quantities of different chemicals have
been released into the environment. Still, microorganisms have been exposed
to these environmental pollutants for only a short period of evolutionary time.
Thus, current pathways for the metabolism of xenobiotics could hardly reach
an optimal state of development. Hence, the microbial activities that can serve
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as the basis of biotechnological protection of environment should be im-
proved. Plep er et al. (Germany) summarlzed.some examples of how novel
degradative pathways have been constructed in Pseudomonas putida by a
combination of some unspecific degradative sequences with the ortho-cleav-
age pathway for chlorocatechol. However, when added to contaminated sites,
these bacteria usually exhibit poor survival and their contribution to biore-
mediation is less than predicted from laboratory experiments. Furthermore,
pollutants such as chloroaromatics can be only cooxidized, and in the process
generated compounds can be more toxic than those initially present. A judi-
cious combination of segments of different metabolic pathways in suitable
bacteria should be developed in order to construct effective microbial tools
for bioremediation. The utilization of broad-host range plasmids should gain
more attention according to Mergeay et al. (Belgium). These plasmids are
able to self-transfer and/or self-replicate in a wide range of taxonomically
distant hosts. Genetic transfer of metal resistance, e.g., is intended to decrease
the burden exerted by toxic heavy metals on the biodegradation of organic
compounds.

Prichard etal. (USA) were able to demonstrate the usefulness of biore-
mediation used as a supplemental cleanup tool in the Exxon Valdez oil spill,
in Prince William Sound, Alaska. The oil degradation by indigenous mi-
croflora could be significantly accelerated especially by the application of a
slow release formulation of organic nitrogen and phosphorus fertilizers.

Several bacteria, such as Acinetobacter sp., Arthrobacter sp., Azotobacter
sp., Bacillus sp., Citrobacter sp., Corynebacterium sp., Pseudomonas sp.,
Staphylococcus sp., Streptococcus sp., Thiobacillus sp., but also yeasts, acti-
nomycetes and filamentous fungi, have been screened and found capable of
degr.ading a large scale of chemical pollutants according to Song and Yan g
(China). The successful collection of these microbes has constituted an infra-
structgre for the development of microbiological processes for waste treat-
ment in China.

. Chf:t et al. (Israel) stressed the importance of antagonistic microbes in
blolqglcal.conlrol. Two major approaches include: (a) the introduction of
Isl?ef‘fgtlfé? Elciobial al'lfa.gonis:lsv inlovt'he §0i1 or plzn.]t material; (b) the enhance—
amendmeni:njt"igonmf a;uw‘ly f)t mdlgcpops-mlcrobgs, e.g. by organic §0i1
i ami.bio‘c.% maf1 :‘mlsmf .0‘1‘ an‘tagom:stzc Wter.aclmns involve parasitism
i us,ed - [hslsbf"ml L'omp‘cunons. {n many stud{es Pseudomonas sp. have
e e bio ogical (,()l]tI'O].Oi soil-borne dlse.asesA In most cases, the
. ¢ activity Qf these baqlerxa was related to siderophore (Fe”* chela-
Pseudomoor antlblgtlcs production. Recently, a Bjl,3—glucanase—pmducing
. nas cepacia has beep found (Q decrcas-‘e. .the incidence of plant diseases

Y Rhizoctonia solani, Sclerotium rolfsii and Pythium ultimum by up
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to 85%. The ability to produce hydrolytic enzymes that degrade fungal cell
walls is considered to be an important characteristic of biocontrol agents. Due
to the production of extracellular lytic enzymes (e.g., chitinase, B-1,3-gluca-
nase, lipase, proteinase), several species from the fungal genus Trichoderma
represent strong biocontrol agents of some soil-borne plant pathogenic fungi.

Also the exploration of Bacillus thuringiensis as a biocontrol agent will
certainly continue. The lack of its widespread adoption is due to several
inherent biological characteristics which according to Klier (France) in-
clude: (i) host range specifity; (ii) inability to target pests that feed internally
or on roots; (iii) degradation on foliage by sunlight or other environmental
factors; (iv) lack of residual activity in water due to rapid settling of spores
and crystals and adsorption to organic particles; (v) relative quick degradation
by soil microbes. The application of genetic technology may help to over-
come these limitations and to make the use of B. thuringiensis more success-
ful. Other microbial hosts for the toxic crystal proteins could also present
interesting alternatives and, eventually, the plant itself may become the ve-
hicle for administering biopesticides.
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Némecko): o ’ T

Mikroby, prostiedi a biotechologie v roce Louise Pasteura — piehledny referit.
Scientia Agric. Bohem., 27, 1996 (1): 67-80.

Rok 1995 byl v mezindrodnim kalendati védeckych jubilei oznaden jako ,,Rok
Louise Pasteura” k ucténi pamatky 100. vyro&i dmrti tohoto vyzna&ného bad;xtelc
v ol?lasti prirodnich véd. V ramci tohoto jubilea zorganizovaly UNESCO a patizsky
In.s.tltut Pasteur Sest mezindrodnich védeckych sympozii v péti kontinentech w{t)y
ngch _cilem byla souhrnnd diskuse o aktualnich pnzﬁmdch v téch oblastech 1TL1ik1‘(L);
blOli(?gle, kferYtn Louis Pasteur a jeho védecka $kola polozili zaklad. Jedno ze sym-
I;;)Zl:;nl;tlzreo;exzasyvlaio l?r(v)blcmal(ikou mikroorgani?mﬁj prostiedi a bimcchnoloigie,
e materiéi ,O ‘~. J\vet_r?a 19)5, \% Papvec.tcvnu rahm (Francouzska Polynézie).
- Odb(})/ /,c‘syn‘uj)‘(?zmvnc.budou zvcrv‘q—neny, i kflyi maji znacny informativni
o )F’rvn(zakvuu;nost, jev tomto cl;}x}ku podanalsouhmnzi informace o ob-
e kolobé}: Ul;;])]ck\; lz) 1;11131;{3“}:1(1111 tato tcg‘léta: a)\ zndmé a nové mikroorganis-
V prvém tématu se pojednavd o néktuerd’ZZI:\iLOrf‘:; (vj', (?%hl?{]l(1 pmsmd%l ych radi
. N y . k}),,r%dmsmm‘x ta.xonovr)mckﬂh radg
hyper[hermofﬂové ;.qumuci o ‘t )l/ I 1l ne’o vy yx:n vlasl’nostmx. Pa.m‘k nim napr.
mikroorganjsmy - ka g pri kep] Obtilu nad‘ 100 °C . da!e ‘ulkalofﬂm a halofilni
s tvori)é hum}u ‘0 e’\ol 1;) ok 'ehu uhliku se p@edn:l\"awo rvoz‘kladu celulozy
e i sovyu d[é ¢ a 0 mctfi?og.enezx‘ .I)a}sl Cast ¢lanku je vénovi-

nosférického dusiku za ucasti symbiotickych i nesymbiotickych
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o mikrobnim rozkladu anthropogennich $kodlivin a také o pouZiti mikroorganism
v ochran€ rostlin. Ve velkém poctu diskutovanych praci byl patrny vzristajici podil
molekuldrné-biologickych metodickych pfistupd k feSeni dané problematiky.

zndmé a noveé mikroorganismy; kolobéh uhliku; fixace dusiku; ochrana prostiedi
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