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Bacteria, 1999
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Koncept vrste (species) in debla (phylum) v mikrobiologiji

Bioloski koncept vrste vs. filofenetski koncept vrste
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Tabela 1: Stevilo znanih in opisanih vrst zivih bitij in ocenjeno itevilo vseh vrst zivih bitij na nagem planetu

_ {(povzeto po: Savage (1995) BioScence, 45(10): 673-679)

Takson St. znanih vrst  Ocenjeno $t. vseh vrst

Virusi 5000 morda 500.000

Bakterije 3100 300.000-2.5 milijona

Cianobakterije 1700 6000 -.I

Alge 40.000 200.000-10 milijonov

Glive 70.000 1,0-1.5 milijona

Prazivali 40.000 100.000-200.000

Lisaiji 17.000 34.000-56.000

Mahovi 17.000 35.000

Rastline 250.000 300.000-500.000

Zivali (izbrane skupine)

Nematodi 15.000 500.000-1 milijon

Kolobarniki 12.DDO| 50.000

MehkuZci 70.000 200.000

IglokoZci 6200 10.000

Raki 40.000 200.000

Prsice in pajki 75.000 750.000—1 milijon

ZuzZelke 950.000 8—10 milijonov

Ribe 20.000 40.000

DvozZivke 4500 6000

Plazilci 6400 7500

Ptice 9100 9500 8

Sesalci 4000 4100
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TABLE 1. Culturability determined as a percentage of culturable
bacteria in comparison with total cell counts

Habitat Culturability (% )" Reference(s)
Seawater 0.001-0.1 48, 81, 82
Freshwater 0.25 75
Mesotrophic lake 0.1-1 150
Unpolluted estuarine waters 0.1-3 48
Activated sludge -15 160, 161
Sediments 0.25 75

Soil (.3 153

“ Culturable bacteria are measured as CFU.

Micromiouocical Reviews, Mar. 1995, p. 143169 Yol 59, No. 1
(74995804 00 4 ()
Copyright © 1995, American Society for Microbiology

Phylogenetic Identification and In Situ Detection of Individual
Microbial Cells without Cultivation
RUDOLF L AMANN* WOLFGANG LUDWIG, ann KARL-HEINZ SCHLEIFER

Lehrsiuhl fiir Mikrobiologie, Technische Universitis Minchen, D-8029) Munich, CGermany
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BioloSka raznovrstnost - fizioloska, morfoloska, ekoloska
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FIG. 2. Time line for the planet Earth. Various salient events in the
planet’s history are shown, including the times at which certain major

Billions of years ago

evolutionary groups are thought, from fossil evidence, to have arisen. L




Molekularni kronometri (markerji) v mikrobni taksonomiji
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Predlagani koncept prokariontske vrste (filofenetski koncept):

“vrsta je monofiletsko in genomsko skladna gruca individualnih organizmov,
ki izkazujejo visoko stopnjo podobnosti v Stevilnih neodvisnih znacilnostih in
jo lahko prepoznamo po diskriminativni fenotipski lastnosti”.

Arbitrarne meje: e 97% identitete 16S rRNK
e /0% DNK:DNK homologija “mikrobna vrsta”
e AG+C <5 mol%
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Z
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Useful culture dependent and culture independent methods.

® RFLP restriction fragment length polymorphism ® ARDRA ampliWed rDNA restriction analysis,
® DGGE denaturing gradient gel electrophoresis ® TGGE temperature gradient gel electrophoresis,
® SSCP single-stranded conformation polymorphism @ FISH Xuorescence in situ hybridization =
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Environmental samples

.

Total DNA extraction
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Cloned metagenomic
DNA fragments in suitable vectors
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Transformation in host bacteria

.

Metagenomic library

Function-driven analysis
Screening for expression

Sequence-driven analysis
Screening of conserved

of specific traits genes
Heterologous gene Phylogenetic markers
expression 165 rRNA gene
Functional analysis Phylogeny and functional
Identification of new studies
genes

Scheme of construction and screening of environmental metagenomic libraries
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underexplored “rare biosphere”

Sogin et al., PNAS, 2006, 103(32): 12115-12120.
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TREE OF LIFE Login ~
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C: drevo Zivljenja, kot ga
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spletno orodje ITOL, Ki
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pridobljene neposredno
i1z okoljskih vzorcev,
torej brez osamitve in

http://itol.embl.de/
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An ecological and evolutionary perspective
on human-microbe mutualism and disease

Les Dethlefsen', Margaret McFall-Ngai* & David A. Relman"3*
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