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Identification?
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Approaching Microbial Diversity
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Linking Diversity with Community Composition
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Gossenköllesee

Bacteria

Clone specific probe

Glöckner et al., AEM, 1999
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Probe Design
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Probe Design

Criteria for probe design

• Dissociation temperature
G+C content
Td = 4N(G+C) + 2N(A+T) Suggs, 1981

• Number of diagnostic mismatches

• Quality of mismatches
Destabilizing: A-A, A-C, T-T, T-C, C-C
Slightly destabilizing: G-T, G-A, G-G

• Position of mismatches

• Neighborhood bases

• Intramolecular base pairing

• Method of hybridization
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Optimizing the Hybridization Conditions
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Probe Design
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Problems - Data

AAGCCCGGAGAACGGTAG
5'-3' UCGCAAGACCAAAGAGGGGCCUUCGGGCCUCUUGCCAUCGGAUGUGCCCAGAU

.............................N.......................

.......................N.....C......T................

----------------------------.C......C................

Non-
Target ?

3'-5'

?

Probe
Target

?
?

?
Microheterogeneities

• Multiple operons

• Cloning – expressed operon?

• Direct sequencing – ambiguities
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Problems - Coverage

Target group Probe

Amann, Bergeys
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Multiple Probes Concept
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Phylogeny

• Ribosomal RNA

• Functional 
genes

Probe design

A Software Environment for Sequence Data
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Probe-
functions
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ARB: Selection of Organisms
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ARB: Probe_Design
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ARB: Probe Design Results
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ARB: Probe_Match
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ARB: Weighted Mismatches
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ARB: ARB_Edit – Pitfalls in Probe Design
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ARB: Secondary Structure Editor
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ARB: Identification of Nevskia Ramosa
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Fluorescence in situ hybridization of Nevskia ramosa
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