
ARB: ARB: 
a a Graphically OrientedGraphically Oriented Software Software Package Package 
Comprising Various Comprising Various Tools Tools for Sequence for Sequence 

Database Handling and Database Handling and Data Data AnalysisAnalysis
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Automation of Data ImportAutomation of Data Import
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Databases
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The ARB Parsimony ToolThe ARB Parsimony Tool

•• Able to handle big Able to handle big 
trees (e.g. >30.000 trees (e.g. >30.000 
16S/18S16S/18S rRNArRNA
sequencessequences

•• Allows optimization Allows optimization 
of of subtreessubtrees with with 
different different 
parameters.parameters.

•• Positioning of Positioning of 
sequences sequences 
possible without possible without 
changing initial changing initial 
topology.topology.
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Stability of Probe Stability of Probe –– Target HybridsTarget Hybrids

• Size
• G+C Content
• Sequence
• Temperature
• Ionic Strength
• Denaturing Agents

•• Number and Character of MismatchesNumber and Character of Mismatches



Criteria for Criteria for in in SilicoSilico Probe Design and EvaluationProbe Design and Evaluation

• Dissociation Temperature
• G+C Content
• Number of Diagnostic Mismatches
• Position of Diagnostic Mismatches
• Character of Diagnostic Mismatches
• Nearest Neighbors of Diagnostic Mismatches
• Intra-probe and –target Base Pairing
• Target Position
• Hybridization Technique



In In Silico Silico Design and Evaluation ofDesign and Evaluation of TaxonTaxon
Specific ProbesSpecific Probes
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InIn situ hybridizationsitu hybridization of of GlaucomaGlaucoma scintillans scintillans with with 
multiple probesmultiple probes



•• All probes on the webAll probes on the web
•• Multiple probe sets for Multiple probe sets for 

selected selected phlogentic phlogentic 
groups groups –– chip designchip design

•• Chip data analysis and Chip data analysis and 
evaluation tool.evaluation tool.

Current Software Current Software 
DevelopmentDevelopment





Reverse Hybridisation on DNA ChipsReverse Hybridisation on DNA Chips

LOAD

SPOT

Sample
Reservoir PCR

Spotting and immobilisation
of the DNA-probes

Hybridisation  with Biotin-labelled
PCR-product

WashingWashing

Incubation with Straptavidin-Cy5 Detection 
with 

Fluorescence 
scanner





The SRP PhyloChip - a 16S rRNA gene-
based oligonucleotide microarray as 
biodiversity screening tool for sulfate-
reducing prokaryotes in the environment

Alexander Loy, Angelika Lehner, Natuschka Lee, 
Stephan Stubner, Kirsten Küsel, Harold Drake,
and Michael Wagner



LimitationsLimitations ofof current rRNAcurrent rRNA--basedbased
SRP SRP DiversityDiversity ResearchResearch
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Design and Design and CharacteristicsCharacteristics
of SRPof SRP--PhyloChip ProbesPhyloChip Probes

16S rRNA database containing all sequences from recognized 
SRPs 

Validation of SRP phylogeny (cultured bacteria and available 
clone sequences)

14 universal, bacterial, and group-specific probes
26 published oligonucleotide probes specific for different SRPs

102 newly designed probes of identical or hierarchical specificity
monophyletic groups of SRPs



ApplicationApplication ofof the the SRPSRP--PhyloChipPhyloChip
inin ClinicalClinical andand EnvironmentalEnvironmental SamplesSamples

Chemocline of a cyanobacterial hypersaline mat
(Solar Lake, Sinai)

Tooth pocket material from patients
with periodontitis

Sphagnum moss- and Molinia grass-covered
moor soils (Fichtelgebirge, Germany)



Hybridization withHybridization with Cy5Cy5 labelled labelled PCR PCR productproduct toto
DsvhaDsvha --test Chiptest Chip

target: Dsv.ha.16s 
PCR product 
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OrganismsOrganismsOrganisms
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Currently Maintained ARB DatabasesCurrently Maintained ARB Databases

((EucaryaEucarya, , ArchaeaArchaea, Bacteria), Bacteria)

•• Small subunitSmall subunit rRNArRNA
•• Large subunit Large subunit rRNArRNA
•• Ribosomal ProteinsRibosomal Proteins
•• Elongation Elongation –– initiation factorsinitiation factors
•• Proton Proton translocating ATPase translocating ATPase subunitssubunits
•• Heat shock proteinsHeat shock proteins
•• recArecA
•• RNA RNA polymerasespolymerases
•• DNA DNA gyrasesgyrases
•• Aminoacyl tRNA sythetasesAminoacyl tRNA sythetases
•• CytochromeoxidaseCytochromeoxidase



Database and Software AccessDatabase and Software Access
http://http://wwwwww..arbarb--homehome.de.de



TheThe ARB ARB ProjectProject: : 
IntegratedIntegrated Gene and Genome Gene and Genome 

DatabasesDatabases, Tools , Tools for Phylogenyfor Phylogeny, , 
Taxonomy Taxonomy and and IdentificationIdentification

W. Ludwig, O.Strunk, R.Westram,
L. Richter, H. Meier, A.Buchner, T.Lai, Yadhukumar, G.Jobb, S.Steppi, K. Bader, W. 
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