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Agenda

Microbial Identification (MI)

­Fundamental Technology
Phenotype MicroArray (PM) Technology

­PM Technology for Gene Function

­PM Technology for Drug Discovery

­PM Technology for Strain Characterization

Fungal Applications
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Chemistry Platform: Carbon Utilization

Patterns begin developing in as little as 4 hours



Species are DEFINED by Patterns of Utilization



Universal Reporter System - Respiration
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Biolog GEN III System

­ No pre-categorization: no gram stain, oxidase, catalase
­ No additional follow-on tests
­ One test panel for both GN and GP
­ One minute set up
­ One color change
­ Over 1300 taxa
­ Provides biologically relevant information



Phenotype MicroArraysÊ

Scanning 2000 Pathways of E. coli



Why Measure Cellular Phenotypes?

DNA RNA PROTEIN PHENOTYPE

OªFarrell, 1975

Molecular Analyses 

Affymetrix, 1993

Cellular Analysis

Biolog, 2001



Measure 2000 Phenotypes 
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Comparing Two Cell Lines

PM Pattern

OmniLog PM System
PM Kinetic Result
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PM Platform ïComparing Two Cell Lines

PM Pattern

OmniLog PM System PM Kinetic Result

1 hr                                     Automatic                             24-48 hr



Metabolic Curves Compared
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Cellular Pathways Č Phenotypes



Inhibitors Knockout Various Pathways
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Phenotype MicroArrayÊ Applications

ÅTesting Cell Lines with Genetic Differences

®Determining Gene Function

ÅTesting Cell Lines Exposed to Drugs / Chemicals

®Evaluating New Drug Candidates

ÅDirect Testing of Cell Lines
ïStrain Description

®Strain Characterization 
®Optimizing Growth Conditions / Production Characteristics
®Testing Cells for Phenotypic Stability
®QA / QC of cell lines



Phenotype MicroArrayÊ

Testing Genetic Effects on Cells



Assaying Genetic Changes

Genotype                 Phenotype
Phenotype 
MicroArrays

Knock out a gene                      Which phenotypes change?

Compare Mutant to Wild Type to Determine Gene Function



E. coli malF::Tn10 vs MG1655

tetracyclines

tetracyclines

Green = Phenotypes Gained

Dextrin

Maltose

Maltotriose

Red = Phenotypes Lost



E. coli oxyR::kan vs MG1655

amino-
glycosides



Phenotype MicroArraysÊ

Direct Testing of Cell Lines



Comparison of Strains

Pathogenic (0157) and non-Pathogenic (MG1655) E. coli 
sorbitol

tellurite



Culturing an ñObligate Intracellular Pathogenò



Annotation of Transporter Genes in P. aeruginosa

­ Ian Paulsen and coworkers (PLoS Genetics, Sept. 2008) examined phenotypes of knockouts 
of transporter genes and compared them with functional annotations based on DNA 
homology.

­ Only 12/27 (44%) precisely matched predicted annotation

­ In 10/27 (37%) a more precise annotation was obtained

­ In 5/27 (18%) a significant reannotation was enabled

­ Novel transporters were identified for L-glutamate, N-acetyl-L-glutamate, hydroxy-L-proline, 
and histamine



Phenotype MicroArraysÊ

Testing the Effects of Chemicals



Testing & Evaluating Drugs

PM Pattern

OmniLog PM System

Bioinformatics Analysis

Add 
cells

Add cells 
+ drug

Patterns based on effect of drug under 2000 different growth 
conditions



Drug Interactions
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Isoblograms: Indifference
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Isobolograms of Antibiotics Tested in S. aureus
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0 0.5 1
0

1.5 0 0.5 1
0

1.5

1

0.5

1.5

1

0.5

1.5

1

0 0.5

0.5

1.5

1
0

1.5

IndifferenceSynergy Antagonism

Time at Maximal 
Growth Rate (Hr)

30-34
34-38

26-30

22-26

18-22

14-18

10-14

6-10

Em = Erythromycin
Tet = Tetracycline
Nor = Norfloxacin

[Em] / 
MIC



Cluster Inhibitors into Groups

Similar Mechanisms of Action

Oxolinic Acid
Ofloxacin
Norfloxacin
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Fungal Applications



Metabolic Profiling of Closely Related Fungi


