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Shewanella oneidensis is Useful for Bioremediation

- S. oneidensis might prove useful for direct bioremediation of both metal and 
organic pollutants under anaerobic conditions.

- S. oneidensis can reduce the levels of oxidized metals.

- S. oneidensis is infrequently a human pathogen. 

- Shewanella oneidensis is an important model organism for bioremediation 
studies because of its diverse respiratory capabilities, conferred in part by 
multicomponent, branched electron transport systems.
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Shewanella oneidensis MR-1 GDB Schema Figure
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The Expected Number of IDs Were Found

Source Number of OrderedLocusNames IDs

by XMLPipeDB match in UniProt XML File 4207

by TallyEngine in the UniProt XML File 4196

by TallyEngine in PostgreSQL database 4196

total OrderedLocusNames in the gdb 8392

Coding Genes in the MOD 4196



Tally Engine Results Show That The Counts Match
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Match Command & PGAdmin III Query
Match command:

java -jar xmlpipedb-match-1.1.1.jar “SO_A?[0-9][0-9][0-9][0-9]” <

SOneidensisUNIPROT

PGAdmin III query:

select count(*) from genenametype where type = 'ordered locus' and

value ~ 'SO_A?[0-9][0-9][0-9][0-9]';
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ID’s That Weren’t Exported Are Unnecessary 
- There were 11 OrderedLocusNames IDs 

that were nominally (no gene tag) not in the 
XML source.

- These 11 OrderedLocusNames IDs were 
not imported into Postgres because they are 
all only part of "protein-protein interaction” 
databases and can be safely left out.

- There were no OrderedLocusNames IDs in 
PostgreSQL that were not exported to the 
GenMAPP Gene Database.

SO_3699

SO_1312

SO_4269

SO_2875

SO_4532

SO_4580

SO_2662

SO_4423

SO_3156

SO_2967

SO_2024
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The Code Was Changed to Handle ID’s Without 
Underscores

- For every OrderedLocusNames Entry, the entry is duplicated and the 
underscore is removed.

- This results in the total OrderedLocusNames in the gdb to be twice the 
number of OrderedLocusNames found elswhere.
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DNA Microarray Paper Experimental Design



DNA Microarray Paper Iron Depletion in the 
Anaerobic State



DNA Microarray Paper Showed Variations in 
Depletion vs Repletion Responses

- Three major modules
- Iron acquisition, anaerobic energy metabolism, and protein degradation



DNA Microarray Paper Analysis of Significant 
Results

- Anaerobic energy metabolism model
- Lack of oxidative stress
- Rapid iron uptake

- Therefore, our question is: how can we use these explanations to interpret the 
microarray data using programs such as GenMAPP and MAPPFinder?
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Sanity Check Showed That F60 and C60 Had The 
Most Relevant Results

- F60 and C60 had the most genes that were significantly changed.
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Results of DNA Microanalysis - Iron acquisition

SO1111

SO1784



Results of DNA Microanalysis - Iron acquisition

- Cellular iron ion homeostasis
- Iron ion transport
- Oxidation-reduction process
- Cellular component → cell
- Metal ion binding
- Ferric iron binding

- Increased in acquisition 
(5.61)

- SO1111: bacterioferritin 
subunit

- Decreased in iron acquisition 
(0.14)

- SO1784: ferrous iron 
transport protein

- Iron ion homeostasis
- Transport
- Ferrous iron transport
- Ferrous iron transmembrane 

transport
- Ferrous iron transmembrane 

transporter activity



Results of DNA Microanalysis - Anaerobic energy 
metabolism

SO0261

SO0262



Results of DNA Microanalysis - Anaerobic energy 
metabolism

- Increased during anaerobic 
energy metabolism (2.57)

- SO0261: heme exporter protein

- Heme transport
- Heme binding
- Heme transporter activity

- Not a part of the pathway for 
repletion in paper (was found 
to be in depletion)

- SO0262: heme exporter 
protein

- Cytochrome complex assembly
- Establishment of localization → 

transport
- Membrane
- Integral component of membrane
- Plasma membrane
- Heme transport activity



Results of DNA Microanalysis - Protein degradation

SO2016

SO0052



Results of DNA Microanalysis - Protein degradation

- Protein folding
- Response to stress
- Nucleotide binding
- ATP binding
- Unfolded protein binding

- Decreased (0.06)
- SO2016: heme shock 

protein

- Not involved (was present in 
depletion)

- SO0052: protein export 
chaperone

- Protein tetramerization
- Protein folding
- Transport
- Protein transport
- Unfolded protein binding
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Non-redundant GO Terms
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MAPP Finder Results of Increased Criterion



MAPPFinder Results for Decreased Criterion
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GenMAPP MAPP Relevant to Results - Ribosome



GenMAPP MAPP Relevant to Results - Fatty Acid 
Degradation
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