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Enceladus has a global ocean with the possibility for 
hydrothermal activity. 
Credit: NASA/JPL-Caltech



Hydrothermal vents on Earth have 
thriving ecosystems.

Credit: WGBH Educational Foundation Credit: WGBH Educational Foundation



Desulfurobacterium
thermolithotrophum
CREDIT: SCANNING 
ELECTRON MICROGRAPH OF 
D. THERMOLITHOTROPHUM 
BSAT (GÖKER ET. AL, 2011).



What is 
Bioinformatics?

Bioinformatics is a multidiscipline field 
of research that utilizes a variety of 
different skills to analyze biological 
data, such as amino acid 
sequences. 

Credit: 
http://www.nust.edu.pk/INSTITUTIONS/Centers/RCMS/
ap/pg/MSBioinformatics/Pages/default.aspx



Databanks including 
the ones listed to the 
right are responsible for 
maintaining the 
genome sequences.



https://blast.ncbi.nlm.nih.gov/Blast.cgi

https://blast.ncbi.nlm.nih.gov/Blast.cgi


Desulfurobacterium thermolithotrophum_1341
The first hit when comparing Desulfurobacterium thermolithotrophum_1341 to Thermovibrio
ammonificans genome was formate dehydrogenase. The alignment score was very high throughout 
most of the sequence. The second hit was periplasmic reductase NapA. 



InterProScan
This small residue appears to be important for 
nitrate reduction.

And it appears to be missing in Dester_1341.



The Radial Genome 
Map of 
Desulfurobacterium 
thermolithotrophum 
with Nap genes 
highlighted(right). The 
Radial Genome Map of 
Thermovibrio
ammonificans with Nap 
operon 
highlighted(left).



The above is a table for Nap genes present in Desulfurobacterium
thermolithotrophum, Thermovibrio ammonificans, Desulfurobacterium
pacificum, and Desulfurobacterium atlanticum from left to right 
respectively. The italicized genes are non-functional homologs of the 
corresponding Nap gene.



Conclusion

u The formate dehydrogenase gene product in Desulfurobacterium
thermolithotrophum appears to be lacking a series of residues at c-
terminus that may be critical for nitrate reduction. There are several 
other genes required for reduction of nitrate, and these are 
arranged in a well-organized operon in species that have a 
functional pathway (Sparacino-Watkin et. al, 2014). The genes for 
nitrate reduction in Desulfurobacterium thermolithotrophum are 
scattered throughout the genome. Furthermore, Desulfurobacterium
thermolithotrophum does not contain a gene for NapD which is an 
essential gene for nitrate reduction (Dow et. al, 2014). Additional 
research should be performed to determine the precise residues 
necessary for nitrate reduction in NapA genes. Also, the evolution of 
nitrate reduction in Desulfurobacterium thermolithotrophum and 
related species could be examined.
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