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Thermotogales is one of the two hyperthermophilic 

bacterial lineages located at the base of the tree of life 

as determined by 16S rRNA gene sequence compari-

sons.  Kosmotoga olearia is a unique member of this 

lineage in that it grows well at temperatures considered 

suboptimal for Thermotogales.  K. olearia grows opti-

mally at 65 
o
C, but also grows well at 37 

o
C and as low 

as 20 
o
C. The genomes of twelve Thermotogales spe-

cies, including that of K. olearia, have been fully se-

quenced and annotated. Comparisons of these genomes 

identified two open reading frames (ORFs) unique to 

K. olearia that may encode proteins involved in D-

tagatose catabolism.  These ORFs encode a tagatose-6-

phosphate kinase (Kole_0686) and a tagatose-

bisphosphate aldolase (Kole_0737).  The other Ther-

motogales species lack orthologous genes.  Another 

ORF, Kole_1652, which is not unique to K. olearia, 

may encode for a non-essential aldolase subunit.   

Preliminary phylogenetic analyses suggest that 

Kole_0686 and Kole_0737 may have been acquired by 

horizontal transfer.  The evolutionary history of 

Kole_0737 is as yet unresolved; however, there is 

strong supporting data showing that Kole_0686 was 

acquired from an ancestral proteobacterium. 

The identification of these genes suggests that K. 

olearia should be able to use D-tagatose as a sole car-

bon source by converting tagatose to glyceraldehyde-3-

phosphate and glycerone phosphate, which could be 

further catabolized in the Embden-Meyerhoff-Parnas 

pathway. We tested this hypothetical metabolism by 

examining the growth of several species on tagatose. 

We found that K. olearia is able to grow on D-

tagatose, while Thermotoga  sp. strain RQ2, T. mari-

tima, T. neapolitana, T. naphthophila, and T. petro-

phila can not.  The goals of this research are to deter-

mine the pathway with which K. olearia  uses D-

tagatose, the roles of Kole_0686, Kole_0737, and 

Kole_1652 in this process, and the evolutionary history 

of the genes that encode the proteins involved in taga-

tose utilization. 
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