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The genomes of Bacillus pumilus SAFR-032 whose spores are highly resistant to UV 
and the closely related B. pumilus ATCC-7061 that lacks this resistance are 
compared. Candidate genes are identified that may be responsible for the elevated 
resistance. 
 
Studies of the microbial population resident in spacecraft assembly clean rooms have 
revealed the existence of strains of Bacillus that produce spores that are unusually 
resistant to UV radiation (1). Many of the same strains are also resistant to hydrogen 
peroxide and desiccation. Although not extreme in the usual sense, these organisms are of 
considerable interest.  They exhibit the properties needed to survive the cleaning process 
and thus possibly reach Mars. It has recently been shown that with the cover of just a few 
centimeters of soil, they likely can also survive the UV flux reaching the Martian surface 
(2). Thus, once there, they can potentially survive and grow.    
 
In order to identify the genetic basis for the increased resistance the whole genome 
sequence of one isolate, B. pumilus SAFR-032, whose spores are extremely resistant to 
UV/peroxide was determined (3).  In the work reported here, the SAFR-032 genome is 
compared with the closely related type strain, B. pumilus ATCC7061, which produces 
spores that are not UV/peroxide resistant. The SAFR-032 genome is 3.62 MB in size with 
approximately 3681 protein-coding ORFs and 93 RNA-coding genes, while ATCC7061 
contains 3899 protein-coding ORFs and 99 RNA-coding genes.  
 
The unusual resistance associated with SAFR-032 may be the result of changes in genes 
directly involved in sporulation or possibly genes associated with DNA repair. With this 
in mind, the two genomes were compared with each other and with B. subtilis where 
much detailed information is available regarding sporulation. The immediate goal was to 
generate a list of genes potentially responsible for the increased resistance. Comparison 
of the genomes has revealed approximately 300 genes that are unique to one strain or the 
other. Amongst the genes missing from ATCC6071 and possibly replaced with an 
alternative in SAFR-032, are several known to be involved in the regulation of 
sporulation, spore protection and germination from the two organisms. Strikingly, SAFR-
032 contains unique genes, such as the DNA (cytosine-5-)-methyltransferase and helicase 
genes (involved in DNA repair) and an NADH-dependent flavin oxidoreductase, a flavin 
reductase and a thioredoxin like genes (involved in peroxide resistance) that are possible 
candidates for the increased resistances seen. On the whole, however, the largest number 
of sporulation genes missing from SAFR-032 relative to B. subtilis are those involved in 
the spore-coat protein network whose modification is regarded as the most likely cause of 
the increased spore resistance.  Future work will seek to identify which of the candidate 
genes are responsible for the enhanced resistances seen.  
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