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Methanobacterium thermoautotrophicum
6MBTIUsing the whole genome shotgun approach, we completed the sequence of the entire 1.

genome of Methanobacteriumthermoautotrophicumduring 1997 (Journalof Bacteriology, 179,
7135-55,,. In the shotgun phase, we generated over 36,000 sequence reads (about 13 Mb, or 7.5-

fold genome coverage). The reads were assembled, and the resulting sets of overlapping

fragments were joined together by primer walking to generate new sequences extending out from

the ends of the contigs. Additional biochemical tools and computer programs were then used to

identi~ and fix mis-assembled regions, and to confirm the links between the assembled

sequences, allowing us to reconstruct the entire circular chromosome.

The resulting sequence was analyzed to identifi the genes encoded therein. Many of the genes of

Methanobacterium thermoautotrophicumencode proteins that are more closely related to

Eucaryal proteins (from higher plants and animals) than to Bacterial ones. This is especially true

of components involved in the cellular processes of transcription and translation, by which gene

sequences are expressed to produce protein products in the cell. Comparisons to the

Methanococcus Jannaschiigenome revealed many similarities, but also many differences. Both

organisms contain a significant number of unique genes that are unrelated to any other known

genes. This finding underscores the high degree of complexity and genetic diversity present in the

biological universe. Some new genes involved in methanogenesis were discovered.

Clostridium acetobutylicum
Isolates of this C. acetobutylicum were identified prior to the First World War when rubber

shortages stimulated a search for microbes that could produce butanol for synthetic rubber

production. Commercial solvent production processes were pursued from the 1920s through the

1950s, but advances in the petrochemical industry led to their eventual abandonment.

Since that time, scientific interest in the solvent-producing Clostridia has continued. A great deal

of work has now been done to elucidate the metabolic pathways by which solvents are produced.

Many solvent-overproducing derivatives (strains) have been identified, and it is now possible to

pursue a rational approach to develop modified strains with industrially useful properties.

Genetic systems have been developed that allow genes to be manipulated in these organisms, and

strains have been successfully altered to grow on cellulose constituents that will not support the

growth of the natural strains. The complete genome sequence will be useful in the further

development of these organisms as natural bio-conversion factories for the chemical or fuel
industries. The organism is related to the pathogenic, species C’.botzdinum,C. tetani, and C.

per-ingens which cause the diseases botulism, tetanus, and gangrene, respectively.

The genome of C. acetobutylicurnATCC 824, at 4.1 Mb, is more than twice the size of that of

Methanobacterium,reflecting the more complex lifestyle and metabolism of the organism. The

genome was sequenced by the whole genome shotgun approach, essentially as described above

but including several technological advances. The finishing phase involved exhaustive gap-closure

and quality enhancement work using a variety of biochemical methods and computational tools.

The complete sequences of the genome imd megaplasmid are available in Genbank (AEO01437,

and AEO01438).
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