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The core mycoplasma genome is the
set of genes common to all 13
complete sequences
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Tn4001tet transposon mutagenesis
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J. Craig Venter
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The analysis suggests that 265 to 350 of the 480 protein—coding
genes of M. genitalium are essential under laboratory growth

conditions, including about 100 genes of unknown function.



Hutchison lii, C. A.; Peterson, SN; Gill, SR; Cline, RT; White, O;
Fraser, CM; Smith, HO; Venter, JC (1999). 'Global Transposon

Mutagenesis and a Minimal Mycoplasma Genome'.

Science 10 December 1999: Vol. 286 no. 5447 pp. 2165-2169 DOI:
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Essential genes of a minimal bacterium

Johnl. Glass, Nacyra Assad-Garcia, Nina Alperovich, Shibu Yooseph, Matthew R. Lewis,
Mahir Maruf, Clyde A. Hutchison lll, Hamilton O, Smith*, and J. Craig Venter

Synthetic Biology Group, J. Craig Venter Instdute, 9704 Medical Center Drive, Rockville, MD 20850
Conltribeded by Hamifton O Smuth, November 18, 2006

Mycoplasma genitalium has the smallest genome of any organism
that can be grown in pure culture. It has a minimal metabolism and
little genomic redundancy. Consequently, its genome is expected
to be a close approximation to the minimal set of genes needed to
sustain bacterial life. Using global transposon mutagenesis, we
isolated and characterized gene disruption mutants for 100 different
nonessential protein-coding genes. None of the 43 RNA-coding
genes were disrupted. Herein, we identify 382 of the 482 M.
genitalium protein-coding genes as essential, plus five sets of
disrupted genes that encode proteins with potentially redundant
essential functions, such as phosphate transport. Genes encoding
proteins of unknown function constitute 28% of the essential
protein-coding genes set, Disruption of some genes accelerated M.
genitalium growth.

J. Craig Venter
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Glass, John |.; Assad-Garcia, Nacyra; Alperovich, Nina; Yooseph,
Shibu; Lewis, Matthew R.; Maruf, Mahir; Hutchison, Clyde A.; Smith,
Hamilton O.; Venter, J. Craig (2006). 'Essential genes of a minimal
bacterium'. Proceedings of the National Academy of Sciences 103 (2)

2006: 425-30.
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Global transposon mutagenesis of Mycoplasma genitalium
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Many M. genitalium enzymes, transporters & lipoproteins are non-essential
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Zhang, R.; Lin, Y. (2009). 'DEG 5.0, a database of essential genes in

both prokaryotes and eukaryotes'. Nucleic Acids Research 37

(Database issue):

Organism

Escherichia coli

Haemophilus influenzae

Streptococcus pneumoniae

Mycoplasma genitalium

Vibrio cholerae

Staphylococcus aureus
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Organism Essential Genes

Saccharomyces cerevisiae 1110
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