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Isolation of new antibiotics from unculturable microorganism.
Masashi UEKI

Microorganisms have been focused as natural product resources for 70 years after discoveries of penicillin from
Penicillium and streptomycin from Streptomyces. However, almost pharmaceutical companies have stopped the
screening of drug seeds from microbial metabolites for last 20 years. Although there are some reasons why they are
not interested in microbial metabolites, it must be at high risk for them to find new metabolites from microorganisms.

Generally speaking, we can cultivate only 0.1 ~ 1.0 % of microorganisms existing in environment under laboratory
conditions. It means more than 99 % of microorganisms can not grow on conventional agar plates. But, several
research groups suggested that unculturable microorganisms, mainly Gram-negative bacteria, possess the possibility
to produce a wide variety of secondary metabolites much more than we thought (e.g. Journal Clug No. 661 by Dr.
Yun.) Therefore, how to approach the hidden or unexplored possibilities in unculturable microorganisms must be
one of the important keys to expand the space of natural products.

Today, I introduce an article published in Nature this year, which reports that a new antibiotic was found from a

unculturable microorganisms.
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Abstract.

Antibiotic resistance is spreading faster than the introduction of new compounds into clinical practice, causing a public health crisis.
Most antibiotics were produced by screening soil microorganisms, but this limited resource of cultivable bacteria was overmined
by the 1960s. Synthetic approaches to produce antibiotics have been unable to replace this platform. Uncultured bacteria make up
approximately 99% of all species in external environments, and are an untapped source of new antibiotics. We developed several
methods to grow uncultured organisms by cultivation in situ or by using specific growth factors. Here we report a new antibiotic
that we term teixobactin, discovered in a screen of uncultured bacteria. Teixobactin inhibits cell wall synthesis by binding to a
highly conserved motif of lipid II (precursor of peptidoglycan) and lipid III (precursor of cell wall teichoic acid). We did not obtain
any mutants of Staphylococcus aureus or Mycobacterium tuberculosis resistant to teixobactin. The properties of this compound

suggest a path towards developing antibiotics that are likely to avoid development of resistance.



