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Introduction (1/2)

Antimicrobial drug discovery is uniquely difficult

Primarily due to the poor penetration of compounds into bacterial cell

Most of the antibiotics introduced to the clinics are dicovered by screening
cultivable soil microorganisms

About 99% of all species in external environment are uncultured

- promising source of new antibiotics



Introduction (2/2)

The discovery of a new cell wall inhibitor from environment, teixobactin.

Most antibiotics target proteins.
It is relatively easy for a microbe to become resistant to those drugs by 
accumulating mutations that alter the target protein’s shape.

Unusually for an antibiotic, teixobactin is thought to attack microbes by binding 
to fatty lipids that make up the bacterial cell wall
It is difficult for a bacterium to alter such fundamental building blocks of the cell.



Antibiotics classification



Cell wall



Growing uncultivable bacteria

iChip – used for simultaneously isolate and grow uncultured bacteria
Growth recovery by this method approaches ca 50% vs 1% on a nutrient Petri dish





Identification of teixobactin

A substantial number of 
uncultured isolates are able to
grow in vitro

Extracts from 10,000 isolates
obtained by growth in iChips were
screened for antimicrobial activity
on plates overlaid with S.aureus

Eleftheria terrae (β-
proteobacteria) showd a good
activity





Excellent activity against Gram-positiive pathogens including drug-resistant strains





Teixobactin mechanism

Teixobactin is a peptidoglycan synthesis inhibitor (like vancomycin)

Resistance is not developed to this compound, suggesting that the target is not a 
protein

Teixobactin inhibits peptidoglycan biosynthesis with either lipid I, lipid II or lipid III 
as a substrate.

Vancomycin binds to lipid II

Teixobactin is active against vancomycin-resistant enterococci that have modified
lipid II

Teixobactin also binds to the wall teichoic acid (WTA) precursor lipid III. Inhibition
of WTA biosynthesis steps is lethal due to accumulation toxic intermediates.



In vivo efficacy



Concluding remarks

Very promising new bactericidal antibiotics was dicovered –
teixobactin

There are signs that pathogens will be slow to evolve resistance to
teixobactin

Teixobactin is active against the deadly bacterium MRSA (methicillin-
resistant Staphylococcus aureus)

Antibiotic has yet to be tested in larger number of bacterial strains
and peole.


