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GLYCOPEPTIDE ANTIBIOTICSGLYCOPEPTIDE ANTIBIOTICS

from Old Mississipi mud …

… to molecular mechanisms:
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Glycopeptide story:Glycopeptide story:
from natural to semifrom natural to semi--synthetic derivativessynthetic derivatives

~ 1950 : 
discovery of vancomycin in Mississipi mud

~ 1985 :
large clinical use in USA 
Gram(+) infections and digestive tract decontamination

Problem:
toxicity of vancomycin due to impurities  

better purification procedures

~ 1980 :
discovery of teicoplanin, as a natural GP with improved PK

largely used in Europe 
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vancomycine - téicoplanine
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Peptidoglycan synthesisPeptidoglycan synthesis

precursor 
synthesis

reticulation

D-ala

cell wall

cytosol
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Glycopeptide mechanism of actionGlycopeptide mechanism of action

binding to D-Ala-D-ala 
prevents the reticulation

of peptidoglycan 
precursors
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Binding of vancomycin to DBinding of vancomycin to D--AlaAla--DD--AlaAla

Arthur et al, Trends Microbiol (1996) 4:401-407
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Resistance in enterococciResistance in enterococci

glycopeptide binding 
to depsipeptide

D-Lac, D-Ser

P. Courvalin et al’s work
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Resistance in enterococciResistance in enterococci

from susceptible … … to resistant

1 hydrogen bound is missing !

Arthur et al, Trends Microbiol (1996) 4:401-407
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Resistance in staphylococci (GISA)Resistance in staphylococci (GISA)

MIC

AMP
VAN
GEN
RIF
LVX
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SMX
Q-D
LZD
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8
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Resistance in staphylococci (GISA)Resistance in staphylococci (GISA)

multiplication 
of the target  !

tickened
Cell wall  

Cui et al J Clin Microbiol (2003) 41:5-14Hiramatsu Lancet ID (2001) 1:147-155
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MIC

VAN 
TEC

32
4

AB

Resistance in staphylococci (GRSA)Resistance in staphylococci (GRSA)
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