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What are antibiotics?

Who are the main producers?
Biological functions?
Resistance
New developments
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There are no such things as applied sciences,
only applications of science.

Louis Pasteur
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against syphilis, Treponema
pallidum
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Sulfanilamide, analog of p-aminobenzoic acid
(part of folic acid, precursor of nucleic acids)

Development of antituberculosis compounds
thiosemiccarbasone and isoniazid
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MICROORGANISMS and BIOACTIVE
COMPOUNDS




BIOACTIVE COMPOUNDS SYNTHESIZED

BY ACTINOMYCETES



LIFE CYCLE OF Streptomyces
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Production of secondary metabolites

(antibiotics, fungicides, antitumorals,..)
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(a) Rod-shaped bacterium before penicillin. @ |1—1
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(b) The bacterial cell is lysing as penicillin @ —
weakens the cell wall. L
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Growing
polypeptide
Protein Tunnel

synthesis

(a) Three-dimensional detail of the protein
synthesis site showing the 30S and 50S
subunit portions of the 70S prokaryotic

ribosome.
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Growing polypeptide
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Streptomycin

Changes shape of 30S portion,
causes code on mRNA to be
read incorrectly

Chloramphenicol

Binds to 50S portion and inhibits
formation of peptide bond

Protein sythesis site

30S portion
Tetracyclines
708 prokaryotic Interfere with attachment of
ribosome tRNA to mRNA-ribosome complex
Translation >
Direction of ribosome

movement

(b) In the diagram the black arrows indicate the different points at which chloramphenicol,
the tetracyclines, and streptomycin exert their activities.
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PABA

o Sulfamethoxazole, a
sulfonamide that is a
structural analog of
PABA, competitively
inhibits the synthesis

\

of dihydrofolic acid

from PABA. Dihydrofolic acid

e Trimethoprim, a
structural analog of
a portion of dihydrofolic
acid, competitively
inhibits the synthesis "
of tetrahydrofolic
acid.
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. Cell wall synthesis:
Membrane functions:  pgjlyoxins inhibit chitin synthesis
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ergosterol and disrupt
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Nucleic acid synthesis: Microtubule formation:

5-Fluorocytosine is a nucleotide ~ Griseofulvin disrupts
analog that inhibits nucleic microtubule aggregation

acid synthesis during mitosis
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Injury of plasma membrane of a yeast caused by antifungal
drug
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Acyclovir

(a) Acyclovir structurally resembles the nucleoside deoxyguanosine.
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Phosphate

Normal
thymidine
kinase
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Incorporated into DNA
u Guanine DNA polymerase
nucleotide

Nucleoside

(b) The enzyme thymidine kinase combines phosphates with nucleosides to form nucleotides, which are then incorporated into DNA.
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Phosphate

. Thymidine
kinase in

virus-infected
cell

DNA polymerase
blocked by false
_U_ nucleotide. Assembly
of DNA stops.
False nucleotide
(acyclovir triphosphate)

Acyclovir
(resembles nucleoside)

(c) Acyclovir has no effect on a cell not infected by a virus, that is, with normal thymidine kinase.
In a virally infected cell, the thymidine kinase is altered and converts the acyclovir (which
resembles the nucleoside deoxyguanosine) into a false nucleotide—which blocks DNA synthesis
by DNA polymerase.
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DEFINICION

Prueba in vitro que determina la sensibilidad de un microorganismo

frente a diferentes antibidticos.

SENSIBLE RESISTENTE




