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Bacterial genome sequencing
and drug discovery

+ 1928, Alexander Fleming first demonstrated that a fungal
exlract could inhibit the growtih of 1he baclerial pathogen,

+ The development of Penicillin required 13 years.

+ 1995, Haemophilus influenzae genome complete.

v 1998, Saccharomyces cerevisae, 1997, Escherichai cali

» ‘The drug discovery paradiam has shift away from finding
compound active against whole cells (o identifying
compound that are active against selected protein targets.

Factors influencing the need for new
antibiotics.

+Drug resistance maultiple resistance systems are
particularly damaging, oflen severely limiting options for
effective Ireatment. Many resistance mechanisms are also
mobile and have spread rapidly through bacterial species,
sMore Immunocompromised patlents, Numbers of
patients more susceplible to infection are growing, partly
due to an ageing population but also as a result of
advances in other areas of medicine.

*Advances In sorgery. Patients with any sort of
indwelling device, from hip joints to mechanical assisted

hearts are more prone to infection.

Factors influencing the need for new
hint

sGreater awareness, There are now numerous of the role
numerous examples of bacterial of infections agents may
bactesial infection being play in other examples implicated in
various diseases conditions, the best documented being

Helicobacter pylori and peptic ulcers and probably stomach -

<ancer .

*Advances in disgnostics. More powerful bacterial diagnostics
are just on the horizon, however, the ability to detect
more unusual’ pathogens, such as Mycoplasma and Chlamydia,
have already demonstrated a high association with community
acquired pneumonia cases in the US,

Factors influencing the need for new
antibiotics.

Advances in diagnostics, More powerful bacterial
diagnostics are just on the horizon, howeves, the ability to
detect more'unusual’ pathogens, such as Mycoplasma and
Chiemydia, have already demonsirated a high association
with conmunity acquired pnéwmonia cases in the US.

Comparison of the relevant properties of
potential antibacterial targets.

Decision matrix

Essential Known, likely to be, unknown?

Novel At least not associated with
Known resistance mechanisms

Specirum Conservation of target sequence

.and function in RTL, UTI, STD
pathogens etc.

Selective C  parison against nearest
human homologue and function

Comparison of the relevant properties of
potential antibacterial targets.

Function Known, likely {o be,
unknown?

Chemically tractable Enzyme of macromolecular
binding site

Assay Know, likely to be,
unknown?

Accessible Inside or outside cell
membrane

Palient position

Structural information
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Microbial genomes

+ Data management

* Large scale anotation of genome idenlifying gens

s Phylogenetic distribution of genes

+ High degree of similarity across bacteria,

* Putative targets must also be essential for the survival of
the pathogens etc citric acid cycles in 19 complete
genomes,

« Conservation of the gene, Jateral gene transfer.

Genome Sequence

+ 10-20% are missing from EST.

+ Low abundance when expressed or a highly specific
pattern of expression.

+ Best drug targets precisely.

+ The potential to predict more full-length genes, This will
be useful for screening mutalions, analysis of promoters
and regulatory regions, cluster of refated genes,
relationship to model-organism genome and candidate

genes from mapping studies.

Polymorphisms

Genetic markers in the human genome.

Microsatetlite mackers

SNPs and the mapping of disease associations

underlying genes
This alt information will need bicinformatics to manage and
intrepretation leading to candidate genes for drug
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Genomic for target identification and validation

Tenet of genomics-based drug discovery is

Sequence database searching thal can separate organism's
genes into several broad classifications

1. Genes (hat are conserved amongst all/many living
organisms,

2, Genes conserved within a particular phylogenetic
Kingdom.

3. Genes conserved within a particular Order or Geuns.

4. Organism-specific gene,

Gt [ir terget Sedifiea thnm ued vatidathea

The information will be useful for target identification.
Valid drug targets are

Those gene that encode proteins
{sturtural/catalytic RNA molecules) required for the cell 10
grow. These can be done by screening for
{emperature-sensitive mutation, ransposon mutagenesis.
Extensive amalysis of baclerial and the 5. cerevicae genome
have found that roughly 25% of the genes are required for
nomal growth.

Genomic for target identification and validation

After comparing with mammalian, from these genes, less
than 10% of microbe's genes is a polential selective agents
for antimicrobials.

For E. coli, this translates into 400 polential target genes.

Genetic-based “generic " assay used 1o screen the targets.

Cell-free assay formats for genomic targeis.

Genomic target prioritization.

Searching for anti-microbial drug targets

* Idenlify conserved genes.

* Select the ones, essential for survival of the bactera.
+ Find ont the cellular function(s) of it.

* Design or select an inhibitor,

* Determine the active dosage in vitre

¢ Check for toxicity

¢ Check for activity in vive

Ciinical properties translaled fo molecular target characterislics

Clinkal profie Molecudar targe!
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