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Genome
sequence

Insights into
Virulence

Identification of
virulence factors as
new targets for
therapeutics leads

 to development of
~ new preventive

strategies to minimize
occurrence or effect of

of strains of Salmonella

enterica serovar Typhimurium

that has taken on features
of serogroup Typhi).

G ive analysis of genome sequences from multiple

" Population Structure, strains of the same species allows for the creation of a tree
__ Evolutionary History showing lineage and relationships among the strains

, (e.g., strains of Yersinia pestis in the United States were 7
e probably introduced in San Francisco in 1899).
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___ 5 Specific Sequences for Strain Detection Outbreak ;i < — D 4/
Investigation

and Outbreak Investigation

——> Real-time PCR assays

outbreaks (e.g., emergence

Immunovesponse

y
Speclﬁc Sequences | The determination of Bacillus
for Strain Detection | anthracis genome sequences
enables the devel of tests
Drug-susceptibility profiles make it easier for specific to the Ames strains found
laboratories to detect and diagnose infection. in the 2001 mailing of anthrax-

containing letters and greatly
aids in the federal investigation.

Hospitals are now using real-time

PCR assays to screen patients for colonization
by Staphylococcus aureus, includin
DNA (NICICAIYS) methicillin-resistant strains.

V

—> Serologic tests

Vawne development.
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Gastrogenomics

Nature (2001) 409, 529-533
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Gastrogenomics
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S. aureus
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Principles of Microarray

Spotted DNA microarray
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X-Pseudocolor Red: mRNA expressed in condition A
Y-Pseudocolor Green: mRNA expressed in condition A




Metabolic pathway and Genetic Control
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Deinococcus radiodurans
The World’s Toughest Bacterium
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Bacillus anthracis genome
Desde Pasteur hasta el bioterrorismo
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First Chilean genome

Piscirickettsia salmonis

* Piscirickettsia salmonis is an
obligated intracellular pathogen
of salmon.

» Sequenced by a Chilean
Consortium (Fundacion Chile,
Fundacion Ciencia para la Vida
y Novartis Animal Health).

* The draft (95% of the genome)

, comprises aproximately

P.salmonis  } % 2,000,000 bp circular genome

~ 2000000 bp } £ and 1500 ORFs.
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Human Breast Cancer

normal DNA tumour DNA
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cDNA microarray

For each cDNA element on the
array, the ratio of the intensity
fluorescense measured for the two
fluors is represents the relative
DNA copy number of that gene in
the two samples.

Pseudo Red: Increased DNA copy number
Pseudo Green: Decreased DNA copy number
Nature Genetics 23, 41 - 46 (1999)




'B-Cell Lymphomas

O = 1.8 million

[ esen measurements of
gene expression from
128 microarray
kel analyses of 96

samples of normal and
- malignant
W Activated B cell |ymphocytes

| Proliferation
| Lymph node

Nature 403, 503 - 511 (2000)




B-Cell Lymphomas
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Clinically distinct DLBCL (diffuse large B-cell ymphoma)
subgroups defined by gene expression profiling

Nature 403, 503 - 511 (2000)
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The tumours could be classified
into subtypes distinguished by
pervasive differences in their
gene expression patterns

Nature Genetics 24, 227 — 235 (2000)
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Yeast Genome Gal4 binding site
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Transcriptional regulatory Network

106 strains, each Chromatin IP to enrich

with a tagged promoters bound
regulator by regulator in vivo

P-value 0.05
35,365 interactions

P-value 0.01
12,040 interactions

P-value 0.005
8,190 interactions

Microarray to identify
promoters bound
by regulator in vivo

P-value 0.001
3,985 interactions

Science 298, 799-804 (2002)
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