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Knowledge evolution in genetics

e Heredity

* The phenotypes of an individual depends on
genes of his parents. |




Knowledge evolution in genetics

e Chromosome Theory -

e (Genes were situated in chromosomes




Knowledge evolution in genetics

e The molecular structure of chromosomes

e DNA structure: the double helix

e Four basis: adenine(/ ), guanine((),
thymine('l'), cytosine(C)

e genes are sequences of nucleotides



Knowledge evolution in genetics




Knowledge evolution in genetics

 DNA manipulation

 cut, replication and decoding

Beginning of unwinding [— >



Knowledge evolution in genetics

e species modification, drug production




e (Genes control the metabolism

e Metabolism occurs by sequences of
enzyme-catalyzed reactions.

 Enzymes are specified by one or more
genes



CO0H - G~ (CHyl, - COCH
Gene Enzyme Nz
argd =i MHcatylghiamate synthase ‘
heetighrzmata
-;J:l:l-l—'-'i'.l-i- [CHa): - COUH
Oy - E-— MH

Mgl =l Nicehiglitamare knasz O l

Acetylglutand phesphate
00K - CH - tfﬂ-l,-—h ? -04F)
C
-0 i
0
argl =l Mebcenyglstamylphospnate
Acetylglulamale semialdeiyds
COOH = JT‘H (CH - ?-—
E:H.—ﬁ: M
L}
argD = Wicetviorthne fransaminase i
etk
CODH - €1 —~ (LMl = NH;
ma—ﬂi.—rl-l
0




Knowledge evolution in genetics
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Data acquisition
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Data acquisition




Data acquisition
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Objected oriented database
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Pi : analytical and mining procedures (kernel parallel)
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Objected oriented database
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Pi : analytical and mining procedures (kernel parallel)

Ni : knowledge discovering procedures (kernel parallel)
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GRID Computer - DCC-IME-USP
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Exon

Training from known genes






Analysis Phases
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Image Analysis



1. Clusters of the same gene

2. Choice of a representation for the gene
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Dispersion of cy3 and cy5 give an idea of the spot quality
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Exemplo - Segmentagao




cDNAs used

lysA - 303pb,47,2% de Ce G

trpC - 338pb, 45,3% de Ce G

Q gene - 637pb,52,3% deCe 6

ST0280 (ORESTES) - 659pb, 34,6% de Ce G
IL6 - 948pb, 37,77% de Ce G

IRF1 - 2069pb, 52 5% de Ce G



Dilution of fixed material

Each cDNA will be fixed in the dilutions
1/1, 1/2,1/4,1/8,1/16
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Channel 2

Channel 2

GHE038 Genepix Scanalyze med cotrected

There are 2048 where intensity minus background is

positive for both channels

There are 829 where ratio is between
-0.91 and 1.1 showed in blue
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GHEO038 Genepix 1st Spot corrected

There are 2048 where intensity minus background is

positive for both channels

There are 839 where ratio is between
-0.91 and 1.1 showed in blue
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GHEO038 Genepix 1st Quantarrayhist corrected

There are 2048 where intensity minus background is

positive for both channels

There are 783 where ratio is between
-0.91 and 1.1 showed in blue
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GHEO038 Genepix IMEarray med corrected

There are 2048 where intensity minus background is

positive for both channels

There are 908 where ratio is between
-0.91 and 1.1 showed in blue
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Ratio ch1/ch2 (log)

Ratio ch1/ch2 (log)
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For a good signal:

 the linear regression 1s a good estimator for
ratio (background estimation 1s avoided)

e Swap permits to normalize cy3 and cy3

e Confidence intervals increase inversely with
the signal intensity



Genes differentially expressed



Experiment

Choose a population of men and measure
their physical characteristics

Ask men to move a 150 kg object

Separate men that succeed and the ones that
do not

Find common characteristics between men
that succeed and between men that do not



Genes differentially expressed

e Choose a set of genes

 Measure the expression of these genes on
two different Biological states

e Choose subsets of genes that are enough to
characterize each Biological state



v—erb-b2 avian erythroblastic leukemia viral oncogene homolog 2
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Time course data

time course data

KL plot
multidimensional space
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No error!

Tighter clusters due
to small variance
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Gene Regulation Networks



B peptide

Bl other signals
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Consistency Database

Kernel |

Report generator I
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Oscilador de Periodo 3: FUNCIONAMENTO GERAL (parte_B-t4A-03.5im)
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Challanges

e Architecture identification

 Dynamics transition function identification



