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Internet-resources for DNA sequences search
and analysis
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General description of bioinformatics

Basic directions of bioinformatics development
* Homology search, multiple alignment
» Statistical analysis of genetic texts, genome segmentation
* Recognition of coding sequences and open reading frames
* Recognition of DNA functional sites

» Analysis of RNA secondary structure

= Analysis of protein sequences, protein secondary structure
prediction, recognition of functional sites Iin proteins

* Phylogenetic analysis
* DNA-chips, DNA microarray: expression analysis

» Database surfing: manipulation with a large amount of data
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Genes and genomes databases

Genome annotation progress
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Genomic DNA: superposition of many codes
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Repeats in DNA, formal description and analysis

Type
Direct

Invert

Symmetric
Direct
complementary
Palindrome

Complementary
palindrome

Repeats: basic types

Example

AGCTTT
TCGAAA

AGCTTT

TCGAAA

AGCTTT
TCGAAR

AAAGCT
TITCGA

AGCTTT
TCGAAR

AGCTTT

TCGAAA

TTTCGA
ARAGCT

TOGAAR
AGCTTT

AAGCCGAA
PPCEECTT

AAGCGCTT
TTCGCGAR

Direction

Forward

Reverse
Reverse

Forward

Reverse

Reverse

Complementarity

No

Yes
No

Yes

Repeats: possible mutual positioning

Type

Dispersed
Tandem

Overlapped

Example

... AGTTCAGTTC...

-

... AGTTCAGTTCAGTTC...




Consensus, position weight matrices,
sequence alignment methods

Position weight matric (PWM) model
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Machine learning methods overview:
neural networks, genetic algorithm

Artificial neural network: oriented multigra pf of artificial
neurons with weighted connections

Input Hidden Qutput

w., Network parameter
weight of connection
X XJ between the neurons x;and X;

Wi~—W; * AW, Network learning
Weight modification according to the learning
paradigm (supervised,unsupervised, Hebbian,
reinforcement...)

Learned network with the fixed weights presents
the knowledge about the world

Information

—-



Methods of eukaryotic gene structure recognition

o

Program GenScan scheme

intergenic region

promoter

5’-untranslated region

single exon (intronless)

(translation start — stop codon)

initial exon

(translation start — donor splice site)

phase K internal exon

(acceptor splice site —= donor splice site)

terminal exon

(acceptor splice site —= stop codon)

phase k intron:

0 — between codons;

1 — after the first base of a codon;

2 — after the second base of a codon
Forward (+) strand

(single-exon

gene)

Forward (+) strand

(intergenic
region)



Statistical approaches used for
different recognition methods accuracy comparison
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Investigation of qualitative and quantitative
characteristics of transcriptome

Comparision of methods for transcripts detection and abundance

estimation '
Relatwefab.splute Ciiga Sensitivity & High throughput
Method measurability, sl dynamic range capacit
compatibility . i
Direct mRNA detection via hybridization of transcripts with ssDMNA or RNA probes

Mothern blot hybndization

+

(1-5) x (5 20)

Fibonuclease protection

+ +

(10-15) x {5-

i N

+

Detection of cDNA made by reverse transcription from mREMA

Cuantitative R T-FPCA, + + tens ++ {) + +
FEedl time BET-PCA
Differential display + tens ++ {) ++
Oligonuclectide/c DMNA ++ {1} thousands + + + Py
MiCroarrays
Computational analysis of cDMA reads, «in sifico hybridization» of transcripts
SAGE + o+ o+ thousands + 4+ + ++
MESS ++++ thousands + 4+ + +++ 4+
EST + thousands ++ +{1) +++

ﬂ) Caution about possibility for nonlinearly distorted transcripts abundance estimations




