IV108 - Bioinformatika 11

Ing. Matej Lexa, PhD.
http://www.fi.muni.cz/~lexa/

Ct 15:00 B411 Prednaska
_ 16:00 B117 Cviceni

Ct 13:00 - 15:00 C506 Konzultace

Navazuje na IV107 (Bioinformatika) )
Probiha paralelné s IV105-6 (Seminar Ut 17:00 B411)
IV110,IV114 (Projekt Ut 8:00 B410)

Bloky prednasek:
1) Informacni obsah a struktura biologickych sekvenci
2) Nové metody sekvenace, algoritmy na sekvencich
3) Vyhledavaci nastroje
4) Predpovidani a manipulace se strukturami biomolekul

Zkouska: Pisemna 50 bodu. Nejlépe hodnocené prace ve cviceni
muzou prispivat k celkovému bodovému hodnoceni u zkousky do
vysky 10 bodu. Studijni materialy budou specifikovany prubézneé.




Klasifikace

Zkouska

VyleSen problém z cviCeni = 1lb (max 10b = 20%)
Pisemnd zkouska max. 40b (80%)

A-91-100 %

B-81-90%
C-71-80%
D-61-70%
E-51-60%

F- 0-350%



Studijni literatura

AV . Neil C Jones and Pavel A Pevzner (2004).
BIOINFORMATICS ALGORITHMS An introduction to Bioinformatics
Algorithms.

The MIT Press, 454 s.

ISBN 0-2621-0106-8




Doplnkova literatura
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M.S.Waterman (1995).

Introduction to Computational Biology.
Chapman & Hall/CRC, 448 s.

ISBN 0-4129-9391-0

M.J.Zvelebil. And J.0.Baum (2007).
Understanding Bioinformatics.
Taylor & Francis, 750 s.

ISBN: 0-8153-4024-9



Co dela bioinformatik

°* Umi pracovat s velkymi datovymi soubory

e Moudrymi triky ovlada vykonné poCitaCe

* V datech hledd zajimavé subsekvence

* Srovnava podobné sekvence

 Predpovida strukturu a funkci genl a proteinl
 Studuje vyvoj sekvenci a organizml

* Data a vysledky analyz zobrazuje graficky



DNA - RNA - PROTEIN
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SEKVENCE - STRUKTURA - FUNKCE
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Biologicka sekvence (BS)

ACAGTGCGAGCATGACGATGACGCAGCAGATTGACAGAGACGATAGCAGCAT

MASAQSFYLLHLAVDDFMNGAGVLSHERELLFYDENKIHDIVISMNDENMNQ

Jazyk

THISISJUSTASIMPLESENTENCEINENGLISHFORYOURINSPIRATION



Informace

http://en.wikipedia.org/wiki/Information
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Biologicka sekvence jako informace,
zivot jako komunikace mezi bunkami,
DNA jako komunikacni kanal
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Sekvence jako Markovuv retézec

NCMKLFQOCDSHL

P(Xi+l|Xi) = P(Xi+1|X0,...,X1i)




Sekvence jako Markovuv retézec

NCMKLFOCDSHL

NCM, CMK, MKL,KLF,LFQ, FOC,QCD,CDS,DSH, SHL




Frekvence

F(x) = P(x) N
Je vy$SsSi u Fetézcl, které jsou souCdsti Casto pouZivanych struktur

Vzajemna informace

MI(x,y) = P(x,y) log ( P(x,y) / (P(x)*P(y)) ) )
Je vyssi uvnitl struktur nez na jejich rozhrani, vyjadruje korelaci

Entropie

H(x) = -2 p(x)*log(p(x)) 5
UrCuje miru neuspol &danosti, nebo taky potlrebu informace pro
definovani urCitého stavu



Co vyjadruje frekvence v biologickych sekvencich

[ lexa@peleus prot]$ egrep -c "SSS" ATHl.fa

15927
[lexa@peleus prot]$ egrep -c "WWW" ATHl.fa

75




Co vyjadruje entropie v biologickych sekvencich
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H(x) = -2 p(x)*log(p(x))



Jiny pohled na entropii (podminéna entropie)

[lexa@peleus prot]$ egrep -c MASAL. ATHl.fa
19
[ lexa@peleus prot]$S egrep -c MASALL ATHl.fa
0
[lexa@peleus prot]$ egrep -c MASALE ATHl.fa
7

H(x) = -2 p(x)*log(p(x))



Co vyjadruje MI v biologickych sekvencich

$ egrep -c "." ATHl.fa
233194

S egrep -c "C..C" ATHl.fa
8196

$ egrep -c "H..H" ATHl.fa
7398

$ egrep -c C..C.+H..H\|H..H.+C..C ATHl.fa
1005

$ bc

bc 1.06

8196*1000/233194

35

7398*1000/233194

31

0.035*0.031%233194
233.194

MI(x,y) = P(x,y)log(P(x,y)/(P(X)*P(y)))



Co vyjadruje MI v biologickych sekvencich

$ egrep -c "." ATHl.fa
233194

S egrep -c "C..C" ATHl.fa
8196

$ egrep -c "H..H" ATHl.fa
7398

$ egrep -c C..C.+H..H\|H..H.+C..C ATHl.fa
1005

S bc

bc 1.06

8196*1000/233194

35

7398*1000/233194

31

0.035%0.031%233194

233.194

ZINC FINGER

MI(x,y) = P(x,y)log(P(x,y)/(P(X)*P(y)))




Shannon 1948. A mathematical theory of
communication.

. Zero-order approximation (svmbaols independent and equiprobable).

XFOML EXKHEIJFFIUT ZLPWCFWECY D FFIEYVRCOSGHY D QPAAMEBZ AACIBAL-
HIOD.

*. First-order approximation (symbols independent but with frequencies of Englizh text).

OCRO HLT ROWE NMIELWIS EUT LL NBNESEBYA TH EET ALHENHTTPA QOBTTVA
NAH BRL.

3. Second-order approximation {digram structure as in English).

AMY ACHIN D ILONASIVE TU-
ACE CTISBE.

. Third-order approximation (trigram structure as in English).

IN NO ST LAT WHEY CRATICT FROURE BIRS GROCID PONDENOME OF DEMOMNS-
TURES OF THE REPTAGIN IS REGOACTIONA OF CRE.

5. First-order word approximation. Rather than continue with tetragram. ... . n-gram structure it 1s easier
and be Jump at this point to word units. Here words are chosen independently but with their
appropriate frequencies.

REPRESENTING AND SPEEDILY 15 AN GOOD APT OR COME CAN DIFFERENT NAT-
URAL HEREHE THE A IN CAME THE TO OF TO EXPERT GRAY COME TO FURNISHES
THE LINE MESSAGE HAD BE THESE.

order word approximation. The word transition probabilities are correct but no further strue-
ture 1s included.
THE HEAD AND IN FRONTAL ATTACK ON AN ENGLISH WRITER THAT THE CHAR-
ACTER OF THIS POINT Is THEREFORI [OTHER METHOD FOR THE LETTERS THAT
THE TIME OF WHO EVER TOLD THE PROBLEM FOR AN UNEXPECTED.

semblance to ordinary English text increases quite noticeably at each of the above steps. Note that




Bezna sekvence proteinu ma informacni
obsah nekolika SMS zprav.

| Ipravy = Textovd zprava |

Qkomi) agi

Ddeslat

Nazdar Agi! Podarilo sa mi vmﬂi_

zohnat tie listky do kina, odeslani

stav sa u mna po skole a

dohodneme co a ako. Milan. Taviit
— R e R RN NIRRT

Inakag 0




Bezna sekvence proteinu ma informacni
obsah nekolika SMS zprav.

Iprawy @ Textovd zprava |

T.. E-l ..
& Homu: | bunke Ddeslat

Defosforylujemribozus vmw
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