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Evollucia DNA sekvencie

Evollcia prebieha mutaciou DNA

Mutacie:

Insercia

delécia

transpozicia 1: ABCDEFG

iInverzia

duplikacia 2: ABCDEB'C'D'FG
Speciacia

3: BCDEB'D'FC'G
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Segmentacia

1. ABEBEFG
 Rozdelenie DNA na segmenty
Zakonzervované L’Jseky - at(’)my 2 m

"N W

. Riozdelenle segmentov do tried 3 BCDEB,D,FC,G

Klastering

e Vstup pre iné problémy

1: AIC-
Al
3:
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| okalne zarovnanie

Zarovnanie dvoch sekvencii na zaklade skorovacej schémy.

vysoké skore = vysoka podobnost

A B C

sequence T1:ATC - -GCGGA | N ' —
sequence T2:ATCAAGTG -A vw
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Motivacia

N A . Toy (3

Rekonstrukcia EH:

- zdihava

- tazko pozorovatelna
DNA pomaha k rekonstrukcii

- Vvyuzitie segmentov

Sight

Princip Setrnosti round

Velky a maly fylogeneticky problem

- E " terriers
3: BCBEBBIFC'E
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Vyuzitie lokalnej podobnosti

Automated Segmentation of DNA Sequences with Complex Evolutionary

Histories

Brona Brejova, Michal Burger, and Tomas Vinar [2011]

Naive segmentation:

E 4
E 4

Ei] Ei]

1 2 1 1 3

Correct segmentation:

. 4

E 4
E 4

L] Ei

1 4 2 1 4 3

chybajlce zarovnania

. 4

True multiple Input: pairwise alignments
alignment A IE— X
A B n—— B D
B —
C — A E— y
D o C — o — |
B m—— D —
C I—
Map x and y to A:
Map new boundaries:
A ¥y X B Yl‘jl{ G ¥y X D

iterativna spatna propagacia
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Atomizacia s odpadom

DNA Sequence Segmentation Based on Local Similarity

Martina Visnovska, Tomas Vinar, Brona Brejova [2013]

* Formalna definicia probléemu

- Odpad = neatomizované bazy

* heuristicky algoritmus

Vstup S, atbmy A a zarovnania o
1) Atdmy sa neprekryvaju
2) Minimélna dizka atému
3) Ak sa zdroj alebo ciel zrovnania a prekryva s atbmom A, potom taktieZ pokryva atom A.

4) Ak zdroj zarovnania a pokryva atbm A, potom oblast’ a(A) prekryva 1. atom.
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Ciel prace

* Priniest upravenu definiciu problému
- LepSie zodpovedajucu nasej intuicii atomizacie
- Zohladnujucu nepresnosti v zarovnaniach

e Zostrojit algoritmicke riesenie

« Porovnat vysledky pre povodnu a upravenu verziu
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Jadro a okraje

e Jadro a okraj atomu

- Konce zarovnani mimo jadra

e Staré:
3) Ak sa zdroj alebo ciel zrovnania a prekryva s atbmom A, potom taktiez pokryva atom A.

4) Ak zdroj zarovnania a pokryva atom A, potom oblast a(A) prekryva 1. atbm.

* Nove:
3) Ak sa zdroj alebo ciel zrovnania a prekryva s jadrom A, potom taktiez pokryva jadro A.

4) Ak zdroj zarovnania a pokryva jadro A, potom sa oblast a( A) zhoduje s toleranciou s jednym
atomom.
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Podmienka C. 4

4) Ak zdroj zarovnania a pokryva atom A, potom oblast a(A) prekryva 1. atom.
VS.

4) Ak zdroj zarovnania a pokryva jadro A, potom sa oblast a(jadro A) zhoduje s toleranciou s
jednym atbmom.

1 -
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Pseudoatomizacia

Algorithm 1 Dynamic programming

[

Skoérovacia schéema: . region_type[0] = 1

1]

. region__start|0] =0

1) Minimalizovat Odpad 3: subsequence|0] = py

4: for1=1,2,... . ndo

5: for j=0,1,2,...,i —1do

2) Minimalizovat poCet atbmov

3) Penalizacia za konce zarovnani

6: seq type, seq__penalty = atomize(j,i)
Vv Okrajoch atomov i whole _penalty = subsequence|j| + seq _penalty
8: if whole penalty < subsequenceli| then
0: region _typeli| = seq_type
Algoritmus pre pseudoatomizaciu ~ 1* region_startli] =J
o _ 11 subsequenceli] = whole _penalty

- Prvé tri podmienky % ond if

- DP ajeho vylepsenia 13 end for
14: end for

- O(n*(log(|B]|) + dy))
- O(|B]-dy - (log(|B]) +d7))

David Simeunovic: Algoritmy pre segmentaciu biologickych sekvencii 11



Algorithm 2 Atomization

I: We start with a set of p.a. P, alignments o and constant d,

n , | ]
Atomizacia
& Qﬁp“f = {]'
4: for each E from P and a from o do

&

if a source covers E core then
if |a(E)| < L — 2% dy then delete E and continue with next E
Elinked alignments add a

=

=1

Algoritmus pre atomizaciu 5 dtarget_atoms add E
% Qposs-add(E,a)
- Z pseudoatomizace atomizacia 10:  endif
11: end for
- Greedy skracujeme, delime 12 while len(Qpracees) + len(Qupia) > 0 do
13: if len(Qprocess) > 0 then
a mazeme pseudoatomy 1 B alignment & Qprucesspop()
15: tasks = {alignment}
16: while fasks not empty do
17: alignment +— tasks.pop()
18: process( E, alignment)
19: if FE was trimmed or soft splitted then
20: tasks = E.linked alignments
21: else £ was deleted
22: tasks = None
23: end if
24; end while
25: If £ was modified or deleted then Noti fy( E. linked alignments)
26: else
27: E. alignment + Q) ,13.pop()
28: split( £, alignment, force)
20: Notify(Elinked _alignments)
| 300 end if
— 31: end while
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Vysledky

Porovnanie s IMP a SibeliaZ

na simulovanych datach podla metrik:

- BRM ( prekryv)
- BFM ( priblizna zhoda )

Min. atom length L =50 L = 500
algorithim TRUE | IMP ACS | TRUE | IMP ACS
Coverage 100.0% | 99.8% | 98.6% | 98.6% | 98.5% | 99.0%
—_— specificity | 100.0% | 98.0% | 98.2% | 100.0% | 100.0% | 100.0%
sensitivity | 97.4% | 95.9% | 94.2% | 79.5% | 77.2% | 78.7%
BFM specificity | 100.0% | 77.2% | 80.9% | 100.0% | 97.6% | 97.9%
sensitivity | 97.4% | 75.6% | 77.6% | 79.5% | 75.3% | 77.0%
Number of atoms 375.2 | 377.1 | 3694 306.3 297.2 303
Number of classes 111.6 112 109.4 97 94.3 95.2
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Vysledky

Porovnanie s IMP a SibeliaZ

na realnych datach
- zakladné metriky

- rozdiely v atomizaciach
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(d) Figure D
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Mozné vylepSenia

Delenie pseudoatomu na viacero

- optimalne

- viac krat randomizovane

Definicia

- Konce zarovnani v okrajoch atbmov

- Dynamicky Skalovat parametre pre dizku okrajov a toleranciu zhody
podla dizky atomu
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Dakujem za pozornost’
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