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Uvod

GENOM -2 skup svih genetickih informacija nekog organizma
* Jezgrin genom ~ 3 Gb
* Mitohondrijski genom (mtDNA) ~ 16 kb

ACTG

~_— Nuclear DNA
- 20,000 - 40.000 genes
- 99% of total DNA

Rekonstrukcija genoma:
a8 - Inherited from both mother and father

 Sekvenciranje
e Sastavljanje
* Anotacija

- Mitochondrial DNA
- 37genes
- 1% of total DNA
- Inherited from mother only

Izvor: www.harward.edu
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Sekvenciranje DNA

e Uredaj za sekvenciranje lomi i sekvencira stotine tisuca kratkih
fragmenata DNA

* FASTQ datoteka = informacija o svakom fragmentu: kvaliteta svake baze,
redoslijed i broj nukleotida, orijentacija (4 linije po fragmentu)

Uredaj za

Uzorak sekvenciranje Kratki fragmenti FASTQ datoteka

File Edit Format View Help
gm @ = N ey |, §ADBB38: 72: HTCN7DSXX: 4:1161:1163:1313 1:N:@: CTGACTAA+CTGACTA
a N my Dgm mE_Em b GEGTCATAGAGGATCCTGCTGTGATTTATGTCGGAGAGTGTTTTGCCTATGATCTCCTCTAGGAGTTTTATAGTT
= [l 0] | +
mEE o Oy o gy FF:FFFFFFF:, FFFFF:FFFFFFFFFFFFFFFFFFFFFFFFF, FFFFFFF, FF:FFFFFFF:FFF, FF, FRFFF
[ [ .
EEE p Eamy g e @A00838:72: HTCN7DSKX:4:1161:1181:1313 1:N:6: CTGACTAA+CTGACTA
mm - o 5 - ARACTGACTGGAGACCCTGACTTGGAGTTTGTCGCCATGCCTGCTCTTGCCCCGCCAGAGGTGGTCATGGACCC
EHm W = N +
3 Ll s - EmE gm = = = FFFFFF:FFFFFFFFFFFFFFFFFFFFF: FFFFFFFFFFFFFFFFFFFFFF: FEFFFFFFFFFFFFFFFFFFFFE

@ARBB38:72:HTCN7DSXX:4:1101:1344:1313 1:N:0:CTGACTAA+CTGACTA
AACTAATATAAAGCAAATCAACCTGTTAAACTTAATTTTTAACTTATTCCAAAAGGATAATTATAATTCAAATG]
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Sastavljanje genoma mapiranjem

1. KRATKI FRAGMENTI 2. REFERENTNI GENOIM
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3. MAPIRANJE DNA FRAGMENATA
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Fragment 2 Fragment 3
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Sastavljanje genoma de novo

1. KRATKI FRAGMENTI
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3. METODA
HIBRIDNA
METODA

SASTAVLIANJA

2. KONTIG (eng. contigs)

3. SKAFOLD (eng. scaffolds)

|

4. POPUNJAVANJE PRAZNINA (eng. gap filling)
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Anotacija genoma

Anotacija - bioloske informacije povezuju se s dijelovima genoma

* Strukturna anotacija - identifikacija elemenata u genomu (kodirajuéa podrudja i
genska struktura)

* Funkcionalna anotacija - vezanje bioloske informacije na genomske elemente

* Programski alati analiziraju strukturu i sastav sekvence te je usporeduju s poznatim genomom srodne
vrste

NADAL cyg D'O°P

NAD5 o6 12S RNA —
— 1771 T T 1]
NAD2 paps D0 16SRNA
NAD1
NAD3 COX1 ATP8
COX3

ATP6 COX2
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Rekonstrukcija genoma - IZAZOVI

. ————
1. Pokrivenost (eng. x coverage) —————
—————
]
ﬁ;—ﬁ
3 1 8 2 3 2
2. Veli¢ina genomskih podataka (~50 GB po uzorku) Prosjecan broj koji prikazuje koliko je puta

pojedina baza sekvencirana

3. Pohrana genomskih podataka i rezultata analiza

4. \/rijeme racunanja
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Pokazni primjer rekonstrukcije genoma

Divokoza (Rupicapra spp.) prema morfoloskim i bihevioralnim
karakteristikama:
* Sjeverna (Rupicapra rupicapra) sa sedam podvrstaJF B )
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* Juzna (Rupicapra pyrenaica) s tri podvrste [t e (B
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Materijali i metode
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Izvor: jalviw.org
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Figure 3. Rooted phylogenetic tree obtained by Bayesian inference for Rupicapra only. Nodal supports are indicated above
the nodes (posterior probability for Bayesian inference and bootstrap percentages for maximum likelihood, respectively).
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Figure 2. Rooted phylogenetic tree obtained by Bayesian inference for the whole Caprinae. Nodal supports are indicated
above the nodes (posterior probability for Bayesian inference and bootstrap for maximum likelihood, respectively). Colored
branches represent Rupicapra clades: red—clade W; blue—clade C; and green—clade E.
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