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Ââåäåíèå

Ãåíîì � ñîâîêóïíîñòü íàñëåäñòâåííîãî ìàòåðèàëà, çàêëþ÷åííîãî

â êëåòêå îðãàíèçìà

Ïàðíûå ÷òåíèÿ (mate-pairs) � êîíöû êîðîòêîãî ó÷àñòêà ãåíîìà,

ïîëó÷åííûå â ðåçóëüòàòå åãî ñåêâåíèðîâàíèÿ

Ñáîðêà ãåíîìà � ïðîöåññ âîññòàíîâëåíèÿ èñõîäíîãî ãåíîìà ïî

èìåþùåìóñÿ íàáîðó ÷òåíèé
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Ñáîðêà ãåíîìà

Ïðîöåññ ñáîðêè ãåíîìà îáû÷íî ðàçäåëÿåòñÿ íà òðè ýòàïà:
1 Èñïðàâëåíèå îøèáîê â ïàðíûõ ÷òåíèÿõ
2 Ñáîðêà êîíòèãîâ � äëèííûõ ïîñëåäîâàòåëüíîñòåé èñõîäíîãî

ãåíîìà
3 Ñáîðêà ñêýôôîëäîâ � íàáîðîâ óïîðÿäî÷åííûõ è

îðèåíòèðîâàííûõ êîíòèãîâ ñ îöåíêàìè ðàññòîÿíèé ìåæäó

ñîñåäíèìè êîíòèãàìè
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Ñáîðêà ñêýôôîëäîâ

Â äàííîé ðàáîòå ñáîðêà ñêýôôîëäîâ ïîäðàçäåëÿåòñÿ íà ÷åòûðå
ýòàïà:

1 Ïåðâè÷íàÿ îöåíêà ðàññòîÿíèé ìåæäó êîíòèãàìè
2 Îïðåäåëåíèå âçàèìíîãî ïîðÿäêà êîíòèãîâ â ñêýôôîëäàõ
3 Îïðåäåëåíèå âçàèìíîé îðèåíòàöèè êîíòèãîâ
4 Óòî÷íåíèå îöåíêè ðàññòîÿíèé ìåæäó êîíòèãàìè â ñêýôôîëäàõ
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Îïðåäåëåíèÿ

Ñâÿçûâàþùåå ÷òåíèå � ïàðíîå ÷òåíèå, îáå ÷àñòè êîòîðîãî

êàðòèðóþòñÿ íà ðàçíûå êîíòèãè

Íåñâÿçûâàþùåå ÷òåíèå � ëþáîå ïàðíîå ÷òåíèå, íå ÿâëÿþùååñÿ

ñâÿçûâàþùèì
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Âêëàä ñâÿçûâàþùèõ ÷òåíèé â ôîðìóëó ïðàâäîïîäîáèÿ

Âåðîÿòíîñòü ïîëó÷åíèÿ ôðàãìåíòà çàäàííîé äëèíû

p(fragment_sizei |d) =
1√
2πσ

exp(−(fragment_sizei − µ)2

2σ2
)

fragment_sizei = d1i + d2i + d + 2r

Âåðîÿòíîñòü ïîëó÷åíèÿ ôðàãìåíòà â äàííîé ïîçèöèè

p(fragment_positioni |d) =
1

L
Âêëàä ñâÿçûâàþùèõ ÷òåíèé

p(connecting |d) =
n∏

i=1

p(fragment_sizei |d)p(fragment_positioni |d)
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Âêëàä íåñâÿçûâàþùèõ ÷òåíèé â ôîðìóëó ïðàâäîïîäîáèÿ

Âåðîÿòíîñòü ïîëó÷åíèÿ ñëó÷àéíîãî ñâÿçûâàþùåãî ÷òåíèÿ

p(random_connect|d) =
∑
f

wd(f )√
2πσL

exp(−(f − µ)2

2σ2
)

Âåðîÿòíîñòü ïîëó÷åíèÿ íåñâÿçûâàþùåãî ÷òåíèÿ

1− p(random_connect|d)

Âêëàä íåñâÿçûâàþùèõ ÷òåíèé

p(non − connecting |d) = (1− p(random_connect|d))R−n
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Ôîðìóëà äëÿ ïåðâè÷íîé îöåíêè ðàññòîÿíèé

Èòîãîâàÿ ôîðìóëà

p(connecting |d)p(non − connecting |d)

Íåäîñòàòêè:
I Ó÷èòûâàåò íàëè÷èå òîëüêî äâóõ êîíòèãîâ
I Âîçìîæíà áîëåå òî÷íàÿ îöåíêà ðàññòîÿíèé
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Ðàñïðîñòðàíåíèå ôîðìóëû

Âìåñòî ðàññòîÿíèÿ d ââîäèòñÿ âåêòîð ðàññòîÿíèé ìåæäó

ñîñåäíèìè êîíòèãàìè d

Âêëàä ðàññòîÿíèÿ äëÿ ñâÿçûâàþùåãî ÷òåíèÿ

p(fragment_sizei |d) =
1√
2πσ

exp(−(fragment_sizei − µ)2

2σ2
)

fragment_sizei = d1i + d2i + 2r +
m−1∑
k=n

dk +
m−1∑
t=n+1

lt
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Ðàñïðîñòðàíåíèå ôîðìóëû

Âåðîÿòíîñòü ïîëó÷åíèÿ ñëó÷àéíîãî ñâÿçûâàþùåãî ÷òåíèÿ

p(random_connect|d) =
∑
f

w̃d(f )√
2πσL

exp(−(f − µ)2

2σ2
)

Èòîãîâàÿ ôîðìóëà

(
n∏

i=1

p(fragment_sizei |d)p(fragment_positioni |d))×

×(1− p(random_connect|d)R−n
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Ðåçóëüòàòû

Íàáîð SOPRA GAPEST OPERA Óëó÷øåííûé ìåòîä

ITMO 1 217± 13 211± 16 207± 14 155± 11

ITMO 2 206± 14 195± 15 212± 13 130± 11

ABySS 189± 13 173± 13 163± 13 143± 10

SPAdes 195± 15 175± 14 177± 13 117± 13
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Ðåçóëüòàòû

Íàáîð Óëó÷øåííûé Óëó÷øåííûé Óëó÷øåííûé

ìåòîä vs SOPRA ìåòîä vs GAPEST ìåòîä vs OPERA

ITMO 1 71%/6% 70%/6% 65%/5%

ITMO 2 73%/8% 72%/4% 60%/10%

ABySS 75%/8% 71%/3% 64%/6%

SPAdes 73%/5% 75%/7% 63%/8%
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Ðåçóëüòàòû

Ðàçðàáîòàíà ôîðìóëà ïðàâäîïîäîáèÿ äëÿ ìíîæåñòâà êîíòèãîâ â

ñêýôôîëäå

Óñîâåðøåíñòâîâàí ñóùåñòâóþùèé ñáîðùèê ãåíîìíîé

ïîñëåäîâàòåëüíîñòè

Ðàçðàáîòàí ìåòîä îöåíêè ðàññòîÿíèé ìåæäó êîíòèãàìè â

ñêýôôîëäå íà îñíîâå ïðèíöèïà ìàêñèìàëüíîãî ïðàâäîïîäîáèÿ,

ïðèìåíèìûé äëÿ ëþáîãî íàáîðà ñêýôôîëäîâ
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Ñïàñèáî çà âíèìàíèå
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