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Ñáîðêà ãåíîìà
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Ñóùåñòâóþùèå ìåòîäû ïîñòðîåíèÿ ñêàôôîëäîâ

Òåõíîëîãè÷åñêèå ðåøåíèÿ (ïðûãàþùèå áèáëèîòåêè, äëèííûå ðèäû)
Íåäîñòàòêè:

Äîðîãî

Íåòî÷íî

Âûðàâíèâàíèå êîíòèãîâ íà ðåôåðåíñíûé ãåíîì
Íåäîñòàòêè:

Îøèáêè èç-çà ñòðóêòóðíûõ âàðèàöèé

Ragout
Íåäîñòàòêè:

Ðàñc÷èòàí íà áàêòåðèé

Ñòðîèò ñêàôôîëäû òîëüêî äëÿ îäíîãî ãåíîìà
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Ïîñòàíîâêà çàäà÷è

Öåëü:

Ðàçðàáîòàòü àëãîðèòì ïîñòðîåíèÿ ñêàôôîëäîâ.
Çàäà÷è:

Èçó÷èòü ñâîéñòâà áðåéêïîèíò ãðàôà äëÿ ôðàãìåíòèðîâàííûõ ãåíîìîâ

Ðàçðàáîòàòü àëãîðèòì, îïèðàþùèéñÿ íà ñâîéñòâà áðåéêïîèíò ãðàôà

Ðàñøèðèòü àëãîðèòì èñïîëüçîâàíèåì èíôîðìàöèè î ïîâòîðàõ
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Ãåíîì â âèäå çíàêîâûõ ïåðåñòàíîâîê

Êàæäàÿ õðîìîñîìà � ïîñëåäîâàòåëüíîñòü ãåíîâ.

G = [a, b, d , c, g ,−h, d , i ], [−f , e,−d ,−g , h,−i)]
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Áðåéêïîèíò ãðàô

Áðåéêïîèíò ãðàô äëÿ ãåíîìà èç äâóõ ëèíåéíûõ õðîìîñîì
G = {(+a −b +c), (−d +e)}
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Ìíîæåñòâåííûé áðåéêïîèíò ãðàô

Ìíîæåñòâåííûé breakpoint ãðàô äëÿ G1 = {(+a +b +c +d)}, G2 = {(+a
+b), (+c +d)}, G3 = {(+a −b +c), (+d)}.
Öâåòà ðåáåð ñîîòâåòñâóþò öâåòàì ãåíîìîâ: C1 � ÷åðíûé, C2 � êðàñíûé, C3

� ñèíèé

Íàäèÿ Ñèòäûêîâà
Ïîñòðîåíèå ñêàôôîëäîâ íà îñíîâå àíàëèçà ñáîðîê íåñêîëüêèõ

ðîäñòâåííûõ ãåíîìîâ ÑÏáÀÓ ÐÀÍ 7 / 16



Áàçîâûé àëãîðèòì

Ôðàãìåíò áðåéêïîèíò ãðàôà äî è ïîñëå ïðèìåíåíèÿ îïåðàöèè
sca�old(e1, e2,Q) äëÿ èððåãóëÿðíûõ ìóëüòèðåáåð e1 = (at ,∞), e2 = (bh,∞) è
ìóëüòèöâåòà Q = {êðàñíûé, ñèíèé}
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Áàçîâûé àëãîðèòì

Îïåðàöèÿ sca�old ïðèìåíÿåòñÿ ê ðåáðàì e1 = (u,∞), e2 = (v ,∞) öâåòà Q,
åñëè âûïîëíåíû óñëîâèÿ:

Â ãðàôå BG óæå åñòü ðåáðî (u, v)

Score(u, v ,Q) > 1

∀e = (x ,∞) Sca�old(u, x ,Q) < Score(u, v ,Q)
∀e = (x ,∞) Sca�old(v , x ,Q) < Score(u, v ,Q)
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Ðàñøèðåííûé àëãîðèòì

Ïîâòîðû � ïðè÷èíà ôðàãìåíòàöèè ãåíîìà

Èñïîëüçóÿ èíôîðìàöèþ î ïîâòîðàõ îò àññåìáëåðà, ïîìå÷àåì êîíöû
èððåãóëÿðíûõ ðåáåð ñîîòâåòñâóþùèìè ïîâòîðàìè
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Ðàñøèðåííûé àëãîðèòì

Ðàñøèðåííûé ìíîæåñòâåííûé áðåéêïîèíò ãðàô äëÿ ïîëíûõ ãåíîìîâ
G1 = {(+a +b +c +d +e)}, G2 = {(+a −c −b +d +e)} è ñáîðêè G3 = {(+a
−d)rep1, rep1(−c −b)rep1, rep1(+e)}
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Ðåçóëüòàòû: õàðàêòåðèñòèêè

TP =
correct

all
× 100%

FP =
incorrect

all
× 100%

ãäå

all � ÷èñëî ïàð êîíòèãîâ, êîòîðûå ñìåæíû â ãåíîìå

correct � ÷èñëî ïàð êîíòèãîâ, êîòîðûå ñìåæíû â ïîñòðîåííûõ ñêàôôîëäàõ è
ñìåæíû â ãåíîìå

incorrect � ÷èñëî ïàð êîíòèãîâ, êîòîðûå ñìåæíû â ïîñòðîåííûõ ñêàôôîëäàõ,
íî íå ñìåæíû â ãåíîìå
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Ðåçóëüòàòû: ñáîðêà îäíîãî ãåíîìà

Áàçîâûé àëãîðèòì Ðàñøèðåííûé àëãîðèòì Ragout
TP(%) FP(%) TP(%) FP(%) TP(%) FP(%)

6 Ì 6.74 7.79 24.98 10.49 4.47 13.21

4 Ì 6.78 7.05 24.58 9.83 4.82 13.52

5 Ï 7.77 5.99 27.91 9.52 6.38 15.86

3 Ï 7.96 4.73 28.03 8.23 7.03 16.53

Ðåçóëüòàòû ïîñòðîåíèÿ ñêàôôîëäîâ äëÿ ãåíîìà øèìïàíçå ïðè
èñïîëüçîâàíèè ðàçíûõ íàáîðîâ ãåíîìîâ â êà÷åñòâå ðåôåðåíñíûõ
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Ðåçóëüòàòû: ñáîðêà íåñêîëüêèõ ãåíîìîâ

Áàçîâûé àëãîðèòì Ðàñøèðåííûé àëãîðèòì Ragout
TP(%) FP(%) TP(%) FP(%) TP(%) FP(%)

×åëîâåê 1.57 1.57 2.45 1.41 0.93 3.21

Øèìïàíçå 5.75 3.53 12.88 3.35 6.03 15.35

Ãîðèëëà 5.35 3.45 12.33 5.72 6.65 15.14

Ðåçóëüòàòû ïîñòðîåíèÿ ñêàôôîëäîâ äëÿ ÷åëîâåêà, øèìïàíçå è ãîðèëëû èç
äàòàñåòà ¾Ïðèìàòû¿
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Âûâîäû

Ðàçðàáîòàí àëãîðèòì ïîñòðîåíèÿ ñêàôôîëäîâ íà îñíîâå àíàëèçà ñáîðîê
íåñêîëüêèõ ðîäñòâåííûõ ãåíîìîâ

Ïîêàçàíî, ÷òî èíôîðìàöè î ïîâòîðàõ ìîæåò áûòü î÷åíü ïîëåçíà äëÿ
ðåøåíèÿ äàííîé çàäà÷è

Ðåàëèçîâàíî ïðîãðàììíîå îáåñïå÷åíèå äëÿ ïîñòðîåíèÿ ñêàôôîëäîâ,
èìåþùåå ñîâìåñòèìîñòü ñ MGRA2
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Ñïàñèáî çà âíèìàíèå!
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