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CekBeHunpoBaHue OHK




CekBeHupoBaHue OHK
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stack of NY Times, June 27, 2000

stack of NY Times, June 27, 2000
on a pile of dynamite

this is just hypothetical
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= - o = s0, what did the June 27, 2000 NY
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3aga4vya coopku

[Tony4uTb NnocnegoBaTenlbHOCTU HYKNeoTUa40B
(KOHTUMKN), KOTOPbIE:

ABNAIOTCA oparMeHTaMmm reHoma
noannHHee

MMEIOT NOMEHbLLE NMepekpbITUN
nonyyLle noKpbiBakT reHOM

O O O O



Kak Hanucatb accembOnep
3a BbIXOA4HbIE



'pach oe bpeunHa




'pach oe bpeunHa

K-Mep: nocnenoBaTenbHOCTb U3 kK
HYKNeoTnOoB
BepwuHbl rpada ae bpenHa: Bce k-mepbl

o Pebpa rpada ne bpenHa: Bce (k+17)-mepbl
o Pebpo e coegmnHaeT npeduKc n cyddukc e



AAGACTC
GACTCCG
TCCGACT
GACTGGG
TGGGACT
GGACTTT

'pach ae bpenHa

K=3







[MpoOnema noBTOPOB

ALU

anuda: 300

KpaTHocTb: 1000000
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Pa3pewueHue NnoOBTOpPOB
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MapHbiu rpadc ae bpenHa




[MapHbIiu rpadc ae bpenHa

o BeplumnHbl napHoro rpada ge bpenHa: Bce
napbl K-MepoB Ha PUKCNpPoOBaAHHOM
PaACCTOAHNU

o Pebpa napHoro rpada ge bpenHa: Bce
napbl (k+71)-mepoB Ha PUKCMPOBAHHOM
PACCTOAHUM

o Pebpo e coegnHaeT napy NpedUnKCcoB € U

napy cydqduKcoB e



['pad oe bptonHa

GAT|GGA

[TapHbIV rpad ge

ATC|GAT_TCA|ATA _ CAG|TAGg AGA|AGG

ZTS = >0
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HekoTopblie npobnembl

Pa3bpoc paccTtoaHus
Pa3pbiBbl B MOKPbLITUN
OWwmnbKM cekBeHMpPOBaHUSA

[Tpobriembl ¢ pecypcamu

o namsTb
O BpeMd



Occurences

Pa3bpoc paccTosaHus

HMP E.coli insert size distribution
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Occurences
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HMP E.coli jumping library insert size distribution
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Pa3pbiBbl B NOKPbLITUK

[ToKpbITNE KOHKpeTOoro (k+71)-mepa —
clyydanHas BenuymnHa.

OObIYHO NPUXOANUTCS UCNOSNb30BAaTb K
3HaunTenbLHO MeHbLue 100.



OWwnbKN ceKkBeHUpPOBaAHUA

o Tun n4yacTtoTa 3aBUCAT OT TEXHOJ1I0TNI
o [lpepobpaboTka pnaos: Quake,
BayesHammer

o HewucnpaBneHHbIe OLLNOKM NpeBpaLlatoTcs B
nuwHue pebpa B rpadge
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chimeric connection



Mo>XXHO noTpaTUTb Oonblue
BpPEeMEeHM...

Velvet

IDBA
SOAP-denovo
Ray

ABYSS
Allpaths
EULER

Minia
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SPAdes



Single-cell cekBeHnpoBaHue

o [lns cekBeHUpoBaHUA DaKkTepun
HEOOXOANMO MMETb 3HAYNTENLHOE
KONMMYECTBO €€ KITOHOB

o BbonbLIMHCTBO BakTEpUin HEBO3MOXHO
KIMOHMPOBATL B NTabOpaTOPHbIX YCIOBUAX

o Single-cell cekBeHMpoBaHME NO3BOMSET
yBennuntb konn4vectso OHK He npuberas K
KIMOHUPOBAaHUIO
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Genomic DNA



[ToKpbITMEe reHOMa pugamu

Coverage
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bopbba ¢ pa3pbiBaMu

510




bopbba ¢ pa3pbiBaMu

CATC

De Bruijn graph for k=4




de Bruijn graph
for k=3,4

ATAG




Chimeric connections
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Chimeric connections
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[MpenocraBneHue rpada

> [lamMaTb

o Bpewms



YTO HYXXHO AnNA NOCTpoeHus rpada
ne bpronHa?

o BoamoxHocTb nepebpatb Bce k-mepbil
o BoamoXxHOCTb HauTu cocenen k-mepa

[Tpnumep: MHoxecTBO Bcex (k+1)-mepoB



PunbTp bnyma
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BeposTtocTHbIu rpad ae bpronHa




To4yHoe npe.qCTaBneHMe
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X3wmnpoBaHue 6e3 KONnmn3nn

k-mers

Perfect hash function

0




X3wmnpoBaHue 6e3 KONnmn3nn

lo3Bonsier:

o XpaHuUTb MHPOPMaLUO B MaccuBe
o He XpaHuUTb Knouu

He no3Bonsier:

o [NpoBepsATb HaNM4ne arieMeHTa B
MHOXeCTBe

TpeOyerT:
o [lpeaBapuUTENbHOINO HaxoXaeHus
YHUKaNbHbIX K-MepoB



Peanusauusa rpacga ae bprouHa

o B xaw Tabnuue xpaHaTcsa Bce k-mepsbl
o [na kaxgoro k-mepa xpaHATCA BCe €ero
coceau (8 6uT)



PacnpeaeneHHoe xpaHeHue

[To3BonseT cobpaTb YTO-TO HA KNacTepe
Ha nopagok meaneHHee

ABYSS, Ray

K-Mepbl pacnpegenatTcsd no Hogam B
COOTBETCTBUN C HEKOTOPbLIM X3LLEM.



CcbInkm

"Genome Reconstruction: A Puzzle with a Billion Pieces", P. Compeau, P
Pevzner

"De novo assembly and genotyping of variants using colored de Bruijn
graphs", Zamin Iqubal et al.

"Scaling metagenome sequence assembly with probabilistic de Bruijn
graphs”, Jason Pell et al.

"Space-efficient and exact de Bruijn graph representation based on a
Bloom filter", Rayan Chikhi, Guillaume Rizk

"External Perfect Hashing for Very Large Key Sets", Fabiano C. Botelho,
Nivio Ziviani

http://bioinf.spbau.ru/en/spades



