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BNLINA AN—T"> FDNA ¥ — 7 TV AT — XX 2870 /) AEHIOHEEE & fRATICBE 3 28198 S RE L,
NA A= kN DNA ¥ —27 =B RHT 58507 —Z bt Bl L T2 7 ) ABS &S (de novo 7
ZU) THFEBIO BET L7 ARSIOKFEIZONTIHRRZEDOTHY, LUTO4ELLHRIN TN D,

B1E TP CTid, AFROEFRE LT, DNAV—2 =V DALV—Ty hOR EREY ) Ay gy bV
EOBANT ) MELFIRE DRI TE L TE LRI DN TERTND, £, FRICHE - TREiE THMER
denovo 72T VT NI XANRKLELEINTWDSZ EEFHHA L LT, 7/ AMEFGHEOXRNET VED
LIEETNVE~EILNDHIBIET, 7 LONT oSN denovo T2 7V OFEEL LTHELEZZ L2
BLTWD, ZROOEREREZ, BT REAET L TAOT —Z IR L, BICRAME b 7281 2V
Ty b= T AT = EHD denovo TE TV T ATY XAEEFE L, BY ) LAERIRNT 2RSS 2 L
EAMZEEOHH E LTIRRTW5,

Fow TAEBAEMRNT 7 N AEFIOHE) Tk, Hi#iB% Iz denovo 7€ 7 7 Platanus D7 /L2 Y X
LEFHIL, BENRERESOHRARAEROERSZHKREGT DI LT, @mnT eEEGEY TR EWS A
B 2 ML 2 HIEAEBTTZIR LTV 5, Platanus D ZNEZRFET 5729, #L Caenorhabditis elegans D —
JEUVAT = A BRI ATaEREOY I 2= a T A NIV, BEFEY 7 b U = 7T OMEEME T+ 5 &40
IZBWTH Platanus 17 B 7 URRORE I LBEOW G OB A CENZHRERFET L2 Z NP LNIINT
Wb, BT MY TV DOET XL R TFv— 7 L LTI, #RR Strongyloides venezuelensis & 4
Crassostrea gigas DY — 0 T AT =2 DT TV ETV, YIab—rva 7 —XEFTRIET—ZIZBW
THARATFEDDIRATH DL LEZRLTND, TORYF~—27 T, fosmid 7 u—= 72k ogoni=s7
L OGS Z VT Platanus D7 £ 7 VRN ERKE TH D Z L 2R L. S bICHHRIJ A KRE O/MIER 72
ZERERAETHIETHAEFETET 7T U BRRERY /) AEEPHBEINTHND I 2R LTS, RE
DHBETIH, &7 YA AR R E VN (1 Gbp Ri%) 3EMHEOT —FEHN XU Fv—7I1BNTH
Platanus 23 VMEREZ BT 5 Z L MR L, EEOF J MMEFEIHA~OICHBI E LTy —F 4> A Latimeria
chalumnae D77 7 LECFNRTE « fiENT OFEZ 38R 5 Z & T, Platanus 28 WILAMZFFH>Z L 2R LTV 5,

FIE TFREAMORYT 7 A BERT 7 N7 ARSIOHE] ClX, Platanus BNFEEH D — 7 2 AT —
HIZKILTCHHEARETH Y, BEEAEMERE L TY ) LAY A XO/NSIWANT T UTH TV L TEX ¥ v
TGy DN ) AERSIPHERRRETH D Z LB LT D, KIBE Escherichia coli D 2¥kD > — 7 =2 A
T ERANRTF =TI, T—FE, V=7 T ATA4 7T UK, DNA b2 VIR RS R E 2 T
xR TT VT ) BTV, SERRYT ) AERSIRTE D 72D DHER R FIEICONWTERE L T D, KEOHR
TlE, Platanus % FEIZHTHIBAR SNTBRE A ¥ 7 ) 2 de novo 7277 MetaPlatanus (22D CiR_TW 5,
MetaPlatanus [ZEB453 B8 OFECELINED v — 7 = A BOFEREHWTESNEZ 7 F A2 ) o I iR E R,
ARG ) AT —E b AEMTEREOS 7 T AZ M NTHEIFFINTWD, BEFEONRI TV T 2EGT A S
) BT =B WX F~— 27 TiE, MetaPlatanus OFE RS OBE L ESICOWTHEEY 7 by =T L0 E
NTMEBREFFOZ EDVUREN, BREE DNA U T D ERS RO AEMTEEZ G T 7 N7 APHEERETH D
ZEbIRB I,

Fa®w R CHEEORBREZE LD, FROBER LR INTZFEOICHEEIZOW TR LTV 5,

PLEAEBET BT, K Lid A A—TF v h DNA ¥ — 27 T AT —H 2L B85 ) AEFIORESE - @i ik %
ML L., FEETNVEMEBLEMTED T ) AFENTENFTHZ LIRS L TRY ., BEF - 7/ 17 A2 LEH
THEIANRKEN, LoT, Aitidtdt (%) OFMGHLE LTHIRMERH LD LBDHND,

8% - FSCEEIE, T3 2000 52 & 930300 554 1T ST 52y, b L<IFE3C 800 5E4 L iR L T 72& 0,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
Words (English).
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Whole-genome shotgun sequencing is the efficient method to determine an entire genome sequence. However, construction
of genome sequences in silico (de novo assembly) is the challenging issue due to high throughput of DNA sequencers and
repetitive sequences in genomes, and a more efficient and accurate algorithm is required. In addition, it has been reported
that heterozygosity of non-model organisms increased complexity of de novo assembly, resulting in low contiguity of
assembled sequences.

In this study, I developed novel de novo assembler, called Platanus, to construct genomes of diploid organisms including
highly heterozygous ones. Platanus firstly transforms sequenced DNA fragments (reads) into de Bruijn graph and generates
contiguous sequences (contigs). Next, it determines the order of contigs using paired-ends information. Here, heterozygous
genomic regions including structural difference between homologous chromosomes are merged in the novel function. In the
benchmarks, Platanus exhibited higher accuracy and contiguity for both simulated heterozygous and real-world data from
diploid organisms than existing de novo assemblers. Structural differences between homologous chromosomes merged by
Platanus were confirmed using fosmid sequences, and it is shown that the assembly result of Platanus is able to substitute
that of the hierarchical shotgun method, which is more cost-consuming compared to whole-genome shotgun.

Based on Platanus, I also developed the de novo assembler, named MetaPlatanus, for metagenomic data. Assembly of the
sequences from environmental DNA samples is effective to analyze the genomes of uncultured organisms. MetaPlatanus is
implemented to handle with data whose coverage depths are uneven, and it generates clusters of assembled sequences using
the information of sequence composition. The accuracy of the result of MetaPlatanus was evaluated using the data consisting
of multiple bacteria, and its performances exceeded those of existing tools. Consequently, the methods I developed in this
study are expected to accelerate genome projects regardless of highly heterozygous or uncultured organisms.
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