2016 2017

RNA-seq

Development of novel RNA-seq and assemble method for gene structure annotation
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In this research program, we have constructed a novel gene structure
annotation protocol using both experimental and computational analyses. In the experimental
analysis, the 5 end of cDNA was protected. Then, the digestion reaction from the 3' end was
performed using Exo3. Finally, from the 5 end, one sample was obtained, while from the 3' end
various samples were obtained. Next, we constructed an Illumina library from these samples, but we
were not successful in the preparation of samples ranging from around 1,000 bp, even using various
protocols. In the computational analysis, we succeeded in constructing a novel cDNA assembly program

for the abovementioned data, and the performance of the simulation data was satisfactory. We did
not succeed in achieving the initial target, but we could obtain 5 and 3' end contigs from the
same cDNA; this information is very useful for gene identification. Hence, this program can be
applied to improve the accuracy of gene identification.

RNA-seq



2017
Hiseq
100-150bp
Gb

Allpath-LG

SOAPdenovo denovo
Gb

RNA-seq

RNA-seq
(Trinity/ SOAPdenovo-trans)

(TopHat/Cufflinks)

ab initio
RNA-seq
RNA-seq
RNA-seq
RNA-seq
k-mer de bruijn
RNA-seq contig

RNA-seq
RNA-seq
RNA
CDNA ND

RNA-seq

I1lumina

RNA
CONA 5
3 Exo3

3
cDNA
IHlumina
5
cDNA

read
read

de brujin

Platanus

RNA-seq
pair-end

Il lumina

Exo3

CDNA

CDNA

CDNA
pair-end

RNA-seq

5

IHlumina
de bruijn



Overlap Layout
Consensus

RNA-seq contig

k-mer k-mer
RNA-seq contig k-mer
RNA-seq
RNA-seq
CDNA
cDNA 5’ 3
Exo3 5
¥ CDNA
51
CcDNA
A—4"ycDNA
Wi feona W ERALE
5 ? ? Exo3
d
S. pombe EcoRI,
Hindl 11 DNA
Exo3
51
31
MiSeq 300bp
200bp
DNA IHlumina
mate-pair

IHlumina MiSeq

300bp x 2

S. pombe
(bin size  500bp)
EcoRl
’ |||||I|I|.
Hindl11
EcoRl,
Hindll1
DNA
0-500bp
blastn

51

(99% identity, 50% coverage )

over lap-layout-consensus
100% contig
90% contig
contig
EcoRl
Hindl 11

E
B

EcoRl, Hindlll

=

80%



DNA 5 3 Exo3

5
DNA
mate-pair
DNA
overlap-layout-consensus
80-90%
500bp
DNA
mate-pair
pair-end
S_pombe  RNA CDNA
RNA-seq
RNA-seq  trinity
12,125
8,200
S.pombe
5,100
overlap-layout-consensus 1
1
DNA
pair-end,
mate-pair
1
CDNA
pair-end
mate-pair
1,000bp

5
3 overlap-layout-consensus
k-mer
k-mer
RNA-seq contig
k-mer
RNA-seq
k-mer
RNA-seq
k-mer
k-mer
(
)
k-mer
denovo
MetaGeneAnnotator
k-mer de bruijn
k-mer
k-mer
k-mer bubble
bubble de
brujin
Platanus
bubble
k-mer
S0t m%»—;



5*
3"
5 3
RNA-seq
ab initio
ab
initio
binning
de
bruijn
bubble
0
1

~ Platanus2: a de novo haplotype

assembler enabling comprehensive accesses

to divergent heterozygous region. 6
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