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Sequencing BAC clones Individually with 96Tags and GS FLX

Preparation of BAC DNA
1200 ul Culture (2xYT + Cm) in 96 deepwell Box
Extraction BAC DNA by modified Alkaline lysis
Digestion of genomic DNA of E. coli with

ATP-dependent DNase (Plasmidl safe, epicentre)
Fragmentation with covaris (LE220)
Purification with MultiScreen (Millipore)

Library construction (Roche and NEB) |, | A ’ 1
End polishing and kinase) B N\, \ [ JRAY “[\ [l
MR WV " Y ML

Adaptor ligation (96 MIDS)
Gel extraction for size
Evaluation with 2100 Bi KA
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Sequencing with GS FLX Distribution of sequence reads after
emPCR demultiplexing with MIDs. (96 MIDs )
Beads recovery and enrichment

Sequence Run —
Clones failled: 4.0%

994 (13%) 0
Analysis with assembly pipeline
Assembly with GS Assembler v2.6 (Roche)
Trimming sequence of BAC vector and E. coli genome .
detection (Trimming MCS ) Py
BES de e 6579 (87%)0 Evaluation of drafted

BAC sequences
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Shotgun sequence (x20~) / (Wheat 6B Chromosome 914Mb)

~Tagged library with 96 MIDs T

*GS FLX (Titanium or plus (Roche)) Sequence with Mate pair library

% (2kb,8kb)
Selection of BAC clones o *Tagged library with 96
for sequencing by GS FLX =S (iones
based on result draft sequenc " .
Demultiplex and q *MiSeq, (lllumina)
assemble analysis by _ -
assembly pipeline with -, ==
GS Assembler (v. 2.6) Mapping reads of mate pair library on contigs.

to decide direction of the contigs

Assembled Sequence
" of Individual BAC clone

Mapped sequence of _
BAC clones #&\

Pseudomolecles

Case work of scaffolding (TaaCsp6BLhA183B09 (CTG356, 9 assemblies))

Step 1. Identify both ends of each BAC clone

1. from summary of assemble results. L/Jﬂ .
—

Flowchart of “assemble pipeline”
for 96-tag BAC clone sequencing.

> \ Detected Assembly with

BAC end Sequence




Case work of scaffolding (TaaCsp6BLhA183B09 (CTG356, 9 assemblies))

Step 1. Identify both ends of each BAC clone
1. from summary of result of assemble.
2. based on result of SSPACE with mate-pair library.

by reading BAC end sequence actually
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Internal assembly

Case work of scaffolding (TaaCsp6BLhA183B09 (CTG356, 9 assemblies))

Step 3. Identification of overlapped sequence on both ends of BAC clone

overlapped
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A final result of the scaffolding
(183B09/CTG356, 9 assemblies)

ntig2 contigl
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Advantage of
Our Sequencing System

- Toescape misassembly due to
multiple repeat sequence —
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Case work of scaffolding (TaaCsp6BLhA183B09 (CTG356, 9 assemblies))

Step 2. Decide order and ori ion of internal

Construction of mate-pair library and sequencing
BAC clones (7,573clones)
library: Nextera mate-pair sample prep kit (Illumina)
fragment size: 3kb, 9kiy _scarta 4 1ze17707 | £iget
Scale of pooled library: 96 clones/Tag, 24Tags/Run  f-.TA.TaaCzpeBLAALI5028, cont igdaaaz
Sequencing system: MiSeq reg. Ver.2 (250x2 cycles) ,mrrumomm 15843 11 ga2
Software for scaffolding: SSPAGE 4. TaaCzpEELhALESLLA_cont {gnonass

TagGspEBLALGTLLY, Cont (990003
Example of scaffolding
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Overlap check of neighboring BAC clones

Physical map

1
Overlapped sequences (Sequencher)

R

Result of overlap check between neighboring BAC clones

6BS 6BL Whole
BAC clones with assembled sequence 2,719 4,061 6,780
Overlapped site of BAC clones on the physical map 2,478 3,782 6,260
Overlapped site confirmed by BAC sequences 2,406 3,681 6,087
Conformability (%) 97.09 97.33 97.24

Distribution of Repeated sequences 1
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Our sequencing system.
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BAC clone; TaaCsp6BShA0079D16, Threshold ; 1,000

Detected with miropeats 2.02




Distribution of Repeated sequences 2
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10 BAC pool with GS FLX
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0079D16
Contig ; CTG171, size 1.08 Mb, including TaaCsp6BShA0079D16, Threshold; 1,000

Whythe coverago of 6BSIs lower?

No BAC clones with rRNA genes in our 6B BAC library?
6BS 6BL

s I 22 21 21
KGS0314

. N RH map (cR)

putative Nor-B2

We found map-Contigs on the border of Nor region in 6BS.
But no map-contigs corresponding to the internal part of Nor region.
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Distribution of Repeated sequences 3
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Contig ; CTG171, size 1.08 Mb, including TaaCsp6BShA0079D16, Threshold; 150

Constructed P (ver. 1.0) of 6B of wheat (Chinese spring)
Short arm Long arm Whole
Clones 2,846 4,240 7,086
(unmapped clones) (165) (179) (344)
Scafolds
all (> 0.5kb) 3,774 3,861 7,635
>1.5kb 2,483 2,908 5,391
>10.0kb 1,580 1,698 3,278
Ave. No. Sca./BAC 1.33 0.91 1.08
Total 302,926,340 384,629,617 687,555,957
coverage 72.99% 77.23% 75.31%
average 83,102 105,489 94,394
max 2,810,317 3,140,367 3,140,367
min 500 500 500
N50 403,001 526,758 459,245
(186th) (195th) (403th)

Estimation of length for Nor region in 6BS.
265 5.85

9.56 kb

(Genome vol. 39, 1996)
Condition of gPCR
Marker; TNAC8298 (Control), S5.8, S18, S26
Instulment; LightCyeler® Nano (Roche)
Regents; KAPA Library Quantification Kits

Number of rDNA sequence in wheat genome
Chinese Spring N1BT1A N1BT1D

Nullisomic chr. - 1B 1B
188 7970 5,508 5,152
26S 6,357 4,037 3,748
5.8S [ 3,859 2,493 2,164|
NOR 3,859 2,493 2,164
Length (Mb) (136.895 23.831 20.690 |
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The coverage of chromosome 6B Summary

No. 6BS 6BL Whole # Overlap check was completed; 97.86% of 6,260 sites (6,780 clones) was correctly
overlapped.

Estimated chromosome

length (Mb) 41500  498.00  913.00

I:;T“his result indicates one of advantages of our sequencing system (individual BAC
sequencing with the 96-tag) for the wheat genome rich in repetitive sequences.
2 Physical map (Mb) 331.34 459.54 790.88
& Mate-pair libraries of MTP BAC clones were constructed, sequenced and used for
scaffolding of the assembled sequences of each BAC clone.

3 Pseudomolecle (ver.1.0) 28246 365.84 64830 Nor-region?

(Mb) =§ Manual curation (checking overlapped sequences and mapping mate-pair reads of
— BAC clones) was essential and effective for construction of pseudomolecule.
The ratio of 1 and 2 79.84 92.28% 86.62%
(eThI’ea r;?iooof Maagp\ng) <f ¢ The pseudomolecule (ver. 1.0) of wheat chromosome 6B was constructed.
The ratio of 2 and 3 ‘ 85.25% 79.61% 81.97% This pseudomolecule is made up of 7086 BAC clones.

The number of scaffolds for each BAC clone is 1.02 (ave.)

(The ratio of Sequencing) The maximum size of scaffold is about 3.1 Mb.

The ratio of 1 and 3 68.06% 73.46%  71.01%

& The d lecule of wheat chr 6B will be further improved.

:}»Add Illumina short reads to improve sequence accuracy.

The coverage of 6BS is less than 70% because of Genomic regions carrying the =) Search BAC clones covering Nor-region fo improve sequence coverage

rDNA genes (Nor-region). (red circle) Over 80% region of Chr. 6B was sequenced
based on estimates length in construction physical map. (blue square)

National Institute of Agrobiological Sciences
wﬁnoyukl Kanamori ~ Fuminori Kobayashi Tsuyoshi Tanaka ~ SatoshiKatagiri  MasaoHamada

- Wataru Karasawa ul Haruml Sasakl
Satomi Mori HirokoKunifuda  Kayo Kiyoi YoshiyukiMukai  Michihiko Shimomura
Hiroshllkawa NobukazuNamlkl  Kaorl Kamatsukl Takeshl Itoh Hiroakl Sakal
Takashl Matsumoto Yulchl Katayose Jlanzhong Wu Hirokazu Handa

Kyoto University Kobe University [P, Nisshin Flour Milling Inc.

Satoko Kaneko Ryoko Ohno satoshiNoma ChlkakoAbe Katsuyuki Hayakawa
Shota Watanabe Jullo C. Masaru lehlsa

Toyotaka Sakaguchl Shigeo Takuml |, Yokohama City Universiy

Takashi Endo RIKEN (I * KanakoKawaura Yasunarl Oglhara

Shuhei Nasuda

Hiroshi Tarul Institute of Experimental Botany
Jun Kawal Jaroslav Dolezel

NARO Tohoku Agricultural Research Center IN?A INRA-Genetics, Diversity &
Q MikaSaito Gorolshikawa . Ecophysiology of Cereals
Toshiki Nakamura Romain Philippe Etlenne Paux

Okayama University
Kazuhlro Sato

NippN Nippon Flour Mills Co., LTD.
Tomoya Shimbata

(NGB1003) and funding from Nisshin Flour Milling Inc..




