The physical map of wheat chromosome arm 3DS
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Backround

Bread wheat is one of the most important crop in the world. Sequencing its genome can provide valuable information leading to its improvement. The
wheat chromosome 3DS was sorted using flow cytometry. BAC library specific for wheat chromosome-arm 3DS? was constructed and physical map was
build using HIFC technique? using Fingerprinted Contigs software3) (FPC). At the end of automated phase of contig building, Minimum Tilling Path
(MTP) was selected. Three-dimensional pooling strategy was used to anchor markers.

Chromosome sorting using flow cytometry Sequencing and assembly of “low-copy” Sequencing of 3D pools of MTP

and chromosome library portion of 3DS DNA of 50 BAC pools was sequenced using lllumina

DNA of sorted chromosome 3DS was sequenced using HiISEQ2000. Reads of individual pools were aligned using
Roche 454 GS-FLX System to about 3x coverage. MOSAIK 1.1.0021 to three independent sequence data sets:
Number of clones 2,081,761 reads were assembled using Newbler 2.5.3 a) GenomeZipper; b) SNPs mapped in Ae. tauschii;
36,864 c) contigs assembled from chromosome-arm 454 sequence.
Average insert size These sequences were than anchored to physical map using

110 kb Assembly results a novel in silico approach.
No. of contigs 46,297

Chromosome coverage Total length 42,333,654 bp
W il 11.0x Average contig size 914 bp

Relative fluorescence intensity N50 contig size 927 bp
Histogram of relative fluorescence intensity obtained from Largest contig size 12,559 bp

3DS/3DL double ditelosomic line of wheat cultivar Chinese Spring.

BAC library parameters

[

Number of events

Sequence-Based Anchoring
No. of BAC

Reference No. of sequences | addressed seq.

) GenomeZipper 594 224
Genome Zipper SNP (Ae. tauschii) 7 152 231

sequence contigs (46,297 20,899

Forward physical map anchoring

GenomeZipper approach was used to identify gene
Part of genetic map of chromosome 3D Triticum aestivum - fragments in 454 reads and to order them virtually

Syntetic/Opata-GPW showing markers (in red), which were mapped according to collinearity with Brachypodium, rice and
to the physical map of chromosome 3DS. Sorghum syntenic genome regions.
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OF2: SEiSizes © Bradi2g04890:1 | Os01g0178200 Sb03g003960.1 ctg2725 60 sequences, which were anchored in silico to the physical map were
DF27 BE398279 BQ167874

XaoWT0803D  clgis DF28 BE496017 selected to design primers. These primers were used to check their

DF123 BF293537 CD453848

oD cig3et DF 122 BE495304 presence in particular BAC clones to confirm accuracy of this approach.

DF45 BE591013 BQ171686
Xfbb278-3D

1615722,0 DF52 BE637769
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The physical map of 3DS
DF119 BE446087
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i Lo 2,582 1,350 Contig ordering
Xabgesa o Singletons 11,547 8,878

Xcdo1435-3D.1

Xgpw4074-3D  ctg893,ctg1866 DF35 BE403480 Q' C I ones 4 9 2 8 2

Xfba241-3D DF55 BF291720

Xksu6.3D Orse BEMszez Assembly lenght (Mb)| 404 310 Synteny with Aegilops tauschii, Brachypodium and Rice

Xbecd1532-3D 4320909,0 DF100 CD373475 BE426356

Xcdo1435.3D.2 OF102 BQT70676 BF4G24S! Longest contig (kb) 470 1,092 genomes was used to order contigs of 3DS physical map.
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Xgpw5216-3D  ctg674
meg688_3D TaaCsp3DS060G13 TaaCsp3DS047D10 TaaCsp3DS044D22

TaaCsp3DS081G23 TaaCsp3DS041B17 TaaCsp3DS054H09*
Xg pW51 04-3D CTQ 197 TaaCsp3DS041C22 TaaCsp3DS072F08 TaaCsp3DS029B814*

ngm34 1-3D CtgGO4 TaaCsp3DS049L20 TaaCsp3DS032G18* TaaCsp3DS026G0S*
Xgwm497-3D ‘W 62786100 |DF139 BE490739 BQ161247
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TaaCsp3DS047A16 TaaCsp3DS094004 TaaCsp3DS057H19
TaaCsp3DS038B15 TaaCsp3DS027G22 TaaCsp3DS059C02
TaaCsp3DS039)23 TaaCsp3DS061K17 TaaCsp3DS096P19
TaaCsp3DS049M20 TaaCsp3DS071H12 TaaCsp3DS031001
TaaCsp3DS024F23* TaaCsp3DS079F23 TaaCsp3DS021G17
TaaCsp3DS039101 TaaCsp3DS076E14 TaaCsp3DS095B09
TaaCsp3DS040M23* TaaCsp3DS076A06 TaaCsp3DS060E06
TaaCsp3DS060D21 TaaCsp3DS003B04 TaaCsp3DS060M18
TaaCsp3DS070E13 TaaCsp3DS024L06 TaaCsp3DS082D12 TaaCsp3DS081H19
TaaCsp3DS053N04 TaaCsp3DS044M 13* TaaCsp3DS009A23* TaaCsp3DS061C06

BAC clones

Contig 33, which is shown as example, is composed of 61 clones. 37

Wheat ESTs dataset available from GenBank was compared to the markers are anchored to 6 clones in red, which represent MTP.

region of rice chromosome 1 syntenic to wheat chromosome arm
3DS. 144 ESTs were selected for marker development. 42 of these
markers were mapped to three bins of wheat chromomosme 3DS
(C-0.24, 0.24-0.55, 0.55-1.00) and sorted in line with position on the

rice chromosome. Conclusion
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Brachypodium chromosomes are given in kb.

a segment of chromosome 3DS showing preservation of synteny.
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