Genome sequences for the Triticeae
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Wheat News from Hogwarts

Re: https://thescienceweb.wordpress.com/2016/01/10/assembly-problem-solved-by-wizardry/



The IWGSC whole genome assembly project
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The IWGSC WGA project - timelines

DNA Sequencing Complete
Extraction } 9 9 P
Assembly V0.1 Complete
Libraries } y pQA
Agreement =~ Complete

Go! P Assembly V0.2

Hlumina  [pe@@macic |

~2 months from data accumulation to completion of first assembly
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The IWGSC WGA project

De novo assembly:
 NRGene's DeNovoMagic-2 platform, total run time < 3 weeks, 1Tb RAM computer
 illumina short-reads sequencing data only (x200 coverage)

Assembly size: 14.5 Gbp
Gaps size: 262 Mbp
Gaps %: 1.80
Total # scaffolds: 138,484
L50: 7.1Mbp
NSO (#sequences): 566
L90: 1.3 Mbp
N9O (#sequences): 2,363
MAX Scaffold: 45.8 Mbp
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The IWGSC WGA — initial QA

Comparison to CSS contigs

Alignment to physical maps: 6A, 6D

Alignment to BAC-based scaffolds of 3B reference sequence
e gene space, intergenic space analysis

« Comparison to bionano map of 7DS

Hi-C map for linear ordering
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IWGSC WGA / CSS contigs and POPSeq

, M : M A:h ,
CSS contigs mapped to IWGSC WGA PK Gatertobar

» chromosome arm assignment

» POPSeq positions

344,927 | 347,492 (99.3 %) CSS contigs mapped to the NRGene assembly

14.1 Gb (96.5 %) assigned to chromosome arms

14.0 Gb (97.2 %) anchored to the Synthetic W7984 x Opata map
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IWGSC WGA / 6A and 6D WGP contigs

scaffold99808 (10.3 Mb) vs. contig_ 6AS_1188 (1744 cb)

scaffold position (Mb)

scaffold23002 (5.3 Mb) vs. contig_6AL_627 (668 cb)

scaffold position (Mb)

Martin Maécher,
IPK Gatersleben

scaffold14932 (9.9 Mb) vs. contig_6DS_3 (1951 cb)
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Whole genome profiling tags of entire LTC / FPC contigs mapped against

IWGSC WGA scaffolds
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Alignment to 3B reference contigs

v443_0936 (4.2 Mb) vs. scaffold16560-2 (22.6 Mb) v443_0903 (3.7 Mb) vs. scaffold123840 (10.1 Mb)
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Completeness of gene space

Analysis against wheat full length cDNAs:

Martin Mascher,
IPK Gatersleben

« 5,992 out of 6,137 (97.6%) fl-cDNAs align to IWGSC WGA (99% identity,

80% sequence coverage)

« 305 out of 309 (98.7%) cDNAs aligned to the 3B scaffolds are present in
IWGSC WGA (same criteria as above)

« 31 cDNAs aligned to both IWGSC WGA scaffolds and CSS contigs and

anchored to 3B are missing or are incomplete in the 3B scaffolds
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The intergenic space — ISBP markers
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. 62,631 1B-ISBPs (=TE junctions)

» 11 (0.02%) ISBP unmapped on IWGSC WGA scaffolds

« 4,247,440 CSS-ISBPs

- map 151 bp-ISBPs with BWA
- filter fully mapped ISBPs with 0-1 mismatch

» 97.7% (4,150,743) mapped

kd UNIVERSITY OF S» TiTUTE %
slh IPK [ sisiarcupwan %o GIFSI SR KSIM‘ ZIN?A

................... TeL AVIV —- SCIENCE & IMPACT

Fred Choulet
INRA Clermont

llumina



Linking to 7DS bionano map

Plant Biotechnology Journal (2015), doi: 10.1111/pbi.12513

Hi-C Position: rank 70, 82.0 cM

Stankova et al.,

rank 69, 81.8 cM

scaffold65305 (9.5 Mb)

scatfold137294 (7.7 Mb)

>

oot 705 _contig 36 (2.2 Mb), confidence = 185.78

-
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opt_7DS_centig_108 (2.7 Mb), confidence = 225 21

opt_7DS_contiy_58 (2.0 Mb), confidence = 370.40

- m

opt_7DS_contig_79 (1.2 Mb), cenfidence = 160.72

opt_TDS contig_142 (1.2 Mb), confidence = 152.64

L

opt_7DS_contig_387 (0.3 Mb), confidence =42.00

opt_7DS_contig_434 (0.2 Mb), confidence = 20 63

opt_7DS_contig 383 (0.2 Mb), confidence = 26.68

opt_FDS_contig_116 {1.4 Mb), confidence = 168.7

opt_7D8_contig_435 (02 Mb), confidence =26.92

opt_70S_contig_104 (1.3 Mb), confidence = 14013

apt_70S_cortip 238 (0.4 Mb), confidence = 67 .63

opt_7D8_cantig_426 (0.2 Mb), confidence = 2264

opt_7DS_contig_31 (1.5 Mb), confidence = 222.75

opl_70S_contig_112 (0.9 Mb), confidenca = 109.57

opt_7DS_contig_480 (0.4 Mb), confidence = 40.13

slaPk

opl_705_contig 23 (1.6 Mb), confidence = 138.35
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opt_7DS_contig_23 (1.6 Mb), cenfidence = 106.49
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Martin Mascher,

IPK Gatersleben

__ Gap size: 8.8 kb with no labels
between adjacent alignments
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Linking to 7DS bionano map

Martin Mascher,
IPK Gatersleben

« /DS bionano map: 339/346 high quality maps aligned
to scaffolds with >95% of their length (cumulative
length of 339 Mbp)

« Un-aligned maps: short or low bionano coverage

460 7DS NRGene scaffolds (345.5 Mbp): 335.4 Mbp
aligned to bionano maps
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Chromosome arm assignment and Hi-C

llumina

2B CARMA 2B HiC vs. POPSEQ 2B CS vs. emmer
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Summary of initial QA of IWGSC WGA

The WGA looks impressingly complete:

« > 95 % representation of map-based reference sequence of 3B and the
physical map of 6A.

* 98 % of fl-cDNA present

« 98 % of CSS coding exons found

« >99% of 1B ISBPs present

But:

* A number of chimeric scaffolds

« Only 14.5 Gbp » |s the CS genome actually smaller than
expected?

Some further curation and integration with other resources needed!
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How to move forward? Concerted integration of

resources!
Chromosome-specific
IWGSC WGA MTP assemblies

isan L

it | physical maps
Other WGS AR /
assemblies: AN
PACBio/lllumina :

WGP tags of all MTPs

optical / bionano map / maps

A reference sequence anchored to the genetic and phenotypic

maps in 2016
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Thanks to Funders of the WGA project!
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Canadian Triticum Applied Genomics
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