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Pseudomolecule first version 2014
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Summary of raw data

BAC fingerprints lllumina PE Mate-pair data: Raw data from CSS, Bionano

for every BAC in sequencing of - NRC whole-genome whole-chromosome, molecules for

physical library physical map (Andy Sharpe, David Konkin) lllumina PE 7AS/7AL
MTP BACs in - DEPI whole-genome

pools - DEPI 7A-specific



Summary of raw data

BAC fingerprints lllumina PE Mate-pair data: Raw data from CSS, Bionano
for every BAC in sequencing of - NRC whole-genome whole-chromosome, molecules for
physical library physical map (Andy Sharpe, David Konkin) lllumina PE 7AS/7AL
MTP BACs in - DEPI whole-genome
pools - DEPI 7A-specific
Abyss SSPACE Abyss Irysview

Traditionally, use different tools to exploit
each dataset



Summary of raw data

BAC fingerprints lllumina PE Mate-pair data: Raw data from CSS, Bionano

for every BAC in sequencing of - NRC whole-genome whole-chromosome, molecules for
physical library physical map (Andy Sharpe, David Konkin) lllumina PE 7AS/7AL
MTP BACs in - DEPI whole-genome
pools - DEPI 7A-specific
Abyss SSPACE Abyss Irysview

The difficulty is in integrating all available
data together in a consistent way that is
cross-validated against each data source



Summary of raw data

BAC fingerprints lllumina PE Mate-pair data: Raw data from CSS, Bionano
for every BAC in sequencing of - NRC whole-genome whole-chromosome, molecules for
physical library physical map (Andy Sharpe, David Konkin) lllumina PE 7AS/7AL
MTP BACs in - DEPI whole-genome
pools - DEPI 7A-specific

With Gydle, we are able to integrate all
available data simultaneously to produce
high-quality sequence.
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Finished, cross-validated sequence

We consider a given sequence finished when:

1. We have a single contig

2. Paired-end and mate-pair data is consistent across the entire sequence
3. The physical map BACs can be precisely ordered along the contig
4,

The sequence aligns to Bionano consistently

In other words, the sequence is cross-validated by the raw sequence data, the
physical map, and Bionano.
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Finished sequence (7AS-11826)

R Y S T Y TR T T G T S e R g e e vy

1. Single contig

GYDLE

12



Finished sequence (7AS-11826)
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Finished sequence (7AS-11826)
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Finished sequence (7AS-11826)
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Finished sequence (7AS-11826)
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A case study: 7AS-11582 physical contig

e 2Mb physical contig containing 224 clones (29 in MTP)
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A case study: 7AS-11582 physical contig

2Mb physical contig containing 224 clones (29 in MTP)
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Target genes

Before sequencing began, we had a list of target genes of interest that were
known to be on chromosome 7A.

This included a set of fructan biosynthesis genes reported on in 2012 by
ACPFG (Huynh et al., Plant Mol Biol, 2012):
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Genes appear in first sequencing batch

Stats of Abyss assembly of paired-end sequencing of BAC pool:
e 273 scaffolds
e 25.6kb N50

e Total length 2.42Mb

Four target genes on four separate scaffolds:
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Some genes appear in another pool

As the sequencing of BAC pools progressed, we found another pool (7AS-
11832) also contained this set of genes.
e [nitially, thought this might be a real perfect copy, but:

o Copies of the genes were identical
o  When we looked for divergent sequence between the two “regions” (in order to establish

they are distinct copies), we found that the surrounding sequence context for the genes
was also identical

When we looked at perfect duplications across the assembly, we found:

e 76Mb perfectly duplicated sequences on 7AL
e 45Mb perfectly duplicated sequences on 7AS

This led us to suspect there may be a contamination problem.



Contamination from 7AS-11582

No contaminating BACs in 7AS-11582
Evidence that BACs from 7AS-11582 contaminate 2 other pools
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Linking sequence to physical map

7AS-11582 physical contig

* Physical map networks from LTC (Frenkel et al.)
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Linking sequence to physical map
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Linking sequence to physical map
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Batch A reads

Batch B reads
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Bionano

Bionano 7AS map 84 shown in green,;
7AS-11582 scaffolds in blue.
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Bionano for 7AS-11582

h‘

Finished sequence bridges Bionano maps
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7AS-11582 finished sequence
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Bionano for 7AS-11582

Finished sequence bridges Bionano maps

Bionano map 84 Bionano map 49
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7AS-11582 finished sequence

Bionano will identify
adjacent pool
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Genes clusters on 7AS-11582

Finished sequence bridges Bionano maps

Bionano map 84 Bionano map 49
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genes mentioned earlier

Cluster of more than 10
protein-kinase domain-containing
genes and LRR-repeat receptor
containing genes

Based on TriAnnot (Philippe Leroy, INRA) annotation - needs manual curation. 30



Bionano for 7AS-11582

Finished sequence bridges Bionano maps

Bionano map 84 Bionano map 49
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including the 1-FFT, 1-SST, 6-SFT, WIRVR
genes mentioned earlier

Cluster of more than 10
protein-kinase domain-containing
genes and LRR-repeat receptor
containing genes

Based on TriAnnot (Philippe Leroy, INRA) annotation - needs manual curation. 3



Manual curation of 6-SFT gene
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We are producing finished sequences for all physical contigs.
This will result in around 732 finished “pools”.
Challenge is then to fill in space between each pool. For this, we will have:

e Keygene tags for all MTP BACs plus ~1100 BACs that were not
sequenced but which we think are between pools (based on scaffolded
physical map)

e CSS PE reads as well as our own 7A-specific MP data covering the intra-
pool space

e Bionano maps to assist in joining pools

e NRgene assembly of Chinese Spring 7A (completed December 2015) will
provide an advanced reference to assist in validating and extending our
assembly through regions not covered by BACs
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Towards a finished sequence

BioNano Maps Map631 [ Map498 - Mapl03 - Map182 .
BAC Pool 610 614 @ 612 ‘@ 617
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