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Atlantic cod
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Atlantic cod

Exploitation of natural stocks
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Cod phase 1: The results

gadMorl
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gadMorl: Consequences

Gaps in genic regions -> lost exons?
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Cod genome: repeats

Percentage of bases in 63 vertebrate genomes classified as dinucleotide tandem repeats

;‘,,? 2.5
& — Cat
2 20 4 _ Hedgehog
‘*5 )
X Dog
=~ 154 o :
Q . Rabbit  caye fish
o °e ® e — Rainbow trout
- 104 ®—Salmon
5 s /Mouse
()
= 054 %, o./.RfL Tetraodon
c ‘g o ° o O Stickleback
=) ®e Fugu

0 - Zebrafish

0 1 2 3

Dinucleotide AC (% of bases)

Bastiaan Star



Cod genome: repeats

Percentage of bases in 63 vertebrate genomes classified as dinucleotide tandem repeats
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Cod: phase 2

Existing data New data New data

454 _ lllumina sequencing PacBio sequencing
~40552E§?C:;g Pairedend  >200x ~16x coverage
8 Mate Pair 5kb >100x C2, C2XL and XLXL data

Many mate pair libs 3.6 Kbp average read length



Cod2: assemblies

Newbler: 454 + BAC ends DEL‘) E
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gadMor?2

23 pseudochromosomes

Much longer contigs
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gadMor2 EEERE

gadMorl

hoxcl3a

Cod genome: repeats
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Exploring the genome

Short tandem = ——
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Exploring the genome

LGO1
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gadMor?2

PacBio to the rescue




AquaGenome project

Adaptation in Atlantic cod
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AquaGenome project

The usual suspect




@ PACBIO"

STRUCTURAL VARIATION DETECTION

Variant
Type < One PacBio Read Spans Most Variants > Discovery or validation of

many types of structural
variation

SNPs ﬂ l “ Phasing SNPs

Small Indels m
Phased SNVs Phased Alleles

STRs & .
VNTRs Polymorphic (Short )Tandem Repeats

Mobile

Elements L1, Alu, SVA
Large
Insertions, Copy Number Variation

Deletions, CNV

Complex Inversions
Variants
Phased SV’s Phased Haplotypes
Very Large SV’s Large Structural Rearrangement

< Assembled PacBio Reads Span Euchromatic Genome Variation >
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The data

Coverage

Individual used for reference genome

Instrument Chem. Coverage
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Doing bioinformatics

Find tools multiple tools
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Doing bioinformatics

Find tools
Install tools
Understand tools
Run tools
Filter, filter, filter

Integrate results

multiple tools
fewer tools
ready to run tools
many result files
fewer results

publishable results
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Sniffles

Note: before filtering and validation
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Base modification

LGO1
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Conclusion

;l 23 pseudochromosomes |—

(%)
>
(g]
>
(7]
>

LI

i G : G
T Climate
: : G : G 1 mlm 1 mlm =y e | mlw I 3mlm 1 mlh’ | “‘lw s“lkh
Local s g | g
adaptation ~ * %] ©
'] icla 6
s !G } G
3 =G : )
3 G G —C_
s alegla 6 ; A——C/\‘T<:C G/.c—»T’\‘T/ \c—» i
s slela 6 Behavior
3 IG : G
. . 3 G G
Migration : ici &
i icla G
: icla 6
3 icla 6
) !G ! G




To sequence a genome

Cost per Genome
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