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Genome Sequencing Pipeline

° This is the easy bit:

Collectthe | Sequence Align the Call
sample the sample reads variants
, | + Samtools
lllumina BWA . GATK
HiSeq * Freebayes
. J \ J Y

° How can you assess / improve your variant call set quality?
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Assessing Variant Quality

e BN Known
1000 Genomes R SRy £ > true
A Deep Catalog of Human Genetic Variation 8 “ ot _
variants
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Statistically more likely: A/C A/T C/G T/G
Biologically more like: A/G C/T

Good SNP set: High Ti/ Tv

Bad SNP set: Low Ti/ Tv
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Sheep SNP Variant Calls

20 Iranian Sheep (O. aries)
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Variant Filtering by Truth Training Sets

1000 Genomes

A Deep Catalog of Human Genetic Variation NOV6|
variant
calls
Known
true
variants
- GATK Variant Quality P()T;‘ff,es Pz;'fiffes

Score Recalibrator (VQSR)

* U. Mich Support Vector
Machine (SVM)
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VQSR for SNPs and small indels

Iran goat 21.1 M 1.80 M
Iran wild goat 18 16.1 M 1.36 M
Morocco goat 161 206 M 214 M
Iran sheep 20 23.6 M 221 M
Iran wild sheep 14 26.6 M 271 M
Morocco sheep 161 407 M 281 M
Uganda cattle 25 272 M 2.08 M
Iran cattle 8 18.6 M 1.59 M
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Interlude.
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Genome Sequencing Pipeline

Collectthe | Sequence Align the Call
sample the sample reads variants

Archive the Archive the Archive the Archive the
meta data fastq bam vcf
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Variant Effect Predictor | ,

Ref
Reads

| SNPs
© Indels
CNVs
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Variant Effect Predictor

°  www.ensembl.org

*  Web interface or perl API

BLAST/BLAT | BioMart | Tools | Downloads | Help & Documentation | Blog | Mirrors

Search: | All species s | for w

e.g. BRCA2 or rat X:100000..200000 or coronary heart disease (

Browse a Genome ENCODE data in Ensembl Variant Effect Predictor

Eu
ENCODE v, ,. » -
The Ensembl project produces genome databases for vertebrates /,7/’ e. M
and other eukaryotic species, and makes this information freely _u,v
available online. Le
Favourite genomes (
; . Human Mouse Gene expression in different Find SNPs and other '
by GRCh37 GRCM38 tissues variants for my gene (
o A GIWTATACATIC
VRS CRTRAAAGTCTT Ge
Zebrafish : : CTTCTLAATTET
% o GRAACATTTTCC
Di
 Change favourites Compare genes across
enariac |
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Variant Effect Predictor

Consequences (all)

intergenic_variant: 51%
intron_variant: 36%
upstream_gene_variant: 5%
downstream_gene_variant: 4%
feature_elongation: 1%
feature_truncation: 1%
synonymous_variant: 1%

missense_variant: 0% \
3_prime_UTR_variant: 0%
Others

T 1 .

*+ regulatory region * 5prime UTR + splice donor

* TF binding site * initiator codon * splice acceptor
* intergenic * synonymous
* upstream * missense

* inframe insertion
inframe deletion
stop gained

* frameshift

* coding sequence variant

transcript/regulatory region /TF
binding site ablation

mature miRNA

NMD transcript

non-coding exon / transcript

Coding consequences

synonymous_variant: 60%
missense_variant: 35%
frameshift_variant: 2%
stop_gained: 1%
inframe_deletion: 1%
inframe_insertion: 1%
coding_sequence_variant: 0%

1 T

splice region * 3 prime UTR
intron

* downstream

*+ stop lost
+ stop retained
* incomplete terminal codon
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Variant Effect Predictor

* No Ensembl annotation? No problem.

2
axtoen

Eukaryotic Genome
Annotation Pipeline

38.5 M variants
in goats

- /-re.,u )

‘ 3 Functional

consequences
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The Future for Livestock Genomics?

* Sequence itself is not sufficient to
71 understand which parts of animal
genomes are functionally important

*  Human genomics: more than just whole genome sequencing

ﬁ | plgenom'igms; @| HEC

International Human Epigenome Consortium

. _E >

B J F |EUJ PRIN

A2 International =0~
niternationa . @
B Cancer Genome SEUVADIS &:
CSZ W Consortium o
A —
RNA-seq Transcription Methylome
profiling . factor binding _ (bisulfite seq)
Chromatin Histone Genome
accessibility modifications conformation
(DNase [) (ChIP seq) (Hi-C)
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Thanks!

* EMBL-EBI
« Laura Clarke
« Paul Flicek

* Vertebrate Genomics

* NextGen partners: - EPFL, Lausanne
 CNRS, Grenoble » Universita Teramo
- Cardiff University - Makerere University, Uganda
- Universita Cattolica del Sacro * INRA-Morocco
Cuore, Piacenza « Gorgan University, Iran
- Parco Tecnologico Padano * CSIRO, Brisbane
- EMBL-EBI - (Genoscope, France
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