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Aims of Session

Provide taster of our forthcoming Bioinformatics
for Cytogeneticists and Molecular Geneticists
Professional Training Course

Overview of recent changes to several
bioinformatics resources

Update on current NGRL activity
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Overview of this Session

Molecular Bioinformatics Resources

e Alamut 2.0 — Mutation Interpretation Software
« UK Diagnostic Mutation DataBase — DMuDB
» BioMart — Simple data-mining tool

In the News

« 1000 Genomes Project

 For those on the go...

Forthcoming Training Courses
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Interactive

Alamut 2.0 —_gosorivare

New version released end of 2010
— Updated to GRCh37 (hgl19) assembly
— Auto-analysis of variants

— Export to user defined formats

e Testing ongoing for DMuDB export
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Interactive

Alamut 2.0 —_gosorivare

“Built-in” analysis tools

CAUTION!

— Known issue with PolyPhen2

— Alamut results will differ to website results
— Due to different alignment files used

— Similar issues with the other tools
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Diagnostic Mutation

Database

[Dvu DB o

Browser Update
— Updated to GRCh37 (hgl19) assembly

Development of access/submission from
European Molecular Quality Network (EMQN)

Working with AstraZeneca to collect Epidermal
Growth Factor Receptor (EGFR) data
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BioMart

Simple to use data-mining tool
Found within Ensembl

Use It to extract relevant information out of
the Ensembl database

No need for specialist programming skills
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/BLAT | BioMart | Tools | Downloads | Help & Documentation | Blog | Mirrors

[ e [ court [ movuns.

Dataset

Homo sapiens genes
(GRCh37.p2)

Filters

Chromosome: 11

Band Start : p15.5

Band End : p15.4

Status (transcript) : KNOWN
Status (gene) : KNOWN

GO Biological Process Term
Name [e.g. regulation of
biological process] : cell cycle
arrest

Attributes

Ensembl Gene ID
Ensembl Transcript |ID
Associated Gene Name
Source

Y
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Export all results to File TSV ~
Email notification to

View 10 ~|rows as HTML +| O Unique results only
Ensembl Gene ID | Ensembl Transcript ID | Associated Gene Name | Source
ENSGO0000174775 | ENSTO0000397596 HRAS ensembl
EMNSGO0000174775 | EMNSTO0000311139 HEAS ensembil
ENSGO0000174775 | ENSTO0000451590 HRAS ensembl
ENSGO0000129757 | ENSTO0000414822 COKMNIC ensembl
ENSGO0000129757 | ENST00000440480 CDKMN1C ensembl
ENSGO0000129757 | ENSTO0000445765 COKMN1C ensembl
ENSGO0000129757 | ENSTO0000313407 COKMNIC ensembl
ENSGO0000166313 | ENST00000299402 APBE1 ensembl
ENSGO0000166313 | ENSTO0000389906 APBE1 ensembl
ERNSGO0000166333 | ENSTO00002954 21 LK ensemkbil
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Assembly Converter

Found In Ensembl Tools

Upload and convert data sets

— NCBI36 -> GRCh37

Custom Data

Data Management e
|- Upload Data Tips
e provide a myf | [ Aftach DAS

IWap your data to the current assembly. Accepted file formats: GFF, GTF, BED, PSL

tthat can be

downloaded {yol [~ ~ftach URL Data MN.B. Export is currently in GFF only

[~ Attach BAM Flle - - .
Inthe near futln |- manage Data Forlarge data sets, you may find it more efficient to use our ready-made converter script.
Currently availal] | Features on Karyotype

=l Data Corverters Species: ; |
Tool {~ Assembly Converter . l_l_-l__gman (Homo sapiens) A
Assembly cory| |~ |D History Conwverter ; :

N e ek B o Assembly/coordinates to convert:

: chromosome:NCBI36 -> chromoé Vi

Upload file
ID History con

Name for this upload (optional):
Yariant Effect A

Paste file:
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Thinking LRG

Locus Reference, Genomic

http://www.Irg-sequence.org/page.php

Stable means of reporting genetic variants

Based upon fixed nucleotide sequence
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1000 Genomes

A Deep Catalog of Human Genetic Variation

Nature (2010) 467 1061-1073

A map of human genome variation from
population-scale sequencing

The 1000 Genomes Project Consortium*

The 1000 Genomes Project aims to provide a deep characterization of human genome sequence variation as a foundation
for investigating the relationship between genotype and phenotype. Here we present results of the pilot phase of the
project, designed to develop and compare different strategies for genome-wide sequencing with high-throughput
platforms. We undertook three projects: low-coverage whole-genome sequencing of 179 individuals from four
populations; high-coverage sequencing of two mother-father-child trios; and exon-targeted sequencing of 697
individuals from seven populations. We describe the location, allele frequency and local haplotype structure of
approximately 15 million single nucleotide polymorphisms, 1 million short insertions and deletions, and 20,000
structural variants, most of which were previously undescribed. We show that, because we have catalogued the vast
majority of common variation, over 95% of the currently accessible variants found in any individual are present in this
data set. On average, each person is found to carry approximately 250 to 300 loss-of-function variants in annotated
genes and 50 to 100 variants previously implicated in inherited disorders. We demonstrate how these results can be used
to inform association and functional studies. From the two trios, we directly estimate the rate of de novo germline base
substitution mutations to be approximately 10~® per base pair per generation. We explore the data with regard to
signatures of natural selection, and identify a marked reduction of genetic variation in the neighbourhood of genes,
due to selection at linked sites. These methods and public data will support the next phase of human genetic research.
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1000 Genomes

A Deep Catalog of Human Genetic Variation

http://www.1000genomes.org/data

Aim to create reference of DNA polymorphisms
— Find 95% of variants, at an allele frequency of 1%
— Higher for more common variants
742 patients so far
e 15 million SNPs, 55% novel
* 1 million short INDELS; 20,000 structural variants
Each person has:

» 250-300 loss-of-function variants
* 50-100 variants in inherited disorder genes

:i: NGR L www.ngrl.org.uk/Manchester nowgen

HationaltSerebes colloberion{Miansheser A Centre for Genetics in Healthcare » =



1000 Genomes

A Deep Catalog of Human Genetic Variation

What impact will the 1000 Genomes have?

* Increase in dbSNP information
* More clusters of variation

 More variants in these clusters

— Additional GWAS disease-associated variants

— Improved pathogenic variant calling

» Better understanding of neutral variants
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For those on the go...

PubMed Mobile Beta — iPhone App

ul_ATET = 3:12 PM o £ 100% = i ATET = 4:42 PM O R 79%=H
www.ncbi.nim.nih.gov/... & -

multiple sclerosis environmental factors |

Welcome to PubMed Mobile Beta. Search Results (995)

PubMed comprises more than 20 million Filter by Free Full Text or Review
citations for biomedical literature from
MEDLINE, life science journals, and online
books. Citations may include links to full-text
content from PubMed Central and publisher
websites.

The increasing incidence and prevalence of
female multiple sclerosis - a critical analysis of
potential environmental factors.

Sellner J, et al. Autoimmun Rev. 2011

Standard PubMed NIH/NLM NCBI Copyright Help . Risk F r for Multiol | i

Onset or Relapse: A Systematic Review.
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NGRL’s current work programme

— Missense/Splice mutation Analysis
« Ongoing work into evaluating these tools
* Input alignments & assessing accuracy

— Hosted recent Best Practice Workshop on UV
guidelines
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Don’t miss!

— Thursday 16:15 - Michael Cornell

* “Overview and evaluation of the Diagnostic Mutation
Database”

— Thursday 15:45 — Jennifer Warrender

* “Optimisation of Parameters for the Assessment of
Unclassified Disease Gene Sequence Variants”
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Professional Training Courses

Bioinformatics for
Cytogeneticists and

Molecular
Gepetiel

Revised Course Material
Combined Cytogenetics and Molecular Content

Focus on Critical Evaluation and Resource Appraisal
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Professional Training Courses

May 2011 course now fully booked
Next course running 20-22 September 2011

Additional course planned November 2011
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Professional Training Courses

New Bioinformatics Training Suite

20 Hi-Spec PCs
—“NGS ready”
Professional Training Opportunities

Development Workshop Opportunities
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Professional Training Courses

Fundamentals of Next Generation
Sequencing

14 June 2011

Next Generation Sequencing
Bioinformatics — SOLD OUT!

15 June 2011
Bioinformatics for Clinical Geneticists
e Coming in October 2011
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Professional Training Courses

If you would like further information

— Visit the NGRL Trade Stand
— Sign up for email updates

— http://www.nowgen.org.uk
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