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Solid Tumours

( wellcome trust Nature 408, 248-254 (9 November 2000) Introduction to Discovering
ature 408, - ovember . . as
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Conventional CGH

Comparative genomic hybridization for molecular cytogenetic analysis of solid tumors.
Kallioniemi A, Kallioniemi OP, Sudar D, Rutovitz D, Gray JW, Waldman F, Pinkel D.

Science. 1992 Oct 30;258(5083):818-21.
PMID: 1359641 [PubMed - indexed for MEDLINE]
Related citations
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Conventional CGH
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CGH On Microarrays

* Resolution of metaphase CGH ~ 3-5 Mb

e Improve resolution by replacing metaphase
chromosomes as targets for CGH with spatially
separated DNA clones spotted at high density onto
glass slides

* Resolution will be dependent on clone size and
density

»\ wellcome trust Introduction to Discovering
Genomic Variation
\< Sanger November 2010
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Array-CGH
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1Mb Resolution Array

* 167 BACs/PACs
containing known
oncogenes/tumour
suppressor genes

* telomeric clone set
(S. Knight, Oxford)

Heike Fiegler

1L

* 3523 clones

 all spotted in
duplicate

* clone set
publicly
available
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Hybridisation With 769P DNA
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Copy number changes in patients with
learning difficulty and dysmorphology

Patient 10 Patient 11
.
. g patients
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o - - o . .
g g
Chromosome 13 Chromosome X ° °
2
e R R 12 with one imbalance
Distance from p telomere (Megabase) Distance from p telomere (Megabase)
c Patient 1 d Patient 2 e Patient 3 f Patient 8 g Patient 9
2 2 2 2 2
'
vt £ “ Aaioee & rend ey e le e avabay
sete ?
g <
'
Chr. 1 chr. 1 Chr. 1 Chr.3 chr. 6
2 2 2 2
o ©
uuuuuuuuuuuu Mb)
h Patient 4 1 Patient § J Patient 6 k Patient 7 { Patient 12
2 2 2 2
£ k4 k] YR N cogen
e s % B e e o Bl Povers a8 S B
Chr. 9 Chr. 17 Chr. 19 Chr. 21 Chr. X
2 2 2 2

nnnnnnnnnnnn

Shaw-Smith C, Redon R, Rickman L, Rio M, Willatt L, Fiegler H et al.,
J. Med Genet 2004; 41:241-248

None of the copy number changes are in common
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Copy number changes in patients with
learning difficulty and dysmorphology
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Deletion at 9q22.3

Feeding difficulties in the first months of
life

Pre- and post-natal overgrowth
(weight, length, OFC > +3 SD)

Psychomotor delay and hyperactivity
(still unable to walk unaided at six years of age,
no speech)

Hypotonia, trigonocephaly, epicanthic
folds, small mouth with a thin upper lip, I
thickened ears with ear lobule indentation,
downslanting palpebral fissures, short
neck, pectus excavatum, strabismus,
umbilical hernia, thyroglossal cyst,
advanced carpal maturation at birth and
ventriculomegaly

W TN < AN n>

!

Is the de novo 9q22.3 deletion responsible for the phenotype?

wellcome trust

»\ Introduction to Discovering
Genomic Variation
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Similar deletion at
9q22.3

Chromosome 9

'2 T T
90000000 95000000 100000000 105000000

Richard Redon, Laurence Colleaux
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9q22.3 deletion Syndrome

Feeding difficulties in the first months of
life

Pre- and post-natal overgrowth
(weight, length, OFC > +3 SD)

Psychomotor delay and hyperactivity
(still unable to walk unaided at six years of age,
no speech)

Hypotonia, trigonocephaly, epicanthic
folds, small mouth with a thin upper lip,
thickened ears with ear lobule indentation,
downslanting palpebral fissures, short
neck, pectus excavatum, strabismus,
umbilical hernia, thyroglossal cyst,
advanced carpal maturation at birth and
ventriculomegaly

wellcome trust Introduction to Discovering
Genomic Variation

Interstitial 9922.3 microdeletion: clinical and

molecular characterisation of a newly recognised

overgrowth syndrome Novem ber 20 1 0
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Decipher in the world

Welcome to DECIPHER V5.0

The DECIPHER website has been completely re-written from the ground up with the aim of improving speed and making tasks intuitive. You will have
noticed the new home page with the sliding "pleats" that give you basic information about centres, syndromes, patients and any news.

When you log in, you will see a new tab appear "My patients" - click on this to see all your existing patients. You can now search for any patient
number, lab id number, note or any text using the Filter search box. Each page is designed to look similar with tabs having clear functions - just click
on them and see what each does - it should be obvious. The exception is the "Aberrations" tab which has even more functional tabs to try.

If you have any difficulties just email decipher@sanger.ac.uk as usual.

We hope you enjoy using the new DECIPHER V5.0
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Project Proposal

Ethical Framework
Data Flowchart
Array Study Checklist
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Assent
Family Pack

Wellcome Trust Sanger Institute
Genome Research Limited (reg no. 2742969) Is a charity registered In England with number 1021457
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Overview Aberrations (1) B 1080 1)) Citations (1) Karyotype

1 to 5 of 5 phenotypes

Autism/autistic behaviour BEHAVIOURAL PROBLEMS, general abnormalities

Hypotonia (non-myopathic) MENTAL,COGNITIVE FUNCTION, general abnormalities

Joint laxity Joints, general abnormalities

Mental retardation/developmental delay MENTAL,COGNITIVE FUNCTION, general abnormalities

Strabismus Vision, general abnormalities
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International Collaboration

Del 14q11.2 Syndrome

»Symptoms/Phenotype
Developmental delay
Autism spectrum disorder
Hypotonia
Squint
Normal growth parameters
Mild dysmorphisms
eg. hypoplastic nasal bridge, short nose with
long philtrum, prominent antihelices etc.

»Candidate genes

SUPT16H Subunit of FACT
Chromatin binding and remodelling

CHDS8 Epigenetic regulation
of transcription
NDRG2 Neurite outgrowth

wellcome trust ﬁntroduction to Discovering

'\ Zahir F et al. Novel deletions of 14q11.2 associated w ic Variati
\ sanger mental retardation and similar minor anomalies in three chiIdrenGenomlc ariation
4

i J Med Genet 2007 May 2007 epub November 2010
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LETTERS
nature |
genetics
Microdeletion encompassing MAPT at chromosome

17q21.3 is associated with developmental delay and
learning disability

Charles Shaw-Smith!$, Alan M Pittman?®, Lionel Willatt*®, Howard Martin?, Lisa Rickman', Susan Gribble?,
Rebecca Curley®, Sally Cuamming?, Carolyn Dunn?, Dimitrios Kalaitzopoulos®, Keith Porter®, Elena Prigmore?,
Ana C V Krepischi-Santos®, Monica C Varela’, Celia P Koiffmann’, Andrew ] Lees?, Carla Rosenberg®,

Helen V Firth!, Rohan de Silva? & Nigel P Carter®
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Figure 1 Clinical photographs of affected individuals. Craniofacial dysmorphic features are presented .san Paulo
for each case in Table 1. We obtained informed consent to publish the photographs above.
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Welcome to DECIPHER V5.0

The DECIPHER website has been completely re-written from the ground up with the aim of improving speed and making tasks intuitive. You will have
noticed the new home page with the sliding "pleats" that give you basic information about centres, syndromes, patients and any news.

Important

Currently DECIPHER positions are mapped to NCBI36 (hg18) and not to GRCh37 (hg19). When entering features using basepair positions please
continue to use NCBI36 mappings. Clicking on the e! button will redirect you to an Ensembl archive page mapped to Build 36.
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The Sanger Institute
Whole Genome Tiling Path Array

27,000 clones covering the whole human genome

Heike Fiegler

»\ wellcome trust Introduction to Discovering
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Deletion on Chromosome 1

Log?2 ratio

0 50 100 150 200 250

Richard Redon
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Oligonucleotide Arrays
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; Deciphering Developmental
Disorders

‘To advance clinical genetic practice for children with
developmental disorders by the systematic application of
the latest microarray and sequencing methods while
addressing the new ethical challenges raised’
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8 DDD Genetic Counsellors
with Clinicians in 23 Regional
Services
Full consent - ethics
research and support

12,000
undiagnosed cases
24,000 parents
>

1,000 normal
controls plus
external control data

12,000 cases and
24,000 parents

>

10,000
undiagnosed cases

Sanger Institute
DDD DNA Collection

WT Sanger Institute
Array-CGH and Genotyping
Extended regions of
homozygosity
Variant association

Mutation detection
(funded by Sanger Institute)

8 DDD Genetic Counsellors with
Clinicians in 23 Regional
Services
Ethical research and support

Genetic
counselling
with patients
and families

>2,000 diagnhosed cases
open release in DECIPHER

>

L ‘Family/public
A engagement

v

Design of optimised
arrays and sequence-
based diagnostic
assays

Controlled
data access ==
for research

Newly identified genes
cf. copy nhumber data

Al <L
A ad®

WT Clinical Research Facilities/Regional

] Services
Sanger Institute Case selection and testing
Exon Resequencing Detailed Phenotying

Sanger Institute
Specific exon resequencing in patients
Mouse models



Array Design

e 2 million probe array-CGH (Proband)

» Copy number changes

e 5 probes per exon, conserved regions, linc RNAs
e CNVs
e Genome backbone probes - every ~3 kb

e > 700+100k SNP genotyping array (Trios)

> SNP association, extended regions LOH
e CNV tagging SNPs
e 100k probes filling gaps

. wellcome trust Introduction to Discovering
\\ San er Genomic Variation
. November 2010
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