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DNA koopiaarvu variatsioonid (CNV-d)

- >1 kb DNA segment, mille genoomsete koopiate arv on
suurenenud voi vahenenud

- Kaardistatud 1500 CNV-d — 360Mb = 12% inimgenoomist
Redon et a/ Nature 2006

Konstitutsionaalsed Somaatilised

- kaasasundinud - elukaigus omandatud
- Ule kogu organismi - koespetsiifilised

- fenotulbiline erinevus - tumorigenees

- vastuvotlikkus haigustele
- arenguhaired



Oodatav vs kaesolev olukord
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Figure 3. Expected and Observed Size Distribution of CNV Changes Identified to Date
Estivill & Armengol PLoS Genet 2007



Millest hetkel raagitakse?

- erinevate metoodikate vorreldavaks muutmine
- hasti uuritud kontrolIDNA-d

- detekteeritud/andmebaasides olevate CNV-de valideerimine
- FISH; RT-gPCR; MLPA

- aberratsiooni murdekohtade tapne kindlaksmaaramine
- fenotuubiinfo tapsustamine

- andmebaaside loomine
- Database of Genomic Variants — neutraalsed CNV-d
- DECIPHER — haiguspohjuslikud CNV-d
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3 DECIPHER - DatabasE of Chromosomal Imbalance and Phenotype in Humans using Ensembl Resources - Mozilla Firefox
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| DatahasE of Chromosomal Imbalance and Phenotype in Humans using Ensembl Resources |

The DECIPHER database of submicroscopic chromosomal imbalance collects clinical information about chromosormal

microdeletions/duplications/inserions, translocations and inversions and displays this information on the hurman genome map with the

aims of:

Increasing medical and scientific knowledge about chromosamal microdeletions/duplications
Irproving medical care and genetic advice for individualsfamilies with submicroscopic chromosomal imbalance

Facilitating research into the study of genes which affect human developrment and health

Join DECIPHER
Speed Test

Symposia

Information
Select v

Documents
Select v

Resources
Contacts
Search by

Genomic Data

Website Search
People Search

Library Services
Site Map
Feedback / Help

Movernber Mews Letter

| About DECIPHER

Background

Chromosome analysis remains the single most useful tool in the diagnosis of children with
developmental delay/learning disability and/or multiple congenital anomalies. The limit of
resolution of a high quality Giemsa-banded karyotype is ~5Mb, and many such children
have a narmal result on routine karyotyping.

Challenges

Array-CGH offers the opportunity ta detect submicroscopic chromosomal imbalance
across the entire genome. Wyith ~3 000 clones on a Thdb array, and more than 30,000
clones on a whole genome tiling array, a large database is needed to capture this
information and relate the location of the submicroscopic chromosome imbalance to the
phenotype.

Solutions
Using the Ensembl interface, DECIPHER allows you to:

“isualise the chramosamal location of the clones which are found to be deleted aor
duplicated in an array/CGH analysis

See whether this coincides with a recognized polymaorghism or known
microdeletion/microduplication syndrome

See whether a similar deletion or duplication has been reported by any members of the
Decipher consortium previously

Record the phenotype of your patient, and compare this with previous records
“isualize the known genes and putative genes and expressed-sequence tags (ESTs)
within the deleted/duplicated region

Print out a report, including an ideogram of the chromosomal location of the
microdeletion/duplication or inversion
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Mida CNV-d voivad maarata?

- genoomsed haigused
- monogeensed haigused
- parilike haiguste erinev penetrantsus
- kompleks/multifaktoriaalsed haigused
- indiviididevahelised erinevused

- vastuvotlikkus infektsioonidele

- kasvajaliste protsesside teke
- reageerimine ravimitele

Beckmann et a/ Nature Rev Genet 2007



Kuidas CNV-d geeniekspressiooni voivad mojutada?

- 18% geeniekspressiooni muutustest pohjustavad CNV-d
Stranger et a/ Science 2007

- Muutub CNV sisse jaavate geenide ekspressioonitase

- Muutub CNV-ga kiilgnevates alades paiknevate geenide
ekspressioonitase

- Positsiooniline efekt 1 — CNV sisse jaavad regulaatorelemendid
- Uimberkaudsete geenide ekspressioonis nii 4 kui T

- Positsiooniline efekt 2 — muutub kromatiinstruktuur
- imberkaudsete geenide ekspressioon

- Asukoha muutus tuumas/kromosoomterritooriumis

Reymond et a/ Curr Opin Genet Dev 2007



Millised CNV-d voivad olla patogeensed?

Table 1 Factors influencing the risk assessment of a CNV
Characteristic of Characteristic of

Major criteria pathogenic CNVs benign CNVs
1. a. CNV is inherited from a healthy parent X
b. CNV is inherited from an affected parent X
2. a. CNVis similar to a CNV in a healthy relative X
b. CNV is similar to a CNV in an affected relative X
3. a. CNV overlaps a genomic imbalance in a CNV data-
base for healthy individuals (for example, Database of X

Genomic Variants)
b. CNV overlaps a genomic imbalance in a CNV database

for affected individuals (for example, DECIPHER) X
4. CNV contains morbid OMIM genes X
5. a. CNVis generich X
b. CNV is gene poor X

Characteristic of Characteristic of

Minor criteria pathogenic CNVs benign CNVs
1. a. CNV is a deletion X
b. CNV is a homozygous deletion X
2. a. CNV is a duplication X
b. CNV is an amplification (gain of more than one copy) X
3. CNVis >3 Mb in size X
4. CNV is devoid of known regulatory elements X

Lee et a/Nat Genet 2007



CNV-de seos komplekshaigustega

Table 3. Summary of Common Disorders for Which Associations to CNVs Have Been Reported

Disorder CNV SD SNPs” Gene Effect Risk Associated Study Type  Significance
HIV-1/AIDS susceptibility Common Yes No CCL3LT Dosage Low CNV Case control Varies in

populations
Rheumatoid arthritis and Common Yes No CCL3LT Dosage High CNV Case control OR = 1.34;
Type 1 diabetes p = 0.009
SLE, microscopic Polyanagiitis, Common Yes No FCGR3B Dosage Low CNV Case control p <<0.001
and Wegener granulomatosis
SLE Common Yes No C4A/C4B Dosage Low CNV Case control OR = 6.5;

p < 0.00002
Crohn disease Comman Yes No DEFB4 Dosage Low CNV Case control OR =36

p < 0.008
Bipolar disorder Common No Poor GSK3B Positional High copy number Case control p = 0.002
Early-onset Parkinson disease Rare No Yes SNCA Dosage Duplication/triplication Familial NA
Hereditary early-onset Rare No Yes APP Dosage Duplication Familial NA
Alzheimer disease
Hereditary pancreatitis Rare Yes Poor PRSS1 Dosage Triplication Familial NA
Autism spectrum disorders Common NA Vary Multiple Unknown Higher “de novo™ CNVs; Familial NA

multiple CNVs
Familial breast cancer Common No Yes MTUS1T Positional Exon deletion Familial OR = 041;
(exon 4) confers lower risk p < 0.003

Estivill & Armengol PLoS Genet 2007



CNV-de seos komplekshaigustega

Komplekshaigustega seotud regioonidel Uhised tunnused:

- esinevad nii CNV-d kui segmentaalsed duplikatsioonid
- on kompleksed ja multialleelsed CNV-d
- on juba eelnevates uuringutes leitud CNVR-d

- Affymetrix i ja Illumina kiipidel halvasti voi tGldse mitte
esindatud

Estivill & Armengol PLoS Genet 2007



CNV-de seos komplekshaigustega
Genetic risk:
SNPs and SNVs

\

Phenotype

/

Genetic risk:
CNV alleles,
Copy number dosage

Environmental
risk

Beckmann et a/ Nature Rev Genet 2007



Laiendame ettekujutust genoomsest varieeruvusest...

Runs of homozygosity (ROH) — suurusega 200kb...15Mb

Human Molecular Genetics, 2000, Vol. 15, No. 5 789-795
doi: 10.1093/hmg/ddi493
Advance Access published on January 25, 2006

Extended tracts of homozygosity in outbred
human populations

Jane Gibson®, Newton E. Morton and Andrew Collins

Human Genetics Research Division, School of Medicine, University of Southampton, Southampton SO16 6YD, UK

Runs of homozygosity reveal highly penetrant
recessive loci in schizophrenia

Todd Lencz***$, Christophe Lambert", Pamela DeRosse*, Katherine E. Burdick***, T. Vance Morganl, John M. Kane***,
Raju Kucherlapatil**, and Anil K. Malhotra***
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Milline ROH valja naeb?
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