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Copy number variation

Intellectual disability

Array

FISH

MLPA

gPCR

GLOSSARY

A genomic structural variation ranging from kilobases
(kb) to megabases (Mb) that are not identifiable by
conventional chromosomal banding
Neurodevelopmental disorder that is characterized by
an intelligence quotient (1Q) of 70 or below, and
deficits in at least two behaviors related to adaptive
functioning diagnosed by 18 years of age

A collection of microscopic DNA spots attached to a
solid surface. Each spot contains picomoles (10™2
moles) of a specific DNA sequence known as probes.
Fluorescent in situ hybridization. A cytogenetic
technique that is used to detect and localize the
presence or absence of specific DNA sequence on
chromosomes by using fluorescent probes

Multiplex Ligation-dependent Probe Amplification. A
variation of the multiplex polymerase chain reaction
that permits multiple targets to be amplified with only
a single primer pair. Only those primers that hybridize
to the target sequences are amplified, and the resulting
products can be analyzed by capillary electrophoresis

Quantitative  Polymerase = Chain  Reaction. A
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ROH

SNP

Trio

quantitative measurement of DNA based polymerase
chain reaction

Region Of Homozigosity. When the genomics copies
derived from each parent have the same base for the
polymorphic region

Single Nucleotide Polymorphism. a DNA sequence
variation occuring when a single nucleotide (A,T,C or
G) in the genome differs between paired chromosomes

A group consists of child, father, and mother
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ABSTRACT

Background: Intellectual disability (ID) is a neurodevelopmental disorder that is
characterized by an intelligence quotient (IQ) of 70 or below, and deficits in at
least two behaviors related to adaptive functioning diagnosed by 18 years of age.
The etiology of ID can be classified as genetic and non-genetic factors.
Chromosomal abnormality is a frequent genetic cause of ID. Routine cytogenetic
analysis remained the major diagnostic test for 1D patients in Indonesia. However,
it cannot detect the submicroscopic chromosomal rearrangement termed copy
number variation (CNV). The use of genome wide array analysis to detect CNVs
might increase the rate of diagnostic yield in ID patients in Indonesia.

Methods: Eighteen patients with ID who had normal results after karyotyping,
CGG repeat analysis in the FMR1 gene and subtelomeric MLPA testing were
included. Detection of CNVs were done by using high resolution genome wide
array analysis (Affymetrix CytoScan HD Array platform) with an average test
resolution of approximately 20 kb then analyzed by using Chromosome Analysis
Suite (ChAS) Software V.2.0. The various CNV detected were classified by
comparing in house and international normal and affected individual datasets,
gene contents and literature studies. FISH studies were performed for carrier
testing and the possible presence of a balanced chromosome rearrangement in the
parents and/or mosaic imbalance.

Results: Three out of 18 patient with ID were found to carry pathogenic CNV i.e
one patient with 14932.2932.31 microdeletion of 1.1 Mb and 2 patients with
7911.23 microdeletion of 1.4 Mb (Williams-Beuren Syndrome). One patient with
1p36.11p35.3 microduplication of 1.7 Mb were found to carry likely pathogenic
CNV. In addition, there is one patient carried large homozygous regions totaling
~7% of the autosomal genome which one of these homozygous stretches harbours
a mutated recessive disease gene.

Conclusion: The genome wide array analysis in this study has an additional
detection rate of 16.7% (3 out of 18 patients) causative CNVs in selected ID
patients after routine karyotyping combined with subtelomeric MLPA and
CGG(n) repeat analysis in the FMR1 gene.

Keywords: Intellectual disability, copy number variation, genome wide array
analysis
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ABSTRAK

Latar belakang: Disabilitas intelektual adalah kelainan perkembangan syaraf
yang ditandai dengan IQ < 70 dan deficit sekurangnya dua perilaku terkait fungsi
adadptif yang terdiagnosis sebelum wusia 18 tahun. Penyebabnya dapat
diklasifikasikan sebagai factor genetic dan non-genetik. Kelainan kromosom
adalah penyebab genetik tersering pada disabilitas intelektual. Analisis sitogenetik
rutin masih menjadi tes diagnosis utama pada pasien disabilitas intelektual di
Indonesia. Meskipun demikian, tes tersebut tidak dapat mendeteksi kelainan
kromosom submikroskopik yang disebut copy number variation (CNV). Analisis
menggunakan genome wide array kemungkinan menaikkan tingkat penegakan
diagnosis pada pasien disabilitas intelektual di Indonesia.

Metode: Sampel DNA diambil dari delapan belas pasien dengan disabilitas
intelektual yang mempunyai hasil normal setelah analisis karyotyping, CGG
repeat pada gen FMR1 dan subtelomerik MLPA. Deteksi CNV dilakukan dengan
menggunakan teknik genome wide array (Affymetrix CytoScan HD Array
platform) dengan resolusi rata-rata 20 Kb yang selanjutnya dianalisis
menggunakan Chromosome Analysis Suite (ChAS) Software V.2.0. Variasi CNV
yang terdeteksi diklasifikasikan dengan cara membandingkan dataset in house dan
internasional dari individu normal dan penderita, isi gen, dan studi literatur. Uji
FISH dilakukan dalam rangka validasi rutin untuk mengetahui adanya balance
rearrangement atau mozaik tingkat rendah pada orang tua.

Hasil: CNV patogenik ditemukan pada 3 dari 18 pasien dengan disabilitas
intelektual yaitu satu pasien dengan mikrodelesi 1.1 Mb pada kromosom
14932.2932.31 dan 2 pasien dengan mikrodelesi 1.4 Mb pada kromosom 7g11.23
(Williams-Beuren Syndrome). Likely pathogenic CNV ditemukan pada satu pasien
dengan mikroduplikasi 1.7 Mb pada kromosom 1p36.11p35.3. Terdapat pula satu
pasien dengan regio homozigot luas (7% dari total autosom) dimana salah satu
daerah homozigot ini mengandung gen penyakit resesif yang termutasi.

Kesimpulan: Analisis dengan genome wide array pada studi ini memiliki
tambahan tingkat deteksi CNV penyebab disabilitas intelektual sebesar 16.7% (3

dari 18 pasien) setelah analisis karyotype rutin dikombinasi dengan subtelomerik
MLPA dan CGG rpeat pada gen FMR1.

Kata kunci: Disabilitas intelektual, copy number variation, genome wide array
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