ARRAYS

APPLICATIONS &
STUDIES

High-Resolution detection of
gains and losses of
chromosomal regions

Great experience
By analysing samples sent from all corners of the globe, we have been building up our own database of variants since 2012,
which now includes thousands of entries reflecting the population genomic diversity.
Wide experience in consanguinity studies, identifying the genes involved in large loss of heterozygosity (LOH) regions and
identifying any associated recessive disorders.
Diagnostic efficiency consistent with that reported in the scientific literature.
Laboratory accredited by the European Molecular Genetics Quality Network (EMQN) for constitutional microarray analysis.

OUR ARRAYS
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KEY FEATURES
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SISTEMAS
GENÓMICOS
REFERENCE

NO.
OF PROBES

TYPE
OF PROBE

MEAN
RESOLUTION

CytoScan HD
(cancer and
constitutional)

LV3489

2.700.000

CNV+SNPs

10-25Kb

>20%

CytoScan 750K
(constitutional)

LV3490

750.000

CNV+SNPs

50-65Kb

>20%

CNV+SNPs

>100 Kb in 396
pathological regions and
>500 Kb in the rest
of the genome

>20%

CytoScan Optima
(prenatal)

LV3491

166.000

CNV
DETECTION

UPD AND
CONSANGUINITY
DETECTION

LOWEST
MOSAICISM
DETECTION

Our arrays allow the user to analyse the sample through the open-access analysis program available on the manufacturer’s website.
Contact us.

Affymetrix®

2

APPLICATIONS
Prenatal and Postnatal diagnostic applications of ARRAYS
• Since 2010, arrays have been the gold standard for the diagnosis of constitutional diseases involving intellectual disability,
autism or congenital malformations phenotypes1.
• T hey facilitate the genome-wide and high-resolution detection of gains and losses of genetic material.
T he benefits in terms of genetic safety, sensitivity and test reproducibility offered by molecular karyotyping are based on
high-resolution genetic abnormality detection.
•S
 tudies have shown that the diagnostic efficiency is 15-20% higher than conventional karyotyping as resolution is, at least,
100 times greater and because it includes the detection of unbalanced cryptic translocations, loss of heterozygosity and
above 20% mosaicism detection. Despite the overall cost of molecular karyotyping is greater than conventional karyotyping,
applying arrays as a first-tier analytical approach in prenatal and constitutional studies, particularly those cases involving
congenital malformations, intellectual disability and autism, is clearly financially advantageous due to their greater efficiency,
avoiding to conduct multiple complementary clinical tests that would increase the final cost of diagnosis 2-4.
•A
 lthough CGH arrays have been traditionally used in the constitutional diagnosis of copy number variants, SNP arrays,
which offer comparable resolution and are designed to complete the diagnosis with the possibility to detect triploidy and
uniparental disomy (UPD), are the current array of choice5.
•A
 s the capability of microarrays to identify abnormalities is significantly higher than conventional karyotyping, they can
also be applied to the study of prenatal samples (POC, chorionic villi and amniotic fluid), especially in fetuses with ultrasound
abnormalities6-7. Next-generation microarrays designed for this type of testing reduce the incidence of variants of uncertain
significance and increase the resolution in those genomic regions associated with known diseases, reducing the uncertainty
of unexpected findings and diagnostic response times.

References:
1. Miller DT et al. (2010) Consensus statement: chromosomal microarray is a first-tier clinical diagnostic test for individuals with developmental
disabilities or congenital anomalies.
Am J Hum Genet 86: 749-764.
2. Martínez-Fernández ML, Sanchez-Izquierdo MD, Martínez-Frías ML (2010) Resumen de la evolución de las técnicas de citogenética y genética
molecular para la identificación de las alteraciones genéticas del desarrollo embrionario.
Semergen 36(9):520–525.
3. D’Amours G et al. (2014) SNP arrays: comparing diagnostic yields for four platforms in children with developmental delay. BMC Medical
Genomics 7:70.
4. Consenso para la Implementación de los Arrays [CGH y SNP-arrays] en la Genética Clínica.
Instituto Roche 2012.
5. Shaffer LG et al. (2012) Experience with microarray-based comparative genomic hybridization for prenatal diagnosis in over 5000 pregnancies.
Prenat Diagn. 32(10):976-85.
6. Srebniak MI et al. (2012) Genomic SNP array as a gold standard for prenatal diagnosis of foetal ultrasound abnormalities.
Mol Cytogenet 5(1):14.
7. Lo JO et al. (2014) Chromosomal microarray analysis and prenatal diagnosis.
Obstet Gynecol Surv 69(10):613-21.
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PRENATAL STUDIES
• Characterisation of rearrangements in prenatal samples using the CytoScan Optima dedicated array.
• Indication: ultrasound abnormalities; first-trimester intermediate or high-risk biochemical screening; NIPT with possible
aneuploidy or inconclusive result.
• Application: aneuploidy detection in all chromosomes; unbalanced rearrangements; microdeletion/duplication
syndrome and uniparental disomy.

Type of sample

Submission

Results

Chronic villus, amniotic fluid
or POC
+
Maternal blood

4 days maximum shipping
duration (refrigerate the
sample between 4-8ºC
for transit in excess of 72
hours)

5 working days
(ensuring the sample quality
criteria)

• The working protocol includes the cell culture and a prior QF-PCR study of the foetal and maternal sample to discard
common aneuploidies and maternal contamination.

QF-PCR:

Invasive
prenatal
(CVS, AF, POC)

Karyotype

Aneuploidies 13, 18, 21, X
and Y, triploidy, maternal
contamination.

Inversions, balanced
translocations, marker
chromosomes.

Prenatal
OPTIMA
array

- Aneuploidies of all chromosomes,
microdeletion/duplication
syndromes, uniparental disomy.
- Sensitive to the detection
of mosaicism and maternal
contamination.

Report example

CNVs table

Genetic outcome
Interpretation
Recommendations

Karyogram with abnormalities

Abnormality details
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POSTNATAL STUDIES
They are used to characterize rearrangements in patients with intellectual disability, autism or congenital
malformations.
They can determine the degree of consanguinity and identify candidate genes in recessive disorders.

Clinical data

Sample processing
Preferably peripheral
blood (ask for
the shipping
characteristics).

Online study request
and sample dispatch

Family history
Description of
the phenotype

Array study
-CytoScan HD
(Affymetrix)
-CytoScan 750
(Affymetrix)

Results
reported
through the
online
platform
30 days.

Our specialists may contact you to discuss the option that best suits your particular case

Report example

Genetic outcome

References and databases

Interpretation

Recommendations

CNVs
Abnormality details

LOH regions
Recessive disorders in LOH regions
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Abnormalities detected by
the Arrays available at Sistemas Genómicos
Aneuploidies (trisomy/monosomy)
Triploidy (69,XXX / 69,XXY)
Unbalanced translocations
Unbalanced ring chromosomes
Mosaicism of any chromosome
Uniparental disomy (UPD) of any
chromosome
Disorders associated with various
genomic regions
Autism
CHROMOSOME 1
1p36 monosomy
1p34.2-p34.3 deletion
1p31.3-p32.2 deletion
1q21.1 microdeletion
1q21.1 microduplication
1q24-q25 deletion
Van der Woude
(1q32.2-q32.3 deletion)
1q41-q42.12 deletion
1q43-q44 deletion
CHROMOSOME 2
Blepharophimosis, ptosis and
epicanthus inversus
Brachydactyly-mental
retardation
Feingold syndrome
Hypotonia-cystinuria
Holoprosencephaly 2
Holoprosencephaly 6
Split-hand/split-foot
malformation 5
Nephronophthisis 1
2p15-p16.1 deletion
2p14-p15 deletion
2p12-p11.2 deletion
2q13 deletion
Mowat-Wilson
2q23.1 microdeletion
2q23.1 microduplication
2q31.1-q31.2 deletion
2q32-33.1 deletion
CHROMOSOME 3
Anophthalmia syndrome 3
Blepharophimosis, ptosis and epicanthus
inversus
Dandy-Walker
Split-hand/split-foot
malformation 4
3p25 interstitial deletion
3p21.31 deletion
3p11.2-p12.1 deletion
3q13.31 deletion
3q22.1-q25.2 deletion
3q27.3 deletion
3q29 microdeletion
3q29 microduplication
CHROMOSOME 4
Wolf-Hirschhorn (4p-)
Axenfeld Rieger
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4q21 deletion
4q21.3 deletion
4q31 microdeletion
Deleción 4q34.1-q35.2
CHROMOSOME 5
Cri du Chat
Cornelia de Lange
Sotos
5p13 duplication
5q14.3-q15 deletion
5q35.2-q35.3 microdeletion
5q35.2-q35.3 microduplication
CHROMOSOME 6
Transitory neonatal diabetes
(paternal UPD6)
Cleidocranial dysplasia
Mesomelic dysplasia, Savarirayan
type
Prader-Willi-like syndrome
associated with chromosome 6
6p25 deletion
6q11-q14 microdeletion
6q13-q14 deletion
6q14.1-q15 deletion
6q16.1 deletion
6q24-q25 microdeletion
6q25 deletion
6q25.2-q25.3 deletion
CHROMOSOME 7
Silver-Russell (maternal
UPD7)
Greig cephalopolysyndactyly
Holoprosencephaly 3
Split-hand/split-foot
malformation 1
Saethre-Chotzen
Williams-Beuren
7p22.1 duplication
7p14.1 deletion
7q11.23 deletion
7q11.23 duplication
7q21.3 deletion
7q22.2-q22.3 deletion
7q33-q35 deletion
CHROMOSOME 8
Trisomy 8 mosaicism
CHARGE
Recombinant chromosome 8
Langer Giedion or Trichorhinophalangeal syndrome type II
8p23.1 deletion
8p23.1 duplication
8p21 deletion
8q12 duplication
8q21.11 deletion
8q22.1 deletion
8q22.2 deletion
CHROMOSOME 9
Holoprosencephaly 7
Kleefstra

Nail-patella
9p microdeletion
9p24.3 deletion associated with 46,XY
gonadal dysgenesis
9p13.3-p13.1 deletion
9q22.3 deletion
9q31.1-q31.3 deletion
CHROMOSOME 10
DiGeorge type 2
Hypoparathyroidism, deafness
and kidney disease
Hirschsprung’s disease
Split-hand/split-foot malformation 3
10q22-q23 deletion
10q26 microdeletion
CHROMOSOME 11
Beckwith-Wiedemann
(paternal UPD11)
Silver-Russell (maternal
UPD11/11p15 duplication)
Jacobsen
Potocki-Shaffer
WAGR
WAGRO
11p15-p14 homozygous
microdeletion
Aniridia
11p13 deletion
11q13.1 deletion
CHROMOSOME 12
Noonan
Pallister-Killian
12q13.11 deletion
12q13 duplication
12q14 deletion
12q24.31 deletion
CHROMOSOME 13
Patau (trisomy 13)
Holoprosencephaly 5
13q34 terminal
microdeletion
CHROMOSOME 14
Kagami-Ogata (paternal
UPD14)
Temple (maternal UPD14)
Anophthalmia syndrome 6
14q12-q22.1 deletion
14q32.2 deletion
14q32.33 deletion
CHROMOSOME 15
Angelman
Prader-Willi
Congenital diaphragmatic
hernia
15q11.2 deletion
15q11-q13 duplication
15q13.2-q13.3 deletion
15q13.3 deletion
15q14 deletion
15q21.1-q21.2 deletion
15q24 microdeletion

15q24 microduplication
15q24.1 deletion
15q24.3- q25.2 deletion
15q26 deletion
15q26.1 deletion
CHROMOSOME 16
Alpha thalassemia and
mental retardation connected
to chromosome 16
Severe childhood
polycystic kidney disease
with tuberous sclerosis
Rubinstein-Taybi
16p13.3 microdeletion
16p13.11 recurrent
duplication
16p13.11 recurrent
microdeletion
16p11.2-p12.2
microdeletion
16p11.2-p12.2
microduplication
16p12.1 deletion
Townes-Brocks
16q12-q13 deletion
16q22.1 microdeletion
16q22.1 microduplication
16q24.1 deletion
16q24.3 deletion
CHROMOSOME 17
Charcot-Marie-Tooth
type 1A
Campomelic dysplasia
Koolen-De Vries
Miller-Dieker
Hereditary neuropathy
with liability to pressure
palsies
Potocki-Lupski
Smith-Magenis
17p13.3 microdeletion
17p13.3 microduplication
17p13.1 deletion
17q11.2 microdeletion
17q11.2 microduplication
17q12 microdeletion
17q12 microduplication
17q21.31 microdeletion
17q21.31 microduplication
17q22-q23.2 deletion
17q23.1-q23.2 microdeletion
17q23.1-q23.2 microduplication
17q23.2 deletion
17q24.2-q24.3 microdeletion
17q24.2-q24.3 microduplication
CHROMOSOME 18
Edwards (trisomy 18)
18p deletion
18q deletion
Congenital aural atresia
Holoprosencephaly 4

Pericentric inversion of
chromosome 18
Pitt-Hopkins
18q12.3 deletion
CHROMOSOME 19
19p13.3 terminal duplication
19p13.13 microdeletion
19p13.13 microduplication
19p13.2 deletion
19p13.12 deletion
19p13.11 deletion
19q12-q13.2 duplication
19q13.11 deletion
19q13.2 deletion
CHROMOSOME 20
Alagille 1
20p13 deletion
20p12.3 deletion
20q13.33 deletion
Pseudohypoparathyroidism
(paternal UPD20)
CHROMOSOME 21
Down (trisomy 21)
Holoprosencephaly 1
21q22 deletion
CHROMOSOME 22
Cat-Eye
DiGeorge
Opitz-G/BBB
Velocardiofacial
22q11 duplication
22q11.2 distal microdeletion
22q13.3 microdeletion
X/Y CHROMOSOMES
Turner (monosomy X)
Triple X (XXX)
Klinefelter (XXY)
Jacob (XYY)
46,XY sex reversal 1
Deletion of contiguous genes
of complicated X-linked
ichthyosis
Duchenne muscular dystrophy
(due to DMD gene deletion)
MECP2 duplication
Langer mesomelic dysplasia
Idiopathic short stature
Léri-Weill dyschondrosteosis
X-linked mental retardation
with panhypopituitarism
X-linked syndromic mental
retardation, Turner type
Xp21 microdeletion
Xp11.3 microdeletion
Xp11.23-p11.22 duplication
Xq11.11 deletion
Xq28 microdeletion
Xq28 duplication

Interlaboratory Rounds
ORGANISING
ENTITY

YEAR

Scheme

Result

EQA-EMQN

2015

aCGH/Microarray EQA scheme

Highest score

EQA-EMQN

2016

aCGH/Microarray EQA scheme

Highest score

EQA-EMQN

2017

aCGH/Microarray EQA scheme

Highest score

EQA-EMQN

2018

aCGH/Microarray EQA scheme

Outstanding result

USEFUL INFORMATION
The correct interpretation of the variants detected by molecular karyotyping using microarrays relies on the clinical data
of the patient and the purpose of the study.

Type of PRENATAL samples
• Amniotic fluid (10-20 ml) and maternal blood in EDTA (3 ml) in case of blood sample.
• Chorionic villi and maternal blood in EDTA (3 ml).
• Fresh, frozen or paraffin-embedded foetal remains.*
• Blood from both parents in EDTA (3 ml) if their study is requested (supplement).
* Response time is longer in these samples (see conditions in paraffin-embedded samples).

Type of POSTNATAL samples
• Peripheral blood in EDTA (3 ml).
• Blood from both parents in EDTA (3 ml) if their study is requested (supplement).
• DNA (see characteristics).

Study request
See the
shipment
instructions
on our
website

Register samples
and download
the request form
through the online
platform

Send the sample
together with the
request form
and informed
consent to:

Sistemas Genómicos
Unidad de Citogenómica
Servicio de Arrays
Parque Tecnológico de Valencia
Ronda G. Marconi 6
46980 Paterna, Valencia, Spain
Telf.: (+34) 961 366 150 - Fax: (+34) 961 366 151
www.sistemasgenomicos.com
ARRAYS
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Sistemas Genómicos (ASCIRES Group) is one of Spain's leading DNA and RNA
analysis companies and the only one in the world to cover the entire human life cycle,
from gametes to death. As a pioneer of next-generation sequencing and the use of such
technology, its mission is to make genetic testing available to the wider public.
Sistemas Genómicos is currently involved in numerous research, development and
innovation projects with the specific aim of offering this new research to industry and
society. Key to its success are the company's more than 130 professional employees, who
contribute a wide range of experience in the fields of molecular biology, bioinformatics,
medicine and genetics.
Sistemas Genómicos (ASCIRES Group) is the genomics and genetics division
of ASCIRES Biomedical Group which focuses its activity on diagnosis and treatment,
reinvesting on average an average of 20% of the R & D & I benefits, allowing us to be
at the forefront of incorporation of technology and the latest scientific advances. All this
with a team working in personalized medicine that share identity signs: vocation for the
patient, passion for technological innovation and humanization of treatment.

Parque Tecnológico Valencia
R. G. Marconi, 6
46980 · Paterna (Valencia) · Spain
info@sistemasgenomicos.com
Tel. (+34) 961 366 150
www.sistemasgenomicos.com

