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Test Information Sheet

GenomeDx version 2.0: High-Resolution Genome-Wide Microarray Analysis
with customized 105,000 oligonucleotide design

For Detecting Genomic Copy Number Alterations (Genomic Deletion/Duplication Syndromes)

Also known as: Chromosomal microarray analysis (CMA); Oligoarray comparative genomic hybridization, oligo aCGH

Clinical utility of this service:
GeneDx provides custom genome-wide oligonucleotide microarray CGH, the next generation of chromosome analysis
in the molecular era. This test is based on a GeneDx-designed oligonucleotide microarray used for Comparative
Genomic Hybridization (oligo aCGH). In one single assay, the entire genome is evaluated for chromosomal aneuploidy
as well as regions of gains and losses. These alterations in DNA dosage, or genomic copy number, may be associated
with a multitude of pediatric and adult genetic disorders. The sensitivity of GenomeDx is substantially higher than
conventional cytogenetic testing, and much greater than BAC-based aCGH. Because we have designed the GenomeDx
oligonucleotide array with particular emphasis on probes for disease-prone and gene-dense regions, GenomeDx not only
identifies abnormalities in cases where conventional cytogenetic karyotyping or BAC aCGH is normal but can often
precisely define breakpoints and pin-point the specific genes involved in a genomic imbalance, information which could
be clinically relevant. It is estimated that this highly sensitive assay will detect disease-associated gene copy number
abnormalities in at least 5%-17% of individuals with mental retardation and/or developmental problems, even if a
karyotype by conventional cytogenetics is normal (deVries et al., 2005; Shaffer et al., 2006; Krepischi-Santos et al.,
2006).  Based on our oligo aCGH data obtained to date, abnormal findings were detected in 25% of specimen evaluated
with GenomeDx v.1.0.

Applications of GenomeDx v.2.0 genome-wide oligonucleotide aCGH:
¥ As a primary screening test for the diagnosis of persons with unexplained dysmorphic features, birth defects,

unexplained mental retardation/developmental delay, multiple congenital anomalies, autism, seizures or any
suspicion of genomic imbalance

¥ As a complementary or replacement test for FISH and BAC-based microarray analysis when a deletion or
duplication syndrome (contiguous or single gene) is suspected

¥ As a superior alternative to telomere FISH in persons with developmental disabilities/mental retardation
¥ As a test to precisely determine the breakpoints of genomic alterations that were previously detected with

conventional cytogenetic methods and BAC arrays
¥ As a test to determine the presence or absence of a specific gene within a known region of genomic imbalance

(contiguous gene deletion syndrome)
¥ As a complementary diagnostic test in a Mendelian disorder due to functional loss of one allele

(haploinsufficiency), in particular when sequence analysis failed to identify a causative mutation and a whole gene
deletion is a possible cause

Test limitations:
¥ GenomeDx v.2.0 oligonucleotide aCGH will not detect the following abnormalities:

— Balanced chromosomal aberrations, such as Robertsonian translocation
— Reciprocal translocations, inversions or balanced insertions
— Genomic imbalances in regions that are not represented on the microarray
— Low-level mosaicism

¥ Normal findings at a specific gene locus do not rule out the diagnosis of a genetic disorder associated with this gene
as another genetic abnormality may be present but undetectable by oligoarray. Specifically, Mendelian disorders
that are predominantly caused by small DNA mutations (point mutations, small intragenic deletions or insertion) are
better diagnosed by traditional mutation detection methods, such as DNA sequencing.

¥ Test results are often complex and interpretation may be confounded by copy number variants (CNV) in the general
population and other factors.
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Test method and array design:
GenomeDx v.2.0 was developed and its performance tested by GeneDx. It is based on a new form of comparative
genomic hybridization using specific oligonucleotide microarrays. It utilizes a proprietary set of 105,000 oligonucleotide
probes that are specifically selected to achieve coverage of at least 1 probe per 35 kb across the known, non-repetitive
sequence of the human genome (22 autosomes, X and Y chromosome). In addition, >120 clinically significant
chromosomal loci, gene-dense regions, all subtelomeres, and the entire X chromosome are 2-10 times more densely
populated with probes to achieve coverage of 1 probe every 3-15 kb. Based on this design, we can detect regions of
genomic imbalance as small as 50 kb in targeted regions known to be associated with gene deletion/duplication
syndromes, and as small as 200 kb in other areas of the genome. Significant numeric aberrations are compared to a
database of known CNV regions in the general population and when necessary confirmed by one or more methods,
including quantitative PCR analysis (CopyDx) and repeat 105k microarray analysis (dye reversal). Microsatellite marker
genotyping is performed as needed. In many cases, interpretation of results depends on whether the copy number change
is inherited or de novo.  Therefore, analysis of parental samples is necessary for accurate and rapid interpretation of the
probandÕs test results. GenomeDx v.2.0 is optimized for genomic variation analysis using long oligonucleotide probes
based on the genome build hg18, and analysis is performed using the CGH Analytics software 3.4. The array design will
be updated frequently and optimized based on performance evaluation and new CNV and disease locus data.

Test sensitivity:
The ability of GenomeDx to detect aneuploidy and genomic deletions or duplications of >200 kb in length is expected to
be high due to its superior resolution compared to routine karyotyping. The clinical utility of GenomeDx analysis to test
for a specific disorder, syndrome or malformation depends on the proportion of cases that are typically caused by such
genomic alterations versus other types of mutations. For known deletion/duplication syndromes, such as Cri-du-Chat or
DiGeorge/VCF, the detection rate is very high (>90%), while it may be very low (1-2%) in typical single gene disorders
such as Coffin-Lowry syndrome. Overall, it has been found that 5-17% of individuals with clinical symptoms suggestive
of a genomic imbalance and with normal routine cytogenetic testing have an abnormal microarray analysis (Shaffer &
Bejjani, 2006) using BAC microarrays.  Sensitivity of oligo aCGH in our experience is significantly greater. Using our
previous v.1.0 oligonucleotide microarray (44k array), genomic abnormalities of known clinical significance were
detected in 15% of the samples tested, in addition to 10% of samples with novel, previously unreported findings of
uncertain clinical significance.

Specimen Requirements and Shipping/Handling:  
¥ Blood: A single tube with 1-3 mL whole blood in EDTA. Ship overnight at ambient temperature, using a cool pack

in hot weather. Specimens may be refrigerated for 3 days prior to shipping.
¥ Buccal brushes: We cannot accept buccal brush specimens for GenomeDx analysis.
¥ Extracted DNA: High grade DNA preparation is requested. We require a minimum total amount of DNA of 5

micrograms, with a concentration of at least 50 ng/ul (50 nanograms per microliter).

¥ Samples from biological parents are strongly recommended for the most accurate and rapid interpretation of the
probandÕs test results (de novo vs. familial alterations). Please submit parental specimen together with the probandÕs
specimen. Analysis of parental samples is performed at no additional charge.

Required Forms:
¥ GenomeDx Sample Submission (Requisition) Form Ð including:
¥ Payment Options / Institutional Billing Information

Price:  Fees are subject to change without notice:
Test #910:  GenomeDx whole genome oligo aCGH, including confirmation of abnormal results and parental testing

when necessary = $ 1595
Turn-Around Time:  14--28 days, depending on complexity of results.

CPT codes for GenomeDx whole genome oligo aCGH:
83891  x   2 units = $     12
88386  x   4 units = $ 1583

TOTAL         = $ 1595

ICD codes will depend on the clinical diagnosis.
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