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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 Syndrom

Also knownas Chromosomahmicroarrayanalysis(CMA); Oligoarraycomparativegenomichybridization,oligo aCGH

Clinical utility of this service
GeneDxprovidescustomgenome-widenligonucleotidemicroarrayCGH, the nextgeneratiorof chromosomeanalysis
in themolecularera.This testis basedon aGeneDx-designedligonucleotidemicroaray usedfor Comparative
GenomicHybridization (oligo aCGH).In onesingle assaythe entiregenomeis evaluatedor chromosomahkneuploidy
as wellas regionof gainsandlosses.Thesealterationsin DNA dosagepr genomiccopy number,may be associated
with a multitudeof pediatricandadult geneticdisorders The sensitivity of GenomeDxis substantiallyhigherthan
conventionalkytogenetictesting,andmuchgreaterthanBAC-basedaCGH. Becausewne havedesignedhe GenomeDx
oligonucleotidearray with particularemphasison probesfor disease-pronandgene-denseegions,GenomeDxnot only
identifiesabnormalitiesn casesvhereconventionakytogenetickaryotypingor BAC aCGHis normalbut canoften
preciselydefine breakpointsand pin-point the specificgenesnvolved in a genomidmbalance jnformation which could
be clinically relevant.lt is estimatedhat this highly sensitiveassaywill detectdisease-associategnecopy number
abnormalitiesn at least5%-17%of individualswith mentalretardationand/ordevelopmentaproblems,evenif a
karyotypeby conventionalcytogeneticds normal (deVrieset al., 2005; Shafferet al.,2006;Krepischi-Santogtaal.,
2006). Basedon ouroligo aCGHdataobtainedto date,abnormalfindings weredetectedn 25% of specimerevaluated
with GenomeDxv.1.0.

Applications of GenomeDxv.2.0genome-wideligonucleotideaCGH:

¥ As aprimary screeningtestfor the diagnosisof personswith unexplaineddysmorphicfeaturesbirth defects,
unexplainedmentalretardation/developmentalelay, multiple congenitalanomaliesautism,seizuresor any
suspicionof genomicimbalance

¥ As acomplementary or replacementtest for FISH and BAC-based microarray analysiswhena deletionor
duplicationsyndrome(contiguousor single gene)is suspected

¥ As asuperioralternative to telomere FISH in personswith developmentatlisabilities/mentatetardation

¥ As atestto preciselydeterminethe breakpointsof genomicalterationsthatwere previouslydetectedwith
conventionakytogeneticmethodsandBAC arrays

¥ As atestto determinethe presencer absencef a specificgenewithin a knownregionof genomicimbalance
(contiguousgenedeletionsyndrome)

¥ As acomplementary diagnostic testin a Mendelian disorder dueto functionallossof oneallele
(haploinsufficiency),in particularwhensequenceanalysisfailed to identify a causativemutationanda wholegene
deletionis a possiblecause

Test limitations
¥ GenomeDxv.2.0oligonucleotideaCGHwill not detectthefollowing abnormalities:
— BalancedchromosomahberrationssuchasRobertsoniartranslocation
— Reciprocaltranslocationsinversionsor balancednsertions
— Genomicimbalancesn regionsthatarenot representedn the microarray
— Low-level mosaicism
¥ Normalfindings at aspecificgenelocusdo notrule out the diagnosisof a genetiadisorderassociatedvith this gene
as anothegeneticabnormalitymay be presentout undetectablédy oligoarray.Specifically, Mendeliandisorders
thatarepredominantlycausedby smallDNA mutations(point mutations,smallintragenicdeletionsor insertion)are
betterdiagnosedy traditionalmutationdetectionmethods suchasDNA sequencing.
¥ Test resultare often complexandinterpretationmay be confoundedoy copy numbervariants(CNV) in thegeneral
populationandotherfactors.
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Test methodand array design:
GenomeDxv.2.0wasdevelopedandits performanceestedby GeneDx.It is basedon anewform of comparative
genomichybridizationusing specificoligonucleotidemicroarrays|t utilizes a proprietarysetof 105,0000ligonucleotide
probesthatarespecifically selectedo achievecoverageof at leastl probeper 35kb acrosshe known, non-repetitive
sequenc®f thehumangenome(22 autosomesX andY chromosome)ln addition,>120clinically significant
chromosomaloci, gene-denseegions,all subtelomeresandthe entireX chromosomere2-10timesmoredensely
populatedwith probesto achievecoverageof 1 probeevery3-15kb. Basedon this design,we candetectregionsof
genomicimbalanceassmallas50 kbin targetedregionsknownto be associatedvith genedeletion/duplication
syndromesandas smallas 200kb in otherareasof the genome Significantnumericaberrationsarecomparedo a
databas@f known CNV regionsin the generalpopulationandwhennecessargonfirmedby oneor moremethods,
including quantitativePCR analysis(CopyDx) and repeatl 05k microarrayanalysis(dye reversal) Microsatellitemarker
genotypingis performedas neededn manycasesijnterpretationof resultsdependson whetherthe copy numberchange
is inheritedor denova Therefore analysisof parentalsampleds necessaryor accurateandrapid interpretationof the
probandOestresults. GenomeDxv.2.0is optimizedfor genomicvariation analysisusinglong oligonucleotideprobes
basedon thegenomebuild hg18,andanalysisis performedusingthe CGH Analytics software3.4. The arraydesignwill
be updatedrequentlyandoptimizedbasedon performancesvaluationandnew CNV anddiseasdocusdata.

Test sensitivity
The ability of GenomeDxto detectaneuploidyandgenomicdeletionsor duplicationsof >200kb in lengthis expectedo
be highdueto its superiorresolutioncomparedo routine karyotyping.The clinical utility of GenomeDxanalysisto test
for a specificdisorder,syndromeor malformationdependson the proportionof caseghataretypically causedoy such
genomicalterationsversusothertypesof mutations.For known deletion/duplicatiorsyndromessuchas Cri-du-Chabr
DiGeorge/VCF the detectionrateis very high (>90%), while it may bevery low (1-2%) in typical singlegenedisorders
such agCoffin-Lowry syndrome Overall, it hasbeenfoundthat5-17% of individualswith clinical symptomssuggestive
of agenomicimbalanceandwith normalroutine cytogenetidestinghaveanabnormalmicroarrayanalysis(Shaffer&
Bejjani, 2006)usingBAC microarrays. Sensitivity of oligo aCGHin our experiencads significantly greater.Using our
previousv.1.0oligonucleotidemicroarray(44k array),genomicabnormalitiesof known clinical significancewere
detectedn 15% of the samplegdested,n additionto 10% of sampleswith novel, previouslyunreportedindings of
uncertainclinical significance.

SpecimenRequirementsand Shipping/Handling:
¥ Blood A singletubewith 1-3 mL whole bloodin EDTA. Ship overnightat ambienttemperatureusinga coolpack
in hotweather.Specimensnay berefrigeratedfor 3 daysprior to shipping.
¥ Buccalbrushes:We cannot acceptbuccal brush specimensfor GenomeDxanalysis
¥ ExtractedDNA: High gradeDNA preparationis requestedWe requirea minimum total amount of DNA of 5
micrograms, with a concentration of at least50 ng/ul (50 nanogramgper microliter).

¥ Samplesfrom biological parentsarestrongly recommendedfor the mostaccurateandrapid interpretationof the
probandO®stresults(de novovs. familial alterations) Pleasesubmitparentalspecimertogethemwith the probandOs
specimenAnalysisof parentalsampless performedat no additionalcharge.

RequiredForms:
¥ GenomeDxSampleSubmissionRequisition)Form B including:
¥ PaymentOptions/ InstitutionalBilling Information

Price: Feesare subjectto changewithout notice:
Test #910: GenomeDxwhole genomeoligo aCGH, including confirmationof abnormalresultsandparentaltesting
whennecessary $1595
Turn-Around Time: 14--28days,dependingon complexity of results.

CPT codesfor GenomeDxwhole genomeoligo aCGH:
83891 x 2units=$ 12
88386 x 4 units= $1583

TOTAL =$ 1595
ICD codeswill dependon the clinical diagnosis.
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