Om niP lex Am plification oorGenetic, Epgenetic, and EXpression Analysis— Applications m Genom ics, Pham acogenom ics,D mgnostics, B osurveillance,and Forensics

Abstract

M any genetic studies and diagnostic tests are lm ited by the
am ountofDNA orRNA thatis avaibble forstudy. Com m on
factors that lead to madequate am ounts ofnuclic acd are
smallnitialsam ple size,degradation atthe source ormn
handlng/storage, cost, depletion ofexisting sam ples by
unanticipated num bers oftests orcollbbormtors,and
difficulties ofrecontacting subects. Cellttansfom ation and
grow th isnota viable solution to these problem s.

W e have developed a sin ple m ethod forwhole genom e

am plification, called Om niPlex W GA , thatcan accurately and
robustly am plify subnanogram am ounts oftotmlhum an DNA
using com m on reagents. The process is a random ,non-
enzym atic fragm entation ofgenom ic DNA follow ed by
addition ofadaptorsequences to both ends to form an n
vioo m olecular lbrary thatis am plified using PCR . Library
preparation and am plification takes less than three hours, is
autom atable, and can be repeated m ultple tim es to produce
m ligram am ounts ofDNA . OmniPlkex W GA data willbe
shown from whole blbod,blood spots,buccalswabs, serum ,
fixed or frozen tissue, hair follicles, degraded archived DNA ,
sihgle cells,and single sorted chrom osom es. Om niPlex has
been used M academ ic,govemm ent,and com m excial
proects rSNP and STR genotypig, form utation discovery
by sequencing and heteroduplex analysis, forchrom osom e
pamting and CGH ,and form ethylation and expression
analysis. G enotype-concordance betw een the gDNA and the
W GA DNA is >99.7% on high throughputsigle base
extension, Iigation, and exonuclase assays. By enabling
brge scale genotypig orresequencing studies to be done
w'ith blood spots, hair,orbuccalswabs, W GA allow s genetic
resources for hrge-scal population studies to be collected,
archwed, and shared m ore rapidly and econom ically than by
otherm ethods.

The very low background, msensitivity to DNA breakage, and
high sequence accuracy of the am plification process m ake
W GA an attractive m ethod form ore accurate and sensive
genetic and epigenetic diagnostics, and hum an and pathogen
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Rubicon W TA technology yields robustam plification overa w de
range of RNA mputtem plate @). W TA can be applied to m RNA
ordrectly to to@lRNA . Libraries show unifom am plification
OofRNA as dem onstrated by STS analysis across a setof
differentially

expressed genes In controltissue samples B ).
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Probes were generated from Om niPlex™ lbrares consttucted from single copies

ofthe derwvative chrom osom es.

Data provided courtesy ofNgelCarter, W ellcom e TrustSanger hstiute)

Prostate cancerm arkerdiscovery dem onstrates a pow erful
application of W TA .Nom alpooled prostate vs.prostate cancer
RNA were W TA processed from a range of mputam ounts from
both polyA + selected and toalRNA . D ifferentially bbeled nomal
and cancerW TA sam ples were applied to a 18 5K ¢cDNA

m Icroarray hybridization and com pared to unam plified. The
correlation forthe top 509 @ fold) overand underexpressed
genes show a 91% correlation w ith respecttounam plified RNA
(fg.C). The PCA sygnature genes w ith the m ost frequently altered
gene expression mn prostate cancerare shown asamedian of
theirratios (Bg.D).

Prostate array data provided courtesy ofArmulChmnaiyan M D .,
Ph D . DeparmentofPathology,University ofM ichigan M edical
School)
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OmniPlex™ Solitions

Rubicon genom ics Om niPlex™ presents an mtegrated solution to
discovery and diagnostics ofgenetic, epigenetic, and expression
m arkers.

Sensiivity, speed, and accuracy ofOm niPlex DNA and RNA
am plification are unsurpassed, w ih sam ples ready foranalysis n
less than 3 hours.

OmniPlex W hole Genom e Am plification has been validated n
com m erxcialgenotypmng, sequencmng, CGH ,and cytogenetics
proects.

Amplified OmniPlex DNA and RNA can be analyzed on a variety of
w delyavailable mstrum entation .

Non-nvasive cancerdetection and m onioring becom e feasible using
OmniPlkexWGA ,WTA,and WMA from degraded DNA RNA In serum .

Om niPlex enabls retrospective studies from fixed tissue.

Om niP lex faciliates the study ofgenetic, epigenetic,and expression
m arkers from aunified platfom .
www xubicongenom ics com )




