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| NTRODUCTI ON
Conclusions: Results confirm that fetal DNA in plasma is protected and resistant to

degradation from DNase treatment. These preliminary data also suggest that an optimal level
of DNase treatment can be achieved that allows further enrichment using WGA. The
observation that DNase eliminates predominantly maternal sequences suggests that cell-free
fetal DNA is packaged differently than the maternal counterpart, allowing preferential

enrichment of fetal sequences.
INTRODUCTION

Prenatal genetic diagnosis has relied on invasive procedures such as amniocentesis or
chorionic villous sampling (CVS). While these procedures have provided reliable results for
many years they still carry a slight risk to the fetus (1). Since the discovery of amplifiable
fetal cell-free nucleic acids in maternal plasma (2), there have been numerous studies aimed

at determining the potential for clinical non-invasive prenatal genetic tests. While many of
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remove any contaminating cellular particles. This fraction was then frozen in 800ul aliquots
and later thawed for simultaneous batch processing. Each 800 pl plasma sample was thawed
at room temperature then subjected to DNase (Promega, Cat #M6101) treatment at various
concentrations (untreated, 1uL, Sul, 10uL, 30uL of 1 unit/ul). Samples were incubated at
37°C for 1 hour before adding stop solution. Samples were next subjected to DNA extraction
using the Qiagen QiAamp Blood Mini Kit (Cat #51106) and eluted in a final volume of
100uL. With slight modifications, the protocol for the GenomePlex®™ Complete Whole
Genome Amplification (WGA) Kit (Sigma, Cat #WGA2-50rxn) was followed on seven

maternal blood samples (4 confirmed males, and 3 confirmed females). We modified the
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WGA was performed on seven DNase treated maternal samples (3 female and 4

male). Though fetal sequences are detected in all samples, increased levels of fetal DYS1
sequences were only observed in the samples that were subjected to 30 pl of DNase (Opl:
1979 + 2083.9 Geq/ml, 1ul: 1.62 + 1.6 Geqg/ml, Sul: 723.5 + 875.7 Geq/ml, 10ul: 0.83 + 1.22
Geg/ml, 30ul: 7025 + 4381 Geg/ml). Thus indicating that more stringent DNase treatments
were necessary to diminish maternal sequences (based on B-Globin) to the extent that they
were not present in levels that out-compete amplification of DYS1 sequences. In the samples
that were subjected to 30l of DNase followed by the modified WGA protocol, we were able
to achieve a mean value of 49.96% fetal DNA. In the samples that were not treated with
DNase and only subjected to the modified WGA, the mean percent fetal DNA among
samples was 11.16%. The samples that were treated with either 1, 5, 10ul of lunit/pl of
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However, 50% fetal DNA was achieved in samples that underwent 30 pl of DNase along
with the modified WGA protocol, suggesting that this is a viable method of enrichment of
cell-free fetal DNA in maternal plasma. Based on B-Globin levels, DNase appears to reduce
the quantity of maternal sequences present in the sample, allowing fetal sequences to be
amplified. The degradation of maternal nucleic acids prevents competition during
amplification of fetal sequences in the PCR reaction. The samples that underwent milder (1,
5, 10ul) DNase treatments displayed lower fetal to maternal ratios after WGA than samples

that were not treated with DNAse. One possible explanation is that in these samples the larger

maternal sequences were degraded but not completely eliminated, in effect replacing the
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m xt ure obtained by the nethod of claim1l1l, wherein the

Mgk H{eﬁlo(ﬂ%{cﬁiiﬁsl, UhelERB second percentage is from about 10% to 50%.
The method of claim 1, wherein the second percentage is at least 10%, 20%, 30%,
40%, or 50%.

The method of claim 1, wherein a first percentage of maternal nucleic acid in the
biological sample prior to the treatment is higher than a second percentage of

maternal nucleic acid in the biological sample after the treatment.

The method of claim 1 further comprising amplifying fetal nucleic acid in the

biological sample after the treatment.

The method of claim 1 further comprising amplifying fetal nucleic acid in the
biological sample after the treatment via a Whole Genome Amplification (WGA)
method.

The method of claim 10, wherein the WGA method is conducted without

fragmentation incubation.
A mixture obtained by the method of claim 1.

A mixture obtained by the method of claim 1, wherein the mixture contains at least

10%, 20%, 30%, 40%, or 50% fetal nucleic acid.
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The net hod of claim 14, wherein the anplification is

conductelgcin sthpnesisencesn sbisnpnel 4 makst moﬁqtaé WesAyic geidiyaing or

1 of claim17, wherein the WGA nethod is
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conpr|3|ng treating a biological sanple containing

cdibp nfethad of skaim; 14, whpigin %mbésﬁm ig coridugied v Wélole Genome
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bi ol ogi cal sanple is a anpl e, plasm sanple or
semp 1gﬁwpheaﬂgﬂﬂ10%e2W%tﬁ%ﬁ %ﬁéﬂkéo%izo wherein the
agent with DNase activity is DNase. 23. The nethod of
c lAaimmh@d forvdneicking ctlh&eageciticwetdHrddNapeptatit envictyoticsells
DNase .and t he
comprising
treating a biological sample containing cell free nucleic acid from apoptotic or
necrotic cells with a composition comprising an agent with DNase activity,
wherein a first percentage of cell free nucleic acid from apoptotic or necrotic
cells prior to the treatment is lower than a second percentage of cell free nucleic acid

from apoptotic or necrotic cells in the biological sample after the treatment.

The method of claim 20, wherein the biological sample is a blood sample, plasma

sample or serum sample.
The method of claim 20, wherein the agent with DNase activity is DNase.

The method of claim 20, wherein the agent with DNase activity is DNase and the
amount of DNase is from about 10 to 200 unit/pl.

The method of claim 20, wherein the cell free nucleic acid is from tumor cells or

neoplastic cells.
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absence of a marker in a tunor or neop astic nucleic

aviethadlonpri sing treating a biol ogi cal sanple

containing cell free nucleic acid from tunor or
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agrl with DNase activity, anplifying cell free

B¢ @C@C%Oglﬂrﬁmtghe bi ol ogi cal sanple after the
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The method of claim 26, wherein the biological sample is a blood sample, plasma

sample or serum sample.
The method of claim 26, wherein the agent is DNase.

The method of claim 26, wherein the amplification is conducted via Whole Genome

Amplification (WGA) method.

The method of claim 26, wherein the WGA method is conducted without

fragmentation incubation.



