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Automated Extraction using Existing QIAsymphony Kit
& Modified Protocol

4 ml plasma

Sample lysis
Binding to magnetic particles

The QlAsymphony Principle
- m

slow vp ond down
mevement ho ollecd

. magnahc pariches

|
L
= =

[ L | [ 1 i 1 i . {
= = Sl
k I_.-' i | b | | . = ._| 8 ¥ 5 O ,:__._I
le =i 1 = == ; S i

i -.I.J _' I:'i' r i E |-I i e, .- _..-l

vy us . . . L

-_:'I. —

- 1 - - 1 e i i . o

Reogest | ond
megnetic particle

Introduction Methods: Blood Sample Processing

Fetal circulating, cell-free DNA (ccfDNA), present in a pregnant woman'’s blood
plasma, has become a crucial analyte for non-invasive prenatal diagnostics
(NIPD). Because of its extremely low concentration (less than 20-50 ng/ml
plasma) and high degree of fragmentation, the extraction of ccfDNA s
technically challenging. Here, the efficiency of a new automated large volume
ccfDNA extraction method, and a modification of an existing protocol, was
evaluated against a manual reference method.
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EDTA plasma from healthy individual donors (with donor consent) was used for supernatant

the development of (a) a new ccfDNA enrichment protocol involving magnetic
particles with novel surface chemistry and (b) a modified automated extraction
protocol (QIAsymphony DSP Virus/Pathogen Midi Kit), both running on the
QIAsymphony SP instrument. Plasma (4-5 ml) was extracted, and ccfDNA
eluted in a final volume of 60-150 ul. The QIAamp® Circulating Nucleic Acid
Kit (QlAamp CNA Kit) served as reference method to determine the amount of

ccfDNA as quantified by gPCR. As internal control, DNA fragments (75, 200,
1000 bp) were added to the samples and recoveries were measured by gPCR.

Wash steps

Reagont 2 ond

store at -80°C sy ialic particles

Elution

Well 1 1 Wl 2

Schematic of the QIAsymphony® SP principle.

The QIAsymphony® SP processes a sample containing magnetic particles as
follows: A magnetic rod protected by a rod cover enters a well containing the
sample and attracts the magnetic particles. The magnetic rod cover is positioned
above another well and the magnetic particles are released. The QlAsymphony®
SP uses a magnetic head containing an array of 24 magnetic rods, and can
therefore process up to 24 samples simultaneously. Steps 1 and 2 are repeated
several times during sample processing.
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The QIAsymphony DSP Virus/Pathogen Midi Kit allows for a maximum sample
volume of 1 ml by default using the ,virus cell-free 1000” protocol. This protocol
was modified to allow for processing of 4 ml cell-free sample (e.g., plasma) using
the same extraction kit. The elution volume (of 60 ul) remained unchanged.
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The applications presented here are for research purposes. Not for use in
DNA, RNA

diagnostic procedures.
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Modified 4 ml Protocol: Mean, Median Yields

Novel Extraction Chemistry for Large-Volume Samples Results: Novel Extraction Chemistry — ccfDNA Yields

Extraction of circulating DNA on the QlAsymphony SP
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using the novel enrichment protocol on the QIAsymphony SP instrument (elution in o
Short cctDNA fragments are recovered efficiently.

150 ul). DNA vyield was quantified by real-time PCR targeting a 66 bp amplicon
within the 18S ribosomal RNA coding sequence using the QIAGEN QuantiTect®
Multiplex PCR Kit. The QIAamp® Circulating Nucleic Acid Kit (QIAGEN) served as
reference method (=100% recovery) and was also used for the purification of any
residual ccfDNA from the supernatant after binding of ccfDNA to magnetic beads.

200,000 copies/sample. Circulating cell-free DNA was purified from 5 ml plasma
of 12 individual donors using the novel enrichment protocol on the QlAsymphony
SP instrument (elution in 150 ml). DNA vyield was quantified by triplex, real-time
PCR targeting regions within the 75 bp, 200 bp and 1000 bp fragment using the
QIAGEN QuantiTect® Multiplex PCR Kit. The QIAamp® Circulating Nucleic Acid
Kit (QIAGEN) served as reference method (=100%).

Circulating cell-free DNA was purified from 5 ml plasma from 12 individual donors
using the novel enrichment protocol on the QIAsymphony SP instrument (elution in
150 ul). DNA yield was quantified by APP gPCR using four amplicons as described
in the panel above. The copy number ratios obtained with the APP gPCR assay were
calculated to track the DNA fragment size-dependent ccfDNA extraction efficiency.
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