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Non-invasive prenatal screening methods (NIPT) for detecting

chromosomal abnormalities in fetuses use cell free DNA (cfDNA) extracted

from mother’s plasma samples, and thus reduces the risk of miscarriage

caused by invasive sample taking methods. Perkin Elmer’s Vanadis NIPT®

Assay (Fig.1) uses rolling circle amplification (RCA) —based technology in

amplifying the target cfDNA, indicative for abnormalities, instead of more >~ =
time consuming and robust PCR- or NGS-based amplification.
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Fig. 2 Formation of cfDNA-complex to be amplified in RCA-reaction.

The target cfDNA is processed via highly specific and complex enzymatic Target ctDNA fragments are hybridized with backbone oligonucleotide
pathways prior and during the amplification. One of the key players in this and probes, with assistance of other small oligonucleotides. Thus, the

processing are different oligonucleotides which are utilized to guide and whole process of cfDNA-complex formation is highly dependent of the
correct and effective functionality of the different oligonucleotides.

support the correct formation of labelled DNA products (RCPs). (Modified figure Dahl et. Al. 2018)
Ij DYNA fragmentation 4} Probes and backbones are 3] Uigaticon of probo-
heidieed to target DNA - arget <SONA *To analyze the impurities of backbone oligonucleotide
APV B k3 and investigate correlation between the impurities and
sy ey, . : : : '
i s the functionality of the oligonucleotide
J#MM&L by ottt ' g *To optimize the purification and purity level of the
Rl SPGB il | : : : .
. ’ oligonucleotide for better functionality
CIOMNA Target cfDMNA fragments Frobes, backbones ano target cfDMNA fragmenis
4) Rolling circle replicagon of +) Labelling of chromosome &) Depositien and
ligated DMA circles tags in RCPs imaging of RCPs
o Y <Chromatogram> = i i
ol % mAU
""'"-4"-':'._';'--' g ™y — FaES I :'E PDA Multi 1 254nm,4nm
H_r ""—.I__. |l

BT N = :"| *u "-".r
. d * b 3 i .-I-I-.. 'I- \ q.__'
5 L = i is
Caa Jereiei——— . ANy b= Nk '| !
r?-‘:-'l{lr?;r.-:'.-"l'il" ':"-"-[FL"'I" % h:::-_:::"- . .I. - :'. .I -:- _I d ?5]:]- ‘ii
e e QR K IR |
FEmw |.-I 1
| 3 o ™ " =y 500-
= E - & a

Rolling circle replication products

Fig. 1 Vanadis® NIPT Assay method. _ " -
(Modified figure Dahl et. Al. 2018) L O R SR s
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Fig. 3 HPLC-analysis of a non-purified Backbone
oligonucleotide batch which showed decreased functionality
in the functionality tests. Impurities present before and after

*Preparative purification with RP-HPLC-DAD the main peak.
*Varying purification volumes to find the optimal gradient and <& TOmarnoran=
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*Analytical RP-HPLC-DAD for each collected fragment
*UHPLC-MS-analysis
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Fig. 4 HPLC-analysis of the bad Backbone oligonucleotide
batch after preparative purification and fraction combination.
] Analytical HPLC-analysis suggests, that the combined
purity level used oligonucleotide fragments were purified from the impurities

 Purified oligonucleotide samples with different purity levels and with oresent in Fig 3.
different impurities tested

*Control samples of originally good purity level oligonucleotides and bad

Purity level to functionality correlation

- Preliminary studies suggest that a correlation between the purity-level
of the oligonucleotides and the functionality exists. The type of impurity
does matter, and thus should be taken in consideration when analyzing the
re-purification quality.

- Further studies on oligonucleotide purification are needed in order to
achieve the optimal level of functionality. e e
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Fig. 5 Correlation between the purity level of
the oligonucleotides to kTh-factors
representing the level of functionality.
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