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© Introduction
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techniques have also been described and have better sensitivity, but greater sensitivity is still needed in many cases to enable thorough 3 5 R . _ . 5 iz probe toanelye LLOD,. N-PLEX plates were incubated for 30 min at 37 °C during
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We sought to address this limitation by developing methodology around MSD’s newly developed nucleic acid detection platform, N-PLEX. 2. 30 cycles for amlifiation

The primary goal was to establish technical solutions that paired highly robust molecular techniques with detection on the N-PLEX
platform to allow for highly sensitive detection of ASOs through chemiluminescence. One of the most common biological matrices that is
used in PK studies, including ASOs, is plasma. Therefore, this methodology was developed and optimized for detection of ASOs in
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The oligonucleotide ligation assay (OLA) used two probes that were complementary to the first or last 10 nucleotides of the ASO. One Ti-liqase 5' phosohate
probe contained a spot-specific sequence at the 5' end that allowed for hybridization to the N-PLEX plates, while the other probe 1,000- Me di%te d 20 L X 9 F:); bioptin 1978 45 hr No > 16 bases
contained a phosphate group on the 5' end and a biotin on the 3' end for ligation and detection, respectively. The thermostable Tag DNA } g;:rhl}:-lxmnl ------------------------------------------ Buffer LLODe Detect H DNAD ' T -
ligase was used for multiple rounds of ligation of the two probes when appropriately hybridized to the ASO. The ligated probes were Caghas ol —— Sequence o= " |Plasma LLOD etection ases
hybridized to spot-specific capture oligos on the N-PLEX plates to allow for detection via streptavidin bound to SULFO-TAG. S S NN S SS RNase 3' biotin
_———-— > ASO trati M Na Protection 20 L 2.5X 1 DNA bases 95.5 ~5 hr. Yes > 10 bases
ASO Detection Via T4 Ligase-mediated Ligation concentration (pM) Assay RNA bases

T4 ligase-mediated detection of the ASO used the same probes as OLA-mediated detection. However, T4 DNA ligase was used and
only allowed for one round of ligation of the two probes when appropriately hybridized to the ASO. As with OLA, the ligated probes were
hybridized to spot-specific capture oligos on the N-PLEX plates to allow for detection via streptavidin bound to SULFO-TAG.

* Assay time could potentially be shortened with further optimization for specific ASO

© Conclusions

These data indicate that, paired with various techniques, the N-PLEX platform is a viable option for highly sensitive detection of ASOs in
complex biological matrices. In fact, an average plasma LLOD, of 51.8, 127.8, and 95.5 fM was achieved using OLA, T4 DNA ligation, and
RNase protection assay, respectively. Factors to consider when designing assays for the detection of ASOs on the N-PLEX platform include the
length and modifications of the specific ASO, type of biological matrix, assay time, and requirements for sensitivity and specificity.
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Figure 2. A calibration curve was generated using the ASO, and detection was completed via T4 ligase paired with N-PLEX methodology
(see schematic and method description above). Results for calibration curves and LLOD,; are shown with the ASO in buffer or plasma.
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ASO Detection Via RNase Protection Assay

The RNase protection assay utilized a single chimeric probe for the detection of the model ASO on the N-PLEX platform. This chimeric
probe contained a 5' DNA sequence that was complementary to the plate-bound capture oligo followed by an RNA portion that was
complementary to the model ASO and a biotin on the 3' end for detection via streptavidin bound to SULFO-TAG. Plasma samples were
pretreated with RNAsecure reagent (ThermoFisher Scientific) and heated to 60 °C for 10 minutes to inactivate endogenous RNases.
Once the probe was hybridized to both the ASO and the plate, RNase | was added to degrade any single stranded RNA sequence.
Therefore, any RNA in the probe not fully protected by the ASO was degraded and the biotin released from the DNA portion of the probe,
rendering it undetectable via streptavidin bound to SULFO-TAG.
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