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@ Objective O Matrix Performance
Antisense oligonucleotide (ASO) drugs provide treatment options for some debilitating During protocol development, consideration was given to avoid hook effects and free-biotin Following the selection of the ideal probe type ihdianiaed et At
diseases that were previously considered undruggable. One example of such an ASO drug is interference that can present challenges for PK assays. A specially-formulated lysis buffer and concentrations, we evaluated assay . i
tofersen, which is used in the treatment of Amyotrophic Lateral Sclerosis. With the was also developed for applications targeting oligonucleotide analytes. sensitivity In diluent versus rabbit plasma. The

assay showed good linearity in both matrices.
/ Protocol \ Hybridization assay design The estimated lower limit of detection (eLLOD)
1. Block plates with Blocker A. (1 hr at RT) was 39 M (02 pg/mL) in diluent and 57 fM
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emergence of this new class of drugs comes the challenge of building highly sensitive,
reliable, and high-throughput pharmacokinetics (PK) assays. Here, we demonstrate the
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feasibility of developing a sensitive, extraction-free, plate-based assay for detection of the 2. Wash plate and add capture probe. (1 hr at RT w etect 05 oa/ml) in rabpit ol 3 bindi :
ASO drug tofersen in biological fluids and tissue samples. shaking). During this mcubahog time, a_dd detect o ( : pgm ) IN rabDIl plaSma. by pre-dinding S
S S SRR RIS Jr £ the biotinylated capture probe to the plate we "
COOI aown 10 n 1.
3. Wash p|ate and add samp|es. (2 hrs at RT w. /\\' mlnlmlzed free'b|0t|n InterferenCe, Wthh can 1024
shaking) . . —Diluent 54 (e =
g Methods 4. Wash plate and add SULFO-TAG labeled anti-DIG Antibody binding be a concern in sample testing. i} — Rabbitpeoma (eLLOD=0057 ph) _
antibody. (1 hr at RT w. shaking) Lhr, RT 16+ T‘g;ersen Cg’r‘:c - (1;|1\/|) 107 102
MSD’s electrochemiluminescence (ECL) detection technology uses SULFO-TAG™ labels {Wafh platte, add read buffer and read on MSD/ |
T . . . . g Instrumen -
that emit light upon electrochemical stimulation initiated at the electrode surfaces of MULTI- : @ Spike Recovery and
ARRAY® and MULTI-SPOT® microplates. : ki : : . S
p O Probe Design Dilution Linearity g e ety
I.Ele.cfrochemlIumllnlescence Technology Tofersen is a highly-modified antisense oligonucleotide gapmer containing DNA bases, 2'-O- The analyte was spiked into rat liver lysate at
MULT-ARRAY Plate E/“”'mr?l ”O?'Specr']f'cl t baCkiglrg“”f]i ha”di r‘:’trlotng methoxyethyl-modified RNA bases and phosphorothioate (*) bonds for increased uptake and 200 (high control, HC), 20 (mid control, MC) ] R
> bzsc‘f(‘;rzﬁﬁd oY YRS SRR nuclease resistance (Takakusa et al. PMID: 36735616). The relatively low melting or 2 pM (low control, LC). Samples were then | & |
® The stimulation mechanism (electricity) is decoupled temperature of this analyte makes the development of a strictly hybridization-based, room tested undiluted or after 2, 4, 8 or 16-fold g
- - o . - - - o § 20y e
from the response (light signal), minimizing matrix tem.perature assay challenging without the use of locked nucleic acids (LNAs) in the probe dilutions In .dlluent. .Quant!flcatlor? was 3
! LIGHT Messured signa ~ interference. design. performed using an eight-point calibration | 2
L s light Luminescence | ® Only labels bound near the electrode surface are To demonstrate the beneficial effect of EEEIEEECOIGHETECIn I curve in plasma matrix. All sample recoveries § e €
) . . E’;E';T:’ Zp:b!?sbreon'x"oans_?:gi c?asst?\zle& o direct LNAs on assay sensitivity, we designed ~[oisemee [ToleeNane [j  Seauencoandieticatons | Ta(et30mMNECH were between 88 and 105% of the expected
\f" \Y Che”?g'IE”‘”gy conjugated to biolog;ical molecules | Y and evaluated a set of unmodified Analyte (ref.:PI-\I-II?If)e:rggg10620) MOETAF T*A'C*ATT*T"CT*A 2MOEIC/ 49.2°C Cf)n(?entratlon and consistent “nea”ty of e : z L] z LS
N o o Ermise o ' - capture and detect probes, as well as e —— dilution was observed over the tested range SH T S S
/ | Electro- Emission at ~620 nm eliminates problems with color " | ) Unmodified capture /5Biosg/AGCTGTAGAA 25.2°C 0.125.200 oM o E
N\ B g LNA-modified versions of these Probes | pus | upeemssene | ey e e — e
Counter ® Multiple rounds of label excitation and emission in our hybridization assay. LNA captre BioayALGLTGTA GAR 32.3°C
Flecirode —ll enhance light levels and improve sensitivity. ® Probe Titration s S o © N-PLEX ULTRA Performance
® Carbon electrode surface has 10X greater binding — _ —
capacity than polystyrene wells. A probe titration experiment was Titration of unmodified and LNA-modified The feasibility of the proprietary N-PLEX Hybridization ASSUaIYT"IgZ‘:;;‘ dT_sfl““g with N-PLEX
e rode designed to identify the optimal capture Gapiure ahgidetact probes ULTRA signal amplification method was
and detect probe concentrations for the "] smemussemane T . evaluated in both diluent and rabbit plasma. >
. assayv. |ncreasina concentrations of :?gl\::\;acp;;rﬁr:;gh:njeﬁetct :':637; ' This application requires two additional steps
e Assay DGSIgn y . g o —— 1 nM capture & 2 nM detect %% . pp q p
unmodified or LNA-containing capture 105] e et | E in the assay protocol that extend the assay _ o
A dual-probe hybridization assay with an antibody-based detection method was developed probes were coated on the assay Csnemuresomdstest | _ time by 90 minutes. This assay format “‘
using MSD’s platform to achieve high sensitivity. In brief, a biotin-labeled DNA probe, plates. Unmodified probes generated | £ ; 1-;;@;:15;3;@g“;ng;:;ct Zi provides excellent results in complex matrices zo
complementary to a portion of the analyte, was coated on the surface of a streptavidin plate. very low signal levels. The use of LNA- | § ™ | ospuemues tmseec | 78 such as plasma. We achieved an ?
A digoxigenin (DIG)-labeled detection probe was hybridized to the analyte in the biological containing probes significantly g approximately 50-fold increase in assay
matrix using a.thermal cycler or heat block. Samples were then added to the plate, Wher.e the increased signal generation and assay | @ .. sensitivity .in rabbit plasma compared to the S B AT A
analyte-detection probe complexes were bound by the coated capture probes. An anti-DIG sensitivity. When using 1.5 nM LNA for non-amplified method and an eLLOD of 1 M T L T v
antibody conjugated with an MSD GOLD™ SULFO-TAG label was used for signal generation capture and 3 nM for detection probes, = (7 fg/mL). Tofersen conc. Log (PM)
(with the addition of read buffer) and the plate was read on an MSD® instrument. The emitted the assay was approaching its binding e j : : , , : _
ight measured by the instrument is proportional to the amount of analyte present in the capacity. This condition was selected pe pe pe pe pe © Conclusion D OWNLOAD POSTER
sample and provides a quantitative measure of the analyte in the §ample. In addition to trT1“|As for further experiments. Tofersen conc. Log (pM) This ECL-based assay method offers a simple, highly sensitive, extraction-free
standard assay format, an augmented reporter system was established (N-PLEX ULTRA™) workflow for PK assay development for ASO drugs. The 96-well format and the

to further improve assay sensitivity through signal amplification.

®
short on-instrument time makes this assay compatible with high-throughput
screening. The assay formats are compatible with highly-modified oligonucleotide
drugs, and the improvement in sensitivity with the N-PLEX ULTRA format sets a

new standard for ultrasensitive oligonucleotide PK assay development.
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