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Abstract NULISA Automated on the ARGO™ HT Platform Leverages Oligo-Conjugated Antibodies and a Novel Background Suppression Mechanism
Background: Blood-based biomarkers are increasingly recognized as | TOr High-Throughput Proteomic Analysis with High Specificity in Single-plex and Multiplex Assay Configurations

valuable tools for early detection and longitudinal monitoring of Alzheimer’s
Disease (AD). Among these, plasma pTau-217 demonstrates high
discriminative accuracy for amyloid-PET positivity. However, most 4 Target-specific molecular identifiers (TMls) A
circulating pTau-217 originates from peripheral sources, with only ~20% 1 . Immuno-complex formation 2. Capture 1 3. Wash 1

derived from the brain. This highlights the need for a highly sensitive and
specific assay to detect brain-derived (BD) pTau-217, a brain-specific

isoform that more accurately reflects AD neuropathology. ’2@_&? \\(l /@

Methods: We previously developed a novel proximity ligation-based C/_yh'{/ \x\e -J(\

NULISA technology, which integrates background suppression steps to O— ™
enable attomolar sensitivity and automated protein detection across diverse

biofluids'. Building on our prior development of a 120-plex NULISAseq CNS "7‘»‘*’@ _ Biotinylated PolyA-tailed oligo for
Disease Panel that enables relative quantification of BD-phosphorylated ___// oligo for sequential \ , sequentialimmunocomplex
4 \ \

Bridging oligos ensure specific ligation

. . . t I
Tau isoforms along with other markers related to neurodegeneration and "\s PN ERE e PN TR capture purification
inflammation, we have developed a singleplex NULISA assay for absolute 4 3 033 3 Ay 4 3 033 3 &y Dual epitope recoghnition by verified
quantification of BD-pTau217 with high specificity and sensitivity. The assay \|¥ antigen-specific antibody pair
was rigorously evaluated for key analytical parameters including dilution Oligo dT bead Oligo dT bead

linearity, spike recovery, parallelism, accuracy, precision, reproducibility, and

specificity.
PS5
Results: Our novel BD-pTau217 singleplex assay demonstrated strong 4. Release 1 5. Capture 2 & Wash 2 6. Ligation & Release 2
analytical performance, with inter-plate CVs consistently below 20% across
multiple operators, ARGO HT instruments, and days. The assay features a = f
broad dynamic range (0.4—14,655 pg/mL) and a limit of detection of 0.08 /7 4 5& N
pg/mL. In plasma samples from both healthy individuals and AD patients, / \\5 \ ﬁ/ » T™I
overall BD-pTau217 detectability was over 95%. Characterization studies ,__/( 4"""\44 B . —
such as dilutional linearity, parallelism, and spike recovery confirmed robust é J\ \ s "y, ,J(‘ \\ K q
assay performance. Additionally, the BD-pTau217 antibody exhibited o = é /' a
minimal cross-reactivity with other Tau species, including total Tau, L4 7=
pTau181, pTau205, and pTau212, confirming its high specificity. E) 1 % 3 J 9/ \9 ,
N S . u\ TMI gqPCR readout

Conclusions: The NULISA BD-pTau217 singleplex assay represents a _ o
significant advance in blood-based biomarkers for AD, providing brain Oligo dT bead Streptavidin bead Streptavidin bead P7
specificity without the need for cerebrospinal fluid. |

Blood-based pTau217 Assays Need to Distinguish between Peripheral and CNS NULISAqpcr™ BD-pTau217 Assay Demonstrates Robust Assay Performance with High Precision,
Sources of pTau217 Reproducibility and Recovery with no Significant Interference
Precision and Reproducibility* Dilutional Linearity Parallelism

i+

the brain and is

140% 140% .
| (A) Brain-Derived pTau217 Assay detects the brain-specific pTau217 isoform Avg Conc Total % | Inter-Assay | Intra-Assay _._E;
aa <20% comes from Paaca with an antibody against a unique exon4-5 junction (pg/mL) CV %CV %CV 0o 0% ~P3

VA
= ——P4
ndicative of " " RS I T ] . PR-S1 0.49 15.1 7.6 13.1 > 51000/ ——P5
_ accumulation of I Junction 4-5 PR-S2 0.71 19.8 12.3 15.6 § oo § O
Tau in the brain I N PR-S3 1.21 7.1 4.0 59 & o M 2 o
[ | | | ] A;nibody1 assay Antfbody'ﬁ PR-S4 2.58 8.8 4.7 7.4 0 o
o 1 . PR-S5 14.42 10.3 4.8 9.1 . °
>80% Is secreted 14 — — . i . & 441
b erioheral N-terminal projection domain 198 MT assembly domain PR-S6 146.33 15.8 12.8 94 40% 40%
' y perip *A : : ; 2 4 8 16 32 64 128 2 4 8 16 32
organs and not ssessed from 6 samples run in 6 replicates across 3 days on 3 ARGOs with 1 reagent lot Dilution Factor Dilution Factor
reflective of Tau . e
status in the brain (B) Amino-Terminal (NT) pTau217 Assay detects both peripheral and brain- \ Analytical Specificity and Interference
dertved pTau217 lsoforms __ Substance | KZEDTA Plasma (n=5) | __CSF (n=5) DilLinearity | Pt | P2 P3| P4 | P5 _
b 9 § w e [ Eron dainee L ° Biotin 3510 ng/mL 3510 ng/mL Starting conc (pg/mL) 29.09 30.60 27.27 31.89 31.26
il Junction 4-4a
f | \ s Conjugated Bilirubin 475 M "M R 88-97% 92-98% 99-110% 80-88% 82-89%
| Hﬁbc}dw N:sps':ju Amibod?! Unconjugated Bilirubin 684 uM 1 uM CCoVery fange R R ] ° D oY
\ e e emen 510 . / Triglycerides 500 mg/dL 40 mg/dL Starting conc (pg/mL) 5.08 4.87 5.52 4.22 3.02
NAMA 1290 ng/mL 24 ng/ml R Excl. <LLoQ 71-86% 78-88% 70-95% 82-93% 74-106%
* < _ _ _ _ _
Rheumatoid Factor 600 1U/mL 12 1U/mL scovery range ("Excl. <LLoQ) ° ° ° ° °

Spike and Recovery

NULISAqpcr™ BD-pTau217 Assay Detects Brain-Derived pTau217 with High VTA Plasms

SQ"Slthlty and SpGlelClty Targeted Spike Conc (pg/mL): | Targeted Spike Conc (pg/mL):
] . ] Average Recovery Recovery Range Average Recovery Recovery Range
Analytical Sensitivity and Dynamic Range* Plasma CSF
1 ) 108% 99-119% 105% 97-115%
4PL Curve Fit: BD-pTau217 Analytical m 10 50 113% 108-124% 111% 102-120%
T LOD 0.016 pg/mL 0.08 pg/mL 100 680 125% 119-136% 101% 95-113%
All levels 115% 99-136% 106% 95-120%
104 o LLOQ 006 pg/mL 030 pg/mL Meas.Conc gpixed ponor sample — Meas.CoNc y,spiked ponor Sample
g ULoQ 2.931 pg/mL 14,655 pg/mL
w
103 L
Dynamic Range 0.06-2,931 pg/mL 0.30-14,655 pg/mL . .ym . T .
o O e POt High Detectability with the NULISAqpcr™ BD-pTau217 Assay Enables Distinction between Normal
102 Ll

and Diseased Plasma Samples

Cross Reactivity with Related Tau Isoforms

| | | | | | | | Reference Range and Detectability

o 10 107 1072 10 10° 10’ 10°
. Total Tau | pTau181 pTau205 | pTau212 | pTau231 :
Concentration (pg/ml.) _ Normal Plasma (n=20) Diseased Plasma (n=100)

o
J

Conc (pg/mL) 128 92 92 92 46 Average (pg/mL) 0.201 1.453 8 - BE
Min (pg/mL) 0.04 0.07 7 - .
Max (pg/mL) 0.61 8.33 26
NULISAqgpcr™ BD-pTau217 Assay Provides a Valuable Tool for Monitoring Detectability 99.2% &
Neuropathological Changes in Blood | Normal CSF (n=6) Diseased CSF (n=36) ¢
. . . : . : @3-
« Analysis of BD-pTau217 in plasma provides a more accurate reflection of pTau217 pathology in the brain Average (Range, pg/ml) 3-35 5.028
Min (pg/mL) 0.23 0.22 o
 The NULISAgpcr BD-pTau217 assay enables highly sensitive and specific detection of BD-pTau217 for early Max (pg/mL) 6.01 22.30 a -
identification and monitoring of AD-related pathology Detectability 74% ° Diseased Plasma Normal Plasma
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