
NULISAseq is a sandwich immunoassay in which two
target specific antibodies, conjugated with unique
oligonucleotide tags, bind and form a complex
with the specific protein in solution. The resulting
immunocomplex is purified in sequential capture and
release steps to remove background and unbound
antibodies. Successful formation of the immunocomplex
brings the two oligonucleotide tags into proximity for
a ligation reaction and amplification. The resulting
unique oligonucleotide reporters containing both target
and sample information are then pooled to a library
for analysis on an NGS sequencer. The assay protocol 

NULISA Protein Quantification (NPQ) units are log2-
scale values used to quantify relative protein abundances.
NPQ is derived from the raw sequencing reads using
the following normalization and transformation steps.
First, to control for intra-plate well-to-well variation, the
raw sequencing read count for each analyte for a given
sample well is divided by that well’s internal control (IC)

Mouse and other murine models are indispensable
tools in translational clinical research to study disease
mechanisms and therapeutic interventions. Inflammation,
neurodegeneration, and oncogenesis are central
mechanisms in the development and treatment of many
diseases. The NULISAseq Mouse Panel 120 measures
the presence and relative quantitation of 120+ cytokines,
chemokines, immune-related, and neurology-focused 

The limit of detection (LOD), or the lowest concentration of
the analyte that can be distinguished from the background
signal of the assay, is calculated for each target as the
mean plus three standard deviations of the 4 negative
control (NC) wells’ normalized reads. These values are
rescaled and log-transformed to obtain LOD in NPQ.

Validation data LOD median and interquartile ranges (IQR)
summarize LODs generated across 24 runs (Table 3).
Target detectability is the percentage of samples above 

is fully automated on the ARGO HT System and data 
is analyzed using the NULISA Analysis Software. More 
details on the assay protocol can be found here.

raw count. Second, to control for plate-to-plate variation,
the IC-normalized values for each analyte are divided by
the analyte-specific median IC-normalized counts from
the 3 inter-plate controls (IPCs) on the plate. Data is then
rescaled and log2-transformed to obtain the data in NPQ,
which are approximately normally distributed values
amenable to downstream statistical analysis.

LOD. Detectability was assessed in 68 EDTA plasma (30
healthy and 38 disease), 68 serum (30 healthy and 38
disease) and 27 CSF samples. More than 99% of targets
were detectable in at least 50% of plasma or serum
samples, and more than 76% of targets were detectable
in at least 50% of CSF samples (Table 3, Figure 1).

A maximum of one outlier NC value may be omitted.

proteins simultaneously from less than 25 µL sample
input. This panel offers the most comprehensive
coverage of protein biomarkers in murine models,
leveraging advanced multiplexing technology to
deliver high sensitivity and throughput. The analytical
performance of the product has been carefully
validated, and the results are presented below.
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Intra-assay precision, or repeatability, was measured to
assess the variation in technical replicates within the
same assay run; this is reported in Tables 1-3 as intra-
plate coefficient of variation (CV). Inter-assay precision,
or reproducibility, was measured to assess the variation
in technical replicates across different assay runs or on
different days; this is reported in Tables 1-3 as inter-plate
CV. For each target, CV was determined using a variance
component analysis model to assess the contribution of
various factors to the total CV of the normalized reads.
Six plasma samples with 3 technical replicates each were
measured across a set of 15 runs which included 2 reagent
lots and 2 instruments across 8 days (Tables 1-3). For
each target, the estimated CV for each component was
averaged across the 6 samples. Values below LOD were
excluded from CV calculations.

To assess cross-reactivity, each target was tested either as
a single antigen or randomly assigned to various subpools.
Counts were normalized using an internal control. Cross-
reactivity for each target was quantified as (maximum

Mouse Panel Detectability

non-target pool count –background)/(average target
pool counts – background) * 100. Cross-reactivity was
only assessed for targets with commercially available
recombinant antigen (Table 3).

Precision

Cross Reactivity

Figure 1. Detectability was assessed in healthy & disease EDTA plasma (left) and serum (right) samples. More than 
99% of targets were detectable in at least 50% of samples.
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Table 1: Across-target median 
Coefficients of Variation

CV component % Targets < 30%

Table 2: Percentage of targets with 
CV below 30%

NULISAseq™ Mouse Panel 120

Inter-plate 

Bay

Instrument

Reagent Lot

Total

5.16

4.95

1.62

1.58

1.10

9.60

Intra-plate 

Inter-plate 

Total

100%

100%

97.5%
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Table 3: Performance Validation Data by Target
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Table 3: Performance Validation Data by Target (cont.)



Note: Ifna5 exhibits 90% homology with Ifna1, potentially leading to 24.5% cross-reactivity; Ifna11 shares 89% homology with Ifna2, which could result in 4.2% cross-reactivity; ptau-231
may cause 5.6% cross-reactivity with ptau-217; and pSnca-129 could cause 2.2% cross-reactivity with Snca.
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