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METHODS OF DETERMINING A TREATMENT PROTOCOL FOR AND/OR A
PROGNOSIS OF A PATIENT’S RECOVERY FROM A BRAIN INJURY

Related Applications

This application is a continuation of U.S. Patent Application Serial No.
14/111,326, filed June 24, 2014, and entitled “METHODS OF DETERMINING A
TREATMENT PROTOCOL FOR AND/OR A PROGNOSIS OF A PATIENT’S
RECOVERY FROM A BRAIN INJURY,” which is a national stage of International
Patent Application Serial No. PCT/US2012/033343, filed April 12, 2012, and entitled
“METHODS OF DETERMINING A TREATMENT PROTOCOL FOR AND/OR A
PROGNOSIS OF A PATIENT’S RECOVERY FROM A BRAIN INJURY,” which
claims priority under 35 U.S.C. § 119(e) to U.S. Provisional Patent Application Serial
No. 61/474,315, filed April 12, 2011, and entitled “METHODS OF DETERMINING
A TREATMENT PROTOCOL FOR AND/OR A PROGNOSIS OF A PATIENT’S
RECOVERY FROM A BRAIN INJURY RESULTING FROM A HYPOXIC
EVENT,” and claims priority under 35 U.S.C. § 119(e) to U.S. Provisional Patent
Application Serial No. 61/524,693, filed August 17, 2011, and entitled “METHODS
OF DETERMINING A TREATMENT PROTOCOL FOR AND/OR A PROGNOSIS
OF A PATIENT’S RECOVERY FROM A BRAIN INJURY,” each of which are

incorporated herein by reference in their entireties for all purposes.

Field of the Invention

The present invention generally relates, in some embodiments, to methods of
determining a treatment protocol for and/or a prognosis of a patient’s recovery from a
brain injury. In some embodiments, the brain injury results from a hypoxic event. In
some embodiments, methods are provided for determining a measure of the
concentration of tau protein in a patient sample containing or suspected of containing

tau protein.

Background of the Invention

A brain injury in a human may be caused by any number of events or
conditions. In some cases, a brain injury may be caused by external mechanical force,
such as rapid acceleration or deceleration, impact, blast waves, or penetration by a

projectile. This type of acquired brain injury is generally known as traumatic brain

4984773.1
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2.

injury. Another type of acquired brain injury involves biochemical forces, such as
oxygen deprivation (hypoxia). Hypoxia generally refers to a deficiency in the amount
of oxygen reaching body tissues or a condition of insufficient levels of oxygen in
tissue or blood. Oxygen deprivation to the brain results in neuronal damage and
death, which is in turn related to the extent of long term brain dysfunction. The
concentration of certain biomarkers may become elevated as a result of neuronal
damage and death. For example, tau proteins are associated with microtubules and
localized in the axonal compartment of neurons. Tau is known to be elevated in the
cerebrospinal fluid (CSF) of patients with neurodegenerative disease and head
injuries. However, since such biomarkers must diffuse across the blood brain barrier,
they may be present in the blood in proportion in extremely low concentrations that
are not reliably measurable by typical conventional immunoassays. While the
concentration of some biomarkers in the brain and central nervous system are known
to increase with hypoxic events, the increased concentration has not been correlated
with specific diagnostic indications and/or methods of treatment. In addition, while
some methods exist for determining a brain injury in a patient and/or determining a
course of treatment following a brain injury, many of the known methods are costly
(e.g., magnetic resonance imaging) and/or provide unclear results and/or predictors.

Accordingly, improved methods are needed.

Summary of the Invention

In some embodiments, a method for determining a measure of the
concentration of tau protein in a patient sample containing or suspected of containing
tau protein is provided comprising performing an assay to determine a measure of the
concentration of tau protein in the sample, wherein the limit of detection of tau
protein of the assay is less than about 0.2 pg/mL.

In some embodiments, a method of determining a treatment protocol for
and/or a prognosis of a patient’s recovery from a brain injury is provided comprising
performing an assay on a blood sample from the patient and/or plasma and/or serum
derived from the blood sample to determine a measure of the concentration of tau
protein in the sample; and determining a prognosis of the patient’s recovery from the
brain injury and/or a method of treatment based at least in part on the measured

concentration of tau protein present in the sample.
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In some embodiments, a method of determining a treatment protocol for
and/or a prognosis of a patient’s recovery from a brain injury is provided comprising
determining a prognosis of the patient’s recovery from the brain injury and/or a
method of treatment based at least in part on a measured concentration of tau protein
present in a patient sample, wherein the measured concentration has been determined
by performing an assay on the patient sample, which comprises a blood sample from
the patient and/or plasma and/or serum derived from the blood sample, to determine
the measure of the concentration of tau protein in the sample.

In some embodiments, a method for performing an assay and providing data
for determining a treatment protocol for and/or a prognosis of a patient’s recovery
from a brain injury is provided comprising performing an assay on a blood sample
from the patient and/or plasma and/or serum derived from the blood sample to
determine a measure of the concentration of tau protein in the sample; and providing
data from the assay to enable determining a prognosis of the patient’s recovery from
the brain injury and/or a method of treatment based at least in part on the measured
concentration of tau protein present in the sample.

In some embodiments, a method of determining a treatment protocol for
and/or a prognosis of a patient’s recovery from a brain injury is provided comprising
determining a measure of the concentration of tau protein in each of a plurality of
samples obtained from the patient following the brain injury; and determining a
prognostic of the patient’s recovery from the brain injury and/or a method of
treatment based at least in part on the measured concentration tau protein present in
the sample.

In some embodiments, a method of determining a method of treatment for
and/or a prognosis of a patient’s recovery from a brain injury is provided comprising
(a) performing an assay on each of a plurality of samples obtained from the patient
following the brain injury to determine the measured concentration of tau protein in
each of the samples, wherein the plurality of samples are obtained from the patient
over a period of time of at least about 48 hours; (b) determining the area under the
curve of a graph of the tau protein concentration in the plurality of samples versus
time, wherein the area is determined for the entire time period and/or for a second
peak in the tau protein concentration; and (c) determining a prognosis of the patient’s

recovery from the brain injury and/or a method of treatment based at least in part on
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the area under the curve for the entire time period and/or the second peak in the tau
protein concentration determined in step (b).

In some embodiments, a method of determining a method of treatment for
and/or a prognosis of a patient’s recovery from a brain injury is provided comprising
determining a prognosis of the patient’s recovery from the brain injury and/or a
method of treatment based at least in part on the area under the curve of a graph of the
tau protein concentration in the plurality of samples versus time, wherein the area is
determined for the entire time period and/or for a second peak in the tau protein
concentration, which has been determined by (a) performing an assay on each of a
plurality of samples obtained from the patient following the brain injury to determine
the measured concentration of tau protein in each of the samples, wherein the plurality
of samples have been obtained from the patient over a period of time of at least about
48 hours; and (b) determining the area under the curve of a graph of the tau protein
concentration in the plurality of samples versus time for the entire time period and/or
for a second peak in the tau protein.

In some embodiments, a method for performing an assay and providing data
for determining a method of treatment for and/or a prognosis of a patient’s recovery
from a brain injury is provided comprising (a) performing an assay on each of a
plurality of samples obtained from the patient following the brain injury to determine
the measured concentration of tau protein in each of the samples, wherein the plurality
of samples are obtained from the patient over a period of time of at least about 48
hours; (b) determining the area under the curve of a graph of the tau protein
concentration in the plurality of samples versus time, wherein the area under the curve
is determined for the entire time period and/or for a second peak in the tau protein
concentration; and (c) providing data derived in steps (a) and (b) to enable
determining a prognosis of the patient’s recovery from the brain injury and/or a
method of treatment based at least in part on the area under the curve determined for

the entire time period and/or for a second peak in the tau protein concentration.

Brief Description of the Drawings

Figure 1la is a schematic flow diagram depicting one embodiment of steps (A-
D) for performing an exemplary method of the present invention;
Figure 1b is a schematic flow diagram depicting one embodiment of steps (A-

D) for performing an exemplary method of the present invention;
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Figure 2 show plots of serum tau concentrations for numerous patients
following resuscitation from cardiac arrest having a-c) a poor outcome and d) a good
outcome;

Figure 3 shows plots of receiver operating characteristics (ROC) curves and
areas under the curve values of tau protein concentration versus time for a) the first 24
hours, b) all serial samplings, and c¢) the secondary tau peak only;

Figure 4 illustrates six naturally occurring isoforms of tau proteins.

Other aspects, embodiments, and features of the invention will become
apparent from the following detailed description when considered in conjunction with
the accompanying drawings. The accompanying figures are schematic and are not
intended to be drawn to scale. For purposes of clarity, not every component is labeled
in every figure, nor is every component of each embodiment of the invention shown
where illustration is not necessary to allow those of ordinary skill in the art to
understand the invention. All patent applications and patents incorporated herein by
reference are incorporated by reference in their entirety. In case of conflict, the

present specification, including definitions, will control.
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Detailed Description

The present invention generally relates to methods of determining a treatment
protocol for and/or a prognosis of a patient’s recovery from a brain injury. In some
embodiments, the brain injury may result from a hypoxic event. In some
embodiments, methods are provided for determining a measure of the concentration
of tau protein in a patient sample containing or suspected of containing tau protein.
The subject matter of the present invention involves, in some cases, interrelated
products, alternative solutions to a particular problem, and/or a plurality of different
uses of one or more systems and/or articles.

In some embodiments, a method of the present invention comprises
determining a measure of the concentration of at least one biomarker in one or more
samples obtained from a patient following a brain injury. In some embodiments, a
method of the present invention comprises determining a measure of the
concentration of at least one biomarker in one or more samples obtained from a
patient following the brain injury (e.g., optionally resulting from a hypoxic event). A
prognostic indication of the patient’s recovery and/or determining a course of
treatment (e.g., from the brain injury, optionally resulting from a hypoxic event) may
be based at least in part on the measure of the concentration of the at least one
biomarker present in the one or more samples. It should be understood, that while
much of the discussion below is directed to methods involving the analysis of more
than one sample, this is by way of example only, and similar methods may be
employed wherein only a single sample is employed.

As will be known to those of ordinary skill in the art, the term “hypoxia”
generally refers to a deficiency in the amount of oxygen reaching body tissues or a
condition of insufficient levels of oxygen in tissue or blood. Hypoxia at a cellular
level develops when delivery of oxygen to cell mitochondria slows as the partial
pressure gradient from capillaries to tissues decreases. As the delivery of oxygen
decreases, aerobic metabolism stops and less efficient anaerobic pathways of
glycolysis become responsible for the production of cellular energy. The end result is
an increase in cellular concentrations of sodium, calcium, and hydrogen ions which
may lead to cell death.

Oxygen deprivation to the brain results in neuronal damage and death. The
extent of neuronal damage and death in turn relates to the extent of long term brain

dysfunction, as can be assessed using standard criteria (such as Cerebral Performance

Fujirebio Diagnostics, Inc. v. Quanterix Corp.
EX-1044
19



-7 -

Category, CPC rating, or like criteria). Severe hypoxia can result in a patient’s death
and/or an irreversible brain injury (e.g., resulting in the patient being in a vegetative
state). Hypoxic events may be global (e.g., due to low oxygen content in the blood)
or focused (e.g., affecting only an area of the brain). Causes of hypoxia include, but
are not limited to, local asphyxia (e.g., caused by smoke inhalation), carbon monoxide
poisoning and/or toxicity, cardiac arrest, choking, drowning, high altitudes,
strangulation, an ischemic event, thrombosis, arterial embolism, hemorrhage, swelling
of the brain, stroke, physical trauma and/or physical injury (e.g., blunt trauma to the
head), arteriosclerosis, and/or atherosclerosis. In some cases, the event may be
myocardial infarction, myocardial ischemia, and/or transient ischemic attack.
Hypoxic conditions can lead to the production and/or change in the
concentration of certain biomarkers. That is, the concentration of certain biomarkers
increase or decrease following the hypoxic event. For example, the production of the
proteolytic products of B-amyloid precursor protein has been found to become
elevated in the brain and central nervous system under hypoxic condition. The
increased concentration is theorized to be due to a hypoxia-inducible factor (HIF-1)
that promotes the production of beta-amyloid peptides from amyloid precursor
protein, a membrane protein concentrated in neuronal synapses. A cascade of
biomarkers, such as tau proteins, is generated in the brain in proportion to the extent
of hypoxia. Such biomarkers could in turn diffuse across the blood brain barrier and
into the blood in proportion to the extent of hypoxia, and may be generally found in
low abundance. The ability to determine a change in the concentration of a biomarker
in a plurality of samples (or a single sample) obtained from a patient following a
hypoxic event can, in some embodiments, be correlated with a prognostic indication
of the patient’s recovery from a brain injury and/or used to determine a method of
treatment. In some cases, sample(s) of the patient’s cerebrospinal fluid (CSF) may be
obtained and analyzed to determine the concentration and/or a change in the
concentration of the biomarker. In some cases, however, it is advantageous to
determine the level of a biomarker in the blood of a patient as compared to CSF, as
blood sampling is generally less invasive and may result in fewer complications as
compared to CSF sampling. However, many of the biomarkers that are present in the
CSF have a slow rate of transmission across and/or a high barrier of transportation

across the blood-brain barrier (BBB) and thus, the concentration of the biomarker in
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the patient’s blood may be sufficient lowered as compared to the concentration in
CSF to make it difficult or impossible to accurately determine using typically
employed conventional immunoassays. Accordingly, assay methods which have very
low limits of quantification (LOQ) and/or limits of detection (LOD) are generally
necessary to determine a measure of the concentration of a biomarker in the patient’s
blood to provide statistically significant and/or meaningful results. In some
embodiments, the methods of the present invention make use of methods having very
low LODs and/or LOQs (e.g., in the low pg/mL range) to determine a measure of the
concentration of a biomarker in a sample(s) obtained from a patient following a
hypoxic event. Various parameters related to the changes in the concentration of the
biomarker in the samples (e.g., blood samples) may be correlated with a prognostic
indication and/or a method of treatment following a hypoxic event. Correlations (e.g.,
between the concentration and prognostic indication(s) and/or between the
concentration and method(s) of treatment) have been discovered and/or are now
discoverable due to recent advancements in technology which allow for the
determination of the low concentrations of biomarkers in bodily fluids with sufficient
accuracy and precision, thus allowing for the variations in concentration to be
statistically significant and therefore, diagnostic.

It should be noted, that while many of the embodiments described herein focus
on brain injuries caused by hypoxic events, this is by no way limiting, and in some
embodiments, the brain injury may be caused by other events, for example, traumatic
brain injuries wherein the force is such that the skull fractures causing mechanical
damage to the brain. In some cases, a traumatic brain injury may be caused by
external mechanical force, such as rapid acceleration or deceleration, impact, blast
waves, or penetration by a projectile.

In embodiments where a plurality of samples are obtained from a patient, the
samples may be obtained from a patient over any suitable period of time. Generally,
the period of time may be selected such that the concentration of a biomarker in the
samples becomes statistically significant and/or a trend is observable (e.g., an increase
and/or decrease in the concentration). For biomarkers which are analyzed in blood
samples, the period of time over which a plurality of samples are obtained from the
patient may account for any lag time required for the biomarker to cross the BBB.
Non-limiting examples of suitable periods of time in which the samples may be

obtained from the patient include 1 hour, 2 hours, 3 hours, 4 hours, 6 hours, 8 hours,
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10 hours, 12 hours, 18 hours, 24 hours, 36 hours, 48 hours, 60 hours, 72 hours, 4 days,
5 days, 6 days, 7 days, or more. In some cases, the duration of time of sample
collection time is at least 60 hours, or at least 72 hours. In some cases, the duration of
time of sample collection is between 12 hours and 7 days, or between 24 hours and 4
days, or between 2 days and 4 days, or between 3 days and 4 days. The first sample
may be obtained from the patient without a short timeframe following the brain
injury. For example, the first sample may be obtained from the patient within 1 hour,
2 hours, 3 hours, 4 hours, 5 hours, 6 hours, 8 hours, 10 hours, or 12 hours of the brain
injury. In some cases, the first sample is obtained within 6 hours of the brain injury.
In some embodiments, a first sample is obtained from the patient within 6 hours of the
suspected brain injury, and at about 1, about 2, about 6, about 12, about 24, about 48,
and about 72 hours, following the first sampling. In some embodiments, additional
samples are obtained at about 96 and/or at about 108 hours following the first
sampling.

Any number of samples (e.g., one or more) may be obtained from the patient
over the time period of sample collection. Generally, the minimum number of
samples obtained is such that a trend (e.g., an increase or decrease) in the
concentration of the biomarker is observable. Non-limiting examples of the number
of samples that are obtained from the patient (e.g., during the prescribed collection
time) is at least about bout 1, about 2, at least about 3, at least about 4, at least abut 5,
at least about 6, at least about 7, at least about 8, at least about 9, at least about 10, at
least about 12, at least about 15 or more. In some cases, the number of samples
obtained from the patient is between 2 and 20, between 5 and 15, or between 5 and
10.

The sample(s) obtained from the patient may be from any suitable bodily
source. In some cases, the samples are CSF fluid samples. In some cases, the
samples are not CSF fluid samples. In some cases, the samples are blood or blood
products (e.g., whole blood, plasma, serum, etc.). In other cases, the samples may be
urine or saliva samples. In some embodiments, the samples may be analyzed directly
(e.g., without the need for extraction of the biomarker from the fluid sample) and/or
with dilution (e.g., addition of a buffer or agent to the sample). Generally, each of the
samples obtained from the patient is collected using substantially similar procedures

(e.g., to ensure minimal variation between samples based on sample collection
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methods). Those of ordinary skill in the art will be aware of suitable systems and
methods for obtaining a sample from a patient.

Each of or substantially all of the samples may be analyzed using an assay
method (e.g., as described herein) to determine a measure of the concentration of at
least one biomarker in each, a subset of or substantially all of the samples. In some
cases, the methods comprise determining a measure of the concentration of a single
biomarker in the samples. In other cases, a method comprises determining a measure
of the concentration of more than one biomarker in each, a subset of or substantially
all of the samples. For example, a measure of the concentration of 2, 3,4, 5,6, 7, 8,
9, 10, or more, biomarkers may be determined in the samples.

In some embodiments, the methods of the present invention comprise
determining a prognostic indication based at least in part on the measured
concentration of the at least one biomarker in the samples. In some cases, the
prognostic indication may be correlated with standard criteria employed to define
long-term brain dysfunction and/or injury. Those of ordinary skill in the art will be
aware of such criteria, for example, cerebral performance category ratings (“CPC
rating”), or more specifically, Glasgow-Pittsburgh cerebral performance category
ratings (or scale) (e.g., see Teasdale G, Jennett B (1974); Assessment of coma and
impaired consciousness; Lancet 2 (7872): 81-84). The CPC scale ranges from 1 to 5,
with 1 representing a slight possibility of neurological deficit and 5 representing
severe deficit and/or death. In some methods of the present invention, the prognostic
indication of the patient’s recovery from the brain injury is classified as either “good”
(e.g., correlating to a CPC score of 1 or 2) corresponding to a high likelihood of
recovery and/or returning to independent living, or “poor” (e.g., correlating to a CPC
score of 3, 4, or 5) corresponding to little possibility of a full recovery and resulting in
assisted living and/or death.

In the CPC scale, a rating of 1 is generally classified as good cerebral
performance. The patient is conscious and alert, is able to work, but may have mild
neurological or psychological deficit. A rating of 2 is generally classified as having
moderate cerebral disability. The patient is conscious and has sufficient cerebral
function for independent activities of daily life, and is generally able to work in
sheltered environment. A rating of 3 corresponds to severe cerebral disability. While
the patient is conscious, they generally depend on others for daily support because of

impaired brain function. The patient may have abilities ranging from ambulatory
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state to severe dementia or paralysis. A rating of 4 corresponds to a coma or
vegetative state. The patient is generally unaware, even if they appear awake (e.g.,
the patient is in a vegetative state) without interaction with environment and is
cerebral unresponsive. A rating of 5 refers to brain death, associated with apnea,

areflexia, and/or EEG silence. The CPC scale is summarized in Table 1.

Table 1: CPC Scale Summary

CPC Score Description

Conscious and alert with normal function or only slight disability

Conscious and alert with moderate disability

Conscious with severe disability

Comatose or persistent vegetative state

[ RS e

Brain dead or death from other causes

Other non-limiting examples of suitable criteria include the “scale g” criteria
(e.g., see Dekaban AS, Robinson CE.; Application of a new rating scale of brain
dysfunction to monitoring rehabilitation in 65 patients with severe head injury, Bull
Clin Neurosci., 1984; 49, 82-92), the “Rancho Los Amigos Scale,” and the
“Disabilities Rating Scale.”

In addition to the biomarkers specifically mentioned herein, those of ordinary
skill will be aware of other suitable biomarkers to use in connection with the methods
described herein. As described herein, the biomarker generally undergoes a change in
concentration as a result of a hypoxic event. For example, the concentration of the
biomarker may increase or decrease as a result of the brain injury. Non-limiting
examples of biomarkers include neuron specific neuronal enolase (NSE), B-site aPP-
cleaving enzyme 1 (BACel), S100B, myelin basic protein (MBP), growth associated
protein 43, glutamine synthetase, glial fibrillary acid protein (GFAP), glycine
transporter (e.g., GLYT1, GLYT2), neuron specific glycoprotein (e.g., GP50),
calpain, neurofibrillary protein, heat shock protein 72, beta-amyloid precursor
proteins, calbindin D-28K, proteolipid protein, myeline associated glycoprotein,
neurofilament H, creatine kinase protein (e.g., CK-BB), tau proteins (including
phosphorylated taus such as p-tau-81 or p-tau-231), and endothelium membrane
proteins (e.g., thrombomodulin).

In some cases, the biomarker is a tau protein. Various forms and/or

combinations of tau proteins may be contemplated for use as a target biomarker with
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the methods described herein, include isoforms and short isoforms, for example,
ranging from tau 23 (352a.a, “ON3R”, wherein R indicates the number of repeats and
N indicates the number or amino terminal inserts, as will be understood by those of
ordinary skill in the art) to tau 40 (441a.a,”2N4R”). There are six known naturally-
occurring tau proteins, the sequences of which are well known in the art. The six tau
proteins include tau 23 (352, ON3R), tau 24 (383, ON4R), tau 37 (381, IN3R), tau 34
(412, 1N4R), tau 39 (410, 2N3R), tau 40 (441, 2N4R), and/or combinations thereof
(e.g., see FIG. 4). In some cases, at least some of the tau proteins may be
phosphorylated.

Those of ordinary skill in the art will understand that determination of a
biomarker in a sample may comprise determining the concentration a single isoform
of a biomarker, or alternatively, may comprise determining the concentration of a
plurality of isoforms of the biomarker. For example, with respect to tau proteins, in
some cases, the concentration of tau protein employed in the algorithms and methods
described herein may be the concentration of a single isoform of tau protein in the
sample, or alternatively, the concentration of tau protein employed in the algorithms
and methods described herein may be the concentration of a plurality of forms of tau
proteins in the sample.

The plurality of samples obtained from the patient may be analyzed (e.g.,
using an assay method as described herein) to determine a measure of the
concentration of the at least one biomarker in each of the samples (or a single
sample). A prognostic indication and/or a method of treatment may be determined
based at least in part on the measure of the concentration of the biomarker in each of
the plurality of samples. The data may be analyzed using a variety of techniques, as
described herein, and a prognostic indication for recovery from a brain injury (e.g., a
“good’ outcome or a “poor” outcome), or a specific method of treatment may be
determined based on the results.

In some embodiments, the measure of the concentration of the at least one
biomarker for each of the plurality of samples obtained from the patient may be
plotted on a graph of concentration versus time (e.g., in hours), and one or more
parameters can be obtained from the graph and used to determine the method of
treatment and/or the prognostic indication. Non-limiting examples of parameters that
may be determined and/or employed include baseline biomarker concentration,

increase in biomarker concentration, duration of rise of biomarker concentration,
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maximum slope of increasing biomarker concentration, rate of change of biomarker
concentration, area under the curve and/or magnitude of the fold increase of
biomarker concentration. Each of the parameters and their determination will now be
described in detail, followed by a description of possible data analysis and methods
useful or potentially useful to determine suitable correlations between the measure of
the concentration determined in the samples and a treatment/prognostic indication.
The measure of the concentration of the biomarker may be determined/displayed in
any suitable unit. In some cases, the measure of the concentration is
determined/displayed in pg/mL.

The term “baseline biomarker concentration” refers to the concentration of the
biomarker generally present in a fluid sample from a normal patient (e.g., prior to or
unexposed to a hypoxic event). The baseline biomarker concentration can be
determined using a variety of methods which will be commonly known and
understood by those of ordinary skill in the art. In some cases, the baseline biomarker
concentration can be determined by averaging the value of a biomarker present in a
population of control patients (e.g., patients who have not experienced a hypoxic
event). This may be useful in embodiments where the baseline concentration of the
biomarker is substantially the same for a given population of individuals (e.g., based
on age, gender, medical condition, etc.). However, many of the methods described
herein require accurate determination of extremely low concentrations of the at least
one biomarker in samples obtained from a patient, and accordingly, a general baseline
concentration of a biomarker (e.g., based on a sampling of a population) may not
provide enough accuracy and/or precision to give useful results. Accordingly, a
measure of the baseline biomarker concentration, in some embodiments, may be
determined for each individual patient. In some embodiments, the baseline biomarker
concentration may be set to zero, e.g., in embodiments where the concentration of the
biomarker is zero or essentially zero in normal patients.

In some cases, the baseline biomarker concentration for each individual is
equal to the measure of the concentration of the biomarker in the first sample obtained
from the patient following the hypoxic event. In other cases, if available, a baseline
biomarker concentration is the measure of the concentration of the biomarker present
in a sample obtained from the patient prior to the hypoxic event. In yet other cases,
the baseline biomarker concentration is the average concentration of the biomarker

determined in a plurality of samples taken from the patient immediately or
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substantially immediately following the hypoxic event (e.g., prior to the concentration
of the biomarker increasing due to the hypoxic event). That is, the concentration of
the biomarker in the plurality of samples obtained from the patient in a selected time
period following the hypoxic event may be averaged to determine the baseline
biomarker concentration for that patient. As will be understood by those of ordinary
skill in the art, in such cases, any sample which has a concentration level that
significantly differs from the other concentration levels during that period of time
(e.g., a data point/outlier having a concentration which deviates significantly from the
other concentrations measured during the time frame) may be excluded from the
averaging calculation. In some cases, if a sample has a concentration which differs by
greater than about 50% from the calculated average, that sample may be excluded
from the averaging calculation. In some cases, if a sample has a concentration which
differs by more than about 0.5 pg/mL, about 1 pg/mL, about 2 pg/mL, about 5 pg/mL,
or about 10 pg/mL from the calculated average, that sample may be excluded from the
averaging calculation. An anomalous data point may be observed and/or caused by
administration of drugs to the patient. The baseline biomarker concentration may be
determined by averaging the concentration of the biomarker in the samples obtained
from the patient between the first sample (e.g., obtained within 6 hours of the hypoxic
event) and 24 hours following the first collection of a sample, or between the first
sample and 18 hours following the first collection of a sample, or between the first
sample, and 12 hours following the first collection of a sample, or between the first
sample, and 6 hours following the first collection of a sample (e.g., not including any
outliers).

The term “area under the curve,” (or AUC) is a common parameter used to
analyze data, and such calculations will be well known and understood by those of
ordinary skill in the art. In context with the methods of this disclosure, the AUC
refers to the area under the biomarker concentration versus time curve. Generally the
calculation takes into account the baseline biomarker concentration. Those of
ordinary skill it the art will be aware of suitable algorithms and/or computer programs
capable of determining the area under the curve for a selected set of data. In some
cases, the area under the curve may be determined for more than one portion of the
data. For example, a first area under the curve value may be determined for a first
range of data, and a second area under the curve value may be determined for a

second range of data. The first and the second ranges of data may or may not be
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overlapping (e.g., may comprise some overlapping data points or may comprise
different data points). It should be understood, that determining the area under the
curve can be accomplished using a variety of techniques which will be known to those
of ordinary skill in the art, including but not limited to, plotting the concentration
versus time on a graph and determining the area under the line/curve (e.g., optionally
with use of a computer program) and/or determining a functional relationship between
the concentration and time and integrating the data without requiring physically
plotting or drawing of a graph. As used herein, the phrase “determining the area
under the curve of a graph of a biomarker concentration versus time” covers all of the
above techniques and others applicable for determining the area or equivalent, and is
not limited to physically or electronically plotting the concentration versus time on a
graph and determining the area under the line/curve.

The term “change in biomarker concentration’ refers to the change (e.g.,
increase or decrease) in concentration of the biomarker over the time period in which
the samples are collected. An increase in biomarker concentration may be calculated
by subtracting the baseline biomarker concentration (e.g., as described herein) from
the maximum biomarker concentration. The “maximum biomarker concentration” is
the maximum measured concentration of the biomarker measured in a single sample
collected over the duration of the sample collection. For example, if the duration of
the sample collection is 72 hours, the maximum concentration is equal to the
maximum measured concentration in a single sample which was obtained from the
patient in the 72 hour period. A decrease in biomarker concentration may be
calculated by subtracting an elevated biomarker concentration (e.g., as described
herein) from the minimum
biomarker concentration.

The term “magnitude of the fold increase of biomarker concentration™ refers
to the magnitude of the fold-increase in concentration over the duration of sample
collection, and may be calculated by dividing the maximum biomarker concentration
(e.g., as described herein) by the baseline biomarker concentration (e.g., as described
herein).

The term “duration of rise of biomarker concentration” refers to the time over
which the concentration of the biomarker is increasing during the time period over
which the samples are collected. In some cases, the duration of rise of biomarker

concentration can be determined by subtracting the time at which the last sample was
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collected at approximately the baseline biomarker concentration (e.g., starting time of
the rise) from the time at which the maximum biomarker concentration was observed
(e.g., ending time of the rise). That is, the duration of the rise may be equal to the
ending time of the rise minus the starting time of the rise. The duration of rise is
generally provided in hours.

The term “maximum slope of increasing biomarker concentration” refers to
the slope at which the maximum increase in concentration occurred over the time
period in which the samples were collected. Those of ordinary skill will be aware of
methods to calculate this value using common graphical analysis methods. For
example, a plot may be prepared showing concentration versus time, and the
maximum slope may be calculated based on this plot. In some cases, the maximum
slope is equal to the slope between two data points, whereas in other cases, the
maximum slope may be determined based on the average slope between a plurality of
data points.

The above parameters, alone or in combination, may be correlated to a
prognostic indication and/or a method of treatment for a patient following a brain
injury (e.g., caused by a hypoxic event). Following determination of a correlation
between biomarker concentrations and a prognostic indication and/or a method of
treatment (e.g., using a plurality of samples obtained from a plurality of test patients
with known outcomes), the correlation can be used in connection with methods to
determine prognosis (e.g., prognostic indications) and/or methods of treatment for
patients with unknown outcomes. That is, an algorithm can be developed relating
changes in a biomarker concentration and specific methods of treatment and/or
prognostic indications using samples from test patients having been subject to known
methods of treatment and/or having a known prognosis. Once the algorithm has been
developed, it can be used to determine methods of treatment and/or prognostic
indications for patients with unknown outcomes.

To determine a correlation between a biomarker and a prognostic indication
and/or a method of treatment (e.g., to develop an algorithm relating the measured
biomarker concentration to preferred methods of treatment and/or prognostic
indications), a plurality of samples from a plurality of test patients may be obtained.
A ““test patient” is a patient who has a known outcome (e.g., a good or a poor CPC
score) and/or has received a certain treatment. The plurality of the samples obtained

from each of the test patients may be analyzed to determine the measure of the
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concentration of at least one biomarker in the each of the samples. Some or all of the
parameters described herein may be determined for each patient, and the data may be
analyzed to determine correlations between the parameters and the patient outcomes
and/or treatments, which can in turn be used to develop an algorithm. The algorithm
may then be applied to the concentration of the at least one biomarker in samples
obtained from a patient having an unknown outcome to determine a method of
treatment and/or a prognostic indication for that patient. A specific example of such
an analysis is described below, and further details are provided in Example 1.

Similar analysis and methods may be used to correlate suitable methods of
treatment based upon the measured concentration(s) of a biomarker in a plurality of
samples obtained from a patient. In some cases, the method of treatment may
comprise administering at least one therapeutic agent to the patient. For example, the
therapeutic agent may be a neuroprotective drug. Other non-limiting methods of
treatment include administration of anti-oxidants, hypothermia, blood thinning, and
administration of steroids (e.g., to help reduce brain swelling) (e.g., see T. S.
Richmond, Cerebral Resuscitation After Global Brain Ischemia: Linking Research to
Practice, American Association of Critical-Care Nurses Journal, May 1997, Volume
8, Number 2).

A therapeutic agent is generally administered in an amount effective to
provide a medically desirable result. The effective amount will vary with the
particular condition being treated, the age and physical condition of the subject being
treated, the severity of the condition, the duration of the treatment, the nature of the
concurrent therapy (if any), the specific route of administration and the like factors
within the knowledge and expertise of the health care practitioner. In some cases, a
therapeutic agent may reduce brain injuries resulting from the hypoxic event. In some
cases, the method of treatment may involve a change in treatment, such as an increase
or decrease in the dose of a therapeutic agent, a switch from one therapeutic agent to
another therapeutic agent, an addition of another therapeutic agent to the existing
therapeutic agent, or a combination thereof. A switch from one therapeutic agent to
another may involve a switch to a therapeutic agent with a high risk profile but where
the likelihood of expected benefit is increased.

In one embodiment, a method of the present invention for determining a
treatment protocol for and/or a prognostic indication of a patient’s recovery from a

brain injury (e.g., resulting from a hypoxic event) comprises performing an assay on a
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plurality of samples to determine a measure of the concentration of tau protein in each
sample and determining a prognostic indication of the patient’s recovery from the
brain injury and/or a method of treatment based at least in part on the measure of the
concentration of tau protein present in the samples. The sample, in some
embodiments, is a blood sample from the patient and/or plasma and/or serum derived
from the blood sample. In some cases, the concentration of the tau protein in the
samples is less than about or about 1000 pg/mL, less than about or about 900 pg/mL,
less than about or about 800 pg/mL, less than about or about 700 pg/mL, less than
about or about 600 pg/mL, less than about or about 500 pg/mL, less than about or
about 400 pg/mL, less than about or about 300 pg/mL, less than about or about 200
pg/mL, less than about or about 100 pg/mL., less than about or about 50 pg/mL, less
than about or about 30 pg/mL, less than about or about 20 pg/mL, less than about or
about 10 pg/mL, less than about or about 5 pg/mL, less than about or about 1 pg/mL,
or less. In some cases, the assay has a limit of quantification of less than about or
about 100 pg/mL, less than about or about 50 pg/mL, less than about or about 40
pg/mL, less than about or about 30 pg/mL, less than about or about 20 pg/mL, less
than about or about 10 pg/mL, less than about or about 5 pg/mL, less than about or
about 4 pg/mL, less than about or about 3 pg/mL, less than about or about 2 pg/mL,
less than about or about 1 pg/mL, less than about or about 0.8 pg/mL, less than about
or about 0.7 pg/mL, less than about or about 0.6 pg/mL, less than about or about 0.5
pg/mL, less than about or about 0.4 pg/mL., less than about or about 0.3 pg/mL, less
than about or about 0.2 pg/mL, less than about or about 0.1 pg/mL, less than about or
about 0.05 pg/mL, less than about or about 0.04 pg/mL, less than about or about 0.02
pg/mL, less than about or about 0.01 pg/mL, or less. In some cases, the assay has a
limit of detection of less than about or about 100 pg/mL, less than about or about 50
pg/mL, less than about or about 40 pg/mL, less than about or about 30 pg/mL, less
than about or about 20 pg/mL, less than about or about 10 pg/mL, less than about or
about 5 pg/mL, less than about or about 4 pg/mL, less than about or about 3 pg/mL,
less than about or about 2 pg/mL, less than about or about 1 pg/mlL., less than about or
about 0.8 pg/mL, less than about or about 0.7 pg/mL, less than about or about 0.6
pg/mL, less than about or about 0.5 pg/mL, less than about or about 0.4 pg/mL, less
than about or about 0.3 pg/mL, less than about or about 0.2 pg/mL, less than about or
about 0.1 pg/mL, less than about or about 0.05 pg/mL, less than about or about 0.04
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pg/mL, less than about or about 0.02 pg/mL, less than about or about 0.01 pg/mL, or
less.

In one embodiment, a correlation was determined between certain parameters
(e.g., area under the curve of a plot of tau protein concentration versus time) and a
good (e.g., CPC rating 1 or 2) or a poor (e.g., CPC rating of 3, 4, or 5) prognostic
indication. To determine the correlation, an assay was carried out on each of the
samples obtained from a plurality of test patients having undergone a brain injury
(e.g., resulting from a hypoxic event) (e.g., patients having a known outcome and/or
having undergone a certain method of treatment following a brain injury). The first
sample was taken within 6 hours of the brain injury (e.g., resulting from a hypoxic
event), and additional samples were generally obtained at about 1, 2, 6, 12, 24, 48,
and 72 hours following the first sample (and optionally, at 96 and/or 108 hours).
Each of the test patients had a known prognostic outcome according to the CPC scale.
For each test patient, a plot of the measured concentration of tau protein in pg/mL
time in hours was prepared. The data was analyzed and the area under the curve of
the tau protein concentration (in pg/mL) versus time (in hours) was determined for a
variety of time ranges, and was determined to correlate with a “good” or “poor”
prognosis for the patients. In some embodiments, the plot of the concentration of the
tau protein versus time showed two peaks, one occurring mostly in the first 24 hours
following the hypoxic event, and one occurring at some point following the first 24
hours following the hypoxic event. Thus, the area under the curve was determined for
each patient for three ranges of time: 1) for the entire duration of the data collection,
2) for the first 24 hours, and 3) for the second peak in tau protein concentration (if
present). Generally, the baseline used to determine the area under the curve for 1) and
2) was set to zero, whereas the baseline used to determine the area under the curve for
3) was set as the concentration of tau protein determined at the beginning of the rise
of the second peak. For the total area under the curve, a value of greater than about
800 correlated with a poor prognosis (e.g., a CPC score of 3, 4, or 5) and a value of
less than about 800 correlated with a good prognosis (e.g., a CPC score of 1 or 2).
For the area under the curve of the second peak, a value of greater than about 500
correlated with a poor prognosis (e.g., a CPC score of 3, 4, or 5) and a value of less
than about 500 correlated with a good prognosis (e.g., a CPC score of 1 or 2).
Accordingly, a correlation/algorithm was established between the varying parameters

relating to concentration and a prognostic indication.
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The developed correlation/algorithm can be applied to patients with unknown
outcomes. That is, samples may be obtained from a patient and the concentration of
tau protein in each of the samples can be determined. The data may be analyzed to
determine the total area under the curve and/or the area under the curve of the second
tau protein peak. If the sum of the total area under the curve and/or the area under the
curve of the second peak is greater than 800 or 500, respectively, the prognostic
indication for that patient is “poor,” and if the sum is less than 800 or 500,
respectively, the prognostic indication is “good.” Using similar techniques, a variety
of correlations may be determined for this tau protein (e.g., increase in tau protein
concentration, duration of the increase of tau protein concentration, and/or the

magnitude of the fold increase of tau protein) and/or other biomarkers.

Exemplary Assay Methods and Systems

Those of ordinary skill in the art will be aware of a variety of assay methods
and systems that may be used in connection with the methods of the present
invention. Generally, the methods employed have low limits of detection and/or
limits of quantification as compared to bulk analysis techniques (e.g., ELISA
methods). The use of assay methods that have low limits of detection and/or limits of
quantification allows for correlations to be made between the various parameters
discussed above and a method of treatment and/or diagnostic indication that may
otherwise not be determinable and/or apparent. For example, in the method described
above which correlates the total area under the curve and/or the area under the curve
of a second peak of tau protein concentration to a prognostic indication of brain
injury, the limits of detection, and/or limits of quantification needs to be substantially
lower than the LOD and/or LOQ provided by common ELISA techniques.

The terms “limit of detection™ (or LOD) and “limit of quantification™ (or
LOQ) are given their ordinary meaning in the art. The LOD refers to the lowest
analyte concentration likely to be reliably distinguished from background noise and at
which detection is feasible. The LOD as used herein is defined as three standard
deviations (SD) above background noise. The LOQ refers to the lowest concentration
at which the analyte can not only be reliably detected but at which some predefined
goals for bias and imprecision are met. Generally, as is used herein, the LOQ refers
to the lowest concentration above the LOD wherein the coefficient of variation (CV)

of the measured concentrations less than about 20%.
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In some cases, an assay method employed has a limit of detection and/or a
limit of quantification of less than about or about 500 pg/mL, less than about or about
250 pg/mL, less than about or about 100 pg/mL, less than about or about 50 pg/mL,
less than about or about 40 pg/mL, less than about or about 30 pg/mL, less than about
or about 20 pg/mL, less than about or about 10 pg/mL, less than about or about 5
pg/mL, less than about or about 4 pg/mL, less than about or about 3 pg/mL, less than
about or about 2 pg/mL, less than about or about 1 pg/mL, less than about or about 0.8
pg/mL, less than about or about 0.7 pg/mL, less than about or about 0.6 pg/mL, less
than about or about 0.5 pg/mL, less than about or about 0.4 pg/mlL., less than about or
about 0.3 pg/mL, less than about or about 0.2 pg/mL, less than about or about 0.1
pg/mL, less than about or about 0.05 pg/mL., less than about or about 0.04 pg/mL, less
than about or about 0.02 pg/mL, less than about or about 0.01 pg/mL, or less. In some
cases, an assay method employed has a limit of quantification and/or a limit of
detection between about 100 pg/mL and about 0.01 pg/mL, between about 50 pg/mL
and about 0.02 pg/mL, between about 25 pg/mL and about 0.02 pg/mL, between
about 10 pg/mL and about 0.02 pg/mL. As will be understood by those of ordinary
skill the art, the LOQ and/or LOD may differ for each assay method and/or each
biomarker determined with the same assay. In some embodiments, the LOD of an
assay employed for detecting tau protein is about equal to or less than 0.02 pg/mL. In
some embodiments, the LOQ for an assay employed for detecting tau protein is equal
to or less than 0.04 pg/mL

In some embodiments, the concentration of biomarker molecules in the fluid
sample that may be substantially accurately determined is less than about or about
5000 fM, less than about or about 3000 fM, less than about or about 2000 fM, less
than about or about 1000 fM, less than about or about 500 fM, less than about or
about 300 fM, less than about or about 200 fM, less than about or about 100 fM, less
than about or about 50 fM, less than about or about 25 fM, less than about or about 10
fM, less than about or about 5 fM, less than about or about 2 fM, less than about or
about 1 fM, less than about or about 0.5 fM, less than about or about 0.1 fM, or less.
In some embodiments, the concentration of biomarker molecules in the fluid sample
that may be substantially accurately determined is between about 5000 fM and about
0.1 fM, between about 3000 fM and about 0.1 fM, between about 1000 fM and about
0.1 fM, between about 1000 fM and about 1 fM, between about 100 fM and about 1
fM, between about 100 fM and about 0.1 fM, or the like. The concentration of
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analyte molecules or particles in a fluid sample may be considered to be substantially
accurately determined if the measured concentration of the biomarker molecules in
the fluid sample is within about 10% of the actual (e.g., true) concentration of the
biomarker molecules in the fluid sample. In certain embodiments, the measured
concentration of the biomarker molecules in the fluid sample may be within about
5%, within about 4%, within about 3%, within about 2%, within about 1%, within
about 0.5%, within about 0.4%, within about 0.3%, within about 0.2% or within about
0.1%, of the actual concentration of the biomarker molecules in the fluid sample. In
some cases, the measure of the concentration determined differs from the true (e.g.,
actual) concentration by no greater than about 20%, no greater than about 15%, no
greater than 10%, no greater than 5%, no greater than 4%, no greater than 3%, no
greater than 2%, no greater than 1%, or no greater than 0.5%. The accuracy of the
assay method may be determined, in some embodiments, by determining the
concentration of biomarker molecules in a fluid sample of a known concentration
using the selected assay method.

In some embodiments, an assay method employs a step of spatially
segregating biomarker molecules into a plurality of locations to facilitate
detection/quantification, such that each location comprises/contains either zero or one
or more biomarker molecules. Additionally, in some embodiments, the locations may
be configured in a manner such that each location can be individually addressed. In
some embodiments, a measure of the concentration of biomarker molecules in a fluid
sample may be determined by detecting biomarker molecules immobilized with
respect to a binding surface having affinity for at least one type of biomarker
molecule. In certain embodiments the binding surface may form (e.g., a surface of a
well/reaction vessel on a substrate) or be contained within (e.g., a surface of a capture
object, such as a bead, contained within a well) one of a plurality of locations (e.g., a
plurality of wells/reaction vessels) on a substrate (e.g., plate, dish, chip, optical fiber
end, etc.). At least a portion of the locations may be addressed and a measure
indicative of the number/percentage/fraction of the locations containing at least one
biomarker molecule may be made. In some cases, based upon the
number/percentage/fraction, a measure of the concentration of biomarker molecules in
the fluid sample may be determined. The measure of the concentration of biomarker
molecules in the fluid sample may be determined by a digital analysis method/system

optionally employing Poisson distribution adjustment and/or based at least in part on a
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measured intensity of a signal, as will be known to those of ordinary skill in the art.
In some cases, the assay methods and/or systems may be automated.

Certain methods and systems which employ spatially segregating analyte
molecules (e.g., biomarkers) are known in the art, and are described in U.S. Patent
Application Publication No. US-2007-0259448 (Serial No. 11/707,385), filed
February 16, 2007, entitled “METHODS AND ARRAYS FOR TARGET ANALYTE
DETECTION AND DETERMINATION OF TARGET ANALYTE
CONCENTRATION IN SOLUTION,” by Walt et al.; U.S. Patent Application
Publication No. US-2007-0259385 (Serial No. 11/707,383), filed February 16, 2007,
entitled “METHODS AND ARRAYS FOR DETECTING CELLS AND CELLULAR
COMPONENTS IN SMALL DEFINED VOLUMES,” by Walt et al.; U.S. Patent
Application Publication No. US-2007-0259381 (Serial No. 11/707,384), filed
February 16, 2007, entitled “METHODS AND ARRAYS FOR TARGET ANALYTE
DETECTION AND DETERMINATION OF REACTION COMPONENTS THAT
AFFECT A REACTION,” by Walt et al.; International Patent Publication No. WO
2009/029073 (International Patent Application No. PCT/US2007/019184), filed
August 30, 2007, entitled “METHODS OF DETERMINING THE
CONCENTRATION OF AN ANALYTE IN SOLUTION,” by Walt et al.; U.S.
Patent Application Publication No. US-2010-0075862 (Serial No. 12/236484), filed
September 23, 2008, entitled “HIGH SENSITIVITY DETERMINATION OF THE
CONCENTRATION OF ANALYTE MOLECULES OR PARTICLES IN A FLUID
SAMPLE,” by Duffy et al.; U.S. Patent Application Publication No. US-2010-
00754072 (Serial No. 12/236,486), filed September 23, 2008, entitled “ULTRA-
SENSITIVE DETECTION OF MOLECULES ON SINGLE MOLECULE
ARRAYS.,” by Duffy et al.; U.S. Patent Application Publication No. US-2010-
0075439 (Serial No. 12/236488), filed September 23, 2008, entitled “ULTRA-
SENSITIVE DETECTION OF MOLECULES BY CAPTURE-AND-RELEASE
USING REDUCING AGENTS FOLLOWED BY QUANTIFICATION,” by Duffy et
al.; International Patent Publication No. W02010/039179 (International Patent
Application No. PCT/US2009/005248), filed September 22, 2009, entitled “ULTRA-
SENSITIVE DETECTION OF MOLECULES OR ENZYMES,” by Duffy et al.; U.S.
Patent Application Publication No. US-2010-0075355 (Serial No. 12/236490), filed
September 23, 2008, entitled “ULTRA-SENSITIVE DETECTION OF ENZYMES
BY CAPTURE-AND-RELEASE FOLLOWED BY QUANTIFICATION,” by Duffy

Fujirebio Diagnostics, Inc. v. Quanterix Corp.
EX-1044
36



24 -

et al.; U.S. Patent Application Serial No. 12/731,130, filed March 24, 2010, published
as US-2011-0212848 on September 1, 2011, entitled “ULTRA-SENSITIVE
DETECTION OF MOLECULES OR PARTICLES USING BEADS OR OTHER
CAPTURE OBJECTS,” by Duffy et al.; International Patent Application No.
PCT/US2011/026645, filed March 1, 2011, published as WO 2011/109364 on
September 9, 2011, entitled “ULTRA-SENSITIVE DETECTION OF MOLECULES
OR PARTICLES USING BEADS OR OTHER CAPTURE OBJECTS,” by Duffy et
al.; International Patent Application No. PCT/US2011/026657, filed March 1, 2011,
published as WO 2011/109372 on September 9, 2011, entitled “ULTRA-SENSITIVE
DETECTION OF MOLECULES USING DUAL DETECTION METHODS,” by
Duffy et al.; U.S. Patent Application Serial No. 12/731135, filed March 24, 2010,
published as US-2011-0212462 on September 1, 2011, entitled “ULTRA-SENSITIVE
DETECTION OF MOLECULES USING DUAL DETECTION METHODS,” by
Duffy et al.; International Patent Application No. PCT/US2011/026665, filed March
1, 2011, published as WO 2011/109379 on September 9, 2011, entitled “METHODS
AND SYSTEMS FOR EXTENDING DYNAMIC RANGE IN ASSAYS FOR THE
DETECTION OF MOLECULES OR PARTICLES,” by Rissin et al.; U.S. Patent
Application Serial No. 12/731136, filed March 24, 2010, published as US-2011-
0212537 on September 1, 2011, entitled “METHODS AND SYSTEMS FOR
EXTENDING DYNAMIC RANGE IN ASSAYS FOR THE DETECTION OF
MOLECULES OR PARTICLES,” by Duffy et al.; U.S. Patent Application Serial No.
13/035,472, filed February 25, 2011, entitled “SYSTEMS, DEVICES, AND
METHODS FOR ULTRA-SENSITIVE DETECTION OF MOLECULES OR
PARTICLES,” by Fournier et al.; U.S. Patent Application Serial No. 13/037,987,
filed March 1, 2011, published as US-2011-0245097 on October 6, 2011, entitled
“METHODS AND SYSTEMS FOR EXTENDING DYNAMIC RANGE IN
ASSAYS FOR THE DETECTION OF MOLECULES OR PARTICLES,” by Rissin
et al.; each herein incorporated by reference.

Additional details of exemplary, non-limiting assay methods which comprise
one or more steps of spatially segregating biomarker molecules will now be
described. In certain embodiments, a method for detection and/or quantifying
biomarker molecules in a sample comprises immobilizing a plurality of biomarker
molecules with respect to a plurality of capture objects (e.g., beads) that each include

a binding surface having affinity for at least one type of biomarker. For example, the
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capture objects may comprise a plurality of beads comprising a plurality of capture
components (e.g., an antibody having specific affinity for a biomarker of interest,
etc.). At least some of the capture objects (e.g., at least some associated with at least
one biomarker molecule) may be spatially separated/segregated into a plurality of
locations, and at least some of the locations may be addressed/interrogated (e.g., using
an imaging system). A measure of the concentration of biomarker molecules in the
fluid sample may be determined based on the information received when addressing
the locations (e.g., using the information received from the imaging system and/or
processed using a computer implemented control system). In some cases, a measure
of the concentration may be based at least in part on the number of locations
determined to contain a capture object that is or was associated with at least one
biomarker molecule. In other cases and/or under differing conditions, a measure of
the concentration may be based at least in part on an intensity level of at least one
signal indicative of the presence of a plurality of biomarker molecules and/or capture
objects associated with a biomarker molecule at one or more of the addressed
locations.

In some embodiments, the number/percentage/fraction of locations containing
a capture object but not containing a biomarker molecule may also be determined
and/or the number/percentage/fraction of locations not containing any capture object
may also be determined. In such embodiments, a measure of the concentration of
biomarker molecules in the fluid sample may be based at least in part on the ratio of
the number of locations determined to contain a capture object associated with a
biomarker molecule to the total number of locations determined to contain a capture
object not associated with a biomarker molecule, and/or a measure of the
concentration of biomarker molecule in the fluid sample may be based at least in part
on the ratio of the number of locations determined to contain a capture object
associated with a biomarker molecule to the number of locations determined to not
contain any capture objects, and/or a measure of the concentration of biomarker
molecule in the fluid sample may be based at least in part on the ratio of the number
of locations determined to contain a capture object associated with a biomarker
molecule to the number of locations determined to contain a capture object. In yet
other embodiments, a measure of the concentration of biomarker molecules in a fluid

sample may be based at least in part on the ratio of the number of locations
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determined to contain a capture object and a biomarker molecule to the total number
of locations addressed and/or analyzed.

In certain embodiments, at least some of the plurality of capture objects (e.g.,
at least some associated with at least one biomarker molecule) are spatially separated
into a plurality of locations, for example, a plurality of reaction vessels in an array
format. The plurality of reaction vessels may be formed in, on and/or of any suitable
material, and in some cases, the reaction vessels can be sealed or may be formed upon
the mating of a substrate with a sealing component, as discussed in more detail below.
In certain embodiments, especially where quantization of the capture objects
associated with at least one biomarker molecule is desired, the partitioning of the
capture objects can be performed such that at least some (e.g., a statistically
significant fraction; e.g., as described in International Patent Application No.
PCT/US2011/026645, filed March 1, 2011, published as WO 2011/109364 on
September 9, 2011, entitled “ULTRA-SENSITIVE DETECTION OF MOLECULES
OR PARTICLES USING BEADS OR OTHER CAPTURE OBJECTS.” by Duffy et
al) of the reaction vessels comprise at least one or, in certain cases, only one capture
object associated with at least one biomarker molecule and at least some (e.g., a
statistically significant fraction) of the reaction vessels comprise an capture object not
associated with any biomarker molecules. The capture objects associated with at least
one biomarker molecule may be quantified in certain embodiments, thereby allowing
for the detection and/or quantification of biomarker molecules in the fluid sample by
techniques described in more detail herein.

An exemplary assay method may proceed as follows. A sample fluid
containing or suspected of containing biomarker molecules is provided. An assay
consumable comprising a plurality of assay sites is exposed to the sample fluid. In
some cases, the biomarker molecules are provided in a manner (e.g., at a
concentration) such that a statistically significant fraction of the assay sites contain a
single biomarker molecule and a statistically significant fraction of the assay sites do
not contain any biomarker molecules. The assay sites may optionally be exposed to a
variety of reagents (e.g., using a reagent loader) and or rinsed. The assay sites may
then optionally be sealed and imaged (see, for example, U.S. Patent Application Serial
No. 13/035,472, filed February 25, 2011, entitled “SYSTEMS, DEVICES, AND
METHODS FOR ULTRA-SENSITIVE DETECTION OF MOLECULES OR
PARTICLES,” by Fournier et al.). The images are then analyzed (e.g., using a
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computer implemented control system) such that a measure of the concentration of the
biomarker molecules in the fluid sample may be obtained, based at least in part, by
determination of the number/fraction/percentage of assay sites which contain a
biomarker molecule and/or the number/fraction/percentage of sites which do not
contain any biomarkers molecules. In some cases, the biomarker molecules are
provided in a manner (e.g., at a concentration) such that at least some assay sites
comprise more than one biomarker molecule. In such embodiments, a measure of the
concentration of biomarker molecules in the fluid sample may be obtained at least in
part on an intensity level of at least one signal indicative of the presence of a plurality
of biomarkers molecules at one or more of the assay sites

In some cases, the methods optionally comprise exposing the fluid sample to a
plurality of capture objects, for example, beads. At least some of the biomarker
molecules are immobilized with respect to a bead. In some cases, the biomarker
molecules are provided in a manner (e.g., at a concentration) such that a statistically
significant fraction of the beads associate with a single biomarker molecule and a
statistically significant fraction of the beads do not associate with any biomarker
molecules. At least some of the plurality of beads (e.g., those associated with a single
biomarker molecule or not associated with any biomarker molecules) may then be
spatially separated/segregated into a plurality of assay sites (e.g., of an assay
consumable). The assay sites may optionally be exposed to a variety of reagents
and/or rinsed. At least some of the assay sites may then be addressed to determine the
number of assay sites containing a biomarker molecule. In some cases, the number of
assay sites containing a bead not associated with a biomarker molecule, the number of
assay sites not containing a bead and/or the total number of assay sites addressed may
also be determined. Such determination(s) may then be used to determine a measure
of the concentration of biomarker molecules in the fluid sample. In some cases, more
than one biomarker molecule may associate with a bead and/or more than one bead
may be present in an assay site. In some cases, the plurality biomarker molecules
may be exposed to at least one additional reaction component prior to, concurrent
with, and/or following spatially separating at least some of the biomarker molecules
into a plurality of locations.

The biomarker molecules may be directly detected or indirectly detected. In
the case of direct detection, a biomarker molecule may comprise a molecule or

moiety that may be directly interrogated and/or detected (e.g., a fluorescent entity).
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In the case of indirect detection, an additional component is used for determining the
presence of the biomarker molecule. For example, the biomarker molecules (e.g.,
optionally associated with a bead) may be exposed to at least one type of binding
ligand. A “binding ligand,” is any molecule, particle, or the like which specifically
binds to or otherwise specifically associates with a biomarker molecule to aid in the
detection of the biomarker molecule. In certain embodiments, a binding ligand may
be adapted to be directly detected (e.g., the binding ligand comprises a detectable
molecule or moiety) or may be adapted to be indirectly detected (e.g., including a
component that can convert a precursor labeling agent into a labeling agent). A
component of a binding ligand may be adapted to be directly detected in embodiments
where the component comprises a measurable property (e.g., a fluorescence emission,
a color, etc.). A component of a binding ligand may facilitate indirect detection, for
example, by converting a precursor labeling agent into a labeling agent (e.g., an agent
that is detected in an assay). A “precursor labeling agent” is any molecule, particle, or
the like, that can be converted to a labeling agent upon exposure to a suitable
converting agent (e.g., an enzymatic component). A “labeling agent” is any molecule,
particle, or the like, that facilitates detection, by acting as the detected entity, using a
chosen detection technique. In some embodiments, the binding ligand may comprise
an enzymatic component (e.g., horseradish peroxidase, beta-galactosidase, alkaline
phosphatase, etc.). A first type of binding ligand may or may not be used in
conjunction with additional binding ligands (e.g., second type, etc.).

More than one type of binding may be employed in any given assay method,
for example, a first type of binding ligand and a second type of binding ligand. In one
example, the first type of binding ligand is able to associate with a first type of
biomarker molecule and the second type of binding ligand is able to associate with the
first binding ligand. In another example, both a first type of binding ligand and a
second type of binding ligand may associate with the same or different epitopes of a
single biomarker molecule, as described herein. In some embodiments, at least one
binding ligand comprises an enzymatic component.

In some embodiments, a binding ligand and/or a biomarker may comprise an
enzymatic component. The enzymatic component may convert a precursor labeling
agent (e.g., an enzymatic substrate) into a labeling agent (e.g., a detectable product).
A measure of the concentration of biomarker molecules in the fluid sample can then

be determined based at least in part by determining the number of locations
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containing a labeling agent (e.g., by relating the number of locations containing a
labeling agent to the number of locations containing a biomarker molecule (or number
of capture objects associated with at least one biomarker molecule to total number of
capture objects)). Non-limiting examples of enzymes or enzymatic components
include horseradish peroxidase, beta-galactosidase, and alkaline phosphatase. Other
non-limiting examples of systems or methods for detection include embodiments
where nucleic acid precursors are replicated into multiple copies or converted to a
nucleic acid that can be detected readily, such as the polymerase chain reaction
(PCR), rolling circle amplification (RCA), ligation, Loop-Mediated Isothermal
Amplification (LAMP), etc. Such systems and methods will be known to those of
ordinary skill in the art, for example, as described in “DNA Amplification: Current
Technologies and Applications,” Vadim Demidov et al., 2004.

Another exemplary embodiment of indirect detection is as follows. In some
cases, the biomarker molecules may be exposed to a precursor labeling agent (e.g.,
enzymatic substrate) and the enzymatic substrate may be converted to a detectable
product (e.g., fluorescent molecule) upon exposure to a biomarker molecule.

The assay methods and systems may employ a variety of different
components, steps, and/or other aspects that will be known and understood by those
of ordinary skill in the art. For example, a method may further comprise determining
at least one background signal determination (e.g., and further comprising subtracting
the background signal from other determinations), wash steps, and the like. In some
cases, the assays or systems may include the use of at least one binding ligand, as
described herein. In some cases, the measure of the concentration of biomarker
molecules in a fluid sample is based at least in part on comparison of a measured
parameter to a calibration curve. In some instances, the calibration curve is formed at
least in part by determination at least one calibration factor, as described above.

As will be understood by those of ordinary skill in the art, a system and/or
method may be calibrated using natural and/or synthetic forms of the target
biomarker, and/or analogues thereof. In embodiments where the target analyte is a
tau protein, the system and/or method may be calibrated using one or more natural
and/or synthetic isoforms of tau protein. Naturally occurring tau proteins are
described herein. Synthetic isoforms of tau proteins include two nearest neighbor
antibody epitope synthetic peptides (<20 amino acids) to long synthetic peptides (80-

100 amino acids in length. In some cases, short isoforms of the naturally occurring
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tau proteins may be employed. For example, tau protein isoforms can have varying
lengths of amino acids selected from the tau 441 sequence. Non-limiting examples of
short forms of tau proteins include tau 50-mers (e.g., comprising residues 187-237,
190-240, or 155-205 of tau 441) and tau 64-mers (e.g., comprising residues 155-235
of tau 441, RGAAP PGQKG QTPPA PKpTPP SSKSG DRSGY SSPGS PGTSR
TPSLP TPPTR EPKKV AVVRT PPKS-NH, (SEQ ID NO.: 1)). In some cases, at
least a portion of the tau protein(s) used may be phosphorylated (e.g., RGAAP
PGQKG QTPPA PKpTPP SSKSG DRSGY SSPGS PGTSR TPSLP TPPTR EPKKV
AVVRpT PPKS-NH2 (SEQ ID NO.: 2)).

In certain embodiments, solubilized, or suspended precursor labeling agents
may be employed, wherein the precursor labeling agents are converted to labeling
agents which are insoluble in the liquid and/or which become immobilized
within/near the location (e.g., within the reaction vessel in which the labeling agent is
formed). Such precursor labeling agents and labeling agents and their use is described
in commonly owned U.S. Patent Application Publication No. US-2010-0075862
(Serial No. 12/236484), filed September 23, 2008, entitled “HIGH SENSITIVITY
DETERMINATION OF THE CONCENTRATION OF ANALYTE MOLECULES
OR PARTICLES IN A FLUID SAMPLE,” by Duffy et al., incorporated herein by
reference.

An exemplary embodiment of an assay method that may be used in certain
embodiments of the invention is illustrated in Figure 1a. A plurality of capture
objects 2, are provided (step (A)). In this particular example, the plurality of capture
objects comprises a plurality of beads. The beads are exposed to a fluid sample
containing a plurality of biomarker molecules 3 (e.g., beads 2 are incubated with
biomarker molecules 3). At least some of the biomarker molecules are immobilized
with respect to a bead. In this example, the biomarker molecules are provided in a
manner (e.g., at a concentration) such that a statistically significant fraction of the
beads associate with a single biomarker molecule and a statistically significant
fraction of the beads do not associate with any biomarker molecules. For example, as
shown in step (B), biomarker molecule 4 is immobilized with respect to bead 5,
thereby forming complex 6, whereas some beads 7 are not associated with any
biomarker molecules. It should be understood, in some embodiments, more than one
biomarker molecule may associate with at least some of the beads, as described

herein. At least some of the plurality of beads (e.g., those associated with a single
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biomarker molecule or not associated with any biomarker molecules) may then be
spatially separated/segregated into a plurality of locations. As shown in step (C), the
plurality of locations is illustrated as substrate 8 comprising a plurality of
wells/reaction vessels 9. In this example, each reaction vessel comprises either zero
or one beads. At least some of the reaction vessels may then be addressed (e.g.,
optically or via other detection means) to determine the number of locations
containing a biomarker molecule. For example, as shown in step (D), the plurality of
reaction vessels are interrogated optically using light source 15, wherein each reaction
vessel is exposed to electromagnetic radiation (represented by arrows 10) from light
source 15. The light emitted (represented by arrows 11) from each reaction vessel is
determined (and/or recorded) by detector 15 (in this example, housed in the same
system as light source 15). The number of reaction vessels containing a biomarker
molecule (e.g., reaction vessels 12) is determined based on the light detected from the
reaction vessels. In some cases, the number of reaction vessels containing a bead not
associated with a biomarker molecule (e.g., reaction vessel 13), the number of wells
not containing a bead (e.g., reaction vessel 14) and/or the total number of wells
addressed may also be determined. Such determination(s) may then be used to
determine a measure of the concentration of biomarker molecules in the fluid sample.
A non-limiting example of an embodiment where a capture object is
associated with more than one biomarker molecule is illustrated in Figure 1b. A
plurality of capture objects 20 are provided (step (A)). In this example, the plurality
of capture objects comprises a plurality of beads. The plurality of beads is exposed to
a fluid sample containing plurality of biomarker molecules 21 (e.g., beads 20 are
incubated with biomarker molecules 21). At least some of the biomarker molecules
are immobilized with respect to a bead. For example, as shown in step (B), biomarker
molecule 22 is immobilized with respect to bead 24, thereby forming complex 26.
Also illustrated is complex 30 comprising a bead immobilized with respect to three
biomarker molecules and complex 32 comprising a bead immobilized with respect to
two biomarker molecules. Additionally, in some cases, some of the beads may not
associate with any biomarker molecules (e.g., bead 28). The plurality of beads from
step (B) is exposed to a plurality of binding ligands 31. As shown in step (C), a
binding ligand associates with some of the biomarker molecules immobilized with
respect to a bead. For example, complex 40 comprises bead 34, biomarker molecule

36, and binding ligand 38. The binding ligands are provided in a manner such that a
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statistically significant fraction of the beads comprising at least one biomarker
molecule become associated with at least one binding ligand (e.g., one, two, three,
etc.) and a statistically significant fraction of the beads comprising at least one
biomarker molecule do not become associated with any binding ligands. At least a
portion of the plurality of beads from step (C) are then spatially separated into a
plurality of locations. As shown in step (D), in this example, the locations comprise a
plurality of reaction vessels 41 on a substrate 42. The plurality of reaction vessels
may be exposed to the plurality of beads from step (C) such at each reaction vessel
contains zero or one beads. The substrate may then be analyzed to determine the
number of reaction vessels containing a binding ligand (e.g., reaction vessels 43),
wherein in the number may be related to a measure of the concentration of biomarker
molecules in the fluid sample. In some cases, the number of reaction vessels
containing a bead and not containing a binding ligand (e.g., reaction vessel 44), the
number of reaction vessels not containing a bead (e.g., reaction vessel 45), and/or the
total number of reaction vessels addressed/analyzed may also be determined. Such
determination(s) may then be used to determine a measure of the concentration of
biomarker molecules in the fluid sample.

In some embodiments, a plurality of locations may be addressed and/or a
plurality of capture objects and/or species/molecules/particles of interest may be
detected substantially simultaneously. “Substantially simultaneously’” when used in
this context, refers to addressing/detection of the locations/capture
objects/species/molecules/particles of interest at approximately the same time such
that the time periods during which at least two locations/capture
objects/species/molecules/particles of interest are addressed/detected overlap, as
opposed to being sequentially addressed/detected, where they would not.
Simultaneous addressing/detection can be accomplished by using various techniques,
including optical techniques (e.g., CCD detector). Spatially segregating capture
objects/species/molecules/particles into a plurality of discrete, resolvable locations,
according to some embodiments facilitates substantially simultaneous detection by
allowing multiple locations to be addressed substantially simultaneously. For
example, for embodiments where individual species/molecules/particles are
associated with capture objects that are spatially segregated with respect to the other
capture objects into a plurality of discrete, separately resolvable locations during

detection, substantially simultaneously addressing the plurality of discrete, separately
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resolvable locations permits individual capture objects, and thus individual
species/molecules/particles (e.g., biomarker molecules) to be resolved. For example,
in certain embodiments, individual molecules/particles of a plurality of
molecules/particles are partitioned across a plurality of reaction vessels such that each
reaction vessel contains zero or only one species/molecule/particle. In some cases, at
least about 80%, at least about 85%, at least about 90%, at least about 95%, at least
about 96%, at least about 97%, at least about 98%, at least about 99%, at least about
99.5% of all species/molecules/particles are spatially separated with respect to other
species/molecules/particles during detection. A plurality of
species/molecules/particles may be detected substantially simultaneously within a
time period of less than about 1 second, less than about 500 milliseconds, less than
about 100 milliseconds, less than about 50 milliseconds, less than about 10
milliseconds, less than about 1 millisecond, less than about 500 microseconds, less
than about 100 microseconds, less than about 50 microseconds, less than about 10
microseconds, less than about 1 microsecond, less than about 0.5 microseconds, less
than about 0.1 microseconds, or less than about 0.01 microseconds, less than about
0.001 microseconds, or less. In some embodiments, the plurality of
species/molecules/particles may be detected substantially simultaneously within a
time period of between about 100 microseconds and about 0.001 microseconds,
between about 10 microseconds and about 0.01 microseconds, or less.

In some embodiments, the locations are optically interrogated. The locations
exhibiting changes in their optical signature may be identified by a conventional
optical train and optical detection system. Depending on the detected species (e.g.,
type of fluorescence entity, etc.) and the operative wavelengths, optical filters
designed for a particular wavelength may be employed for optical interrogation of the
locations. In embodiments where optical interrogation is used, the system may
comprise more than one light source and/or a plurality of filters to adjust the
wavelength and/or intensity of the light source. In some embodiments, the optical
signal from a plurality of locations is captured using a CCD camera.

In some embodiments of the present invention, the plurality of reaction vessels
may be sealed (e.g., after the introduction of the biomarker molecules, binding
ligands, and/or precursor labeling agent), for example, through the mating of the
second substrate and a sealing component. The sealing of the reaction vessels may be

such that the contents of each reaction vessel cannot escape the reaction vessel during
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the remainder of the assay. In some cases, the reaction vessels may be sealed after the
addition of the biomarker molecules and, optionally, at least one type of precursor
labeling agent to facilitate detection of the biomarker molecules. For embodiments
employing precursor labeling agents, by sealing the contents in some or each reaction
vessel, a reaction to produce the detectable labeling agents can proceed within the
sealed reaction vessels, thereby producing a detectable amount of labeling agents that
is retained in the reaction vessel for detection purposes.

The plurality of locations may be formed may be formed using a variety of
methods and/or materials. In some embodiments, the plurality of locations comprises
a plurality of reaction vessels/wells on a substrate. In some cases, the plurality of
reaction vessels is formed as an array of depressions on a first surface. In other cases,
however, the plurality of reaction vessels may be formed by mating a sealing
component comprising a plurality of depressions with a substrate that may either have
a featureless surface or include depressions aligned with those on the sealing
component. Any of the device components, for example, the substrate or sealing
component, may be fabricated from a compliant material, e.g., an elastomeric polymer
material, to aid in sealing. The surfaces may be or made to be hydrophobic or contain
hydrophobic regions to minimize leakage of aqueous samples from the microwells.
The reactions vessels, in certain embodiments, may be configured to receive and
contain only a single capture object.

In some embodiments, the reaction vessels may all have approximately the
same volume. In other embodiments, the reaction vessels may have differing
volumes. The volume of each individual reaction vessel may be selected to be
appropriate to facilitate any particular assay protocol. For example, in one set of
embodiments where it is desirable to limit the number of capture objects used for
biomarker capture contained in each vessel to a small number, the volume of the
reaction vessels may range from attoliters or smaller to nanoliters or larger depending
upon the nature of the capture objects, the detection technique and equipment
employed, the number and density of the wells on the substrate and the expected
concentration of capture objects in the fluid applied to the substrate containing the
wells. In one embodiment, the size of the reaction vessel may be selected such only a
single capture object used for biomarker capture can be fully contained within the
reaction vessel (see, for example, U.S. Patent Application Serial No. 12/731,130, filed
March 24, 2010, published as US-2011-0212848 on September 1, 2011, entitled
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“ULTRA-SENSITIVE DETECTION OF MOLECULES OR PARTICLES USING
BEADS OR OTHER CAPTURE OBJECTS,” by Duffy et al.; International Patent
Application No. PCT/US2011/026645, filed March 1, 2011, published as WO
2011/109364 on September 9, 2011, entitled “ULTRA-SENSITIVE DETECTION OF
MOLECULES OR PARTICLES USING BEADS OR OTHER CAPTURE
OBJECTS ,” by Duffy et al., each herein incorporated by reference).

In some embodiments, the reaction vessels may have a volume between about
1 femtoliter and about 1 picoliter, between about 1 femtoliters and about 100
femtoliters, between about 10 attoliters and about 100 picoliters, between about 1
picoliter and about 100 picoliters, between about 1 femtoliter and about 1 picoliter, or
between about 30 femtoliters and about 60 femtoliters. In some cases, the reaction
vessels have a volume of less than about 1 picoliter, less than about 500 femtoliters,
less than about 100 femtoliters, less than about 50 femtoliters, or less than about 1
femtoliter. In some cases, the reaction vessels have a volume of about 10 femtoliters,
about 20 femtoliters, about 30 femtoliters, about 40 femtoliters, about 50 femtoliters,
about 60 femtoliters, about 70 femtoliters, about 80 femtoliters, about 90 femtoliters,
or about 100 femtoliters.

The total number of locations and/or density of the locations employed in an
assay (e.g., the number/density of reaction vessels in an array) can depend on the
composition and end use of the array. For example, the number of reaction vessels
employed may depend on the number of types of biomarker molecule and/or binding
ligand employed, the suspected concentration range of the assay, the method of
detection, the size of the capture objects, the type of detection entity (e.g., free
labeling agent in solution, precipitating labeling agent, etc.). Arrays containing from
about 2 to many billions of reaction vessels (or total number of reaction vessels) can
be made by utilizing a variety of techniques and materials. Increasing the number of
reaction vessels in the array can be used to increase the dynamic range of an assay or
to allow multiple samples or multiple types of biomarker molecules to be assayed in
parallel. The array may comprise between one thousand and one million reaction
vessels per sample to be analyzed. In some cases, the array comprises greater than
one million reaction vessels. In some embodiments, the array comprises between
about 1,000 and about 50,000, between about 1,000 and about 1,000,000, between
about 1,000 and about 10,000, between about 10,000 and about 100,000, between
about 100,000 and about 1,000,000, between about 100,000 and about 500,000,
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between about 1,000 and about 100,000, between about 50,000 and about 100,000,
between about 20,000 and about 80,000, between about 30,000 and about 70,000,
between about 40,000 and about 60,000 reaction vessels. In some embodiments, the
array comprises about 10,000, about 20,000, about 50,000, about 100,000, about
150,000, about 200,000, about 300,000, about 500,000, about 1,000,000, or more,
reaction vessels.

The array of reaction vessels may be arranged on a substantially planar surface
or in a non-planar three-dimensional arrangement. The reaction vessels may be
arrayed in a regular pattern or may be randomly distributed. In a specific
embodiment, the array is a regular pattern of sites on a substantially planar surface
permitting the sites to be addressed in the X-Y coordinate plane.

In some embodiments, the reaction vessels are formed in a solid material. As
will be appreciated by those in the art, the number of potentially suitable materials in
which the reaction vessels can be formed is very large, and includes, but is not limited
to, glass (including modified and/or functionalized glass), plastics (including acrylics,
polystyrene and copolymers of styrene and other materials, polypropylene,
polyethylene, polybutylene, polyurethanes, cyclic olefin copolymer (COC), cyclic
olefin polymer (COP), Teflon®, polysaccharides, nylon or nitrocellulose, etc.),
clastomers (such as poly(dimethyl siloxane) and poly urethanes), composite materials,
ceramics, silica or silica-based materials (including silicon and modified silicon),
carbon, metals, optical fiber bundles, or the like. In general, the substrate material
may be selected to allow for optical detection without appreciable autofluorescence.
In certain embodiments, the reaction vessels may be formed in a flexible material.

A reaction vessel in a surface (e.g., substrate or sealing component) may be
formed using a variety of techniques known in the art, including, but not limited to,
photolithography, stamping techniques, molding techniques, etching techniques, or
the like. As will be appreciated by those of the ordinary skill in the art, the technique
used can depend on the composition and shape of the supporting material and the size
and number of reaction vessels.

In a particular embodiment, an array of reaction vessels is formed by creating
microwells on one end of a fiber optic bundle and utilizing a planar compliant surface
as a sealing component. In certain such embodiments, an array of reaction vessels in
the end of a fiber optic bundle may be formed as follows. First, an array of

microwells is etched into the end of a polished fiber optic bundle. Techniques and
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materials for forming and etching a fiber optic bundle are known to those of ordinary
skill in the art. For example, the diameter of the optical fibers, the presence, size and
composition of core and cladding regions of the fiber, and the depth and specificity of
the etch may be varied by the etching technique chosen so that microwells of the
desired volume may be formed. In certain embodiments, the etching process creates
microwells by preferentially etching the core material of the individual glass fibers in
the bundle such that each well is approximately aligned with a single fiber and
isolated from adjacent wells by the cladding material. Potential advantages of the
fiber optic array format is that it can produce thousands to millions of reaction vessels
without complicated microfabrication procedures and that it can provide the ability to
observe and optically address many reaction vessels simultaneously.

Each microwell may be aligned with an optical fiber in the bundle so that the
fiber optic bundle can carry both excitation and emission light to and from the wells,
enabling remote interrogation of the well contents. Further, an array of optical fibers
may provide the capability for simultaneous or non-simultaneous excitation of
molecules in adjacent vessels, without signal “cross-talk” between fibers. That is,
excitation light transmitted in one fiber does not escape to a neighboring fiber.

Alternatively, the equivalent structures of a plurality of reaction vessels may
be fabricated using other methods and materials that do not utilize the ends of an
optical fiber bundle as a substrate. For example, the array may be a spotted, printed
or photolithographically fabricated substrate produced by techniques known in the art;
see for example W095/25116; W095/35505; PCT US98/09163; U.S. Patent Nos.
5,700,637, 5,807,522, 5,445,934, 6,406,845, and 6,482,593. In some cases, the array
may be produced using molding, embossing, and/or etching techniques as will be
known to those of ordinary skill in the art.

In some embodiments, the plurality of locations may not comprise a plurality
of reaction vessels/wells. For example, in embodiments where capture objects are
employed, a patterned substantially planar surface may be employed and the patterned
areas form a plurality of locations. In some cases, the patterned areas may comprise
substantially hydrophilic surfaces which are substantially surrounded by substantially
hydrophobic surfaces. In certain embodiments, a plurality of capture objects (e.g.,
beads) may be substantially surrounded by a substantially hydrophilic medium (e.g.,
comprising water), and the beads may be exposed to the patterned surface such that

the beads associate in the patterned areas (e.g., the hydrophilic locations on the
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surface), thereby spatially segregating the plurality of beads. For example, in one
such embodiment, a substrate may be or include a gel or other material able to provide
a sufficient barrier to mass transport (e.g., convective and/or diffusional barrier) to
prevent capture objects used for biomarker capture and/or precursor labeling agent
and/or labeling agent from moving from one location on or in the material to another
location so as to cause interference or cross-talk between spatial locations containing
different capture objects during the time frame required to address the locations and
complete the assay. For example, in one embodiment, a plurality of capture objects is
spatially separated by dispersing the capture objects on and/or in a hydrogel material.
In some cases, a precursor labeling agent may be already present in the hydrogel,
thereby facilitating development of a local concentration of the labeling agent (e.g.,
upon exposure to a binding ligand or biomarker molecule carrying an enzymatic
component). As still yet another embodiment, the capture objects may be confined in
one or more capillaries. In some cases, the plurality of capture objects may be
absorbed or localized on a porous or fibrous substrate, for example, filter paper. In
some embodiments, the capture objects may be spatially segregated on a uniform
surface (e.g., a planar surface), and the capture objects may be detected using
precursor labeling agents which are converted to substantially insoluble or
precipitating labeling agents that remain localized at or near the location of where the
corresponding capture object is localized. The use of such substantially insoluble or
precipitating labeling agents is described herein. In some cases, single biomarker
molecules may be spatially segregated into a plurality of droplets. That is, single
biomarker molecules may be substantially contained in a droplet containing a first
fluid. The droplet may be substantially surrounded by a second fluid, wherein the
second fluid is substantially immiscible with the first fluid.

In some embodiments, during the assay, at least one washing step may be
carried out. In certain embodiments, the wash solution is selected so that it does not
cause appreciable change to the configuration of the capture objects and/or biomarker
molecules and/or does not disrupt any specific binding interaction between at least
two components of the assay (e.g., a capture component and a biomarker molecule).
In other cases, the wash solution may be a solution that is selected to chemically
interact with one or more assay components. As will be understood by those of
ordinary skill in the art, a wash step may be performed at any appropriate time point

during the inventive methods. For example, a plurality of capture objects may be
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washed after exposing the capture objects to one or more solutions comprising
biomarker molecules, binding ligands, precursor labeling agents, or the like. As
another example, following immobilization of the biomarker molecules with respect
to a plurality of capture objects, the plurality of capture objects may be subjected to a
washing step thereby removing any biomarker molecules not specifically immobilized
with respect to a capture object.

Other assay methods in addition to those described herein are known in the art
and may be used in connection with the inventive methods. For example, various
analyzers are commercially available for the determination of the concentration of
biomarkers. The assay methods employed should meet the algorithm requirements
for LOD and LOQ.

The following examples are included to demonstrate various features of the
invention. Those of ordinary skill in the art should, in light of the present disclosure,
will appreciate that many changes can be made in the specific embodiments which are
disclosed while still obtaining a like or similar result without departing from the scope
of the invention as defined by the appended claims. Accordingly, the following
examples are intended only to illustrate certain features of the present invention, but

do not necessarily exemplify the full scope of the invention.

Example 1

The following example provides experimental details relating to
prognostication of neurological outcome in comatose survivors of oxygen deprivation,
using tau proteins

Objective: Use of peripheral tau protein measurements as an indicator of the
presence of brain injury has remained elusive, in large part due to the lack of adequate
sensitivity for reliable measurement of the protein in serum or plasma using common
technologies. Additionally, little was known about the time-dependence of tau
protein release from the central nervous system into peripheral circulation. Using
methods described herein, which, in certain embodiments are capable of ultra
sensitive tau protein measurement, serial serum samples from 25 resuscitated cardiac
arrest patients were analyzed to longitudinally study tau protein release into serum
and determine prognostic significance of tau protein elevation for prediction of long-

term cognitive impairment from hypoxic insult.
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Summary of Methods: 25 unconscious patients with cardiac arrest were
resuscitated with restoration of spontaneous circulation and admitted to a hospital
intensive care unit (ICU). Patients were treated with hypothermia and repeated blood
samplings were obtained during the first five days in the ICU. Serum levels of total
tau protein were measured with a digital immunoassay described in Example 2.
Cognitive assessments were made using Cerebral Performance Categorization (CPC)
at discharge from the ICU and six months later. Tau protein data were analyzed in the
context of six-month cognitive outcome.

Summary of Results: Tau protein elevations ranged from modest to very high,
and exhibited unexpected bi-modal kinetic profiles in many patients. Total area-
under-the-curve (AUC) was highly prognostic for six-month cognitive outcome.
AUC of the secondary tau protein peak exhibited 100% sensitivity and 91%
specificity for predicting 6-month outcome.

Summary of Conclusions: The data indicate that sufficiently sensitive
peripheral tau protein measurements in conjunction with an understanding of tau
protein release kinetics have clinical utility for brain injury assessment and
prognostication of cognitive outcome.

Additional Background: Tau proteins, with a molecular mass of 48 to 67 kd
depending on isoform, are associated with microtubules and localized in the axonal
compartment of neurons. Tau proteins plays a structural role in the assembly of
tubulin monomers into axonal microtubule bundles, which are important for
maintaining the cytoskeleton and axonal transport. Tau protein is generally elevated
in the cerebrospinal fluid (CSF) of patients with neurodegenerative disease and severe
head injuries, making it a candidate for peripheral measurement as a biomarker of
acquired or traumatic brain injury (ABI, TBI). However, studies on peripheral tau
protein have been hampered by its low abundance in serum and plasma (typically low
pg/mL), making its measurement difficult.

While CSF tau protein elevation is known to correlate with 1-year outcome in
severe TBI patients, no such correlation has been made to serum tau protein, in part
because most common assays cannot accurately detect the low levels of tau protein in
serum. In addition, the clinical value of serum tau protein for assessment of minor
head injury has been questioned. A previous study looked at serum tau protein
elevation measured in 24 ischemic stroke patients studied using an immunoassay with

a limit of detection of 60 pg/mL, but no correlation was made or found between tau
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protein appearance to stroke severity. A recent rat TBI model indicated serum tau
protein elevation peaked rapidly and declined after six hours, with no significant
additional tau protein elevation over 7 days. Little else has been reported about the
kinetics of tau protein movement across the blood brain barrier (BBB), nor the
potential prognostic significance of peripheral tau protein appearance with ABI or
TBI

Methods: This example employed the protocol described in Example 2 below,
which is capable in certain embodiments of three logs greater sensitivity than typical
conventional methods. The assay was utilized to examine serial serum samples from
25 resuscitated cardiac arrest patients to longitudinally study tau protein release into
serum and probe for prognostic significance of tau protein elevation for prediction of
long-term cognitive impairment due to hypoxic insult.

The study was performed at the general intensive care unit at Uppsala
University Hospital, Sweden, and approved by the Human Ethics Committee of
Uppsala, Sweden. Twenty-five unconscious patients with cardiac arrest were
resuscitated with restoration of spontaneous circulation (ROSC). Patients were >18
yrs old, exhibited systolic blood pressure >80mmHg after ROSC, and a Glasgow
Coma Scale <7.

Upon admission, hypothermia treatment was started immediately after
resuscitation. Ventilation was administered during the coma period, with a target
PaO; of >12 kPa (90 mmHg) and PaCO, between 5.0 and 5.5 kPa (38-41 mmHg).
Targeted mean arterial pressure was 65—-100 mmHg, with application of
inotropic/vasopressor support, if required, using dobutamine as the first line
medication, followed by noradrenaline (norepinephrine) or adrenaline (epinephrine),
if necessary. If the patient was considered euvolaemic but had a diuresis of less than
0.5 ml/kg/h, furosemide was administered. Furosemide was also given if the
intensive care physician considered that the patient had a fluid overload. All patients
received an arterial line in the radial or femoral artery for blood sampling. Serial
blood samples were collected, starting as soon as possible in the emergency phase
(within 6 h after cardiac arrest), and continuing at 1, 2, 6, 12, 24, 48, 72, 96, and 108 h
after cardiac arrest. Serum aliquots were frozen at -70°C until analysis.

Patient outcome was assessed in accordance with the Glasgow-Pittsburgh
cerebral performance category (CPC) scale at discharge from the intensive care unit

and 6 months later. The CPC scale ranges from 1 to 5, with 1 representing mildest
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possible neurological deficit (patient is able to return to work), and 4-5 representing
the most severe deficit (vegetative) and death. A CPC of 1 or 2 was considered a
“good” outcome and a CPC score of 3—5 a “poor” outcome. For patients who died
after ICU discharge, the better of the two scores was used, as recommended by the
Utstein templates.

Patient serum samples were measured in triplicate by a single molecule digital
immunoassay for tau protein (see Example 2 for more details). The technique
involves performing a paramagnetic bead-based ELISA using beta-galactosidase as a
reporter, followed by isolation of individual capture beads within femtoliter-sized
reaction wells in a microarray. Isolation of individual beads permits the buildup of
fluorescent substrate in the presence of tau protein, such that wells containing a single
immunocomplex can be detected. The limit of detection of the assay is 0.02 pg/mL,
making it approximately 1000-fold more sensitive than typical conventional
immunoassays. The assay was calibrated from O pg/mL to 100 pg/mL total tau
protein and was able to precisely measure serum tau protein in the patient samples.
The extreme sensitivity of the method permits pre-dilution of the samples prior to
assay, reducing potential endogenous interferences. All samples were pre-diluted 1:4
with a PBS-tween diluent prior to assay.

Tau protein elevation profiles were analyzed for area-under-the-curve (AUC)
with GraphPad Prism 5.0d (GraphPad Software, La Jolla, CA). Four of the 25
patients died 24-48 hours after admission, and these patients were excluded from
AUC analysis. AUC was evaluated during the first 24-hour period as well as over the
full time course of samples (to 108 hours) using a baseline of zero. In addition, the
AUC of secondary tau protein elevation peaks were estimated assuming a baseline
corresponding to the tau protein concentration measured at the initial time point of the
secondary peak. Statistical significance between ‘good’ and ‘poor’ 6-month outcome
was determined by student t-test, with significance taken as p < 0.05.

Results: Representative elevation profiles for patients with good and poor 6-
month outcomes are depicted in Figure 2. Figure 2 shows serum tau following
resuscitation from cardiac arrest. CPC scores are listing for each patient in the
legends. The first two numbers correspond to the CPC assessments upon discharge
from the ICU and six months later. The third number represents overall 6-month
outcome assessment (1=poor, O=good). Figures 2a-2c depict representative groupings

of patients exhibiting different profiles of tau elevations: a) initial 24-hour peaks; b)
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delayed peaks, and c) both initial 24-hour and delayed peaks. Figure 2d depicts
representative profiles from patients with good outcomes. Note the difference in
scales. Error bars depict SD of triplicate measurements.

Tau protein expression ranged from almost undetectable to large elevations
approaching 700 pg/mL. There was a strong general association between tau protein
elevation and patient outcome: the more tau protein expressed, the greater the
likelihood for poor 6-month outcome. Tau protein elevation also showed clear bi-
modal tendencies, with the appearance of one or both peaks varying with patient. The
initial peak was generally fully expressed during the first 24 hours following cardiac
arrest, while the secondary peak generally expressed after 24-48 hours. Some patients
exhibited only the first peak (Figure 2a), some exhibited only the second peak (Figure
2b), and some exhibited both peaks (Figure 2c).

Table 2.
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To compare the significance of the primary and secondary elevation profiles
for 6-month outcome, AUCs were calculated for the first 24 hours (referred to as the
“first peak’™), the full time course, and the secondary peak only. Table 2 exhibits
AUC:s for each patient, which are plotted in Figure 3. More specifically, Table 2
tabulates characteristics of serum tau elevation profiles from resuscitated survivors of

cardiac arrest during the first 96-108 hours following admission to the ICD.
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Parameters were sorted on the basis of good or poor 6-month cerebral outcome and
compared by student t-test. Four patients (all with good outcome) exhibited no
discernable secondary peaks. Figure 3 plots AUC results a) across the first 24 hours,
b) for all serial samplings, and c¢) the secondary tau peak only. Error bars depict
standard error of the means.

Weak correlation was observed between the initial 24 hours and 6-month
outcome (p > 0.05). Notably, there was a strong correlation between the secondary
peak and 6-month outcome (p = 0.01). The weak correlation between initial tau
protein appearance and outcome reflects inter-patient differences in primary peak
expression rather than lack of significance between tau protein elevation and outcome.
Calculation of overall AUC gave similar statistical significance with outcome as the
AUC of the second peak only. Patients with good outcome generally had very low
serum tau protein, and secondary peaks where either absent or weak (Figure 2d).

The appearance and magnitude of the secondary tau protein peak was highly
prognostic for 6-month outcome. Bifurcating the data with an AUC cut point of 500
resulted in 100% sensitivity (10/10 patients) and 91% specificity (10/11 patients) for
predicting good and poor 6-month outcomes respectively.

Discussion: These data represent a high-resolution longitudinal examination
of serum tau protein elevation following an acute ABI event. The bimodal profile
elevation kinetics are consistent with two modes of neuronal damage: initially upon
acute oxygen deprivation, followed by delayed cell death due to apoptosis and/or
cerebral swelling. With ROSC as an inclusion criterion, the elevation kinetics should
be unrelated to reperfusion differences between patients. Patients were all treated
with hypothermia, and were not treated with drugs known to significantly affect BBB
permeability. It seems likely the bimodal profiles are related to neuronal damage
rather than BBB or reperfusion variables.

Inter-patient differences in expression one or both elevation peaks could be
related to the extent and duration of the hypoxia. Global cerebral ischemia could
trigger rapid necrosis in addition to longer-term apoptosis cascades. Sub lethal
hypoxic encephalopathy can set a series of toxic reactions in motion that finish off
injured neurons and kill additional ones over hours or days following the insult.
While early tau protein peaks were less prognostics for 6-month outcome than the
secondary elevation, they are nonetheless deadly when high levels of tau protein are

measured. Among the four patients who did not survive the first 48 hours, two
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patients had prominent initial tau protein peaks of well over 200 pg/mL that had
dropped 10-fold by 24 hours (not shown). In these patients, it may have been that the
acute initial necrosis was sufficiently lethal, and it might be anticipated that survival
would have witnessed prominent secondary peaks.

It is noted that the serial sampling in this study was concluded at 108 hours. It
may be that additional tau protein elevation occurs beyond 108 hours. Studies of tau
protein elevation in CSF following severe TBI have revealed temporal elevations well
beyond five days. It is possible that patients in the present study exhibiting tau
protein peaks in the first 24 hours with minimal secondary elevation could go on to
express significant additional tau protein beyond 108 hours.

Since the magnitude of cognitive impairment should reflect the magnitude of
hypoxia, correlation of serum tau protein elevation with cognitive outcome indicates
released tau protein reflects the extent of hypoxia and associated neuronal damage.
Serum tau protein appearance as measured by digital immunoassay exhibited
considerable prognostic significance for 6-month cognitive outcome, with a
sensitivity and specificity of 100% using an AUC cut point of 500. This example
demonstrates that serial blood measurements of tau protein in the ICU following
resuscitation from cardiac arrest has a clinical value for stratifying likely cognitive

outcome.

Example 2

The following example describes the tau protein ultra-sensitive digital
immunoassay for plasma tau using single molecule arrays that was employed in
Example 1.

Reagents were developed for a paramagnetic bead-based ELISA. Tau protein
molecules in plasma were captured on antibody-coated paramagnetic capture beads
and labeled with an enzyme conjugate. The beads were loaded into arrays of 50,000,
50-femtoliter reaction wells etched into bundles of optical fibers. Single capture
beads trapped in each well were sealed in the presence of enzyme substrate and
imaged using a fluorescence microscope fitted with a CCD camera. At low
concentrations, the images were analyzed for the presence or absence of single
immunocomplexes of labeled tau protein, resulting in a digital signal. At high
concentrations, the analog intensity of the beads was normalized to the digital signals,

extending the dynamic range of the assay to over four logs. Analytical performance
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of the assay was cvaluated, and serum samples from hypoxia patients were tested for
tau protein.

The assay described in this example has a detection limit (i.e., LOD) of 0.02
pg/mL and was linear to 100 pg/mL tau protein (R2 > 0.996, Patient L.J cal curve).
Results using serum samples from hypoxia patients showed a bi-phasic response
across the time course post hypoxic insult.

Concentrations of tau protein in serum and plasma are believed to be over
100-fold lower than in cerebrospinal fluid.

This example describes the development and validation of a digital
immunoassay using single molecule array technology that is capable of measuring tau
protein in hypoxia induced serum without biomarker enrichment or sample
pretreatment procedures. The assay exhibits over 1000-fold greater sensitivity than
validated commercially available ELISAs. The assay can be used for directly
measuring and monitoring serum tau protein in therapeutic trials aimed at altering and
lowering levels of this protein, down to sub-femtomolar levels.

The single molecule array technology employed two primary steps: an initial
analyte capture step conducted with paramagnetic beads, followed by isolation of
individual beads in arrays of femtoliter-sized reaction wells for digital imaging.
Isolation of the individual beads in microwells permits the buildup of fluorescent
product from the enzyme label such that signal from a single immunocomplex is
readily detected using a CCD camera. This approach permits counting of single
molecules when tau protein concentrations are low enough that the ratio of bound
labeled peptide per bead is much less than one. In this concentration realm, Poisson
statistics predict that bead-containing microwells in the array will contain cither a
single labeled tau protein molecule or no labeled tau protein molecules, resulting in a
binary signal. Due to the amplified sensitivity for detecting label molecules afforded
by confining fluorescent product buildup to the microwells, concentrations of label
(detector anti-Tau antibody and enzyme label) can be reduced relative to standard
ELISAs. Lowered concentrations of labeling reagents reduces their interaction with
capture beads, resulting in reduced nonspecific binding enabling high signal to
background ratios, even at extremely low concentrations of biomarker. For higher
biomarker concentrations where all beads contain one or more labeled
immunocomplexes, digital signals from the Poisson realm are used to calibrate analog

intensity measurements, extending the dynamic range to over four logs.
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Three reagents were developed for this tan protein immunoassay: capture
beads, biotinylated detector, and a conjugate of streptavidin:beta-galactosidase The
capture bead reagent comprised of a commercially available monoclonal anti-tau
antibody (Covance) directed to an epitope (amino acids 210-230). The antibody was
covalently attached by standard coupling chemistry to 2.7 pm carboxy paramagnetic
microbeads (Varian). Because individual beads were captured in array wells 4.5 um
wide x 3.25 um deep, it was advantageous that the capture beads remain monomeric.
The antibody-coated beads were diluted to a working concentration of 6 x 106
beads/mL in Tris buffer with a surfactant and BSA. The biotinylated detector reagent
was comprised of two commercially available monoclonal anti-tau antibodys (Pierce)
directed to the N-terminus of the Capture Detector (amino acids 159-163 and 194-
198). The antibodies were biotinylated using standard methods (Solulink), and the
biotinylation level was confirmed spectrophotometrically per manufacturer’s
instructions. The monomeric state of the detector antibody before and after
biotinylation was confirmed by size exclusion HPLC. The biotinylated detector
antibodies were diluted to individual concentration of 0.2 ug/ml for assay in a PBS
diluent containing a surfactant and newborn calf serum, NCS (PBS/NCS). The
enzyme conjugate—streptavidin: -galactosidase (SPG)—was prepared by covalent
conjugation of purified streptavidin (Thermo Scientific) and -galactosidase (Sigma)
using standard coupling chemistry (1-ethyl-3-(3-dimethylaminopropyl) carbodiimide
hydrochloride, Thermo Scientific). Aliquots of a concentrated stock solution of SBG
were prepared in PBS with 50% glycerol and transferred to -20°C for storage. Prior to
assay, an aliquot was thawed and diluted to 25 pM in PBS/NCS with MgCl2. Purified
Tau 381 antigen for calibrators and for specificity testing were from Millipore.

Assay calibrators and controls were prepared by dilution of Tau 381 stock in
PBS diluent containing a surfactant and BSA (PBS/BSA). In some cases, a stock
solution prepared by dilution to 1000 ng/ml. in PBS/10G. For dynamic
range/linearity characterization, a series of calibrators were prepared by serial 3-fold
dilution to give a calibration range of 0 — 100 pg/ml. To evaluate assay day-to-day
reproducibility at low concentrations, three low controls were prepared at 0.1, 5.0, and
50.0 pg/mL in PBS/BSA.

50,000 well optical fiber microarrays were prepared as previously described.
In brief, optical fiber bundles (Schott North America) were cut into 5 cm lengths and

sequentially polished with 30, 9, and 1 um-sized diamond lapping films. One end of
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each bundle was etched in a 0.025 N HCI solution for 2 minutes and then submerged
into water. The differential etch rate of the core and cladding glass of the fiber
bundles caused an array of 4.5 um diameter wells to be formed in the core fibers.

Bead-plasma incubations and labeling of immunocomplexes in conical 96 well
plates (Axygen) were conducted using a robotic liquid handling system (Tecan EVO
150). Conical wells are used (o facilitate magnetic attraction of the beads (o the sides
of the wells for efficient removal of reaction mixtures and bead washing. For
magnetic attraction, a microplate bar magnet (Invitrogen) was used. Incubation
periods were conducted with shaking on a microplate shaker (VWR) to keep beads
suspended in the wells. The assays were initiated by mixing 100 uL. of sample with
600,000 capture beads, and the mixtures were incubated with shaking for two hours.
Serum samples were pre-dilated 1:4 prior to assay with PBS/BSA as a precaution for
sample quality and interference effects. Following serum incubation in the presence
of biotinylated detector antibody, the beads were washed 3 times with a wash buffer
of 5-fold concentrated PBS with a surfactant (SxPBS). After a the wash step, 100 pL
of streptavidin-B-galactosidase was incubated with the beads for 30 minutes to form
the final enzyme-labeled immunocomplex. The beads were then washed cight times
per above, and concentrated to 2 x 107 beads/ml with the addition of a reduced
volume (30 pL) of array loading buffer comprised of PBS with a surfactant. Beads
were then loaded onto the arrays. 10 pL of the concentrated bead solution (2 x 106
beads) were pipetted onto the arrays and the arrays were centrifuged at 1,300 g for 10
minutes. Excess beads were removed by a PBS rinse and swabbing with deionized
water. With this technique, array filling by the beads was generally 50-60%, which
was adequate for minimizing contributions to imprecision from Poisson noise. Wells
containing tau protein-labeled beads were detected utilizing beta-galactosidase
catalyzed hydrolysis of resorufin -D-galactopyranoside (RGP, Invitrogen) into
fluorescent product (resorufin, excitation 558nm, emission 577nm). To introduce
RGP substrate to the array wells, droplets of substrate were placed on a silicone
gasket and introduced into the array wells with a mechanical platform. This step
resulted in an array of sealed femtoliter wells in which enzyme-containing beads
developed a concentrated fluorescence signal.

Imaging was accomplished via a custom-built fluorescence imaging system
containing a light source, objectives, filter cubes and a CCD camera. For each

sample, five fluorescent images of one second each were acquired (to identify wells
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containing an enzyme) and one white light image was acquired (to identify wells
containing a bead). Background fluorescence and any contaminating artifacts were
discriminated from true ‘positive’ wells by analyzing for signal growth over the
multiple images. These images were analyzed to determine the average number of
enzymes per bead (AEB) across the concentration range. In some cases, at <50%
active beads, the system was determined to be in the digital realm, so AEB was be
determined from the fraction of beads that contain at least one enzyme and the
Poisson distribution; and at >50% active beads, the average fluorescence intensity of
the beads was normalized to the average fluorescence intensity of beads containing a
single enzyme to yield AEB. In other cases, at <70% active beads relative to total
beads, AEB was determined as a count of active beads corrected for a low statistical
probability of multiple enzymes per bead; and at >70% active beads, the probability
of multiple enzymes/bead increases such that all wells contain multiple enzymes and
all are growing in signal and in this realm, the signal is was no longer digital, and
average fluorescence intensities of the wells were converted to AEB based on the
average intensities of wells containing single enzymes as determined at lower A42
concentrations. The AEB unit worked continuously across the digital and analog
realms.

For description of various details associate with this assay, see, for example,
U.S. Patent Application Serial No. 12/731,130, filed March 24, 2010, published as
US-2011-0212848 on September 1, 2011, entitled “ULTRA-SENSITIVE
DETECTION OF MOLECULES OR PARTICLES USING BEADS OR OTHER
CAPTURE OBJECTS,” by Duffy et al.; International Patent Application No.
PCT/US2011/026645, filed March 1, 2011, published as WO 2011/109364 on
September 9, 2011, entitled “ULTRA-SENSITIVE DETECTION OF MOLECULES
OR PARTICLES USING BEADS OR OTHER CAPTURE OBJECTS,” by Dufty et
al.; International Patent Application No. PCT/US2011/026657, filed March 1, 2011,
published as WO 2011/109372 on September 9, 2011, entitled “ULTRA-SENSITIVE
DETECTION OF MOLECULES USING DUAL DETECTION METHODS,” by
Duffy et al.; U.S. Patent Application Serial No. 12/731135, filed March 24, 2010,
published as US-2011-0212462 on September 1, 2011, entitled “ULTRA-SENSITIVE
DETECTION OF MOLECULES USING DUAL DETECTION METHODS,” by
Duffy et al.; International Patent Application No. PCT/US2011/026665, filed
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March 1, 2011, published as WO 2011/109379 on September 9, 2011, entitled
“METHODS AND SYSTEMS FOR EXTENDING DYNAMIC RANGE IN
ASSAYS FOR THE DETECTION OF MOLECULES OR PARTICLES,” by Rissin
et al.; U.S. Patent Application Serial No. 12/731136, filed March 24, 2010, published
as US-2011-0212537 on September 1, 2011, entitled “METHODS AND SYSTEMS
FOR EXTENDING DYNAMIC RANGE IN ASSAYS FOR THE DETECTION OF
MOLECULES OR PARTICLES,” by Duffy et al.; U.S. Patent Application Serial No.
13/035,472, filed February 25, 2011, entitled “SYSTEMS, DEVICES, AND
METHODS FOR ULTRA-SENSITIVE DETECTION OF MOLECULES OR
PARTICLES,” by Fournier et al.; U.S. Patent Application Serial No. 13/037,987, filed
March 1, 2011, published as US-2011-0245097 on October 6, 2011, entitled
“METHODS AND SYSTEMS FOR EXTENDING DYNAMIC RANGE IN
ASSAYS FOR THE DETECTION OF MOLECULES OR PARTICLES,” by Rissin
et al.; each herein incorporated by reference. While several embodiments of the
present invention have been described and illustrated herein, those of ordinary skill in
the art will readily envision a variety of other means and/or structures for performing
the functions and/or obtaining the results and/or one or more of the advantages
described herein, and each of such variations and/or modifications is deemed to be
within the scope of the present invention. More generally, those skilled in the art will
readily appreciate that all parameters, dimensions, materials, and configurations
described herein are meant to be exemplary and that the actual parameters,
dimensions, materials, and/or configurations will depend upon the specific application
or applications for which the teachings of the present invention is/are used. Those
skilled in the art will recognize, or be able to ascertain using no more than routine
experimentation, many equivalents to the specific embodiments of the invention
described herein. It is, therefore, to be understood that the foregoing embodiments are
presented by way of example only and that, within the scope of the appended claims
and equivalents thereto, the invention may be practiced otherwise than as specifically
described and claimed. The present invention is directed to each individual feature,
system, article, material, kit, and/or method described herein. In addition, any
combination of two or more such features, systems, articles, materials, kits, and/or
methods, if such features, systems, articles, materials, kits, and/or methods are not

mutually inconsistent, is included within the scope of the present invention.
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The indefinite articles “a” and “an,” as used herein in the specification and in
the claims, unless clearly indicated to the contrary, should be understood to mean “at
least one.”

The phrase “and/or,” as used herein in the specification and in the claims,
should be understood to mean “either or both” of the elements so conjoined, i.e.,
elements that are conjunctively present in some cases and disjunctively present in
other cases. Other elements may optionally be present other than the elements
specifically identified by the “and/or” clause, whether related or unrelated to those
elements specifically identified unless clearly indicated to the contrary. Thus, as a
non-limiting example, a reference to “A and/or B,” when used in conjunction with
open-ended language such as “comprising’ can refer, in one embodiment, to A
without B (optionally including elements other than B); in another embodiment, to B
without A (optionally including elements other than A); in yet another embodiment,
to both A and B (optionally including other elements); etc.

As used herein in the specification and in the claims, “or” should be
understood to have the same meaning as “and/or” as defined above. For example,
when separating items in a list, “or’” or “and/or” shall be interpreted as being
inclusive, i.e., the inclusion of at least one, but also including more than one, of a
number or list of elements, and, optionally, additional unlisted items. Only terms
clearly indicated to the contrary, such as “only one of” or “exactly one of,” or, when
used in the claims, “consisting of,” will refer to the inclusion of exactly one element
of a number or list of elements. In general, the term “or” as used herein shall only be
interpreted as indicating exclusive alternatives (i.e. “one or the other but not both™)

3% ¢

when preceded by terms of exclusivity, such as “either,” “one of,” “only one of,” or
“exactly one of.” “Consisting essentially of,” when used in the claims, shall have its
ordinary meaning as used in the field of patent law.

As used herein in the specification and in the claims, the phrase “at least one,”
in reference to a list of one or more elements, should be understood to mean at least
one element selected from any one or more of the elements in the list of elements, but
not necessarily including at least one of each and every element specifically listed
within the list of elements and not excluding any combinations of elements in the list
of elements. This definition also allows that elements may optionally be present other

than the elements specifically identified within the list of elements to which the

phrase “at least one” refers, whether related or unrelated to those elements specifically
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identified. Thus, as a non-limiting example, “at least one of A and B (or,
equivalently, “at least one of A or B,” or, equivalently “at least one of A and/or B”)
can refer, in one embodiment, to at least one, optionally including more than one, A,
with no B present (and optionally including elements other than B); in another
embodiment, to at least one, optionally including more than one, B, with no A present
(and optionally including elements other than A); in yet another embodiment, to at
least one, optionally including more than one, A, and at least one, optionally including
more than one, B (and optionally including other elements); etc.

In the claims, as well as in the specification above, all transitional phrases

99 <l

such as “comprising,” “including,

3% ¢ 9 < EE TS

carrying,” “having,” “containing,” “involving,”
“holding,” and the like are to be understood to be open-ended, i.e., to mean including
but not limited to. Only the transitional phrases “consisting of”” and “consisting
essentially of”” shall be closed or semi-closed transitional phrases, respectively, as set
forth in the United States Patent Office Manual of Patent Examining Procedures,

Section 2111.03.

What is claimed:
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Claims

1. A method for determining a measure of the concentration of tau protein in a
patient sample containing or suspected of containing tau protein, comprising:

performing an assay to determine a measure of the concentration of tau protein
in the sample, wherein the limit of detection of tau protein of the assay is less than

about 0.2 pg/mL.

2. The method of claim 1, wherein the tau protein is tau 23 (352, ON3R), tau 24
(383, ON4R), tau 37 (381, 1N3R), tau 34 (412, IN4R), tau 39 (410, 2N3R), and/or tau
40 (441, 2N4R), optionally phosphorylated.

3. The method of claim 1, wherein the patient is suspected to have a brain injury,

optionally resulting from a hypoxic event.

4. The method of claim 1, wherein the sample is a bodily fluid.

5. The method of claim 4, wherein the bodily fluid is blood or a blood
component.

6. The method of claim 4, wherein the bodily fluid is CSF.

7. The method of claim 5, wherein the blood component is plasma or serum.
8. The method of claim 1, wherein the measure of the concentration of tau

protein is determined in a plurality of samples taken from the patient over a period of

time.

9. The method of claim 8, wherein the plurality of samples are collected within
96 hours after the patient has experienced the brain injury or suspected brain injury,

optionally resulting from a hypoxic event.

10. A method of determining a patient’s prognosis for recovery from, and/or

determining a course of treatment for, a brain injury, wherein the prognosis and/or the
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course of treatment is based at least in part on the measure of the concentration of tau
protein determined in the patient sample according to the method of any one of claims

1-9.

11. The method of claim 10, wherein the brain injury results from a hypoxic
event.
12. A method of determining a treatment protocol for and/or a prognosis of a

patient’s recovery from a brain injury comprising:

performing an assay on a blood sample from the patient and/or plasma and/or
serum derived from the blood sample to determine a measure of the concentration of
tau protein in the sample; and

determining a prognosis of the patient’s recovery from the brain injury and/or
a method of treatment based at least in part on the measured concentration of tau

protein present in the sample.

13. The method of claim 12, wherein the brain injury results from a hypoxic
event.
14. A method of determining a treatment protocol for and/or a prognosis of a

patient’s recovery from a brain injury, comprising:

determining a prognosis of the patient’s recovery from the brain injury and/or
a method of treatment based at least in part on a measured concentration of tau protein
present in a patient sample, wherein the measured concentration has been determined
by performing an assay on the patient sample, which comprises a blood sample from
the patient and/or plasma and/or serum derived from the blood sample, to determine

the measure of the concentration of tau protein in the sample.

15. The method of claim 14, wherein the brain injury results from a hypoxic
event.
16. A method for performing an assay and providing data for determining a

treatment protocol for and/or a prognosis of a patient’s recovery from a brain injury,

comprising:
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performing an assay on a blood sample from the patient and/or plasma and/or
serum derived from the blood sample to determine a measure of the concentration of
tau protein in the sample; and

providing data from the assay to enable determining a prognosis of the
patient’s recovery from the brain injury and/or a method of treatment based at least in

part on the measured concentration of tau protein present in the sample.

17. The method of claim 16, wherein the brain injury results from a hypoxic
event.
18. A method of determining a treatment protocol for and/or a prognosis of a

patient’s recovery from a brain injury, comprising:

determining a measure of the concentration of tau protein in each of a plurality
of samples obtained from the patient following the brain injury; and

determining a prognostic of the patient’s recovery from the brain injury and/or
a method of treatment based at least in part on the measured concentration tau protein

present in the sample.

19. The method of claim 18, wherein the brain injury results from a hypoxic
event.
20. The method of any one of claims 12-19, wherein the limit of detection for the

assay is less than about 10 pg/mL, 9 pg/mL, 8 pg/mL, 7 pg/mL, 6 pg/mL, 5 pg/mL, 4
pg/mL, 3 pg/mL, 2 pg/mL, 1 pg/mL, 0.5 pg/mL, 0.1 pg/mL, 0.05 pg/mL, 0.02 pg/mL.

21. The method of any one of claims 12-20, wherein the brain injury comprises a

hypoxic event caused by cardiac arrest.

22. The method of any one of claims 12-20, wherein the brain injury comprises a

hypoxic event caused by stroke.

23. The method of any one of claims 12-20, wherein the brain injury comprises a

hypoxic event caused by an ischemic event.
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24. The method of any one of claims 12-20, wherein the brain injury comprises a

hypoxic event caused by a thrombosis.

25. The method of any one of claims 12-20, wherein the brain injury comprises a

hypoxic event caused by arterial embolism.

26. The method of any one of claims 12-20, wherein the brain injury comprises a

hypoxic event caused by a hemorrhage.

27. The method of any one of claims 12-20, wherein the brain injury comprises a

hypoxic event caused by a high altitude.

28. The method of any one of claims 12-20, wherein the brain injury comprises a

hypoxic event caused by asphyxia.

29. The method of any one of claims 12-20, wherein the brain injury comprises a

hypoxic event caused by an asthmatic event.

30. The method of any one of claims 12-20, wherein the brain injury comprises a

hypoxic event caused by swelling of the brain.

31. The method of any one of claims 12-20, wherein the brain injury comprises a

hypoxic event caused by physical trauma and/or physical injury.

32. The method of any one of claims 12-20, wherein the brain injury comprises a

hypoxic event caused by arteriosclerosis or atherosclerosis.

33. The method of any one of claims 12-20, wherein the patient’s prognosis is

correlated with a Cerebral Performance Category (CPC) score.

34. The method of claim 33, wherein the CPC score includes classifications of

good or poor.
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fpg35. The method of claim 34, wherein a good CPC score indicates a prognosis of
the patient being conscious and alert with normal function or only slight disability or

conscious and alert with moderate disability after a selected period of time.

36. The method of claim 34, wherein a poor CPC score indicates a prognosis of
the patient being conscious with the patient having a severe disability, being comatose
or in a persistent vegetative state, or being brain dead or suffering death from other

causes after a selected period of time.

37. The method of claim 34 or 35, wherein the selected period of time is about 1
week, or about 2 weeks, or about 4 weeks, or about 2 months, or about 3 months, or
about 4 months, or about 5 months, or about 6 months, or about 9 months, or about 1

year, or about 1.5 years, or about 2 years.

38. The method of any one of claims 12-20, wherein the plurality of samples are
obtained from the patient within 2 days, or 2.5 days, or 3 days, or 3.5 days, or 4 days,

or 5 days, or 6 days, or 7 days following the brain injury.

39. The method of any one of claims 12-20, wherein 2, or 3, or 4, or 5, or 6, or 7,
or 8,or9,or 10, or 11, or 12, or 13, or 14, or 15, or more, samples are obtained from

the patient.

40. The method of any one of claims 12-20, wherein the measure of tau protein
concentration in the sample is less than about 1000 pg/mL, or less than about 900
pg/mL, or less than about 800 pg/mL, or less than about 700 pg/mL, or less than about
600 pg/mL, or less than about 500 pg/mL, or less than about 400 pg/mL, or less than
about 300 pg/mL, or less than about 200 pg/mL, or less than about 100 pg/mL., or less
than about 50 pg/mL, or less than about 30 pg/mL., or less than about 20 pg/mL, or
less than about 10 pg/mL, or less than about 5 pg/mL, or less than about 1 pg/mL.

41. The method of any one of claims 12-20, wherein the tau protein is tau 23 (352,
ON3R), tau 24 (383, ON4R), tau 37 (381, IN3R), tau 34 (412, 1N4R), tau 39 (410,
2N3R), and/or tau 40 (441, 2N4R), optionally phosphorylated.
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42. The method of any one of claims 12-20, wherein a change in the concentration

of tau protein in the plurality of samples is determined as a function of time.

43. The method of claim 42, wherein the concentration of tau protein in the

plurality of samples is plotted on a graph as concentration versus time.

44. The method of claim 42, wherein the prognosis and/or course or treatment is
based at least in part on at least a portion of the area under the curve plotted on the

graph.

45. The method of claim 44, wherein the prognosis and/or course or treatment is
based at least in part on the area under the curve plotted on the graph for samples
obtained in the first 2 days, or 2.5 days, or 3 days, or 3.5 days, or 4 days, or 5 days, or
6 days, or 7 days following the brain injury.

46. The method of claim 42, wherein the prognosis and/or course of treatment is
based at least in part on the area under the curve plotted on the graph for a second

peak of tau protein concentration.

47. The method of claim 46, wherein the prognosis is good for the recovery from

the brain injury if the area under the curve is less than about 800.

48. The method of claim 46, wherein the prognosis is poor for the recovery from

the brain injury if the area under the curve is greater than about 800.

49. The method of claim 46, wherein the prognosis is good for the recovery from

the brain injury if the area under the curve is less than about 500.

50. The method of claim 46, wherein the prognosis is poor for the recovery from

the brain injury if the area under the curve is greater than about 500.

51. The method of any one of claims 12-20, wherein the biomarker or tau protein

is measured in bodily fluid.
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52. The method of claim 51, wherein the bodily fluid is blood.

53. The method of claim 51, wherein the bodily fluid is plasma and/or serum

derived from a blood sample.

54. The method of any one of claims 12-20, wherein the concentration of only a

single biomarker is determined.

55. A method of determining a method of treatment for and/or a prognosis of a
patient’s recovery from a brain injury, comprising:

(a) performing an assay on each of a plurality of samples obtained from the
patient following the brain injury to determine the measured concentration of tau
protein in each of the samples, wherein the plurality of samples are obtained from the
patient over a period of time of at least about 48 hours;

(b) determining the area under the curve of a graph of the tau protein
concentration in the plurality of samples versus time, wherein the area is determined
for the entire time period and/or for a second peak in the tau protein concentration;
and

(c) determining a prognosis of the patient’s recovery from the brain injury
and/or a method of treatment based at least in part on the area under the curve for the
entire time period and/or the second peak in the tau protein concentration determined

in step (b).

56. The method of claim 55, wherein the brain injury results from a hypoxic

event.

57. A method of determining a method of treatment for and/or a prognosis of a
patient’s recovery from a brain injury, comprising:

determining a prognosis of the patient’s recovery from the brain injury and/or
a method of treatment based at least in part on the area under the curve of a graph of
the tau protein concentration in the plurality of samples versus time, wherein the area
is determined for the entire time period and/or for a second peak in the tau protein

concentration, which has been determined by:
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(a) performing an assay on each of a plurality of samples obtained
from the patient following the brain injury to determine the measured
concentration of tau protein in each of the samples, wherein the plurality of
samples have been obtained from the patient over a period of time of at least
about 48 hours; and

(b) determining the area under the curve of a graph of the tau protein
concentration in the plurality of samples versus time for the entire time period

and/or for a second peak in the tau protein.

58. The method of claim 57, wherein the brain injury results from a hypoxic
event.
59. A method for performing an assay and providing data for determining a

method of treatment for and/or a prognosis of a patient’s recovery from a brain injury,
comprising:

(a) performing an assay on each of a plurality of samples obtained from the
patient following the brain injury to determine the measured concentration of tau
protein in each of the samples, wherein the plurality of samples are obtained from the
patient over a period of time of at least about 48 hours;

(b) determining the area under the curve of a graph of the tau protein
concentration in the plurality of samples versus time, wherein the area under the curve
is determined for the entire time period and/or for a second peak in the tau protein
concentration; and

(c) providing data derived in steps (a) and (b) to enable determining a
prognosis of the patient’s recovery from the brain injury and/or a method of treatment
based at least in part on the area under the curve determined for the entire time period

and/or for a second peak in the tau protein concentration.

60. The method of any one of claims 55-59, wherein the limit of detection for the
assay is less than about 10 pg/mL, or less than about 9 pg/mL, or less than about 8
pg/mL, or less than about 7 pg/mL, or less than about 6 pg/mL, or less than about 5
pg/mL, or less than about 4 pg/mL, or less than about 3 pg/mL, or less than about 2
pg/mL, or less than about 1 pg/mL, or less than about 0.5 pg/mL, or less than about
0.1 pg/mL, or less than about 0.05 pg/mL, or less than about 0.02 pg/mL.
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61. The method of any one of claims 55-60, wherein when the area under the
curve for the entire time period is less than about 800, the prognosis is good based on

the CPC scale.

62. The method of any one of claims 55-60, wherein when the area under the
curve for the entire time period is greater than about 800, the prognosis is poor based

on the CPC scale.

63. The method of any one of claims 55-60, wherein when the area under the
curve for the second peak in the tau protein concentration is less than about 500, the

prognosis is good based on the CPC scale.

64. The method of any one of claim 55-60, wherein when the area under the curve
for the second peak in the tau protein concentration is greater than about 500, the

prognosis is poor based on the CPC scale.

65. The method of any one of claims 55-60, wherein the baseline concentration

for determining the area under the curve for the entire time period is equal to zero.

66. The method of any one of claims 55-60, wherein the baseline concentration
for determining the area under the curve of the second peak of tau protein
concentration is equal to the concentration of tau protein present in the sample
obtained from the patient substantially immediately prior to a second increase in tau

protein concentration.

67. The method of any preceding claim, wherein the tau protein is tau 23 (352,
ON3R), tau 24 (383, ON4R), tau 37 (381, IN3R), tau 34 (412, 1N4R), tau 39 (410,
2N3R), and/or tau 40 (441, 2N4R), optionally phosphorylated.

68. The method of any preceding claim, wherein tau protein is measured in bodily

fluid.

69. The method of claim 68, wherein the bodily fluid is blood.
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70. The method of claim 68, wherein the bodily fluid is not CSF.

71. The method of any preceding claim, wherein the assay comprises:

spatially segregating at least a portion of the biomarkers into a plurality of
separate locations;

addressing at least a portion of the plurality of locations subjected to the

spatially segregating step and determining the number of said locations containing a
biomarker molecule; and

determining a measure of the concentration of biomarker in the sample based
at least in part on the number of locations determined to contain a biomarker

molecule.

72. The method of claim 71, further comprising exposing the plurality of
biomarker molecules to a plurality of binding ligands such that at least some of the
biomarker molecules associate with a single binding ligand and a statistically
significant fraction of the biomarker molecules do not associate with any binding

ligand;

73. The method of any preceding claim, wherein the assay comprises:

immobilizing biomarker molecules with respect to a plurality of capture
objects such that at least some of the capture objects associate with at least one
biomarker molecule and a statistically significant fraction of the capture objects do
not associate with any biomarker molecules;

spatially segregating at least a portion of the capture objects subjected to the
immobilizing step into a plurality of separate locations;

addressing at least a portion of the plurality of locations subjected to the
spatially segregating step and determining the number of said locations containing a
biomarker molecule; and

determining a measure of the concentration of biomarker in the sample based
at least in part on the number of locations determined to contain a biomarker

molecule.

74. The method of any preceding claim, wherein the assay comprises:
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exposing a plurality of capture objects that each include a binding surface
having affinity for at least one biomarker, to a solution containing or suspected of
containing the at least one type of biomarker;

immobilizing biomarker molecules with respect to the plurality of capture
objects such that at least some of the capture objects associate with at least one
biomarker molecule and a statistically significant fraction of the capture objects do
not associate with any biomarker molecules;

spatially segregating at least a portion of the capture objects subjected to the
immobilizing step into a plurality of separate locations;

addressing at least a portion of the plurality of locations subjected to the
spatially segregating step and determining the number of said locations containing a
biomarker molecule; and

determining a measure of the concentration of biomarker in the sample based
at least in part on the number of locations determined to contain a biomarker

molecule.

75. A method of any preceding claim, wherein the assay comprises:

exposing a plurality of capture objects that each include a binding surface
having affinity for at least one type of biomarker, to a solution containing or
suspected of containing the at least one type of biomarker to form capture objects
comprising at least one immobilized biomarker molecule;

mixing the capture objects prepared in the exposing step to a plurality of
binding ligands such that at least some of the capture objects associate with a single
binding ligand and a statistically significant fraction of the capture objects do not
associate with any binding ligand;

spatially segregating at least a portion of the capture objects subjected to the
mixing step into a plurality of locations;

addressing at least a portion of the plurality of locations subjected to the
spatially segregating step and determining the number of locations containing a
binding ligand; and

determining a measure of the concentration of biomarker in the sample based

at least in part on the number of locations determined to contain a binding ligand.
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76. The method of any preceding claim, wherein in the addressing step, the
number of said locations containing a capture object that includes a binding surface
having affinity for at least one type of biomarker not containing a biomarker molecule

or a binding ligand is determined.

77. The method of claim 76, wherein the measure of the concentration of
biomarker in the sample is based at least in part on the ratio of the number of
locations addressed in the addressing step determined to contain a capture object that
includes a binding surface having affinity for at least one type of biomarker
containing a biomarker molecule or a binding ligand, to the total number of locations
addressed in the addressing step determined to contain a capture object that includes a

binding surface having affinity for at least one type of biomarker.

78. The method of any preceding claim, wherein the measure of the concentration
of biomarker molecules in the fluid sample is based at least in part on the ratio of the
number of locations addressed in the addressing step determined to contain a capture
object that includes a binding surface having affinity for at least one type of
biomarker molecules containing a biomarker molecule or a binding ligand, to the
number of locations addressed in the addressing step determined to contain a capture
object that includes a binding surface having affinity for at least one type of
biomarker molecule but not to contain any capture objects that include a binding
surface having affinity for at least one type of biomarker containing a biomarker

molecule or a binding ligand.

79. The method of any preceding claim, wherein the plurality of capture objects
that include a binding surface having affinity for at least one type of biomarker

comprises a plurality of beads.

80. The method of any preceding claim, wherein the plurality of locations

comprises a plurality of reaction vessels.

81. The method of any preceding claim, wherein the binding ligand comprises an

enzymatic component.
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82. The method of any preceding claim, wherein the measure of the concentration
of biomarker molecules in the fluid sample is determined at least in part by

comparison of a measured parameter to a calibration standard.

83. The method of any preceding claim, wherein following the spatially

segregating step, the locations are exposed to precursor labeling agent.

84. The method of claim 83, wherein the precursor labeling agent is converted to a

labeling agent upon exposure to a binding ligand.

85. The method of claim 84, wherein the number of locations containing a capture
object containing a biomarker molecule or a labeling agent is determined by

determining the number of locations comprising a labeling agent.

86. The method of any preceding claim, wherein the average volume of the
plurality of reaction vessels is between about 10 attoliters and about 100 picoliters, or

between about 1 femtoliter and about 1 picoliter.

87. The method of any preceding claim, wherein the average diameter of the
plurality of beads is between about 0.1 micrometer and about 100 micrometers, or

between about 1 micrometer and about 10 micrometers.

88. The method of any preceding claim, further comprising performing at least

one wash step.

89. The method of any preceding claim, further comprising sealing the plurality of

reaction vessels.

90. The method of any preceding claim, wherein the plurality of locations is

addressed using optical techniques.

91. The method of any preceding claim, wherein the binding surface comprises a

plurality of capture components.
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Abstract
The present invention, in some embodiments, generally relates to methods of
determining a treatment protocol for and/or a prognosis of a patient’s recovery from a
brain injury. In some embodiments, the brain injury results from a hypoxic event. In
some embodiments, methods are provided for determining a measure of the

concentration of tau protein in a patient sample containing or suspected of containing

tau protein.
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guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish

to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,

this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
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countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
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technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
15/269,142 09/19/2016 David Wilson Q0052.70018US02
CONFIRMATION NO. 6662
23628 FORMALITIES LETTER
WOLF GREENFIELD & SACKS, P.C.
600 ATLANTIC AVENUE N AT A AT
000000086127668

BOSTON, MA 02210-2206
Date Mailed: 09/29/2016

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION
FILED UNDER 37 CFR 1.53(b)
Filing Date Granted
Iltems Required To Avoid Abandonment:

An application number and filing date have been accorded to this application. The item(s) indicated below,
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all
required items below to avoid abandonment. Extensions of time may be obtained by filing a petition accompanied
by the extension fee under the provisions of 37 CFR 1.136(a).

* The statutory basic filing fee is missing.

* The application search fee must be submitted.

* The application examination fee must be submitted.

« Additional claim fees of $ 10720 as an undiscounted entity, including any required multiple dependent claim
fee, are required. Applicant must submit the additional claim fees or cancel the additional claims for which fees
are due.

+ Surcharge as set forth in 37 CFR 1.16(f) must be submitted.

The surcharge is due for any one of:
« late submission of the basic filing fee, search fee, or examination fee,
« late submission of inventor's oath or declaration,
« filing an application that does not contain at least one claim on filing, or
+ submission of an application filed by reference to a previously filed application.

SUMMARY OF FEES DUE:

The fee(s) required within TWO MONTHS from the date of this Notice to avoid abandonment is/are itemized
below. No entity status discount is in effect. If applicant is qualified for small entity status, a written assertion of
small entity status must be submitted to establish small entity status. (See 37 CFR 1.27). If applicant is qualified
for micro entity status, an acceptable Certification of Micro Entity Status must be submitted to establish micro
entity status. (See 37 CFR 1.29 and forms PTO/SB/15A and 15B.)

« $ 280 basic filing fee.

+ $ 140 surcharge.

+ $ 600 search fee.

« $ 720 examination fee.

+$ 2100 for 5 independent claims over 3.

« $ 7840 for 98 total claims over 20.
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« $ 780 for multiple dependent claim surcharge.
« $( 0) previous unapplied payment amount.
+$ 12460 TOTAL FEE BALANCE DUE.

Replies must be received in the USPTO within the set time period or must include a proper Certificate of Mailing
or Transmission under 37 CFR 1.8 with a mailing or transmission date within the set time period. For more
information and a suggested format, see Form PTO/SB/92 and MPEP 512.

Replies should be mailed to:

Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450

Alexandria VA 22313-1450

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web, including a copy
of this Notice and selecting the document description "Applicant response to Pre-Exam Formalities Notice".
https://sportal.uspto.gov/authenticate/AuthenticateUserLocalEPF.html

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or
visit our website at http:/www.uspto.gov/ebc.

If you are not using EFS-Web to submit your reply, you must include a copy of this notice.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/mabebe/
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MULTIPLE DEPENDENT CLAIM
FEE CALCULATION SHEET

Substitute for Form PTO-1360
(For use with Form PTO/SB/06)

Application Number

15269142

Filing Date

Applicant(s) David Wilson

* May be used for additional claims or amendments

CLAIMS AS FILED AFTER FIRST AFTER SECOND * * *
AMENDMENT AMENDMENT
Indep I Depend Indep I Depend Indep I Depend Indep I Depend Indep I Depend Indep I Depend
1 1 51 (1)
2 1 52 (1)
3 1 53 (1)
4 1 54 (1)
5 1 55 1
6 1 56 1
7 1 57 1
8 1 58 1
9 1 59 1
10 9 60 5
11 9 61 (1)
12 1 62 (1)
13 1 63 (1)
14 1 64 (1)
15 1 65 (1)
16 1 66 (1)
17 1 67 (1)
18 1 68 (1)
19 1 69 (1)
20 8 70 (1)
21 (1) 71 (1)
22 (1) 72 (1)
23 (1) 73 (1)
24 (1) 74 (1)
25 (1) 75 (1)
26 (1) 76 (1)
27 (1) 77 (1)
28 (1) 78 (1)
29 (1) 79 (1)
30 (1) 80 (1)
31 (1) 81 (1)
32 (1) 82 (1)
33 (1) 83 (1)
34 (1) 84 (1)
35 (1) 85 (1)
36 (1) 86 (1)
37 (1) 87 (1)
38 (1) 88 (1)
39 (1) 89 (1)
40 (1) 90 (1)
41 (1) 91 (1)
42 (1) 92
43 (1) 93
44 (1) 94
45 (1) 95
46 (1) 96
47 (1) 97
48 (1) 98
49 (1) 99
50 (1) 100
Total Indep 8 0 0
—1 T | — |
Depend
. N N N
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 15/269,142
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 CFR1.18(a), (b}, or (0)) N/A N/A N/A N/A 280
SEARCH FEE
(37 GFR 1.16(K). ), or (m)) N/A N/A N/A N/A 600
EXAMINATION FEE
A FONFEE N/A N/A N/A N/A 720
L?g?RLWﬁIgQ;MS 118 minus 20= 08 OR |x 80 7840
\(§7DCEiEwQE;VT CHAS 8 minus 3 = | © 5 x 420 2100
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 780
* |f the difference in column 1 is less than zero, enter "0” in column 2. TOTAL TOTAL 12320
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
| Total g i w -
s (37 CF(:H 16(i)) Minus X OR |x
) Independent * Minus | *** =
5 (37 CFR 1.16(h)) X OR X
<§: Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE(S) RATE(S) FEE(S)
E AMENDMENT PAID FOR
w Total * Minus b =
S| e CF?H.IB(H) g OR |x
% Independent * Minus | *** = . OR .
[Tm} (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16())
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".

*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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Docket No.: Q0052.70018US02

(PATENT)
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor: David Wilson

Application No.: 15/269,142

Confirmation No.: 6662

Filed: September 19, 2016

For: METHODS OF DETERMINING A TREATMENT PROTOCOL FOR
AND/OR A PROGNOSIS OF A PATIENT’S RECOVERY FROM A
BRAIN INJURY

Examiner: Not Yet Assigned

Art Unit: 1629

Certificate of Electronic Filing Under 37 CFR 1.8
| hereby certify that this paper (along with any paper referred to as being attached or enclosed) is being transmitted via the Office electronic filing
system in accordance with 37 CFR § 1.6(a)(4).

Dated: February 28, 2017 Electronic Signature for Ellen J. Paul: /Ellen J. Paul/

PRELIMINARY AMENDMENT UNDER 37 C.F.R. § 1.115

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

INTRODUCTORY COMMENTS

Prior to examination on the merits, please amend the above-identified U.S. patent

application as follows:

Amendments to the Claims are reflected in the listing of claims which begins on page 2 of

this paper.

Remarks begin on page 5 of this paper.
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Application No.: 15/269,142 2 Docket No.: Q0052.70018US02
Amendment dated February 28, 2017
Preliminary Amendment

AMENDMENTS TO THE CLAIMS

Please replace all prior versions, and listings, of claims in the application with the following

list of claims:

1. (Original) A method for determining a measure of the concentration of tau protein in a
patient sample containing or suspected of containing tau protein, comprising:

performing an assay to determine a measure of the concentration of tau protein in the
sample, wherein the limit of detection of tau protein of the assay is less than about 0.2 pg/mL.
2. (Original) The method of claim 1, wherein the tau protein is tau 23 (352, ON3R), tau 24
(383, ON4R), tau 37 (381, IN3R), tau 34 (412, IN4R), tau 39 (410, 2N3R), and/or tau 40 (441,
2N4R), optionally phosphorylated.

3. (Original) The method of claim 1, wherein the patient is suspected to have a brain injury,

optionally resulting from a hypoxic event.

4. (Original) The method of claim 1, wherein the sample is a bodily fluid.

5. (Original) The method of claim 4, wherein the bodily fluid is blood or a blood component.

6. (Original) The method of claim 4, wherein the bodily fluid is CSF.

7. (Original) The method of claim 5, wherein the blood component is plasma or serum.

8. (Original) The method of claim 1, wherein the measure of the concentration of tau protein is

determined in a plurality of samples taken from the patient over a period of time.

5066408.1
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Application No.: 15/269,142 3 Docket No.: Q0052.70018US02
Amendment dated February 28, 2017
Preliminary Amendment

9. (Original) The method of claim 8, wherein the plurality of samples are collected within 96
hours after the patient has experienced the brain injury or suspected brain injury, optionally

resulting from a hypoxic event.

10. (Currently Amended) A method of determining a patient’s prognosis for recovery from,
and/or determining a course of treatment for, a brain injury, wherein the prognosis and/or the course

of treatment is based at least in part on the measure of the concentration of tau protein determined in

the patient sample according to the method of any-ere-ofelaims1-9 claim 1.

11. (Original) The method of claim 10, wherein the brain injury results from a hypoxic event.

12. (Original) A method of determining a treatment protocol for and/or a prognosis of a
patient’s recovery from a brain injury comprising:
performing an assay on a blood sample from the patient and/or plasma and/or serum derived
from the blood sample to determine a measure of the concentration of tau protein in the sample; and
determining a prognosis of the patient’s recovery from the brain injury and/or a method of

treatment based at least in part on the measured concentration of tau protein present in the sample.

13. (Original) The method of claim 12, wherein the brain injury results from a hypoxic event.

14. (Original) A method of determining a treatment protocol for and/or a prognosis of a
patient’s recovery from a brain injury, comprising:

determining a prognosis of the patient’s recovery from the brain injury and/or a method of
treatment based at least in part on a measured concentration of tau protein present in a patient
sample, wherein the measured concentration has been determined by performing an assay on the
patient sample, which comprises a blood sample from the patient and/or plasma and/or serum
derived from the blood sample, to determine the measure of the concentration of tau protein in the

sample.
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Application No.: 15/269,142 4 Docket No.: Q0052.70018US02
Amendment dated February 28, 2017
Preliminary Amendment

15. (Original) The method of claim 14, wherein the brain injury results from a hypoxic event.

16-19. (Cancelled)

20. (Currently Amended) The method of any-ene-of-elaims1219 claim 12, wherein the limit of
detection for the assay is less than about 10 pg/mL, 9 pg/mL, 8 pg/mL, 7 pg/mL, 6 pg/mL, 5 pg/mL,
4 pg/mL, 3 pg/mL, 2 pg/mL, 1 pg/mL, 0.5 pg/mL, 0.1 pg/mL, 0.05 pg/mL, 0.02 pg/mL.

21. (Currently Amended) The method of any-ene-efelaims12-20-claim 12, wherein the brain

injury comprises a hypoxic event caused by cardiac arrest.

22. (Currently Amended) The method of any-ene-of-elaims12-20 claim 12, wherein the brain

injury comprises a hypoxic event caused by stroke.

23. (Currently Amended) The method efanyene-efelaims+220claim 12, wherein the brain

injury comprises a hypoxic event caused by an ischemic event.

24. (Currently Amended) The method of any-ene-efelarms3220claim 12, wherein the brain

injury comprises a hypoxic event caused by a thrombosis.

25-91. (Cancelled)
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Application No.: 15/269,142 5 Docket No.: Q0052.70018US02
Amendment dated February 28, 2017
Preliminary Amendment

REMARKS

Claims 1-91 were pending in the application. Claims 16-19 and 25-91 have been cancelled.
Claims 10 and 20-24 have been amended. The claims are being cancelled or amended to remove
multiple dependencies and/or for the purpose of reducing the excess claims fee and without
prejudice or disclaimer. The right to pursue the cancelled subject matter in this application or one
or more continuing applications is hereby reserved. No new matter has been added. Claims 1-15

and 20-24 are now pending in this application with claims 1, 12, and 14 being independent.

In view of the above amendment, the pending application is believed to be in condition for

examination.

If there is a fee occasioned by this amendment, including an extension fee, the Director is
hereby authorized to charge any deficiency or credit any overpayment in the fees filed, asserted to
be filed or which should have been filed herewith to Deposit Account No. 23/2825 under Docket
No. Q0052.70018US02 from which the undersigned is authorized to draw.

Dated: February 28, 2017 Respectfully submitted,

Electronic signature: /Andrea J. Gabert/
Andrea J. Gabert, Ph.D.

Registration No.: 68,904

WOLF, GREENFIELD & SACKS, P.C.
600 Atlantic Avenue

Boston, Massachusetts 02210-2206
617.646.8000
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Docket No.: Q0052.70018US02

(PATENT)
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor: David Wilson

Application No.: 15/269,142

Confirmation No.: 6662

Filed: September 19, 2016

For: METHODS OF DETERMINING A TREATMENT PROTOCOL FOR
AND/OR A PROGNOSIS OF A PATIENT’S RECOVERY FROM A
BRAIN INJURY

Examiner: Not Yet Assigned

Art Unit: 1629

Certificate of Electronic Filing Under 37 CFR 1.8
| hereby certify that this paper (along with any paper referred to as being attached or enclosed) is being transmitted via the Office electronic filing
system in accordance with 37 CFR § 1.6(a)(4).

Dated: February 28, 2017 Electronic Signature for Ellen J. Paul: /Ellen J. Paul/

RESPONSE TO NOTICE TO FILE MISSING PARTS OF APPLICATION

Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

In response to the Notice to File Missing Parts of Application — Filing Date Granted mailed
September 29, 2016, Applicant respectfully submits a Preliminary Amendment and the Filing Fee
for the Application.

Please charge our Credit Card in the amount of $3,140.00 covering the fees set forth in 37
C.F.R. § 1.16(a), 1.16(f), 1.16(k), and 1.16(0), and 1.17(a). The Director is hereby authorized to
charge any deficiency or credit any overpayment in the fees filed, asserted to be filed or which
should have been filed herewith (including any necessary extension of time) to our Deposit Account

No. 23/2825, under Docket No. Q0052.70018US02.
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Application No.: 15/269,142 2 Docket No.: Q0052.70018US02

The Director is hereby authorized to charge any deficiency or credit any overpayment in the
fees filed, asserted to be filed or which should have been filed herewith to our Deposit Account No.

23/2825, under Docket No. Q0052.70018US02.

Dated: February 28, 2017 Respectfully submitted,

Electronic signature: /Andrea J. Gabert/
Andrea J. Gabert, Ph.D.

Registration No.: 68,904

WOLF, GREENFIELD & SACKS, P.C.
600 Atlantic Avenue

Boston, Massachusetts 02210-2206
617.646.8000
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Doc Code: TRAN.LET
Document Description: Transmittal Letter

USED IN LIEU OF PTO/SB/21 (07-09)

FORM

TRANSMITTAL

(to be used for all correspondence after initial filing)

Application Number

15/269,142-Conf. #6662

Filing Date September 19, 2016
First Named Inventor David Wilson

Art Unit 1629

Examiner Name Not Yet Assigned

Total Number of Pages in This Submission

Attorney Docket Number

Q0052.70018US02

ENCLOSURES (Check all that apply)

Fee Transmittal Form

|:| Fee Attached
Amendment/Reply
|:| After Final

I:I Affidavits/declaration(s)

Extension of Time Request

D Express Abandonment Request

D Information Disclosure Statement

Certified Copy of Priority
Document(s)

Reply to Missing Parts/
Incomplete Application

Reply to Missing Parts
under 37 CFR 1.52 or 1.53

|:| Drawing(s)

|:| Licensing-related Papers

|:| Petition

Petition to Convert to a
Provisional Application

|:| Power of Attorney, Revocation
Change of Correspondence Address

I:I Terminal Disclaimer
I:I Request for Refund
|:| CD, Number of CD(s)

D Landscape Table on CD

D Proprietary Information

D Status Letter

Other Enclosure(s) (please

After Allowance Communication
to TC

Appeal Communication to Board
of Appeals and Interferences

Appeal Communication to TC
(Appeal Notice, Brief, Reply Brief)

Identify below):

-Request for Corrected Filing
Receipt

-Corrected Filing Receipt showing
changes

Remarks

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT

Firm Name

WOLF, GREENFIELD & SACKS, P.C.

Signature

/Andrea J. Gabert/

Printed name

Andrea J. Gabert, Ph.D.

Date

February 28, 2017

Reg. No.

68,904

Dated: __ February 28, 2017

Certificate of Electronic Filing under 37 CFR §1.8
| hereby certify that this paper (along with any paper referred to as being attached or enclosed) is being transmitted via the Office's electronic
filing system in accordance with 37 CFR § 1.6(a)(4).

Electronic Signature for Ellen J. Paul: /Ellen J. Paul/
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PTO/AIA/22 (03-13)

Approved for use through 7/31/2016. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

Docket Number (Optional)

PETITION FOR EXTENSION OF TIME UNDER 37 CFR 1.136(a) Q0052.70018US02

Application Number 15/269,142-Conf. #6662 | Filed September 19, 2016

For METHODS OF DETERMINING A TREATMENT PROTOCOL FOR AND/OR A PROGNOSIS OF A PATIENT'S

RECOVERY FROM A BRAIN INJURY

AtUnit 129 | Examiner Not Yet Assigned

This is a request under the provisions of 37 CFR 1.136(a) to extend the period for filing a reply in the above-identified application.
The requested extension and fee are as follows (check time period desired and enter the appropriate fee below):

Fee Small Entity Fee Micro Entity Fee

[ ] One month (37 CFR 1.17(a)(1)) $200 $100 $50 $
[ ] Two months (37 CFR 1.17(a)(2)) $600 $300 $150 $
Three months (37 CFR 1.17(a)(3)) $1,400 $700 $350 $ 1,400.00
[ ] Four months (37 CFR 1.17(a)(4) $2,200 $1,100 $550 $
[ ] Five months (37 CFR 1.17(a)(5)) $3,000 $1,500 $750 $

|:| Applicant asserts small entity status. See 37 CFR 1.27.

|:| Applicant certifies micro entity status. See 37 CFR 1.29.
Form PTO/SB/15A or B or equivalent must either be enclosed or have been submitted previously.

|:| A check in the amount of the fee is enclosed.
Payment by credit card. Ferm-PTO-2038-is-attached.
|:| The Director has already been authorized to charge fees in this application to a Deposit Account.

The Director is hereby authorized to charge any fees which may be required, or credit any overpayment, to
Deposit Account Number 23/2825
Payment made via EFS-Web.

WARNING: Information on this form may become public. Credit card information should not be included on this form. Provide
credit card information and authorization on PTO-2038.

| am the

[I applicant.

attorney or agent of record. Registration number 68,904 .

D attorney or agent acting under 37 CFR 1.34. Registration number

/Andrea J. Gabert/ February 28, 2017
Signature Date
Andrea J. Gabert, Ph.D. 617.646.8000
Typed or printed name Telephone Number

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and certifications. Submit
multiple forms if more than one signature is required, see below*.

|:| * Total of 1 forms are submitted.

Certificate of Electronic Filing under 37 CFR §1.8
| hereby certify that this paper (along with any paper referred to as being attached or enclosed) is being transmitted via the Office’s electronic filing
system in accordance with 37 CFR § 1.6(a)(4).

Dated: _ February 28, 2017 Electronic Signature for Ellen J. Paul: /Ellen J. Paul/
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PTO/SB/17 (03-13)

Approved for use through 01/31/2014. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995 no persons are required to respond to a collection of information unless it displays a valid OMB control number

Complete if known
F E E T RAN S M ITTAL Application Number 15/269,142-Conf. #6662
Filing Date September 19, 2016
|:| Applicant asserts small entity status. See 37 CFR 1.27. First Named Inventor David Wilson
Applicant certifies micro entity status. See 37 CFR 1.29. Examiner Name Not Yet Assigned
Form PTO/SB/15A or B or equivalent must either be enclosed -
or have been submitted previously. Art Unit 1629
TOTAL AMOUNT OF PAYMENT ($) 3,140.00 Practitioner Docket No. Q0052.70018US02

METHOD OF PAYMENT (check all that apply)

I:l Check Credit Card I:l Money Crder I:l None l:l Other (please identify):

E‘Deposit Account Deposit Account Number:  23/2825 Deposit Account Name: Wolf, Greenfield & Sacks, P.C.
For the above-identified deposit account, the Director is hereby authorized to (check all that apply):
Charge fee(s) indicated below l:l Charge fee(s) indicated below, except for the filing fee

Charge any additional fee(s) or underpayment of X | Credit any overpayment of fee(s
fee(s) under 37 CFR 1.16 and 1.17 Y pay ©

WARNING: Information on this form may become public. Credit card information should not be included on this form. Provide credit card
information and authorization on PTO-2038.

FEE CALCULATION
1. BASIC FILING, SEARCH, AND EXAMINATION FEES (U = undiscounted fee; S = small entity fee; M = micro entity fee)

FILING FEES SEARCH FEES EXAMINATION FEES
Application Type U ($) S($ M($ U X 65) M($ U S M($ Fees Paid ($)
Utility 280 140* 70 600 300 150 720 360 180 1,600.00
Design 180 90 45 120 60 30 460 230 115
Plant 180 90 45 380 190 95 580 290 145
Reissue 280 140 70 600 300 150 2,160 1,080 540
Provisional 260 130 65 0 0 0 0 0 0

* The $140 small entity status filing fee for a utility application is further reduced to $70 for a small entity status applicant who files the application via EFS-Web.

2. EXCESS CLAIM FEES

Fee Description Undiscounted Fee (3)  Small Entity Fee ($) Micro Entity Fee ($)
Each claim over 20 (including Reissues) 80 40 20
Each independent claim over 3 (including Reissues) 420 210 105
Multiple dependent claims 780 390 195
Total Claims Extra Claims Fee ($) Eee Paid ($) Multiple Dependent Claims
0 -20 orHP = X = 0 Fee ($) Fee Paid ($)
HP = highest number of total claims paid for, if greater than 20.
Indep. Claims Extra Claims Eee ($) Fee Paid ($)
0 -3orHP= X = 0

HP = highest number of independent claims paid for, if greater than 3.
3. APPLICATION SIZE FEE

If the specification and drawings exceed 100 sheets of paper (excluding electronically filed sequence or computer listings under 37 CFR 1.52(e)), the application size
fee due is $400 ($200 for small entity) ($100 for micro entity) for each additional 50 sheets or fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37 CFR 1.16(s).

Total Sheets Extra Sheets Number of each additional 50 or fraction thereof Eee ($) Fee Paid ($)
-100 = /50 = (round up to a whole number) x =
4. OTHER FEE(S) Fees Paid ($)

Non-English specification, $130 fee (no small or micro entity discount)
Non-electronic filing fee under 37 CFR 1.16(t) for a utility application, $400 fee ($200 small or micro entity)

Other (e.g., late filing surcharge): 1253 Extension for response within third month 1,400.00
1051 Surcharge - Late filing fee, search fee, ... 140.00

SUBMITTED BY

Signature /Andrea J. Gabert/ Py 68,904 [Telephone  617.646.8000

Name (Print'Type) | Andrea J. Gabert, Ph.D. Date February 28, 2017

Certificate of Electronic Filing under 37 CFR §1.8
I hereby certify that this paper (along with any paper referred to as being attached or enclosed) is being transmitted via the Office's electronic
filing system in accordance with 37 CFR § 1.6(a)(4).

Dated: February 28, 2017 Electronic Signature for Ellen J. Paul: /Ellen J. Paul/
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Docket No.: Q0052.70018US02

(PATENT)
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor: David Wilson

Application No.: 15/269,142

Confirmation No.: 6662

Filed: September 19, 2016

For: METHODS OF DETERMINING A TREATMENT PROTOCOL FOR
AND/OR A PROGNOSIS OF A PATIENT’S RECOVERY FROM A
BRAIN INJURY

Examiner: Not Yet Assigned

Art Unit: 1629

Certificate of Electronic Filing Under 37 CFR 1.8
| hereby certify that this paper (along with any paper referred to as being attached or enclosed) is being transmitted via the Office electronic filing
system in accordance with 37 CFR § 1.6(a)(4).

Dated: February 28, 2017 Electronic Signature for Ellen J. Paul: /Ellen J. Paul/

REQUEST FOR CORRECTED FILING RECEIPT

Office of Initial Patent Examination's Filing Receipt Corrections

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Dear Sir:

Applicant hereby requests that a corrected Filing Receipt be issued in the above-identified
patent application. The official Filing Receipt received by Applicant, a copy of which is attached

hereto, has an error in the title.

On page 2 of the filing receipt, the title should read “METHODS OF DETERMINING A
TREATMENT PROTOCOL FOR AND/OR A PROGNOSIS OF A PATIENTA#S PATIENT’S
RECOVERY FROM A BRAIN INJURY.”

Applicant additionally requests that all pertinent U.S. Patent and Trademark Office records

relating to the subject application be changed to reflect this correction.
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Application No.: 15/269,142 2 Docket No.: Q0052.70018US02

Applicant believes no fee is due with this request. However, if a fee is due, please charge
our Deposit Account No. 23/2825 under Docket No. Q0052.70018US02 from which the

undersigned is authorized to draw.

Dated: February 28, 2017 Respectfully submitted,

Electronic signature: /Andrea J. Gabert/
Andrea J. Gabert, Ph.D.

Registration No.: 68,904

WOLF, GREENFIELD & SACKS, P.C.
600 Atlantic Avenue

Boston, Massachusetts 02210-2206
617.646.8000
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7 UNITED StaTES PATENT AND TRADEMARK OFFIGE
w | UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address %:‘()]\ NER FOR PATENTS

Alexand inia 22313-1450
WWW.LSDLO 0%
A\PZETIID}I\(/EQ;;ON I 3:11{;;;“:;‘:%(:;}: i GRL‘pN‘?TRT ! FI.. FEE REC'D g ATTY.DOCKET.NO iTOT CLAIMSIH\T) CLAIMS
15/269,142 (9/19/2016 1629 0.00 Q0052.70018U802 9 8
CONFIRMATION NO. 6662
23628 FILING RECEIPT
WOLF GREENFIELD & SACKS, P.C. i B o oS i
600 ATLANTIC AVENUE R R R LR

BOSTON, MA 02210-2206
Date Mailed: 09/29/2016

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. i an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Paris" for this application, please submit
any corrections io this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

inventor(s)
David Wilson, Boxborough, MA;
John Henrik Zetterberg, Molnlycke, SWEDEN;
Kaj Blennow, Kungsbacka, SWEDEN,;
Jeffrey D. Randall, Canton, MA;
Applicant(s)
Quanterix Corporation, Lexington, MA;
Assignment For Published Patent Application
Quanterix Corporation, Lexington, MA

Power of Attorney: The patent practitioners associated with Customer Number 23628

Domestic Priority data as claimed by applicant
This application is a CON of 14/111,326 06/24/2014
which is a 371 of PCT/US2012/033343 04/12/2012
which claims benefit of 61/524,693 08/17/2011
and claims benefit of 61/474,315 04/12/2011

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see htip.//www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Dala Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.786.

Permission to Access Application via Priority Document Exchange: No

Permission to Access Search Resulis: No
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Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/6S as
appropriate.

if Required, Foreign Filing License Granted: 09/28/2016

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 15/269,142

Projected Publication Date: To Be Determined - pending completion of Missing Parts
Non-Publication Request: No

Early Publication Request: No
Title

METHODS OF DETERMINING A TREATMENT PROTOCOL FOR AND/OR A PROGNOSIS OF A
PATIENT'S PAHENTA#S RECOVERY FROM A BRAIN INJURY

Preliminary Class
514
Statement under 37 CFR 1.55 or 1.78 for AlA (First inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an iniernational
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries o ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents”) for more information on timeframes and deadiines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish

to consult the U.S. Government website, hitp//www .stopfakes.gov. Part of a Department of Commerce initiative,

this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
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countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business invesiment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
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technology, manufacture products, deliver services, and grow your business, visit hitp//www.SelectUSA.gov or call
+1-202-482-6800.
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Electronic Acknowledgement Receipt

EFS ID: 28492657
Application Number: 15269142
International Application Number:
Confirmation Number: 6662

Title of Invention:

METHODS OF DETERMINING A TREATMENT PROTOCOL FOR AND/OR A
PROGNOSIS OF A PATIENTA’S RECOVERY FROM A BRAIN INJURY

First Named Inventor/Applicant Name:

David Wilson

Customer Number:

23628

Filer:

Andrea J. Gabert/Ellen Paul

Filer Authorized By:

Andrea J. Gabert

Attorney Docket Number: Q0052.70018US02
Receipt Date: 28-FEB-2017
Filing Date: 19-SEP-2016
Time Stamp: 17:57:59

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $3140

RAM confirmation Number

030117INTEFSW17591400

Deposit Account

232825

Authorized User

Wolf Greenfield

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

37 CFR 1.17 (Patent application and reexamination processing fees)

37 CFR 1.21 (Miscellaneous fees and charges)
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File Listing:

Document s . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (if appl.)
460021
1 Request for Corrected Filing Receipt Q005270018US02-CFR-AJG.pdf| no 4
81c958913505f88101f68ef1€27d55974935
bcoa
Warnings:
Information:
23855
2 Extension of Time Q005270018US02-EXT-AJG.pdf no 1
9d12cfc2ectbb09412ebaab1fcec8d6912cc|
e5h9
Warnings:
Information:
32072
3 Fee Worksheet (SB06) Q005270018US02-FEE-AJG.pdf no 1
e4d5b82bf16310267546d5091fac1a62592
eedf
Warnings:
Information:
24564
4 Applicant Response to Pre-Exam Q005270018US02-NTMP-AJG. no 5
Formalities Notice pdf
2¢100d2b91e17201268afe316dd6053c3 2e]
50c9c
Warnings:
Information:
33612
5 Q00527001 SUZ(])CZ-PAMN-AJG. yes 5
p 394ceB1efea55e320635a833bc9234e0160
Multipart Description/PDF files in .zip description
Document Description Start End
Applicant Arguments/Remarks Made in an Amendment 5 5
Claims 2 4
Preliminary Amendment 1 1
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Warnings:

Information:
24897
6 Request for Corrected Filing Receipt Q00527001 SUZ?Z_RCFR_AJG' no 2
p c0700f3abdf62779a6832364217294feS6fa
7d56
Warnings:
Information:
25395
7 Miscellaneous Incoming Letter Q005270018US02-TRN-AJG.pdf} no 1
8076e2c3d6610f98b215063844b2fd 1ae13
Warnings:
Information:
39558
8 Fee Worksheet (SB06) fee-info.pdf no 2
5d14399f91a3916a26339b3f2c24€7531a76]
Warnings:
Information:
Total Files Size (in bytes){ 663974

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office
If a new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Electronic Patent Application Fee Transmittal

Application Number:

15269142

Filing Date:

19-Sep-2016

Title of Invention:

METHODS OF DETERMINING A TREATMENT PROTOCOL FOR AND/OR A
PROGNOSIS OF A PATIENTA’S RECOVERY FROM A BRAIN INJURY

First Named Inventor/Applicant Name:

David Wilson

Filer: Andrea J. Gabert/Ellen Paul
Attorney Docket Number: Q0052.70018US02
Filed as Large Entity
Filing Fees for Utility under 35 USC 111(a)
Description Fee Code Quantity Amount Suz—;l'g(t;)l in
Basic Filing:
UTILITY APPLICATION FILING 1011 1 280 280
UTILITY SEARCH FEE 1111 1 600 600
UTILITY EXAMINATION FEE 1311 1 720 720
Pages:
Claims:
Miscellaneous-Filing:
LATE FILING FEE FOR OATH OR DECLARATION 1051 1 140 140

Petition:
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Description Fee Code Quantity Amount SuB—;’g(t;)l in
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Extension - 3 months with $0 paid 1253 1 1400 1400
Miscellaneous:
Total in USD ($) 3140
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE RECD I ATTY.DOCKET.NO ITOT CLAIMSI IND CLAIMSl
15/269,142 09/19/2016 1629 1740 0052.70018US02 20
CONFIRMATION NO. 6662
23628 UPDATED FILING RECEIPT

500 ATLANTIC AVENLE OO0 A AN T

BOSTON, MA 02210-2206
Date Mailed: 03/02/2017

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)
David Wilson, Boxborough, MA;
John Henrik Zetterberg, Molnlycke, SWEDEN;
Kaj Blennow, Kungsbacka, SWEDEN;
Jeffrey D. Randall, Canton, MA;
Applicant(s)
Quanterix Corporation, Lexington, MA;
Assignment For Published Patent Application
Quanterix Corporation, Lexington, MA

Power of Attorney: The patent practitioners associated with Customer Number 23628

Domestic Priority data as claimed by applicant
This application is a CON of 14/111,326 06/24/2014
which is a 371 of PCT/US2012/033343 04/12/2012
which claims benefit of 61/524,693 08/17/2011
and claims benefit of 61/474,315 04/12/2011

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: No

Permission to Access Search Results: No
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Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 09/28/2016

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 15/269,142

Projected Publication Date: 06/08/2017
Non-Publication Request: No

Early Publication Request: No
Title

METHODS OF DETERMINING A TREATMENT PROTOCOL FOR AND/OR A PROGNOSIS OF A
PATIENTA’S RECOVERY FROM A BRAIN INJURY

Preliminary Class
514
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish

to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,

this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
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countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
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technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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Application/Control Number: 15/269,142 Page 2
Art Unit: 1649

The present application is being examined under the pre-AlA first to invent provisions.

In the event the determination of the status of the application as subject to AIA 35 U.S.C. 102 and
103 (or as subject to pre-AlA 35 U.S.C. 102 and 103) is incorrect, any correction of the statutory basis for
the rejection will not be considered a new ground of rejection if the prior art relied upon, and the rationale

supporting the rejection, would be the same under either status.

DETAILED ACTION
This action is in response to claim amendments filed 2/28/17. Claims 1-15 and 20-24 are pending

and under examination.

Claim Objections

Claims 2-3 and 9 are objected to because of the following informalities:

The claim(s) currently use exemplary language (e.g. such as, optionally, preferably, in particular,
etc.). Such language does not further limit the claim but potentially causes confusion over the claim
scope. See MPEP § 2173.05(d) which states that “[d]escription of examples or preferences is properly set
forth in the specification rather than the claims. If stated in the claims, examples and preferences may
lead to confusion over the intended scope of a claim". Therefore, exemplary language should either be
positively recited as a claim limitation or removed from the claim altogether.

Claim 20 is objected to because the list of detection limits should include the word "or" prior to the
last member of the list.

Appropriate correction is required.

Claim Rejections - 35 USC § 112

The following is a quotation of 35 U.S.C. 112(b):

(b) CONCLUSION.—The specification shall conclude with one or more claims particularly
pointing out and distinctly claiming the subject matter which the inventor or a joint inventor
regards as the invention.

The following is a quotation of 35 U.S.C. 112 (pre-AlA), second paragraph:
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The specification shall conclude with one or more claims particularly pointing out and distinctly
claiming the subject matter which the applicant regards as his invention.

Claims 9-11 are rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AlA), second paragraph,
as being indefinite for failing to particularly point out and distinctly claim the subject matter which the
inventor or a joint inventor, or for pre-AlA the applicant regards as the invention.

Claim 10 requires that a decision is made based at least in part on the measurement according to
claim 1. However, it is unclear if the claim requires performing the method as part of claim 10 or if it is
sufficient for one practicing the method of claim 10 to simply obtain these measurements, the
measurement itself having been performed by another (similar to claim 14, which clearly does not require
the artisan to actually perform the measurements to infringe the claim).

Claim 9 recites the limitation "the brain injury or suspected brain injury" in 2. There is insufficient
antecedent basis for this limitation in the claim. Neither claim 8 nor claim 1 recite or require a patient with
a brain injury or suspected brain injury and thus it is unclear to what this limitation is referring.

Therefore, claims 9-11 are indefinite.

The following is a quotation of the first paragraph of 35 U.S.C. 112(a):

(a) IN GENERAL.—The specification shall contain a written description of the
invention, and of the manner and process of making and using it, in such full, clear, concise,
and exact terms as to enable any person skilled in the art to which it pertains, or with which it
is most nearly connected, to make and use the same, and shall set forth the best mode
contemplated by the inventor or joint inventor of carrying out the invention.

The following is a quotation of the first paragraph of pre-AlA 35 U.S.C. 112:

The specification shall contain a written description of the invention, and of the
manner and process of making and using it, in such full, clear, concise, and exact terms as to
enable any person skilled in the art to which it pertains, or with which it is most nearly
connected, to make and use the same, and shall set forth the best mode contemplated by the
inventor of carrying out his invention.
Claims 1-13 and 20-24 are rejected under 35 U.S.C. 112(a) or 35 U.S.C. 112 (pre-AlA), first

paragraph, as failing to comply with the written description requirement. The claim(s) contains subject

matter which was not described in the specification in such a way as to reasonably convey to one skilled
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in the relevant art that the inventor or a joint inventor, or for pre-AlA the inventor(s), at the time the
application was filed, had possession of the claimed invention.

Claim 1 is a "method for determining a measure of the concentration of tau protein" wherein the
only step is "performing an assay to determine a measure of the concentration of tau protein”. The assay
has no objective, repeatable steps and can be any possible method save the functional requirement of
the assay to detect less than "about 0.2 pg/mL".

Thus, the breadth of the claim encompasses any and all methods that detect tau at the recited
threshold. However, the instant specification discloses one such assay (e.g., p.46-49) with several
documents cited in support of details “associate[d] with this assay” (p.48; emphasis added), supporting
the conclusion that only one such assay is disclosed. However, a single example of one assay is
insufficient to represent the full genus of all assays capable of the required sensitivity nor do the
specification or claims set forth the common structures or steps required to define this genus.

Vas-Cath Inc. v. Mahurkar, 19USPQ2d 1111, clearly states “applicant must convey with
reasonable clarity to those skilled in the art that, as of filing date sought, he or she was in possession of
the invention. The invention is, for purposes of the ‘written description’ inquiry, whatever is now claimed.”
(See page 1117). The specification does not “clearly allow persons of ordinary skill in the art to recognize
that [he or she] invented what is claimed.” (See Vas-Cath at page 1116). As discussed above, the artisan
cannot envision the details of such assays commensurate with what is now claimed nor assays beyond
the one disclosed in the instant specification, and therefore conception is not achieved until reduction to
practice has occurred, regardless of the complexity or simplicity of the method of isolation. Adequate
written description requires more than a mere statement that it is part of the invention and reference to a
potential method of isolating it. See Fiers v. Revel, 25 USPQ2d 1601 at 1606 (CAFC 1993) and Amgen
Inc. v. Chugai Pharmaceutical Co. Ltd., 18 USPQ2d 1016. In the same way, adequate written description
requires more than a statement that all assays are part of the invention coupled with an invitation for
others to discover such assays.

One cannot describe what one has not conceived. See Fiddes v. Baird, 30 USPQ2d 1481 at

1483. In Fiddes, claims directed to mammalian FGF’s were found to be unpatentable due to lack of
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written description for that broad class. The specification provided only the bovine sequence. Here, there
is no evidence that Applicant conceived of any method other than the one disclosed.

Thus, claim 1 does not meet the written description requirement. Dependent claims do not set
forth any additional steps of this “assay” and are deficient for the same reason. Note that while claims 8
and 9 indicate multiple samples are taken or that the samples are collected within a certain period of time,
this does not define the assay being used to actually measure the samples nor do these steps address
the deficiencies as set forth above.

Claim 12 is even broader in that the “assay” does not require any particular sensitivity and is
deficient for the same reasons as above. Dependent claims thereof do not address this deficiency.

Essentially, the claim is defined by a result to be achieved. Applicant claims a method of
measuring tau whereby the only claim step is "measure tau" and defines such measurement by a
detection threshold rather than any objective steps or structure. See MPEP §2163(1)(A) which states:

"The claimed invention as a whole may not be adequately described where an invention is

described solely in terms of a method of its making coupled with its function and there is no

described or art recognized correlation or relationship between the structure of the invention and

its function. A biomolecule sequence described only by a functional characteristic, without any

known or disclosed correlation between that function and the structure of the sequence, normally

is not a sufficient identifying characteristic for written description purposes, even when

accompanied by a method of obtaining the claimed sequence.”

Such is the case here, where the claims are described wholly by a sensitivity to be achieved; this
is insufficient to meet the written description requirement.

Therefore, claims 1-13 and 20-24 do not meet the written description requirement.

Claims 1-13 and 20-24 are rejected under 35 U.S.C. 112(a) or 35 U.S.C. 112 (pre-AlA), first
paragraph, because the specification, while being enabling for measuring tau using the disclosed assay,
does not reasonably provide enablement for the breadth of utilizing all possible assays that measure tau,

even when limited to those assays with a specific limit of detection. The specification does not enable
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any person skilled in the art to which it pertains, or with which it is most nearly connected, to use the
invention commensurate in scope with these claims.

Claim 1 is a "method for determining a measure of the concentration of tau protein" wherein the
only step is "performing an assay to determine a measure of the concentration of tau protein”. The assay
has no objective, repeatable steps and can be any possible method save the functional requirement of
the assay to detect less than "about 0.2 pg/mL".

Thus, the breadth of the claim encompasses any and all methods that detect tau at the recited
threshold. However, the instant specification discloses one such assay (e.g., p.46-49) with several
documents cited in support of details “associate[d] with this assay” (p.48; emphasis added), supporting
the conclusion that only one such assay is disclosed. Thus, the instant claims cover all possible methods
while offering no more than a single example and an invitation to discover other methods which might
have the required limit of detection; this is undue experimentation.

The claims are interpreted as “single means” claims. See MPEP § 2181 (V). In particular, this
section of the MPEP notes that a single means claim cannot invoke §112, sixth paragraph and as the
instant claims are not an explicit “means-plus-function” claim, the claims are not limited by the structure,
material, or act disclosed in the specification. The instant fact pattern is similar to that in In re Hyatt, 798
F.2d 712, 218 USPQ 195 (Fed. Cir. 1983), wherein a single means claim which covered every
conceivable means for achieving the stated purpose was held nonenabling for the scope of the claim
because the specification at most disclosed only those means known to the inventors. When claims
depend on a recited property, a fact situation comparable to Hyatt is possible, where the claim covers
every conceivable structure (means) for achieving the stated property (result) while the specification
discloses at most only those known to the inventor. Note the statement in Hyatt

“the language [of the final paragraph of §112] does not go so far as to permit a so-called single
means claim, that is a claim which recites merely one means plus a statement of function and
nothing else. Attempts to evade this by adding purely nominal elements to such a claim will

undoubtedly be condemned."
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In this case, the claim recites “merely one means” (“assay to” does not imply any structure and is
a generic placeholder; see MPEP §2181) and a function (measure tau with a detection limit of about 0.2
pg/mL) as the only limitations of the claim. Such a single means claim fails to meet the enablement
requirement in full.

See also Fiers v. Sugano, 984 F.2d 164, 25 USPQ2d 1601 (Fed. Cir. 1993) and MPEP
§2164.08(a). There is an unknown multitude of other specific methods that potentially could accomplish
the claimed function and no structural requirement or particular steps is recited for any of the assays in
the instant claims. Therefore, the specification fails to provide enough guidance for one skilled in the art
on how to practice the instant method, thereby requiring trial and error experimentation to identify
methods meeting the functional limitations of the claims. The general knowledge and level of skill in the
art do not supplement the omitted description because specific, not general, guidance is what is needed.

Therefore, claims 1-13 and 20-24 are not enabled for the full scope of the claims.

Claim Rejections - 35 USC § 101
35 U.S.C. 101 reads as follows:
Whoever invents or discovers any new and useful process, machine, manufacture, or

composition of matter, or any new and useful improvement thereof, may obtain a patent
therefor, subject to the conditions and requirements of this title.

Claims 10-15 and 20-24 are rejected under 35 U.S.C. § 101 because the claims as a whole are
not directed to patent eligible subject matter. Based upon an analysis with respect to the claim as a
whole, these claims do not recite something significantly more than a judicial exception. The rationale for
this determination is explained below:

Guidance with respect to patent eligibility under 35 U.S.C. § 101 has been provided, effective 16
December 2014 and published in the Federal Register V 79 No 241 (please visit
http://www .uspto.gov/patents/law/exam/interim_guidance_subject_matter_eligibility.jsp for the published
guidance). This guidance has been provided in light of recent court decisions such as Association for

Molecular Pathology v. Myriad Genetics, Inc., 569 U.S. __, 133 S. Ct. 2107, 2116, 106, USPQ2d 1972
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(2013), Mayo Collaborative Services v. Prometheus Laboratories, Inc., 566 U.S. __, 132 S. Ct. 1289, 101
USPQ2d 1961 (2012), and Alice Corporation PTY. LTD v CLS Bank International.

The first step under this guidance is determining if the claim is directed to one of the four statutory
categories (process, machine, manufacture, or composition of matter). In this case, the claims are
methods (a process). The second step is determining if the claims recite or involve judicial exception(s),
such as laws of nature, natural phenomena, natural products, or an abstract idea. In this case, the claims
are drawn to judicial exceptions: “determining a prognosis...based at least in part on the measure
concentration of tau protein”.

Thus, it must be determined if the claim as a whole recites something significantly more than the
judicial exceptions.

Regarding claims 14-15 (and claims 10-11 under one interpretation; see above), the claim is
entirely abstract. The method clearly sets forth that the measuring of tau has already been completed
prior to the start of the claimed method and such measurement in not required to be performed by the
artisan as part of the claimed method, e.g., “the measured concentration has been determined”
(emphasis added). All that is required to infringe on the claim is for, by way of example, an individual to
read a report in which these tau numbers are reported and make a mental determination. Abstract ideas,
including “mental processes” (MPEP §2106(ll)) are not patent eligible.

Regarding the remaining rejected claims, where a claim describes a judicial exception, such a
claim “requires closer scrutiny for eligibility because of the risk that it will ‘tie-up’ the excepted subject
matter and pre-empt others from using [the judicial exception]" (federal register, p.74622, C1). While all
inventions to some degree involve natural laws, products, and other judicial exceptions, the new guidance
regarding patent eligibility makes clear that a practical application of these exceptions is necessary,
offering “significantly more” than the exception itself. Limitations that were found not to be enough to
qualify as “significantly more” include:

- Mere instructions to implement an abstract idea on a computer

- Adding generic instructions that the judicial exception should be used ("apply it")
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- Simply appending well-understood, routine and conventional activities previously known to

the industry, specified at a high level of generality

- Adding insignificant extrasolution activity to the exception ("mere data gathering")

- Generally linking the use of the exception to a particular technological environment or field of

use

Claim 1 is an independent claim. Based on the newest life sciences guidance regarding §101
(published May 2016), claim 1 is eligible as it follows the fact pattern of the Julitis example claim 1, where
the claim is no more than measuring/detecting the protein. However, claim 10 and independent claim 12
introduce the judicial exception of calling out the natural correlation between this protein and determining
a treatment protocol/prognosis. Such limitations follow the pattern of Julitis claim 2, which is ineligible.
This is also similar to the fact pattern of the claims at issue in Mayo, where a drug was administered, the
natural metabolites were measured, and a conclusion was made about treatment efficacy; this was
deemed ineligible by the Supreme Court.

In Mayo, a level of the metabolite "less than about 230 pmol per 8x10° red blood cells [indicated]
a need to increase the amount of said drug”. Such claim limitations were found to be a description of the
correlation itself and not “significantly more”. It was also found that steps prior to this constituted routine
data gathering, instructing the artisan to engage in conventional, well-known practices and then "warning"
the user of the implications of the data; this was not eligible in Mayo.

The step of “determining” (mental) as well as the correlation between tau levels to
prognosis/treatment protocol are judicial exceptions which must be set aside to determine if the claims
are significantly more than a recitation of these exceptions.

For claim 12, the only other element of the claim is a generic indication that tau should be
measured in a blood sample and encompasses any and all means of doing so. However, this represents
a necessary step for anyone seeking to utilize the natural correlation of tau in blood to the
diagnosis/treatment protocol and thus "ties up" the exception itself. Moreover, "mere data gathering” is
generally recognized as insufficient, being characterized as "insignificant extrasolution activity to the

exception”.
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Claims 13 and 21-24 simply describe the population on which to perform this method. This is a
further description of the correlation (where the correlation exists) and must likewise be set aside and
cannot offer "significantly more".

Claim 20 sets forth detection limits for the assay. However, this does not convey any structural
requirements for the assay. In one interpretation, this is merely a description of the natural correlation
itself, informing the artisan of the ranges in which the correlation is observable. In another, it is generic
instructions to use assays of high sensitivity; using sensitive assays to detect proteins represents no more
than conventional wisdom in the art. In either case, such a description does not offer significantly more.

Claim 10 recites solely the judicial exception, relying on claim 1 for the method. However, the
method of claim 1 is "measure tau", which is required and unfairly ties up the judicial exception. The
limitation that the assay has a detection limit of 0.2 pg/mL does not add significantly more for the same
reasons as claim 20.

Claim 11 further describes the correlation and must set aside for the same reasons as above.

Finally, note that in the Julitis example, a generic, well-known assay was not patent eligible but an
assay using a novel antibody (mAbD33) was. The instant claims are not limited to any particular assay;
however, assays of the required specificity were well-known and routinely used to measure proteins. See
for example Rissin (“single molecule enzyme linked immunosorbent assay detects serum proteins as
subfemtomolar concentrations”; cited on form 892). Here, Rissin describes antibodies attached to beads,
which then bind a target antigen, followed by binding the antigen with a biotin-labeled antibody, where
only some of the beads bind the biotin-antibody, dividing these beads into wells, and imaging them to
determine the number of locations containing the biotin-antibody by exposure to a streptavidin-B-gal
(streptavidin-enzyme) conjugate in order to determine the concentration of the antigen (e.g., figure 1).
While Rissin does not explicitly use the technique to measure tau, Rissin teaches the technology is
broadly applicable to detecting single protein molecules in blood for sensitive diagnostic assays
(abstract). The instant claims do not require any particular, novel antibody or other unique reagent instead
only defining the assay by a detection limit. Thus, once informed of the relevant correlation, the "digital

ELISA" technique would have been a well-known choice using conventional, commercially available
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monoclonal antibodies in order to measure tau concentration at the required sensitivity. Thus, such an
assay does not provide significantly more than instructions to a relevant audience to use known
techniques to observe a natural phenomenon and to “apply it”. This is not patent eligible.
See also (all cited on 892):
- Harma 2000 Clinical Chemistry
- Gorris 2010 “analytical chemistry on the femtoliter scale"
- Ekins 2010 “Clinical Chemistry
- Duffy 2011 “immunoassays with broad dynamic ranges based on combining digital and
digitally enhanced analog detection of enzyme labels”
- *Chen 2009 AIChE
- Xie 2009 JACS
- Burton 2010 Lab Chip
- Agrawal 2007 J Agric Food Chem1
- Quaternix 2010 /IQT Technology Focus Day
- 2011 “Quanterix discovers link between heart attack-induced hypoxia suspected Alzheimer’s
disease pathway”
- US 20110245097
- US 20100075407
- US 20110212537

- US 20110212848

This list is not exhaustive, but illustrates that at the time of or before the instant invention, an assay
meeting the criteria of the instantly claimed assay was already publicly known and had been disclosed as
measuring numerous different proteins from cancer antigens to AB to tau. For example, the Quaternix
document above ("single molecule arrays for digital detection in complex samples" IQT technology focus
day presented 25 March 2010, more than one year before the instant priority date of 12 April 2011)

describes using antibodies bound to beads to capture a “target protein”, followed by a biotin-labeled
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detection antibody, performed in a plurality of wells (p.13), suggests its use relative to neurological
diseases (p.19), and explicitly states that the method was used to measure tau in blood of AD patients
and age-matched controls (p.22). The document also teaches measuring tau in relation to TBI (p.29).

The instant claims are similar to the claims at issue in Mayo, in which the Supreme Court
indicated that a correlation that is a consequence of how a certain compound is metabolized was patent
ineligible. Observation that the natural expression of tau is somehow correlated to brain injury with
general instructions that the information should be somehow "applied" does not add significantly more to
the exception itself and is thus patent ineligible. In Mayo, the data was also gathered in a way already
known and used in the prior art and it was only the observation of the correlation that was “inventive”,
which the Court deemed was not enough to render a claim patent eligible.

In summary, the above analysis conducted in line with all current guidance issued by the USPTO
sets forth the rationale for deeming the above claims patent ineligible. It is appreciated that all inventions
at some level embody, use, reflect, rest upon, or apply a law of nature, natural phenomenon, or abstract
idea. However, the instant claims do not improve another technology, apply the judicial exception with
any specific machine, transform the gathered data into a different state or thing, add a limitation that is
anything more than what is well-understood, conventional, or routine in the field, or any other meaningful
limitation beyond generally linking the use of the exception to a particular technological environment. In
other words, the claims as a whole instruct a user to observe tau using conventional samples and a
known methodology and then informs this relevant audience about a correlation that exists between the
gathered data and a prognosis/treatment protocol. The added steps of determining the prognosis “based
at least in part” on the gathered data is no more than instructions to “apply it”.

Therefore, claims 10-15 and 20-24 are not patent eligible.

Claim Rejections - 35 USC § 102
The following is a quotation of the appropriate paragraphs of pre-AlA 35 U.S.C. 102 that form the
basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —
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(b) the invention was patented or described in a printed publication in this or a foreign country
or in public use or on sale in this country, more than one year prior to the date of application
for patent in the United States.

Claim(s) 1-5 and 7 are rejected under pre-AlA 35 U.S.C. 102(b) as being anticipated by Quaternix
2010 IQT Technology Focus Day (hereinafter Quaternix 2010a).

Regarding claim 1, Quaternix 2010a teaches an assay to measure tau in blood of AD patients
and age matched controls (p.22). Thus, Quaternix 2010a performs an assay to determine a measure of
the concentration of tau protein in a patient sample containing tau protein. Regarding the detection limit of
the assay, Quaternix 2010a teaches detection of single molecules (p.5) and detection in the aM range (p.
4,10, 11, 14). Thus, the Quaternix 2010a assay clearly has a detection limit at or below “about 0.2
pg/mL".

Regarding claim 2, Quaternix 2010a teaches measurement of total tau in a human blood sample
and thus necessarily includes measurement of the recited isoforms of tau.

Regarding claim 3, Quaternix 2010a teaches measuring tau in blood of patients suffering
traumatic brain injury (p.29: “You want a nice serum marker for TBI, you do it through tau”).

Regarding claim 4, the sample is a body fluid (blood).

Regarding claim 5, the sample is blood.

Regarding claim 7, Quaternix 2010a teaches the sample is plasma or serum (p.13).

Therefore, claims 1-5 and 7 are anticipated by Quaternix 2010a.

Claim Rejections - 35 USC § 103
The following is a quotation of pre-AlA 35 U.S.C. 103(a) which forms the basis for all obviousness

rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described
as set forth in section 102 of this title, if the differences between the subject matter sought to
be patented and the prior art are such that the subject matter as a whole would have been
obvious at the time the invention was made to a person having ordinary skill in the art to which
said subject matter pertains. Patentability shall not be negatived by the manner in which the
invention was made.
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This application currently names joint inventors. In considering patentability of the claims under
pre-AlA 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various claims was
commonly owned at the time any inventions covered therein were made absent any evidence to the
contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out the inventor and invention
dates of each claim that was not commonly owned at the time a later invention was made in order for the
examiner to consider the applicability of pre-AlA 35 U.S.C. 103(c) and potential pre-AlA 35 U.S.C. 102(e),

(f) or (g) prior art under pre-AlA 35 U.S.C. 103(a).

Claims 1-9 are rejected under pre-AlA 35 U.S.C. 103(a) as being unpatentable over Quaternix
2010a.

Claims 1-5 and 7 are anticipated by Quaternix 2010a and obvious for the same reasons. Further,
selection of a specific tau isoform would have been a predictable variation of the disclosure of Quaternix
2010a given the robust nature of the technology to accurately measure tau and a variety of other proteins
with such sensitivity. In the same way, it would have been a predictable variation of the disclosure to
measure tau in any sample suspected of containing tau. Quaternix 2010a teaches the assay detects tau
in blood of healthy controls and thus one of ordinary skill in the art at the time of the invention would have
had a reasonable expectation of success when using the method to measure tau in any subject
irrespective of that subject's health/disease, including those suffering a hypoxic event.

Regarding claim 6, Quaternix 2010a also teaches that tau is altered in TBI patients in the CSF.
Thus, while not explicitly measuring tau in such a sample, one of ordinary skill in the art would have had a
reasonable expectation of success when using a CSF sample to detect tau.

Regarding claim 8, Quaternix 2010a teaches measuring a plurality of samples (e.g., p.22) but
does not explicitly teach these are from the same subject. As noted by the United States Supreme Court,
if a person of ordinary skill can implement a predictable variation, § 103 likely bars its patentability. As

Quaternix 2010a teaches the method measures tau in a sample for multiple subjects including healthy
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and AD patients, repeating the test on another sample from the same subject is no more than a
predictable, obvious variation of the method.

Regarding claim 9, the claim is indefinite as above. Inasmuch as the claim requires collection of a
second sample within 96 hours of the first sample taken, it is noted that “[W]here the general conditions of
a claim are disclosed in the prior art, it is not inventive to discover the optimum or workable ranges by
routine experimentation.” In re Aller, 220 F.2d 454, 456, 105 USPQ 233, 235 (CCPA 1955). See MPEP
§2144.05(11). In this case, Quaternix 2010a discloses the whole of the methodology including taking a
plurality of samples; thus, the difference in claim 9 is only in that Quaternix 2010a does not explicitly state
that samples are taken from the same patient within 96 hours of each other. However, this is a
predictable variation dependent on the results to be obtained. Instructions which optimize the timing of the
samples to be taken does not make the claim non-obvious where all other elements were already known
and disclosed in the prior art.

Therefore, claims 1-9 would have been obvious over Quaternix 2010a.

Claims 1-15, 20, and 22-24 are rejected under pre-AlA 35 U.S.C. 103(a) as being unpatentable
over Quaternix “single molecule arrays for digital detection in complex samples” IQT technology Focus
Day (hereinafter Quaternix 2010a) in view of Wunderlich (cited on form 892).

Claims 1-9 would have been obvious over Quaternix 2010a as above.

Quaternix 2010a describes the bead-based SiMoA (single molecule array) immunoassay (p.13).
Quaternix 2010a teaches a monomeric bead attached to an antibody (see bead at left of page 13)
exposed to blood plasma (“100 ul of serum or plasma as test sample”) to form a bead comprising at least
one immobilized protein molecule (second bead image on page 13). Quaternix 2010a then discloses
exposing (mixing) the bead to an antibody/biotin conjugate followed by exposure to an antibody-enzyme
complex. This is followed by using the enzyme to determine the concentration of the protein by spatially
segregating the reporter. This can also be seen on page 5 where samples are partitioned into a plurality
of well and each reporter is individually counted (where a statistically significant number of well are not

associated), page 12 where the reporters are spatially separated and on page 14 where the number of
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"active wells" is measured. Quaternix 2010a teaches using this technology for diagnostic use in
neurological diseases such as Alzheimer’s (p.19) and explicitly uses this assay to measure tau in blood of
AD patients and age matched controls (p.22). Thus, Quanternix 2010a would have rendered obvious
claims 1-9 as discussed above. Quaternix 2010a states “You want a nice serum marker for TBI, you do it
through tau” (p.29). While Quaternix 2010a suggests the use of tau as a diagnostic marker for TBI,
Quaternix 2010a follows this with "you may have a use" and "you may be able to get". These qualified
statements in conjunction with a lack of experimental evidence of this relationship would not be sufficient
on its own to provide a reasonable expectation of success, a best representing a hope that such a
correlation exists.

Wunderlich measures tau in multiple samples from the same patient (66 such patients) over the
course of 120 hours after stroke, eight out of nine measurements being made at 96 hours or less after
stroke onset. Wunderlich teaches that tau protein values were significantly correlated with functional
outcome at 3 months, is associated with clinical deficits and infarct volume, and can be used as an
additional predictor of the early course of stroke and functional outcomes (abstract).

Regarding claim 9, under an interpretation of the claim where the patient actually has a brain
injury, Wunderlich provides motivation for one of ordinary skill in the art at the time of the invention to
measure tau in a subject with a brain injury at multiple times within 96 hours after said injury as
Wunderlich demonstrates that tau values in this window are correlated with prognosis after stroke.

Regarding claim 10, Wunderlich teaches that tau serum levels are correlated with stroke
prognosis. Thus, one of ordinary skill in the art at the time of the invention would have found it obvious to
utilize such tau concentrations at least in part for determining a patient's prognosis. Obtaining those
values using the methodology of Quaternix 2010a would have been obvious for the same reasons that
claim 1 would have been obvious above. In the reverse, Quaternix 2010a suggests without evidence that
tau is correlated to stroke and Wunderlich provides the experimental evidence to support that conclusion,
thus providing the motivation to the ordinary artisan to reasonably expect the method of Quaternix 2010a
to provide useful information when determining a patient's prognosis after brain injury.

Regarding claim 11, stroke is a hypoxic event (e.g., instant claim 22).
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Regarding claim 12, measuring tau in blood/ serum and using this information to make a
determination of patient prognosis would have been obvious for the same reasons above.

Regarding claim 13, stroke is a hypoxic event.

Regarding claim 14, using information about tau concentration in a patient’s serum to determine a
patient prognosis would have been obvious as above.

Regarding claim 15, stroke is a hypoxic event.

Regarding claim 20, the detection limit of the method of Quaternix 2010a is less than about 10
pg/ml as discussed above.

Regarding claim 22, Wunderlich teaches the correlation between tau and stroke prognosis as
above.

Regarding claim 23, Wunderlich teaches the stroke is ischemic stroke.

Regarding claim 24, Wunderlich teaches performing thrombolysis on the patients with ischemic
stroke (p.560 C1; table 1). Thus, Wunderlich clearly includes thrombolic stroke (where the hypoxic event
is caused by a thrombosis). Further, thrombosis causing such hypoxic events is well known and one of
ordinary skill in the art at the time of the invention would have had a reasonable expectation that the
findings of Wunderlich could be predictably applied to such subject, particularly as Wunderlich notes that
thrombolysis did not significantly lower tau values.

Therefore, claims 1-15, 20, and 22-24 would have been obvious over Quaternix 2010a and

Waunderlich.

Claims 1-15, 20-21, and 23 is/are rejected under pre-AlA 35 U.S.C. 103(a) as being unpatentable
over Quaternix 2010a in view of Mortberg (cited on form 892).

Claims 1-9 would have been obvious over Quaternix 2010a as above.

Regarding claim 10, Mortberg teaches measuring tau in plasma after cardiac arrest at 2, 6, 12,
24, 48, and 96 hours (p.28). Mortberg teaches there is a significant difference in tau levels between

patients with a good outcome versus a poor outcome (p.48).
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Thus, one of ordinary skill in the art at the time of the invention would have found it obvious to
utilize such tau concentrations at least in part for determining a patient's prognosis as Mortberg teaches
tau levels are correlated with prognosis. Obtaining those values using the methodology of Quaternix
2010a would have been obvious for the same reasons that claim 1 would have been obvious above.

Regarding claim 11, cardiac arrest is a hypoxic event that causes brain injury.

Regarding claim 12, measuring tau in blood/ serum and using this information to make a
determination of patient prognosis would have been obvious for the same reasons above.

Regarding claim 13, cardiac arrest is a hypoxic event.

Regarding claim 14, using information about tau concentration in a patient’s serum to determine a
patient prognosis would have been obvious as above.

Regarding claim 15, cardiac arrest is a hypoxic event.

Regarding claim 20, the detection limit of the method of Quaternix 2010a is less than about 10
pg/ml as discussed above.

Regarding claim 21, Mortberg teaches the correlation between tau and cardiac arrest prognosis
as above.

Regarding claim 23, cardiac arrest is an ischemic event.

Therefore, claims 1-15, 20-21, and 23 would have been obvious over Quaternix 2010a and

Mortberg.

Double Patenting
The nonstatutory double patenting rejection is based on a judicially created doctrine grounded in
public policy (a policy reflected in the statute) so as to prevent the unjustified or improper timewise
extension of the “right to exclude” granted by a patent and to prevent possible harassment by multiple
assignees. A nonstatutory double patenting rejection is appropriate where the conflicting claims are not
identical, but at least one examined application claim is not patentably distinct from the reference claim(s)
because the examined application claim is either anticipated by, or would have been obvious over, the

reference claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re
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Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645
(Fed. Cir. 1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d
438, 164 USPQ 619 (CCPA 1970); In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d) may be used to
overcome an actual or provisional rejection based on nonstatutory double patenting provided the
reference application or patent either is shown to be commonly owned with the examined application, or
claims an invention made as a result of activities undertaken within the scope of a joint research
agreement. See MPEP § 717.02 for applications subject to examination under the first inventor to file
provisions of the AlA as explained in MPEP § 2159. See MPEP §§ 706.02(1)(1) - 706.02(1)(3) for
applications not subject to examination under the first inventor to file provisions of the AlA. A terminal
disclaimer must be signed in compliance with 37 CFR 1.321(0).

The USPTO Internet website contains terminal disclaimer forms which may be used. Please visit
www.uspto.gov/patent/patents-forms. The filing date of the application in which the form is filed
determines what form (e.g., PTO/SB/25, PTO/SB/26, PTO/AIA/25, or PTO/AIA/26) should be used. A
web-based eTerminal Disclaimer may be filled out completely online using web-screens. An eTerminal
Disclaimer that meets all requirements is auto-processed and approved immediately upon submission.
For more information about eTerminal Disclaimers, refer to

www.uspto.gov/patents/process/file/efs/guidance/eTD-info-1.jsp.

Claims 1-15 and 20-24 are provisionally rejected on the ground of nonstatutory double patenting
as being unpatentable over claim 1-11, 15, and 23-30 of copending Application No. 14111331 (reference
application). Although the claims at issue are not identical, they are not patentably distinct from each
other because the reference application is directed to the same methodology:

- detection limit less than 0.2 pg/mL, e.g., claim 1

- plurality of samples within 96 hours, e.g., claim 9

- same samples, e.g., claims 6,7
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The difference is in the reference application being drawn to a “first biomarker” (claim 15) rather
than explicitly tau. However, the specification of the reference application clearly indicates tau is one such
biomarker (paragraph 39) indicating that one of ordinary skill would be aware of such biomarkers.

This is a provisional nonstatutory double patenting rejection because the patentably indistinct

claims have not in fact been patented.

Claims 1-15 and 20-24 are provisionally rejected on the ground of nonstatutory double patenting
as being unpatentable over claims 55, 92-102, 108-115 of copending Application No. 14111326
(reference application). Although the claims at issue are not identical, they are not patentably distinct from
each other because the reference claims are more specific and fully anticipate the instant claims.

This is a provisional nonstatutory double patenting rejection because the patentably indistinct

claims have not in fact been patented.

Conclusion

No claim is allowed.

US 20100075407, US 20100075862, US 20110212462, US 20110212537, US 20110212848,
and US 20110245097 (see form 892) all appear to be relevant to the assay steps, i.e., to the data

gathering steps of the method. However, these documents fail to correlate tau levels with brain injury.

Any inquiry concerning this communication or earlier communications from the examiner should
be directed to ADAM M. WEIDNER whose telephone number is (571)272-3045. The examiner can
normally be reached on Monday - Friday, 800 - 1630 EST.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s supervisor,
Jeffrey Stucker can be reached on 571-272-0911. The fax phone number for the organization where this

application or proceeding is assigned is 571-273-8300.
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Information regarding the status of an application may be obtained from the Patent Application
Information Retrieval (PAIR) system. Status information for published applications may be obtained from
either Private PAIR or Public PAIR. Status information for unpublished applications is available through
Private PAIR only. For more information about the PAIR system, see http:/pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic Business Center (EBC)
at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer Service Representative
or access to the automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-

1000.

/ADAM M WEIDNER/

Primary Examiner, Art Unit 1649
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AMENDMENT IN RESPONSE TO NON-FINAL OFFICE ACTION UNDER
37CFR.§1.111

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

INTRODUCTORY COMMENTS

In response to the Office Action dated March 27, 2017, please amend the above-identified

U.S. patent application as follows:

Amendments to the Claims are reflected in the listing of claims which begins on page 2 of

this paper.

Remarks/Arguments begin on page 7 of this paper.
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Application No.: 15/269,142 2 Docket No.: Q0052.70018US02
Reply to Office Action of March 27, 2017

AMENDMENTS TO THE CLAIMS

Please replace all prior versions, and listings, of claims in the application with the following

list of claims:

Please replace all prior versions, and listings, of claims in the application with the following

list of claims:

1-11. (Cancelled)

12. (Currently Amended) A method of determining atreatmentprotocolforandfer a prognosis
of a patient’s recovery from a brain injury comprising:

(a performing an assay on each of a plurality of blood samples obtained from the

patient following the brain injury and/or plasma and/or serum derived from_each of the blood

samples to determine a measure of the tau protein molecule concentration eftaaprotei-in cach the

sample,

wherein the plurality of samples are obtained from the patient over a period of time of at

least about 48 hours,

wherein at least one of the plurality of samples is obtained within 12 hours of the brain

injury,

wherein the assay comprises spatially segregating and detecting single tau protein

molecules, and

wherein the limit of detection of tau protein molecules of the assay is less than about 0.2

pg/mL;

(b) determining an area under a curve of a graph of the measure of the tau protein

molecule concentration in the plurality of samples versus time, wherein the area is determined for

the total period of time; and

(©) determining a prognosis of the patient’s recovery from the brain injury andfera
method-oftreatment-based atdeastinpart on the area under the curve determined in step (b)the

l . o o,
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Application No.: 15/269,142 3 Docket No.: Q0052.70018US02
Reply to Office Action of March 27, 2017

13. (Original) The method of claim 12, wherein the brain injury results from a hypoxic event.

14-20. (Cancelled)

21. (Previously presented) The method of claim 12, wherein the brain injury comprises a

hypoxic event caused by cardiac arrest.

22. (Previously presented) The method of claim 12, wherein the brain injury comprises a

hypoxic event caused by stroke.

23. (Currently Amended) The method_of claim 12, wherein the brain injury comprises a hypoxic

event caused by an ischemic event.

24. (Previously presented) The method of claim 12, wherein the brain injury comprises a

hypoxic event caused by a thrombosis.

25-91. (Cancelled)

92. (New) The method of claim 12, further comprising determine a method of treatment based at

least in part on the area under the curve determined in step (b).

93. (New) The method of claim 12, wherein tau protein molecules are spatially segregated into a
plurality of locations, wherein a statistically significant fraction of the locations contain a single tau
protein molecule and a statistically significant fraction of the locations do not contain any tau

protein molecules

94. (New) The method of claim 93, wherein the plurality of locations comprises a plurality of

reaction vessels.
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Application No.: 15/269,142 4 Docket No.: Q0052.70018US02
Reply to Office Action of March 27, 2017

95. (New) The method of claim 93, wherein the plurality of locations comprises plurality of

droplets.

96. (New) The method of claim 12, wherein the assay further comprises:

exposing a plurality of capture objects that each include a binding surface having affinity
for tau protein molecules to the blood sample;

immobilizing at least a portion of the tau protein molecules with respect to the plurality of
capture objects such that at least some of the capture objects associate with at least one tau protein
molecule and a statistically significant fraction of the capture objects do not associate with any tau
protein molecules;

spatially segregating at least a portion of the capture objects subjected to the immobilizing
step into a plurality of locations;

addressing at least a portion of the plurality of locations subjected to the spatially
segregating step and determining the number of said locations containing a tau protein molecule;
and

determining the measure of the tau protein molecule concentration in the blood sample based

at least in part on the number of locations determined to contain a tau protein molecule.

97. (New) The method of claim 96, wherein the plurality of capture objects comprises a

plurality of beads.

98. (New) The method of claim 12, further comprising plotting the measure of the tau protein

molecule concentration versus time on a graph to determine the area under the curve.

99. (New) The method of claim 12, wherein each of the tau protein molecule is selected from
the group consisting of tau 23 (352, ON3R), tau 24 (383, ON4R), tau 37 (381, IN3R), tau 34 (412,
IN4R), tau 39 (410, 2N3R), and tau 40 (441, 2N4R).
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Application No.: 15/269,142 5 Docket No.: Q0052.70018US02
Reply to Office Action of March 27, 2017

100. (New) The method of claim 99, wherein at least a portion of the tau protein molecules are

phosphorylated.

101.  (New) The method of claim 12, wherein the patient’s prognosis is correlated with a Cerebral
Performance Category (CPC) score including classifications of good or poor,

wherein a good CPC score indicates a prognosis of the patient being conscious and alert with
normal function or only slight disability or conscious and alert with moderate disability after a
selected period of time, and

wherein a poor CPC score indicates a prognosis of the patient being conscious with the
patient having a severe disability, being comatose or in a persistent vegetative state, or being brain

dead or suffering death from other causes after a selected period of time.

102. (New) The method of claim 101, wherein the prognosis is good for the recovery from the

brain injury if the area under the curve is less than about 800.

103.  (New) The method of claim 101, wherein the prognosis is poor for the recovery from the

brain injury if the area under the curve is greater than about 800.

104. (New) A method of determining a prognosis of a patient’s recovery from a brain injury
comprising:

(a) performing an assay on each of a plurality of blood samples obtained from the
patient following the brain injury and/or plasma and/or serum derived from each of the blood
samples to determine a measure of the tau protein molecule concentration in each sample,

wherein the plurality of samples are obtained from the patient over a period of time of at
least about 48 hours,

wherein at least one of the plurality of samples is obtained within 12 hours of the brain
injury,

wherein the assay comprises spatially segregating and detecting single tau protein

molecules, and

5769619.1
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Application No.: 15/269,142 6 Docket No.: Q0052.70018US02
Reply to Office Action of March 27, 2017

wherein the limit of detection of tau protein molecules of the assay is less than about 0.2
pg/mL;

(b) determining the area under the curve of a graph of the measure of the tau protein
concentration in the plurality of samples versus time, wherein the area is determined for a second
peak in the tau protein molecule concentration; and

(©) determining a prognosis of the patient’s recovery from the brain injury and/or a

method of treatment based on the area under the curve determined in step (b).

105. (New) A method of determining a prognosis of a patient’s recovery from a brain injury
comprising:

(a) performing an assay on a blood sample obtained from the patient following the brain
injury and/or plasma and/or serum derived from the blood sample to determine a measure of the tau
protein molecule concentration in the sample,

wherein the assay comprises spatially segregating and detecting single tau protein
molecules,

wherein the limit of detection of tau protein molecules of the assay is less than about 0.2
pg/mL; and

(b) determining a prognosis of the patient’s recovery from the brain injury based on the

measure of the tau protein molecule concentration in the sample determined in step (a).
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Application No.: 15/269,142 7 Docket No.: Q0052.70018US02
Reply to Office Action of March 27, 2017

REMARKS

Applicant respectfully requests reconsideration. Claims 1-15 and 20-24 were previously
pending in this application. By this amendment, Applicant is cancelling claims 1-11, 14, 15, and 20
without prejudice or disclaimer. Claims 12 and 23 have been amended. New claims 92-105 have
been added. The right to pursue the cancelled subject matter in one or more continuing applications
is hereby reserved. As a result, claims 12-13, 21-24, and 92-105 are pending for examination with

claims 12, 104, and 105 being independent claims. No new matter has been added.

Objections to the Claims

The Examiner objected to claims 2-3 and 9 because of informalities. Without acceding to the

merits of the objections, claims 2-3 and 9 have been cancelled rendering the objection moot.

Rejections under 35 U.S.C. 8112

The Examiner rejected claims 9-11 under 35 U.S.C. §112 (pre-AlIA), second paragraph, as
being indefinite for failing to particularly point out and distinctly claim the subject matter which the
applicant regards as the invention.

Without acceding to the merits of the rejections, claims 9-11 have been cancelled rendering

this rejection moot.

The Examiner rejected claims 1-13 and 20-24 under 35 U.S.C. §112 (pre-AIA), first
paragraph, as allegedly failing to comply with the written description requirement. The Examiner
also rejected these claims under 35 U.S.C. §112 (pre-AIA), first paragraph, alleging that the
specification, while being enabling for measuring tau using the disclosed assay, does not reasonably
provide enablement for the breadth of utilizing all possible assays that measure tau, even when
limited to those assays with a specific limit of detection.

Without acceding to the merits of the rejections, independent claim 1 has been cancelled
without prejudice or disclaimer. Accordingly, the rejection of this claim and its dependent claims 2-

11, also cancelled, has been rendered moot.
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Regarding independent claim 12 and its dependent claims, without acceding to the merits of
the rejection and solely to expedite allowance, this claim has been amended to recite specific acts
further refining the claimed assay, specifically, that the assay comprises spatially segregating and
detecting single tau protein molecules, and that the limit of detection of tau protein molecules of the
assay is less than about 0.2 pg/mL. Claim 12 as amended thus now even more clearly satisfies the
written description requirements. In particular, the specification makes it clear that the inventors
possessed and described the invention commensurate with the scope as presently claimed and did
not limit the assay techniques to a single narrowly defined assay as alleged in the Office action.
Indeed, the specification as filed provides numerous examples and variations of assay methods that
may be employed in connection with invention as presently claimed (e.g., see pages 22-33 of the
specification as filed). As just one example, the tau molecules may be spatially segregated into
reaction vessels or droplets (e.g., see page 33-38 of the specification as filed). This is in stark
contrast to the Examiner’s statement that the instant specification only discloses one assay (Office
Action, page 5). Furthermore, the patent and patent applications incorporated by reference provide a
wide gamut of variations of the methods in which assays having the claimed limitations can be
conducted. Accordingly, the rejections of the claims as failing to meet the written description
requirement has been overcome and should be withdrawn.

Furthermore, with regard to the Examiner’s alternative basis of rejection under the
enablement requirement of 35 U.S.C. §112 (pre-AIA), first paragraph, it is not required that the
claims recite all of the limitations of specific preferred embodiments,’ nor to enable a claim is it
required that the specification disclose every detail of every assay or every possible condition or
combination of conditions for every possible type of assay that could be used in the claimed
methods and that would fall within the scope of the methods as claimed so long as one skilled in the

art could make and use the invention over a reasonable scope correlated with the scope of the

! MPEP Section 2164.08 — “[T]o provide effective incentives, claims must adequately protect inventors. To demand that
the first to disclose shall limit his claims to what he has found will work or to materials which meet the guidelines
specified for “preferred” materials in a process such as the one herein involved would not serve the constitutional
purpose of promoting progress in the useful arts. Quoting In re Goffe, 542 F.2d 564, 567, 191 USPQ 429, 431 (CCPA
1976).
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invention as claimed without undue experimentation.2 It would be impossible to meet such a
standard without restricting the scope of claims only to the specific preferred examples disclosed in
the specification. It is a fundamental tenet of black letter patent law that claim scope need not be
limited to only the exemplary embodiments disclosed in the specification to meet the enablement
requirement.3 As noted above, claim 12 has been amended to add specific limitations of the assay
comprising spatially segregating spatially segregating and detecting single tau protein molecules,
and the limit of detection of tau protein molecules of the assay is less than about 0.2 pg/mL, even
further guiding the person of ordinary skill and refining and limiting the scope of protection sought.
Given that the Patent Office, with the exception of broad general allegations in the Office Action,
has not explained why practicing the invention over a scope reasonably correlated with the scope of
the invention as presently claimed would require undue experimentation — and it is the position of
the applicant that that no undue experimentation would be required — the Patent Office has not
established that scope of enablement does not bear a reasonable correlation to the scope of the
claims.* Since nothing more is required to meet the enablement requirement, this rejection should be

withdrawn.

Rejections Under 35 U.S.C. §101
The Examiner rejected claims 10-15 and 20-24 under 35 U.S.C. §101 because the claims as

a whole are alleged to not be directed to patent eligible subject matter.

In the Office Action on page 8, the Examiner alleges that these claims are directed to a
judicial exception to patent eligibility — the correlation of measured tau protein concentration to
patient prognosis, presumably a “natural phenomenon” or “law of nature” — and that the remainder
of the claims does not recite “something significantly more than the judicial exception(s),” thus

rendering the claims ineligible. Applicant traverses on the basis of the above amendments and

> MPEP Section 2164.08 — “All that is necessary is that one skilled in the art be able to practice the claimed invention,
given the level of knowledge and skill in the art. Further the scope of enablement must only bear a “reasonable
correlation” to the scope of the claims.”

*Inre Goffe, 542 F.2d 564, 567, 191 USPQ 429, 431 (CCPA 1976) — see quote from footnote 1 above.

* MPEP Section 2164.04 — “According to In re Bowen, 492 F.2d 859, 862-63, 181 USPQ 48, 51 (CCPA 1974), the
minimal requirement is for the examiner to give reasons explaining the uncertainty of the enablement. This standard is
applicable even when there is no evidence in the record of operability without undue experimentation beyond the
disclosed embodiments.”
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remarks below. However, regarding independent claim 12 and its dependent claims, without
acceding to the merits of the rejection and solely in order to expedite allowance, independent claim
12 has been amended to recite a plurality of steps that more specifically describe the assay method
for determining tau protein concentration and the process for determining a patient’s prognosis.
Without acceding to the merits of the rejection, independent claim 14 and its dependent claims have
been cancelled rendering the rejection as applied to those claims moot.

The 2014 Interim Guidance on Patent Subject Matter Eligibility (“Guidelines™) released by
the Patent Office on December 16, 2014 set forth a two-step test for analyzing subject-matter
eligibility of a claim under §101. The first step of the two-part test is whether the claims is directed
to a judicial exception such as an abstract idea (Step 2A), for example, a “law of nature”. If so, the
second step involves determining whether the claims recite additional elements that amount to
significantly more than the judicial exception (Step 2B).

The United States Supreme Court decision in Mayo Collaborative Services v. Prometheus
Laboratories, Inc., 132 S.Ct. 1289 (2012) set forth considerations for determining patent eligibility
of claims that directed to a “law of nature.” A patent-eligible claim must transform a process into an
inventive application of the “law of nature” which is not merely an obvious application of purely
conventional techniques. Mayo at 1299. The claim must also do more than simply instruct users to
take the law of nature and simple “apply it.” Id. at 1300. Rather, the claim should recite how the
principal is implemented in a new and unconventional way. /d. Amended claim 12 meet the all of
foregoing criteria and is thus patent eligible under the USPTO Guidelines and the controlling case
law it embodies

Specifically, amended claim 12 is patent-eligible at least because - to the extent that under
Step 2A of the Guidelines the claim is “directed to” a law of nature or natural correlation judicial
exception, which is not conceded - the process steps in the context of the claimed method clearly
recite something “significantly more” than the judicial exception (Step 2B), and thus, the claims are
directed towards eligible subject matter. The steps do not simply instruct the skilled artisan to take
the law of nature and simply “apply it,” but rather involve an application of the judicial exception in
a way that was unconventional and unprecedented at the time the invention was made. Arguably,

the judicial exception at issue is a “law of nature” or “natural correlation” involving the relationship
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between tau measurement in blood or serum or plasma derived from the blood, and the prognosis of
the patient’s recovery from a brain injury. Notably, the link between the measured tau levels in
blood or serum or plasma derived from the blood and the prognosis was not known at the time the
invention was made. The inventors of the subject application discovered that, using certain assay
techniques that were unconventional for use in measuring tau at the time of the invention, very low
levels of tau in blood or serum or plasma derived from the blood could be determined, and were
correlated to the extent of brain injury, such that that these low levels could be used to determine a
patient’s prognosis following the brain injury. Without this link discovered by the inventors, and the
innovative and unconventional methods they developed and employed to facilitate reliable
measurement, it would not be possible to use tau levels to determine a patient’s prognosis as
claimed.

While the inventors discovery of the correlation was a significant and important advance in
the field, the current claims recite “significantly more’ than that, thereby making them patent
eligible. Indeed, they are patent-eligible at least because they do significantly more than merely
restate the natural correlation in terms that instruct the person skilled in the art to just “apply it”
using conventional techniques in the art. The claims by contrast recite assay techniques involving
single molecule partitioning and counting for determining tau protein molecule concentration in
blood derived samples and the use of this concentration data together with a specifically recited area
under the curve analysis to determine a patient’s prognosis, both of which were unconventional,
unprecedented, and unappreciated as being useful in the context of the indication as claimed.

Regarding the specific points alleging lack of patent eligibility raised in the Office Action,
Applicant respectfully disagrees with the Examiner’s assertion that the described assays would have
been “a well-known choice,” and thus, “do[es] not provide significantly more than instructions to a
relevant audience to use known techniques to observe a natural phenomenon and ‘apply it’” (Office
Action, page 10-11). By contrast, and as explained above, the techniques currently claimed were not
“well-known” choices in the context and indications to which the present claims are directed. The
mere description of an assay procedure generally in the prior art does not alone render it “a well-

known choice” if it has not been previously engaged in by researchers in the field in the context of
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the invention as claimed.” In claim 12, both the steps for measuring tau in blood derived samples at
the recited LOD and the area under the curve protocol for analyzing the concentration measurement
data were not, at the time the invention was made and the application was filed, simply “appending
(sic) well-understood, routine, and conventional activities previously known to the industry” (Office
Action, page 9), but were unconventional, and significantly more than just a routine application of
the natural correlation, and their use, as demonstrated by the inventors for the first time, provides a
new, useful and unprecedented diagnostic and treatment tool to improve outcomes for patients
suffering a brain injury. Thus, the claim 12 and its dependent claims are patent-eligible.

Reconsideration and withdrawal of this rejection are respectfully requested.

Rejections Under 35 U.S.C. §102
The Examiner rejected claims 1-5 and 7 under pre-AIA 35 U.S.C. §102(b) as being

anticipated by Quanterix 2010 IQT Technology Focus Day (hereinafter “Quanterix”). Without
acceding to the merits of the rejections and in order to expedite allowance, claims 1-5 and 7 have

been cancelled rendering this rejection moot.

Rejections Under 35 U.S.C. §103

The Examiner rejected claims 1-9 under pre-AIA 35 U.S.C. §103(a) as being unpatentable
over Quanterix. Without acceding to the merits of the rejections and in order to expedite allowance,

claims 1-9 have been cancelled rendering this rejection moot.

The Examiner rejected claims 1-15, 20 and 22-24 under pre-AIA 35 U.S.C. §103(a) as being

unpatentable over Quanterix in view of Wunderlich.

% See, e.g. commentary in the USPTO’s May 2016 “Subject Matter Eligibility Examples: Life Sciences” related to
Example 31, Claim 70 (p. 26) — “Although SNOM was known to scientists at the time the invention was made and the
application was filed, e.g. because it had been discussed in several widely-read scientific journals, mere knowledge of
this technique does not make the use of SNOM to detect DNA hybridization routine or conventional in this field . . .
Thus, the claim’s recitation of using SNOM is more than mere instruction to “apply” the abstract idea using a well-
understood, routine or conventional techniques in the field.”
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Without acceding to the merits of the rejections, independent claims 1 and 14 have been
cancelled rendering the rejection with respect to these claims and the claims that depend therefrom
moot.

Without acceding to the merits of the rejections and in order to expedite allowance,
independent 12 has been amended to recite that the steps of (a) performing as assay on each of a
plurality of blood samples obtained from the patient following the brain injury and/or plasma and/or
serum derived from each of the blood samples to determine a measure of the tau protein molecule
concentration in each sample, wherein the plurality of samples are obtained from the patient over a
period of time of at least about 48 hours, wherein at least one of the plurality of samples is obtained
within 12 hours of the brain injury, wherein the assay comprises spatially segregating and detecting
single tau protein molecules, and wherein the limit of detection of tau protein molecules of the assay
is less than about 0.2 pg/mL; (b) determining an area under a curve of a graph of the measure of the
tau protein molecule concentration in the plurality of samples versus time, wherein the area is
determined for the total period of time; and (c) determining a prognosis of the patient’s recovery
from the brain injury based on the area under the curve determined in step (b).

Nowhere does Quanterix teach or suggest the steps recited in this method. In contrast,
Quanterix simply speculates that tau would be a “nice serum marker,” but does not provide any
direction or teachings as to how a person of ordinary skill in the art may reliably measure tau in
such samples nor use such measurements to determine a prognosis of the patient’s recovery from
the brain injury.

Nowhere does Wunderlich cure the deficiencies of Quanterix. In Wunderlich, the
concentration of tau protein in the samples was obtained using a basic ELISA assay (Wunderlich,
page 599, first column, “Subjects and Methods™). Nowhere does Wunderlich teach or suggest the
assay methods as recited in amended independent claim 12. Furthermore, Wunderlich does not
describe nor provide any correlations between samples taken within 12 hours of the brain injury and
any correlation with patient prognosis, as presently recited in claim 12, as amended. In contrast,
Wunderlich notes only a correlation from 72 hours after stroke onset (see Wunderlich, page 561,

first column, first full paragraph).
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In view of the above remarks, it is believed that the rejection of independent claim 12 as
being unpatentable in view of Quanterix and Wunderlich has been overcome, and that the
patentability of the claims has been established. The claims that depend from claim 12 are
patentable for at least the same reasons. Thus, withdrawal of the rejection of the claims on this

ground is respectfully requested.

The Examiner rejected claims 1-15, 20-21 and 23 under pre-AIA 35 U.S.C. §103(a) as being
unpatentable over Quanterix in view of Mortberg.

Without acceding to the merits of the rejections, independent claims 1 and 14 have been
cancelled rendering the rejection with respect to these claims and the claims that depend therefrom
moot.

Regarding independent claim 12 and the claims that depend therefrom, as noted above in
connection with the §103 rejection over Quanterix in view of Wunderlich, without acceding to the
merits of the rejection, independent claim 12 has been amended to recited a plurality of steps.
Nowhere does Quanterix teach or suggest the steps recited in this method and Quanterix simple
speculates that tau would be a “nice serum marker”.

Nowhere does Mortberg cure the deficiencies of Quanterix. The concentration of tau protein
in the samples in Mortberg were determined using a colormetric reading (Mortberg, page 29, first
paragraph). Mortberg teaches that there were only a few cases in which detectable levels of tau were
present at less than 48 hours (Mortberg, page 48, first paragraph). Nowhere does Mortberg teach or
suggest the assay methods as recited in amended independent claim 12. Furthermore, a person of
ordinary skill in the art, when reading Mortberg, would not be able to determine whether tau is
present in any level, let alone a detectable level, within 12 hours of the brain injury. Accordingly,
Mortberg does not teach or suggest the claimed methods.

In view of the above remarks, it is believed that the rejection of independent claim 12 as
being unpatentable in view of Quanterix and Mortberg has been overcome, and that the patentability
of the claims has been established. The claims that depend from claim 12 are patentable for at least
the same reasons. Thus, withdrawal of the rejection of the claims on this ground is respectfully

requested.
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Double Patenting Rejection

The Examiner provisionally rejected claims 1-15 and 20-24 on the ground of nonstatutory
double patenting as being unpatentable over claims 1-11, 15 and 23-30 of co-pending Application
No. 14/111,331. The Examiner provisionally rejected claims 1-15 and 20-24 on the ground of
nonstatutory double patenting as being unpatentable over claims 55, 92-102 and 108-115 of co-
pending Application No. 14/111,326.

It is respectfully requested that these rejections be deferred until the claims of this

application are otherwise in condition for allowance.

New Claims
New independent claims 103 and 104 have been added. For at least the reasons described
above in connection with independent claim 12, it is respectfully asserted that these new claims

meet all of the requirements of 35 U.S.C. §§101, 112, and 103.

CONCLUSION

A Notice of Allowance is respectfully requested. The Examiner is requested to call the

undersigned at the telephone number listed below if this communication does not place the case in

condition for allowance.

5769619.1

Fujirebio Diagnostics, Inc. v. Quanterix Corp.
EX-1044
172



Application No.: 15/269,142 16 Docket No.: Q0052.70018US02
Reply to Office Action of March 27, 2017

If this response is not considered timely filed and if a request for an extension of time is
otherwise absent, Applicant hereby requests any necessary extension of time. If there is a fee
occasioned by this response, including an extension fee, the Director is hereby authorized to charge
any deficiency or credit any overpayment in the fees filed, asserted to be filed or which should have

been filed herewith to our Deposit Account No. 23/2825, under Docket No. Q0052.70018US02.

Dated: September 27, 2017 Respectfully submitted,

By [Andrea J. Gabert/

Andrea J. Gabert

Registration No.: 68,904

WOLF, GREENFIELD & SACKS, P.C.
600 Atlantic Avenue

Boston, Massachusetts 02210-2206
617.646.8000
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Dated: September 27, 2017 Electronic Signature for: /Eileen M. MacKenzie/

MAIL STOP AMENDMENT
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

STATEMENT FILED PURSUANT TO THE DUTY OF
DISCLOSURE UNDER 37 C.E.R. §§ 1.56. 1.97 AND 1.98

Sir:
Pursuant to the duty of disclosure under 37 C.F.R. §§ 1.56, 1.97 and 1.98, the

undersigned requests consideration of this Information Disclosure Statement.

PART I: Compliance with 37 C.F.R. § 1.97

This Information Disclosure Statement has been filed more than three months after the

filing date of this application and after the mailing date of a first Office Action, but before the
mailing date of any of a Final Action under 37 C.F.R. § 1.113, a Notice of Allowance under
37 C.F.R. § 1.311, or an action that otherwise closes prosecution in this application.

Please charge our Credit Card in the amount of $180.00 covering the fee set forth in
37 C.ER. § 1.17(p).
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PART II: Information Cited
The undersigned hereby makes of record in the above-identified application the

information listed on the attached form PTO-1449 (modified PTO/SB/08). The order of

presentation of the references should not be construed as an indication of the importance of the

references.

The undersigned hereby makes the following additional information of record in the

above-identified application.

The undersigned would like to bring to the Examiner’s attention the following co-

pending application that may contain subject matter related to this application:

Serial No. Filing Date Inventor(s) Docket No.
*14/111,331 12-18-2013 Wilson et al. Q0052.70017US01

*A copy of this reference is not provided as the Office has waived the requirement under 37 C.F.R. § 1.98(a)(2)(iii) for submitting a
copy of a cited U.S. patent application if it is scanned to the Image File Wrapper system and is available on Private PAIR.

The undersigned would like to bring to the Examiner’s attention the enclosed search
report or other communication from a corresponding or related International or Foreign National

Application:

Serial No. Date of Mailing | Type(s) of Communication Docket No.
**International Search Report

and Written Opinion Q0052.70017W000
**International Preliminary

PCT/US2012/033338 | 11-29-2012

PCT/US2012/033338 | 10-24-2013 Repost on Patentalility Q0052.70017WO000

PCT/US2012/033343 | 10-29-2012 “*International Search Report | 55 20018w000
and Written Opinion

PCT/US2012/033343 | 10-24-2013 “International Preliminary | 055 7018w 000

Report on Patentability
**a copy of this reference is not provided as it was previously cited by or submitted to the office in a prior application, Serial No.
14/111,326, filed June 24, 2014, and relied upon for an earlier filing date under 35 U.S.C. 120 (continuation, continuation-in-part, and
divisional applications).

PART III: Explanation of Non-English Language References

The following is a concise explanation of the relevance of each non-English language
reference listed on the attached form PTO-1449 (modified PTO/SB/08):
The relevance of **CN 1635146 A may be understood by its English language abstract

and figures.
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The relevance of **CN 1950520 A may be understood by its English language abstract
and figures.

The relevance of CN 101351564 A may be understood by its English language abstract
and figures.

The relevance of CN 101529227 A may be understood by its English language abstract
and figures.

The relevance of CN 101541974 A may be understood by its English language abstract
and figures.

The relevance of **DE 19540098 A1 may be understood by its English language abstract
and figures.

The relevance of **EP 1 259 810 B1 may be understood by the English language abstract
of what is believed to be its counterpart, **WO 01/57520 A1, cited on the attached form PTO-
1449.

The relevance of **JP 2001-269196 A may be understood by its English language
translation. The undersigned makes no representation as to the accuracy of the translation, but is
unaware of any inaccuracies.

The relevance of **JP 2002-506200 A may be understood by what is believed to be its
English language counterpart, **WQO 99/45357, cited on the attached form PTO-1449.

The relevance of **JP 2002-525587 A may be understood by what is believed to be its
English language counterpart, **AU 199956253, cited on the attached form PTO-1449.

The relevance of **JP 2002-526743 A may be understood by what is believed to be its
English language counterpart, **WQO 99/58948, cited on the attached form PTO-1449.

The relevance of **JP 2004-354164 A may be understood by its English language
translation. The undersigned makes no representation as to the accuracy of the translation, but is
unaware of any inaccuracies.

The relevance of **JP 2005-518553 A may be understood by what is believed to be its
English language counterpart, **WO 03/073817, cited on the attached form PTO-1449.

The relevance of **JP 2006-511792 A may be understood by what is believed to be its
English language counterpart, US 2004-0253624, cited on the attached form PTO-1449.

The relevance of **WO 01/57520 A2 may be understood by its English language abstract

and figures.

*#a copy of this reference is not provided as it was previously cited by or submitted to the office in a prior application, Serial No. 14/111,326,
filed June 24, 2014, and relied upon for an earlier filing date under 35 U.S.C. 120 (continuation, continuation-in-part, and divisional applications).
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PART IV: Remarks

Documents cited anywhere in the Information Disclosure Statement are enclosed unless
otherwise indicated. It is respectfully requested that:

1. The Examiner consider completely the cited information, along with any other
information, in reaching a determination concerning the patentability of the present claims;

2. The enclosed form PTO-1449 (modified PTO/SB/08) be signed by the Examiner to
evidence that the cited information has been fully considered by the United States Patent and
Trademark Office during the examination of this application;

3. The citations for the information be printed on any patent which issues from this

application.

By submitting this Information Disclosure Statement, the undersigned makes no
representation that a search has been performed, of the extent of any search performed, or that
more relevant information does not exist.

By submitting this Information Disclosure Statement, the undersigned makes no
representation that the information cited in the Statement is, or is considered to be, material to
patentability as defined in 37 C.F.R. § 1.56(b).

By submitting this Information Disclosure Statement, the undersigned makes no
representation that the information cited in the Statement is, or is considered to be, in fact, prior
art as defined by 35 U.S.C. § 102.

Notwithstanding any statements by the undersigned, the Examiner is urged to form his or
her own conclusion regarding the relevance of the cited information.

An early and favorable action is hereby requested.
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The Director is hereby authorized to charge any deficiency or credit any overpayment in
the fees occasioned by the filing of this Information Disclosure Statement to our Deposit

Account No. 23/2825 under Docket No. Q0052.70018US02 from which the undersigned is

authorized to draw.

Respectfully submitted,

By:  /Andrea J. Gabert/
Andrea J. Gabert, Ph.D., Reg. No. 68,904
Wolf, Greenfield & Sacks, P.C.
600 Atlantic Avenue
Boston, Massachusetts 02210-2206
Telephone: (617) 646-8000

Docket No.: Q0052.70018US02
Date: September 27, 2017
xNDDx
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5,190,857 Allen et al. 03-02-1993
5,196,306 Bobrow et al. 03-23-1993
5,213,962 Van Nostrand et al. 05-05-1993
5,234,814 Card et al. 08-10-1993
5,244,636 Walt et al. 09-14-1993
5,244,813 Walt et al. 09-14-1993
5,250,264 Walt et al. 10-05-1993
5,252,494 Walt 10-12-1993
5,262,332 Selkoe et al. 11-16-1993
5,270,165 Van Nostrand et al. 12-14-1993
5,298,741 Walt et al. 03-29-1994
5,315,375 Allen 05-24-1994
5,320,814 Walt et al. 06-14-1994
5,329,461 Allen et al. 07-12-1994
5,374,395 Robinson et al. 12-20-1994
5,405,783 Pirrung et al. 04-11-1995
5,441,870 Seubert et al. 08-15-1995
5,445,934 Fodor et al. 08-29-1995
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5,468,846 Ichikawa et al. 11-21-1995
5,474,990 Olney 12-12-1995
5,488,567 Allen et al. 01-30-1996
5,492,812 Voorheis et al. 02-20-1996
5,512,490 Walt et al. 04-30-1996
5,532,138 Singh et al. 07-02-1996
5,532,379 Fujimoto 07-02-1996
5,545,531 Rava et al. 08-13-1996
5,583,001 Bobrow et al. 12-10-1996
5,593,846 Schenk et al. 01-14-1997
5,620,850 Bamdad et al. 04-15-1997
5,633,972 Walt et al. 05-27-1997
5,690,894 Pinkel et al. 11-25-1997
5,700,637 Southern 12-23-1997
5,705,401 Masters et al. 01-06-1998
5,731,158 Bobrow et al. 03-24-1998
5,770,455 Cargill et al. 06-23-1998
5,807,522 Brown et al. 09-15-1998
5,814,524 Walt et al. 09-29-1998
5,869,266 Wolozin et al. 02-09-1999
5,885,529 Babson et al. 03-23-1999
5,900,481 Lough et al. 05-04-1999
5,976,817 Davies-Heerema et al. 11-02-1999
5,981,180 Chandler et al. 11-09-1999
5,981,208 Tamburini et al. 11-09-1999
6,001,564 Bergeron et al. 12-14-1999
6,007,690 Nelson et al. 12-28-1999
6,013,445 Albrecht et al. 01-11-2000
6,023,540 Walt et al. 02-08-2000
6,133,436 Koster et al. 10-17-2000
6,143,496 Brown et al. 11-07-2000
6,156,270 Buechler 12-05-2000
6,174,695 B1 Hammock et al. 01-16-2001
6,210,910 B1 Walt et al. 04-03-2001
6,266,459 B1 Walt et al. 07-24-2001
6,285,807 B1 Walt et al. 09-04-2001
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6,327,410 B1 Walt et al. 12-04-2001
6,329,139 B1 Nova et al. 12-11-2001
6,368,874 B1 Gallop et al. 04-09-2002
6,377,721 Bl Walt et al. 04-23-2002
6,388,746 Bl Eriksson et al. 05-14-2002
6,396,995 Bl Stuelpnagel et al. 05-28-2002
6,406,845 B1 Walt et al. 06-18-2002
6,432,630 Bl Blankenstein 08-13-2002
6,482,593 B2 Walt et al. 11-19-2002
6,495,335 Chojkier et al. 12-17-2002
6,582,908 B2 Fodor et al. 06-24-2003
6,602,702 Bl McDevitt et al. 08-05-2003
6,620,584 B1 Chee et al. 09-16-2003
6,635,452 B1 Monforte et al. 10-21-2003
6,667,159 Bl Walt et al. 12-23-2003
6,670,137 Vanmechelen et al. 12-30-2003
6,680,173 Vanmechelen et al. 01-20-2004
6,713,309 Bl Anderson et al. 03-30-2004
6,714,303 B2 Ivarsson 03-30-2004
6,811,988 Chojkier et al. 11-02-2004
6,821,449 B2 Caplen et al. 11-23-2004
6,838,051 B2 Marquiss et al. 01-04-2005
6,858,394 B1 Chee et al. 02-22-2005
6,859,570 B2 Walt et al. 02-22-2005
6,878,345 B1 Astle 04-12-2005
6,929,924 B2 Bouanani et al. 08-16-2005
6,942,968 Bl Dickinson et al. 09-13-2005
6,943,034 Bl Winkler et al. 09-13-2005
6,991,939 B2 Walt et al. 01-31-2006
6,999,657 B2 Walt 02-14-2006
7,056,746 B2 Seul et al. 06-06-2006
7,060,431 B2 Chee et al. 06-13-2006
7,107,092 Goldstein et al. 09-12-2006
7,115,884 B1 Walt et al. 10-03-2006
7,211,390 B2 Rothberg et al. 05-01-2007
7,244,559 B2 Rothberg et al. 07-17-2007
EXAMINER: DATE CONSIDERED:

# EXAMINER: Tnitial if reference considered, whether or not citation is in conformance with MPEP 609; Draw line through citation if not in conformance and not considered.
Include copy of this form with next communication to Applicant.

**a copy of this reference is not provided as it was previously cited by or submitted to the office in a prior application, Serial No. 14/111,326, filed June 24, 2014, and relied
upon for an earlier filing date under 35 U.S.C. 120 (continuation, continuation-in-part, and divisional applications).

Fujirebio Diagnostics, Inc. v. Quanterix Corp.
EX-1044
181



APPLICATION NO.: 15/269,142 ATTY. DOCKET NO.: Q0052.70018US02
FORM PTO-1449/A and B (modified PTO/SB/08)
FILING DATE: September 19, 2016 | CONFIRMATION NO.: 6662
INFORMATION DISCLOSURE
STATEMENT BY APPLICANT FIRST NAMED INVENTOR: David Wilson
GROUP ART UNIT: 1649 EXAMINER: A. M. Weidner
Sheet | 4 | of | 22
7,250,267 B2 Walt et al. 07-31-2007
7,264,929 B2 Rothberg et al. 09-04-2007
7,348,181 B2 Walt et al. 03-25-2008
7,442 516 Ohno et al. 10-28-2008
7,480,433 B2 Walt et al. 01-20-2009
7,572,581 B2 Gelfand et al. 08-11-2009
7,651,841 B2 Song et al. 01-26-2010
7,655,424 B2 Jackowski 02-02-2010
7,749,700 B2 Baird et al. 07-06-2010
7,759,062 B2 Allawi et al. 07-20-2010
7,776,553 B2 Love et al. 08-17-2010
7,838,250 B1 Goix et al. 11-23-2010
8,222,047 B2 Duffy et al. 07-17-2012
8,236,574 B2 Duffy et al. 08-07-2012
8,415,171 B2 Rissin et al. 04-09-2013
8,460,878 B2 Walt et al. 06-11-2013
8,460,879 B2 Walt et al. 06-11-2013
8,492,098 B2 Walt et al. 07-23-2013
8,846,415 B2 Duffy et al. 09-30-2014
9,110,025 B2 Rissin et al. 08-18-2015
9,310,360 B2 Duffy et al. 04-12-2016
9,395,359 B2 Walt et al. 07-19-2016
9,482,662 B2 Duffy et al. 11-01-2016
9,551,663 B2 Rissin et al. 01-24-2017
9,678,068 B2 Duffy et al. 06-13-2017
2001-0018191 Al Merken et al. 08-30-2001
2002-0001857 Al Vandermeeren et al. 01-03-2002
2002-0009391 Al Marquiss et al. 01-24-2002
2002-0019016 Al Vanmechelen et al. 02-14-2002
2002-0086009 Al Ishiguro et al. 07-04-2002
2002-0090650 Al Empedocles et al. 07-11-2002
2002-0122612 Al Walt et al. 09-05-2002
2002-0137112 Al Chojkier et al. 09-26-2002
2002-0157122 Al Wong et al. 10-24-2002
2002-0188106 Al Mandelkow et al. 12-12-2002
2003-0027126 Al Walt et al. 02-06-2003
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2003-0091475 Al Yuetal. 05-15-2003
2003-0096243 Al Busa 05-22-2003
2003-0104361 Al Weininger et al. 06-05-2003
2003-0104488 Al Chojkier et al. 06-05-2003
2003-0138972 Al Vandermeeren et al. 07-24-2003
2003-0143580 Al Straus et al. 07-31-2003
2003-0143760 Al Vandermeeren et al. 07-31-2003
2003-0165575 Al Igbal. et al. 09-04-2003
2003-0194742 Al Vanmechelen et al. 10-16-2003
2003-0198573 Al Forood et al. 10-23-2003
2004-0013647 Al Solomon et al. 01-22-2004
2004-0014142 Al Vanmechelen et al. 01-22-2004
2004-0038426 Al Manalis 02-26-2004
2004-0038430 Al Vandermeeren et al. 02-26-2004
2004-0043502 Al Song et al. 03-04-2004
2004-0053322 Al McDevitt et al. 03-18-2004
2004-0071599 Al Rusch et al. 04-15-2004
2004-0072278 Al Chou et al. 04-15-2004
2004-0086426 Al Vann et al. 05-06-2004
2004-0101918 Al Cauci 05-27-2004
2004-0132680 Al Wong et al. 07-08-2004
2004-0142386 Al Rigler et al. 07-22-2004
2004-0166536 Al Kerkman et al. 08-26-2004
2004-0219509 Al Valkirs et al. 11-04-2004
2004-0248325 Al Bukusoglu 12-09-2004
2004-0253624 Al Smith et al. 12-16-2004
2004-0253643 Al Seubert et al. 12-16-2004
2004-0259237 Al Kellogg et al. 12-23-2004
2005-0042221 Al Chojkier et al. 02-24-2005
2005-0069968 Al Seubert et al. 03-31-2005
2005-0112634 Al Woudenberg et al. 05-26-2005
2005-0112655 Al Banerjee et al. 05-26-2005
2005-0124016 Al LaDu et al. 06-09-2005
2005-0129581 Al McBride et al. 06-16-2005
2005-0130173 Al Leamon et al. 06-16-2005
2005-0130188 Al Walt et al. 06-16-2005
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2005-0131650 Al Andersson et al. 06-16-2005
2005-0164289 Al Quate et al. 07-28-2005
2005-0169925 Al Bardroff et al. 08-04-2005
2005-0175626 Al Delacourte et al. 08-11-2005
2005-0181460 Al Ohno et al. 08-15-2005
2005-0221281 Al Ho 10-06-2005
2005-0226780 Al Sandell et al. 10-13-2005
2005-0244308 Al Tanaami et al. 11-03-2005
2005-0244890 Al Davies et al. 11-03-2005
2005-0266433 Al Kapur et al. 12-01-2005
2006-0006067 Al Unger 01-12-2006
2006-0013543 Al Walt et al. 01-19-2006
2006-0024759 Al Holtzman et al. 02-02-2006
2006-0040297 Al Leamon et al. 02-23-2006
2006-0068409 Al Phan et al. 03-30-2006
2006-0078998 Al Puskas et al. 04-13-2006
2006-0084183 Al Henricksen 04-20-2006
2006-0139635 Al Kersey et al. 06-29-2006
2006-0205024 Al Rogers et al. 09-14-2006
2007-0040095 Al Walt et al. 02-22-2007
2007-0059754 Al Kordunsky et al. 03-15-2007
2007-0074972 Al Nassef et al. 04-05-2007
2007-0116607 Al Wang et al. 05-24-2007
2007-0154480 Al Schenk et al. 07-05-2007
2007-0259381 Al Rissin et al. 11-08-2007
2007-0259385 Al Rissin et al. 11-08-2007
2007-0259448 Al Rissin et al. 11-08-2007
2008-0032324 Al Walt et al. 02-07-2008
2008-0038761 Al Beernink et al. 02-14-2008
2008-0064113 Al Goix et al. 03-13-2008
2008-0118924 Al Buechler 05-22-2008
2008-0131422 Al Sugimura, et al. 06-05-2008
2008-0131907 Al Wang et al. 06-05-2008
2008-0199879 Al Takayama et al. 09-21-2008
2008-0234311 Al Liet al. 09-25-2008
2008-0269069 Al Bacher et al. 10-30-2008
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2008-0299111 Al Delacourte et al. 12-04-2008
2009-0022825 Al Kerkman et al. 01-22-2009
2009-0036324 Al Fan et al. 02-05-2009
2009-0087860 Al Todd et al. 04-02-2009
2009-0142755 Al Albitar 06-04-2009
2009-0149341 Al Walt et al. 06-11-2009
2009-0156425 Al Walt et al. 06-18-2009
2009-0170728 Al Walt et al. 07-02-2009
2009-0239308 Al Dube et al. 09-24-2009
2009-0254180 Al Pazanowski et al. 10-08-2009
2009-0289834 Al Devensky 11-26-2009
2009-0307772 Al Markham et al. 12-10-2009
2010-0075355 Al Duffy et al. 03-25-2010
2010-0136593 Al Jackowski 06-03-2010
2010-0140289 Al Knobel et al. 06-10-2010
2010-0189338 Al Lin et al. 07-29-2010
2010-0192573 Al Hamilton et al. 08-05-2010
2010-0204335 Al Beddingfield et al. 08-12-2010
2010-0225913 Al Trainer 09-09-2010
2010-0227379 Al Wo et al. 09-09-2010
2010-0267582 Al Baird et al. 10-21-2010
2010-0329929 Goix et al. 12-30-2010
2011-0037463 Al Bertacco et al. 02-17-2011
2011-0183330 Al Loetal. 07-28-2011
2011-0195852 Al Walt et al. 08-11-2011
2012-0183967 Al Dressman et al. 07-19-2012
2012-0196774 Al Fournier et al. 08-02-2012
2012-0214160 Al Deng et al. 08-23-2012
2012-0277114 Al Duffy et al. 11-01-2012
2012-0289428 Al Duffy et al. 11-15-2012
2013-0165342 Al Rissin et al. 06-27-2013
2013-0345078 Al Walt et al. 12-26-2013
2014-0094386 Al Wilson et al. 04-03-2014
2014-0227720 Al Wilson et al. 08-14-2014
2014-0302532 Al Wilson et al. 10-09-2014
2015-0233905 Al Walt et al. 08-20-2015
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2015-0353997 Al Duffy et al. 12-10-2015
2015-0355182 Al Rissin et al. 12-10-2015
2016-0123969 Al Rissin et al. 05-05-2016
2016-0258959 Wilson et al. 09-08-2016
2017-0038390 Al Walt et al. 02-07-2017
2017-0159104 Al Walt et al. 06-08-2017
FOREIGN PATENT DOCUMENTS
Foreign Patent Document Date of
Examiner’s Cite Office/ Kind Name of Patentee or Applicant of Cited Publication of Translation
Initials * No. 1ce Number 1o Document Cited Document (Y/N)
Country Code MM-DD-YYYY
oo AU 199956253 B2 Febit Ferrarius Biotechnology 03-21-2000
GmbH
ok CN 1635146 A Hunan University 07-06-2005 Y — Abstract Only
ok CN 1950520 A Siemens AG 04-18-2007 Y — Abstract Only
CN 101351564 A Digene Corp 01-21-2009 Y — Abstract Only
CN 101529227 A Univ Singapore 09-09-2009 Y — Abstract Only
CN 101541974 A Glaxosmithkline Biolog SA 09-23-2009 Y — Abstract Only
HE DE 19540098 Al Inst Chemo Biosensorik 04-30-1997 Y — Abstract Only
ok EP 0 805 215 A2 Vysis, Inc 11-05-1997
ok EP 1 160 256 A2 Bayer AG 12-05-2001
ok EP 1180 679 Al Evotec Ag 02-20-2002
Y - see abstract of
# | EP 1259 810 A2 Trutnau, Hans-heinrich 11-27:2002 | Gouemn O
herein
ok EP 1298 436 A2 Elan Pharm Inc 04-02-2003
ok EP 1721657 Al Sony Deutschland Gmbh 11-15-2006
ok EP 1978 035 Al Hans Knoell Inst Leibniz 10-08-2008
ok EP 2 267 451 A2 Life Technologies Corporation 12-29-2010
ok Jp 2001-269196 | A Hamamatsu Photonics Kk 10-02-2001 Y
F S
4 JP 2002-506200 | A Tufts College et al. 02-26-2002 WO sorsaey
. Febit Ferrarius Biotechnology See counterpart AU
ok JP 2002-525587 | A GmbH 08-13-2002 199956253
;. See counterpart
ok JP 2002-526743 | A DDX, Inc. 08-20-2002 WO 99/58948
ok JP 2004-354164 | A Olympus Corp. 12-16-2004 Y
o JP 2005-518553 | A Genomic Profiling Systems, Inc. 06-23-2005 3;’8?;’3“/‘5‘;;53“7‘
o . See counterpart US
* JP 2006-511792 | A Smith et al. 04-06-2006 2004-253624
ok WO 88/05533 Al Kelsius, Inc 07-28-1988
ok WO 93/06121 Al Affymax Tech Nv 04-01-1993
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o WO 93/24517 A2 Furka et al. 12-09-1993
gese WO 95/19178 Al Rese.arch Foundation for Mental 07-20-1995

Hygiene Inc.
ok WO 95/25116 Al California Inst Of Techn 09-21-1995
ok WO 95/32425 Al Smithkline Beecham Corp 11-30-1995
K WO 95/35506 A2 Kensington Laboratories, Inc 12-28-1995
ok WO 96/04309 Al Innogenetics NV 02-15-1996
ok WO 97/27326 Al Univ California 07-31-1997
K WO 98/50782 A2 Tufts College 11-12-1998
K WO 99/45357 A2 Tufts College et al. 09-10-1999
K WO 99/58948 A2 DDX, Inc. 11-18-1999

- The Board Of Regents, The

- WO 00/04372 Al University Of Texas System 01-27-2000
ok WO 00/14546 Al Innogenetics, N.V. 03-16-2000
ok WO 00/47996 A2 Ilumina, Inc 08-17-2000
ok WO 01/57520 A2 Trutnau, Hans-heinrich 08-09-2001 Y — Abstract Only
oo WO 01/90757 Al University Court of the University of 11-29-2001

Dundee
ok WO 02/46222 A2 Mario Chojkier 06-13-2002
w [wo |oo47466 | a2 [ ;helohns Hopkins University 06-20-2002

School of Medicine
K WO 03/054142 A2 454 Corp 07-03-2003
ok WO 03/073817 Al Genomic Profiling Systems, Inc. 09-12-2003
ok WO 2004/043226 | A2 Molecular Geriatrics Corporation 05-27-2004
ok WO 2004/065000 | Al Ilumina Inc 08-05-2004
ok WO 2004/083443 | Al Caliper Techn Corp 09-30-2004
ok WO 2005/011599 | A2 Northwestern University 02-10-2005
K WO 2005/019419 | A2 Singulex, Inc 03-03-2005
ok WO 2005/023414 | Al Ilumina, Inc 03-17-2005
ok WO 2005/033283 | A2 Singulex, Inc 04-14-2005
ok WO 2005/047484 | A2 Ciphergen Biosystems Inc. 05-26-2005
ok WO 2005/054431 | A2 454 Corp 06-16-2005
o WO 2005/075507 | Al Affibody AB 08-18-2005
ok WO 2005/123775 | Al Bioarctic Neuroscience AB 12-29-2005
K WO 2006/007726 | Al Umedik Inc. et al. 01-26-2006
ok WO 2006/055739 | A2 Sack, Robert 05-26-2006
ok WO 2006/078289 | A2 Nanosphere, Inc 07-27-2006
ok WO 2006/102297 | Al Applera Corp et al. 09-28-2006
# | WO 2006/103116 | Al SBIE“I}erPIX Molecular Medicines 10-05-2006
K WO 2006/108180 | A2 454 Life Sciences Corp 10-12-2006
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1. —FFR 2 AL P RS — A F 1, HAads.

a) WiTH TR LA EREER . 5 TR AL ER 1Y 22 /b — ER8 4 B b ) A% R
TREFFIE A BRI & oK BT ik 2 MO R IR Z Tk B EE L, TERE
NEENEEAZER, bR o, IAZERET—A 4 RNA 55— DNA;

b) ¥ EENZREZEBRERE, B ANY R,

c) IR ZANP R, SRy AR — B 2R R RS
EEMEEER, MS5PrRy a0 8 80 B AN B IREHE & TR
DNA : RNA Z¥ X EMEH B E A1, RN BT A9 188 f ¥R T4 T BTk #E
B (A, Forb DNA @ RNA Zex5 4408 ik DNA ¢ RNA ZeAT4A4% F1 454 Fikar i,
BT iR TR E S0 B TR, TR BTk 2 AN SEA%ER Y
ﬁ—‘/l\c

2. WINPNESR 1 BT, EPEMIRNITA B, Frid[Ek
kL DNA [ RNA FRAHs ML RIS S, HINEITREERHE T
IR [ A AR L.

3. WIAFIER 1 Pri’ 573, H A BTk DNA | RNA ZLAS kb it & &
FEE BN A A4 : DNA @ RNA 28R4 et didk . B EPIAER L 7
AR E R B, BAR. BARIERZEZREE H, R, ZEBIER
FEHEEH R =W EZEE .

4, WIBLRIESK 2 Frid i 71k, A Frid DNA @ RNA 2238 iRk Rt 4 &
7124 DNA © RNA ZRAZ R4 B E U

5. WIALRIZEESK 2 Frif iy 751k, FApBri& DNA @ RNA ZRA s Rt 45 &
T 5 PR SEAR IR B AP IR ER IR £t o

6. WIARIZER 3 Frik 77k, HP ATk DNA | RNA ZRAS (s Rt &5 &
FUB TR AR o

7. QIBUCRIZEER 6 BTk TriE, Hppridtric@a ek, 1h2ER ok,
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P AU 7RI o

8. MBAIZESR 1 Pridirik, H o Prid ik i iR B IR IR T 1E
Ry Y.

9. WRAITER 8 iR AL, HPTEFRERY P MH DNA K&
i o

10, WBCRIZE K 8 Bk i 77 v, Hh ZE AT IR iR 1 A FH BENLS 1) .

11, GRCR)E SR 10 TR vk, Hh TRk BEYLE 148 R

12, WACRIER 10 Prid 75k, HA R EoLs | e & w71t
FIVFFIF 5.

13. WACRIZESR 1 Frid v, HpPrdiaHFtERERug a2
IREAE .

14, WACRIEESK 1 Prid g ik, Horh Pk EARSEAIE B s CUR BT 4Rk
HIZH: A TP EAR . B, ML, $EER. UL, BoRL. AT
Ry, TR WA, WRY . B BEETIRNRE

15. WM ZESR 14 PriRpGI7iE, Hodr prid Bk S84k r g A ek B
UL R s iI4: BERs. k. Rl BEZKE. B2 BRBEFERK
BRI .

16. WACRIZESK 14 Frik 75y, HAPp el B84 DA A A
AT LRI AR RIE. &3, Bf. BE. ZRBUEHRTED
HEIEFYE

17. AR ESR 1 Frid i ik, HgE— B aiEysinBE W mREr

18, —Fia il 2 MEZBR T I — T, HaHE:

a) F 2 ERRER N5 TR SRR B 2 2> — 30 o AN AR BR BRET I AE
JE 7% DNA : RNA ZYAZ 445

b &5& £ [E 48244 _L 1K) DNA © RNA Z838 45 7 i 3R Fridk DNA -
RNA Z A2 4%

c) KRG A LR L FTIA DNA @ RNA 24354443 55
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d) EFHBEYLE 0 DNA A BEY B BT IR i $R 00 SR A% BR Bk A% R 1 4T,
TR EZ AP HE 4T

e) ZATH ik 8 K FE I 35— 8 I AN AZ BRIR ST, FE K DNA © RNA
AR

D) BESESNEHEAE LR EZERAPTARY B A SE 349
ZeAs, Hob ik E RSk R,

g) EITPFTIRE M E AR AR TR 2 NP W EE P A N

h) JEiE DNA © RNA ZuAZ 44 Tt 45-& 75 Fridt DNA © RNA R84 1) &5
&, BT AT KR RE—, B2 FREERHEELE
TR BEAZ R

19. WACRESKR 18 FridWy vk, HP E5EMEFRS &b EfE,
2 kg AT X 51 BRI AR

20. WAF)ESR 19 FridpgJrvs, Hrp ik e X 5 BidERiE B B rl
W EIFRIE A I H: RAEARIEY) . Ernic I FERFRIE Y

21. —FpEEMI L/ 4E DNA B2 B H 1, HAaFHE:

a) Z\“4E DNA Fll5PriR%E DNA B E/b—E 4 H 4N RNA #REFR2T,
FS 5 DNA © RNA ZRATAE,

b) F45-& 21k _E i DNA © RNA ZeA0 4448 B Hi 4R 3R Frik DNA : RNA

5

o) JFREGEE IG5 TR DNA © RNA ZReA8 k4055, TER B R,

d) FIFHBENLT [4F0 DNA RS EEd HE il = £ 148 DNA, TR 9 18
HHE 5

e) ZRAT 5 PTR Y BE BB DNA 1255 —#B 9 I AN RNA #5841, FE R DNA :
RNA ZRAT 44

£) ¥ DNA EALFERAFTIREE DNA HO5S5 3343 2uAs, HAFrik DNA &
ZEHRE SR 2N EFEEMBR L,

g) It PriR DNA © RNA ZRAT 145 iR 5 Frid DNA © RNA ZRA5 4K
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git, MNPTEZ AT HIEE DNA, FERIEREE IS IEMEE RS — 1
PRy 8 I HE .

22. WIAUFIZER 1 Frik i Jrik, Horb 5T R i 5 /D —FR 4y BLAR
TR AZ BRAR ST RN S A% B RT3 3% H B BT PT A i 4.
GTACAGATGGTACCGGGGTTGTAGAAGTATCTG [SEQ ID NO: 1];
CTGCAACAAGACATACATCGACCGGTCCACC [SEQ ID NO: 23 ;
GAAGTAGGTGAGGCTGCATGTGAAGTGGTAG [SEQ ID NO: 3];
CAGCTCTGTGCATAACTGTGGTAACTTTCTGGG [SEQ ID NO: 4];
GAGGTCTTCTCCAACATGCTATGCAACGTCCTG [SEQ ID NO: 5];
GTGTAGGTGCATGCTCTATAGGTACATCAGGCC [SEQ ID NO: 6];
CAATGCCGAGCTTAGTTCATGCAATTTCCGAGG [SEQ ID NO: 7];
GAAGTAGTAGTTGCAGACGCCCCTAAAGGTTGC [SEQ ID NO: 8];
GAACGCGATGGTACAGGCACTGCAGGGTCC [SEQ ID NO: 9];
GAACGCGATGGTACAGGCACTGCA [SEQ ID NO: 10]; ACGCCCACCCAATGGAATGTACCC
[SEQ ID NO: 11]; TCTGCGTCGTTGGAGTCGTTCCTGTCGTGCTC [SEQ ID NO: 12];
s (TTATTATTA) CTACATACATTGCCGCCATGTTCGCCA [SEQ ID NO: 13];
(TTATTATTA) TGTTGCCCTCTGTGCCCCCGTTGTCTATAGCCTCCGT [SEQ ID NO: 14];
(TTATTATTA) GGAGCAGTGCCCAAAAGATTAAAGTTTGC [SEQ ID NO: 15];

(TTATTATTA) CACGGTGCTGGAATACGGTGAGGGGGTG [SEQ ID NO: 16];

(TTATTATTA) ACGCCCACCCAATGGAATGTACCC [SEQ ID NO: 17]
(TTATTATTA) ATAGTATTGTGGTGTGTTTCTCACAT [SEQ ID NO: 18];
(TTATTATTA) GTTGGAGTCGTTCCTGTCGTG [SEQ ID NO: 19];
(TTATTATTA) CGGAATTTCATTTTGGGGCTCT [SEQ ID NO: 20];
GCTCGAAGGTCGTCTGCTGAGCTTTCTACTACT [SEQ ID NO: 21];
GCGCCATCCTGTAATGCACTTTTCCACAAAGC [SEQ ID NO: 22];
TAGTGCTAGGTGTAGTGGACGCAGGAGGTGG [SEQ ID NO: 23] ;
GGTCACAACATGTATTACACTGCCCTCGGTAC [SEQ ID NO: 24];
CCTACGTCTGCGAAGTCTTTCTTGCCGTGCC [SEQ ID NO: 25];
CTGCATTGTCACTACTATCCCCACCACTACTTTG [SEQ ID NO: 26];
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CCACAAGGCACATTCATACATACACGCACGCA [SEQ ID NO: 27];
GTTCTAAGGTCCTCTGCCGAGCTCTCTACTGTA [SEQ ID NO: 28];

(TTATTATTA) TGCGGTTTTGGGGGTCGACGTGGAGGC [SEQ ID NO: 29];
(TTATTATTA) AGACCTGCCCCCTAAGGGTACATAGCC [SEQ ID NO: 30];
(TTATTATTA) CAGCATTGCAGCCTTTTTGTTACTTGCTTGTAATAGCTCC [SEQ ID NO:
31];

(TTATTATTA) ATCCTGTAATGCACTTTTCCACAAA [SEQ ID NO: 32];
(TTATTATTA) GCCTGGTCACAACATGTATTAC [SEQ ID NO: 331;
(TTATTATTA) CAGGATCTAATTCATTCTGAGGTT [SEQ ID NO: 34];
TGCGGTTTTGGGGGTCGACGTGGAGGC [SEQ ID NO: 35];
GGCGCAACCACATAACACACAGAACCACAAAAC [SEQ ID NO: 36];
GTTCTACACGGGTTTGCAGCACGATCAACAACG [SEQ ID NO: 37];
CGCTGCTTGTGGTGGTCGGTTATCGTTGTCTG [SEQ ID NO: 38]1;
GACGTAGTGTCGCCTCACATTTACAACAGGAC [SEQ ID NO: 397;
CTCGCTTGGTGGGGTTGTAGGGGAGCTCGG [SEQ ID NO: 407 ;
GCTGTAGTTGTCGCAGAGTATCCCGTGAGG [SEQ ID NO: 41];
GTGAGCCTGTGTTATATGTAGTGCCCGAATCCC [SEQ ID NO: 42];
CCACCTCCTGCGTCCACTACACCTAGCACTA [SEQ ID NO: 43];
TGCGTGCGTGTATGTATGAATGTGCCTTGTGG [SEQ ID NO: 44];
AATTAGCGCATTGCCCCGTCCAACGTCCCG [SEQ ID NO: 45];
CGCCGTGCACGTGTAGCCACCATATTTAATCAC [SEQ ID NO: 46];
CGAATTGTGTGAGGTGCTGGAAGAATCGGTGC [SEQ ID NO: 47];
GATCGTTCACAACTTTTACCTGCACCGGATCC [SEQ ID NO: 48];
CTAGGTTCTCTAGATGTTTGTCTCCAGCACCCC [SEQ ID NO: 49];
CTGTCGGTATTGTCTGTGTCGCTGATGTGTG [SEQ ID NO: 507 ;
GATACACACACATTTGCAGCCCGGTCCACACA [SEQ ID NO: 517;
GGTGGCAAAGGACGTATGTGAGTGCAGAGGAC [SEQ ID NO: 527;
GCGTTGCGGAGGGGTATGATAGTTGCTCAGAAG [SEQ ID NO: 53];
GTCTAGGCGTGTAGGAGGAAACAAGATGGGG [SEQ ID NO: 54];
CTGAACACAGCAGTTCTCTATACCAATGGCGCTATTTC [SEQ ID NO: 55]:
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TTGGTTGCCCCTGAGCAGTCGGACCCTATGGATA [SEQ ID NO: 56];
GCGCCGCATTGCTGCACCTCGTTTATATAGCAGGGCATTTTC [SEQ ID NO: 571;

CCTGGCGCATGTCATACACACCACATTACTC [SEQ ID NO: 58];
CACGAAGTGTCAGTGCACAGTATGCCTTGC [SEQ ID NO: 591;
GCCATGTACTTCACAAACTGTTAATACTGGTGATTGTCCC [SEQ ID NO: 60];

- CCTACACAGTACAAGTGGAGGCCATCACCCG [SEQ ID NO: 61];
GTCTGACACATACTGTTGTAACCCATAGTTAAACACAGG [SEQ ID NO: 62];

GCTGTCTCCCTGTCTTCCTGTGTATTGTTTAT AAGTGTATT [SEQ ID NO: 63]; #
GTACAGCACTAAAATGGAGTTTGGTGTGTTACTATAGTGCATAC [SEQ ID NO: 64].

23, —AHEEARIZER 17 s EAKAEY, HoS5REsm
R — 0 B AN PR IR IR ET . SERXH IR T FI B WTRIER 138 B B A
TR R
GTACAGATGGTACCGGGGTTGTAGAAGTATCTG [SEQ ID NO: 11;
CTGCAACAAGACATACATCGACCGGTCCACC [SEQ ID NO: 2];
GAAGTAGGTGAGGCTGCATGTGAAGTGGTAG [SEQ ID NO: 3];
CAGCTCTGTGCATAACTGTGGTAACTTTCTGGG [SEQ ID NO: 41;
GAGGTCTTCTCCAACATGCTATGCAACGTCCTG [SEQ ID NO: 51;
GTGTAGGTGCATGCTCTATAGGTACATCAGGCC [SEQ ID NO: 6];
CAATGCCGAGCTTAGTTCATGCAATTTCCGAGG [SEQ ID NO: 71;
GAAGTAGTAGTTGCAGACGCCCCTAAAGGTTGC [SEQ ID NO: 81;
GAACGCGATGGTACAGGCACTGCAGGGTCC [SEQ ID NO: 91;
GAACGCGATGGTACAGGCACTGCA [SEQ ID NO: 10]; ACGCCCACCCAATGGAATGTACCC
[SEQ ID NO: 111; TCTGCGTCGTTGGAGTCGTTCCTGTCGTGCTC [SEQ ID NO: 12];
* (TTATTATTA) CTACATACATTGCCGCCATGTTCGCCA [SEQ ID NO: 13];
(TTATTATTA) TGTTGCCCTCTGTGCCCCCGTTGTCTATAGCCTCCGT [SEQ ID NO: 147;
(TTATTATTA) GGAGCAGTGCCCAAAAGATTAAAGTTTGC [SEQ ID NO: 15];

(TTATTATTA) CACGGTGCTGGAATACGGTGAG GGGGTG [SEQ ID NO: 16]:
(TTATTATTA) ACGCCCACCCAATGGAATGTACCC [SEQ ID NO: 17];
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(TTATTATTA) ATAGTATTGTGGTGTGTTTCTCACAT [SEQ ID NO: 18];
(TTATTATTA) GTTGGAGTCGTTCCTGTCGTG [SEQ ID NO: 19];
(TTATTATTA) CGGAATTTCATTTTGGGGCTCT [SEQ ID NO: 20];
GCTCGAAGGTCGTCTGCTGAGCTTTCTACTACT [SEQ ID NO: 211;
GCGCCATCCTGTAATGCACTTTTCCACAAAGC [SEQ ID NO: 22];
TAGTGCTAGGTGTAGTGGACGCAGGAGGTGG [SEQ ID NO: 23];
GGTCACAACATGTATTACACTGCCCTCGGTAC [SEQ ID NO: 24];
CCTACGTCTGCGAAGTCTTTCTTGCCGTGCC [SEQ ID NO: 25];
CTGCATTGTCACTACTATCCCCACCACTACTTTG [SEQ ID NO: 26];
CCACAAGGCACATTCATACATACACGCACGCA [SEQ ID NO: 27];
GTTCTAAGGTCCTCTGCCGAGCTCTCTACTGTA [SEQ ID NO: 28];
(TTATTATTA) TGCGGTTTTGGGGGTCGACGTGGAGGC [SEQ ID NO: 29];
(TTATTATTA) AGACCTGCCCCCTAAGGGTACATAGCC [SEQ ID NO: 30];
(TTATTATTA) CAGCATTGCAGCCTTTTTGTTACTTGCTTGTAATAGCTCC [SEQ ID NO:
31];

(TTATTATTA) ATCCTGTAATGCACTTTTCCACAAA [SEQ ID NO: 32];
(TTATTATTA) GCCTGGTCACAACATGTATTAC [SEQ ID NO: 33];
(TTATTATTA) CAGGATCTAATTCATTCTGAGGTT [SEQ ID NO. 34];
TGCGGTTTTGGGGGTCGACGTGGAGGC [SEQ ID NO: 35];
GGCGCAACCACATAACACACAGAACCACAAAAC [SEQ ID NO: 36];
GTTCTACACGGGTTTGCAGCACGATCAACAACG [SEQ ID NO: 37];
CGCTGCTTGTGGTGGTCGGTTATCGTTGTCTG [SEQ ID NO: 38];
GACGTAGTGTCGCCTCACATTTACAACAGGAC [SEQ ID NO: 39];
CTCGCTTGGTGGGGTTGTAGGGGAGCTCGG [SEQ ID NO: 40]:
GCTGTAGTTGTCGCAGAGTATCCCGTGAGG [SEQ ID NO: 41];
GTGAGCCTGTGTTATATGTAGTGCCCGAATCCC [SEQ ID NO: 42];
CCACCTCCTGCGTCCACTACACCTAGCACTA [SEQ ID NO: 43];
TGCGTGCGTGTATGTATGAATGTGCCTTGTGG [SEQ ID NO: 44];
AATTAGCGCATTGCCCCGTCCAACGTCCCG [SEQ ID NO: 45];
CGCCGTGCACGTGTAGCCACCATATTTAATCAC [SEQ TD NO: 46];
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CGAATTGTGTGAGGTGCTGGAAGAATCGGTGC [SEQ ID NO: 47];
GATCGTTCACAACTTTTACCTGCACCGGATCC [SEQ ID NO: 48];
CTAGGTTCTCTAGATGTTTGTCTCCAGCACCCC [SEQ ID NO: 49];
CTGTCGGTATTGTCTGTGTCGCTGATGTGTG [SEQ ID NO: 50];
GATACACACACATTTGCAGCCCGGTCCACACA [SEQ ID NO: 51];
GGTGGCAAAGGACGTATGTGAGTGCAGAGGAC [SEQ ID NO: 52];
GCGTTGCGGAGGGGTATGATAGTTGCTCAGAAG [SEQ ID NO: 53];
GTCTAGGCGTGTAGGAGGAAACAAGATGGGG [SEQ ID NO: 54];
CTGAACACAGCAGTTCTCTATACCAATGGCGCTAITTC [SEQ ID NO: 55];

TTGGTTGCCCCTGAGCAGTCGGACCCTATGGATA [SEQ ID NO: 56];
GCGCCGCATTGCTGCACCTCGTTTATATAGCAGGGCATTTTC [SEQ ID NO: 57];

CCTGGCGCATGTCATACACACCACATTACTC [SEQ ID NO: 58];
CACGAAGTGTCAGTGCACAGTATGCCTTGC [SEQ ID NO: 59];
GCCATGTACTTCACAAACTGTTAATACTGGTGATTGTCCC [SEQ ID NO: 60];

CCTACACAGTACAAGTGGAGGCCATCACCCG [SEQ ID NO: 61];
GTCTGACACATACTGTTGTAACCCATAGTTAAACACAGG [SEQ ID NO: 62];

GCTGTCTCCCTGTCTTCCTGTGTATTGTTTATAAGTGTATT [SEQ ID NO: 63];
GTACAGCACTAAAATGGAGTTTGGTGTGTTACTATAGTGCATAC [SEQ ID NO: 64];
F1 ACTCCAACGACGCAGA [SEQ ID NO: 65];

TTTTGTGGTTCTGTGTG [SEQ ID NO: 66];

TTATGTGGTTGCGC [SEQ ID NO: 67];

CGTTGTTGATCGTGC [SEQ ID NO: 681;

TGCAAACCCGTGTAG [SEQ ID NO: 69];

CAGACAACGATAACCG [SEQ ID NO: 70];

ACCACCACAAGCAGC [SEQ 1D NO: 7171;

GTCCTGTTGTAAATGTG [SEQ ID NO: 72];

AGGCGACACTACGTC [SEQ ID NO: 731;
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CGAGCTCCCCTACAA [SEQ ID NO: 74];
CCCCACCAAGCGA [SEQ ID NO: 75];
CCTCACGGGATACTC [SEQ ID NO: 76];
TGCGACAACTACAGC [SEQ ID NO: 77];
GGATTCGGGCACTA [SEQ ID NO: 78];
CATATAACACAGGCTCAC [SEQ ID NO: 79];
TAGTGCTAGGTGTAGTGG [SEQ ID NO: 801;
ACGCAGGAGGTGG [SEQ ID NO: 811;
TACATACACGCACGCA [SEQ ID NO: 82];
CCACAAGGCACATTCA [SEQ ID NO: 83];
GCTACACGTGCACGGCG [SEQ ID NO: 847;
GTGATTAAATATGGTGG [SEQ ID NO: 85];
GGGACGTTGGACG [SEQ ID NO: 86];
GGCAATGCGCTAAT [SEQ ID NO: 87];
CACCGATTCTTCCAG [SEQ ID NO: 88];
CACCTCACACAATTCG [SEQ ID NO: 89];
GGATCCGGTGCAG [SEQ ID NO: 90];

GTAAAAGTTGTGAACGATC [SEQ ID NO: 911;

GGTGCTGGAGACAA [SEQ ID NO: 92];
ACATCTAGAGAACCTAG [SEQ ID NO: 93];
CACACATCAGCGACA [SEQ ID NO: 94];
CAGACAATACCGACAG [SEQ ID NO: 95];
TGTGTGGACCGGG [SEQ ID NO: 96];
CTGCAAATGTGTGTGTAT [SEQ ID NO: 971;

10
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GTCCTCTGCACTCACAT [SEQ ID NO: 98];
ACGTCCTTTGCCAC [SEQ ID NO: 99];
TTCTGAGCAACTATCATAC [SEQ ID NO: 1001];
CCCTCCGCAACG [SEQ ID NO: 1017;
CCCCATCTTGTTTCC [SEQ ID NO: 102];

TCCTACACGCCTAGAC [SEQ ID NO: 103]; TATAGAGAACTGCTGTGTTC [SEQ ID NO:
104];

GAAATAGCGCCATTG [SEQ ID NO: 105];
CTCAGGGGCAACCA [SEQ ID NO: 106];
ATCCATAGGGTCCGAC [SEQ ID NO: 107];
CAATGCGGCGC [SEQ ID NO: 108];

TATAAAC GAGGTGCAG [SEQ ID NO: 109];
GAAAATGCCCTGCTA [SEQ ID NO: 110];
ACATGCGCCAGG [SEQ ID NO: 111];
GAGTAATGTGGTGTGTATG [SEQ ID NO: 112];
GCAAGGCATACTGTG [SEQ ID NO: 113];
CACTGACACTTCGTG [SEQ ID NO: 114];

GGACAATCACCAGTATTA [SEQ ID NO: 115]; AGTTTGTGAAGTACATGG [SEQ ID NO:
116];

CGGGTGATGGCC [SEQ ID NO: 117];
CCACTTGTACTGTGTAGG [SEQ ID NO: 118];
CTGTGTTTA ACT ATGGGT [SEQ ID NO: 119];
TACAACAGTATGTGTCAGAC [SEQ ID NO: 120];

AAGACAGGGAGACAGC [SEQ ID NO: 121]1; CTTATAAACAATACACAGG [SEQ ID NO:
122]; ATGCACTATAGTAACACACC [SEQ IDNO: 123]; #0 ACTCCATTTTAGTGCTGTA

11
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[SEQ ID NO: 124].
24, —FRLASY, HAFEEE B SEQ ID NO: 1-124 B sl 4 i
B3 .

12
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T o # R 2 AT IR T R S R

AHiE M 35 U.S.C. § 120 7E 2004 4F 12 H 6 HIEAHIEE %
FIEEFSE 11/005,617 5. WA @S 70 2w ko7 vl
B Wi ak e i, BB HiEN 2004 4F 10 A 20 HIEAL, IAE DK
FHEEEERRIEFSE 10/971, 251 SHIEOELE HIE, PG EE
27 2000 &£ 6 F 15 HIEXWERE LR HIFFFH 10/971, 251 5 HIF 4%
SR, PTRXERIFEES HSE AR,

KOG

KRB FOLBRES I T 1R AR, BAkph KB I ¥E A 7 P s i 3R U7
EREIAZ IR -

HREAR

AR S P AR AE IO S AR R T 51 R X 4 e R0 4 2T AE Y 12
FEGLIR ROFIRALIBRAE FH . SRR BB . BFR AR
A% 5 IRt DL B I Bt 25 R 2R AL VAT e AT R L . AR B BT
FEIATRT 3 B H R AR LR A FEE Y 1Y

A] AR B & AP 4248 J7 v TR R A AT 5T . TEAE R AR A8 TT V.
o, T MAZREGE TR P U I T E A8k b iR H e
5 BRI IR IR L BRI ET BT . Bellt, B IF & BT IZRAT ik
PASR i or i Y 2R AR A e o — A S p RAE SR I HiE /7558 07/792, 585
SHELELHE 6,228,578 SHHIAN Hybrid Capture’Zrid. HARIXLL
WA TIEHAR G TR T BE N, HENNAN B&EE RIERZ
BRFH Z [AIAT 58 2= X - HIRE DT
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REBFER RN (PCR) ZHEH M H KRRy 7%k, Rim, AFE
B K ENAFEE (BIZERMN) B, PCR fEIEMIZE EZRWE, £
HERNATGEA A5 PCR thiE (artifacts) WTIY R4k, BETHE
REBRAEEY 8. h T 2R T RIXA RS, 220 AT RIYE R 7] LA
HBAS . R, DR AKENEMARBAR TS ZE1, Ek5 M54
FEERKBA T, NSRS . A& P AAFEA [F R BT,
AN[F) PCR I S RRAB AL, FEN R KR SRR 2T 1

BRI 3R (LA M FEAZ R T F (M 7 i B A R AR — A B B, 05
HTHRBMEEMREE, WHERESRN, JFHRBEZS N REZRVE
R IRAL T3 Z A TX 57 o

RHAAK

AR B ML T B R BRI A T7 ¥k, X MR 0 AT S R AL AT A 3R
(“TSHC™). TSHC AR FERFFMREITIE, REMS I oAl
EFRIVRRIX R L5 o

AR B — AN SE A w5 K A T PoE B R SOk U BE R IR 7 2 A U A/
HEBR—NHZMERBRIITE, ZOTERFEREE. ¥R S
.

SEHEBITEA R A ITIER — AL, — e AR IRIE T B4
W BITEEEAZR . 5B E AR (A —2 RNA, 5
—/A2 DNA) FIE SR G RG LR EB/AEA L, BRERGS
HEERX R AN IRERET I I Pri IR R IR B R R T, TERE AN 1T
HAhpridy 8% 7 A ERPFE TR IR, DGBIDAREZIR. S
TR I — M 43 2428 B B BT X I B B R (BRI 3R P2 54T,
CSP) I 5 Frik ¥EAZ IR ) FL B R o B AR IR R 6 (RIS 5 81 4KEr, SSP)
TBA ARATI T IR ¥EAZ IR , Fo b B T BRFE P AE—A>4 RNA, 53—~ DNA,
T8 3k R Bl R) AR 1C 1 DNA @ RNA ZRA8 A4 544 45 R4Sl DNA © RNA Zi%
AL, MITTATIIEERZIR . Fridk SSP AR T-1E 2 = £ 1 & 5 1 F B
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AT LU S #EAZ R AYAT, FUFH DNA @ RNA Z¥AS4kih Btk 45 & 7008 shim ik
kAT E L P E.

FEH—ANEHEEIh, ZANEZBRES U TR B2 MEZRAALE
ST ¥R IR T AN ER IR AT -, FEEK DNA @ RNA Zux344%; R4 & EE
PRk LK) DNA | RNA 2838 e 3 PEDUAR A IR ITid DNA @ RNA ZR3844; BrE
REGEE IR RAZIRERET s FIFHBELS [9)F1 DNA 58 -& B 14 Frim SR 51
BRBERERE, ERENY T, KPR NI T RERAEE
PR s 24285 BTk SEAZIR 79 M — 3R 7> BLAN AR BR B4+, T 7ERE
MEREL Z e DNA - RNA ZR304K; @& 2 EASE ERNFRER 5
PRH B ARAC, HA PR E A L n: U ERTRES
5 FFIEE DNA | RNA ZRATHs A 45 5 71 55 BTik DNA @ RNA Z5TAARI 45 &
A 2 EEILTR

EH— ARG, —AEEZAEE DNA BT L EHERN, TREZE
T W20 B A « 22 -4 DNA F1 5 Bk #E DNA T % IMP) RNA #8461 2438, FE A DNA :
RNA Zu7s4%k; FFH4E S 2443k E%) DNA @ RNA ZeX5 4R Stk Bl gk prid
DNA : RNA %2244 i iEveid B R AERE, BRERLS SRR
BREF; EAHBEVLS 140 DNA K& BF5FIRY S PTIREE DNA, FERE M 11
27T 55 Bk #E DNA ) — 354> H. %MK RNA #8%+ (B SSP), % f% DNA : RNA 24
AR R EE DNA AL R 5 %8 DNA I H B3 238, H PPk DNA 4%
TR &R EEHMER by JHREATA T MR 12 ) DNA @ RNA ZuA8 fde 5+
MEfiik S PriR DNA © RNA 8RR 456 A R S G S FE R (B
CSP) [HTABRIESEHE DNA SIS FTIR 2 A48 DNA, P Brif DNA  RNA 2432
e e DU B PT R H BLRT X bR E . B SSP AR BrIR MeAR 12 1Y
DNA : RNA fiffta il ANEEIIFELE, Frid SSP H#EFE R DNA @ RNA A1,
FRIELS &6 B (Bl CSP) MIMAEBRS B FAIERES FhEE, F 8 FF0
DNA : RNA AR RIAFTE R BRAF ZE BT IR HE DNA.

R AT 2K
AEPRMAT HTER. ¥ M NIREH G H — NN R AT
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5k, R, AR T &R SR R B T, %A
X 43 RS v B R BAZ BR T 51

AR B — A SL it & T EERRIRT F 2 BRI B . BB R T
v, HAT LR B 2 AN AR R SRR TR RS . IXFh VAR LA A B, AR
FEFEATE=APR. EE, Ty SN, SRETHTERRE
W) e e B EE T VR . AN R B BIX A S5 R DA LA 22 B i O AR BEAT 48
R SRR S EEARER P 2 BRI, AR EERT LA KEY 50
Mz /B /N THEFRES T RYA 100 MR, sBRE=F 5 108411
2% HEWRE S T B —IR JR AR ERAR R, B an{E SCANER T HSV A1 HPV 28
M, ATUALLZ 'R AT, RIEEARTF 50 A (50-—plexes).

AR BFEIPE R, XTI 2 AR ER 7 5 1) 22 28 7 1 R PR3
RPN 775, HEFRANKFRERME, XX T IERAa 2 — M
FIEFIFAE . ISR YT E, IR AN /KP4 R AR BRI & R0
T 28 BTrh 3k AT

EELE—F, RN RIS e R S MR Bk
BIEHTY WERER. BTy BmEm, RN T ERNZR T
FIFAFAE IR T EEY I R U . $EE S0 BAAE a N AT BRI F A5
SR IFERR T IERF R AR, AWM RS — K. EERIRE
FHEZBRAVFEREY SR AP, HH A R A A T
B/Mb. BEE SRR, FFEHTERP M EEE DNA. AT
FARIAIR, T UERTREEE X BRP R S MRAM. i, BT LU A,
B R i DA SR IR OUHIE MG IR AR D . FEM R B s
BRI K AREE, 2T E R W R R OB 0 S BRI SR A
FRE, Al BLAT B 25 I B A TR MR T B B 3% BRLIRUTVE, AT HR = ik
REGBAFTENYRNBGEE. Db, EEEDREEIEEERIKSE L
MEFR

T IL K FEAXER « DNA © RNA ZRATARERE Fp 1 45 -5 57 A0 ] A B VR - Sk S TR
EHIESR, FTIR DNA : RNA ZRATR4FESE & FI0an 5 Brid $EAZ BR T AMK)
RERERE, e E 5 B AERE, HPTIRSLALERFN DNA | RNA Z¥ACf4F
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V& & 72 38 LATE B 204K LT R, DNA  RNA ZRA84K, FFER 25 ANTE R DNA ¢
RNA ZAZ A% Y B AN 4 [ A4 B AR F SR A AT AR PR o

FeR ML, JEITTERL DNA @ RNA ZRATHRSEIN B 75 2L Y AR IR A AR 34
M5y 8S, P ATl DNA : RNA Z4A8pActs dm sk 7 B AH el Bl AR 244k L,
%% DNA : RNA ZLATA4s et 45 B S AR B0 BURE 28R, 12 DNA © RNA Z8AT4K
Y SR 4E A 7P ABAER T DNA © RNA ZRAT{RBR S HEPiE (CnZRTHIRIT
& (HC-Ab)). BATTREPIAELZ whEhiFsl A B EEE. AL RIERY
ZPEZIREE H. &R, RRER FHRARAE S H RS M INE
. Haruki S5 AFRIE T AH RS H 76096 Me™ ML N BT R
EFEHTHILIRE DNA D RNA R4 a8 Mtk [ “Kinetic and
stoichiometric analysis for the binding of Escherichia coli

¢4

ribonuclease HI to RNA-DNA hybrids using surface plasmon resonance’
fd FH 3R T 45 B 7 A LR B9 R A B R W R FR S HI 0 RNA-DNA ZRATAR 1)
L5 N RFET B “) J. Biol. Chem. 272:22015-22022,
1997, #it5|HIFAT . KRR E AP ER AT LAFE AR [E 4 2efk L k1T,
WTEENR . OB TR WBURE T / JE RS M T Bk B 1 £ 31 B AR ] [
#H . Bildn, 4B DNA. RNA #REFEANFEN RNA FREFNES (WWRERES
BRNPHGE) 554 A DNA | RNA HC-HiAk 45 & I ERIES - #E DNA A1
RNA #R%FTE R DNA @ RNA Z%384Kk. FiiR DNA : RNA HC-Hiik4h& & BARE A
b, BEEEEk. —H DNA @ RNA ZWAiAbimsk BB EE L, Velipr
ARG EHZRIFIIRVEEY), Uk A S R KB ik 2258 1)
ZPB R E B YRR
YE Ky —Fhie B kR4 T 1 F] DNA : RNA ZRATAARGF SRS, a LAE
EFKER . 5462 M ERNEEAINMISZEREZ RIZH Rk IREE
BERIFH . Hlan, RBIE RN HPV KA A H IR BERET 7T UL &5 & 2 [El A8
b, B, SR R, AT 5% R B O AR S5 & BITEERE B
HES. Blan, F—MABRE SRR HEMEXT—F HPV 2881, 2B
h, ATRMEH 2 AN E AR HPY 8B M ERE S, T MUERE AR N —A
HPV K7, XIREZIRA IR AR E TR 0] L B A B IR (LNA).
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BE#ZEE (PNA) Sk B H &M [Current Protocols in Nucleic Acid
Chemistry OZFRALZFHIBBTSLHIFE), Eds. Serge L. Beaucage 5N,
John Wiley & Sons © 2004]. ZERIREF KA LA BFEZBRKIZ KN
27 100%, HACEVEETERY 50 MRIEZ KL 10, 000 MEEEZ 6] FEIXER
AT LAY DNA BE RNA. WISREFEAZERZ RNA, FB-4 AT US40 2 a0 H 7
LBk RNA B85 A2 cDNA, B0 Frid¥8 RNA BT LA DNA #R8H4H 3R, Hak
FLAZ ) DNA BRET ¥4 338 IF A ]

HE S B S0 IRAN 523X B BT 1) 3 1) S 45 X PR o1 o AR 0 3 B Dk ) R B
AGIREAR N Y 2 B an o] A4V RE S P O EE AR IR . DALE MR i iR 22
BIEBRTT YD PRI S SRR R AR . 8IS R Mk AT B VAR
&, Wik ERKESISRAFE. BREKARF A L& DNA F1 RNA 4tk
WA, B S EARB ARG P2 D B AR . ZERIRREE
B RGO, AT DM A X L 77 vk AR & DT R E FE D IR

WEEZ G, EMBITZRY . AT SEZTRS WmA
BEEBHIETER) DNA RAEMMAZR SRy 1, kT 2FRH, e
ANEFEZE PCR MR HIANZER DAY . BEE5FFRGREE
B BRZARE P R FIEy HEF. el URAHBEANENARSE
FRBATY G, JFFATUEEY BT TR

AT LAMS A DNA SRS EG AL 5 [ AR 8 B e . Rk $EHE, 4 54 AT DNA
PREFIHIREE RNA, AR P 3EFNEE M BT 2428 B DNA %t . 75—/ i) 7=/ 2
AL SEHE RNA L2446 % DNA #Bf¥) cDNA, i% cDNA AJ A2 b B )R i 3K
XA P BRE M AR RR I SR Y 1. Bk, FEYUT SN EE
RS A A BB HIETEDR DNA R EEE e Sl y A, ZE— 5L
W, MRS E ARG A, (AR TRAETER, FriRMEkAE KA
RFEEZR W U EERA T HRE%H . v LME ML/ DNA REBE (B1E
{EARERF phi29 DNA B4 . Bst DNA B& . T4 DNA R4 5. T7 DNA BB
A EGRIDNA ZRAHF 1) ¥ 3% DNA 48, Fridy B@EERErLE 55 .

AT BAEME, FEYLE 40T LLEFRRA IR dG. dC. dT F1 dA B4k,
AT BAERAE, WTUSESEEE— DB MZERMIE. MEYLS [ ER NS
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FEITE AT BERT . BT E BT IS I PPt AN b S S5 R R IR EE . st I,
REALS 4 vT LA S B A X4 e i I 5 [P 3 B 5. KB AT DLTE
KYy 4 2R 20 MEEFBRZ ME, HIREAEKY 5 ERKY 8 MEZFR
Z 8. KERETIYHaArtes. SBET#EEEE XKL 25 CERY
70°CZialZetk, PLE7ERY) 28°CE KL 40°CZIH, ZY EE T LA HA
UK BEARN RARTES WK EH e EAFTE T 2 MR8 . FridsiEEE
AT DA i A8 R TR B A B AR KRR A L AT 48 B R AR SR T AR I . X RS
MP AT 18 IR A I — A48 24 6. 0 B 6. 41 AR OLIGO™ (Molecular Biology
Insights; Cascade, CO). #lan, afPAH HEART |44 phi29 DNA RB&
B4 S 40 DNA 2 AN/

Blan, WM RY LRARS I IAZIN LRI R R . 5145
A AFEMACHEIRERSEEL 27 —0-F &, R\HITFERRBUE, ¥ 188k MLE
AT 1-3 /M, EHETARKIA T phi29 DNA A B RN LW 5 £ 1
4 W 18] 45 1R £ [Gary J. Vora %, Applied and Environmental
Microbiology, 70(5): 3047-3054, 2004, WL FHIFANT. 4R 57)
BT 5 ik L S SR D R DA SRS D IRAH &5 6, AR B {1 d 38 it ) AE G
A%

AR AR P RE R R 1S, PridSmy aens st
ENZRGIEERBDERR Y 8 BAFINY 8, MALBRER AT
KRN (PCR) 1F8LF BRIy 3% FF B AN, BR AR+ —
¥R H bR . BN, HPV p L1 XIRE e de, SR8 4%t
L1 X4H0 E X 3 1) 223884 [MH Einstein 1 GN Goldberg, Cancer Invest.
20:1080-1085, 2002], BTIAHIHR K IKIFFFIT R TT LATEAE [B) 2K 1 B R B
TREATAIN, ETORME—H PR T A A A R AR . 2 ESRYT
AT LAE R 2y 25°CR KL 40°CHREISE T AT, KRMNMRETEEN 1 /D
2] 3 . SRR HE ) HE R S LB B SR H Y [Lizardi P., Huang
X., Zhu Z., Bray— Ward P., Thomas D., Ward D. “Mutation detection

and single molecule counting using isothermal rolling circle

amplification” (“{¥ &R EILY ISR M AN B3T3 50”)  Nat.
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Genet. 1998, 19:225-232] . £ B # ¥ 1% [Little M. %, “ Strand
displacement amplification and homogenous real-time detection
incorporated in a second generation probe system” (“IF|AF|E 4L
e RS EE B HRY A RIESLITARI ") Clin. Chem. 1999, 45:777-784]
FEHT] 5B DNA 3 [Blanco M., Lazaro J., de Vega M., Bonnin A.,
Salas M “Terminal protein—primed DNA amplification” (CRK¥i& H 5|
[ DNA YWY Proc. Natl Acad. Sci USA, 1994, 91:12198-12202],
e SE Y 18 S e ] R4S XA RO SE ) ——FE i T R ER EE A B 1
RAEYZH N E A A ERETREE . HTRBEREZBRAERR S 7758
FEPRACE . IR B AR BR R H AL . Pl RS L 7 55 PiE R
BB EUSERNC BTG &, AV ERAAEXNH R . AT %5
FIGEAR (R BFEZZEREE 1D v UL Sy 3S B 4, XK in
$EDNA b5 AL RHEE . X7 VR AT M E A SRR, 5

TP R ERTT B AR B B EEIR F A R . XA P IR
REBZEA R BR Ty 8. BTy B sy 8 7 i
ANFEER 5 BAAEIRF I 2238, RFATHEZ RIS AT 360, Brid s
IR T PR 455 2 B R Eoik T AR R 5 85 51 TN B U
BEMH. EEBRTFIHAFF 5 MWK AT R AP AN KR4 7
M, ORAE T RE & PR R RE A T AT 5E .

Sia B E (REEREMMER HWER R IRTIIRETEIR
=K R 2E K. CSP Sy WK ZERKIIRAT. BEEE
EHIERAIERE, e ARG G EER D 4G SLiE 4 B 4EE & 14k. CSP
BHISEMANURIELS A . ik, CSP 1 SSP WHESFFH; {HEHFH
REAE—> CSP A1 SSP A 5 LR 75 T AN BB /5 51 i SEHEY h AT B
BRI

FIRFIIEREE (CSP) BREZEHIR W LI 45 A BOER BB M. B4k
REREAEE L, ENERmFAWRELE. BRI BRG. BHRERK
EATE AR AR, TERARASPR . 83 I, Pk, Bk, A7, &R
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¥) (strands). HH . HORY (strips). WCEFHRRIGAMES . EAHIE IS
IRFETAER . BB VE AT H 2 & A B3 = . ] DA R Th R b 1 [
FHMZERI R BE, e EeW B iR maE & RE. =&, . B,
BREZERATEY . v LEAEAEMEmER . &8, Wk iIE
WohL. THER. AR, RS IR SR TR E B ER .

SR F IR BT R A ZRIRE, EM18& 20 8 MdE, ik
15 % 100 /MsdE, HEEALME 20 2 40 MpgdE. Pk F o eRErRiE A el
K, SFELENERAESE L (SR (sub-well plate))
HICEALE, BREBIW Y& 2WMER LN, BErXAKAEEGE. HT
U 58 TR R P F R ET 0 77 SR AU AN, FF HAEA VLA 2541 i
B

5] DUERTE BRI _ A e R 25, MU AR
e, TEHEANRGIRME T 8 AKFRds 2, e sk 3 a5
Pl ARG . R ERARW R BUER, PIATEE SRR, MEEHA
FlEEAREREE (EWE. 9OeE. 5% L (ES) EBTHmmE
BZHEHBRMEN . SNMETUEZT 1 MIRRNFEZER. BREZFR
RSN A R W & B vT DA A & 1f6, 1 PNA. LNA %5, FEZIFRREL
R K BEE B AT AR & 16 AMRFE R KLY 10, 000 ANPRdE, BRE L
F] 100%HBEA B

155 7 FIEREH(SSPOYTT LU FHBAJE A DNA & RNA 2238 44 () SR AR 1C /G RNA,
IR FRASARAE A I 20 BB 5] e b e B 2R A e e 45 A AU T R . B
T SSP WHBARD, BIUAGHE S EASTET GRS, HE™4E
H R, Fldn, R AT RNA 5 S 8REFHIR/N A 8, 000 PHEFE (Kb)
HEANPESE 20 MR, B4R DREBIBORKY 400 5H1ES .
ZATFTEIER, BHAESFIREEEES 156 ME, BTl T
K# 1000 PMEEE, PRIBFERL 15 MEEZE 100 ML E. 15 575
B0 0 JE PR 14 SE BB FE 4 AR 12 19 RNA 2REFRTHARIE A DNA 41, 2438
ARTIFEZXIR, MWELRF LT AREESXE. 446 ZEEEEE LY
RNA : DNA 2428 8 &4 7] DL UL 2 B 7 KBEATH, 0 nfE f PE—FRiC I3
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fA L FRAG B AT DX TBR AN U 240 AR

B (BT A0il B — AN SEHE B T RAR B RE S IMEREES 2
RN AT, HAEXA SEFEB A BRI IR L IR TR . Blim, 96
LR IE —MLEERHERE SR EY. 13 ABF 13 MHMEkEs, HF
F—MUBRES ARG “%4” (“signature™, I HiEL AN EEE
NERHIZERER IR ITIREE 4 » X LEGUR I LU T8 — D ERER A R UL AR
RFRE, AR MURE S Z AW XA 555783 — MBI 1
PRIFFIGE (CSP) ERERHMRB N AL &2 — My EMBRES L. =4
PrIRREH IR R S5 &1 CSP BREEXF RIIIAER LS, {8 B AMIEREGET A
WARICH) DNA © RNA ZRAZA%F RS S 7], SREFRR ERMERE SR EHEE
TR . iR G HEEk 53 B vl AFE R AT B P 3T, Hp Brid il sk — &
—AHRTREEE A EOEA K — N EFERMER LR TRE A, FN S —
AL AR IEHT DNA @ RNA ZRATHRAF S5 A7 S e 0. FERXFF 7%
Fr, AR BRI AN 534k, HbRic ) DNA D RNA B R SRS
SRR, R e B SRR R UK

A % BA B 2 TR AR BT R B ) 1 3 S — AN SEFEAR R A T e FL PR . T
FLPBCAER, BAEFIMW 96 A~EFL, HApE— e EFLuH ok
ZANWFL. URICLEAR T IR EFLPRERD & H FZL EIIA. Roda,
&5, Clin. Chem 46: 1654-1660, 2002, ELFIAHIFAI. RN, MR
ERAERR), HTAREIFR “Hh” “cross—talk”) b, WL
FERABEZ RS AT, @ FEAERY (nask), X5 HTER K H
B AL & K& LR T AN RNEFLIE B B P m 8. — AT FLIE
1% B E A i fL_E B B 50 BB R 3R R AR S . AT RAFE AT IR = 5L
IO AEEER, TEMCPTR R IR IR B 5 B A AR BRERET BIME 5P PR
& o TERRRZERI)—ERr FME ST FEREN Z AL DNA © RNA ZMAS4K. Hf
RFFIIREH G S HE RN R FE 5y, TR PTIR DNA D RNA 38R 2
BEAH b 25U FrIERE), 8 5B A ) B AMAERIREF A b ic i)
DNA : RNA Z¥AZ s e i, FEad it an 2 50 98 307 FUERET AT HEAZ R
IR . 5 SHCRAERI A HERRE R P EREFN. AR
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FRIET AL R ORI RE A8 134T PR SR VE R TR T WAL A &3t

B DLEREUAR 22 R AT FE TR I AN L e ST S T s iR 7 VAT A A
BRT: BEAZeA. e AR IR B A ZRAL I FEFIIZRAL . DA FE
Bl EkMES . 2 FLTPARUR S LIRSS FH T 2738 10 B AR 244 1) AR BR )
P S A A PR AORR R 1] s b R T T 15 PR AR FE F 5 D R FES
SEAR REFI] g BAR A — AN FLE IR B RIFESDD . W FLTAR (EFE—1L
B 16-64 AN/NTFLRIER) FHRKFESIA GenOHM F 4t (GeneOhm
Sciences, Inc.). Drummond %, Nature Biotech, 21: 1192-1199 (2003) -
W T s AR SR K BURL, AT AN P AN R 262 g 4R 2 TR A
REAE RIS B, W2 BTATIT SR, A 7 AT LRI R ERGE SN
HfS B RGBS . BRI LB 55

TE— AL, 538 B R A LUE S e ik e s A R B, il
{EARFRT: RNA : DNA ZeXSf4 Bt HifgE (HC-Ab). BRER. AL R B A%
PEAZIREE H. IR I IE R TR AE 44 IF TR R = Bk 45 H B T I SR %
. S MECHIS &S DNA D RNA ZATHR R R B, BNz
/> 20 MEEBIKE, MMREHE 5K,

AR B i 53— AN S ) TR AR P 2 AR DNA 2 BRI, %
HEAFEL TS, 1) {H4E DNA A0k A=A BEERE R 2 A RNA £§
FFRIREME R, P PRI ER 2 BT DR 4 A B AR P UE s 3D
IR G AR 4 A ERRYS Y ;s 4) 76 DNA SR EpMILAL /R 3P
B8R By 38 T MR FEAE T » 40 BT 178 3R A SRR AT AR T 0 I 130 09 S
B, f01-3 /N 4D EFRAY I A L A BEE s 5D BTy R
SRR CRIERED ASSFFIREI L, TR HRE & ZE A
kL, WIPEREMER; B 6) MRYEIRIRET B AL X A T
EE IR E A, ARG —ANE DNA K7 FEBAFFAE .

TEA R AR — A Sz s, BEAIERET PO 2SS AT LS R 28 S0 45 5 7R
o P T [F — IR & b BLZE T S R T IS 3BT . RN,
=T A D B 3y L ik - BNtk STy e A AL RN AS EES T
16 F A AU R B BT B ELSE RO 2 Pl . R BRI B, T AR
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RIS EER & BRI/ kgt . X TR ENENH, &
. T. Maniatis %%, Molecular Cloning: A Laboratory Manual (4F7d
FE. SEBEFM), Cold Spring Harbor Laboratory, Cold Spring Harbor,
NY (1982) . iRYZIEAKRIG S5, ZeASHNH IR — 2B AL IE AT DA AR 384T 2%
RAHIREH R
TR, MR, S RO AR B AR HA
HEATROM B 7, 300 T 22— R SRR & R R R 25 A Bt R A
W77k XA TEETEIR RSN A o2 B, 2 T80 2 PR,
Flan S R E R T AR (HPY) JEfe B BA MR E 2 M HPV
RS, DR LT T B BHAT IS W ANE ST . HE 55 A R ERAE R B EIR
TE T 8 A R 2 5 45 50 B EL AT A P A Ok W B B 5 R A U 7 Y A T R
‘ R RIR AL BR AL TE R AR IR, # AT LLR/E RIS e . Bt
RIGFER AT LA B MEUR &, BE A NKBE EIRREEA . Ht, {5
Pt A AR R R I MIE . MEVRSE . TGRSR, IRt
i AT LR PRER T A BOGERAZ IR WA ZRE A . G0 A i +P B SEAZ IR B 9 7T LA
LB EUSr FAAAE, DAMERARIN 73 H S HEAMETR,  BUE AT A B R4y
THIAEST . R AR BRIF I AL LA T AP FE . R o] AR
TRBINEBIREEY), ZIREYH LR IR T GE 5B NI ZH DNA 5%,
RNA EREUR AW AR I —H R 75 T B & B OGBER AR &, Frid
LR R i R RE S PR D A

BRI it SRR R W LA AE (T RIRAG DNA B% RNA, {54 RNA, %
RIFEIEA R B RENMERREDE (WEYESY)D B RERA
21, FEW AT LG i RNA T e B s & R cDNA. $REURN/ BRARALIX PR IR
BT R A AT P A o BEAZBR AT LAY XU BEBR A8 . FEAR TV — 5K
Blrh, SRR N HE, BRFEZITVERIZRACANY 3G 0 TR A i M A e
ARG . FE— RGO B R AAEXUBEHE DNA

HRIE “FERHR” EXBEAAHN, ERHANREABEEAEL T
MR EAZ AR T R X BR 707« TR B B H IR T LB A& & BT

24

Fujirebio Diagnostics, Inc. v. Quanterix Corp.
EX-1044
225



200680050037. 9 w3 A5 F13/56411

P, WOl S FAEFERITF B MARRTFENZR P A sl id N\ k&
o TEIXHE MR T FAZE R FZ BRI ET IR PR I M szl .

s iRer 2 5iR80 4% 5 b FL kb RNA 8% DNA JF 2 ZvAs RT3l . Fridk
BT BRI 2R BRI IS A i P AR R B MR P8 « T DA 4Rk ] e A
PR RARE . TE— DL, 04 2R IR TN T P2y
K BR P 54T . FEIRTFIERE (CSP) FE S /FHIHRER (SSP).

WK T IR S B B R O X AR 5. HRet SRR A Mk
RE X IR YA TR B B AR B AR IR IR T 51 . TERT IR AN T
EA A E CSP BT LLA DNAL RNA, BEIZER (PNAD EUHCEAZERISIIA. PNA
I BE-TETR AU R AR R “ONIR Y B BRI B TR . fE— MLk
W=, CSP 2k DNA. CSP Hik/NKEAZ /> 8 MREE, PLIETE 15 & 100
AMIRIEZE), FFHFERIELE 20 2 40 MEFE (6. CSP 5HIEIAZHIHEZ
BRIFHIRARE AN CSP KIFFILEZ D 75% SEEAAT XIR B b, HILEH,
5i%%%) 100%H %h . SARLE 2, CSP A& 5iRBAES P IUNKHIEER. A
FERISEFFIMELL, DNTERET 5% FFIE—M, FEUE/DT 50%H8
FFEIEl—M. S CSP & FFURIER T D RA 12 ML, 3
g 20-40 MEEE. 5 CSP 2428 HIFRAX IR [T F Uik b B — R 2 BT S 1k
T BEERMEITIAZAERTE, CAERBE R, B, CSP Al
LEEXFERFY, 2T ARSI R A, Bl EART
HPV-16. HPV-18 F1 HPV-31.

TE— AL, FEFTIRRII Tk IR CSP Al AFERZ R P& —
NERBMEM, HEM VPSR R IR R EAE . B, wTLAE
AT AR N 5 BT BN 14 7 16 22 > — AN ER A 45 CSP In#Ra& skt CSP i
T, iR i ampl st DfE. (EsOs¥B A . B, WL
ZML BRI H—FhER 2 PR AR IE Y)Y CSP Indn%s. Bill, 7 LLRI A 5
GHBERNMEZENEYER. SoPithEmFthmE. BREEPI-DNP [ 2, 4-
THHZEZR®y (DNP), & CSP hnis%s. Ay CLEH %6 kIR HET. %6
R SEpaFERCEMTEY . BAOEH. MNEEES. BEEA. T
W], BT RHE B HRNROGE . Frid et FiE ¥l it e iE R
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HERGCEFF AP S, WPREER. AMMBE RN RN SR . W
A LU B NMEMR IR S CSP InFREE, FridE it a o iy B
RN P E R . AT RS EsA R E A LRSS
HRIT I AR T ERATIEIFIARN RETRFIH . ZERIRIC RIS A
PL¥E Landegren Z§ K] “DNA Diagnostics—Molecular Techniques and
Automation” (“DNA 43 FiZWrHARFIH3NML”) Science, 242:229-237
(1988) s EwE AR, EXEBEITIHEGEAR L. 7 — DL,
FMAEMEREZTRTAIN 5 37 RKiwsd CSP tngs. £5— L
#ilisp, CSP A ¥ &M, BR2HET CSP rE S HTFFlaRE 5 mARAL,
M CSP # sk 2= EAHE T b .

TE BT AR I y2sFp s B ) SSP RT LU DNA B RNA. 15 5P FIRE &
Refis 5 REAZER P 5 CSP R Bl I I AE 40 1) X IR AL AZ A R IT 5] . B4
IR B — AR E O SE ] H,  SSP FEEAXERTE R DNA - RNA ZA8 4k, KU,
EXAN S B, W RETAZES S DNA, FSARIER) SSP Sk RNA. 5Ll
U RERAZER & RNA, FBA4RIERY SSP o4 DNA. SSP HIKEFIEE hE /D> 156 4
B . SRT, SSP HIKBERT LUIABIE KT 1000 MEE. Plik <K SSP.
SSP A AMEFERAZERIT B, BB MR/ADIIZR A B, B - IMKE
FRARIETE 15 & 100 PMoEE 2 18] .

1E$E CSP 1 SSP H/F%, DMEENIRASHEZRR N FE— AN X IR A4 A s
AHEZAT . A T HEk CSP A1 SSP Z (R #I3E 4, 7] LA S5 EERERT I X
WAHXS LI SSP JFFIFN CSP AT &M . Fltn, SSP "] LARAE CSP AT A
BIERIGR. S, 1%EFFE CSP A1 SSP LME SH#E i X843, BTk X
AR BEAHEE 50, 000 MgEE. FEKIRT S CSP 43 HIFFIFILE SSP 224811
2 8 BE BEALIETE KL 1 & 50,000 MIRFEZ (A]. HELkHL, CSP #
SSP 7EHEAZER 2 [A]RIEEES /T 3, 000 NEE:, 3 A Bk, PrikiEss
/NF 1, 000 M

TEF—DSEFEEI T, FERTIRR I 7 1A 48 ) SSP i — #8455 A RE
BRI F\FE i DNA @ RNA ZRATHK, A48 /RI8IE DNA ¢ RNA AT (ke i &5
A FIBATA, JF B SSP —#BrRe8 SR ER 23 . Firid SSP A LU#E i
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WITHE: B SRR )T B AN B4SE DNA 78 5% 25 5455 DNA
Ak, SRIEZIT5 DNA F 4675 B AMY) RNA DA =42 DNA © RNA Z¥A2 4%
fBdn, w5 M13 ¥ FE4E DNA #i44, M13 RNA 534k ) M13 DNA FEH|4=38
PAF=Z: DNA | RNA 253844 gt 4E /9 SSP FE 8 T DNA I RNA 3 fk &8 43
B SRR P 0T 5 ZAS K B ER 4. BB DNA KN Z IR/ 10
ABREE, FFHKERTPAUABIE KT 1000 MgZE. AliEREH, SSP [ DNA ©
RNA L3244 #0857 LAZE SSP Y B4 #0005 ¥R R A8 1 I Y R B = Y. J= T
J.o SSP RJ LA K £ 1 < R B X B AP B 22 TR I 4H & SSP 1 DNA -
RNA F4AZ 4455 5345 F 191 40 DNA © RNA ZRAZ 45 S P P RSR B T el 3k 19
ZeAS AR B RAS B, TR DNA : RNA Ze8 A S it S0 44l it 3 B8 oy o
R AR AC ) SEAR AT bRid B 1R A

R — NSRBI, BT ARSI vk A 1) SSP O AN B R s 5 AR TR
AT BN 5 F o FEIXRASLHEEIH, R T HERE (bridge probe),
TR O SRR S IR AR A WP FUANBE IS 55 SSP ZRACHIITF1 . BriREr
AT Ak DNA. RNA. Jik#Z®E (PNAD BRI eZER2iid).

FE 5 — LRI, SSP B —8 405 B AMZERERET T AL DNA © RNA 438
P&, FFH SSP W) BEER B SHREF P T A BEANO T, R 550
ERFN SSP P Z¥2C IMTEREr, 1E A EMA R T% SSP EEE ki L. @
I AT BABE AR SSARFR T B U fK) DNA & RNA  ZUAs A4 B e 465 & 771 ke A6 )
DNA : RNA 7438 4&. CSP HEEMER/FHIMIAEE 2238, HILREE. Mrikst
A1 DNA : RNA Z2X 853k 2 BIAHE B4 E A L. ATRLan LA L BT R iy
4% SSP.

T —ANEHapIh, FE— MR T AP AR SSPRE Z A
BEEFY, FridEEIFIIS 60 SHFREN LT HI 5% RNA JRPI Eebe. &
TR E R 75 B AMNATF 5 Y DNA S H BRARET AT LI T 5 SSP Z¢3g, A
FEAEAE SO BT BL A4 DNA & RNA XUBE4E .

E5H— AL, BT EERE 5HRMARZ TS, TR T
BER (A B. TEXANEEEI PR ERR SSP B&% (dT) DNA J#5).
I, PHREFRERS IS BRI (A BE SSPUAE. & (A R RNA £
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HalULHF 5 SSP 40938 (dT) DNA J5£512=A%, LLFE% DNA : RNA 2438
fk, &5 (dT) JFHIR SSP FIE 58 (A) JFFIH RNA £REHMEEKER 100
Z 5,000 MR

TN [FEMSE R DA L BT i) i B 5 v/ s AR A P BV AN 5 VR CSP — R,
2 K B BIAS U B AZ TR - 1) W 7 v AR R AE R B SSP \T LA RABME B 5 A& 1
1. FEAEENSCHEFIT, SSP e LM et iR 4et .

R YRR, FEAS A B B A I J v 5 BT LAY B 224> CSP F1/8Y, SSP.

FEH—ASLiEp R, A AR E DA R X EANF I H
HEZ TR AT, HEHESRK\RNTESRMRFIIEHRT .
TR, AT LA IR AR RN RED, B EE SRS NMEZR EAMY
FPAl. X BELIXFP A BRET P RR A “RilA” CSP. 4 LLRIFE M R
B, Frdmh & IR TSR S WA RELE ) CSP B & — A K.

R R O WAZ BR AR ET v DU I AU S A AT S & T VEA T, B
B Ak 545 i MR SR AR TE ISR YE 40 B8 B4R A2 P A ANXT R PCR (McCabe,
1990 In: PCR Protocols: A guide to methods and applications (AE
PCR RIS . HVEMMNAHIEREE Y ), San Diego, CA., Academic Press,
76-83) o WFAFERGE i L & A B BRI MEZ S oL —+E, AT MBIEAEH
—ANREZAX B H MG IE TR X BoRiL 2 A BidREr . Narang 55 (1979
Meth. FEnzymol. 68:90), Brown %5 (1979 Meth. Enzymol. 68:109) Fi
Caruthers %5 (1985 Meth. Enzymol 154:287) R T JLFM L2 E& KT,
AR @S TI HEAENAEIL WRFER, FoRET7i%n] LA g7 /Y
%8 R B, " UA S ik i B UME A B3 F R I . 7E S5 EEIRIVACHT,
PG H FRAS P 5 v, B SE A XU E DNA $RET e L i gk .

TRAFEARGIFEARN R RSN IERIAAE T AT . IR BRRF
FIZAZ IR N AR ERET A b T 34k,  HEGR T2 RN SR, Wi K&
FFHIRR G IR C R B ERIEE, LUK IRAT [ W T A B 22 P M 4,
Bo JEARGURBARN DB T IRHNEE SRR &AM (R TIRETE 2R
ST HOXUEE DNA FOSBBEEE R KL 25CRISM:. 8%, BERAAEEER
RS T &4, B UE ™ R RAEIE, REBE R BN
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Sambrook %£fJiX% F M, MOLECULAR CLONING: A LABORATORY MANUAL, (4
FrafE: SZBTFIM) RN, Cold Spring Harbor Laboratory Press, 4
25 (1990) GEMBIHLEEANAID M 11 =, R4 THERER
A 2R3 44, IS BT ZREE B TR NGRS 52 PR 24 A8 BT b 20 ) ™ R 7K~
IR, WH, FTEESMHRKEBR P AT, X PR a8 i 44 i
BE. R pH DAIRML B H™EM, DMESRE 501 B WIERRF
F G A H e AT )7 F R R jh 2R AL .

WHE, LT &M THREEFEE 2 (B 2R B T 855 FrinAm
BEF AR R E RS RN, ik 2 B 10°EREE, HLE 10° 3
10° BE /R B . A THEMMIIR, Frigtii G CSP TEm & ALAT v o UK
BERFE/D> 25 fmole/ml (25 pM), {LIEZE 25 fmole/ml & 10" fmole/ml (10
nM) Z 18] . F SSP ERAZATHE WP HIRE N Z /> 15 ng/ml, PLiE 150
ng/ml. # A B 87T LA ng/ml FIRH SSP IR E FEE/RIRE I #e .

*A
SSP ¥ JE M ng/ml & fmole/ml W55k

SSP #& & (ng/ml) SSP ¥ PF fmole/ml (pM)

SSP 34 3kb RNA | SSP & 5kb RNA

15 ng/ml 15.1 9
150 ng/ml 151 90
600 ng/ml 606 364

TZEAG I R, AT LA B B LT — B 3% £ #h3E4T CSP 1 SSP 5484
ERIAIZAZ . FE—ANSLHEBIH, CSP SERAZIRIIZNASFN SSP SHEXIRHI AT
FBT3EIT . E— NSRBI, BTEA DNA © RNA ZRAC/A4R & AT LA 3R
FEEAE L. 7 AR H R ITRE R, Prd)RY S53ERRTE CSP _ERYEC A
RS . BT YIR—E84> A SSP JERL DNA © RNA Z4A04k, [H)H#E
BB 75 25 AR 53 S B AE B AH L CSP 2438 . FE — AL, 78
CSP LSRRI 2 J5 AT SSP S¥EMZRIIAAT . EIXFIELLT, CSP
Al AFEZUAR 2 RS AC 2 JE [E e 7EE 4H b CSP FNERAZER T2 W 35 AR v LA
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{E SSP Z8A% | N L F2 v 45 & 2 B A L

AT R AR PN 2R, A BB A B A F ] LA A
F, 3 AAdEpImesE. E. &E. TR, BELE. RLm. B
. BRBATREE ST B AR AR, TR AR . BT ML BEER.
ABEE (microbeads). kL. ki, AT, AE. B ARY. D
B B L R, B BOPAR. 5 WALABE AR AR . EIAE R
FLFE BN . BT AT T E A I B . R DM D AR
6 A A BB, BRSBTS O AR B UE R SR &
3. WEBE. BERE. MEREUZTRATAED .

25— A Seiil s, FIFAEMERRS CSP I LR BE B SR A R A EER
122k 1 B A SRR IR 2ok Ak . E B — AN M, A TSR AR
SRR B TR . XS TR FT LA B It . S — A
T AR, A AR ILERE JLANTESL, CSP HAMIUEZAE A
WILF. 5—ASeiiE) @ e e i B HN g & 75k, Wi HmE T
B SR N 45 & ZE Mk I CSP. 4 CSP & & ZE A Eitk B, BT
& CSP T LU Tl i /st 3 5 H HAMOFEZTR .

T LA o A AT e f s 7 SR I B3R DNA @ RNA 2344 T
DL AT I E RIS AT XSG DNA @ RNA ZRAC A 5 M 45 A 77 B e sl R ek
50 DNA © RNA ZeASAK, Fiidf Stk 45 & I ange 5 T DNA @ RNA 230 4
FRAT R T I R TR B R B R T — AN ANEEAE SSP BN
WK RO FLAR . B bRiCiPTiR, B SSP AR S Al I K1

AR B {8 DNA ¢ RNA 28T A4 B M TR U BT 4 3R I
JuRE Ak, ZEIXANSZHEBIFE, DNA @ RNA At 4Aiss St SR UL R A B 2006
S FERAE Y- ATARE, BRI RS EER . BTk bR id T
DS S AR AT B B AN 0 T B b vt . D6 T ERSR eR  BS BEAT BB
B MG I . — AN AR AT R B L DR B RS o R FT LU A A YU B
B B E S FRATAE S R T T 5 B B U A AR I T B B AU
048 FE [ 77 VAT RS, Bl IngE Coutlee &M J. Clin. Microbiol.
97:1002-1007 (1989) H ik i bh ik Bifb 2 RO6vE, B 51 IFA.
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DUt , T8I N AT LS Bl 1 1l e BB I IR R PR A 22 R e, SRS
W SE B BRPEBERREG Y . ORI B R EE S 16 22 RGP 2 A s BT 74
yifiiT

PR B TP RAE P IITE SN DNA [ RNA ZUAC A4 etk 45
B, BlU{EBANBET DNA : RNA 2530445 R tEPiid, 454 2 DNA | RNA %38
R b, SRSZILFTHEZRAEY DNA @ RNA ZRASRRIREI . 7E—ANSCifih, Pk
DNA : RNA ZYZ R R E LIRS & 2 EAE b, W)BHEER. BdH 46
DNA : RNA ZeACHR45 3 M Puik B i IRRE MR OB AR WA J b, TSR B
& DNA ©: RNA ZUATHE, SRJEVEYERT LLRR AT I B M HiAdRn L e oA g 2
LIV BN P RELBAN T HEKRITI . XL E R RRATR
YU A, B, FTCMERERRAESFEN AR B i il as A i
R IR B SRR BRI SR E i, AT AN DBES . T DU
RNV AT B B TR RS

TE A% & B 0 B R 38 3R T ZUERET B BR o1 1 S 491 60, 368 AR e B A £t
HSV-1 WIFFIFNEF X HSV-2 B FF 2 B IR P2 4R % . £1XF HPV 1) CSP Bu3E
AL BA SEQ IDNO: 1-64 f#) CSP. X L)% 21| Frith 25 i HPV 2R B 55 HPV 16,
HPV18. HPV26. HPV31. HPV33. HPV35. HPV39. HPV45., HPV51. HPV52.
HPV56. HPY58. HPV59. HPV66. HPV68. HPV73 Fll HPVS2, Hih )Lk wEfE
HPV.

PES —ASEHEBI R, BTk J7 kR T CSP F1 SSP AME R ] T RELIKT #1344t .
RELTFIER4T L& 5 CSP BRI KB ANFF . FEBTFIERE /7515 CSP
FFH I EAMILIE A 22/ KRY) 75%, BEALEL CSP 100%E #b. FEZAL R N IR
AU IMAPTIRIABRIEREE, H] T ARAIZH CSP SEE P ARTEIZE X R N
MZBRIFFIIZ42E, F+ BRI E AN A T tE. 8%, BEWRERE RS
DRY) 5 MEIER KLY 12 ML, EARPH—ANLHEGIP, F48 RN
H BEL T R T B R BE i B F CSP 1 SSP H9IR . 1k, RHWRFHIHRET
PIRZ) 2 BRI B, BARER MIBUES] 10, 000 519 ERTEF
fE. BHBTFIERET AT LA DNA. RNA. BA. FEFFRMEZEE (PNA) ERH B
K.
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TE—NLHFI R, FHEEKEJLFEKE CSP AR BT FIERE .
7E CSP. SSP FMEEZFRZ M IR NZ G, A UERN T IIA—
ANELE AN BEWT R B FF A AT R TR EE AR R o SR )5 TR DL B iRk B 5 7
R 2R AL =4 o

TE 5 —ASgHEw) &, 8 T 15 CSP W— &84 T4 ELEL CSP %3 B BELWT
FIREr . 5 CSP 4HLL, IXLLfHWTIBRE B EARRIMERR A . ik, Pr
IR PR BT AR FIARSEIR A LL CSP IMMRERR LS 10 BE. FEXAN KRB+,
BELITFRIERET ARk HL 5 CSP 0 SSP [RIE In AN BB ER . 1 T-REMTFEREF R
B b CSP BRI ARSEIRE, RITTIEFESAT FIAS 2GR B2 DL RE T 3R EE AT
e CSP SHERFHFIFAZ . R, HRTIR SR ES BRI THT

AT RE R, BEBTFIERET 5 CSP %38 3+ E 8 FE 1L CSP 528 X = 4%
BRRFIIIZRAE . Blln, ZEFRATRMFITESD, URT-WIEHTFREMEL
WO ER FHATSERFEN, TR BERTFIERE . FERRERET RO FERR
il S LK 2.

LT 52 i 41 25 451 Ut B A R BR B 38 D7 v RS IR 56 A RO A & O AR
F o XSS A A T U AR A R B, B LLAAR] J7 X BRI A 2 B
FIVE R . X B BT R 1 BT A 2 2% SO IS 5 | A iBTE 4 S A A UL
o

LHEH] 1
B R AT IR (TSHO) R AR

BT R %573, (Digene Corp., Gaithersburg, MD) &% BH {4 2
HFEAS (Digene Corp) X ELANIRER - pAE W E (HSV-1) 1 2-2Y
B A % I (HSV-2) %% 8 Bk (Advanced Biotechnologies, Inc.,
Columbia, MD)ERIGIRFEMEITHE. HESFMMBRIFES DB NHME
B0 (microfuge tube) HF o IO N — 4 FR 2857 5100-0431 (Digene
Corp.) . RIS TE 65°CIEE 45 8 LIRS Iz B2 .

THZE, RSP IAEESFII®EE (SSP) (& 600 ng/ml)
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R FHIEET (CSPY) (494 2.5 pmole/ml) BIZNATHE M, FHAE TACHH
1 /N BRJE MZRZIRE I BRI FEREN MR, IFFE T4CHRE 15 43
i, BTIRBEWTFARET & — A E 4x BRETFEEW (Digene Corp.). —
AR ) 288 P SR ) 0 5 A R P B P ot R B R

TR RANRK P, ZRZEMS, & SSP (4 600 ng/ml) . CSP (%
#y 2.5 pmole/ml) FIPHMTFI#RET (&4 250 pmole/ml) [ ZLAT WM 2
HEmHE, JFREE 74°CHEE 1 /bt

EFRMIBEVRREWANERER, FFLs o8, ANEFEMAEFEUHH
LR H B 2 96 FLEE TR M E IRk (Digene Corp. ) BIEAFLH
g FTR SEARFE 235 T EL 1100 rpm 323 1 /i, REREREEHL EHEW, I
FH SNM ¥4 22 il (Digene Corp. ) PEiiZAR PR, FF H B 318 LA 5%
B IR . SRS M FL A I A BRI B ER B H1-RNA/DNA 14K DR-1 iX
5] (Digene Corp.), FHFEZEIETFIET 30 48k, REXZHFLIAT 2 RIEER,
HBRAAE: 1) ] Sharp VEERZ2 0P (Digene Corp. ) FEEim FULH 3 K 2D
KT~ Sharp YRS RAEM##IER (heat block) L 60°CHEH 10
3P 3) 7EZVR T H Sharp YRR MVRVESFIIK: 4) 7EZIR TH SNM ¥k
BN (Digene Corp. ) Yk —IK. BREZRBWMAZE, MEILFIMAL
FRICEY) 5100-0350 (Digene Corp.), FHFFEZEIR FHE 15 /0¥h. A)5E
7EPRRR T Bt R AN FLLLSREGAEX F AL (RLUD (55

) FH 2 B o) R 3 3 L L 4 1 HSV 93 14 B33 RE A B YATRAE Sk iR IR
b BT R . DRI AE 1 3R18 1-F3 RLU 5 B MExT BRI~ 38 RLU [ L
Kt EAEMRE (S/NDo {51 Ho sl A A S0 R 47 3R 255 30 0 BB A BRASL U 1) ZE Al
HERERE 2 HE KW S/NEENREES, T T 2 1 S/NEHINSZH
o BEREES R NnERZE, BRUCFIIEIHFEL 100 IERIKEH S
BERVFTETRRE (CV), BRAKIUENE—MHELREFREMT R
T/:-Eo

18 Cook %5 (1988 Nucl. Acid. Res., 16: 4077-95) By iR Wy 5 5%
A AR RS P B ST H R AR W 7R % . BRIE R E IR, TLE
X L T O 1) SR 5 P B IR FIERETTE 5”7 R 37 RimiiAEMRR
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ido

ZEIR G T d S B R FIGREN A RNA R4, XEBREHER Yisraeli
% (1989, Methods in Enzymol, 180: 42-50) FIT B8] 3R ) 7 1R BEA T A o

TR CSP BEATIRM, BARARE A1 7EIX BT M ) U 53 2R 3T T

R KA R ERE ). TFURY CSP, Bl SEQ ID NO:

A AR YR REVERRAE,  FF AT BAZE RS AT .

%% 1. HPV BHH IR P o EREr

36-56 ANER~EH

WEL F#3) o/ | HPV 28ELH
(bp) | FFIIALE
ZL-1 GTACAGATGGTACCGGGGTTGTAGAAGTATCTG 33 HPV16
[SEQ ID NO: 1]; 5360-5392
ZL-4 CTGCAACAAGACATACATCGACCGGTCCACC 31 HPV16
[SEQ ID NO: 2] 495-525
DP-1 GAAGTAGGTGAGGCTGCATGTGAAGTGGTAG 31 HPV16
[SEQ ID NO: 3] 5285-5315
DP-4 CAGCTCTGTGCATAACTGTGGTAACTTTCTGGG 33 HPV16
[SEQ ID NO: 4] 128-160
SH-1 GAGGTCTTCTCCAACATGCTATGCAACGTCCTG 33 HPV31
[SEQ ID NO: 5] 505-537
SH-4 GTGTAGGTGCATGCTCTATAGGTACATCAGGCC 33 HPV31
[SEQ ID NO: 6] 5387-5419
VS-1 CAATGCCGAGCTTAGTTCATGCAATTTCCGAGG 33 HPV31
[SEQ ID NO: 7] 132-164
VS-4 GAAGTAGTAGTTGCAGACGCCCCTAAAGGTTGC 33 HPV31
[SEQ ID NO: 8] 5175-5207
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AH-1 GAACGCGATGGTACAGGCACTGCAGGGTCC 30 HPV18
[SEQ ID NO: 9] 5308-5337
AH-2 GAACGCGATGGTACAGGCACTGCA 24 HPV18
[SEQ ID NO: 10] 5314-5337
AL-1 ACGCCCACCCAATGGAATGTACCC 24 HPV18
[SEQ ID NO: 11] 1451-4474
PA-4 TCTGCGTCGTTGGAGTCGTTCCTGTCGTGCTC 32 HPV18
[SEQ ID NO: 12] 535-566
18-1AB | % (TTATTATTA) CTACATACATTGCCGCCATGTT 36 HPV18
CGCCA [SEQ ID NO: 13] 1369-1395
18-2AB | (TTATTATTA) TGTTGCCCTCTGTGCCCCCGTTG 46 HPV18
TCTATAGCCTCCGT [SEQ ID NO: 14] 1406-1442
18-3AB | (TTATTATTA) GGAGCAGTGCCCAAAAGATTAA 38 HPV18
AGTTTGC [SEQ ID NO: 15] 7524-7552
18-4AB | (TTATTATTA) CACGGTGCTGGAATACGGTGAG 37 HPV18
GGGG TG [SEQ ID NO: 16] 3485-3512
18-5AB | (TTATTATTA) ACGCCCACCCAATGGAATGTAC 33 HPV18
cC [SEQ ID NO: 17] 4451-4474
18-6AB | (TTATTATTA) ATAGTATTGTGGTGTGTTTCTCA 35 HPV18
CAT [SEQ ID NO: 18] 81-106
18-7AB | (TTATTATTA) GTTGGAGTCGTTCCTGTCGTG 30 HPV18
[SEQ ID NO: 19] 538-558
18-8AB | (TTATTATTA) CGGAATTTCATTTTGGGGCTCT 31 HPV18
[SEQ ID NO: 20] 634-655
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PE-1 GCTCGAAGGTCGTCTGCTGAGCTTTCTACTA 33 HPV18
CT [SEQ ID NO: 21] 811-843
PZ-2 GCGCCATCCTGTAATGCACTTTTCCACAAAGC 32 HPV45
[SEQ ID NO: 22] 77-108
PZ-5 TAGTGCTAGGTGTAGTGGACGCAGGAGGTGG 31 HPV45
[SEQ ID NO: 23] 5295-5325
Cs-1 GGTCACAACATGTATTACACTGCCCTCGGTAC 32 HPV45
[SEQ ID NO: 24] 500-531
CS—4 CCTACGTCTGCGAAGTCTTTCTTGCCGTGCC 31 HPV45
[SEQ ID NO: 25] 533-563
PF-1 CTGCATTGTCACTACTATCCCCACCACTACTTTG 34 HPV45
[SEQ ID NO: 26] 1406-1439
PF—4 CCACAAGGCACATTCATACATACACGCACGCA 32 HPV45
(SEQ ID NO: 27] 7243-7274
PA-1 GTTCTAAGGTCCTCTGCCGAGCTCTCTACTGTA 33 HPV45
[SEQ ID NO: 28] 811-843
45-5AB | (TTATTATTA) TGCGGTTTTGGGGGTCGACGTGG 36 HPV45
AGGC [SEQ ID NO: 29] 3444-3470
45-6AB | (TTATTATTA) AGACCTGCCCCCTAAGGGTACATA 36 HPV45
GCC [SEQ ID NO: 30] 4443-4469
45-8AB | (TTATTATTA) CAGCATTGCAGCCTTTTTGTTACTT 49 HPV45
GCTTGTAATAGCTCC [SEQ ID NO: 31] 1477-1516
45-9AB (TTATTATTA)ATCCTGTAATGCACTTTTCCACAAA 34 HPV45
[SEQ ID NO: 32] 79-103
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45-10AB | (TTATTATTA) GCCTGGTCACAACATGTATTAC 31 HPV45
[SEQ ID NO: 33] 514-535
45-11AB | (TTATTATTA) CAGGATCTAATTCATTCTGAGGTT 33 HPV45
[SEQ ID NO: 34] 633-656
ON-1 TGCGGTTTTGGGGGTCGACGTGGAGGC 27 HPV45
[SEQ ID NO: 35] 3444-3470
7Z-1 GGCGCAACCACATAACACACAGAACCACAA 33 HPV18
AAC [SEQ ID NO: 36] 5285-5315
DXA-1 GTTCTACACGGGTTTGCAGCACGATCAACAA 33 HPV33
CG [SEQ ID NO: 37] 1175-1207
PRA-1 CGCTGCTTGTGGTGGTCGGTTATCGTTGTCTG 32 HPV33
[SEQ ID NO: 38] 3389-3420
TT-1 GACGTAGTGTCGCCTCACATTTACAACAGGAC 32 HPV35
(SEQ ID NO: 391 732-763
TT-7 CTCGCTTGGTGGGGTTGTAGGGGAGCTCGG 30 HPV35
[SEQ ID NO: 40] 3432-3461
NH-1 GCTGTAGTTGTCGCAGAGTATCCCGTGAGG 30 HPV39
[SEQ ID NO: 41] 833-862
FT-7 GTGAGCCTGTGTTATATGTAGTGCCCGAATCCC 33 HPV39
[SEQ ID NO: 42] 5358-5390
SHA-4 CCACCTCCTGCGTCCACTACACCTAGCACTA 31 HPV45
[SEQ ID NO: 43] 5295-5325
SHA-1 TGCGTGCGTGTATGTATGAATGTGCCTTGTGG 32 HPV45
[SEQ ID NO: 44] 7243-7274
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0CA-1 AATTAGCGCATTGCCCCGTCCAACGTCCCG 30 HPV51
[SEQ ID NO: 45] 482-511
TAA-7 CGCCGTGCACGTGTAGCCACCATATTTAATCAC 33 HPV51
[SEQ ID NO: 46] 4124-4156
LFA-1 CGAATTGTGTGAGGTGCTGGAAGAATCGGTGC 32 HPV52
(SEQ ID NO: 47] 140-171
PTA-7 GATCGTTCACAACTTTTACCTGCACCGGATCC 32 HPV52
[SEQ ID NO: 48] 5066-5097
Z0A-1 CTAGGTTCTCTAGATGTTTGTCTCCAGCACCCC 33 HPV56
[SEQ ID NO: 49] 521-553
NAA~4 CTGTCGGTATTGTCTGTGTCGCTGATGTGTG 31 HPV56
[SEQ ID NO: 50] 3543-3573
LA-1 GATACACACACATTTGCAGCCCGGTCCACACA 32 HPV58
(SEQ 1D NO: 51] 1180-1211
LA-7 GGTGGCAAAGGACGTATGTGAGTGCAGAGGAC 32 HPV58
[SEQ ID NO: 52] 5376-5407
V-4 GCGTTGCGGAGGGGTATGATAGTTGCTCAGAAG 33 HPV59
[SEQ ID NO: 53] 3385-3417
ZV-10 GTCTAGGCGTGTAGGAGGAAACAAGATGGGG 31 HPV59
[SEQ ID NO: 54] 7543-7573
PNA-1 CTGAACACAGCAGTTCTCTATACCAATGGCGCTATTTC 38 HPV68
[SEQ ID NO: 55] 81-118
PNA-4 TTGGTTGCCCCTGAGCAGTCGGACCCTATGGATA 34 HPV68
[SEQ ID NO: 56] 5211-5244
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CDA-4 | GCGCCGCATTGCTGCACCTCGTTTATATAGCAGGG 42 HPV82
CATTTIC [SEQ ID NO: 57 4827-4868
CDA-11 | CCTGGCGCATGTCATACACACCACATTACTC 31 HPV82
[SEQ 1D NO: 58] 7596-7626
CTA-1 | CACGAAGTGTCAGTGCACAGTATGCCTTGC 30 HPV73
[SEQ 1D NO: 59] 6006-6045
CTA-16 | GCCATGTACTTCACAAACTGTTAATACTGGTG 40 HPV73
ATTGTCCC [SEQ ID NO: 60] 720-749
DLA-14 | CCTACACAGTACAAGTGGAGGCCATCACCCG 31 HPV26
[SEQ TD NO: 61] 3566-3596
RBA-16 | GTCTGACACATACTGTTGTAACCCATAGTTAAA 39 HPV26
CACAGG [SEQ ID NO: 62] 7759-77917
BNA-1 | GCTGTCTCCCTGTCTTCCTGTGTATTGTTTAT AA a1 HPV66
GTGTATT [SEQ ID NO: 63] 1051-1092
DLA-32 | GTACAGCACTAAAATGGAGTTTGGTGTGTTACT 44 HPV66
ATAGTGCATAC [SEQ ID NO: 64] 7420-7464
«FE S A ESh HSV RIEHE “RB” 5
% 2: HPV [RE Wy R ET
e ]l KN | E5CSP&&
PA-6 | ACTCCAACGACGCAGA [SEQ 1D NO: 65] 16 | PA-4
77-2 ( TTTTGTGGTTCTGTGTG [SEQ ID NO: 66] 17 77-1
77-3 | TTATGTGGTTGCGC [SEQ ID NO: 67] 14 |7z-1
DXA-2 | CGTTGTTGATCGTGC [SEQ ID NO: 68] 15 | DXA-1
DXA-3 | TGCAAACCCGTGTAG [SEQ ID NO: 69] 15 | DXA-1
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PRA-2 CAGACAACGATAACCG [SEQ ID NO: 70] 16 PRA-1
PRA-3 ACCACCACAAGCAGC [SEQ ID NO: 71] 15 PRA-1
TT-2 GTCCTGTTGTAAATGTG [SEQ ID NO: 72] 17 TT-1
TT-3 AGGCGACACTACGTC [SEQ ID NO: 73] 15 TT-1
TT-8 CGAGCTCCCCTACAA [SEQ ID NO: 74] 15 TT-7
TT-9 CCCCACCAAGCGA [SEQ ID NO: 75] 13 TT-7
NH-2 CCTCACGGGATACTC [SEQ ID NO: 76] 15 NH-1
NH-3 TGCGACAACTACAGC [SEQ ID NO: 77] 15 NH-1
FT-8 GGATTCGGGCACTA [SEQ ID NO: 78] 14 FT-7
FT-9 CATATAACACAGGCTCAC [SEQ ID NO: 79] 18 FT-7
SHA-5 TAGTGCTAGGTGTAGTGG [SEQ ID NO: 80] 18 SHA-4
SHA-6 ACGCAGGAGGTGG [SEQ ID NO: 81] 13 SHA-4
SHA-2 TACATACACGCACGCA [SEQ ID NO: 82] 16 SHA-1
SHA-3 CCACAAGGCACATTCA [SEQ ID NO: 83] 16 SHA-1
TAA-8 GCTACACGTGCACGGCG [SEQ ID NO: 84] 17 TAA-7
TAA-9 GTGATTAAATATGGTGG [SEQ ID NO: 85] 17 TAA-T7
0CA-2 GGGACGTTGGACG [SEQ ID NO: 86] 13 0CA-1
0CA-3 GGCAATGCGCTAAT [SEQ ID NO: 87] 14 0CA-1
LFA-2 CACCGATTCTTCCAG [SEQ ID NO: 88] 15 LFA-1
LFA-3 CACCTCACACAATTCG [SEQ ID NO: 89] 16 LFA-1
PTA-8 GGATCCGGTGCAG [SEQ ID NO: 90] 13 PTA-7
PTA-9 GTAAAAGTTGTGAACGATC [SEQ ID NO: 91] 19 PTA-7
Z0A-2 GGTGCTGGAGACAA [SEQ ID NO: 92] 14 Z0A-1
Z0A-3 ACATCTAGAGAACCTAG [SEQ ID NO: 93] 17 Z0A-1

40

Fujirebio Diagnostics, Inc. v. Quanterix Corp.

EX-1044
241



200680050037. 9 WO B 2829/54M
NAA-5 CACACATCAGCGACA [SEQ ID NO: 94] 15 NAA-4
NAA-6 CAGACAATACCGACAG [SEQ ID NO: 95] 16 NAA-4
LA-2 TGTGTGGACCGGG [SEQ ID NO: 96] 13 LA-1
LA-3 CTGCAAATGTGTGTGTAT [SEQ ID NO: 97) 18 LA-1
LA-8 GTCCTCTGCACTCACAT [SEQ ID NO: 98] 17 LA-7
LA-9 ACGTCCTTTGCCAC [SEQ ID NO: 99] 14 LA-7
ZV-5 TTCTGAGCAACTATCATAC [SEQ ID NO: 100] 19 V-4
V-6 CCCTCCGCAACG [SEQ ID NO: 101] 12 V-4
ZV-11 CCCCATCTTGTTTCC [SEQ ID NO: 102] 15 ZV-10
ZN-12 TCCTACACGCCTAGAC [SEQ ID NO: 103] 16 ZV-10
PNA-2 TATAGAGAACTGCTGTGTTC [SEQ ID NO: 104] 20 PNA-1
PNA-3 GAAATAGCGCCATTG [SEQ ID NO: 105] 15 PNA-1
PNA-5 CTCAGGGGCAACCA [SEQ ID NO: 106] 14 PNA-4
PNA-6 ATCCATAGGGTCCGAC [SEQ ID NO: 107] 16 PNA-4
CDA-5 CAATGCGGCGC [SEQ ID NO: 108] 11 CDA—-4
CDA-6 TATAAAC GAGGTGCAG [SEQ ID NO: 109] 16 CDA-4
CDA-7 GAAAATGCCCTGCTA [SEQ ID NO: 110] 15 CDA-4
CDA-12 | ACATGCGCCAGG [SEQ ID NO: 111] 12 CDA-11
CDA-13 | GAGTAATGTGGTGTGTATG [SEQ ID NO: 112] 19 CDA-11
CTA-2 GCAAGGCATACTGTG [SEQ ID NO: 113] 15 CTA-1
CTA-3 CACTGACACTTCGTG [SEQ ID NO: 114] 15 CTA-1
CTA-17 | GGACAATCACCAGTATTA [SEQ ID NO: 115] 18 CTA-16
CTA-18 | AGTTTGTGAAGTACATGG [SEQ ID NO: 116] 18 CTA-16
DLA-15 | CGGGTGATGGCC [SEQ ID NO: 117] 12 DLA-14
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DLA-16 | CCACTTGTACTGTGTAGG [SEQ ID NO: 118] 18 DLA-14
RBA-17 | CTGTGTTTA ACT ATGGGT [SEQ ID NO: 119] 18 RBA-16
RBA-18 | TACAACAGTATGTGTCAGAC [SEQ ID NO: 120] 20 RBA-16
BNA-2 AAGACAGGGAGACAGC [SEQ ID NO: 121] 16 BNA-1
BNA-3 CTTATAAACAATACACAGG [SEQ ID NO: 122] 19 BNA-1
DLA-33 | ATGCACTATAGTAACACACC [SEQ ID NO: 123] 20 DLA-32
DLA-34 | ACTCCATTTTAGTGCTGTA [SEQ ID NO: 124] 19 DLA-32
SEHER 2

CSP # SSP HIEEAL £ 18] B BE BS XA ZR U B

TP R)FFIEREE (CSPY FfE 53 FIREr (SSP) 4E HSV-1 $#Ei%TR b
) ZRAS AL A5 22 TR I BE S 5T IR ACR I e . e L5 EE R SSP ZRATAL &1 0. 2
kb. 3 kb. 18 kb. 36 kb F0 46 kb W) HSV-1 B BR/FFFAZH) CSP. [ I =&
FEB 1 PR B — B ) TSHC J7ik. TIRZNZFE 4351 100% 50% 30%-
19%F1 7% (3 3). 4PTIREEB M 0.2 kb #INZE 46 kb B, MEZBIFHXTH
SRALZR (IS E T R

2 3. FEAL A 1A) B BB SRR K

CSP_ | SSP | BEALRZ KRR RS | ARX PR
BRH 19 | H19 0.2 Kb 100%
F15R | HI19 3 Kb 50%
F6R | RH5B 18 Kb 30%
F15R | RH5B 36 Kb 19%
F6R | HI9 46 Kb 7%
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SEiEH 3
1E HSV-1 [ TSHC # = &-Fp CSP FI SSP HIIIRBE

FEF A TSHC (7 HSV-1 5, X HsRIFFIERET (CSP) £HX3 DY~ HSV-1
R B EYEREE (SSP): H19. RHSB. RH3 F R10 (45— M3 $R 3%
KT . TR IR RN : 1) 76 HSV-1 5l L,
CSP ) Z2AEASE fAE SSP HIZRASAL AR 5 BY 37 i 1 kb LAY, fRIEFE 0.5
kb LLA; FFH 2D CSP & F HSV-1 B RIFF, HFHEERT 10 Mt
) HSV-2 [E)VE 21 B 3 fi B (stretches). it CSP DAM#F H#E ] 5 SSP
FATPL RSB 57 A1 3T XK, A SSPALEHTHE 57 CSP f1 3’ CSP.
ML AT 5 ) OMIGA 44 (Oxford Molecular Group; Campbell, CA){EANE
SEIX LA S TFB . Wt CSP MR EERAE (Tm) 72 70°CE 85°CLiA]. AV
FAFESEHER 1 BT IR ) — i TSHC J5¥%. X H19 A9 11 /> CSP (E&7E
6 NANFIRIALA D). RHSB ) 6 4~ CSP (45878 3 M4 5 ED . RH3
16 I~ CSP (ZATE 6 NMHFFHIALI A ED) LA R10 8 2 A~ CSP #ATH I .
WMk 4 i, KRB TIESFFIEE H19. RH5B 1 R10 HIH E 3K 5% 4T .

2% 4: HSV-1 ) TSHC 5 f¥; CSP 1 SSP

SSP CSP Cap% SSP CSP Cap% SSP CSP Cap%

R10 ON-3 100% | RH5B TS-1 50% |H19 HZ-1 50%
R10 ON-3 80% |RHS5B NC-1 75% |H19 HZ-2 20%
RH5B VH-4 130% ({ H19 ZD-1  40%
RH5B TS-2 256% | H19 ZD-2  20%
RH5B VH-3 50% [H19 BRHI9 70%
H19 VH-2 70%

H19 FI15R  25%

SLitEH 4
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I R A A< A

% F TSHC FiZeAZ i3k 2 (hc2™; Digene Corp.) PAFI T VAR T 64 43
WRIREEAM (clinical specimen panel) [ HSV-1 1 HSV-2. BridiRtoF5
15 43 B & BV AN HSV-1 8 HSV-2 [IFES:, AR 49 4@ it PCR A3l 2 %1
oA HSV-1 F0 HSV-2 FAMERIFES o BRIk, “HATE ” 15 45 BHYEME M 7E HC2 A1 TSHC
PEIREG R AR BE M, E R “HIEE” 49 4B MEFE R AE HC2 F1 TSHC BIIR
S H A ARSI BH

IR SEREE] 1 oo B R B — M TSHC 773, % 5 F 6 -5 8oR 71488
HC2 J73EFN TSHC JFiki4s . H HC2 J5ik, 7E 49 4 “H#A=E” P4t
ERIRES T, 5 A RE A I BRI RN 44 45 RE AT S BEME . 1Eh B,
{1 TSHC J7 LRI B 49 fHE ah A I #8 4 BAME « BRI, 78 HSV-1 F0 HSV-2
Bk =, TSHC J7¥ATERF M7 AL T HC2 J5¥%k.

2% 5: HSV-1 F1 HSV-2 {1 HC2 Kyl AN a2 &5 BN eE 45

HC2 &5 B R
RH B 1
FH 15 5
BH 0 44
B 15 49

2 6: HSV1 A0 HSV2 [ TSHC frill B2 45 B F H2E 55 1

TSHC 45 5% HAEE &5 R
BRI B4
FH 4 14 0
Btk 1 49
B 15 49
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e 5

1E HSV Ky TSHC #a il th & ¥R EF IR

PEYY HSV-1 45 RS S PR H AT A IR R A 6T 4 O 4L & % HSV-1
WK, 2BMEFAPARER RNA 155 F e/ AR IRIT I
44 (4 1: H19 o HZ-1; FN4H 2. RH5b O TS-1 F1 TS-2), >KiHAT HSV-1
FHSV-2 A8 X 2 W PEH TSHC A5l . &8 B RNA {5 SR8 8EH/ A AL
RITFIBRET L 40 A 3E4T TSHC, CALVPA BIANEREN 4 4 & 5 RIBUZEFNAZ X
RRPERIR N . NSRS 1 H BT R [ —M% TSHC Hvk. R 7 FrExl)
g RERHR Y, AEPNERENAXT HSV-1 kil 5 R38N & HSV-2

X = R PER B B3 .

7. @I A HSV-1 457 CSP 1 SSP 2 sy RIE
HIRTFZRET 55 FIRE VP/ml RLU | CV | S/N
HZ-1 H19 0 60 3% | 1.0
HZ-1 H19 105 HSV-1 267 | 4% | 4.5
HZ-1 H19 1076 HSV-1| 2316 | 6% | 38.9
HZ-1 H19 10~ 7 HSV-2 | 49 2% | 0.8
TS-1, TS-2 RH5B 0 78 6% | 1.0
TS-1, TS-2 RH5B 10 ° 5 HSV-1 | 291 6% | 3.8
TS-1, TS-2 RH5B 10 "6 HSV-1 {2368 | 11% | 30.6
TS-1, TS-2 RH5B 1077 HSV-2| 75 [11%} 1.0
HZ-1, TS-1, TS-2 H19, RH5B 0 70 12% | 1.0
HZ-1, TS-1, TS-2 H19, RH5B 10 5 HSV-1| 457 | 10% | 6.5
HZ-1, TS-1, TS-2 H19, RH5B 10~ 6 HSV-1 {4263 | 1% | 60.9
HZ-1, TS-1, TS-2 H19, RH5B 10~ 7 HSV-2 | 67 6% [ 1.0
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S B 6
PA 25 B 19 5 Al HPV 287
L BT ST REBRNEDE RGP AR NI KIS
(HPV) 19 13 #FEHgds. RERE A, XK a7 LLLL 96 FL
PR TTRTE 5 /ANETETRI N #7208 96 ke . iR FFeR/E I LATE 5
NE POASEIN — R SR B[ BRI EE 2D 500 MBI

HFHEE G-I ®k (Dynal Corp. ; Brown Deer, WI) # Luminex”
100™ Ak (Luminex—Corp., Austin, TX) VYENEAEZEAL. @R UL
AN BT FEAR RN Ausubel 25 [ Current Protocols in Molecular Biology,
#0%y, Wiley Publishing, 1993, BiIF|HEE1TERR, @ik HPV BT
R RSN T4 HPY RNA. STRRRE SA BB, a8 1 WEHE: 2
A R 3) BRASI .

EHE:

T T T R SRR R AN TR L ) SR AR KR R M 1Y) DNA DL v Bely 43 25
Kl T LR XN PEREATEN DNA, i% DNA HFEKE
BEACERY BGI REUE . BRI T3R5 RNA D DNA ZRATHARH IR B mE M
R FSRMEATHEE 4. FIFH RNA : DNA ZRAS4A4S Btk difk ek 23 i gk i
(Digene, Corp.) X} FTIRTAZRIFAT BWINMENG . B4R, HC-Ab LMK
PRE IS A AT 45 8 1 ol B A GIRRETEMER (2. T<10°$#BR/mL; Dynal,
Corp.) #1375 ug ) HC-Ab JB-&, IFF7E PBS "HEWEFE 40 438k, TEHEIL
BR-PiiR (UBk-Ab) EA&4k. B FHRUKEE#EMEE (grid) (Dynal,
Corp.) LFFH 0.2 M. pH 4 8.2 MI=ZEEREUES—IK, T PTiRThEk-Ab
HE R REATLHESS. PUELE 20 mM DMP/0. 2M =ZFEHZ. pH 8.2 /Y
AP EEA G 3Bk 30 08P, A 1 mL B PBS-0. 05% REiE 20 PEGRETIAM
BRk-Ab HA 1k 3 IR. RIGLE 1 mL ) PRS-t iE - ERMERIAEIELE 4°C.

&M HPY JBrkz (10 kb) SRERMHATRIIFRE, TR RIZES 100
v g/ml fiE £ K5 F DNAL 1 M AK-HC1. 10 mM Tris — HC1 (pH 8. 0) . 10 mM EDTA.
0. 0592 EAMNK KB FKBER P H&. BB (50 r1) AR
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& 25 p1 1.75M NaOH (] 96 FLIM AR FRE, FF7ES50CTIEE 156 4r8hLA
ERE AR M . AR 1 3B FER9 13 Fh3EEYAG HPYV RNA (BRI F) 15 ng) £
BEW (cocktail) #MAZIZRMEMSME 25 w L ANEERT, =PHE
WA 0.125 M FPEME4N. 0.125 M BEFR4N. 0.6 M =Z.E¥f%. 0.6 BES.
0.83 M UKEEER . 3% ZBRPHHES. 5 mM EDTA. 0. 05% B EALEIFI 0. 4% Tween—20
(pH 3.6-4.1) « AR/GIZEN B P FEIFE S P InAE ZA IR GiA (He-Abd
GEEIRRETE AR (IR 5. 4x10° MEBE) . HPV RNA FlJRE PRI ER—
YA SRS EEFFITE 65°C 1100 rpm #E3)T 4938 30 s34 . TIER-Fi
BB LEMETE M A% (Dynal, Corp.) b, TIERAMETMER LB S4REAALN
JEHS . IWIEEAE R EIEVR T B A SRS SR (40 oM Tris pH 8. 2.
100 mM ZALAN. 0. 05%S EALENFT 0. 05% IHiE—20) VeI ih®k 3 1, MR
FEARATIGTRY)

Ry .

fEFIRENLE [ F B 55 B #yE M 0 DNA R & EFHEATHE & ¥E DNA FIERR
Y38, [ HBEVL IR ATI 1 phi29 DNA R-EEEY MG TR DNA #E. Fhi&
B ARSI B 37 R /B ER RS LA PR H AR TR B 1 PR .
EREWmI LLETE, BEARRTEBARRBSIMEHE 27 O-FH., s
DNA 2 /Dy (GTEAR E P BIRFBH . A Pri IR i S8 IR 0 s P Pk
BRTE 20 K1 R, FRTE 30°CHEE 2 /NI, B B S4s el B Bddy ik
pH7. 5 50 mM Tris—HC1. 10 mM MgCl,» 10 mM (NH,),SO.. 4 mM DTT. 200
v g/ml ZBEAk ) BSA R ANTP 400 u M. 125 p M FEHL FLEE4ER 1U phi29
DNA 2R &8 (New England Biolabs, Inc).

THEFHIEY PR R AR 5.
¥4 HPV16 5" —\FAM\ TCAGGACCCACAGGAGCGACCCAG-3’ \BHQ
(SEQ ID NO: 125)
IEM B4 5 -GCACCAAAAGAGAACTGCAATGT-3” (SEQ ID NO: 126)
R H 54 5° ~CATATACCTCACGTCGCAGTAACT-3” (SEQ ID NO: 127)

*XbRiC (duel-labeled) #4154 (Integrated DNA Technologies, Inc. ; Salt Lake
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City, UT)
SFAM—% S6ARIE I, BHQ— B i v K 71

i 2 TV AR ITAERES R R T BT S5 T2, TR FES Rg 345
To%. MAEENESLENMAFZELRS (Luninex AR, Tk
Luminex FHAMHEERBARE RS, ZRSEHE T LIZER—AN 2 FL
SRR 2 SRR SEOGTRERARGE EE R 53 F (S5, 981, 180, 6, 524, 793,
5,736, 330+ 6, 449, 562. 6, 592, 822, 6, 632, 526, 6, 514, 295. 6, 599, 331.
6, 046, 8072F1 6, 366, 354 5 L EHEH|) . Luminex il & &8 FH N BOE RS
— MR T R CTHEERAS, A—MNHATRGHGERER .. —ERERRE
THERBE 2 T HIA L LY 100 NARIFEE. 7EXASSEHEFI S, Luminex #
AR T HPV 538, XFpI7vERm 77 & W R S ffa i v .

FABRER I TT R, BS540 HPY BRIMMET (L) MR (B) K
R B A NI R R 7% [MH Einstein #1 GN Goldberg, Cancer Invest.
20: 1080-1085, 2002, EiHFIHIFAILGAEZREmILTHRN.. FREEN
Luminex BRALIMER L. MRERERIFINER 1 TER. ¥—MRrEHE
HPV ZRAEIFI AN BT BRIERIE R —MEERA =, AWTvE &R Bl fe R AT
FEAN P B HPV L-IR R R 5 IR MBS R . B TR OEEMRBE
— B E S RIS R 5 N TR P A R 1 R — AR kAT, RO R
W BRZBIAFTEY TR ER.

R I 2E BAE T 9 872 70°C. 75 Bl 438 mM NaOH thacfk 15
rete K 13 MANIRIZEZLI HPY RNA (- REE G 15 ng) MBS BN E]
AR 26 ul W, ZEEWCN: 0. 125 M ATEREREN. 0. 125 M BEER
. 0.6M =ZEERE. 0.6 BES. 0.83M pKEERS. 3% ZENEES. 5mMEDTA.
0.05% BEALHIFT 0. 4% Tween—20 (pH 3.6-4.1) . SR/FHF 13 FhBRIKIE
MHRD NG SRR Luninex BERZMMER L (FIRRK 5x10° My
RO, FAZBI I BB AR P . RNA FAER -4 Hr e ) S ¥R 7E 65°C .
[ LA 1100 rpm %5 T HAL 30 3-8 4R 5 W+ i 3 96 FLYEAR (Whatman)
T8, IR TABRERTE 100 rl FFHLUFH I<BREr /K (PBS) .
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0.05% HE¥E-20. 10%ILU3EMER 10 ng BELAFEFR K/ R BT DNA :
RNA LA s St bk (PE-HC-Ab). #EMTESEIE (18-25°C)H. R LL 1100
rpm $25) FRE 30 ofr. BN ESFTIESER UK E, HETEEE
EARIHBRERLE 100 ML & 0. 05%H 1520 1) PBS . SR JS7ER 6 HfE 1Y
BRI RIS 700 1R )5, @it Luminex VRECZH AL e R .

XA BRE N RBEAE T AYSE S 2 NEAE QP (PE-Ab 1)
K RNA (25 55485 (K BEKZ 6500 bp), FEiM, 5HE B IWE A {E H
g A R FTRET LRI B AR, HEIR KL 500 FRES
Ko RNA 15 5 B4 19K B v B AT LA K £ 500 AMFkdt 22 K24 10, 000 4
L, BUARIEF /N TR E R 100%.

xS T T BRML B THEFTE 13 FfHPV R U ERAAZAE T, HPV16
R RS . a0 FDE R S RE L BT BRI JBoRis il ) R8UE KT
FUCGRE 500 N . EAEFER Y 50 11, {EHATRIEINE 500 1l B
BEEBAMMER (ATETRENRR, BFER), XKL RBER

AR EZERRRRZ . FTRG RSN T HPV16 AT s k. SEp b, -

FEAERA B RN BT HPV16 DAMYEE HPV #E R EE S . KR8 WY
55 P, n=4a NEH], % CVIE 3%E 31%218) AL 4 miit%
B0 FEALEY 100 NMEER (R WP ALFOLRE (MFD. HREEEE
RSB FERIARE S ) MF L

F 9 T 13 Fh HPV SR BUAG I i) R BB e et V88 X s R T
BE HPY BRIV KW v FHP AR IRET . EERMIXT AR B B/R T &xdaf
REIFAHIE) HPV #EF0 HPV ¥R%8H (PHPESER) . IXEET7Hg R T HREFEH XS H
HPV ST S KA R M o X TR0 1 e BRET X AH N i) HPV 2R BUEE RAF Y
X9 P RERE, 1 HPV16 ¥V SAHN K HPV16 #REH45-& (FHMES D,
BANSHE HPV RBIEREF 56 (SR ‘

% 8: HPV16 &l i) R

A E 55 T8 — HPV SRR G- ER A S (5 18 L
FE /A%

16 18 31 33 35 39 45 51 52 56 58 59 68
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5%10° 194 1 1 1 1 2 1 1 1 1 1 1
5x10° 419 1|11 t1 24141 1 (1211
5x10* 53| 2|11 |13 ]|1]|2 1711211
# 9: HPV REIM4F M
A EEFE HPV SRR/ BRI IMX-MFT (n=2) , NBO713, pg: 68-69 (013004)
4 | Rxn #2101 | 16 18 31 33 35 39 45 51 52 56 58 59 68
5 Wk
JFAL)
16 | 0.B+00 | 69° | 31 22 33 25 91 50 36 22 46 33 66 34
1LE+02 | 3945 | 29 29 39 25 94 53 48 34 46 40 77 38
18 | 0.E+00 | 50 16 25 17 25 50 26 31 15 33 18 43 28
1.E+02 | 80 3093 | 18 28 21 90 47 33 26 39 25 69 27
31 | 0.E+00 | 62 29 §2A i1 35 30 65 43 42 26 42 32 70 35
LE+02 |76 |25 | 4421} 42 26 |79 |62 42 27 40 34 |87 |4z
33 | 0.E+00 67 32 26 28" 23 71 43 34 24 37 31 65 36
1.E+02 |91 29 23 8389 7| 26 105 | 54 40 32 56 31 109 | 38
35 | 0.E+00 |37 |20 16 23 |45, |36 24 25 21 22 20 35 23
1.E+02 | 62 31 16 29 3858+ 51 33 23 21 39 25 57 27
39 | 0.E+00 | 63 32 26 24 23 66° | 44 39 27 47 26 60 38
k.
1. E+02 104 | 34 35 39 2 |.3861 | 63 52 39 56 40 108 |35
45 | 0.E+00 | 41 30 21 22 24 48 16 29 26 43 21
1.E+02 | 46 24 23 18 27 53 24 35 26 53 18
51 | 0.E+00 | 31 17 17 27 26 33 25 24 |22 26 20 35 23
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1.E+02 |45 |23 24 21 17 46
52 | 0.B+00 {21 |25 19 21 16 32

1.B+02 |44 |36 14 25 23 42
56 | 0.E+00 44 23 16 25 19 40

1. E+02 52 28 19 39 30 50
58 { 0.E+00 |30 |19 16 17 26 34

1L.B+02 | 47 | 26 11 22 11 30
59 l"_’?ﬂ{ 18 |22 16 16 19 26

1.E+02 |45 |24 17 16 22 42
68 | 0.E+00 | 22 26 23 13 19 26

1.E+02 |37 |23 18 19 18 34
SEiER 7

ANRRRLHIBES)

HPV16. HPV58 1 HPV33 [y#a il

W AR AR FIZR B HPV 5 (10 kb) [ 3 FlFChiB &1
SR 6 BT BURE S 2P, KX gL 22 Fh2R B HPV 2050 A i A
XA LG B T AR R P AEFER HPY R T 1 AP, FridifiAsi =

WsEHEE] 12 BT, 34T 2 AN SRR & AR08  BF 5 B 1x107 35 DL HPV16.
1x10*$ DL HPV58 A1 1x10°F2 DL A HPV33 k. B 7 P RIgs R, BIfE
A BmFELRHE HPY RBFET, WA IIENMKFERI HPV1e ¥, & 7
KB HPV16 BERIMEREL, HPES P, n=4 MEH], % CV (&R
RED 1E 3% 31%2 (8 Rt v 40 A H S B AR A o i 100 MR
CHME) WP R PECTREE (MPT) . R {E 4 AN 2 M0 FORL I RE & i MF T,
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B A 3E40/540

LiER) 8

IR AE & P HPV Bl

FESEAE M PRI T HPV, HopFTiR SGH AR W SR A B R T
F9 (STM; Digene Corp., Gaithersburg, MD), JfHEWIMEH R 15
[¥] HC2 High—Risk HPV DNA Test™ assay (Digene Corp.) Jfiidk = f 4 HPV
KA, XTATIR HC2 iR 5 45 -5 A< & BH B 1 i 1) HPV 3 2R 56 1) 45 SRUEAT EL

-
<
EBLO

38 R R P OB 33 i IR IR FETE i A B 7k (IM JR-HC1. 10 mM Tris
— HC1 (pH 8.0). 10 mM EDTA F0 0. 05% BBEALANHEETFK) FEEMFH.
MRAE £ /-, @i HC2 (Digene Corp) ERE Lt 6 = B iR 1K)
Tk, ROMFMERE L B 0RAE (50 _1). 4 T B INRLE B9 R 8%
W BHHERE S R YR R HPV B3RS

F 10: ImPREE SRS R R ) LU R

BH AR SR AR | HC2, (55 /#80kME | £ Z0K%, S/N
RFRE 187. 2 585. 1
1:10 21.2 310. 4
1:100 2.3 199. 2
1:1000 <1 113.4

1: 10,000 <1 43. 1

7ER 10 S TIRRFEE R I HC2 MR BUE, H A BRE K 10, 000
A~ HPV 88/ R AH N A5 S /&R E R 2.3 (100 EMBERES ). Hitk, 35
K BB HPV 4> USRS 1 RBUE A LS, AR H mE/D> 100 %, H
&T 100 NI/, St (S/ND) AR 43,

SEHE] 9

R RMEMEEAS A HPY DNA KA
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A 7 B ARS8 T AR I 26 PR R ER R I DNA JP31 . BRIk, ZEAS R B
WP RATHRY G A LES BRI MEHFHIT. FrLL, RERPFRRE A
A RFRIT . AT LA MR, FAFRREBUR R DNA R m AR Y1 H,
WEEABUR GREERD DNA RS R EMHME X (AN ERAF,
BRIE A BUR I DNA h 2L R 4 .

BB AE TE 2P+, TR e BB L MR HPV16 FURifY
RYNFHERBREFH M CaSki 41l 246 ) DNA ) RS REW » B A FHARAE
FARBATER R BORLIRT BRI P A VT ER T AL, SR AR JPkE . CaSki 4 il DNA
R NFKEEH DNA, EESENARERHATESH HPV16 JREEF AN
500 45 DL AR 8 AN 2SFN HPV P ANZE BRI 4 R R /N A B 4] DA B BT a4k FY) CaSki
DNA H655 FE B , tHES KR CaSki 41 g DNA 1) HPV16 #% ULk 5.

FEY 2 A, BEAERENLG | FFTE T F LU T W LBl 95 CH#HEEE 3 47
fh: 50 mM Tris—HCL (pH 8.0). 0.5 mM EDTA F1 50 uM BENL/ASZRAESI
¥ (3 RuGHIRGRABERESL) « ARJFZE 20 1l RNYH T 30CH 3
FABERE 120 43%F, ZRMNYH LT : 50 mM Tris—HC1 (pH 7.5) . 10 mM
MgCl.« 10 mM (NH,),SO.v 4 mM DTT. 0.2 mg/ml ZEt4LH BSA. £:F) ANTP 400
B M. 0.13 mM FEHL/SER4AM 10 U phi29 DNA ZB-&HF (Epicentre, Inc).

BT AR 2240, 1&schEf] 6 iR st Fry 1 Sk A TR0 . B 2RI
INEREATEFEDT RNA D DNA —3H1 (10 ng/iRE) RIEFIHSEEEELEAN
WPEPUMER 16 =Pt (1.6 prg/ikER), 45 RNA : DNA ZRAX B SRR .
F 11 PR RERAARKR AR AR, LHEMES DNA BF R
f@ifsgtt, M it BT R E A KT “EIR” PFlsl. SR,
H TP R Ly e B R B m, Btk “3 3R ALiar BAnE
VA
11 FHB R G ERIFRR. LEMEE e
1 {5
(F/RE) | £ DNA  FROR DNA | 324 DNA

1x10? 71 123 21
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1x10* 96 130 83

1x10° 89 142 77

155 i A AT B A BE R B 100 AN 3EEBR (R R38R
(MFTD HISESEME (n=2). WREE A& HEFORL A i (1K) F 33 MFT.

sEiEsl 10
A1 FH BE AL BEAZ EFBRIE L PHI29 DNA A FEAEILEIEE T 1Y

BEY WD IR 5 — AN SEHEBIME A T K AT R . B R E A
B IBENLE 4. BENLTLZE /K 5° ~NpNpNpsNpsN-3” (5 IDT, Inc #il&. BT 3R
RIXA S B A PR, Bid 30°CEEY Y 2 AN, FE20 pl BR
MNAKFR A1 HPV16 JFiki. DNA #EZELLTF 10 vl ¥ T 95°Chn#aE
34048 50 mM Tris-HC1 (pH 8.0). 0.5 mM EDTA. 50 uM3E|4#). FREY
WZELLTF 20 n 1 ¥ F 30°CHEAT 2 /MEF: 50 mM Tris—HC1 (pH 7.5).
10 mM MgCl.,« 10 mM (NH,).SO,» 4 mM DTT. 200 ug/ml Z®ift BSA. &
F dINTP 400 uM. 125 uM PEMLFEE/EF 1 U phi29 DNA ZRAEF (New
England Biolabs, Inc). ¥ #2 /)5, 7E Luminex MBI ARGETHH
SEHAR] 11 BT “—Hr/ =917 TR, SKRU—FER (10 v D
HIY 881

% 12: BEHLDNA AN BAES I WKE. FrEsIWE 3 Kb EH
A TRAR B R B IS4 o

¥ M /iR% | 5-mer | 6-mer | 7-mer | 8-mer | 9-mer | 10-mer

0 10 9 7 13 9 14
1x10° 5873 | 990 16 10 17 12
1x10* 9864 | 5766 | 1469 176 36 26

1x10° 12257 | 7567 | 7187 | 5444 | 2421 1621

#H = Luminex 3 MFI
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R 13 AR EEAME K BEYLS | 1 B IR
H/RE | 1A 2 i

5-mer | 6-mer | 5—mer | 6—mer

0 11 10 12 7

1x10° 851 4765 | 6972 | 922

1x10* 10972 | 15250 | 15793 | 10758

1x10° 22420 | 21097 | 19734 | 22313

*{H = Luminex 33 MFI

12 0 13 RFWH —DERABERERE A BENL DNA FSERAES 19920 3%
#, HHEEPNHAABREME I BENL DNA TUERARS 1Y) o8 et .

SEiEf] 11
R 14 58 N R 5

LR Y S =M AR AT R . — M7 ER A ZE R
b, ZREN R 57 Rimbrid B AR NIMEAZFEZE R @it Integrated DNA
Technology Inc.; Salt Lake City, UT HIfb2¥& RS IX LT IR.
H TR 7 VRS P brid i —3T HC-Ab (Digene Corp. ), PLAAK)FHLAEAS
—¥$i HC-Ab FIHEFRICH —$HT (Digene Corp.), EAMCEARIHIFA5L
Wt . PLAFRICBEE O ER R T 4 AR AN SR B G, B
SRIES, IR RBERESET 10 5. F5BOuHEER L
THEREEHE—F, BESHRRENT R, ATREEUERARBE. R
T, FITRER B A4S R B ) 77 v 4t T3R5 S MR m A R BUZ . iR iiER
R AT T Luminex Y2040 M43 3R Zech K 8 T 4Bk 1 3 R~ it
R . AR BRI 7 ETE AR T X B A 1]

A, MY, SEEBREANMIEDRNRE N TS5 E&OE
H (phycoethithrin) 454 HIHEBT M2 (SA-PE; Pierce). i 1) HPV16
FURIZE 75 W1 438mM [ NaOH 5 -F 70°CAS M 15 204 KHFh 5” EMEL
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BWEF (57 -4 & -TATTTTATATGACACAATGT-3’ (SEQ ID NO: 128); 5” -
= ) 3% -GGTTTGTGCTAACAATAAATGTATCCATAG-3’  (SEQ ID NO: 129)) d
M (25 MAZR| 25 vl iR EEAZ R AT LU TSR+ 0.125
M FPEEER4A. 0.125 M BEER4N. 0.6 M =Z M. 0.6 BES. 0.83 M JKES
2. 3% RINMER. 5 mM EDTA. 0.05%8 EAL4F 0.4% nt¥&E-20 (pH
3.6-4.1) . ¥FKZ) 1000 NREKZLIGTAELL S E HPV16 L XA E XI4F
FHMEZTR®R E (R 1D HLEI AR P RS+ . 7£50°C [
i EA 1100 rpm #30 T AT 30 8P4 38 . RN AN S SA-PE (100 ng)
F7 100 K1 DLF¥W: 438 mM NaOH. 0.125 M FEREREAN. 0. 125 M BEEREN.
0.6 M =ZFEEHE. 0.6 BES. 0.83 M YKESEEZ. 3% ZRAMFER. 5 mM EDTA.
0.05% BEALEN FT 0. 4% Tween—20, HIEFE FIEE 5 ofk. RISKHE
rn B BIPEAR , 7EBLAR YL &5 A Y T i S T e B 25 . TEBREEBFE 100
K1 B9 PBS-0. 05%11iR~-20 77, FHFFEK IR FIEE S H AR 700 V)G,
13t Luminex V=40 BRAX 534 o

B. FEFE_RIrikeh, FAYHRG HPVI6 JRKITZE 75 M1 438mM % NaOH
T 70°CARHE 15 4381 . ¥ 13 Fh AR [EISE AL () HPV RNA (RIS -7 15 ng,
sl 6 Frid3kis) KBS E] 25 1] BB AR H AL G ) LT S
0.125 M FriEmE4M. 0. 125 M BEER4H. 0.6 M =Z. B2, 0.6 BES. 0.83 M
VKESER . 3% FRNMGER. 5 mM EDTA. 0. 05%B & ALANFD 0. 4% nhiR-20 (pH
3.6-4. 1)« ¥ 13 HEEHERTRIFER LB UER (FIRIRK 5x10° MU
) SLRUIMA B P AR P . BAMIRERE WA 54 F v HPV 2R A
Ml (L) XIBMEH (B) XEEAMEZFRTY. HREEFRNT
HNK 1 Pizn. RNA FAER-FFEHRY)- S HEAIRTE 1100 rpm #E3). 65°C

FAT 30 Z34f . ARIEWGHFEMTE 96—FLIEMR (Whatman) #idyg, FFHIA 100
M1 & 1 u g —4T HC-Ab f PBS-0. 05% ntiR-20. =iRIES) 5 HéhiE, T8
RNFHAIA 100 Bl £ 81 g PE~FRIC I =3t CLU=E-Fi/N ) B9 PBS (0. 05%
Tween—20 F1 10 %LLFEMIGEERD. EER FHITEINGFERFFLETRE 20
sreh. BT EFTEEEENIRERE BT EEE SR MERERE
100 K1 B PBS( 0. 05% mEiE—20)H . RIGIER I BFEE KR IHER
700 fR 5, T Luminex VAR AL S o
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C. TESL=FIEd, By ¥y HPV16 JFURIZE 75 H1 438mM ) NaOH
T 70°CAEME 16 435 # 13 FPAFIZE ALK HPV RNA (BRI 7P 15 ng,
WS 6 BTk skTR) BIEA A Z] 25 pl FriR AR MERE S I LU R v -
0.125 M TR 0. 125 M B4, 0.6 M =ZEEfL. 0.6 BES. 0.83 M
VKEEER . 3% ERTAEEE. 5 mM EDTA. 0. 05%B&EALGNFN 0. 4% ntyE-20 (pH
3.6-4.1) . ¥ 13 AL AF EZLHFBRMIBE LIGEWMER (BIRIRE: 5x10° MR
B LRI BB P AR T . BAHMERASAE ISR e HPY 283U
Wi (L) XEFEE (B) XBEAREZRERTFF. MIREZEFRKT
IR 1 Frzs. RNA FITAER-FER AP 5HE7E 1100 rpm #&3). 65°C A3
30 Zrdh. ARJEIEFEALEIE 96—FLUEMR (Whatman) iE38, R HERESRTE
100 K1 FH LR PBS H1: 0.05% M:¥E-20. 10%LL2E1MyEF 10 ng fricF
BRI/ BB TT [ RNA - DNA S i difk (PE-HC-Ab). R/ERAEMTE
1100 rpm %3 =R (18°C-25°C) TiH 30 o4h. BdETTIEKITE
BIPiRER 2, R A IEE S AMMERERAE 100 1l & 0.05% mhiE-20
H) PBS B AJETERCHMEIGE IS AR 700 R)5, Eid Luminex ¥
T AT BT R

wnsEEs 6 PR R REIT HPV16 SRR SR . FHAEU E77E AL B
B C PEER I =EAN T RPE— ARG . SRAER 14 T B
No TEFTERMI=FrIT Y, FIHAEDZEMERE RN 5 A AN
SEHEZ T IR (R B> o SRTT,  IXFAS I 7 VE R P AR AR RIME S5 18
F#EARE B —HUR I 7 RIRTS T B RIE SRERAERELL (R 14), %
JTRIELIT HC-Ab E 5K (FFER BRI C). HHEC LT E B FHFISERD
—, FHEMIEN.

2 14: FIRY ¥ )5 HPV16 il i Lh %k
AR GEI/RK) | 3APRTOEIRE (WFDD KSFEME

TIEA JT%E B ESY

5x10 174 4165 2506

5x10° 517 7466 4715
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5x10" 776 9310 7001

SR 12
96 FL. NUCLEOLINK 4R H [y HPV 43 &l

E—NADEFRR LG, AT AMERARETRERAE S H T F 5k
P Ak . B— HPV KAV R ER T RS S 2RI RE . %
R MIRFEZRTIRINAT, RGN E RGBT

1E NucleoLink™ZZ fLF# (Nalge Nunc International; ZHZY) K4
o, LT R %, BPSERME HPY KA (LD
XIEFEL (B) XA RIFEXERRITIISEE E Nucleolink Pk bo 3£
1 BRTHRERTRNFY . BEAANFRERICELES LY, 7T
UVHER B8 LTI S i HPYV L IR BRRS AR R 45 R . ZEFrfs
Bolf. pH 28 7 19 & 10mM 1-FRFEDRPAET 10mM 1- (3-ZHEIFE
-3-LEER WV, HIAUEN 100 nM (0. 1 pmole/ML) K. &
5’ —Cl2-HIEEE AR REMREZER (94> HPV KB,
B X MIER AR AL 100 1L (AL—FFKEY A ZF] Nucleolink 96 FLF1k
H, FARFRE LTSN R IFEE 50°CHEE 4 /Dt . RERBE TR
BIFVERIL=1R, R 5 5383t HE 150 mM FALBIA 0. 1% mhiR-20
1 pH 7.5 ¥ 100 mM Tris-HC1 ZEZEE FUHR =K. RBVWHRIL=ZR, &
& 5 78It - T AW E RN KB RIL=1R . RJE SRV AR =i
TR 30 S KT T ARIRAE WA TIRAN 2GR T T 4CIFERET
=,

WEZ RSN A5 H EEFBK NucleoLink SFAREVHERIR. %
FiRAEESLAE 290 Bl Ay 6%BEE EHEIE 0. 05% B &AL 100 mM Tris-HCL
W (pHT. 2) =R+ 30 48P 78 B UL N MG 25 35 /K 3 i il 45 HPV
Fobr (10 kb) FRRBIFRAERE S (100 pg/mL): 100 v g/ml fif£ %5 F DNA,
1 MPT-HC1. 10 mM Tris — HC1 (pH 8.0). 10 mM EDTA. 0. 05%Z & {L4H.
FRedh (50 u 1) 7E 96 LIPS 25 nL 1. 75M [ NaOH JBA, FH7E
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T0CHEE 30 4% W RIRICH RNA #EH (RARE 15 ng) W CL TN
ANBIRASSAR A FLE: 0. 125 M ATHFER4M 0. 125 M BEEREN. 0.6 M =
LEERE. 0.6 N,N-XL(2-FRLF) 2-FE LI . 0. 83 M JKEEIR. 3%
NEL. 5 mM EDTA. 0.05% ZEALHIFD 0. 4% HE¥E-20 (pH 3.6-4.1). BT
REBBEBFERMEE. B NP AEYERIENSBE
Nucleolink AR EHIFL . 7E 1150 rpm 3#E3h. 65°C FIEHE FAR 1 /AT,
B TR SPAA M R ZR IR BRI TR EFILTIAGEH/DRBIRE
U RNA : DNA HUARBIGREBEFRERVEVR (100 u L/FL) 1 30%H AWM (&
6% BEERE M pH 7.2 1 100 mM Tris-HC1 F10.05% B&EALEN), FFFE37C
BEE AR 30 48, PR BEERERAVR A : 0. IM mM Tris—pH 7.4, 0.6 M
4. 0.1 mM &ALEE. 1 M FALER. 0.05% BEALEN. 0.25% mhiE-20.
0.2 mg/mL ZFEZIREE. 4% FENIE-B -FRBAKS. 0.05% LU= IgG. 0.0008%
P FT B, K TR R ER AN, HASE T KSR FARPIR:
128 mM Tris pH 7.2, 0.6 M &fb%h. 0.05% BEALAN. 0.24% nhiE; A
JEREEFLP A 250 v L EFLLTHIWEW: pH 7.2 1 128 mM Tris. 0.6 M
AL, 0.05% BRACHI. 0.24% . PR PR A i e M &m & E I+
& 60°CHER 10 f38f. R Prid w23 B 3 F LUT W A R Ui iR
K: pH 7.2 9128 mM Tris. 0.6 M &4LEN. 0. 05%B & LW . REHLLT
AIRVEECSEARPIR: pH 8.2 ) 40 mM Tris. 100 mM & 4k4h. 0. 05%S &AL
. BRA MBS LI 100 UL ) CDP-Star JEM) . “TARTE RS
I E 20 4090 7L DML RS T Hies. 3% 15 o Talad BA B AR R Ky 77
ERIUE) . 100 pg/mL B 7 FhANE R HPV Ja SR AE RIS R L.

2% 15: HPV16. 18. 31. 33. 35. 45 F 52 7E 96 FL AR L #45Y

IR HPV 8, {50tk
16 18 31 33 35 45 52 WA
16 30.6 | 1.2 1.1 0.7 0.3 0.6 | 0.8 1.0
18 0.5 | 21.9 1.1 0.5 1.1 1.5 | 0.7 1.0
31 0.6 | 0.5 | 264.4 | 0.6 0.6 1.7 | 1.8 1.0
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33 0.4 1.2 1.8 91.7 0.5 1.2 0.4 1.0

35 0.4 0.3 1.7 0.4 103.6 0.7 0.4 1.0

45 1.1 1.9 0.8 0.8 1.0 34.3 0.5 1.0

52 0.7 0.5 0.5 0.5 0.7 0.5 44. 4 1.0
SEHEE) 13

265 Y0 7L STAR 25 & 4 i S R kR

K B EREE VS W IN B CDP-Star JRAH . WX FP¥HE (20 v L) 0
ANZ| 384 FL 4R (Digene Corp.) EFTFRMARIEFLF IFIEE 20 2%h. AJE
FEINFNEA INHERY) (Digene Corp. ) KITELL T, 7E 384 FLPAR AT LK
¢ 450 nm AL AR . 3K 16 R TSRS — ML/ WAL R AT & S/N
ELBI KT 100 % A HER I AL T AR R A e IR 2 A 250 B9 T FLZ (8] B
BB LS. & 16 I —METFREENEAL. HAERDEALEGHFE
RGCEY, HHRBETERR.

xR 16: LRV FLIEI ) HR

B R BARXT 6 S AL
1712 5598 2192 1210
4076 21986 5181 1262
1594 5024 2830 6046
1004 1051 4844 30128
1712 5598 2192 1210
BRI (K ARXS Ot S AL
15 48 15 8
33 56548 40 26
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18 24 12 16
31 16 23 64942
15 48 15 8

N A AL RO R B W ALA AR R

SR 14
| 384 WAL AR 1 i HPV 53 B

DU FLPAR 4 7 QAT SR 2 F 2 2Y HPV (A o 723X SE Tt 1
KRS IIABIGA L, JF B SA TR 35 2438 2 M R 1 4 3k 3 Z 4t
o ZEFTRFLF AT, AR SR P RIS S . HH
12 R JGEAT RO -

EE 1 mM LR e 43k pH b 8.5 1) 500 mM BERRE AN
WP I LIREE S, 5 UM (5 pmole/nL) M. & 5 -Cl2-&EILIERAEKIK
R RURRER TR (R HPY BEEAN LT . XM L&
L 20 ML AR WAL PR — DTS CBAEFL—FKED, G
SEAH B ENZTARITE 42°CHFE 4 /M. Z5EH Tl S+ TBS BEgk
BT L= REW FARSLENH T HPV 43 B8 .

ZOFAR & 6%B8 AR pH7. 2 B 100 mM Tris-HC1. 0. 05%B & b4

(FFAKRAL 1 ml) TIRF 30 248h. 7E i AT R 255 T /KR )
#% HPV kL (10 kb) FrBEAHRKIFRERE R (100 pg/mL): 100 v g/mL
fkfa %55 DNA. 1 MAK-HCl. 10 mM Tris — HC1 (pH 8.0). 10 mM EDTA.
0. 05%2 F AL . FE5 (500 v 1) FEMER.QEF 5 250 v 1 1. 75M ) NaOH
BAE, L 70°CIE 30 8. BE, B RNA SREHBL TR (FXRE:
15 ng) IOAFEMRE T 0.125 M FFEREEN. 0. 125 M BERREN. 0.6 M
=R, 0.6 N, N-W 2-R3) 2-EHE LM . 0.83 M UKBERR. 3%
ZWIHER. 5 mM EDTA. 0.05% BEALHIFN 0. 4% HE¥E-20 (pH 3.6-4.1)
Frid R H BB SAMEA. B AP AERY (1 ) %83
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WAL A ERIAE N AL . 7E 1150 rpm &30 KT 65°CHEHE PR 1 /it K
P AR A M E =R IFBRREHER. £8P IASEER MRETEED
RNA : DNA Hofa i Bk M B PR BB VS v (45 R FL 1 mL) 1 30%:Ef PR (& 6% B
FEAEMK pH 7.2 1 100 mM Tris-HCI F1 0. 05% Z&AILH), FIE 37TCHE
SRR 30 4rfh, FriRBRMEBEERERVEVR : 100 mM Tris-pH 7.4, 0.6 M &
4. 0.1 mM &ALEE. 1 mM SALEE. 0.05% BEALEA. 0.25% mhiR-20.
0.2 mg/mL ZVEIXPRER . 4% FRTFE-B -IFHIKE. 0. 05% L3 IgG. 0. 0008%
WS F1 A B B PR SR 2B, A DU S BES AR R IR : 128 mM
Tris pH 7.2. 0.6 M &AL, 0.05% BFEALEAN. 0.24% HiE, REES
LA ImL BAF ¥ pH7.2 (7128 mM Tris. 0.6 M &AL, 0.05% &
FALE. 0. 24% Tween. BTIRFHRAI#Fa M4 7 %3 H7E 60°CIgH 10 4
o R ETR ERAR RE H HF FH BL R SRR BERR AR (R pH 7.2 11 128
mM Tris. 0.6 M & 4L4A. 0. 05%B & 1bEh. 0.24% miE. #R)5H pH 8.2 1Y
40 mM Tris. 100 mM SAL%AN. 0. 05%B EALAIBE R P IR. SR EH %
R HAESFFLF A 20 ML ) CDP-Star J&Y (Applera Corp. ) . UNSZHEf] 13
FRIEERE, K-FIRIEBETIEE 20 4048, HFEWHMRMN 384 BET
EFERZ) 450 nm AL
F 17 PG REBHEFL AR P BEPPFIZFh HPV SRR RE 7 M .

DL AR T B K5 SR BRI R Rt B, (A HPV16 $REtRoR i
HPV16 ¥E B R —ANPHEAE S, TARE PV RN AR ES. B2,
ENBRBREMES

K 17: 7E 384 WAL TAR P FHBLEN S5 4 1 HPV 43 B

# HIRERET
16 18] 31 33 35| 45| 52 0
HPV 5 1.0 1.01 1.0 1.0 1.0 1.0} 1.0} 1.0
16 22.3 1.7] 1.0 0.9 0.7/1.211.1] 1.1
18 1.7 4.9| 0.8 1.0 1.0 1.0} 0.8} 0.9
31 1.5 1.6 2.6 0.9 0.9,0.8{0.9/ 0.9
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33 2.6 2.2 1.2 30.7 0.8 1.1]0.9] 1.3
35 2.2 2.1} 1.0 1.1 11.0§ 1.1} 0.8 1.1
45 1.7 1.81 0.9 0.9 1.1 8.4 0.7} 1.2
—

52 1.9 2.1 1.1 1.1 1.0 1.1 6.8 | 1.1

16, 18, 31, 33, 35, 45, 52 35.7 8.2) 4.4 28.4| 11.1} 9.9| 5.1} 1.2

16, 18, 31, 33, 35, 45 19.9| 6.9(5.7(21.0( 21.6{ 9.4| 1.0 1.4

16, 18, 31, 33, 35 27.8| 5.9| 5.4 16.9| 18.4| 1.4| 1.0 1.0

16,18, 31, 33 25.4| 5.7|6.2| 17.9] 0.9] 10| 1.1] 1.5

16, 18, 31 27.5| 5.3| 4.7 1.3 1.2 1.2|1.1]|1.6

16, 18 24.1| 5.5| 1.1 1.2] 1.1|1.2}0.8| 1.7

BH M STM B4 78.8| 11.3] 5.3| 2.0| 2.1} 1.4 1.3} 1.9
SEiER 15

5 F SR EBRRARER A9 HPV Ao B 05 2k Y EL %

LA R BRI PR 75, AP BREMER @itk
Jekrill) BY Luminex FRACTAER (iGN EHEAT .

RG] 6 BT R A3 TR B A Y P B . AR IS AR I B
BEATBRUCTPM T AAT: — RG] 6 FriERAI4E Luminex
BRACTAER EBEAT, S5 — R B SEHEs] 14 B R AR EAR LT .

K 18 BI&5 REL I FARIRTE 30 0B AGY 8 - AT LA I E] 500 Mar A
¥eUU, S/NEOh 9. ey 1 /Mitit, PRI RBUZ L Luminex 773
= 2SN ES.

K 18: ARG ER IS T s HPV A

B ER (D
11 /R 30 4351 60 2>y i 120 S 5h 1
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S/N %CV S/N %CV S/N %CV
0 1 20% 1 21% 1 16%
5x10° 1 8% 24 3% 1009 13%
5x10° 2 8% 281 21% 1548 5%
5x10* 18 14% 1288 9% 1520 19%
N E AR (BRI
¥ 01 /R0 30 - 5p i 60 s>y 1Y 120 43449~ 14
S/N %CV S/N %CV S/N %CV
0 1 42% 1 81% 1 57%
5x10° 9 8% 1046 29% 12320 7%
5x10° 102 15% 9054 6% 11715 15%
5x10" 929 8% 13019 5% 12649 2%
LR 16

REBLT |9 B2 H R 1Y EL B X SR 1 3 &R i e

A A SEHE] 6 BT R B 77 v O HR T 3G 0 R i BRI R R A AL
B, RUWFESHEBENLE . & 19 PRIGREY dG A T ZESEBA B 1
BEEFEH. B dA KRR RE, Hu% dC WHEIEMEm. FIHAR
WY AT EEY 1 2 AN/ RIS 6 K IRRTEAMNRK. LUE
MR LEVF BT R, HAPARHERI T A REIRE K (1. 0) .

K 19: FEAIUW AR SR B R TBEL S [0 Ak

5| Py 2H R AR FED/AE) | AR E
dA:T:dG:dC 100 (1. 0)

1: 1: 1: 1 1000 (1. 0)

dA:T:dG 100 0.95

1: 1: 1 1000 1.0

T: dG:dC 100 0.4

1: 1: 1 1000 0.6
dA: dG:dC 100 0.10
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1: 1: 1 1000 0.12
dA:T: dC 100 <0. 1
1: 1: 1 1000 <0. 1
dA:T:dG:dC 100 0.7
1: 1: 3: 1 1000 0.6
dA:T:dG:dC 100 0. 95
2.5: 2.5: 4: 1 1000 1.0
dA:T:dG 100 1.5
1: 1:2 1000 1.2
LB 17
FERRE Fr K% L H HPY 232

A PAZERICE Fr MRS 20 Bk 4T HPV K8 (BRI AN HPVD 1
Rl ARYE SR 6 BEATHEZIRAE PN 1Y . AR A TURREBB .
O BRI ATAF B a RN, SERtRR BRI AN PE IR T 5. AR
SEHER) 6, BERYIP R AFEEARMER L RNA #R4FBUE SR FRE YRS .

TEIXANSEHE T, =L its] 6 MR, 703 B P AEREE L,
HATHSFA MM IR T ER TR MR . RiE “ S5
(spotted array) ¥EMEAHARE LI —4ERIITTR, EHEINTRERN
TRRTERF R AL E N EZ B RS SRAE . H TP 00 B ASAaEE:
WEEI . BRIEBN A (BRI ERE ). 5 A0 ) S 51 F0 18] 3R 7
“Microarrays And Cancer Research” (“fHREF|FIIEREMST”) Ed. J.
Warrington, Eaton Publishing, 2002 H3kZl.

H 57 —Cle-E R EE MM KRB R MR T EZ B BRIREN
(Fg7 HPV BB SEAZE IR  mUREAE B RSB AR a5 b, A s Y
T—PRF SRR HPV 288, ERHRELHIIMAREEE. BAREAEER
TH 2xSSC (FALBIAFTERERYYD RV P47 10 4r%h, #RJG7E 37T°CIEM
AT E M (2xSSC/0. 05%Ef IR /5% wRERHI Z8 %4 /0. 1% SDS) FiFFH 30
e, AR I & 50 rg/mL AR ) EEERE T DNA. SRGFEMANFTY
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14 ST AR RN RNA {35 PR SR A A IR BRSSP AT A58 o 24 7E 48
BT T 3TCHEE 3 /MR, ZSCHh OMEKER . RNA (55 P FIHRET R
TG PR B ) SR MR ERAL R 2 T 2952

STy A ORI T DR AN VAT &) MFRRE Cy BEOEHURHR
B HIZATRIRGE (HC-Ab, W5 (0 B N 7T 753 B R ST 403, 3 b)
155 PRV BRI B PR 42010 HO-Ab, B T AR B AR T R4 (51 534
-3~ T8I - B BRI A DU ML TS . NBT/BCIP). ZEJE —FiEHL T, 1%
R PR3 58 45 T LA

A B S M R E R T ASBI AR . HLIETRAEAS 575
B R R B AT ROR BT . MR LA LS00, 1B R A
TRE . SRR R T Y 0 S ) DR BEBINE RO SEIRRL A A
ST R R A R FE 45 S 1 S 2 T B RO 1 4
i, WRFFIH ORISR R, SSHREEATAT. Ak, AR
T TR SRARRENT A SRR GRS T A S 7 I % B o
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Fr

3

*®

F1/16 01

<110>

<120>

<130>

<140>
<141>

<150>
<151>

<150>
<151>

<150>
<151>

<160>
<170>
<210>
<211>
212>
<213>

<400>

SEQUENCE LISTING

Nazarenko, Irina
Lorincz, Attila
Eder, Paul

Lowe, Brian
Mallonee, Richard
Thai, Ha

DETECTION OF NUCLEIC ACIDS BY TARGET-SPECIFIC HYBRID CAPTURE

METHOD
2629-4066

TBD
2005-11-07

US 11/005, 617
2004-12-06

US 10/971, 251
2004-10-20

US 09/594, 839
2000-06-15

129

PatentIn version 3.3
1

33

DNA

HPV

1

gtacagatgg taccggggtt gtagaagtat ctg

<210>
<211>
<212>
<213>

<400>

2
31
DNA
HPV

2

ctgcaacaag acatacatcg accggtccac ¢

<210>
<211>
<212>
<213>

<400>

3
31
DNA
HPV

3

gaagtaggtg aggctgecatg tgaagtggta g

<210>
<211>
<212>
<213>

<400>

4
33
DNA
HPV

4

cagctcetgtg cataactgtg gtaactttect ggg

<210>
211>
<212>
<213>

<400>

5
33
DNA
HPV

5

gaggtcttet ccaacatget atgcaacgte ctg

67

seqpctus0660603

33

31

31

33

33
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FF

1

*x H2/16 5

<210> 6
<211> 33
<212> DNA
<213> HPV

<400> 6
gtgtaggtge

210> 7
<211> 33
<212> DNA
<213> HPV

<400> 7
caatgccgag

<210> 8
<211> 33
<212> DNA
<213> HPV

<400> 8
gaagtagtag

210> 9
<211> 30
<212> DNA
<213> HPV

<400> 9
gaacgcgatg

<210> 10
211> 24
<212> DNA
<213> HPV

<400> 10
gaacgcgatg

<210> 11
<211> 24
<212> DNA
<213> HPV

<400> 11
acgcecacce

<210> 12
211> 32
<212> DNA
<213> HPV

<400> 12
tctgegtegt

<210> 13
<211> 36
<212> DNA
<213> HPV

<400> 13
ttattattac

210> 14
<211> 46
<212> DNA

atgctctata

cttagttcat

ttgcagacgc

gtacaggcac

gtacaggcac

aatggaatgt

tggagtegtt

tacatacatt

ggtacatcag gcc

gcaatttcecg agg

ccctaaaggt tge

tgcagggtcece

tgeca

accc

cctgtegtge tc

gcecgecatgt tcgceca

seqpctus0660603

68

33

33

33

30

24

24

32

36
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I

1

*  H3/16

213>
<400>

HPV
14

ttattattat

<210>
211>
<212>
<213>

<400>

15
38
DNA
HPV

15

ttattattag

<210>
211>
<212>
<213>

<400>

16
37
DNA
HPV

16

ttattattac

<210>
211>
<212>
<213>

<400>

17
33
DNA
HPV

17

ttattattaa

<210>
211>
<212>
213>

<400>

18
35
DNA
HPV

18

ttattattaa

<210>
211>
<212>
213>

<400>

19
30
DNA
HPV

19

ttattattag

<210>
211>
212>
<213>

<400>

20
31
DNA
HPV

20

ttattattac

<210>
<21
212>
213>

<400>

21
33
DNA
HPV

21

gctcgaaggt

<210>
211>
<212>
<213>

<400>

22
32
DNA
HPV

22

gttgecectcet

gagcagtgcce

acggtgetgg

cgccecaccca

tagtattgtg

ttggagtcgt

ggaatttcat

cgtetgetga

gtgceeccgt tgtctatage ctcecegt

caaaagatta aagtttgc

aatacggtga gggeggte

atggaatgta ccc

gtgtgtttct cacat

tcctgtegtg

tttgggegcte t

gctttctact act

seqpctus0660603

69

46

38

37

33

35

30

31

33
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I

1

*x H4/165

gcgecatecet

<210> 23
<211> 31
<212> DNA
<213> HPV

<400> 23
tagtgctageg

<210> 24
211> 32
<212> DNA
<213> HPV

<400> 24
ggtcacaaca

<210> 25
211> 31
<212> DNA
<213> HPV

<400> 25
cctacgtctg

<210> 26
<211> 34
<212> DNA
<213> HPV

<400> 26
ctgcattgte

<210> 27
<211> 32
<212> DNA
<213> HPV

<400> 27
ccacaaggca

<210> 28
<211> 33
<212> DNA
<213> HPV

<400> 28
gttctaaggt

<210> 29
<211> 36
<212> DNA
<213> HPV

<400> 29
ttattattat

<210> 30
<211> 36
<212> DNA
<213> HPV

<400> 30
ttattattaa

gtaatgcact

tgtagtggac

tgtattacac

cgaagtcttt

actactatcc

cattcataca

cctetgeega

geggttttigg

gacctgecccc

tttccacaaa

gcaggaggtg

tgeceteggt

cttgeegtge

ccaccactac

tacacgcacg

gctetctact

gggtcgacgt

ctaagggtac

gC

ac

tttg

ca

gta

ggagec

atagcc

seqpctus0660603

70

32

31

32

31

34

32

33

36

36
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FF

1

* H5/16L

<210> 31
211> 49
<212> DNA
<213> HPV

<400> 31
ttattattac

<210> 32
<211> 34
<212> DNA
<213> HPV

<400> 32
ttattattaa

<210> 33
<211> 31
<212> DNA
<213> HPV

<400> 33
ttattattag

<210> 34
211> 33
<212> DNA
<213> HPV

<400> 34
ttattattac

<210> 35
211> 27
<212> DNA
<213> HPV

<400> 35
tgeggttttg

<210> 36
<211> 33
<212> DNA
<213> HPV

<400> 36
ggcgcaacca

<210> 37
<211> 33
<212> DNA
<213> HpPV

<400> 37
gttctacacg

<210> 38
<211> 32
<212> DNA
<213> HPV

<400> 38
cgetgettgt

<210> 39
211> 32
<212> DNA

agcattgcag

tcctgtaatg

cctggtcaca

aggatctaat

ggggtcgacg

cataacacac

ggtttgcage

ggtggteggt

seqpctus0660603

cctttttgtt acttgettgt aatagctcc

cacttttcca caaa

acatgtatta c

tcattctgag gtt

tggaggce

agaaccacaa aac

acgatcaaca acg

tatcgttgtc tg

71

49

34

31

33

27

33

33

32
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1

* H6/16L

<213>
<400>

HPV
39

gacgtagtgt

<210>
<211>
<212>
<213>

<400>

40
30
DNA
HPV

40

ctcgettiggt

<210>
<211>
<212>
<213>

<400>

41
30
DNA
HPV

41

gctgtagttg

<210>
211>
<212>
<213>

<400>

42
33
DNA
HPV

42

gtgageetgt

<210>
211>
212>
<213>

<400>

43
31
DNA
HPV

43

ccacctectg

<210>
<211>
<212>
<213>

<400>

44
32
DNA
HPV

44

tgegtgegtg

<210>
211>
<212>
<213>

<400>

45
30
DNA
HPV

45

aattagcgca

<210>
<211>
<212>
<213>

<400>

46
33
DNA
HPV

46

cgeegtgeac

<210>
211>
<212>
<213>

<400>

47
32
DNA
HPV

47

cgeetcacat

gggettgtag

tcgcagagta

gttatatgta

cgtccactac

tatgtatgaa

ttgeeccegte

gtgtagccac

ttacaacagg

gggagetcgg

tccecgtgagg

gtgcccgaat

acctagcact

tgtgecttgt

caacgtccecg

catatttaat

ac

ccC

88

cac

seqpctus0660603

72

32

30

30

33

31

32

30

33

Fujirebio Diagnostics, Inc. v. Quanterix Corp.

EX-1044
273



200680050037.

I

1

*x HW1/160L

cgaattgtgt

<210> 48
211> 32
<212> DNA
<213> HPV

<400> 48
gatcgttcac

<210> 49
<211> 33
<212> DNA
<213> HPV

<400> 49
ctaggttete

<210> 50
<211> 31
<212> DNA
<213> HPV

<400> 50
ctgtcggtat

<210> 51
<211> 32
<212> DNA
<213> HPV

<400> 51
gatacacaca

<210> 52
<211> 32
<212> DNA
<213> HPV

<400> 52
ggtggcaaag

<210> 53
<211> 33
<212> DNA
<213> HPV

<400> 53
gegttgegga

<210> 54
<211> 31
<212> DNA
<213> HPV

<400> 54
gtctaggegt

<210> 55
<211> 38
<212> DNA
<213> HPV

<400> 55
ctgaacacag

gaggtgetgg

aacttttacc

tagatgtttg

tgtctgtgte

catttgcage

gacgtatgtg

ggeggtatgat

gtaggaggaa

cagttcticta

aagaatcggt

tgcaccggat

tctecageac

gctgatgtgt

ccggtcecaca

agtgcagagg

agttgctcag

acaagatggg

taccaatggc

{0

cc

ccce

ca

ac

aag

gctattte

seqpctus0660603

73

32

32

33

31

32

32

33

31

38
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segpctus0660603
<210> 56
211> 34
<212> DNA
<213> HPV

<400> 56
ttggttgecee ctgagcagtc ggaccctatg gata 34

<210> 57
211> 42
<212> DNA
<213> HPV

<400> 57
gegeegeatt getgecaccte gtttatatag cagggeattt te 42

<210> 58
<211> 31
<212> DNA
<213> HPV

<400> 58
cctggegeat gtcatacaca ccacattact ¢ 31

<210> 59
<211> 30
<212> DNA
<213> HPV

<400> 59
cacgaagtgt cagtgcacag tatgccttge 30

<210> 60
<211> 40
<212> DNA
<213> HPV

<400> 60
geccatgtact tcacaaactg ttaatactgg tgattgtcce 40

<210> 61
<211> 31
<212> DNA
<213> HPV

<400> 61
cctacacagt acaagtggag gccatcaccc g 31

<210> 62
<211> 39
<212> DNA
<213> HPV

<400> 62
gtctgacaca tactgttgta acccatagtt aaacacagg 39

<210> 63
<211> 41
<212> DNA
<213> HPV

<400> 63
getgtetece tgtettectg tgtattgttt ataagtgtat t 41

<210> 64
211> 44
<212> DNA

74
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I

1

* H9/16 5L

<213>
<400>

HPV
64

gtacagcact

<210>
211>
<212>
<213>

<400>

65
16
DNA
HPV

65

actccaacga

<210>
211>
212>
<213>

<400>

66
17
DNA
HPV

66

ttitgtggtt

<210>
211>
<212>
213>

<400>

67
14
DNA
HPV

67

ttatgtggtt

<210>
21>
<212>
<213>

<400>

68
15
DNA
HPV

68

cgttgttgat

<210>
<211>
<212>
<213>

<400>

69
15
DNA
HPV

69

tgcaaacccg

<210>
211>
<212>
<213>

<400>

70
16
DNA
HPV

70

cagacaacga

<210>
211>
<212>
<213>

<400>

71
15
DNA
HPV

71

accaccacaa

<210>
211>
<212>
<213>

<400>

72
17
DNA
HPV

72

seqpctus0660603

anaatggagt ttggtgtgtt actatagtgc atac

cgcaga

ctgtgte

gegce

cgtgce

tgtag

taaccg

gcagc

75

44

16

17

14

15

15

16

15
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seqpctus0660603
gtecetgttgt aaatgtg 17

<210> 73
<211> 15
<212> DNA
<213> HPV

<400> 73
aggcgacact acgtc 15

210> 74
<211> 15
<212> DNA
<213> HPV

<400> 74
cgagctccee tacaa 15

<210> 75
211> 13
<212> DNA
<213> HPV

<400> 75
ccccaccaag cga 13

<210> 76
<211> 15
<212> DNA
<213> HPV

<400> 76
cctcacggga tactc 15

<210> 77
211> 15
<212> DNA
<213> HPV

<400> 77
tgcgacaact acagc 15

<210> 78
<211> 14
<212> DNA
<213> HPV

<400> 78
ggattcggge acta 14

<210> 79
<211> 18
<212> DNA
<213> HPV

<400> 79
catataacac aggctcac 18

<210> 80
<211> 18
<212> DNA
<213> HPV

<400> 80
tagtgctagg tgtagtgg 18

76
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seqpctus0660603
<210> 81
211> 13
<212> DNA
<213> HPV

<400> 81
acgcaggagg tgg 13

<210> 82
<211> 16
<212> DNA
<213> HPV

<400> 82
tacatacacg cacgca 16

<210> 83
<211> 16
<212> DNA
<213> HPV

<400> 83
ccacaaggca cattca 16

<210> 84
211> 17
<212> DNA
<213> HPV

<400> 84
gctacacgtg cacggeg 17

<210> 85
211> 17
<212> DNA
<213> HPV

<400> 85
gtgattaaat atggtgg 17

<210> 86
211> 13
<212> DNA
<213> HPV

<400> 86
gggacgttgg acg 13

<210> 87
211> 14
<212> DNA
<213> HPV

<400> 87
ggcaatgege taat 14

<210> 88
<211> 15
<212> DNA
<213> HPV

<400> 88
caccgattct tccag 15

<210> 89
<211> 16
<212> DNA
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Fr

1

* H12/16

<213>
<400>

HPV
89

cacctcacac

<210>
211>
<212>
<213>

<400>

90
13
DNA
HPV

90

ggatccggtg

<210>
211>
212>
<213>

<400>

91
19
DNA
HPV

91

gtaaaagttg

<210>
211>
212>
<213>

<400>

92
14
DNA
HPV

92

ggtgctggag

<210>
<211>
212>
213>

<400>

93
17
DNA
HPV

93

acatctagag

<210>
<211>
<212>
<213>

<400>

94
15
DNA
HPV

94

cacacatcag

<210>
211>
212>
213>

<400>

95
16
DNA
HPV

95

cagacaatac

<210>
211>
<212>
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<400>
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tgtgtggacc
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<212>
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97
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acaa
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cgacag
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ctgcaaatgt

<210>
<211>
212>
<213>

<400>

98
17
DNA
HPV
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gtcctetgea

<210>
<211>
<212>
<213>

<400>

99
14
DNA
HPV

99

acgtcctttg

<210>
<211>
<212>
<213>

<400>

100
19

DNA
HPV

100

ttctgagcaa

<210>
211>
<212>
<213>

<400>

101
12

DNA
HPV

101

ccecteegeaa

<210>
211>
<212>
<213>

<400>

102
15

DNA
HPV
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cccecatettg

<210>
<211>
212>
<213>

<400>

103
16

DNA
HPV
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tcetacacge

<210>
211>
212>
<213>

<400>

104
20

DNA
HPV

104

tatagagaac

<210>
211>
<212>
<213>

<400>

105
15

DNA
HPV
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gaaatagcgc

gtgtgtat

ctcacat

ccac

ctatcatac

Ccg

tttce

ctagac

tgetgtgtte

cattg
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211>
<212>
213>

<400>

106
14

DNA
HPV
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ctcaggggca

<210>
211>
<212>
213>

<400>

107
16

DNA
HPV

107

atccataggg

<210>
<211>
<212>
213>

<400>

108
11

DNA
HPV

108

caatgeggeg

<210>
<211>
<212>
<213>

<400>

109
16

DNA
HPV

109

tataaacgag

<210>
211>
<212>
<213>

<400>

110
15

DNA
HPV

110

gaaaatgccc

<210>
<211>
<212>
<213>

<400>

111
12

DNA
HPV

111

acatgcgcca

<210>
211>
<212>
213>

<400>

112
19

DNA
HPV

112

gagtaatgtg

<210>
<211>
212>
<213>

<400>

113
15

DNA
HPV

113

gcaaggceata

<210>
<211>
<212>

114
15
DNA

acca

tcegac

gtgcag

tgeta

gg

gtgtgtatg

ctgtg
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<213>
<400>

HPV
114

cactgacact

<210>
<211>
212>
<213>

<400>

115
18

DNA
HPV

115

ggacaatcac

<210>
<211>
<212>
<213>

<400>

116
18

DNA
HPV

116

agtttgtgaa

<210>
<211>
<212>
<213>

<400>

117
12

DNA
HPV

117

cgggtgatgg

<210>
211>
<212>
<213>

<400>

118
18

DNA
HPV

118

ccacttgtac

<210>
211>
212>
<213>

<400>

119
18

DNA
HPV

119

ctgtgtttaa

<210>
211>
<212>
213>

<400>

120
20

DNA
HPV

120

tacaacagta

210>
211>
212>
213>

<400>

121
16

DNA
HPV

121

aagacaggga

<210>
211>
212>
213>

<400>

122
19

DNA
HPV

122

tcgtg

cagtatta

gtacatgg

cc

tgtgtagg

ctatgggt

tgtgtcagac

gacagc
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cttataaaca atacacagg

<210> 123
211> 20
<212> DNA
<213> HPV

<400> 123
atgcactata gtaacacacc

210> 124
<211> 19
<212> DNA
<213> HPV

<400> 124
actccatttt agtgetgta

210> 125
211> 24
<212> DNA
<213> HPV

<400> 125
tcaggaccca caggagcgac ccag

210> 126

211> 23

<212> DNA

<213> artificial

<220>
<223> Synthetic primer

<400> 126
gcaccaaaag agaactgcaa tgt

210> 127

211> 24 -
<212> DNA

<213> artificial

<220>
<223> Synthetic primer

<400> 127
catatacctc acgtcgcagt aact

<210> 128
<211> 20
<212> DNA
<213> HPV

<400> 128
tattttatat gacacaatgt

<210> 129
<211> 30
<212> DNA
<213> HPV

<400> 129
ggtttgtgct aacaataaat gtatccatag
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The present invention provides 3 process for making a micre-array. The process
comprises the step of depositing 8 population of micrebeads on a substrate having at
least one fiducial. The population being comprised of at ieast two sub-populations,
preferably multiple sub-populations, sach comprising a known aclive agent capable of
specific binding with at least one target analvie. The said subpopulations are depositad
sequentially and at discrete periods of each other. The procass also comprises the step
of making images of the substrate afler deposition of sach subpopuiation. The images
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on differences between sach imags. Also disclosed in a system Tor using the
microarray.
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IR BRI B G 20— N R EM £, Pridft 2 0m4
WAL, FNVRAE S 20 —MEEa T & a 1 S
70, AR BT M FEAK R L DA b 43 ST R B TR) B OTRR

TEVTRVEAN B G XT Pk Heat s A0

A FH BT i e )i AR A S5 LR TR BR, UM UERIALE, I
Fe TR MG 2 18] 1 2 5 ok VR A B P B L L v 7

2. WBCRESK 1 ik 7k, AFPER: ORI & IR ek &I
WAL E I HE

3. WACRIER 1 Tk, HPmRie R BRAEETENF
il as FIE R ATIRHE

4.  WBRIESR 1 TR DT, oo BTk TS TR R A s 1

5. ACRIE R 4 BTk 77k, Hrh Bk i A iE R Rk B E R
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6. WACFIESK 1| Frid i i, B4 DALY R N EAE TR ER B B it
FHESL 8

7. WBCRIESK 1 BriR f 5 v, A TR TRER B K /D 2 100 nm-500pm.

8.  WMFIER 1 Tk ik, AFEEVIRER IR G, BRERSHT
A T R B i TR

9. IIARIEESK | FriRI5EE, SIETETREM L RZE > — A HE
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10.  ARIEESK 1 Bk v, Hh prid sk B e, 2R, BKHE.
M. B, BEVEIHEEMEL

1. WACRIZESK 1 Frid 73, TERIE TR A4 vh i) = 4k 45 f AR %t

TEiZIERT LRI PTIRTAER .
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MEF R G
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DB, FNMEER S AR SR K T id A B O 40 I ERTE BTk B AR IR 79 S
YRR B 1) B 2 1] ) Bl A Bk i AR A T R 5

RO 2%, R BRI R AR Bk BT IR A A Y B 224 AN

SEERAS, VAT R HES LA R Pl A7 4 45 0 B ELE BT aR A I 2
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R — A BR 2 T 73 B 0 AT AE o

17, WBCFIESR 16 h TR I FI R S, B& M TR TR s
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A7 AN B RN TR B2 o

18, AIARIEESR 17 th T sRAR RIS FI R S8, Foh ik R S 20
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RS RGN T HI &SI
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2 B — M M T4 S8 TR RE b P A FE SR AT IR B . AR
WA B TR S B T

BRMA

PR — BRI A4 TR B AE A EmLEI# . SRR
Z1) 561l # AT LS B P A 7 1

1) EWS TR BAGAEY S THBEEM CHPERE( A £ T

FULIRIE"); H

2) NS TR BN BRAEEA LRSS T IR .

A e S T USR8 4 T34 25 i B H ML 73X 4E Schena,
M., “DNA Microarrays” , Oxford University Press, 2001 H145 H 40 i) S50
ik, tH7E Vivian G2, “Making and reading microarrays” , Nature Genetics
21, 15-19, 1999 thif i3 R ME4RIR . 76 BANTERSI B TE, Hlas A
W ST A S TR RN, PERITES. B, £V TER
FE b . H LR ARR 0.1 nl £ 1 ml. AW T HISEHIE DNA,
EHRANEE M.

REFART TR 5 TR SRR S b SRR EORTT LS RGP
2K

1) FEFTERNLE R 7] o B A R BR s A

2) FIFHITENK S EA Z AP BRE A B BOAR .«

BT E R E AR T AMBREAR, Hodh p= A MR 8 R
SRS AN IR, B B IR B B B A 48 AL /N BOE
(Okamoto T.%%. “Microarray fabrication with covalent attachment of DNA
using Bubble Jet technology” , Nature Biotechnology, 18, 438-441, 2000).
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IR . XS B BRI T E R I B ADGZE. WEERIBIR
EFREWHSEH (KT NAREZTRFFIN AR5 .
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S} 4 SR R GRS o G T PR B B AR TSR AN [R) B B 5 6 B AT AR
10 BY A 3% A R R B B T80T BR 2E 4T AR 32 (WO02004066210 HYBRID
RANDOM BEAD/CHIP BASED MICROARRAY). il £ EFr% (Lockhart,
D.J.Z&, “Multiplex Metallica” , Nature Biotechnology, 19, 1122-1123, 2001).
B E AR A . Bt R G BE B bR (Tong, AK. 55, “ Combinatorial
fluorescence energy transfer tags for multiplex biological assays” , Nature
Biotechnology, 19, 756-759, 2001). it FEF MRz E T A (Han, M.
& . “ Quantum-dot-tagged microbeads for multiplexed optical coding of
biomolecules” , Nature Biotechnology 19, 631-635, 200 1)iEATARIC . Y622 ARZE
(BN T2 6) D IEEZE PCT H FREFA JF5 WO 0016101, WO 0061281 F
WO 9853093 thiffiid. FIFHNLFRBENRFIREMKITEERE LS US
5,244,636 1 US 5,250,264 ik, H o Frid i a£F R A 5 AT imIE R 1
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FELE Y “nx” SR EIEM A1 S E S XA RERIO TR xy BT AL E K gmiY
/R EIER .

SR 2, BN T Ui BRI BT 5 I R 51 B dnfr) 45 SE A A P e AT Y
SRR ER . 7L— RIP R LHEEESERE.

HEE— BT, B4t T AN 5 P R B EE 2 B
I 371) J HLAE ) £ ik R A 1) BT P A I B IR B B 3R

15 BB, BEEBEES YRR SHEETRE . HhT
[V 53 BT 40 5 ik b R IV M SR AT 45 A LA )2 A8 S BRIy S v A FH A/
R ()BT A ELAE A/ B (i) R N A FE Al . 4T IREE AT S IMER L
BRI G AR E AR R, PRAERSEAR% . BE S BESRATIR M5 LARR 2%
S8Rk AT SR R M 25 A R S G RS AR FE R AR E RO
R

ZEF— NS BO)F, FHAMME CCD SRV 7EH R _E#E7
B FRAE BRI x,y ARFRAT B (FEX T 2 > —ANFE Um0 I LK 2 it Boiaim
ANTHE LA A BEsE B BHR R -

T AP BOD)D, BRE/mILEIER S HBIRR S IFM LR,
T AR P I 51 LA S A7 AE T8 W SR B 0

DI E AP i B BE SCAE RN

MR, ERE CUHE7 HETR St BN MRS B S — .

FHOH A BEES B 0 DMTEAMR, Hh n BRSRS A A KSR
REKIBE o« BN EE THEREIR A TR xy A28 . ZHEE
& Bt PR MMERARST T 35U AU x Ay A0E BAFE S A EEARIiD ST
X AU RS o

il 4185y B U 2 mmx2 mm HIIE 75 O BERFIEAZ 2 5 pm,
SEYTAERFE B 2 5 pm, HAPEWIF:

% 2 mm BIMERF 4% H= 2000 mm/ (Sum + 5 pm) = 200,

Blit, S AR IR E 2

20

Fujirebio Diagnostics, Inc. v. Quanterix Corp.
EX-1044

305



200780028982. 3 WO A F17/26001

200x200 = 40000.

T n DNEEE, AT EE(sub-pn) FITHER TR H &

sub-pn = 40000/n.

R HER AT AR AL 2048 15 *2048 B EI 2 HEZR .2 mmx2 mm
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120000 LbAFEL 117 T . BB RBE ] DAFAETEAEMAEIE N L BHAl
FERL % B b 2 H BT 1) o

HOE 2 B BEARER 5 B AR K/ BT RS 0. . B4 1 pm 54
ZRAN 1pm “FIPAEREE B 2 mmx2 mm 54 7] BAZE4N 100 MEER. B4
RFEL 6 tbhr. Bite 7.6 JRFET.

D)5 2% 55 T BRI B 51

Z A%

T8 i dn 5 2 UERRL PR B IR AL BE R /MBI il 20 em»20 em HIEERS
B 388 X B 4 e I PR R T YRR R A S R b BB AR BA B TR T
b AR U MERIE B, TR T B RE B

TEFE NSRRI 3F W R O B AE i dmid/Mg o R g, KM o EIm 2
mmx2 mm {58 LPAT AR BRI 22 3] 10000 A0 F o A~ S
AN SRR IRAT LA EL R B O A RS SR R 10 IE T B .«

L REFE T BRI FES

FEF A DL E R S 4L, REEE. MMEE. MmEP. 7EEM
BT, Ry SR FNRFE M. ittty KR EEAF, BIE T MBI
W R 2 B AR B N IR R P RBGRA T, B A BN AR A R B
R T _EEGEE AR RN ZE S L2 sk iR SRERES . B —NES
& 2SR AE MR b 77 BE B IZ S 10-500um, TERK T AZTE AT AR FIR &)
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B . S S E] LR B A ) — 3849
o i i 0 5 s
RAVEFEINFE RS Z AUBFERE B P 5 MR A . 7% AR TR A5
B, WMEER SRS EME HRRFTIZRE. BEMNERERS
BEGRF, HA AR AR 3 o TR B I B A HRIA T RS . AR &
T TRFEFESEHE, W AESAPES) S R . Bl TEHE K
I N/ B 22 v ER /K PR AN/ 0 T ST BEF b Bk A i AT
BEH TR
ERERBRE IS EARNMASE, FEFA] LUEE RGN 8L, R
SRS EEERE SR R R By . A AR ARSUS K R ERT
AN EVLERAE 2R BN SE e e . @A EETAEA
X R Y (calibration) BR A AR, BERS IR B ARS IE 32 A B HE » 7R HH A
E, R3k1S LA Zida:
i) HHESWHMEKRIERESESHES,
i) EB, HEEMHENTEMER e TIRd R S RALE
i) B, HE&HS=EREFIERNER, JUHEHRS . & 8.
K37 ¢ 5 0/ B8 A% 51 5 R 43T I 7 KA ART e 48 R B gm A A
B
MEFH L HEBMEG S, AT VR HdE:
i) HXTTHRAICEEE XK x,y (LB A B REAE S M
i) FIZFEFI IR 0 B T A e gkdE, JUH B A B AR
A SR KRB R HE .

S

SEER 1

1% S M5 5 WA 3% T PR OER I B PR B T RS B B R 22 A (SNP) I Y.
H.

FI AN R AVER, EBE A FORTA b 55145 28 VO 06 Tk i e A B O 4
o FEASGT LIRS B3 — 0 A IE T T RS LR . 3BT 53 i) Ks BR -
4% RE SNP FI AL I R ERET G A0l 4 DU Bk . X DUFFEREH& 7EHE SNP

22

Fujirebio Diagnostics, Inc. v. Quanterix Corp.
EX-1044
307



200780028982. 3 WO A E19/2601

RLRAE ATGC WA P e IR B . FANLES A Teds, Rt ik
Yo 55— G A I BRI B TR 5E B R Lo Rt B IR UG 2, BEJR AT
F CCD B8 ZR Goxd T 42 O [ 2 BRI 4 0 1) R BR O 2 AN 12 B 48 o f
i, I R EHRAAEE T EAAAE D . BERTEAR RIBER T X 28 — A&
AR ER %R

B J5 #2748 SNP H 2% F BR B DL A6 28 3T G2 v vBUE N 7E [3] 5 ORI
b6 )5 F CCD i R AR B iR BRI HIE R E 5 - BT ATIRIRO &%
FERIOALE BATARNS, HBORPBXEAES . XEREH N B SNP.
AT LH I X e R 2 R AL 43 AL B A B R R B DU 2R H i TT VAT
KL A~ SNP 22 BRI . 548 1) 285 — SNP AL s i DA e AR AR 77
KEEETS —ANEIRE L, PEEARETRBRIXER,

SEHER] 2

2% S 45 . B TSR 0 1) P T A 0 B A o P S S 9 s 4l T Y
INVAZER

Bert = ERE ABE [+ Fh @ H R0 16S rRNA X SR FEEFRIN
W) i — Xt 58 3 ILEC (PM) R £ T FIAE T S5 43 40 2 — A~ B H IR O 45 AL (MM)
BREHHE A . S 1 P ITRMAERI TR, EARERE LEES PM
BAEMB AR, I HRETEMERRPRERAIMNE. XHEET MM
FE B EE ST, NEMRERREE 550 R e E R RERE
STMIZR A HIER . IXPRABREE T H AW MEHITX .

2 B S IR AR IR BERE R R S B B Bk ZRAZ . 2T PM
MM R4t Z A% 10 BB AR 8 — AN B AR 243815 5, MR AR
SRR T AT IR Y INAETE . IXRG T LA S i LY R DUE IS 7E H e sk
e b 2 e A BRI 2 T 10 FH3ETE =Y

SEEB] 3

2% S eI ZE A B 6 B S AT HAE Se ) F LA PUR AR B VR 2 T Pidk
I EVEFF) FH DNA/DNA Bf, DNA/RNA Z23Z 12T DNA e Rt ge.

B AV RSP
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PR (Z /R 1gG M2 7T/ NRIL OB R KA 2 mg/ml. K4t
Y2 & 9-NHS (10 mg/ml, ¥EFE DMSO H)LA 1:1. 5:1 F1 10:1 B E/R LM
EMEEE M FUR)RINEFAEBET, RNEE 25 ClEER. AR
Js i AR (D- 2R I B RE N 24, Pierce ) Aifb AWM ELIUAR . AW RMUMTHE
it T PBS 1 I7E-20 °C Wk

T Hidk FITC &4 K71

Pk (2 TR/ 1gG ML To /MR BT 1gG, Arista Biological inc )R
FKZ 2 mg/ml. ¥ FITC (10 mg/ml, ¥AELE DMSO H)LL 5:1. 10:1 F1 20:1
R b (M AEE R AM PUR)RMEDEER S . RMEES 25 °CiR
B . 8 P BRI JE AR (D- 2R T SR B i 2R 4, SR B Pierce Biotechnology Inc.)
2lifk, FITC-Hifk. FITC-HUE¥#T PBS P IH#E-20 °C 5.

] & DAL P PRI 1):

BEERNAYMZEAWNER 995um KR LM ER(Bangs Laboratories,
Fishers, IN)F T B @ Pifk. ¥ EWMREATUALL 0.5 2708 | HIT R IRTEERE
RO 2.5 )R INERRR BB . BB TE 25 °C LR BHIT. REGEHTME
/FFIRTLL PBST-B (1 XPBS, 0.05% Tween-20, 1%4- LK 5 & H)YEHE 2-3
W IXLEERFEfEE TR 4 P RKEM B

Bl EZ TR E GEA M ERCILEE 2)

BEBRPUAEMEAEKER 9.95um KIZE K LME PR (Bangs Laboratories,
Fishers, IN)H T & EZH B . 100 pL A7 (stock)BR(1 % [E44)7E TTL Z&oF
(100 mM Tris-HCl, pH 8.0, 0.1% Tween 20, 1 M NaCHHF#¥E=IX. Ui
RIS AT 20uL TTL H. MbJE, UBEHMBHEG &R BN EME me
BkZ) 330 ng DNA)RN 0.5 pL W A% (stock) R4t (0.5pg/pl) o i 78 = 3 T # AN
oA 12 B, B s K N oA A E K IR’ B
(5'-GCCCTCACGATCTCTTCC-3Y&AEME R A-HEIN ARG ST
B EEMERE . BB, BMERMyE. T3 ERT 80 °C ) TTL Sl
(100 mM Tris-HC1, pH 8.0, 0.1% Tween 20, 20 mM EDTA)™ ##4E 20 534+,
DA RRENEYMEEA-HBEIAEYRSS.

X L RRKE E AN W B 4B TR A TUS BB ER PRSI .

il 2 FE T BR AR -
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b B R SEREK TR AR BRI BRI B (R 1B A A ERTFRE
PER WAL RE 2)(B 4B)ITAR I FEA b o W] LUREAE D9 BH X B ELAS
AL AR I M F R 0 28 = WA TRRAE B E(B 4C). 23R B 19%x24
BTN IS TR e i B e B B 4 s, HPZEA] Bind Silane(GE Healthcare,
Piscataway, NJ)TiALPE 3% H (Corning, Corning, NY) 2 BTk KIFE51 . BT
R R Y 7K ST 8] BEFN S B A) FE 2 300pm, FF BGRB8t A& /K S [A]
FEFNEEH ] EE 10pm A 10x10 AL FF31(10x10x10pm).

1 R A T 2R AR R EY . KRR E & e AL B8 A
b, o Bl MO RE B Ak B A B TR O B B R 0T BLFE AT BRI (UVCS00,
Hoefer, San Francisco, CA)H 5 5& T & SMNE ST RFEE 45 438 . NG TR IIE BHY)
KIERE TEINFRERE, FEAETIERME LR RBURE . B
10mm 75 B i 22 [E] SR AR YRR 5 3 2 IR e B kR X g . RE)E,
¥ 3% - 7E 0.1M NaBH, F4bH 30 24P LLRRIREERS R M B B %8,
Biochip Arrayer (PerkinElmer, Boston, MA)KI%i# 5 nL AREIIBRKEU(L
9000 ¥R/UL)EHH . B, HRBATUEFHABHEET LAE, BRH
5 B B O F ELER R i 78 55 J LA BRI R .

BT SR B — R A B A 2 B T Ie R, ATHE efIrn=
FMHLE . BEJS B AT IR D B AR TR AR s 0 1 4 TR R [ e /AR [
frBEas s b . R RS DA AR IN 25 (cap) F T RE MR . B, 4
MR AR T AZE TC T IR B T M AN T s BRI BE b R BRI BOR, Hl%
& W EAE A ST (PDMS) R

[F i 34T DNA 14 338 U 58 Vs -

¥ 8B HURF E 4 DNA FIFE R S5 BEFRE - %48 & F 0.1 ng/ul Cy3-
PRty DNA E(5-AGGAAGAGATCGTGAGGGCA-3")#1 FITC #ric It
IgG. 500 mM NaCl F1 PBS-T ZZ . ¥ 10pL £E & SFELETABRRES . 7
VEE 30 48hE, MEFI RS 20uL &5 500 mM NaCl F1 PBS-T )% ¥R &) SRR UE
¥ EHA= ShEJE HRIC BB T T . SRS AW FITC #xi891 1gG HHE 4D
rh BT 9 Y6 BB B . 5SS A B Cy3 kric DNA HE 4 E RS HRE
BRI . V243 % B S R R AT I T IE A SR AE 2 R OGS RAE
BR S 45 A R O YL R B &N 1K) FITC A1 Cy3 Fric i 8 F 78 A 52 )
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appr T U E .

SEHER] 4

W H O G055 — AL SRR K B — W RN I B, BEJE DR
I B EOE R A IR (8 3Bi)F LAGm IS/ MR i s R % XAt - Kt A ss =
AR R R SR W REMER TR INERA, FEEVES, JFERBURRB
AR(E 3Bii) I LA L/ L BIR R Atk . BiJS & IF PG /AR A5 2R
KU TE 1 PG IFRmIBAFEETER. BN HERAXN T3S
(X=0, Y=0, /& 3B M)A E R LLET BRBIM TR | FRE
H gD/ R BERE R BRI E . o5 5RAGCYRE & FREEEL T
Y (FIRE i 5 0 22 BRER B0 51 o T B B PR R AE TG BB T LR (A
3Bii) I FUK EGIC T ST R 1 PRI I/ i BPs R LR LA
SEFE I P AFTE IR )

B R BAERE x, y LB EEESES: K 3B KSEHIEE
LS TR 1 PG,

7/ 3B()H, fEEM LRGSR A —RKEA K. EE 3B3G)T,
S B RSN ERTEIZE T UL “x” BoR. Bk, TENURR R AR
3B3)FE 3B T I EHE, 3 ALAfEESMOERE T 38 IRt . FETA
BT BREIR “X” BEEHEA.

% 1. B 3B PR MERFIRRSEIER . KR B E R ER LAY
RIS TFAEESEFEY . wE 3BT R, F—HRE R PG
IR, NO4IEE 3B@)-(ii) N AEZEM b R HEREER R T
B, 7ESCERH, A BLTEEA _LIBAT 100 ANV EE I BT fe td 45 8 B K%
H 5.

MR AR5, BlankEs116

TR ER
WG = VISR E
1 LS|
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w5 3E23/26

nx hFEx
WERALEBIR RS
WA RS 1 TR S: 2%
x-f B y-PrE x-fL & y-PLE
88 22 88 22
212 22
242 22
26 51 26 51
57 52 57 52
88 52
119 40
118 48 118 48
119 56
149 52
212 53
273 53 273 53
26 82 26 82
119 83 119 83
150 83 150 83
180 83 180 83
191 83
212 84 212 84
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Ul

moH FE24/26

272 84 272 84
26 14 26 114
83 113
89 104
212 115 212 115
243 115
273 115 273 115
119 134 119 134
118 145 118 145
150 145 150 145
242 147 242 147
56 176 56 176
88 176 88 176
98 176
180 176
211 177 211 177
88 207 88 207
118 207 118 207
118 218
149 201
148 212
179 208 179 208
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241 208 241 208
271 207 271 207
25 238 25 238
87 238 87 238
180 238 180 239
236 238 236 238
247 238 247 238
272 227 272 227

272 237
27 268 27 268
118 268 118 268
178 268 178 268
272 269 272 269
- 77 | 86 287

R B EREE RS SR BIWH 12 FHERK xy AL E. 1%
YR F SR AE 20 B TR B s ROk B IR 1 ROPRERAIA R 2 1E T

VAZE!

W BRAFR A SCH BT R B9 T S T RE S I 7 R A R B % T
IR HANH ZE R B A tH o

AR AP IERIITIED, MBS A fl SRR MR #E . X5
EL51 VLA SRR DB &, e Ik FE 5178 He A il Ja EAT AR5

AR, B gR RS/ 2 R AT B & T ik OF HBERE 53R O
fRndgyE, DRI SERMBEAT 04, TSR

BRI, PR EE RO PRER I P F1 mT DA o BE ] e Y e A — R,
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THLFEKNE,

AR, BT T ERIG RS AV DI AT BRI AR T 5
F P, AR R 43 TSR v LLTE RS & 4 S O RS R 4R 6 X i L P 48R 5
ERYJE AT IA] B2 Rk, RN dipE & TR, R B EhEIE. W8
RN LT B A S 7 ORI R RS BRI oA P U i 3 A B

FEAA R, ISR D B X AT B B U7 ) R EBUR . &
F B AR LA 4P B R B RS e . BIAnTERL A “A” ALSEHEDIR, (BRTE
Hu s A7 ARREAE O ATEEE . MIBBEEEMEN S “B” HF B SIS
A G IF LR TR . S — A=, AN “P1” RALAIFE N
SCHERE . LA RSP A RBIE, BRI “PL” B A “P27
AR R R SR LRI .

AR, T 4B R U 1) 4 A SR AT ASR O AR O R ML T e
B, PR R AT L A AR e A AT R e T e, A
AR P Tl A N A A 3% s 22 0 BT (SRS )

A, B EHHEAT AT, FoTEMRDIEAR, ST LA BRAS IS
ik B ARG . LR FURRIGEN . Bt gk, K
JEARSEAN HIV. B A, BTeEKHEESthaT LAEIAES “DNA FR407
UCHCERIIESE o

R TLAAT B BRI SS I R HR A R B I SRS T R AR T AU
BAR N 5 7E B TR A T 5 W AT AR H rp = AR A R B K 22 Fh AL e e o
BT AN B B A R I B o ANVE [, O Bk R o s B AT
B T AR B SR A HIVE A
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A) B E T RER RS A R I F B 4R A0/ RaD EIE R
o o O 05 0©

$% 28 o3 $| mmaEeax
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B ISR SMIEFIREEFHITEYNE, BT
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) i@id * FEH R E L BB AF R RRER A& TS RS
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D) &3 & Lbik 4 ta/MRRDEEE R 5% H BIE R BIE, LIS EXE
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A probe suitable for coupling with & particulate support such as a microbsad, the probe
comprising: a) a coupling group which pearmits coupling of the probe to the surface of
the particudate support by a spacer; and ¢} a target-specific cligonucieoitide probe
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nucleotides between the target specific probe sequence and the support coupling
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EVET

1. A5 5 ER L HMIBEEGIRAT, PTRRAT 4

a) 1B, HAFFEAT S IR LHF AR TDIRIK,

b) lElfa4; Fe

c) B AR AMA T ERIRAT A7,
H P AR 1] Fadh 6.6

i) BAREFHIFATF I 5 AR EBRAZAGES 15 MEFER
& AL F BRI B4, AefFikad

i) HAREFRAEAF ) 5 X HAABBEAZ N 69 3-50 B2
B IE] F@ 4 .

2. A ER 1 GIFAT, B AR R Fad 4Bk 8] Fadh Fo FAZ FrER
9] & 4 8 4 .

3. AFIESR 1 K2 094RAT, b BTk 19 Ry BRI T 9 35
LB, M ERZ 25-150 M HE.

4. BAZER 1-3 PAE—R G4, L F AR fadh 2L Bk vAEL
FARE B AR5 5B H BAFMEBR .

5. BAER 1-4 FAE—RAIR4AT, L PR FAZTRINBY s
Bl R I .

6. MAER 5 094F4T, A PR EAFRE RIS poly T E
BN TIG £ 4.

7. BAIER 1-6 FAE—FHGIR4AT, H ¥ B ARHE FHEETFFIT A
FUk I8 % B AT 5 LA S .

8. H¥iR IF R BIRGIAF| TR 1-7 FAE—IRRAT.

9. AN E K 9 6934, HoF ATIE IFREER,

10. BRAJE R 8 K 9 494R4T, R PATALFHRL AMBIRET
M

11. —28 &R 1-10 FAE—3R &3R4, L 04 E ) BAT B 474
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FHEIRATT 7, BTiE ) AP B AR HIRA A 7 HALT R A 69 1
Bl 69 ¥R T AFIRAIB L,

12, BAIZR 11 69 —203R4T, £ F TR R B 89 4R AR R R
& K H-TF AR,

13. —48 2-1000 # 1) 69 B 4745 F 14741, H—FF 45

a) AFETEAT S H R L F BB 1BBK

b) & fa4h; F=

o) B AR M EARFRITATA T,
H o AR A Fad A T — A4

i) B ARF A MIRA A 7S FHRIBIEZ ) 69 13-50 MR TE
B Fad; F=

i) BARSFHIFA A S S B RERAZ N E D 15 M EHER
W EAZ BN fad, PTE EAZHBRE a4 N5 B 474 7] K& B ARe9M
HR &R, |

14, 45 B Ardd o WIRA F G2 g 8 Fadn, FRL R a4 &8
13-50 A~ LG AR A [@dh An 210 15 M BR6G AL BR

15, RAE, HO2FsTFb Rk LRI REA TR, PTER
41 6,4

a) AFIEAT B ALK X F R R @ 1BB e 1BE K

b) HAFadn; Fo

c) B AR FALH BRARAT A5,
H AR R M) LA A T X — M

) BARFFHMIRSF 5] 5 ZHRIBIR I Z E) 49 13-50 NERE LY
B8 a4y, Fe

i) B AR FHEARATA 5 B X RBBAZ B 69 £ ) 15 M ER
o FEAZ BRI TR

16. XA &, H O F AT BRI FHRH = RRTHHRB
e BLIA R, PriRiR4T 4
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a) AL IRAT B AR AR R BRI IBEK

b) & fa%hs; Fe

c) B AR4F M FAL T BRIRATA 7,
b ik ) fadh VA T — R H A

i) B A% HARAT A 5] 5 L RBIEZ 9] 69 13-50 NEKE T
B @, Ao

i) BARFARIRA A7 S LFHRBREAZ MG E ) 15 M ARFR
6 FAZFRRIA Fa4h

17. A EK 15 SARF)E K 16 09 XH &, M &as—a
AP R £ Z AP RE &9 B ARFFHARAT A5, FTRARAT A7 A T 54t
X A 6 R E HR X HFARABEL,

18. A FAMAF|Z R 1 693 4F B 4742 BRI 6945 4T 48 ZAF
Wik, PR ik IEAT FIK:

i) 1AL B IEITIAE B AT S R R

i) PR T 6 B 4R 54T E A FIRET S B AR L A 4574

B FA T AT R

iii) (L AT ™ 4&- 30 75)

iv) JARE S TFHELBE, MRS MIIRAT- B ARG5S
L3

V) (IEi $EAT 2 M ik, o

vi) AMIRAT- B AR69 L
HPHEFROEATRIDAZTRIVER, FRHEZRA.

19. RAIZR 18 45k, H P ARt bR L6 kB
B

20. MA|ER 18 X 19 69 F ik, HFREAEA 2 HRNEZFEF
894K 4T

21. RAER 18-20 #9595 %, HF RF B ARSFFHARAH 60 B AT
FHIRAT A7) R E B
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22. BAER 18-21 ¥4F ik, EPiE4tE R M RIES T
E7 A ik o
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H1/5900

I RARAT R Fe 4 F)
AR BRI B T Z 8 A8 BAE R 49 54T .

KAFF

P HER S ASMEENPHAZ LA A EHILNEEZRE, £
& SNP T A BA FRH ), 2 XI5 04844 £ #1212 3F %25 DNA
B3 FAOLIRE], SNP R T EARBEHF FHETRMUS, SNP ERIE
HRFBABELEA TSR, AARSERZAINLKREREMPV)EARNE
Z2347. %4, HPV R igRI—a R ey A BA, AR A ER T
DR E B AAL ARG REIL(de Villiers ¥, 2004). AR,
C4F A HPV RiFFoaAE. Bk, RAXEHAEFTEERA AN
L TR, ARATRAE IS |

AL B AT 4 51 DNA 3 RNA & 71 6940 m), 8 i 47T 694
MIRATTT VAR A B ATALBR, )4 AlE RAE & PRI G B ATARER. PTiE
W FE G R BE T B ARG IRAT A 4 L ik e 4F M. AR i, SNP
AN E B R GALA G R, sl B TR S AT A Tienl SNP
(BldeZe . MAFRHEH), BAEMNA A BLKRSRB
HEE M SNP fHik. R, ST T ReyFRI08#7RA.

ZR(RBLIR)(F) 2o f2 A P ALARAR A IR GG IRTGBR)E 2 E oA F
# 1% B % 3T & & 4] 4o Dunbar SA. (Applications of Luminex™(R)
xMAPtrade mark technology for rapid, high-throughput multiplexed
nucleic acid detection (Luminex™(R) xMAP(B] A7) 3 A AL Fl T ik 5@
& % TAZEAE ). Clin Chim Acta. 2005 Aug 15); [Epub ahead of print],
Clin _Chim Acta. 2006 Jan; 363(1-2):71-82. % # #5 &, A R
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubme
d&dopt=Abstract&list_uids=16102740&query_hl=1)#= Luminex™ * &
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1% & F= W 35(www.Luminex™corp.com). Luminex™ % 4% 2 & T #2149 %
F(EF))EAR, ARERCHIERAST T oM —ANFE ST 69 5 A7 540
oA 4 4E & A % A (Dunbar 5, 2005). ‘CH4 R 28 2|4 % A a2
Kb, QIFEBMNE. SAR-FAARN L., RN T Fn B
BASHRMIEF] L HPV 4l ¥ 64 & A £ Wallace J 3, (Facile,

comprehensive, high-throughput genotyping of human genital
papillomaviruses using spectrally addressable liquid bead microarrays.”

(2 8T F R e ERMET T AL B I KB R ERTFTE. T
2. HiEEe)E EA 4R T Mol Diagn. 2005 Feb; 7(1):72-80.) ¥ #%i& .

% X Luminex™3%! % %64 5 & 5 #H £ Csn b AR H, JTEAE
Luminex W35 b, (2458 & B5HiX R AR fo AT rAsit. #lde,
FATCLE LI, 12 BSIRMIET 64— A7k 5 ExT T BAFF TR
#) SNP, R xtFEAAFELLFA TGN ERENZAFTH
#%. Luminex i@ F A& A 49 TMAC R R LI X EL EHWE TR AT B
kéﬁ’}ﬁi’i‘l"k}?io s, TMAX A F A LA &R T 8L,

AEAHET BGHE R T E TR R L (B4 Luminex)d94x
htFor ik ER,

A AR

$ﬁ%ﬁﬁﬂfﬁ%%ﬁ%Eﬁﬁ&(@&ﬂﬁiﬁm%f&
Fir i 7 ik @L3E VAT 3R

i AR P A RT3 4k B AT % 4% B (polynucleic) 14 ;

i EAFFATE AARZ A AHFFHERGEFTIREME
A IEAT A

i AER AT A0 ik,

iv MmABRELSFHFEX—ARETF, BAZLEBLMNIR-B Fra0 &
- ;s

v &ﬁ%%-%ﬂ

vi  AmIE4T- B AReG A UL,
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RSP Bk ik L TR T RF I —ARES A

a EFRGIEHRFEBFIMAGRITRIE, BFRI
B '

b EXRXFTRG)ZE LI ATHE- AT R,

¢ AEHBR(D AT M A R 10 de A R

d  EFBG)T K TEDRRA, F)ieiBit £ TR T AR #
IS

e EFTHAGHERELS>TFERHELERFLEERE;

— &, ATRG)FHEFHRE, AR ETRIVTHEREST
&) UL 56 A%, o

—F &, BT a e e, FEPAFAL BAFZ MG EITRZ
J& Fo e B BR (i) 9 R AR A T RRIAE, fIF AR

K —F @, AT S AR XIS ez ABBK,

K B BAE T 5 AR X H RS e R ABRRAGIRAT, ATRRARAT
a4

a) 1BEAE(Hlde NH, &), HAFFRAT S AR LA B BIK(Y)
Jo L N1BEK);

b) I8 @4 (spacer); VAR

©) B AREFFEERERIRA A,
S P i 8] a4 €8

i) T BARHFRIEA ST HBBRAZRGED 15 AL BR
0 EAZ GG Ta s, Bl e IR ErR E A M e A 4 TIG EA LT
o 1) @, FeiEikdd

i) 45T B AR R HIRAT A 7 518X 1] 49 3-50 A2 13-50 A
BTGB TR, EH Ciglal @iy,

—Z &, FrikE e B AR FHIRAT A 51 80 37 R,

H—F &, FrAN S A B AT FRARA A 5189 5 R

ALK R BAI T P 3 A ARAT4E, A5 RE AR R AR
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18T 44 £ AV RE) 64 B ARS FHARAT R 5], FTIE R B4R 23R8
EZ AR B, 44t B R E) 6 AR 4o K ATIERAH B (barcode)
&R H.
A KR B —E 2-1000 F(Flde 2-50 F)RE 49 B 474 F IR
4, B—FEATES
a) fiFIRATS B4R X FHRBILA MBI,
b) EfEH; VAR
c) B AFR4F M AR F BRI A,
HF AR e Lo T —RAH:
i) 4%F B ARFFHEIRA A B IR ARI AT 4G 13-50
AR ¥ TG RRIE] Fadh, VAR
i) 4% FARGFF T4 A 5| B LR BEBEEAZ MO ED 15
MG BT Y, PR FEAZFRERY RS B 7R
B AFOYAT L R £ R |
A IR AL T B A X do R KR A AEAT Iy & BT SL e 1A Ra s
FIAK.
A B BRI A, B O ARE A Rt T AR A
IRCE .
AL BN E, RS RLAWEA RS TRXTEER
RO hesk BB BLEA B
KK BRI B A PR S RAT BB 6 R IR e Bk
KK BREF BN E, LS5 A% A G S TR ER
FFARG) dozk Fo £ A B ARoF P ARA 690 EA B .
AL AT EGRA A, a4 5 AR A GIRABER AR LFFH
1) hozk Fo 246 B A7o-F P AR 69 BLEA B
ALK B B OAIRAT O IRA &, FriRRAT @4
a) AFIERAT B AR AR T MBI IBERE,
b) Nl f&dh; AR
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c) B AR FE R FRIRAT T T,
H b TR E Fad VA T —RFH:

i) 15T B AR4F R R4S 7 B LI R@EB A e 13-50
ABE R L BB B d; VAR

i) 15T B AR BRI B AHRBHEEZINGE Y
15 A% HBR 64 FRA S BRR '
VA B AR ARl e TR TR,
KK R R OLAIRATEIRF &, PTRFRAT S

a) SLIFIRAT B AR LR R BB 1R

b) lEIf&#h; vAZK

c) B AR4FFM EALFRIZA AT,
S A R A T —RAH

i) 45T B AR FHEIRAF 5] 5 L FRBIREAZ A 6 13-50
BB TLE B A T8t VAR

i) 1=F B AR FBEATF I S i’%'ﬁw%ﬂfiﬂilﬁl “EY
15 A4z 3 BR 64 BAZ FBR 9] fah

VAR T 5 4R ARG 4o IR TIHRABBRAGHLAA B .

B B9
A 1a#= 1b 324t T 4541 5 M @438 31 69 BB XAk,
B 1c4 T A Aoyt —Fi400.
B 2 24T £ FATF2RGEM B G 6 M T H KL,

A PAH#E

EREPF, CETEMNEBAIFEBRFRNEZ(H KT
Luminex™#4 | Z_ik F )89 7 £ 5 XA 4B T 2t

A KRR AR kR X IR BR3P AR @E Bl R 3R
REEFZR, BRETARA IR, IEMRES| FIEAHGZR, KA T
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HRA A6 HLIARIE A T A RL A T PR 64 H kR R

BARE AT FELOIERL TR R MIRAR, BAHESLE

AR it ST P AR A e3R. BRE LB HIRATBEOA RRAT 5
BARZ 40 EAE R . —F @, R e R LT Re FARERAFIT
R, EIR ERAZRT 9A72E A 4845 TR A OCHE ZR A ) —FF
FEMEALEMREE., —F @, RERRKOUHR. F—F &, KL
IIBIK.

#)4=, Luminex xXMAP Z 43| AT A WAF Hid RE o9 LA M
HP e 6 5.6 um HRE THMIR(ZIL L4 Dunbar %), X zRE
S EARK A FARA .,

FEAK BR P A% R 6 A 6 BRATFITIR R B I L AR F 42 & T
14 (digital holographic element), #)4e Illumina Inc.# £ &7 A 47iT69 B
B, £HARIF 4 8T AR E R ATITBRAD.

45)4= Illumina VeraCode % #4357 &% 240 um. #H 42 28 um 49 &
AT HORMIR, PRI T QIR S F A &M, VAT A SRR
A % AMGA R, B — VeraCode ¥RARA i 4E4HF F AN B 49
Ak 0 ARAS B A5

AK A —AF &, FriR sk T oA B R SR A

—f Rk, PPRZRER T ZE ALK, ARAAR B AT L6 B 47
5 % A RATZ ) (Y 4E T AR A .

AP o4 EH4AMER T AFK B B EMEPV) B AnfiR4t, {25777
K4 B 52 5 W) L 5T AE F) TAR MMEAT R IR 64 B AL L.

A S T A W F KA Sambrook % (Molecular cloning a
laboratory manual, Cold Spring Harbour Press, third edition) ¥ 7 #43& . 4]
ok FARATE BARLIN 42 00 BB By mA KR, A BITE A
B a3 o4 1F 4m A 548 EP1012348 T A #3E, L LeRAERGIELA,
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w4+

FATBF 4 ()BERA(FI 4= NH, &), LA FRAT S3RA@(E
HEPRYBIL, (2) Efadh, LAREREE LM FHIRAF 5]
FEAEFE, VAR (3)B AR FM B FRRIRAT A S (L AR F T A
A B AT A IR A T)).

—F @, WAEAEAS SR L LFR LR EABIRG R
-

—F &, AEBTEAR BAFFFM HPV #4157 893841, )
4m €./ 44 SPF10 #4148 (5L EP1012348, HAEHIIELSFE), Hlde
stF HPV #3; RH AR IGEGEATIRAT RARAT RS, AR
A 13 PR, HATk 5 % 2 (polycarbon)E A ik 4.

—F @, ARKRER-TFEALAEDFEBRAIER BT ALY SNP,
Frif4s B Bl F R MAE LY ¥ 49 DNA R &, #)4=KEA 20 - 50 -4
. e 20 - 30 ANRAL. B4 20, 21, 22, 23, 24, 25. 26. 27. 28.
29. 30. 31. 32. 33. 34. 35. 36. 37. 38. 39. 40. 41. 42. 43.
44, 45. 46. 47. 48. 49 3K 50 MaRILH K.

B — &, ALPEEPERL T IRARAT T B AS a9 4L B a9 4R EL.
— &, ALK TH#HABIFATF OA4BFE 1. 2. 3. 4. 5. 6. 7.
8. 9. 10 X Z Fikegsdfie. —F &, AEATAMATHAHHEAKR
352 —FEFE 1. 2. 3. 4. 5. 6. 7. 8. 9. 10 AR LEFR(EH
3-10 NNARIN) 48 BT

KKt IEAT A L ARAT R 09 AR 42 B L 49 3E B AR 255
d B AR, IARIFALGBIRMIAL B AR R BT A& A& S F 69 SNP.

A T a4 8 Kt b T8 RaW B G

AEBA G —H &, FridIf4T 441 T B 4-4s R4 7)) B 8B
F Z A 44 3-50 K 13-50 AR LT BRIA Fadh, — % & &4 C20 — C50
¢y iE TE 4y, fHl4e C20 — C40 19 a4k, F Hlde C20 — C30 M4, =T

12
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DA R AEAT AT 49 18 184, Fldo C13. 14. 15. 16. 17. 18. 19. 20,
21. 22. 23. 24. 25. 26. 27. 28. 29. 30. 31. 32. 33. 34. 35.
36. 37. 38. 39. 40. 41. 42. 43. 44. 45. 46. 47. 48. 49 % C50
B TEd . TVARIEIT LA R F T 5B A M Hh, ERAARER AR
RBELSE R RY, AEREFRELER.

KK —F &, FREIfATR T @4 milsh, LasFZ
HE A Fadn, PPRAEMFEBRNGHEREY ISABFHERREY 204>
B, 4o 15— 150 N3 20 — 150 A H B, Blde 25— 100 MAZH
BR. 30—75 NAEEBE, @35 15-20. 20—-25. 25-30. 30—-35. 35—
40. 40 — 45 F= 45 — 50 MAZF L. AR H B fadh =T A R Hl e F Rdh
KRB, —F @, FAZGERN G4 2 T AREZ (poly T)IE Fad, K
G4 E A iE & A BB L TSPl (TTG)E A £ 7T, 3 poly
A (BHo2o) i Fa4, K poly G Ml f@#, K poly C [lfad. &-Eegi
Ho 2o B 4] 1@ 4h .46 TTTG. AAG. AAC. AAAG 3 AAAC WEE.
ST VAR A A AT ke ML ok KR ) 64 18] Tl VAARALARAT
-BARAREAER . |

Bk, —5 &, K% eRFIRAL A BRI et Ao FAZ B BR IR
R4 69 ¥RAT .

— @, PRk BN A T AR fadh B 4% HARAT A 51X
], AT, FTRBRE R T AR 13 ABE A KE 4T,
Bil4e C12 AL E B4,

—r &, AR GENE Y 2Tk, BET S B AT
0 ARSI B4R R £ R, —F @, Frid B8N gz dss, &
1R AR T ETARAR, 5 B ARA 5] X8 AT 7 $A84R

— &, EETRA T iTiit, HiEE RS FERAME
(flanking)#4 18] Fa4 R 55 B AR BR 3 B AR 5] a9 ARAR K 6 3, XA H
1c FIEBA.

13
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2 B E M E TR T AIF: Cowan % (Transfer of a
Mycobacterium tuberculosis genotyping method, Spoligotyping, from a
reverse line-blot hybridization, membrane-based assay to the Luminex
multianalyte profiling system. J Clin Microbiol (444 ¥ AT# A R Al 4
Bk - M EAAFBRARASAE, REAGRERRT - A TROGUZ
sk, %44 3] Luminex % 24749 F B A7 & 48). 2004 Jan;42(1): 474-7.)
#= Taylor % (Taylor JD, Briley D, Nguyen Q, Long K, Iannone MA, Li
MS, Ye F, Afshari A, Lai E, Wagner M, Chen J, Weiner MP. Flow
cytometric platform for high-throughput single nucleotide polymorphism
analysis. (l FHBTEMFRZ ARSI AN @RITIT )
Biotechniques. 2001 Mar;30(3):661-6, 668-9).

B 18] 184 & 4 (CH2)n 18] Fa 44 .

FAA B W |

A, —F @, AEPRET QAL TRBIKA L B 4745714
AT B 5 218 44 FRAT B BR 1A R 4k 6 3R AT (BP R A AR AR T ).

— @, A BHEH EY 1S MEFBRES 20 MEFR, —
F &, I8 @A 15~ 150 3K 20 — 150 MZH B, 4= 25— 100 A
MR, 3075 AAEEEL, €45 15-20. 20 -25. 25-30. 30-35.
3540, 40 — 45 Fo 45 — 50 NAZHBL.

EAZ GBI R T ARG R RW XL RS, —FH &, PTRFEM
T84 19 T4 2 BB E A (poly T) Al Fadl, &4 b B0 EEHH
BR 3 T 6408 Fadh, Hl4e(TTG)E A # UM a4, = poly A CRAE%)
i@ Fa4s, K poly G 18 f&4h, K poly C lElFadh, A& &) A F IR ia] fadh
€35 TTTG. AAG. AAC. AAAG 3 AAAC 9 E H. T AR A4R

A .

A, —F @, AKPARET @A ETRIBIEA L B AR IR
4+ 5 219} 64 AR BRI T@ 69484, P AT IR FRAR BRI MR RUIR
P B =559 (poly T)IE) I 4 .

14
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B, —F @, KREPRET 0445 FRGIKE D B AR FHIE
5 5] Z 18] 0 FRAZ B TR dh 69484, AP ATA R FRRAI R R
TTG ¥ 518 Fa4% 3% polyA 48] fa#4 .

—Z @, Pk fad (A RN Fadh + RAZFBE ad, AR
ARt FAZHF BRI Fa 0 Vs T B AR A MARAF S0 3R, F—F
&, PP &44s-T B AR A BIRATF 5] 69 5 R,

—7 W\, FFEEETBRAfamEiEiit, EERE B4FF5RE
FEFIARARR k. —F @, BAAFHARHEEIHE, BELAEKR
LHAGF R FARAE, 5B ARAFTI B AR 7] eGR40 K A& K.

— &, R EBRTREEHEEIE, 48R mE
e X RE BARAF 5B ARAFIHA4AR &R, XEH 1c T8
. .

X—F &, REATREOAZE Y 2FFA R4, EHbEIE
AR IEATIRA, R F 20 —F AT B3R A @ i 54T 6) SR
ik, F A E b B —FifAt b 2R A Fadh il 1R 4T 6 3V Rk & 4k

EREE 2

AEALT BRIEASHREHETHRAGE M AR —RZR 1[5
M3, AL A 8T AR ARSI TR GAEFT A T s . 18] @4 =T vA
QA I IBBAE —AL ) $ R EE(FlHw Cp — Cao) B FE TR EL(Fl
¥ E A 15— 150 A~3% 20 — 150 ANA% F 84214 #9 polyT 2k poly (TTG)Z
polyA), R&rieas, JFEERT5H B AR F R4 7] i3,

A KPR T T A 46 B KA 15— 150 X 20— 150 3K 25
150 MR F B EAZFTREL, R AR,

9] FadiE  f.4-E T HRE BB BL, Fl1a sk,

A KRB B G RABBLA R E A& E Fad 5T .

AE A B G B ARR o MARATF P ABIL. ik 5 ERIBER A
A KB 618 e dh T

15
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EA &

AE AT BGRR A, LA KL IR E e TAFR RN
5] 42k |

FEROHBRFE, LOSRLRGR RIS T AT HR
KA e SRAB TR LA P

AE AT BARFE, £ as5ER LR RIBEG AR
618 Ta 4T, #%f%ﬂﬁ%%i%%ﬁ%%%%m%%

AEREDBARFE, OS5 R LRk IBIG ALY
t3F A Aok F AR B ARSF PR 3L .

A K BR A p Bost B Fidadag A A TRk e R E AR B K P BT

IFAT-B AFAR AR 6 O B B oy R By R R,
A FrRe94 A Pl4e Luminex AR AT IRE ST A L0944

. 2R, WARAMIR, TAHA Dunbar FUARH FHEAF sk P E
%%$L%%,uiﬁﬁxﬁﬁ%ﬂ%5%e

AL R BT iR TR REIRAT(E A AT AT L8R4 5
B AFAZBRZ W (Y AEATAR A A AR EF . TEAF R E QEAT Y
R

i AT A AT B AT S AL R

i EAFFAS BRI AAAFFREIGEH T, RAHFE
AT A

i AT AT R A0 A R LR R TR R4 A0 A FT

iv AIRESTFHEZ—REF, LB RIRAT-B 476045

v fEskaATIRE; SRR
vi AMARAT-B ARAY S AF L,
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e E Y F R ERLF T 0 e p T 4.

e — B RETAERY, 2—F @, X&FERTA—ARLHAT,
Wﬁ,%ﬁ%aﬁkﬁ&A%ﬂw&ﬁ

A B AFAR B 0945 M R SR F I R PR 69X A
T, Fridif4tE 30 B AFRE X5 BA 8 AF R AR AER; AR AL
EMT, FTRARAT R B AT ¥ A6 % B B AL R A AR
AR,

JE et e A At S RATUS P #dm, €LFEH)4m 2 S0°C F 3X SSC.0.1%
Sarkosyl, VABAE AT G 3645] P £ 6 AR Lo ot

5 B (V) 4 e i A RATUIRFT B 09 AEAT A8 64 St T AT, VAR
Itttk S ANBEST. KRN —F &, AEIAE kA
5 o B R RE FARGRE # SSC (B4 2 £ 2 x SSC. 1.5x SSC,
RFHFER EA 1x SSCVEF A T #A47.

T AR ATATAT A8 04 7 sk R AT, AR A —F &, RAR
X em A B AT HATAE M, AL T 2R 69 R A4F (5] 4o /£ Dunbar (EX
& )443k 49 Luminex 3k 2 40) 0 B AR-R4T00AR EAE A . LE R, Eik
# X & FA: #)3e Luminex XMAP 243 AT A BAAETRR YR AR
FAARA A 5.6 um B THMIR, AL E R T 2L AR 6
fi—Fb, A B AR SR 6 RE) MR A R 5D . BF—
MR LR @TALA RE R LY. B AR T A B i A%
Wbk R 3R, PTVAST AL EATEES, vA AL 4e 100 Ak £ % A1 R F
A B B A B B PR, BIRE S TR F Z R
TR LAMBREDLEENAEY S TFAENSER. SHKAE Luminex®
100 AL F 233 B A T 69 O B BT, B AERZR IR RIA T
3 333619, 635-nm 10-mW #4450 USSR BRIk
ey AR LA, @ 532-nm. 13-mW 40425 B (YAG)#UL 2N
MR 5ok Aot RS R AR HR-FELFE A . Alex 532 3 Cy3).
HEMFIE S A EL Tkt SR, FERERE LA
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Fi. A HA T RN 1B, AR -FEOAT R R BB BN R
J AV & BR T 5347 J- 4R & A REL 8 F 69 )3 100 S RE B AR 69
R,

AEPH—F &, PrdsRT vl Z2REzk, —F &, 70l TFIRe
FMEAE F) MR R RAL R G B ATF0/RIRE W RS-,

—F @, ARPNFTEORETRIUNZE AR E BARHI TR
ZREHFEBAE. —FE, HBFRRRE, 2V EATRG)H
Bk, —F @, KRLPAFH ARV ERESTET BN
YR RSB,

BTAE, KA AW B A LI PTARAE & R T AR RAT S B ARAZ B 18]
FEAR R, T4 Aafeif4t X R RAEIRE, AEE
RE TR AR E TR

— @, AKPEF L QIEE L X FRGDZSE AL R R
A F I, e B BRI AT B AR IRATE R R $9ARAR, TR T AR 4
FZe R ey T het. AR FRERAF EFR i FHEMRESOH
ok ik g F R R AT,

—or &, AREAE T R OIEE AR EHRRS, FlIeBdE Y
D) R BB B . HORA BB F R AT AT AR L T RAARSA
AT R R, A, RAEFERIEET, BFHS0CRES,
)42 50 - 55°C, Hl4w 50C. 52C. 54CTH= 55C

—F @, AEPHFTHAEESTREIZEFTAMNZIATE 1X
SSC F bk J A& IRAT-B AR E A4 . WA T U E TR TH#HAT.

—F &, AE T RO AETREVDZE EETAEMNZATEZII R
S IRAT-B AR AW,

I—F @, PRIk HRE)ZA LIk 5 IRAMBE X —F
B, ixAE, BARSIRATX 9 69 B A B A8 I AR AT

L —F &, AKAP A4 XIS F R, T ATRIRAT B
(EAHFHRAEHATRERTIHIR)EH.

18

Fujirebio Diagnostics, Inc. v. Quanterix Corp.
EX-1044
338



200780009705. 8 W A F14/5971

L—F &, NEAP B A LIRS R, P REMEAES
2 FRIFAT AW RE 49 B AR, XA R LB FARA £ F R L (multiplex
reation). — % @, ALIAMEA TE B ARF R RAT B aRiER, #
Fb okt AT £ A 045 FoARAT B A A

L —F &, AEPFAOIE2FHER G FEIR NS TR,
b BHRARAT B ZR(E A A AR 2R IT e RR)EHE, BT A
® B FEE TP REIFA AT R E TR, Hlde, RS 2 H B (Y
4= DNA) B B B B A 2 4% AR £ A e 4 Fo b AR ey, M —> @,
KK REBIATAGREAARSF, RA—F &, FEHRRKER
N

R—F &, IFATS B AR 6 6 4 RAATHEBL4A(SSC)RF Bl # (H
4o 2x & 4x SSC 3K 3x SSC)A £ F #H47, & B3 R4 B 474 LA A
& A RAEB TR,

AK R AEVA T 8 Skt AR oA B, FT iR 5645 I R R R
BA .

ML F
Wallace (L LX) WA A & X7 HEP)TF:
R EAIE NIRRT FARF B ORA.

2. Btk ARAAR FALIE Y 20 AL E BMIR,
@it 1.5x TMAC (1x TMAC = 2mol/l TMAC / 0.15% Sarkosyl /
75mmol/l Tris, 6mmol/l EDTA)Zs R4 4 & ¥ ¥ ZABBR A foR A
SR F A 150 Mak/pl, H) & DRI S (Working
Microsphere Mixture) (3£ &: &—F & F & 33 pl ¢ TAEBERRA
).

4, BitskiRAAR BAEA 2 20 4F, RA ARG Y.
¥ 3301 TAESRIRA- W EHANH S RARILT .

6. Ao 17 ul dH,0 £2H— KR,
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7. Ky G AEMFAL DNA o dH,0 e AEAFRILT ZEARRA
17 Wl G2&: 7 pl PCR R A& T4R).

. ABBRBLETRITETA, ABFERRESRALIL,

9. HZEO9CTIRE 554, I WA MEI DNA ERABIRLF R
P,

10. £Z3ZRBRE(GS°C)TIRE AR 15 94,

11. EERFHME, @iFAKRSH Ix TMAC FRAAVAESER,
V. A6 1x TMAC Ae N B0 A4 30,

12. ERFHE, F_EEZRAEVFR-ZLEAE IXTMAC £RE
FRFHAEE 2ugml, AR EFENREMREM(ERE: H—
BLE & 75 Wl REMRAM), FHERETRIRATHER
#(Oven) R K& 7F .

13. B 3L AN BB M §5 A5 B4 IR A SRR T R A EAR T VAR
HEBL |

14. ##%5, @it AATILGE, FAKRSY Ix TMAC HREE TR
J& A3, e A TR AR R

15. 3L 75 pl BEwRsd, FRIABRE L TRITETK
VASR MR-,

16. EEAIRILF| TR 30 54T

17. EZZGBRETIRH R 30 4.

18. @iT A it E.

19. BITAAA TR, A 1x TMAC #AgE iR ki mK,

20. BIIANAATLIE, A 1x TMAC RRAZE A+ RIEBEILY .

21. FE& T/ Luminex™ 100 2 A74X L4 P8 % 7 LR 94 A F At AT

Y
=

°

[BILE 2. 4@ Wallace 5 (2005)#:i8 &) T A RAZ 69 SR B TR
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wom A FE16/59)

RIS R AE Ao sy F A T IR4AT S B AR BRAA 7Y X 9] 694 ik
e, B, EFRFEFMFEIForFARE PE BH AR
I, BIRATE S, HlloBEfy HpHF, SFTERAT
FEBOARAC BTt R BT B 4% Frok, KBS AR BRI TET A

TR TFX).
A BF R
0.1 M MES pH 4.5 (RBRE )
XA Fe B X%T YR E 4-§/250 ml
MES
(2 [N-BoAX] BB Sigma M-2933 0.1 M 488 ¢g
dH,0 - - £ 250ml
5 N NaOH Fisher $8256-500 | ------ ~5i#
TR BASum)BREH T 4CTHRA
0.02%=£i® (AL AFRI)
KA B RS SRR £-&/250 ml
wk 3B 20
(BRETH LF 2 ¥ A A48 | Sigma P-9416 0.02% 50 ul
8)
dH,0 e e 250 ml
iR B@Sum)R B HEERTHRA
20% Sarkosyl
il Jat 2 &k YR £-F/250 ml
Sarkosyl
(N = BB Sigma L-9150 20% 50g
dH,0 = e e (A%2]) 250 ml
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RBASIMR B HETRTRA

TE pH 8.0 (¥ & H))

X B RXEF YR £-¥/250 ml
Tris EDTA &9 % |
Sigma T-9285 1X 2.5 ml
pH 8.0 100X
dH,0 |- 247.5 ml

R BUASIMBREFEZRTRA

4.5x SSC / 0.15% Sarkosyl £& X 4% A & (B R EH))

X FRB RS SR B 4-&/50 ml
20x SSC

(M JA44h. 0.3M BL | Cambrex US51232 4.5x% 11.25 ml
IRATHEERAR, pH 7.0)

20% Sarkosyl 0.15% 0.375 ml
dH,0 e e 38.375 ml

TR BASm)R B LEERTRA

3x SSC / 0.1% Sarkosyl / 1mg/ml B&& & P &R EZ T R

=l e B RpT YOIRA 4-&/50 ml
20x SSC Cambrex US51232 3x 7.5 ml
20% Sarkosyl | ------ 0.1% 0.250 ml
50mg/ml &%&& | VWR | { ml

(pH7.2) BDHA440203H
dH,0 = e e 41.25 ml |
iR B45pm)R B SFE ACTRA

22

Fujirebio Diagnostics, Inc. v. Quanterix Corp.
EX-1044
342



200780009705. 8 i

oA FE18/59)

1x SSC/ 0.1% Sarkosyl/ 1mg/ml B&-& & JeiisE & &

X Jat SRR 4-2/50 ml
20x SSC Cambrex US51232 | 1x 2.5ml

20% Sarkosyl | ------ 0.1% 0.250 ml
50mg/ml B&& & VWR ! ol
(pH7.2) BDHA440203H

aLo . | == 46.25 ml

TR BA@Spm)RH £ 4CTHRA

B. %

1. P4 A #9 2k £ 7 2 1100-C123-01 £ L100-C172-01 (Luminex™

Corp., Austin, TX).

C. AL EH#5))
1. #4t & Eurogentec (Seraing, rb#|8 )R A4%

D. &4

& pik

A4 Z- 4L (Thermocycler) ABI GeneAmp PCR system 9700
#8425 (Thermo mixer) Eppendorf Thermomixer comfort
7K %25 (Water bath) GFL 1001

% F 127% 44 (Incubation Oven) | Memmert U25U

Luminex™ Luminex™ X100

FikEFE:

L R4HAEK

1. 1E#FEE54r6h-20C-F ke Pierce EDC BP #EE[1-TA-3-[=

Fhem AR —LEH REETR.
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2. FEITRBEERRGEAZFR( FE” R HE” EMHEHR
(“ “capture” oligo)) 0.2mM (0.2nmol/ul)F dH,O F.

3. R FRB B AL IR 20 A E B S HIK,

4. 3% 5.0 x 10° a9 4 &3k 4445 £ USA Scientific &%,

5. WMEEHS(>8000xg)1-2 o4F, 1EMEMIKITIE.

6. ME Lk, HBidgidfetd & A=Y 20 AV 69 R
&£ 50ul 4 0.1 MMES, pH4.5 ¥,

7. #1& 02mM MWK EMFE dH,0 Bk 1:10 HER
(0.02nmol/pl).

8. ¥ 2pl(0.04 nmol)&) 110 B¢ MK FrM T B E 2T AL
IR, Bt R AL T IRA,

9. #|&Féted 20 mg/ml EDC 49 dH,O Bk, AT ERS 1
%%F, ¥ 10mg EDC &£ 500ul dH,0 F. %4049 10mg EDCGY R)
bR OEAE A T-80C Y FREA.

10. sFFH—BE R, —AE—AIF 2.5 pl FeE4 &9 20 mg/ml
EDC A Z#3k P, FiBiLseRQERACEE: Fe) EDC H Rstat
FLiZ 2 F).

11. EZETFEEFET 30 547,

12. #|& % —A#78£469 20 mg/ml EDC 4§ dH,O k.

13. 3FFHE—F R, —AE—AIF 2.5 pl #8444 20 mg/ml
EDC e A F| sk, HiBidsa @Ry 0GiE: $449 EDC H
B R 3Z & F).

14, EEZETTERTIRET 30 54,

15. 4% 1.0 ml 49 0.02%v+:2-20 e 2| CABFL YK F .

16, iBiT4%F & (> 8000 x g) 1-2 H-4P4% CLABEL o S ER IR IE .

17. Mk biFk, HilidseiRa 384 O BB MR E A AL 1.0 ml
7 0.1% SDS F.

18. iBidfKE & (> 8000 x g) 1-2 45-4P4 EMBER G FAIRITIZ,
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19. B3k LiFk, FiBidseidmfel ALY 20 1L LIRBREG 1K
IREEAE 100 plof TE, pH8.0 F.
20. BITHF E (> 8000 x g) 1-2 474 TABIR A TR IRITIE
21. Pk Bk, FiBidaeiRdeal B ALy 20 AR SARIRY K
#HEEAE 100 ulof TE, pHB8.0 F.
22. @it dn fmAe it 40 BT S S AR BR A TR
a. JA dHLO ¥A 1:100 ##F & & 09I B,
b. @it A AR RS
c. ¥ 10 pul 4435 mmieit4 B F.
d. fEfntmeit B MG 4 S KE T IR E.
e. MIR/pl = (4 A KAEF IR E 4L) x 2.5 x 100 (FFAE 7 £0).
GE&F: &% 50,000 #k3k/pl. )
23. S IBIAIR A BAEA T 2-10°C B .

I. KR FREFTE

1. ABFLEIBIRT FAE TR AR,

2. x\:;@(n%ﬁﬂ%\fﬂ 238 24 20 # & &4k,

3. i@it/A 4.5x TMAC / 0.15% Sarkosyl % K 48 i+ RAGFIBELSL
ShAE &R EALR 150 ANBkak/ul, $1& TAEMRREWEE: B— R
% & 33 pl o9 TR RA4).

4. itk IHFeAR B ALIE Y 20 4T, RA TAEMIRIEREY.
¥ 3301 TAEMER RS Y I A BB B RARILT .

6. ¥ 17wl TE, pH8 /wEH— KK I,

7. BF I eh £ EI DNA F= TE, pH 8.0 e EH/NHHIL, £
BARAECH 17 pl GEFE: 50pl A 2049 PCR A R T IR 4 pl @ 2%
F ),

8. @idARIEF ETRITETR, AERBASRMLIL,

W
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9. £ 99-100°CTFRE 5 04t, 1 ey A W EIL DNA £
A M,

10. EHPEFAF F 60C TRR RIELIK 3 24T,

11, F B AR B 4 B A T A MRS BOER: TME
F 8 AR BWRLIRF BT 45 E] 8 AN3L ).

12. fEZ% ZURJE T FFvA 500rpm B F R AL 15 574

13. BB, AR L S Millipore JE4R. MG, &
Ze BB T4 200ul 3xSSC/0.1% Sarkosyl/Img/ml B & vk 42 i
Jm E R ETL, FRHERBARBETOHERRMA,

14, ERFEHE, ZEEEFRAWE-R-FLEGE 3x5SC/0.1%
Sarkosyl/Img/ml B& & & %% R T HBE £ 2pg/ml, A4 &-3T 6 6938
LM RAMOEE: FARELEE TS ul IREHRAY), FHFHEALE
FHRE T HEEERKET.

15. B A5 B BB A 35 A4S B AT 2% SR JE WY IR Y R A IR
$ o SRk B SRR,

16. #85, BAAMAANELETLE, A REEY 100ul
3xSSC/0.1% Sarkosyl/Img/ml B&& & = #2075 Gt RORAIRAR I R

17. HB3LhA 75 pul /EWRAY, FRBITAHBRE LTRITE
TR VAR ZE W R4,

18. FEZRIZURETREREM 15 54,

19, @it B wdjRAIE R,

20, BiIFAANAE TR, EA L IHREE 100l 1xSSC/0.1%
Sarkosyl/1mg/m] B& & & PeifLE 1T R R IRIEAR TR,

21 £ £ F ¥ R E 4 & M & 100pul 1xSSC/0.1%
Sarkosyl/lmg/ml B& & & S iZxE T & T .

22. F %% T 4 Luminex™ 100 S-#7/X L35 fB % & 46942 7 FAF
IR 50 ul #HATHAT.
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L. ki
1. 4%/ Luminex™ 100 IS A& 2.3 #1415 & 3% .
2. EMEHE, AT S
a. AFseiRAR: 50ul
b. A SLAEF(Sample timeout): 60 sec.
c. XY M#FiBmE (C): 35
d. REX%|FE 142 (Doublet Discriminator Gate):
i. FF&: 8000
ii. _EF&: 18500
e. it 44

IV. HKELE
1. ¥BHBEFRALEASH B Luminex™100 1S2.3 kM4 ATR A2
AT A R AE G B 4E CSV A F (125 FE FF 69 * csv).
2. WFRATH P ARAE T 4545 ) Excel AT, I B B AR IRAT
FovA BAT R ( A LRI 5t 4 R).
AK AR T Luminex™F ik 64 REI & B, QIEHATR LA T
MK F EHA,
ETXF, ¥AB 2 Fiitieed T/ RAR T K ZINEIE.

B 2. 15t 0 TAERAR 6 BN B TS

ZFH| P e R EECEEITEHELER):

A 0 EH SRR BRI TR B, SR EIBURMBR
KA, R EASH BRIEEBFEWMFI =F AR AZRE). ZEWI R
JE). AT, e odreh B AR, it E LRI, HHEREEIFE
EAT (Y% B ARARAT VA RATRIILUE BT /R 7).

B AR 54T A B4 B, AR T ATaExT B E o
Pk BT, HF At B A A 100% (A ILE SR 12),
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SRR ABFIFAT Y. B E ARV EIT S IR 1554
FAL(R AN T34 R 13).

AR S5FA4T I A 1E R A E L B THRAE T BERE ARG R
¥F 64 B ARSE T

33 2542 T EP1012348 #4148 49 % & SPF10 5| 45 69484t
AT AIRAT, LR LKA IFIMELS . EFARLALTAHE
HF TR AR T AT .

SPF10 5|40 /= A K EAL 65 bp A 22 NMEHE 4G 4E R
(interprimer region)#y by ¥4y, X ER4| T ARE A HPV RAEH
Z_ 18] 64 TR B AR B R RALIRAT 0 7T ALk,

BBAR RS RZERBETRARTHETHARA RHH

& A

ABETFHREMAFATEERFEBRGBAFFINERZE, EE5K
X EEREMWE-R-FELEGPE)RT I, T2 ARG
i, iXi8id4E A JEAR(MSBVNI12, Millipore)sk EI, H ¥ 4 2kFabr
HEBIFTEERFHBNSTHE. BAAHRLEARB], FAAEIRLR
W BB Eiak T E, RINBRRT AR REIERE T
EEAGR

M#H 7k

1% F) SPF1o A2 A & %, FF U AR T 42 492 & F i F 2T Luminex™
1Z5 09 %A,

i B T 3% % HPV 31 38 4t (probe 31SLPr3l, A L& la)é)
Luminex™zk, bAFRATT 4 F 135 A SPFy, 5| 4048438 &9 HPV 31
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B3, h T RSB M, 428 T HPVA4 2 HPV16 893734 . HPV
31 ¥ BAFA 35 HPV 44 84 B AR/A 32 1 M2 E L AR, @ HPV 31
¢ B 374 %) 5 HPV 16 & B 425 5] 4 ML E L RE (& 1b).

F 50°C FT#ATRR, ®mERT RIS, MG, BBAREFTER
AT —LaR FM, H2EF 4CTFAEERT RER, £ 4CTIH
RV AT R RAZIT, AARELYN —UREYETBERT)TER
1 54, 5 Wallace ¥ (2005)48k, AW AF A RRRZE, AN
HE I R(LSILEH) 2).

X

“RAEE lc P HT. WRT, ERIXAEBLESEREZN,
FERBTREE | 94 R T TR, (2LBRT 7 LR 24
HPV44 #9125 £32 £ 0Kk —5), XTUALELERABE ORA
T M B 5304 2 A TR AR A .

8
ERRIBZE, BBESEHEARE. 35, NELEERFE
AT 3L AR VA FEL Ak AFATT 8 F 44 1 0L F & T &R,

AR 2
B &9
MBI RS B2 S 5 B hRERGTETHAMA ZEFY
E@mEH.
A~

Jo R AR X FBZE RS Z AT R, MAFE Luminex™R| & ik
A IR R A0 R (AL A6 5) 1), 43 T & 5 2 &
DL, AEL RIS K.
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MHE F ik

AT AR AR, EH T B Luminex™3R 69 R4, —ATIRE
# HPV 31 #9484+ (% #&: 31SLPr31, £ J0L%& 2a), T % —#rzki ¥ HPV
51 (& #F: 51SLPr2, &AL A& 2a). X 245747 5 545 7 M3 € A SPF
744y 3% ¢ HPV 31 A5 F= HPV 51 F5]. A TME L 31SLPr31 49
TR XX B ME, 128 T HPV44 = HPV16 895 344 . HPV 31 &9
B 4455 HPV 44 #= 16 6909 B AFF R R E 1 A 4N E L ARF
(B 2b), HTHMERE SISLPr2 69T eI XX R B, AT HPV33
F= HPV16 #4335 4. HPV 51 & B 47/45] 5 HPV 44 = 16 449 B 47 /%
5| & B 4 /ML E ERE(A 20).

1E R ARG R T SOCTF&#ATARR.

M, EFRATH I REQEALT, 22K F—BREHT 4
CTFAEERT RE. 5 Wallace F (200548, EREAHE 468 2 IRARZ
VG, BANGELE A R ‘

W THAREZTRZE ST I A B M ERRRET
SERRE. AT HBEFMBES I E, AT 50CTFehudsE TG
SSC /0.1% Sarkosyl / 1mg/ml B&& & . 375 #44 JkE T &).

Bt HIEFERGESE Wk, FFRAAB I RO ERAIRL
W 2o S E T A 200l SR R AR 2 ZURAHM(S0uL), MUE A
RS ey R T i A R MR

WIS R RREF AR RR Y. RS EOE: @
it Sopl Ze ZRA YRS E OTUR EOH 42 3R A 49 200pl PRiAE TR
M, kAT, (AL Wallace ¥, 2005).

X

R AR 2d P, HAFEF R, BAAH I BRE T EAR
A aTE T AL, R ETHAFBREFIRE ., AxbhEBRE
FIEZ AL E LR, B E, AP BEHEEREE F IR

30

Fujirebio Diagnostics, Inc. v. Quanterix Corp.
EX-1044
350



200780009705. 8 o A E26/5911

MEAAR, B ARk ) AR R 0k

=3
R A R IR BERET RIS F A RZHESR
%"@, B FE®BE, LB EHFERES .

Fes 3
H &

M ALEMEERAEMWER-ELEGRT IMESB LN
WRHRZBRERTMEFTHAMARLEN LRI A,

&N~

4o b LTS EY, ERBRERRZEBE THEWMGTEOERET24&
AL ARG 69 RE AT AT & Frh, B, xﬂi 50°C. RT & 4CTF
0 A IRIR B AE R T AR

M-S F %k

1£ 7 SPF o #2A A%k, st E LB EFRAVERFELEZGETZ
WA R TR S A 7 B KRR At AT e FTAFR,

1% 8 T % HPV 31 #93484T (% #: 31SLPr3l, A JILAE 3a)#
Luminex™zk 5 A1 70 sb % v . SLIFAT T 45 3% 2 ) SPFo 51 4™
K¥git o4 HPV 31 7. 4 TIELE 31SLPr31 ¢4 7T ftd) L LR B M, 1%
1 T HPV44 #= HPV16 433 344, HPV 31 ¢9 B 47/F%| 5 HPV 44 #=
16 #964 B #7545 5| 55 | ML E A 4 ML E LR F (& 3b).

FE SOCTFHATER. ME, SAWSEREMNN,FNEBEEH
50°C. RT 3% 4°C e i e B P .

X
R A 3c P, FAMXTEBAE S 44T KFAE SOCH RT X
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B HFFARE, WA 4CRAVLE N A&, R, £ 50CTFhiks
HAESHAMREERT, ML RT X 4C T LSBT HFHEK,
E b, 4hikfE 50°CHy 2 R E T oy M BB A %,

gL
EHREEFRAVER-BZLOTQRT AT, £ AREARNE 485
F SR B TR FUA RE A,

I A MRS B AT AT RN RE G ERY,

@At R RS BATE) SRA LR S, FTVARSPA R R R MBI 5.
Hb, RAVFR T AL A2 F HRES BT A,

H#E 7%

1A MPF AEA A 4%, o Tt 5 AR A 20 Bt 330
B EAT T AR

1 T 354 HPV18 #F4TH(% AR 18MLPr7, A JLA& 4a)s HPVS51
AT(E AR SIMLPr2, AJAEA 4a)ty ®HA Luminex™3R, X IRATT
W R MM R MPF 5| 454838 69 HPV 18 A7 4= HPV 51 7. 1%
X HFPzRE HPV 18 #2 HPV 51 #) MPF ¥ 3% = ) iRa-FF AT 22 3,
HPV 18 ¢4 B 47475 HPV 51 #) B 4755 & 7 ML E ERE (K 4b A=
C). VAIRAG A B # B ATAE W,

— Aoy B R My A R YR AR 6 LT A RARIALF T ST R R
(A JL Wallace %, 2005)

GIAREMAERFTEMSARBFRMNFEM, FL2EBER T X
R RRSHE. £ SOCTFRHATLAR., BB, ARG R kit
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£, 32k 50°Cey R P AT ERIATIRE.

$ER. 2R Ad PHT, BARRASRIEWIEIRT FAMTREY
WITIEST, MARAAS IR, XSFEETHIFEHERRS.
s Z R BR, @iliE ] HORASBH SR HEEETIRA.

#4:
PR BHME AT TR ERFFE AR F G IEB YA,

bl 5
B A%

b EERANERRALCEOARIBETERTRATHFE
5 RAARFHEEYH.

& A~
— Rk, BEYCAIETR AN HF, QIEAIRSEH PE &N
Zex Fap. B, BER T REST PRIBE RME Rk FA,

AL F %

1 8 T 44 HPVS1 #F£4T(% #&: 51SLPr2, JLA& 5a)#y Luminex™
TR, SRAFATIT43 BM S R A SPFy, 51404847 3569 HPV 51 %1, A
TR G HIFAH T E I LR LM, 48T HPV33 F= HPVI16 #9
SPF10 ¥ 4. HPV 51 #) B 47/ 715 HPV 33 #= HPV 16 ) B 47/7 7
JE 4 A2 B R E(& 5b).

15 AL G A e R Fe e F R, AR EEL SOCT
WATRR, i THREZE, —MREHES0CTEPERE (LA
W, Wallace %, 2005), M3 —4E RT FH5PERF. & T 50CT
FEEM T PEIR.

ERH—AShY, AKX ERSRETE, AANETLE
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£

KA 50°C T sk A4 Wallace
%.

o
S0CTHATRR., BT RAEZE, 2HRELMHHAE SOCTEH PE
B H (AT Wallace %, 2005)., 2id 2 SOCFTPERFXIGE, —4HA

Y

=F

oA 3E29/59)

, 2005), B —41#& RT Tk
T £5%,

54 RT T#4T PEEF ALk, £ 50CH 2 RE THATPERE FXK
B b, 4Rk A 4 3R

A

4ok SC ¥ Ff 0, E R 6B FHATPERE A R H ¥R,
R, 155694 HFRREETE.

RAE IAE S — T b vT fe BB sk,
i

EThH#4EERAMER-FELEGHTR
FH. AT, BEZX B ERT RERBE THRAFARZELERER "
45 T P AT I R B st IR 8

B Est PE BB XA RGO AFARARE., X5 UK

EE5HEERAHER-ELFORTHOLEFLEEBEMNET
B FARENHE, ASIETHABRLRER R,
EH] 6

PE RHZEHRABRELRE YA,
B #9:

AHE9 3 E.

Bt A 1x SSC #93 /e thix AT T AR ik Luminex™ER A£3%
&

A BNV RAC e K FokibF EF, H R 3x SSC ¥ i#t4T. £

LR E T, SSC #5% /% & 338 E Luminex™IRAEIFE 4T, I FRFFAE &
232, B, AR T REREAREIK SSC IRE M FA.
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X

A, BRAVEELFFL R SSCRAE. A, T 3xSSC &
J& #e%, F3 Luminex™ERAIRATE EHE, MBI SEA &
L dE. R 1xSSC #ATHBA T B, B T AR EXLHHE. B
e, B TFERZ HIE, PRkl TR A kiR, Aot ey SSC K
B B AR

it
J] 1x SSC #9% JE %41 7 Luminex™IAFIR4T 69 K,

345 7

H 4 ‘
B2 d R AL B TR TNEGHSEAL 4CTEY 4

RARLIZF AT REF "

& A~

AHTREI N ENHREEN, HANEA Luminex™AZ 4%, 447
EF AR FTEHETF IR, HAMNKG—AFELERESR
T HEGAN TR ATHA, B, KRN T A 4CTHEH
E A

G 7k

4% ) SPF10 2% Z %k, sTAERBWRATRIEMEL 4CTH
B R AT 4 T AR

A TR E R, 428 T % HPVS1 R4H(% #&: 51SLPr2, &1L
A 7a)#) Luminex™3%k. dbiRALT 4 F M35 2 A SPF o 7| W48 38 49
HPV 51 53, HATWELE 5I1SLPr2 # TR XR LM, AT
HPV31 8% 34, HPV 51 #9 B 44 %)5 HPV 31 ¢4 B AFF 714 4 /A
1% E _ERE (& 7b).
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EREWRETEZE, J¥AEE FME ACY oA 0. 4.
24 = 96 N BF, MG, £ RT TREiX s R 440,

gX:

R EER Tc ¥ T, 2R PTT, ERIE RGO E RATHA
HRH a5 5 6B E R F . R, AEH THAMT TN
) ¢4tk B A SR B A B B8R, Bk, WwhH SR, TUE
REHRETRZE, MARS 4 ROABIFRIEET.

=2
ERERET BRI EHBAEIIETRBEFEZTHABRAREN
B, 12385 T TAER SR B,

FAT(A R )ikt - A4

Luminex™ % %64 3 42 )R 32 2 1% 4% Fr M A% H BRAR 4T B) A ek
thAE @ b, Pk ek B & Ak £ A 6 &40 AR AL B AR AF AT E 1
.

EHFRIE, FARRERAEFMITATRRZ . Bk, FAHE
A5 5) 04 45 3EF 30 Luminex™3k oy R &, b TALLI £ A=A 2k
ol BT e R B, ST TR B R A IRAT HIER T 6 B AR T
6] 64 2 K Bh A R, SLIFATE B T s AR R AR,

VAT B3R T B W4T AALBBRER B 417 2 F ik, AL
AN BARZ A R F.

MR T AT 89 3RATR e K

1. AR BFF KB ey a1 18] T4l
2. AL AP K GBS 04 B AL R BRI TRtk
3. AL R BAVLA AR FAZ BRI Fadh
P iR 4R AT B A Z AR R B 69 B X
1. 18BAE, Flhe NH2 &, HAFEA HaRAk & MIBEL
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2. HFad, £ RQ)ERET S HF WA 5] X0
J= 2 18] BB A/ 2 (DY A4F M ARAT £ B 3l T H KRR Ao

3. A EH) B AR FHIEA S S . s T4y, AR
T ARARRAFRE AL, B hedR A4 A IR AT KU

LB 8
H&:
A EAE R IS K Y Bk 18] 18 4 ) 5 vk

#¥LG Ik

1£ ) T A Cpp 8 Fadn iy HPVS1 3R4AH(E #R: 51SLPr2, £JILK
8a)3K 4 Cys 1Al F840 89 HPVS1 #RAT(E #&: SISLPr2Cy, S LK 8a)#d
Luminex™zk , X3R4T 45 F 3 52 SPF) 5| 404R 4 3649 HPV
51 B3, A TR EIFA TR IR M, £FA T HPV33
W3 3. HPV 51 ¢4 B 474 5] 5 HPV 33 ¢4 B 4451 & 4 M2 E EX
) (% 8b).

s®. R Ak 8¢ PHRT. 5 Cl2 #F4H481k, C18 A a8t
152855, 124 Ft F3%, bR AL 51SLPr2C ;s P T AR E], M
B a4 Cyg 19 184 69 HARIEAT (48] 4o 33SLPr21 Cys. & 8a.c Fw d)F 44
3.

¢ 8
1R RE R R MK EMIESTHFEARFTNT A, SOl
51SLPr2 fmit, JAEMIRATESH Caald fadh.

EHA) 9
B &
MIe TN F) K6 AL B BN Fadh 69 %R .
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A5 7k

1 T %4 0. 10 20. 30 3K 40 AFBR=E I 49 HPVS1 84 ( %
#: 51SLPr2. 51SLPr2T10. 51SLPr2T20. 51SLPr2T30. 51SLPr2T40,
H LA 9a)ty Luminex™3zk . A7 2k 375 4% 45 R F) a9 44T 24K, X bR
AET 45 e WU R SPEy 51 4048473849 HPV 51 A3, A TARS
X ARAT A TR R LR MM, 128 T HPV33 #9473 4. HPV 51 &9
B 474 2| 5 HPV 33 ¢ B 47/5 51 £ 4 A2 E £ AR 9¢).

M T 424 SPF10 AR A%hudsl, &48A T MPF R 24k T
B He Bl 158 T4 0. 20, 30 X 40 N AAREE 6 HPVS2 3R
(% #R: 52MLPr2. 52MLPr2T20. SMLPr2T30. 52MLPr2T40, £JL
% 9b)# Luminex™zk, A2k £ 813 F RE) 0934T AR . X B4RATT
45 Fe b Y% A MPF 5| 49484738 64 HPV 52 /531, 24 T ML H X 23R
AHRG T HR 0 R B E M, 128 T HPVI6 t937 384, HPV 52 ¢ B 47/F
5|55 HPV16 ¢4 B A=A 51 £ 2 ML E ERF (R 9d).

gxR

R AEE 9e Fo Of P T, RMMCERAIIBIEKA BHIEIRT
Y3155 0 RF . B RARAn 6d M R 18] Tadh o 18] T dhAa k. 4551
M D BRI T R KEMNEY, TARREESEEZEY
20 AN BROEZ (4= 51SLPr2). &6k st, HIRATSH 40 MR FH B
] [ 4 B ()4 51SLPr2 #= 52MLPr2), A INJAE. B ALk IEFE
YK,

sk

15 B ) 69 18] Fa 4 AT AE 5 iR A B EFvh, d BT FH
AR EErh., 3 SISLPRT, mE, RIGFHIFATESHR ) 20 AR
oRuE ¢4 6 fg 4y, XTGBT SRAEAFRFEAE. —MERIL, £ 40
AAZ BB 1) Ta 4k K R IR AL,
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LA 10
B #:
Ho B4k I A54F A poly(T)IE) B4 R 5 HE.4% B AL AR PR be 4 BT M.

@A

AP B 4n, 5% Taq DNA BABRIENH Anty A B BRIR 2|4
RAEHD 3 RE. M AEBREAN ARTEEBHRME] 3Rk, MTEL
3 KBF oligi-A BHHT A, BARXEHTFHRILKRE PCR FHE
BRI —E S, 122 H TR TN ZEARSENRE, Xy
FepFRBmEMLE R, X2 ETF PCR ¥ Le9iX & oligi-A 7715
FAT 6 poly(T) i Fadh Z 18] K A 4 RiX —F L ATEK,

3t PCR 1B % /7 #(PCR artifact) /£ F AL et , HFEfAEA
PCR KF L&, XA-FBORTF B E &M F 6B FM 08T, B
MAT b, ARZEAMIEE, B 742 RRKH PCR e 2 TN
AR F 6.

3t PCR B £ 7= #7477 vA 2 4% MARAT M E (line probe assay, LiPA)
Zu b3 RBrRAMER, AYRA%KLOS T ERE. £ LIPARME
B RIEIEAT O M B 5 do e, XARFBALR PR ARATAR T A R AR
MBS e (AR)ES. /£ Luminex™ % % ¥ 4 © 2 ILE 2| pbfik 55 49 AR
15 Fikdk, Bk, sHEGRA RGBT AR,

MHH 7k

1% T A T40 19 FH4h RAE46E(TTG)13 1A B4 49 HPVIS
IFAT(% #R: 18MLPr7T40 #= 18MLPr7(TTG)13, £ LA 10a)é9 Luminex™
PR, X EIRATTT 45 F M ST R MPF 54548 38449 HPVI8 /7. &
T (TTG) Z BAARAE 4 T4k 0 M Fadh , B % € 2F poly (A)RIL &
E B S N KZL—,
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# T IELE 18MLPr7T40 #= 18MLPr7(TTG),; #9 7T AL 49 X LR M
M, A5 T R B A S AR FE M AR A A S 695 3 (AR A nel) .

X

R A 10b F T,

13 A“TTG A% ¥ BR = B4R 69 18] [ WA R0 AE 9% L& W IR A RIS
5, PR KJERAE 5/ T40 8 1§ 6491 L F ST ULELZ) .

o

A% 0 ST AR AR 0 2L T T 4418 @44 (1) 4o (TTG) 5345 5 o 45 14 &=
AR HEE, WNIHRT EE A 6 PCRMEBEZ4H3|RAMBIaMEE
5.

FHH] 11
B 43:

i ¥ T PRS0 A T B TIRAT ) SR R AT I H 5
BA-B AT EMENE A BARR 4.

&

E4oif 4T/ B A7 W eh4h Bt A ek Brn R K, B A RM
AT EXEVAPER . BIRA A FESRMENE A FIIEEZEA
tEA, XA IRAT A R AEM B A RRE. Bk, KMNAARLT ERE
A5 B Beh, VRIS Fedh 5 IE4AT-B R A EMENE A BAR
R &5 E R

HH 5 ik

i¢ | MPF A28 % %, 2o FaHEifRstey S 3R ey &
Bt T AR, Pl a4 F Luminex™3sk 5 4 7 H4R4AT A7)
Z 4,
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AT AR RY R, 128 T 2K T R E 6 1 6
HPV18 #= HPV45 #4354T(% #&: 18MLPr7T40NS. 18MLPr7T40N3.
45MLPr8T40N5 #= 45MLPr8T40N3, A JLE 11a)49 Luminex™3zk, iX
B3R AT 5 4 R 2 ) MPF 51404438 49 HPV18 #= HPV45
B3|, 7 MIEET 4495 18MLPr7T40, 49 X R AL M, 428 T HPV39
Y ¥, HPV 18 49 B 47455 HPV39 ¢ B AR A 2 Mz E EXR
Fl(& 11b). 35 T WIRTHL4Y 5 45MLPr8T40, ¥9 X LB B M, %A T
HPV13. 39 #= 40 443 ¥ 4. HPV45 &9 B 474515 HPV13. 39 F= 40
B AFFINHNES. 2F I AMEEERF(K 11 0).

R

R AEK 1A F BT, wRAF, TR S Rmm AR SR
R Ta 4 i1 38 T St 5 IRAT- B AR o S M AN E A BARRMEL,
H B ok 4 A 45(dG) Ao fR4L IR B (Tms). X 2k dE 45 7143 5 6 HER =T vASR
Fh B AR MR ARAT A, XL RRT, DAL RN GLE
ST VA FLARIRAT 6945 Fotd, Az MR R & . AR ZE LR, A “TTG”
MO B SR R B R AR LS. Bk, SRR A TR
o ed A WA B, ST AR it I Rad b5 44 bk B AR I A Bad 7 51 218 69 4K
B e AR, AR GIFAT BATA SR QAR M, ATEARES 49 A%
T S EAR AT S, T TFIRAHT EE T A .

-
TR o) A Ta M EARAT 6 SR AR BT THRAT-R
AR EMEE A BAFR ST AT A R E TR,
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g3t 12

# AT AFHRAF H WA T Luminex #9755 4 HPV #4t:

% 14
£ A% AT A7)
16MLP4T40N3 GAGCACAGGGCCAC (T) 4o
18MLPr7T40N3 TTACATAAGGCACAGG (T) 40
26MLP7T40N3 GTTACAACGTGCACAG(T) 40
31MLPr6T40N3 GGATGCAACGTGCTC (T) 40
33MLPr4T40NS (T) 4oCATATTGGCTACAACGT
35MLPr6T40N3 GTGCACAAGGCCATA (T) 40
39MLPr4T40NS (T) 4,,GCCTTATTGGCTACATAA
45MLPré T40NS (T) 4099t GTTACATAAGGCCCAG
45MLPr8T40N3 CCAGGGCCATAACAAG (T) 40
51MLPr2T40N5 (T) 4oTTATTGGCTCCACCGT
52MLPr2T40NS (T) 4cCCGTACTGGTTACAACGA
53MLPr6 TAONS (T) +cATATTGGCTGCAACGT
56MLPr4T40NS (T) 4oGGCCCAAGGCCATAATAA
58MLPr1T40NS {T) 4oCTTATTGGCTACAGCGT
58MLPr5T40N3 ACAGCGTGCACAAGGS (T) 40
SOMLPr3T40NS (T) 4cCAAGCCTCAGCSGTTTARA
66MLPr6T40N3 TGCACAGGGCCATA (T) 40
66MLPr7740N3 TGCAACGTGCACAG (T) 40
68MLPr8T40NS (T) «oCTGCACAAGGCACAG
68MLPr10T40N3 GCACAAGGCACAGG(T) 40
7OMLPrdaT40NS (T) 4oCCTATTGGTTGCATAAGG
82MLPr3T40N3 ATTGGTTGCATCGCG (T) 40

AER—F &, FiA vA BIRATF 9447 1. 2. 3. 4. 5. 6. 7.
8. 9. 10. 11. 12. 13. 14. 15. 16. 17. 18. 19. 20. 21 FrR43f
22 ATV F Bl — &4 Te A TRy % R, VAR RARM ST 4
JEt44E4T HPV B 47 DNA. X 2e3Rad 28 5)3E A 8 A _EARAE 69 RA 6 R
RHFERSR, TSNS S HA RS, Bk, ALATRES
FRAT VA E454T 64 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12. 13. 14,
15. 16+ 17. 18. 19. 20. 21 FrRAF eI EATIRAT4A.

B

& A H W,

52 JA) 4 [ e 3R AC HE F § B4R SUAR R 3% 89 R AR
(sub-optimal A& BLiRA, stIl, AH F AL ALK R8E, B A
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AR EFA A, Bk, EFATRS T I B EARFILET
LI, Fei BT AXEXERGZHT RBE, KMNLIR, X6
R F AR BEES,
R Bli) @4 B B #3852 T AT A9 AL, (20 RULE B — 2 XX
B, FBATE DX 2 X LB AL F KA ETAT(B ATE S RO RSEHE
A AR, A BRSNS B ik R LR 5 B A7 384456 K
Hoyg A RARXEE, B, &RMNERN, g ARTERRY T A
GO —ERHES, HEREEBTIIR AN, FRERMNEMRZITT
EH—%GB mIE S)SREmAORs. Rim, FEIR4LEEGEKME
55, EHFRITE RS R —FENRTE.
FATCZIIRE], £ PCR T A B =AM T 5ATHRAT LSRR
7= #y(artificial product). s =M A S RBESHFE A RE(EXEE
F Taq RA-B6) CAniEtt), Bbxt AT T Hfadhe)Fi /3%, A-T
ZZTAFHRAEE MR, FIRMBFAKEIER, |
AT H—F THERINE, BMNEHTEFHELAS TIG ZHik
(B4 (TTG)13) 8 A a4 69 3RAT . EAMEIT, 457 B b Z BRI R L HE
FebE, FFELH3518 % PCR M 5F4 B AR RMEE A h ERe46.
KATIILB], AT TTG #4519 184h H) 35 T AR £ PCR & B AR HF 4
si4, A F TTG ¢ T T AR 35 HIRATME R 69456, AR ST
HAFFlk.
% 3E:
o A M ARGRACHE I BB A SUK R S 0 R AR AR B I A
o FATHGTYIINREHE LT EH4RE, FEKRT L
AR, XFHEGHO AR REE.

o EHIHIFATHEARMEAMNE ART AL E G406 T 55K
A, AmEIRT X R M.

o AU/ PCR ¥ FA L KB4 H A FIBENBE %, &
# T 5 A AT 6.
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e HIEMHETAS A, BixtFETF THEFGMEFF IR,
o MWIBTUBAIEH B EHERAMERGEHF A HESHEAT
TTG t4la Fadkmy, FRGEHFFNH

B Lk

Cowan LS, Diem L, Brake MC, Crawford JT. Related Articles #8%
# . Transfer of a Mycobacterium tuberculosis genotyping method, ,
from a reverse line-blot hybridization, membrane-based assay to the
Luminex multianalyte profiling system (%44 XATH AR R & F 3%

- [T ELFBRAERA SR, MEAGLKE LR - ATFREYRE X, 4
# 2| Luminex % 45 #i 4 A & 447 & %). J Clin Microbiol. 2004
Jan;42(1):474-7. |

Dunbar SA. Applications of Luminex™(R) xMAPtrade mark
technology for rapid, high-throughput multiplexed nucleic acid detection
(5 A Luminex™(R) xMAP(R #7)# R#EATHeik &8 & & FAZBAM).
Clin Chim Acta. 2005 Aug 12; [Epub ahead of print]

Taylor JD, Briley D, Nguyen Q, Long K, Iannone MA, Li MS, Ye F,
Afshari A, Lai E, Wagner M, Chen J, Weiner MP. Flow cytometric
platform for high-throughput single nucleotide polymorphism analysis.
Biotechniques (Al T &8 & #AZ H 8 % SM oV e AN @it 407 6).
2001 Mar;30(3):661-6, 668-9.

de Villiers EM, Fauquet C, Broker TR, Bernard HU, zur Hausen H.
Classification of papillomaviruses ($L 3k /& /% &4~ &). Virology. 2004 Jun
20;324(1):17-27. 4Fik.

Wallace J, Woda BA, Pihan G. Facile, comprehensive,
high-throughput genotyping of human genital papillomaviruses using
spectrally addressable liquid bead microarrays (4% 8 F 67T F- Ak 49 & &
BRARE T ST AL TAIU KB R FBHATHAR., J 2. HEENAR R SA).
J Mol Diagn. 2005 Feb;7(1):72-80
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ULTRA-SENSITIVE DETECTION OF MOLECULES OR PARTICLES USING
BEADS OR OTHER CAPTURE OBJECTS

Field of the Invention

Described are systems and methods for detecting analyte molecules or particles in
a fluid sample and in some cases, determining a measure of the concentration of the

molecules or particles in the fluid sample.

Related Applications

This application is a continuation-in-part of U.S. Patent Application Serial No.
12/731,130, filed March 24, 2010, entitled “Ultra-Sensitive Detection of Molecules or
Particles Using Beads or Other Capture Objects,” by Duffy et al.., which claims the
benefit of U.S. Provisional Patent Application Serial No. 61/309,141, filed March 1,
2010, entitled “Ultra-Sensitive Detection of Molecules or Particles Using Beads or Other
Capture Objects,” by Duffy et al. Each of the above-indicated applications is

incorporated herein by reference.

Background of the Invention

Methods and systems that are able to quickly and accurately detect and, in certain
cases, quantify a target analyte molecule in a sample are the cornerstones of modern
analytical measurements. Such systems and/or methods are employed in many areas
such as academic and industrial research, environmental assessment, food safety,
medical diagnosis, and detection of chemical, biological, and/or radiological warfare
agents. Advantageous features of such techniques may include specificity, speed, and
sensitivity.

Most current techniques for quantifying low levels of analyte molecules in a
sample use amplification procedures to increase the number of reporter molecules in
order to be able to provide a measurable signal. For example, these known processes
include enzyme-linked immunosorbent assays (ELISA) for amplifying the signal in
antibody-based assays, as well as the polymerase chain reaction (PCR) for amplifying
target DNA strands in DNA-based assays. A more sensitive but indirect protein target
amplification technique, called immunoPCR (see Sano, T.; Smith, C. L.; Cantor, C.
R. Science 1992, 258, 120-122), makes use of oligonucleotide markers, which can

subsequently be amplified using PCR and detected using a DNA hybridization assay
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(see Nam, J. M.; Thaxton, C. S.; Mirkin, C. A. Science 2003; 301, 1884-1886;
Niemeyer, C. M.; Adler, M.; Pignataro, B.; Lenhert, S.; Gao, S.; Chi, L. F.; Fuchs, H.;
Blohm, D. Nucleic Acids Research 1999, 27,4553-4561; and Zhou, H.; Fisher, R. J.;
Papas, T. S. Nucleic Acids Research 1993, 21, 6038-6039). While the immuno-PCR
method permits ultra low-level protein detection, it is a complex assay procedure, and
can be prone to false-positive signal generation (see Niemeyer, C. M.; Adler, M.;
Wacker, R. Trends in Biotechnology 2005, 23,208-216).

One feature of typical known methods and/or systems for detecting or
quantifying low concentrations of a particular analyte in solution is that they are
based on ensemble responses in which many analyte molecules give rise to a
measured signal. Most detection schemes require that a large number of molecules
are present in the ensemble for the aggregate signal to be above the detection
threshold. This requirement limits the sensitivity of most detection techniques and
the dynamic range (i.e., the range of concentrations that can be detected). Many of
the known methods and techniques are further plagued with problems of non-
specific binding, which is the binding of analyte molecules or particles to be
detected or reporter species non-specifically to sites other than those expected. This
leads to an increase in the background signal, and therefore limits the lowest
concentration that may be accurately or reproducibly detected.

Accordingly, improved methods for detecting and, optionally, quantifying
analyte molecules or particles in a fluid sample are needed, especially in samples

where such molecules or particles are present at very low concentration.

Summary of the Invention

Described herein are systems and methods for detecting analyte molecules or
particles in a fluid sample and in some cases, determining a measure of the concentration
of the molecules or particles in the fluid sample. The subject matter of the present
invention involves, in some cases, interrelated products, alternative solutions to a
particular problem, and/or a plurality of different uses of one or more systems and/or
articles.

In some embodiments, a method for determining a measure of the concentration
of analyte molecules or particles in a fluid sample comprises exposing a plurality of
capture objects that each include a binding surface having affinity for at least one type of

analyte molecule or particle, to a solution containing or suspected of containing the at
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least one type of analyte molecules or particles, immobilizing analyte molecules or
particles with respect to the plurality of capture objects such that at least some of the
capture objects associate with a single analyte molecule or particle and a statistically
significant fraction of the capture objects do not associate with any analyte molecule or
particle, spatially segregating at least a portion of the capture objects subjected to the
immobilizing step into a plurality of separate locations, addressing at least a portion of
the plurality of locations subjected to the spatially segregating step and determining the
number of said locations containing an analyte molecule or particle, and determining a
measure of the concentration of analyte molecules or particles in the fluid sample based
at least in part on the number of locations determined to contain an analyte molecule or
particle.

In some embodiments, a method for determining a measure of the concentration
of analyte molecules or particles in a fluid sample comprises exposing a plurality of
capture objects that each include a binding surface having affinity for at least one type of
analyte molecule or particle, to a solution containing or suspected of containing the at
least one type of analyte molecules or particles to form capture objects comprising at
least one immobilized analyte molecule or particle, mixing the capture objects prepared
in the exposing step to a plurality of binding ligands such that at least some of the
capture objects associate with a single binding ligand and a statistically significant
fraction of the capture objects do not associate with any binding ligand, spatially
segregating at least a portion of the capture objects subjected to the mixing step into a
plurality of locations, addressing at least a portion of the plurality of locations subjected
to the spatially segregating step and determining the number of locations containing a
binding ligand, and determining a measure of the concentration of analyte molecules or
particles in the fluid sample based at least in part on the number of locations determined
to contain a binding ligand.

In some embodiments, a method for determining a measure of the concentration
of analyte molecules or particles in a fluid sample comprises providing a substrate
comprising a plurality of locations, at least a portion of which locations contain a bead,
wherein with respect to the total number of beads present on the substrate, the ratio of
beads comprising at least one analyte molecule or particle to beads comprising no
analyte molecules or particles is between about 8:1 and about 1:10,000,000, addressing
at least a portion of the plurality of locations, wherein during the addressing step at least

two of the plurality of locations is addressed at least partially concurrently, detecting at
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each addressed location the presence or absence of a bead and whether, if present, the
bead comprises any analyte molecules or particles, and determining a measure of the
concentration of analyte molecules or particles in the fluid sample at least in part by
determining the number of locations addressed containing a bead comprising at least one
analyte molecule or particle.

In some embodiments, a method for determining a measure of the concentration
of analyte molecules or particles in a fluid sample comprises providing a substrate
comprising a plurality of locations, at least a portion of which contain a bead, wherein
with respect to the total number of beads present on the substrate, the ratio of beads
comprising at least one analyte molecule or particle associated with a binding ligand to
beads comprising no analyte molecules or particles associated with a binding ligand is
between about 8:1 and about 1:10,000,000, addressing at least a portion of the plurality
of locations, wherein during the addressing step at least two of the plurality of locations
is addressed at least partially concurrently, detecting at each addressed location the
presence or absence of a bead and whether, if present, the bead comprises any analyte
molecules or particles associated with a binding ligand, and determining a measure of the
concentration of analyte molecules or particles in the fluid sample at least in part by
determining the number of locations addressed containing a bead comprising at least one
analyte molecule or particle associated with a binding ligand.

In some embodiments, an article or kit comprises a plurality of beads having an
average diameter between about 0.1 micrometer and about 100 micrometers, and a
substrate comprising a plurality of reaction vessels, wherein the average depth of the
reaction vessels is between about 1.0 times and about 1.5 times the average diameter of
the beads and the average diameter of the reactions vessels is between about 1.0 times
and about 1.9 times the average diameter of the beads.

In some embodiments, a method for determining a measure of the concentration
of analyte molecules or particles in a fluid sample comprises exposing a plurality of
capture objects that each include a binding surface having affinity for at least one type of
analyte molecule or particle, to a solution containing or suspected of containing the at
least one type of analyte molecules or particles, wherein at least some of the capture
objects become associated with at least one analyte molecule or particle, mixing the
plurality of capture objects prepared in the exposing step to a plurality of binding ligands
comprising an enzymatic component such that a statistically significant fraction of the

capture objects associated with at least one analyte molecule or particle associate with a
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single binding ligand, spatially segregating at least a portion of the capture objects
subjected to the mixing step into a plurality of separate locations, determining a measure
of the concentration of analyte molecules or particles in the fluid sample based at least in
part by addressing at least a portion of the plurality of locations subjected to the spatially
segregating step to determine the presence of the enzymatic component or a product of a
reaction involving the enzymatic component.

In some embodiments, a method for determining a measure of the concentration
of analyte molecules or particles in a fluid sample comprises immobilizing a plurality of
analyte molecules or particles with respect to a plurality of beads, spatially segregating at
least a portion of the plurality of beads into a plurality of separate locations, and
addressing at least some of the plurality of locations and determining the number of
locations containing a bead, and further determining the number of said locations
containing a bead and an analyte molecule or particle, and determining a measure of the
concentration of analyte molecules or particles in the fluid sample based at least in part
on the ratio of the number of locations containing a bead and an analyte molecule and
particle, to the number of locations containing a bead.

In some embodiments, a method for determining a measure of the concentration
of analyte molecules or particles in a fluid sample comprises immobilizing a plurality of
analyte molecules or particles with respect to a plurality of beads, spatially segregating at
least a portion of the plurality of beads into a plurality of separate locations, addressing
at least some of the plurality of locations and determining the number of locations
containing a bead, further determining the number of said locations containing a bead
and an analyte molecule or particle, and determining a measure of the concentration of
analyte molecules or particles in the fluid sample based at least in part on the ratio of the
number of locations containing a bead and an analyte molecule and particle, to the
number of locations containing a bead but not containing any analyte molecules or
particles.

In some embodiments, a method for determining a measure of the concentration
of analyte molecules or particles in a fluid sample comprises providing a plurality of
capture objects that each are associated with either a single analyte molecule or particle
or are free of any analyte molecules or particles, individually addressing at least a portion
of the capture objects and determining the number of said capture objects associated with
an analyte molecule or particle, and determining a measure of the concentration of

analyte molecules or particles in the fluid sample based at least in part on the number of
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capture objects subjected to the addressing step determined to be associated with an

analyte molecule or particle.

Brief Description of the Drawings

Other aspects, embodiments, and features of the invention will become apparent
from the following detailed description when considered in conjunction with the
accompanying drawings. The accompanying figures are schematic and are not intended
to be drawn to scale. For purposes of clarity, not every component is labeled in every
figure, nor is every component of each embodiment of the invention shown where
illustration is not necessary to allow those of ordinary skill in the art to understand the
invention. All patent applications and patents mentioned in the text are incorporated by
reference in their entirety. In case of conflict between the description contained in the
present specification and a document incorporated by reference, the present specification,
including definitions, will control.

FIG. 1 is a schematic flow diagram depicting one embodiment of steps (A-D) for
performing an exemplary method of the present invention;

FIG. 2 is a schematic flow diagram depicting one embodiment of steps (A-D) for
performing an exemplary method of the present invention;

FIG. 3 is a schematic diagram depicting one embodiment of a portion of a
method of the present invention;

FIG. 4A is a schematic flow diagram depicting one embodiment of steps (A-C)
for performing an exemplary method of the present invention;

FIG. 4B is a schematic flow diagram depicting one embodiment of steps (A-D)
for performing an exemplary method of the present invention;

FIG. 4C is a schematic diagram depicting one embodiment for performing an
exemplary method of the present invention;

FIG. 5 is a schematic flow diagram depicting one embodiment of steps (A-C) for
performing an exemplary method of the present invention;

FIG. 6 is a schematic flow diagram depicting an embodiment of a method (steps
A-D) for the formation of a plurality of reaction vessels through mating of a substrate
and a sealing component and depicting examples of the size (E, F) of a sealing
component relative to a substrate;

FIG. 7 depicts an experimental set-up for detection using light, according to one

embodiment of the present invention;
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FIG. 8 shows a fiber optic array that has been sealed with a sealing component,
according to one embodiment;

FIG. 9A shows a schematic diagram depicting a method of indirectly detecting an
analyte molecule associated with a capture object, according to some embodiments;

FIG. 9B shows a schematic diagram depicting a method of indirectly detecting an
analyte molecule immobilized with respect to a capture object using a binding ligand,
according to some embodiments;

FIGS. 10A and 10B show schematic diagrams depicting some embodiments of
steps for crosslinking a binding ligand and an analyte molecule, according to some
methods of the present invention;

FIGS. 11A and 11B show non-limiting examples of a system employing an
optical detection system of the present invention according to some embodiments;

FIG. 12 is a schematic block diagram showing a system employing a fiber optic
assembly with an optical detection system according to an embodiment of the invention;

FIG. 13 shows a graph of a schematic calibration curve that may be used to
determine the concentration of analyte molecules or particles in a fluid sample, according
to some embodiments of the present invention;

FIG. 14 show plots of the fraction of capture objects determined to be associated
with an analyte molecule comprising A) PSA, B) TNF-alpha, or C) DNA, versus the
concentration of analyte molecules in a fluid sample, according to an exemplary
embodiment;

FIG. 15 shows a plot of the log of the fraction of capture objects determined to be
associated with an analyte molecule versus the log of the concentration of analyte
molecules in a fluid sample, according to an exemplary embodiment;

FIG. 16 shows a graph of the number of reaction vessels comprising a bead
versus the total number of beads provided to the reaction vessels, according to a non-
limiting embodiment;

FIGS. 17A-17C show non-limiting images of beads contained in arrays
comprising a plurality of reaction vessels;

FIG. 18A shows a non-limiting fluorescence image of an array containing beads,

FIG. 18B shows an enlargement of the image from FIG. 18A;

FIGS. 19A and 19B show graphs of the number of reaction vessels determined to
contain an analyte molecule versus the concentration of analyte molecules in a fluid

sample, according to certain embodiments;
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FIG. 19C shows a graph of the total fluorescence read-out versus the
concentration of analyte molecules in a fluid sample, according to an exemplary
embodiment;

FIG. 20 shows a plot of the %Poisson Noise against the experimental variance
over three measurements from the experimental data shown in FIG. 19B.

FIG. 21 shows a plot of the fraction of capture objects determined to be
associated with an analyte molecule versus the concentration of binding ligand provided,
at two concentrations of analyte molecules, according to an exemplary embodiment;

FIG. 22 shows a plot of the fraction of capture objects determined to be
associated with an analyte molecule versus the concentration of binding ligand per
capture object provided, at two concentrations of analyte molecules, according to an
exemplary embodiment;

FIG. 23 shows a plot of the fraction of capture objects determined to be
associated with an analyte molecule versus the concentration of binding ligand provided,
at two concentrations of analyte molecules, according to an exemplary embodiment;

FIG. 24 shows a plot of the total chemiluminescence versus the concentration of
binding ligand provided, according to an exemplary embodiment;

FIG. 25A and 25B show schematic diagrams depicting one embodiment of steps
for performing one method of the present invention;

FIG. 25C shows an image of beads contained in a plurality of reaction vessels,
according to an exemplary embodiment;

FIG. 25D shows a fluorescence image of an array comprising a plurality of beads,
some of which are associated with an analyte molecule following carrying out a method
of the present invention, according to an exemplary embodiment.

FIG. 26 shows a plot of the optical density versus the concentration of TNF-
alpha, according to an exemplary embodiment;

FIG. 27 shows a plot of the concentration of PSA determined for a plurality of
human subjects;

FIG. 28 shows a histogram of the average fluorescence intensity of reaction
vessels in an assay method, according to one embodiment of the present invention;

FIG. 29A shows a fluorescence image taken at a first wavelength of a portion of

an array of reaction vessels containing beads;
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FIG. 29B is a fluorescence image taken at the first wavelength of a portion of an
array of reaction vessels containing beads, wherein the beads are associated with
fluorescent entities;

FIG. 29C is a fluorescence image of a portion of the array from FIG. 29B taken at
a second wavelength;

FIG. 29D shows a plot of (i) beads and (ii) beads associated with fluorescent
entities, at varying concentrations of analyte molecules;

FIGS. 30A and 30B shows plots of dissociation of immunocomplexes over time,
according to some embodiments;

FIG. 31 shows plot of average analyte molecules per bead versus concentration of

analyte molecules, according to some embodiments.

Detailed Description

Described herein are systems and methods that may in certain embodiments be
employed for the detection and/or quantification of analyte molecules, particles (such as,
for example, cells, cell organelles and other biological or non-biological particulates),
and the like, in a sample. The subject matter of the present invention involves, in some
cases, interrelated products, alternative solutions to a particular problem, and/or a
plurality of different uses of one or more systems and/or articles. It should be
understood, that while much of the discussion below is directed to analyte molecules,
this is by way of example only, and other materials may be detected and/or quantified,
for example, analytes in particulate form. Some exemplary analyte molecules and
particles are described herein.

The systems and methods of the present invention in certain instances may help
reduce the negative effects of non-specific binding on detection sensitivity when
compared to typical conventional systems and methods for performing similar assays.
Non-specific binding is the binding or association in a non-specific fashion of one
component of an assay with another component of the assay with which it is not
desirable that it interact. For example, association, binding, or immobilization of a
binding ligand with a substrate or assay material as opposed to with an analyte molecule
or particle to which it has binding specificity. Non-specific binding may lead to false
positive signals. Non-specific binding may not only affect the accuracy of the assay
measurement, but may also limit the lowest level of detection. Therefore, certain

methods and/or systems of the present invention that provide improvements in the level
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of non-specific binding, may allow for the detection and/or quantification of analyte
molecules in a sample at a lower detection limit as compared to typical conventional
technologies. In addition, certain embodiments of the methods and/or systems of the
present invention may also allow for the detection and/or quantification of analyte
molecules in certain samples in which such analyte molecules have previously been
undetected and/or unquantifiable because of the very low concentration in which they are
present.

Certain methods of the present invention may be useful for characterizing analyte
molecules in a sample. In some cases, the methods may be useful for detecting and/or
quantifying analyte molecules in a fluid sample which is suspected of containing at least
one type of analyte molecule, since, as explained in more detail below, the inventive
assays may be designed such that the number (or equivalently fraction) of interrogated
locations (e.g., wells, reaction sites, areas on a surface, etc.) which contain a capture
object (e.g., bead, surface, etc. providing a capture surface) comprising an analyte
molecule - or, more generally, the number or fraction of interrogated capture objects of a
total interrogated population comprising an analyte molecule - can be correlated to the
concentration of analyte molecules in the fluid sample. Certain embodiments of present
invention thus can provide a measure of the concentration of analyte molecules in a fluid
sample based at least in part on the number or fraction of locations, e.g., on a substrate,
which contain a capture object associated with an analyte molecule. In some cases, this
number/fraction may be related to the total number of locations comprising a capture
object (e.g., with or without an associated analyte molecule or labeling agent) and/or to
the total number of locations interrogated. Specific methods and calculations of how to
quantify analyte molecules in a fluid sample using embodiments of the invention are
discussed more below.

In certain embodiments, a method for detection and/or quantifying analyte
molecules (or particles) in a sample comprises immobilizing a plurality of analyte
molecules with respect to a plurality of capture objects that each include a binding
surface having affinity for at least one type of analyte molecule (or particle). For
example, the capture objects may comprise a plurality of beads comprising a plurality of
capture components (e.g., an antibody having specific affinity for an analyte molecule of
interest, etc.). At least some of the capture objects (e.g., at least some associated with at
least one analyte molecule) may be spatially separated/segregated into a plurality of

locations, and at least some of the locations may be addressed/interrogated. A measure
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