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(57) Abstract: Disclosed is an antibody or a binding fragment thereof which binds to quetiapine, which can be used to detect
quetiapine in a sample such as in a competitive immunoassay method. The antibody or the fragment thereot can be used in a lateral
flow assay device for pomt-of-care detection of quetiapine, including multiplex detection of aripiprazole, quetiapine, olanzapine, and
risperidone in a single lateral flow assay device.
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ANTIBODIES TO QUETIAPINE AND USE THEREQF

SEQUENCE LISTING
[0001] This application contains a Sequence Listing which has been submitted
clectronically in ASCII format and is hereby incorporated by reference in its entirety.  Said
ASCIT copy, created on December 12, 2016, 1s named PRD3398WOPCT SLixt and s

18,554 bytes in size.

CROSS-REFERENCE TO RELATED APPLICATIONS

{0002} This application claims benefit of U8 Provisional Application Senal No.
627268 924, filed December 17, 2013, the entire contents of which is incorporated by

reference heremn.

FIELD OF THE INVENTION

[0003] The present invention relates to the field of immunoassays, and in particular 1o
antibodies that bind to quetiapine which can be used in mmmunoassays for detection of

quetiapine.

BACKGROUND

[0004] Schizophrenia 18 a chronic and debilitating psychiatric disorder affecting
approximately 0.45-1 % of the world’s population {(van Os, I, Kapur, §. “Schizophrenia”
Lancer 2009, 374, 635-645). The puncipal goals of treatment arc to achieve sustained
remission from psvchotic symptoms, rveduce the rnisk and consequences of relapse, and
maprove patient fonctioning and overall gquality of life.  While many patients with
schizophrenia are able to achieve symptom stability with the available antipsychotic
medications, poor adherence to medication is a common reason for relapse with daly
adminigtered oral medications.  Several studics (Abdel-Baki, A OGuellet-Plamondon, C.;
Malla, A. “Pharmacotherapy Challenges in Paticnts with First-Episode Psvehosis™ Journal of
Affective Disorders 2012, 138, 83-514) investigating the outcomes of non-comphance have
shown that patients with schizophrenia who do not take their medication as prescribed have

higher rates of relapse, hospital admission and suicide as well as creased mortality. It is
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estimated that 40 to 73% of patients with schizophrema have difficulty adhering to a daily
oral treatment regimen {Licbemman, J. A Stroup, T. 8. McEvoy, J. P Swartz, M. 8
Rosenheck, R A Perking, D, O Keefe, R. S E; Davis, 8. M.; Davis, C. E.; Lebowitz, B.
D.; Severe, §.; Hsiao, J. K. “Effectiveness of Antipyschotic Drugs in Patients with Chronic

Schizophrenia” New England Journal of Medicine 2005, 353(12), 1209-1223).

00051 Therapeutic drug monitoring (TDM) is the quantification of serum or plasma
concentrations of drugs, including anti-psvchotic drugs, for treatment monitoring and
optimization. Such mounitonng pernts, for example, the identification of patients that are not
adhering to their medication regimen, that are not achicving therapeutic doses, that are non-
responsive at therapeutic doses, that have suboptimal tolerability, that have pharmacokinetic
drug-drag interactions, or that have abnormal metabolism resulting in inappropriate plasma
concentrations. Considerable individual variability exists in the patient's ability to absorb,
distribute, metabolize, and excrete anti-psychotic drugs. Such differences can be caused by
concurrent disease, age, concomitant medication or genetic peculiarities. Dhfferent drag
formulations can also mfluence the metabolism of anti-psychotic drugs. TDM permits dose
optimization for mdividual patientds, improving therapeutic and functional outcomes. TDM
further permits a prescribing clinician to ensure compliance with prescribed dosages and

achievement of effective serum concentrations.

[0006] To date, methods for determining the levels of serum or plasma concentrations
of anti-psychotic drugs involve the use of liguid chromatography (LC) with UV or mass
spectrometry detection, and radiotmmunoassavs {see, for example, Woestenborghs ¢t al
1990 “On the sclectivity of some recently developed RIA'S” in Methodological Surveys in
Biochemistry and Analysis 20:241-246. Analysis of Drugs and Metabolites, Including Anti-
mfective Agents; Heykants et al.| 1994 “The Pharmacokinetics of Risperidone in Humans: A
Summary”, § Clin Psvehiatry 55/5, suppl: 13-17. Huang et al., 1993 “Pharmacokinetics of the
novel anti-psychotic agent risperidone and the prolactin response 1o healthy subjects”, Chin
Pharmacol Ther 54:257-268). Radioimmunoassays detect one or both of nsperidone and
paliperidone.  Salamone ot al. in US Patent No. 8,088,594 disclose a competitive
immunocassay for rispenidone using antibodies that detect both risperidone and paliperidone
but not pharmacologically mactive metabolites. The antibodies used in the competitive
mmmunoassay are developed against a particalar immumogen. 1D Labs Inc. (London, Ontario,
Canada) markets an ELISA for olanzapine, another anti-psychotic drug, which also utilizes a

competitive format.  The Instructions For Use indicate that the assay is designed for

[\]
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scregnimg purposes and intended for forensic or research use, and 1s specifically not intended
for therapeutic use. The Instructions recommend that all positive samples should be
contirmed with gas chromatograpby/mass spectrometry (GC-MS), and indicate that the
antibody used detects olanzapme and clozapine (see 1D Labs Inc., “Instructions For Use Data
Sheet IDEL-FO83”, Rev. Date Aug. 8, 2011} Some of these methods, namely HPLC and
GC/MS, can be expensive and labor-intensive, and are generally only performed in large or

speciaity labs having the approprate equipment.

{00071 A need exists for other methods for determining the levels of anti-psychotic
drugs, particularly methods that can be performed in a prescribing chinician's office (where
the treatment for an individual patient can be adjusted accordingly in a much more timely
manner) and in other medical settings lacking LC or GC/MS equipment or requiring rapid

test resulis.

SUMMARY OF THE INVENTION

[0008] The present imvention 1s directed to an isolated antibody or a binding fragment
thereof, which binds to quetiapine and which is an isolated antibody or binding fragment
thereof selected from the group consisting of. a) an isolated antibody or a fragment thereof
comprising 2 heavy chain variable region, and a light chain variable region comprising an
amino acid sequence selected from the group consisting of SEQ 1D NG:3, SEQ 1D NOE,
SEQ ID NG9, SEQ ID NO:13 and SEQ 1D NO:17; b) an isolated antibody or a fragment
thercot comprising a heavy chain varable region comprsing an amino acid sequence sclected
from the group consisting of SEQ ID NO:4, SEQ ID NO:10, SEQ ID NO:14 and SEQ ID
NG:18, and a light chain vanable region; ¢} an isolated antibody or a fragment thereof
comprising a light chain variable region having an amino acid sequence of SEQ 1D NO:3 and
a heavy chain vanable region having an amino acid sequence of SEQ 1D NO:4; d) an isolated
antibody or a fragment thereof comprising a light chain variable region having an amino acid
sequence of SE(Q ID NO:¥ and a heavy chain variable region having an amino acid sequence
of SEQ ID NO:10; ¢) an isolated antibody or a fragment thercof comprismg a light cham
variable region having an amino acid seqacnce of SEQ 1D NO:9 and a heavy chain variable
region having an amino acid sequence of SEQ ID NOG:10; f) an isolated antibody or a
fragment thercof comprising a light chain variable region having an amino acid sequence of

SEQ ID NO: I3 and a heavy chain variable region having an amino acid sequence of SEQ 1D
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NG:14; and g) an isolated antibody or a fragment thercof comprising a light chain vanable
region having an amino acid sequence of SEQ 1D NO:17 and a heavy chain variable region

having an amino acid sequence of SEQ 1D NGO 18,

(00091 An embodiment of the invention is an isolated antibody or a binding fragment
thereof, which binds to quetiapine comprising: a) an 1solated antibody or a fragment thereof
comprising a light chain variable region having an amuno acid sequence of SEQ 1D NO:3 and
a heavy chain variable region having an amino acid sequence of SEQ 1D NO:4; b} an 1solated
antibody or a fragment thereof comprising a light chain variable region baving an amino acid
sequence of SE 1D NO:8 and a heavy chain vanable region having an amino acid sequence
of SEQ ID NGO:10; ¢) an isolated antibody or a fragment thercof comprismg a light cham
variable region having an amino acid seqacnce of SEQ 1D NO:9 and a heavy chain variable
region having an amino acid sequence of SEQ 1D NO:10; d) an isolated antibody or a
fragment thercof comprising a hight chain variable region having an amino acid sequence of
SEQ ID NO:13 and a heavy chain variable region having an amino acid sequence of SEQ 1D
NO:14; or ¢} an isolated antibody or a fragment thereof compnsing a light chain vanable
region having an amino acid sequence of SEQ 13 NO:17 and a heavy chain vanable region

having an amuno acid sequence of SEQ ID NG 18,

[00107 The present invention further 1g directed to an isolated antibody or a binding
fragment thercof, which competes for an cpitope that is capable of binding the isolated
antibody or binding fragment thercof identified above, and which is the same as an epitope

bound by the antibody identified above.

[0011] In a further embodiment, the present invention is directed to an isolated
antibody or a binding fragment thereof, which binds to guctiapine and which comprises a
light chain vanable region comprising an amino acid sequence having at least 80% sequence
tdentity with SEQ 1D NO:3, SEQ ID NO:E, SEQ 1D NO:9, SEGQ ID NO:13 or SEQ ID
NO:17. In embodiments, the hight chain vanable region comprises an amino acid sequence
having at least 85% sequence wdentity, at least 90% sequence wdentity, at least 959 sequence
identity, at least 96% sequence identity, at least 97% sequence identity, at least 98% sequence
identity, or at least 99% sequence identity with SEQ 1D NG:3, SEQ D NO:§, SEQ ID NO:9,
SEQ ID NO:13 or SEQ ID NG:17.

[0012] In a further embodiment, the present invention is direcied to an isolated

antibody or a binding fragment thereof, which binds to quetiapine and which comprises a
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heavy chain variable region comprising an amino acid sequence having at least 80%
sequence identity with SEQ 1D NG:4, SEQ 1D NG 10, SEQ ID NO: 14 or SEQ ID NO:18. In
embodiments, the heavy chain variable region comprises an amino acid sequence having at
least 85% sequence identity, having at least 90% sequence identity, at least 959% sequence
wdentity, at least 96% sequence dentity, at least 97% sequence identity, at least 98% sequence
wdentity, or at least 99% sequence identity with SEQ 1D NO:4, SEQ 1D NG:10, SEQ ID
NG 14 or SEQ ID NO: 8,

{0013} Additional embodiments of the antibody or binding fragment thereof of the
subject mvention described herein are: an antibody or binding fragment thercof which
comprises a light chain variable region and a heavy chain vanable region, wherein the light
chain variable region is selected from the group consisting of! a} a light chain vanable region
having a complementanty determining region 1 {CBR1} sequence comprising amino acid
residues 43 to 58 of SEQ 1D NO:3, a CDR2 sequence comprising amino acid residues 74 to
80 of SEQ ID NG:3, and a CDR3 sequence comprising amino acid residues 117 to 126 of
SEQ D NO:3; b) a light chain vanable region having a CDR1 sequence comprising amino
acid residucs 43 to 58 of SEQ 13 NO:8, a CDR2 sequence comprising aming acid residues 74
to 80 of SEQ 1D NO:8, and a CDR3 sequence comprising amine acid residues 113 to 121 of
SEQ ID NO:8; ¢} a light chain variable region having a CDRI1 sequence comprising amino
acid residues 46 to 36 of SEQ 1D N9, a CDRZ sequence comprising amino acid residues 72
to 78 of SEQ ID NG9, and a CDR3 sequence comprising amino acid restdues 111 to 119 of
SEQ ID NG9, d) a light chain vanable region having a CDR1 scquence comprising amino
acid residues 43 to 58 of SEQ 1D NO:13, a CDR2 sequence comprising amino acid residucs
74 to R0 of SEQ 1D NO:13, and a CDR3 sequence comprising anino acid residucs 113 to 121
of SEQ ID NGO:13; and ¢) a hight chain vanable region having a CDR1 sequence comprising
amino acid residues 46 to 55 of SEQ ID N(G:17, a CDR2 sequence comprising amino acid
residues 71 to 77 of SEGQ ID NG:17, and a CDR3 sequence comprising amino acid residues
110 to 118 of SEQ ID NO:17; and wherein the heavy chain variable region is sclected from
the group comsisting oft a} a heavy chain vanable region having a CDRI scquence
comprising amino acid residues 50 to 534 of SEQ ID NG:4, a CDR2 sequence comprising
amino acid residues 70 to 84 of SEQ ID NG:4, and a CDR3 sequence comprising amine acid
restducs 117 to 126 of SEQ D N(O:4; b} a heavy chain vanable region having a CDR1
sequence comprising amino acid residacs 49 to 54 of SEQ ID NO:10, a CDR2 sequence

comprising amino acid residues 69 to 84 of SEQ ID NG:10, and a CDR3 sequence
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comprising amino acid residues 117 to 119 of SEQ 1D N{O:10; ¢) a heavy chain variable
region having a CDR1 sequence comprising amino acid residucs 50 to 54 of SEQ ID NG 14,
a CDRZ sequence comprising amino acid residues 70 to 85 of SEQ 1D NO: 14, and a CDR3
sequence comprising aminoe acid residues 18 to 129 of SEQ ID NO: 14, and d} a heavy chamn
variable region having a CDR1 sequence comprising amino acid residues 50 to 54 of SEQ ID
NG:18, a CDRZ sequence comprising amino acid residucs 69 to 85 of SEQ 1D NG 18, and a
CDR3 sequence comprising amino acid residues 118 to 128 of SEQ ID NG 18,

(00141 The antibodics or binding fragments thereof of the invention can be provided in
assay kits and assav devices, with a presently preferred device being a lateral flow assay

device which provides for point-of-care analysis.

[0015] In preferred embodiments, the antibody is a monoclonal antibody. In some
preferred embodiments, the antibody binding fragment 15 selected from the group of

fragments consisting of Fv, F(ab'}, F{ab"2, scFv, mimbody and diabody fragments.

[0016] The mvention further provides a method of detecting quetiapine in a sample.
The method comprises: (i) contacting a sample with an antibody or binding fragment thereof
according to the invention which is labeled with a detectable marker, wherein the labeled
antibody and quetiapine present in the sample form a labeled complex; and (i1} detecting the

labeled complex so as to detect quetiapine in the sample.

{0017} Further provided is a competitive immunocassay method for detecting quetiapine
m a sample. The method comprises: (1} contacting a sample with an antibody or binding
fragment thereof according to the mvention, and with quetiapine or a competitive binding
partner of quetiapme, wherein once of the antibody and the quetiapine or competitive binding
partner thereof is labeled with a detectable marker, and wherein sample quetiapine competes
with the quetiapine or competitive binding partner thereof for binding to the antibody or

binding tfragment thereof, and (11} detecting the label so as to detect sample quetiapine.

[0018] Further objects, features and advantages of the present imvention will be
apparent to those skilled n the art from detailed consideration of the preferred embodiments

that follow.

BRIEF DESCRIPTION OF THE DRAWINGS
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[0019] Figs. 1A — 1E show compentive ELISA results gencrated with various
quetiaping hybridomas.
[0020] Figs. 2ZA - 2B show competitive ELISA results generated with varous

quetiapine hybridomas.

(0021} Fig. 3 shows the competitive mmmunoassay format used on a lateral flow assay
device.
(0022} Fig. 4 shows a typical dose response curve generated with quetiapine sub-
clones.
{0023] Fig. 5 shows the chip design of a lateral flow assay device according to the

subject mvention.

00241 Fig. 6 shows a typical dose response curve for an anpiprazole positive control

-

generated with antibody 3C7 and a labeled aripiprazole competitive binding partner.

[0025] Fig. 7 shows a typical dose response curve for an olanzapine positive control

gencrated with antibody 4G9-1 and a labeled olanzapine competitive binding partner.

[0026] Fig. & shows a typical dose response curve for a quetiapine positive control

generated with antibody 11 and a labeled quetiapine competitive binding pariner.

(00271 Fig. 9 shows a tvpical dose response curve for a nisperidone positive control

generated with antibody 59 and a labeled nspendone competitive binding partner.

[0028] Fig. 10 shows a typical dosc response curve for a sample containing
aripiprazole generated with anpiprazole antibody 5C7 in the presence of labeled anpiprazole
competitive binding partner, with no dose response curve for olanzapine, quetiapine, or

risperidone in the presence of a labeled competitive binding partner for cach.

[0029] Fig. 11 shows a typical dose response curve for a sample containing olanzapine
gencrated with olanzapine antibody 4GS-1 in the presence of a labeled olanzapine
competitive binding partner, with no dose response curve for anpiprazole, quetiapine, or

rispenidone m the presence of a labeled competitive binding partner for each.

{00301 Fig. 12 shows a typical dose response curve for a sample containing quetiapine
generated with quetiapine antibody 11 in the presence of a labeled quetiapine competitive
binding partner, with no dose response curve for anpiprazole, olanzapine, or risperidone in

the presence of a labeled competitive binding partner for cach.

-~
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[0031] Fig. 13 shows a typical dose response curve for a sample contaming risperidone
generated with risperidone antibody 59 in the presence of a labeled rnisperidone competitive
binding pariner, with no dose response curve for aripiprazole, olanzapine, or quctiapine in the

presence of a labeled competitive binding partner for each.

[0032] Fig. 14 shows a typical dosc response curve for a sample containing
aripiprazole generated with aripiprazole antibody 3C7 m the presence of a labeled
aripiprazole competitive binding partner, with no dose response curve for olanzapine,
quetiapine, or risperidone it the presence of antibody and labeled competitive binding partner
for each.

[0033] Fig. 15 shows a typical dose response curve for a sample containing olanzapine
gencrated with olanzapine antibody 4G9-1 in the presence of a labeled olanzapine
competitive binding partner, with no dose response curve for anpiprazole, quetiapine, or

risperidong 10 the presence of antibody and labeled competitive bindimg partner for each.

[0034] Fig. 16 shows a typical dose response curve for a sample containing quetiapine
generated with guetiapine antibody 11 in the presence of labeled quetiapine competitive
binding partner, with no dose response curve for aripiprazole, olanzapine, or risperidone in

the presence of antibody and labeled competitive binding partner for cach.

[0035] Fig. 17 shows a typical dose response curve for a sample contaming risperidone
generated with risperidone antibody 59 in the presence of a labeled risperidone competitive
binding pariner, with no dose response curve for anpiprazole, olanzapine, or quetiapine in the
presence of antibody and fabeled competitive binding partner for each.

[0036] Fig. 18 shows a companson of the aripiprazole dose response curve generated
as a positive control to the aripiprazole dose response curve generated i the mmltiplex
format.

{00371 Fig. 19 shows a comparison of the olanzapine dose response curve gencrated as
a positive control to the olanzapine dose response curve generated 1o the multiplex format.
[0038] Fig. 20 shows a comparison of the quetiapine dose response curve generated as
a positive control to the quetiapime dose response curve generated in the multiplex format.
[0039] Fig. 21 shows a comparison of the risperidone dose response curve generated as

a positive control to the risperidone dose response curve generated in the multiplex format.
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DETAILED DESCRIPTION

[0040] It is to be understood that this invention is not hmited to particular methods,
reagents, compounds, composifions or biological systems, which can, of course, vary. it is
also to be understood that the terminology used herein is for the purpose of describing

particular embodimenis only, and is not intended to be luntting.

[0041] As used m this specification and the appended claims, the singular forms “a”,
“an” and “the” mnclude plural referents unless the content clearly dictates otherwise.
[0042] The following terms are used to describe the sequence relationships between

>

cquence”, “comparison

72

two or more polynucleotide or amino acid sequences: “reference

e

window”, “sequence identity”, “percentage of sequence identity”, “substantial identity”,

El

“similarity”, and “homologous”. A “reference sequence” is a defined seguence used as a
basis for a sequence compartson; a reference sequence may be a subset of a larger sequence,
for example, a segment of a full length cDNA or gene sequence given n a sequence histing or
may comprise a complete cPPNA or gene scquence; a reference sequence may Comprise a
segment of a complete amino acid sequence encoding a protein as given in a sequence listing
or may comprise a complete aming acid sequence encoding a proteimn. Generally, a reference
sequence is at least 13 nucleotides or 6 amino acids i length, frequently at least 24
nucleotides or 8 amino acids in length, and often at least 48 nucleotides or 16 amino acids in
length. Since two polynucleotide or aming acid sequences may each {1} comprise a sequence
{i.e., a portion of the compiete nucleotide or amino acid sequence) that is similar between the
two molecules, and (2) may further comprise a sequence that is divergent between the two
polvnucleotide or anmino acid sequences, sequence comparisons between two {or more)
molecules are typically performed by comparing sequences of the two molecules over a
“companson window” to wlentify and compare local regions of sequence similarity. A
“companson window”, as used herein, refers to a conceptual segment of at least 18
contiguous nucleotide positions or 6 amioe acids wherein the polynucleotide sequence or
amino acid sequence may be compared to a reference sequence of at least 18 contiguous
nucleotides or 6 amino acids and wherein the portion of the polvnucleotide sequence or
amino acid sequence in the comparison window may comprise additions, deletions,
substitutions, and the bke {i.¢., gaps) of 20 percent or less as compared to the reference
sequence (which does not comprise additions or deletions} for optimal alignment of the twe
sequences.  Optimal aligonment of sequences for aligning a comparnison window may be

conducted by the local homology algorithm of Smith and Waterman, Adv. Appl. Math 2:482
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{1981}, by the homology alignment algorithm of Needlemen and Wunach, J. Mol Biol
4%:443 {1970}, by the search for similanty method of Pearson and Lipman, Proc. Natl Acad.
Sci. USA 83:2444 (198R), by computerized implementations of these algorithms (GAP,
BESTFIT, FASTA, and TFASTA in the Wisconsin Genetics Software Package Release 7.0
{Genetics Computer Group, 575 Science Dr., Madison, W), Geneworks or MacVector
softwarc packages}), or by inspection, and the best alignment (.., resulting in the highest
percentage of identity over the comparison window) generated by the varnous methods 1s

selected.

(00431 The term “sequence identity” means that two polyoucieotide or amino acid
sequences are identical (1.e., on a nucleotide-by-nucleotide or amino acid residue-by-residue
basis) over the comparison window. The term “percentage of sequence identity” 1s calculated
by comparing two optimally aligned sequences over the window of comparison, determining
the number of positions at which the identical nucleic acid base (eg., A, T, C, G, or U} or
amino acid residus occurs in both sequences to yield the number of matched positions,
dividing the number of matched positions by the total number of positions in the comparison
window {i.¢., the window size}, and multiplving the result by 100 to vield the percentage of
sequence 1dentity. The term “substantial identity” or “substantiallv identical” as used herem
denotes a charactenistic of a polvnuclectide or amino acid sequence, wherein the
polynucleotide or amino acid sequence comprises a sequence that has at least 85 percent
sequence identity, preferably at least 85 to 99 percent sequence wdentity, more preferably at
least 90 to 95 percent sequence identity, particularly preferable at least 85, 86, 87, 88, 80, 90,
91, 92, 93, 94, or 95 percent sequence dentity, more usually at least 96, 97, 98 or 99 percent
sequence identity as compared to a reference sequence over a comparison window of at least
18 nucleotide {6 amino acid) positions, particularly over a window of at least 18-48
nucleotide (6-16 amingo acid) positions, frequently over a window of at least 24-48 nucleotide
{8-16 amino acid} positions, wherein the percentage of sequence identity is calculated by
comparing the reference sequence to the sequence which may include deletions or additions
which total 20 percent or less of the reference sequence over the comparison window. <
reference sequence may be a subset of a larger sequence. The term “simularity”, when used
to describe a polypeptide, is determined by comparnng the amino acid sequence and the
conserved ammo acid substitutions of one polvpeptide to the sequence of a second
polvpeptide. The term “homologous”, when used to describe a polynucleonde, indicates that

two polynuclestides, or designated sequences thereof, when optimally aligned and compared,
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arc identical, with appropriate nucleotide insertions or deletions, in at least 70% of the
nucleotides, preferably from at least 70% to 99%, usually from at least 75% to 99%,
particularly at least 75%. 76%, 77%, 78%, 79%, 80%, 81%, 82%, 83%. 84%, 85%, 86%,

87%, 88%, 89%, 90%, 91%. 92%, 93%, 94%, 95%, and more prefercably at least 96%, 97%,

98%. 99% of the nucleotides.
[0044] A “label,” “detector molecule,” “reporter” or “detectable marker” as used herein

is any molecule which produces, or can be induced to produce, a detectable signal. The label
can be conjugated to an analyvie, mmownogen, antibody, or o ancther molecule such as a
receptor or a molecule that can bind to a receptor such as a ligand, particularly a hapten or
antibody. A label can be attached directly or indirectly by means of a hinking or brnidging
moiety. Non-limiting examples of labels include radioactive isotopes (e.g., I}, enzymes
{c.g. B-galactosidase, peroxidase}, enzyme fragments, enzyme substrates, enzyme inhibitors,
coenzymes, catalysts, fluorophores {¢.g., rhodamine, fluorescein i1sothiocyanate or FITC, or
Divlight 649), dyes, chemilumingscers and huminescers {¢.g., dioxetanes, luciferin), or

sensitizers.

00457 The mvention provides an isolated antibody or binding fragment thereof which
binds to quetiapine. The mvention further provides an assay kit and an assay device
comprising the antibody or binding fragment thereof  Further provided is a method of

detecting quetiapine in a sample, including a competitive immunoassay method.

[0046] In one embodiment, the present invention is directed to an isolated antibody ora
binding fragment thereof, which binds to quetiapine and which is an isolated antibody or
binding fragment thereof selected from the group consisting off a) an 1solated antibody or a
fragment thereof comprising a heavy chain variable region, and a hight chain vanable region
comprising an amino acid sequence selected from the group consisting of SEQ 1D NG:3,
SEQ D NO:8, SEQ ID NG9, SEQ 1D NO:13 an SEQ 1D NGO:17, b) an isolated antibodv or a
fragment thereof comprising a heavy chamn vanable region comprising an amino acid
sequence selected from the group consisting of SEQ ID NG:4, SEG ID NO:18, SEQ 1D
NGO 14 or SEQ 1D NO:IS, and a light cham variable region; ¢} an isolated antibody or a
fragment thereof comprising a light chain variable region having an amino acid sequence of
SEQ I NO:3 and a heavy chain variable region having an amino acid sequence of SEQ 1D
NG:4; d} an isolated antibody or a fragment thereof comprising a light chain variable region
having an amino acid scquence of SEQ 1D NO'8 and a heavy chain variable region having an

amino acid sequence of SEQ ID NO:10; ¢} an isolated antibody or a fragment thereof

i
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comprising a light chain variable region having an amino acid sequence of SEQ [D NO:9 and
a heavy chain variable region having an amino acid sequence of SEQ ID NGO, ) an
isolated antibody or a fragment thercof comprising a hight chain variable region having an
amino acid sequence of SEQ 1D NG: 13 and a heavy chain variable region having an amuno
acid sequence of SEQ ID NO:14; and g) an isolated antibody or a fragment thercof
comprising a light chain variable region baving an amino acid sequence of SEQ 1D NOG:17

and a heavy chain variable region having an amino acid sequence of SEQ 1D NO: 18,

00471 A further embodiment of the mvention is an isclated antibody or a binding
fragment thercof, which binds to quetiapine comprising: a) an isolated amtibody or a
fragment thereof comprising a light chain variable region having an amino acid sequence of
SEQ I NO:3 and a heavy chain variable region having an amino acid sequence of SEQ 1D
NG:4; b} an isolated antibody or a fragment thereof comprising a light chain variable region
having an amino acid sequence of SEQ ID NO:8 and a heavy chain variable region having an
amino acid sequence of SEQ ID NO:10; ¢} an isolated antibody or a fragment thereof
comprising a light chain variable region having an amino acid sequence of SEQ 1D NO:9 and
a heavy chain vanable region baving an amine acid sequence of SEQ 1D NG:10; d) an
isolated antibody or a fragment thereof comprising a light chaim variable region having an
amino acid sequence of SEQ 1D NG:13 and a heavy chamn variable region having an amino
acid sequence of SEQ 1D NO:14; or ¢) an isolated antibody or a fragment thereof comprising
a hight chain variable region having an amino acid sequence of SEQ 1D NO:17 and a heavy

chain variable region having an amino acid sequence of SEQ 1D NG:18.

[0048] In another embodiment, the invention is directed to an isclated antibody or a
binding fragment thereof, which binds o quetiapine and competes for an epitope that is
capable of binding an isclated antibody or a binding fragment thereof comprising a light
chain variable region comprising an aming acid sequence selected from the group consisting
of SEQ ID NO:3, SEQ D NO:8, SEQ 1D NG9, SEQ ID NO:13 an SEQ ID NO:17, and a
heavy chain variable region comprising an amino acid scquence selected from the group
consisting of SEQ ID NO:4, SEQ ID NG 10, SEQ 1D NG:14 or SEQ 1D NO: 18, and which is
the same as an epitope bound by the antibody comprising a light chain vanable region
comprising an amino acid sequence selected from the group consisting of SEQ 1D NG:3,
SEQ ID NO:B, SEQ ID NG9, SEQ ID NO:13 an SEQ ID NG: 17, and a heavy chain variable
region comprising an anmino acid sequence selected from the group consisting of SEQ ID

NG:4, SEQ 1D NGO 10, SEQ ID NG 14 or SEQ 1D NGO 18,

iz
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[0049] In a further embodiment, the present invention 15 directed to an isclated
antibody or a binding fragment thereof, which binds to quetiapine and which comprises a
light chamn variable region comprising an anuno acid sequence having at least 80% sequence
identity with SEQ ID NG:3, SEQ 1D NO:§, SEQ ID NG9, SEQ ID NO: 13 or SEQ ID
NG:17. In embodiments, the light chain variable region comprises an amino acid sequence at
least 85% sequence identity, having at least Y09% sequence identity, at least 95% sequence
wdentity, at least 96% sequence 1dentity, at least 97% sequence identity, at least 98% sequence
identity, or at least 99% sequence dentity with SEQ 1D NO:3, SEQ ID NG:8, SEQ 1D NG9,
SEQID NG 13 or SEQ 1D NGET.

[0050] In a further embodiment, the present invention is directed to an isolated
antibody or a binding fragment thereof, which binds to quctiapine and which comprises a
heavy chain variable region comprising an amino acid sequence having at least 80%
sequence dentity with SEQ 1D NG:4, SEQ 1D NG:10, SEQ ID NG 14 or SEQIDNO: 18, In
embodiments, the heavy chain variable region comprises an amino acid sequence at lsast
85% sequence identity, having at least 90% sequence identity, at least 95% sequence identity,
at Ieast 969% sequence identity, at least 97% sequence identity, at least 98% sequence identity,
or at least 99% sequence dentity with SEQ 1D NO:4, SEQ 1D NGO:10, SEQ ID NG 14 or
SEQ ID NO:18.

[0051] Presently preferred embodiments of the antibody or binding fragment thereof of
the invention are. an antibody or binding fragment thereof which comprises a hight chain
variable region having the amino acid sequence SEQ 1D NO:3 and a heavy chain variable
region having the amino acid sequence SEQ 1D NO:4; an antibody or binding fragment
thercot which comprises a light chain vanable region having the amumo acid sequence SEQ
ID NO:§ and a heavy chamn varable region having the amino acid sequence SEQ 1B NG:10;
an antibody or binding fragment thereof which comprnses a light chain variable region having
the amino acid sequence SEQ 1D NO:9 and a heavy chain variable region having the amino
acid sequence SEQ ID NO:10; an antibody or binding fragment thereof which comprises a
light chain variable region having the amino acid sequence SEQ 1D NO:13 and a heavy chain
variable region having the amino acid sequence SEQ 1D NG 14; and an antibody or binding
fragment thereof which comprises a light cham vanable region having the amino acid
sequence SEQ ID NO:17 and a heavy chamn varnable region having the amino acid sequence

SEQ ID NO:18.

[—
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[0052] In an embodiment, the present wvention is directed to an isolated antibody or a
binding fragment thercof, which binds to quctiapine and which comprises a light chain
variable region comprnsing an amino acid sequence having at east 0% sequence dentity
with SEQ ID NG:3. In embodiments, the light chain vanable region comprises an amino acid
sequence at least 85% sequence identity, having at least 90% sequence identity, at least 95%
sequence identity, at least 96% sequence identity, at least 97% sequence identity, at least 98%

sequence identity, or at least 99% sequence identity with SEQ D NG:3.

[00353] In a further embodiment, the present invention 1s directed to an isclated
antibody or a binding fragment thercof, which binds to guetiapine and which comprises a
heavy chain variable region comprising an amino acid sequence having at least 80%
sequence identity with SEQ 1D NO:4. In embodiments, the heavy chain variable region
comprises an aming acid sequence at least 83% sequence identity, baving at least 90%
sequence identity, at least 95% sequence identity, at least 96% sequence identity, at least 97%
sequence wdentity, at least 98% sequence identity, or at least 99% sequence identity with SEQ
1D NO4.

[0054] Presently preferred embodiments of the antibody of the subject invention are an
antibody or binding fragment thereof which compriscs a light chain variable region having
the amino acid sequence SEQ 1D NO:3 and a heavy chain variable region having the amino
acid sequence SEQ 1D NO4. In embodiments, the hight chain variable region comprises an
amino acid sequence having at least 80% sequence dentity with SE(Q ID NO:3 and the heavy
chain variable region comprsing an amino acid sequence having at least 809% sequence
identity with SEQ 1D NO:4. In some embodiments the light chain variable region comprises
an amino acid sequence at least 85% sequence identity, having at least 90% sequence
wdentity, at least 95% sequence identity, at least 96% sequence 1dentity, at least 97% sequence
identity, at least 98% sequence identity, or at least 99% sequence identity with SEQ 1D NG:3,
and the heavy chain vanable region comprises an amino acid sequence at least 83% sequence
wdentity, having at least 90% sequence identity, at least 95% sequence identity, at least 96%
sequence identity, at least 97% sequence identity, at least 989 sequence identity, or at least
99% sequence identity with SEQ 1D NG:4,

[0055] In a further embodiment, the present invention is directed to an isolated
antibody or a binding fragment thereof, which binds to quetiapine and which comprises a
light cham vanablc region comprising an aming acid sequence having at least 80% sequence

wdentity with SEQ 1D NO:8 or SEQ ID NG9, In embodiments, the light chain vanable
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region comprises an amino acid sequence at least 85% sequence identity, having at least 90%
sequence identity, at least 95% sequence wlentity, at least 96% sequence identity, at least 97%
sequence identity, at least 98% sequence identity, or at least 99% sequence identity with SEQ

1D NGO:8 or SEQ ID NG

[0056] In a further embodiment, the present invention is direcied to an isolated
antibody or a binding fragment thereof, which binds to quetiapine and which comprises a
heavy chain variable region comprising an amino acid sequence having at least 80%
sequence identity with SEQ 1D NG 10. In cmbodiments, the heavy chain vanable region
comprises an amino acid sequence at least 83% sequence identity, having at least 90%
sequence identity, at least 95% sequence 1dentity, at least 6% sequence 1dentity, at least 97%
sequence identity, at least 98% sequence wdentity, or at least 99% sequence wdentity with SEQ

1D NG 106

[0037] Presently preferred embodiments of the antibody or binding fragment thereof of
the invention are an antibody or binding fragment thercof which comprises a light chain
variable region having the amino acid scquence SEQ 1D NGO:8 and a heavy chain varnable
region having the amino acid sequence SEQ [D NO:10. In embodiments, the light chain
variable region comprises an amino acid sequence having at least 80% sequence identity with
SEQ 1D NO:8 and the heavy chain variable region comprising an amino acid sequence
having at least 80% sequence identity with SEQ 1D NGO:10. In some emboduments the light
chain variable region comprises an amino acid sequence at least 83% sequence identity,
having at least 90% sequence identity, at least 95% sequence wdentity, at least 96% sequence
identity, at least 97% sequence identity, at least 98% sequence identity, or at least 99%
sequence identity with SEQ 1D NO:8, and the heavy chain vanable region comprises an
amino acid sequence at least 85% sequence identity, having at least 90% sequence dentity, at
least 95% sequence identity, at least 96% sequence identity, at least 97% sequence wdentity, at

least 98% sequence identity, or at least 99% sequence identity with SEQ 1D NG:10.

[0058] Other preferred embodiments of the antibody or binding fragment thereof of the
mvention arc an antibody or binding fragment thereof which comprises a light cham varnable
region having the amino acid sequence SEQ 1D NO:9 and a heavy chain varable region
having the amino acid sequence SEQ ID NO:10. In emb@dimentsj the light chain variable
region comprises an amino acid sequence having at least 309% sequence identity with SEQ ID
NG9 and the heavy chain variable region comprising an amino acid sequence having at least

o sequence identity with SEQ 1D NO: 10, In some embodiments the light chain vanable

[—
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region comprises an amino acid sequence at least 85% sequence identity, having at least 90%
sequenee identity, at least 95% sequence identity, at least 96% sequence identity, at least 97%
sequence identity, at least 98% sequence identity, or at least 99% sequence identity with SEQ
I NG9, and the heavy chain vanable region comprises an amino acid sequence at least 85%
sequence identity, having at least 90% sequence identity, at least 95% sequence wlentity, at
least 96% sequence identity, at least 97% sequence identity, at least 98% sequence dentity,

or at least 99% sequence identity with SEQ 1D NG 10,

[00359] In another embodiment, the present invention is directed to an isolated antibody
or a binding fragment thereot, which binds to quetiapine and which comprises a light chain
variable region comprising an amino acid sequence having at least 80% sequence dentity
with SEQ ID NO:13. In embodiments, the light chain vanable region comprises an amino

acid sequence at least 85% sequence identity, having at least 90% sequence identity, at feast

N

3% sequence dentity, at least 96% sequence identity, at least 97% sequence identity, at least

98% sequence identity, or at least 99% sequence wdentity with SEQ 1D NG 13,

{00601 In a further embodiment, the present invention is directed to an isclated
antibody or a binding fragment thercof, which binds to quetiapine and which comprises a
heavy chain vartable region comprising an amimo acid sequence having at least 30%
sequence identity with SEQ 1D NO:14. In embodiments, the heavy chain variable region
comprises an aming acid sequence at least 83% sequence identity, having at least 90%
sequence identity, at least 95% sequence identity, at least 96% sequence identity, at least 97%
sequence identity, at least 98% sequence identity, or at least 99% sequence identity with SEQ

1D NG 14,

[0061] Presently preferred embodiments of the antibody or binding fragment thereof of
the subject invention are an antibody or binding fragment thereof which comprises a light
chain variable region having the amino acid sequence SEQ 1D NO:13 and a heavy chain
variable region having the amuno acid sequence SEQ D NGO:14. In embodiments, the hight
chain variable region comprises an amino acid sequence having at least 80% sequence
identity with SEQ 1D NO:13 and the heavy chain varnable region compusing an amino acid
sequence having at least 80% sequence wdentity with SEQ ID NO:14. In some embodiments
the light chain variable region compriscs an amino acid sequence at least 85% sequence
wlentity, having at least 90% sequence identity, at least 959% sequence identity, at least 96%
scquence identity, at least 97% sequence identity, at least 98% sequence identity, or at least

999 sequence 1dentity with SEQ 1D NO: 13, and the heavy chain varable region comprises
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an amino acid sequence at least 85% sequence identity, having at least 90% sequence
identity, at least 95% sequence identity, at least 96% sequence identity, at least 97% sequence
identity, at least 98% sequence identity, or at least 99% sequence identity with SEQ 1D
NGO 4.

[0062] In another embodiment, the present mvention is directed to an isolated antibody
or a binding fragment thereof, which binds to quetiapine and which comprises a light chain
variable region comprising an amino acid sequence having at least 0% seguence identity
with SEQ 1D NOG:17. In embodiments, the light chain variable region comprises an amino
acid sequence at least 85% sequence identity, having at least 90% sequence identity, at least
95% sequence identity, at least 96% sequence dentity, at least 97% sequence dentity, at least

8% sequence identity, or at least 99% sequence identity with SEQ ID NO:17.

[0063] In a further embodiment, the invention is directed to an isolated antibody or a
binding fragment thereof, which binds to quetiapine and which comprises a heavy chain
variable region compnsing an amino acid sequence having at least 80% sequence identity
with SEQ {D NGO 18 In embodiments, the heavy chain varable region comprises an amino
acid sequence at least 85% sequence identity, having at least 90% sequence identity, at least
95% sequence identity, at least 96% sequence identity, at least 97% sequence identity, at least

98% sequence identity, or at least 99% sequence identity with SEQ 1D NO: 18,

[0064] Additional embodiments of the antibody or binding fragment thereof of the
invention are an antibody or binding fragment thereof which comprises a light chain variable
region having the amino acid sequence SEQ 1D NO:17 and a heavy cham vanable region
having the amino acid sequence SEQ 1D NO: I8 In embodiments, the light chain vanable
region comprises an amino acid sequence having at least 309 sequence identity with SEQ ID
NG:17 and the heavy chain vanable region comprising an amino acid sequence having at
least 80% sequence identity with SEQ 1D NG:18. In some cmbodiments the light chain
variable region comprises an ammno acid sequence at least 85% sequence identity, having at

o seqaence identity, at least 96% sequence identity, at

least 90% sequence identity, at least 959
least 97% sequence identity, at least 98% sequence identity, or at least 99% sequence wdentity
with SEQ 1D NO:17, and the heavy chan vanable region comprises an amino acid sequence
at least 85% sequence wdentity, having at least 90% sequence 1dentity, at least 95% sequence
identity, at least 96% sequence deotity, at least 97% sequence identity, at least 98% sequence

identity, or at least 99% sequence identity with SEQ 1D NO:18.
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[0065] Further preferred embodiments of the antibody or binding fragment thereof of
the subject invention are: an antibody or binding fragment thereof which comprises a light
chain vanable region and a beavy chain variable region, wherein the light chain variable
region is selected from the group consisting of: a) a light chamm vanable region having a
complementarity deternining region | ({CDR1) sequence compnsing amino acid residues 43
to 58 of SEQ 1D NG:3, a CDR2 scquence comprising amine acid residues 74 to 80 of SEQ
ID NO:3, and a CDR3 sequence comprising amino acid residues 117 to 126 of SEQ 1D
NG:3: b)Y a hght chain vanable region having a CDRI sequence comprising aming acid
residhies 43 to 58 of SEQ 1D NO:8, a UDR2 sequence comprising amino acid residues 74 to
&0 of SEQ ID NGB, and a CDR3 sequence comprising amino acid residues 113 to 121 of
SEQ 1D NO:8; ¢) a hght chain variable region having a CDRI sequence comprising amino
acid residues 46 to 56 of SEQ 1D N(:9, a CDR2 sequence comprising amino acid residues 72
to 78 of SEQ 1D NO:9, and a CDR3 scquence comprising anune acid residues 111 to 119 of
SEQ ID NO:9; d) a light chain vanable region having a CDR1 sequence comprising amino
acid residues 43 to 58 of SEQ 1D NO:13, a CDR2 sequence comprising amino acid residues
74 to 80 of SEQ ID NO:13, and a CDR3 sequence comprising amino acid resdues 113 10 121
of SEQ 1D NGO:13; and ¢) a light chain variable region having a CDRI sequence comprising
amino acid residues 46 to 55 of SEQ 1D NG:17, a CDR2 sequence comprising amino acid
residues 71 to 77 of SEQ ID NG:17, and a CDR3 sequence comprising amino acid residues
110 10 118 of SEQ ID NO:17; and wherein the heavy chain variable region is selected from
the group comsisting of a) a heavy chain varable region having a CDRI sequence
comprising amino acid residues 50 to 34 of SEQ ID NG:4, a CDR2 sequence comprising
amino acid resudues 70 to 84 of SEQ ID NG:4, and a CDR3 sequence comprising aming acid
residucs 117 to 126 of SEQ 1D NO:4; b} a heavy chain variable region having a CDRI
sequence comprising amino acid residues 49 to 54 of SEQ 1D NO:10, a CDR2 sequence
comprising aming acid residues 69 to 84 of SEQ ID NG:10, and a UDR3 sequence
comprising amine acid residues 117 to 119 of SEQ 1D NGO:10; ¢} a heavy chain variable
region having a CDR1 sequence comprising amino acid residues 50 to 54 of SEQ 1D NO: 14,
a CDR2 sequence comprising amino acid residucs 70 to 83 of SEQ D NG: 14, and a CDR3
sequence comprising aming acid residacs 118 10 129 of SEQ 1D NO: 14, and ¢) a heavy chain
variable region having a CDR1 sequence comprising aming acid residues 50 to 54 of SEQ 1D
NO:18, a CDR2 sequence comprising amino acid residues 69 10 85 of SEQ ID NO:18, and a
CDR3 sequence comprising amino acid residucs 118 to 128 of SEQ 1D N1 18,
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[0066] Additional preferred embodiments of the antibody or binding fragment thereof
of the invention are: 1} an antibody or binding fragment thereof which comprises a hight
chain CDRI1 sequence comprising amino acid residues 43 to 58 of SEQ 1D NO:3, a hight
chain CDR2 sequence comprising anuno acid residues 74 to 80 of SEQ ID NG:3, a light
chain £DR3 sequence compnsing amino acid residues 113 1o 121 of SEQ 1D NG:3, a heavy
chain CDR1 scquence comprising aming acid residues 30 to 54 of SEQ 1D NG:4, a heavy
chain CDR2 sequence comprising amino acid residues 70 to 84 of SEQ ID NO:4, and a
heavy chain CDR3 scquence comprising amino acid residues 117 to 126 of SEQ [D NG:4; 2)
an antibody or binding fragment thereof which comprises a light chain CDR1 sequence
comprising amino acid residues 43 to 58 of SEQ 1D NO®S, a light chain CDRZ sequence
comprising aming acid residues 74 to 80 of SEQ ID NG, a light chain CDR3 sequence
comprising amino acid residues 113 to 121 of SEQ 1D NO:&, a heavy chain CDRI sequence
comprising amino acid residues 49 to 54 of SEQ 1D NG:10, a heavy chain CDRZ sequence
comprising amino acid residues 69 to 84 of SEQ ID NG:10, and a heavy chamm CDR3
seqaence comprising amino acid residues 117 to 119 of SEQ 1D N(G:10; 3) an antibody or
binding fragment thereof which comprises a light chain CDRI sequence comprising amino
acid residucs 46 to 56 of SEQ 1D NG9, a light chain CDR2 sequence comprising aming acid
restdues 72 1o 78 of SEQ ID NO:9, a hight cham CDR3 sequence comprising amino acid
residues 111 to 119 of SEQ ID NG9, a heavy cham CDR1 sequence compnsing amino acid
residucs 49 to 54 of SEQ 1D N{:10, a heavy chain CDR2 sequence comprising aming acid
residues 69 1o 84 of SEQ 1D NG:10, and a heavy chain CDR3 scquence comprising amino
acid residues 117 to 119 of SEQ ID NG:14; 4) an antibody or binding fragment thercof which
comprises a light chain CDRI sequence comprising aming acid residues 43 to 38 of SEQ 1D
NG 13, a hight chain CDR2 sequence comprising amino acid residues 74 to 80 of SEQ 1D
MNO:13, a hight chain CDR3 sequence comprising amino acid residues (13 to 121 of SEQ ID
NO:13, a heavy chain CDR1 sequence comprising amine acid resicies 50 to 54 of SEQ ID
NG:14, a heavy chain CDR2 sequence comprising amino acid residues 70 to 85 of SEG ID
NG:14, and a heavy chain CDR3 sequence comprising amino acid residues 118 to 129 of
SEQ ID NO:14; and 3) an antibody or binding fragment thercof which comprises a hight
chain CDR1 sequence comprising amino acitd residues 46 to 55 of SEQ ID N(: 17, a hght
chain CDRZ sequence comprising amino acid residues 71 to 77 of SEQ 1D NG:17, a hght
chain CDR3 sequence comprising amino acid residues 10 to T8 of SEQ ID NO:17, a heavy

chain BRI sequence comprising amino acid residues 30 to 534 of SEQ ID NO:18, a heavy
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chain CDR2 sequence comprising ammme acid residues 69 to 85 of SEQ ID NG:18, and a

heavy chain CDR3 sequence comprising amine acid residues 118 to 128 of SEQ ID NG:18.

[0067] An additional preferred embodiment of the antibodv or binding fragment
thercot of the mvention is an antibody or binding fragment thereof that comprises a light
chain CDR1 sequence comprising amino acid residues 44 to 54 of SEQ 1D NO:3, a hight
chain CDR2 sequence comprising amino acid residues 70 to 76 of SEQ 1D NO:3, a hight
chain CBR3 sequence comprising amino acid residues 109 10 117 of 5EQ ID NO:3, a heavy
chain CDRI sequence comprising amino acid residues 50 to 54 of SEQ ID NO:4, a heavy
chain CDR2 scquence comprising amino acid residucs 69 to 85 of SEQ 1D NO:4, and a

heavy chain CDR3 sequence comprising amino acid residues 118 to 128 of SEQ D NO4.

[0068] Another preferred embodiment of the antibody or binding fragment thereof of
the invention is an antibody or binding fragment thereof that comprises a light chain CDRI
sequence comprising amino acid residues 43 to 58 of SEQ ID NO:8, a light chain CDR2
sequence comprising amine acid residues 74 to 80 of SEQ ID NO:8, a light chain CDR3
sequence comprising amino acid residues 113 to 121 of SEQ 1D NOG:8, a heavy chain CDRI
sequence comprising amino acid residues 49 to 54 of SEQ ID NGO 10, a heavy chain CDR2
sequence comprising aminge acid residues 69 to 84 of SEQ D NO:10, and a heavy chamn

CDR3 sequence comprising aming acid residues 117 to 119 of SEQ 1D NG:10.

[0069] A further preferred embodiment of the antibody or binding fragment thereof of
the mvention is an antibody or binding fragment thercof that comprises a light chain CDRI
sequence comprising amino acid residues 46 to 36 of SEQ 1D NG9, a hight chain CDR2
sequence comprising amino acid residues 72 to 78 of SEQ ID NG9, a hght cham CDR3
sequence comprising aming acid residues 111 to 119 of SEQ ID NG:9, a heavy cham CDR1
sequence comprising aming acid residues 49 to 54 of SEQ 1D NGO 10, 3 heavy chain CDR2
scquence comprising anino acid residues 69 to 84 of SEQ 1D NG:10, and a heavy chain

CDR3 sequence comprising amino acid residues 117 to 119 of SEQ ID NG 10

{00701 Another preferred embodiment of the antibody or binding fragment thereof of
the subject mvention is an antibody or binding fragment thereof that comprises a light cham
CDR1 sequence comprising aniino actd residues 43 to 58 of SEQ ID N(G:13, a hght chan
CDR2 sequence comprising amino acid residues 74 to 80 of SEQ D NO:13, a hght chamn
CDR3 sequence comprising amino acid residues 113 to 121 of SEQ 1D NO:13, a heavy chain

CDR1 seguence comprising amino acid residues 50 to 54 of SEQ ID NG: 14, a heavy chain
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CDR2 sequence comprising amino acid residues 69 to 85 of SEQ ID NQO:14, and a heavy

chain CDR3 sequence comprising amino acid residues 118 to 129 of SEQ 1D NG:14.

(00711 Another preferred embodiment of the antibody or binding fragment thereof of
the subject invention is an antibody or binding fragment thereof which comprises a light
chain CDR1 scquence comprising aming acid residues 46 to 55 of SEQ 1D NO:17, a hight
chain CDR?2 sequence comprising amino acid residues 71 to 77 of SEQ 1D NO:17, a hght
chain CDR3 sequence comprising aming acikd residues 110 to 118 of SEQ ID NG: 17, a heavy
chain CDR1 sequence comprising amino acid residues 50 to 54 of SEQ 1D NO:1¥, a heavy
chain CDR2 sequence comprising amine acid residucs 69 to 85 of SEQ D NO:1§, and a

heavy chain CDR3 sequence comprising anino acid residues 118 to 128 of SEQ {D NO:18.

[0072] Further details of the antibodies or binding fragments thercot of the mvention

are provided m the section below entitled “Antibodies™.

{00731 The subject invention further provides an assay kit comprising the antibody or
binding fragment thercof, as well as an assay device comprising the antibody or binding
fragment thereof. Preferably, the assay device 1s a lateral flow assay device. Further details
of the assay kits and assay devices are provided below in the section entitled “Assay Kits and

Devices”.

[0074] The nvention further provides a method of detecting quetiapine in a sample.
The method comprises: (i) contacting a sample with an antibody or binding fragment thereof
according to the subjecct invention which is labeled with a detectable marker, whercin the
labeled antibody or binding fragment thereof and guetiapine present n the sampie form a
labeled complex; and (it) detecting the labeled complex so as to detect quetiapine in the
sample.  Further details of the method of detecting quetiapioe in accordance with the

nvention are provided in the section below entitled “Imuomnoassays™.

[0075] Further provided 1s a competitive immuncassay method for detecting quetiapine
in a sample. The method comprises: (i) contacting a sample with an antibody or binding
fragment thercot according to the subject invention, and with quetiapine or a competitive
binding partner of guetiapine, whercin one of the antibody or binding fragment thereof and
the quetiapine or competitive binding partuer thereof is labeled with a detectable marker, and
wherein sample quetiapine competes with the quetiapine or competitive binding partner
thereof for binding to the antibody or binding fragment thercof’ and (11} detecting the label so

as to detect sample quetiapine. Further details of the competitive immunoassay method of
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detecting quetiapine in accordance with the subject tnvention are provided in the section

below entitled “Tmumunocassays™.

[0076] In a preferred embodiment of the subject invention, the detection of quetiapine
13 accompanied by the detection of one or more analvies in addition to quetiapine. Preferably
the one or more analvtes arc anti-psychotic drugs other than quctiapine, and more preferably
the anti-psychotic drugs other than quetiapine are selected from the group consisting of

aripiprazole, rispenidone, paliperidone, olanzapine, and metabolites thereof.

(00771 As discussed above, the antibodies or binding fragment thereof of the subject
mvention can be used in assays to detect the presence and/or amount of the anti-psychotic
drug in patient samples. Such detection permits therapeutic drug monitoring enabling all of
the benefits thereof. Detection of levels of anti~psychotic drugs may be uscful for many
purposes, each of which represents another embodiment of the subject invention, includmg:
determination of patient adherence or compliance with preseribed therapy, use as a decision
tool to determine whether a patient should be converied from an oral anti-psychotic regimen
1o a long-acting injectable anti-psychotic regimen; use as a decision tool to deternine if the
dose level or dosmg imterval of oral or injectable anti-psvchotics should be increased or
decreased to ensure attainment or maintenance of efficacious or safe drug levels; use as an
aid 1n the imitiation of anti-psychotic drug therapy by providing ¢vidence of the attainment of
ountoum pK levels; use to determine bicequivalence of anti-psychotic drug in multiple
formulations or from multiple sources; use to assess the impact of pelypharmacy and
potential drug-drug interactions; and use as an mdication that a patient should be excluded
from or included in a clinical trial and as an aid in the subsequent monitoring of adherence to

chimical trial medication requirements.

ANTIBODIES

[0078] The present invention provides an isclated antibody or binding fragmeut thereof
which bmds to quetiapine. The term “antibody”™ refers to a specific protein capable of
binding an antigen or portion thereof (in accordance with this invention, capable of binding to
an anti-psychotic drug or metabolite thercof}. An antibody is produced in response to an
immunogen which may have been introduced into a host, ¢.g., an animal or a human, by
imjection.  The generic term “antibody”™ includes polvclonal antibodies, monocional

antibodics, and antibody fragments.
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[0079] “Antibody” or “antigen-binding antibody fragment” refers to an intact
antibody, or a fragment thereof, that competes with the intact antibody for binding.
Generally speaking, an antibody or antigen-binding antibody fragment, is said to specifically
bind an antigen when the dissociation constant is Iess than or equal to 1 uM, preferably less
than or equal to 160 oM and most preferably less than or equal to 10 oM. Binding can be
measured by methods know to those skilled in the art, an example being the use of a
BlAcore™ instrument.

{00801 Antibodies are made up of two heavy chains and two light chains. Each heavy
chain has one variable domain or region (Vi) followed bv a constant domain or region {Cul),
a hinge region, and two more constant domains or regions (Cy2 and Cy3). Each light chain
has one variable domain or region (V1) and one constant domain or region (). The variable
domaing or regions of the heavy and light chains form the paratope of the antibody (a
structure analogous to a lock), which is specific for a particular epitope (similarly analogous
to a kev), allowing the paratope and the epitope to bind together with precision. Within the
variable domain, variable loops of B-strands, three cach on the light and heavy chains, are
responsible for binding to the antigen. These loops are referred to as the complementanty

determining regions (CDRs, namely CDR1, CDR2, and CDR3).

[0081] Antibody fragments comprise a portion of an intact antibody, preferably the
antigen binding or variable region of the intact antibody. Binding fragments include Fab,
Fab', F(ab');, and Fv fragments; diabodies; mimbodies; lnear antibodigs, single-chain
antibody molecules {(e.g., scFV), and multispecific antibodies formed from antibody
fragments. An antibody other than a “bispectfic” or “bifunctional” antitbody is understood to

have each of its binding sites identical.

[0082] Ag used herein, “epitope” includes any protein determinant capable of specific
binding to an immunoglobulin or T-cell receptor. Epitopic determinants usually consist of
chemically active surface groupings of molecules such as amino acids or sugar side chains
and usually have specific three dimensional stractural characteristics, as well as specific
charge characteristics. Two antibodies are said to “bind the same epitope” (“compete”) if one
antibody 1s shown to compete with the second antibody n a competitive binding assav, by
any of the methods well known to those skilled in the art (such as the BlAcore™ method
referred to above). In reference to a hapten {such as gquetiapine or other anti-psychotic drug),

an antibody can be generated against the non-antigenic hapten molecule by conjugating the

]
2
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hapten to an immunogenic carrier.  An antibody is then generated which recogmizes an

“epitope” defined by the hapten.

[0083] “Isolated” when used in the context of an antibody means altered “by the hand
of man” from anv natural state; ie., that if it ocours in nature, it has been changed or
removed from its original environment, or both. For example, a naturally occurring antibody
naturally present in a living animal in its natural state 1s not “isolated”, but the same antibody
separated from the coexisting materials of its natural state is “isolated”, as the torm is
employed herein.  Antibodics may occur 10 a composition, such as an mmunoassay reagent,
which are not naturally occurring compositions, and therein remain isolated antibodics within

the meaning of that term as it is emploved hercin.

[0084] “Cross~reactivity” refers to the reaction of an antibody with an antigen that was

not used to induce that antibody.

[0085] The term “conjugate” refers to any substance formed from the joining together
of scparate parts. Representative conjugates include those formed by the joiming together of a
small molecule and a large molecule, such as a carrier or a polvamine polymer, particularly a
protein. In the conjugate the small molecule may be joined at one or more active sites on the

large molecule.

[0086] The term “hapten™ refers to a partial or mcomplete antigen. A hapten is a
protein-free substance, which is not capable of stimulating antibody formation, but which
does react with antibodics. The antibodics are formed bv coupling a hapten to a high
molecular weight immunogenic carvier, and then injecting this coupled product, 1e, an

mmunogen, into a human or animal subject.

[0087] The term “imvmunogen” refers to a substance capable of cliciting, producing, or

generating an InUnune response in an Organism.

[0088] An “mmunogenic carrier,” as used herein, is an mmmunogenic substance that
can join at one or more positions with haptens, thercby enabling the production of antibodies
that can bind with these haptens. Examples of immunogenic carrigr substances include, but
are not limited to, proteins, glyvcoproteins, complex polvamino-polysaccharides, particles, and
oucleic acids that are recognized as forcign and thercby elicit an inununologic response from
the host. The polvamino-polyvsaccharides may be prepared from polvsaccharides using anv of

the conventional means known for this preparation.
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[0089] Preferably, the antibody or binding fragment thereof of the subject mvention
will bind to the drog and any desired pharmacologically active metabolites. By altering the
location of the attachment of an immunogenic carrier in a drug conjugate, selectivity and
cross-reactivity with metabolites and/or related drugs can be engineered into the antibodies.
For quetiapine, cross-reactivity with quetiapine metabolites such as N-desalkylquetiapine
(norquetiaping), quatiapine sulfoxide, O-desalkylguctiapine or 7-hydroxy quetiapine may or
mayv not be desirable. Antibodies may be generated that detect multiple ones of these drugs
and/or metabolites, or antibodies may be gencrated that detect each separately (thus defining
the antibody “specific binding™ properties). An antibody specifically binds one or more
compounds when its binding of the one or more compounds is cquimolar or substantially

cquimolar.

00901 The antibodies or binding fragments thereof hergin are descnbed by the
nucleotide and ammo acid sequences of their vanable domains. Fach was generated by
inoculating a host with a conjugate comprising an anti-psychotic drug conjugated to an
immunogenic carrier.  Having now provided the nucleotide and amino acid sequences
thereof, the antibodics can be produced by the recombinant methods such as are descnbed

U.S. Patent No. 4,166,452,

[0091] Antibody fragments which contain specific binding sites for the anti-psychotic
drug mayv also be generated.  Such fragments mclude, but arc not hmited to, the F(ab),
fragments which can be produced by pepsin digestion of the antibody molecule and the Fab
fragments which can be generated by reducing the disulfide bridges of the F(ab'}, fragments.
Alternatively, Fab expression librarics may be constructed to allow rapid and casy
identification of monoclonal Fab fragments with the desired specificity (Huse et al., Science
256:1270-1281 {1989)). Fab, Fv and ScFv antibody fragments can all be expressed in and
secreted from Escherichia coli, allowing for the production of large amounts of these
fragments.  Alternatively, Fab'-SH fragments can be directly recovered from £ cofi and
chemically coupled to form F(ab'y, fragments (Carter et al, BioTechnology 10:163-167
(1992}, Other technigues for the production of antibody fragments are koown to those
skilled in the art. Single chain Fv fragments (scFv) are also envisioned (see U.S. Patent Nos.
5,761,894 and 5,587,458). Fv and s¥Fv fragments are the only species with mtact combining
sites that are devoid of constant regions; thus, they are hkely to show reduced non-specific

binding. The antibody fragment may alsc be a “linear antibodv” e.g., as descnibed in U.S.

]
(]
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Patent No. 5,642,870, for example. Such lmear antibody fragments may be monospecific or

higpecitic.

ASSAY KITS AND DEVICES

[0092] An assay kit {also referred to as a reagent kit) can also be provided comprising
an antibody or binding fragment thercof as described above. A representative reagent kit
may comprise an antibody or binding fragment thercof that binds to the anti-psychotic drug,
quetiapine, a complex comprising an analog of an anti-psychotic drag or a dentvative thergof
coupled to a labeling moicty, and may optionally also comprise one or more calibrators

comprising a known amount of an anti-psychotic drug or a related standard.

[0093] The phrase “assay kit” refers 1o an assembly of matenals and reagents that s
used in performing an assay. The reagents can be provided in packaged combination in the
same o in separate containers, depending on their cross-reactivitics and stabilitics, and in
hguid or m lvophilized form. The amounts and proportions of reagents provided in the kit
can be selected so as to provide optimum results for a particular application. An assay kit
cmbodying features of the present mvention comprises antibodies or binding fragment
thereof which bind quetiapine. The kit may further comprise competitive binding partners of

quetiapine and calibration and control materials,

[0094] The phrase “calibration and control material” refers to any standard or reference
material containing a known amount of an analyte. A sample suspected of containing an
analyte and the corresponding calibration material are assayed under similar conditions. The
concentration of analyte is calcolated by comparing the results obtained for the unknown
specimen with the results obtained for the standard. This is commonly done by constructing

a calibration curve.

[0095] Antibodies cmbodying features of the present invention can be inchided in a kit,
container, pack, or dispenser together with instructions for thewr utihzation. When the
antibodies are supplied n a kit, the different components of the immuncassay may be
packaged in separate containers and admixed prior to use.  Such packaging of the
components separately mav permit long-term storage without substantially diminishing the
functioning of the active components. Furthermore, reagents can be packaged under mert
environments, ¢.g., under a positive pressure of nitrogen gas, argon gas, or the like, which 1s

cspecially preferred for reagents that are sensitive to air and/or moisture.

26
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[0096] Reagents included 1n kits embodying featurgs of the present invention can be
supplied in all manner of containers such that the activitics of the different components are
substantially preserved while the components themselves are not substantially adsorbed or
altered by the materials of the container. Suitable contamers nclude, but are not hnuted to,
ampules, bottles, test tubes, vials, flasks, syringes, envelopes, e.g., foil-lined, and the hke.
The containers may be comprised of any suitable matenal mcluding, but not limited to, glass,
organic polvmers, e.g., polycarbonate, polystvrene, polvethviene, cte., ceranmuc, metal, e.g.,
aluminum, metal alloys, ¢.g., steel, cork, and the like. In addition, the containers may
comprise ong or more sterile access ports, e.g., for access via a needle, such as may be
provided by a septum. Preferred  materials  for septa  include rubber and
polvietratiuoroethylene of the tvpe sold under the trade name TEFLON by DuPont
(Wilmington, DE}. In addition, the containers may comprise two Of more compartments
scparated by partitions or membranes that can be removed to allow mixang of the

components.

00971 Reagent kits embodying features of the present mvention may also be supplied
with instructional materials. Instructions may be printed, ¢.g., on paper and/or supplicd in an
clectronically-readable medium. Alernatively, instructions may be provided by directing a
user to an internet website, ¢.g., specified by the manufacturer or distributor of the kit and/or
via electronic mail.

[0098] The antibody or binding fragment thereof may also be provided as part of an
assay device. Such assay devices include lateral flow assay devices. A common type of
disposable lateral flow assay device includes a zone or arca for receiving the liquid sample, a
conjugate zone, and a reaction zone., These assay devices are commonly known as lateral

flow test strips. They employ a porous matenal, e.g.

P

nitrocellulose, defining a path for fluid
flow capable of supporting capillary flow. Examples include those shown in US Patent Nos.
55359041, 5,714,389, 5,120,643, and 6,228,660 all of which are incorporated herein by
reference in their entireties.

{00991 Another type of assay device is a non-porous assay device having projections to
mduce capiiary flow. Examples of such assay devices mchude the open lateral flow device
as disclosed in PCT International Publication Nos. W0 20037103835, W0 2005/089082, WO
2005/118139, and WO 2006/137785, all of which are incorporated herein by reference in

their entiretics.



WO 2017/106508 PCT/US2016/066940

00100} In a non-porous assay device, the assay device generally hags at feast one sample
addition zone, at least one conjugate zong, at least one reaction zoune, and at feast one wicking
zone. The zones form a flow path by which sample flows from the sample addition zone to
the wicking zone. Also mcluded are capture elements, such as antibodies, in the reaction
zone, capable of binding to the analyvte, optionally depostied on the device (such as by
coating}): and a labeled conjugate material also capable of participating in reactions that will
¢nable determination of the concentration of the analvie, deposited on the device in the
conjugate zone, whercin the labeled conjugate material carries a label for detection in the
reaction zone. The conjugate material is dissolved as the sample flows through the conjugate
zone forming a conjugate plume of dissolved labeled conjugate material and sample that
flows downstream to the reaction zone. As the conjugate plume flows into the reaction zone,
the conjugated material will be captured by the capture clements such as via a complex of
conjugated material and analyte {(as in a “sandwich” assay) or directly {as in a “competitive”
assay). Unbound dissolved conjugate matenal will be swept past the reaction zone nto the at
least one wicking zone. Such devices can melude projections or mucropillars n the flow

path.

[00101] An mstrument such as that disclosed in US Patent Publication Nos.
US20060289787A1 and US 20070231883A1, and US Patent Nos. 7,416,700 and 6,139,800,
all of which are incorporated herein by reference in their entireties, s able to detect the bound
conjugated maternial in the reaction zone. Common labels mnclude fluorescent dves that can
be detected by instruments which excite the fluorescent dyes and incorporate a detector

capable of detecting the flucrescent dyes.

IMMUNOASSAYS

(00102} The antibodies or binding fragment thereof thus produced can be used
immuneassays (o recognize/bind to the anti-psychotic drug, thereby detecting the presence
and/or amount of the drug in a patient sample. Preferably, the assay format is a competitive
immuncassay format. Such an assay format and other assavs are described, among other
places, 1 Hampton ¢t al. (Serological Methods, A Laboratory Manual, APS Press, St. Paul,

MN 1990) and Maddox et al. {/. Fxp. Med 15812111, 1983},
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00103} The term “analyte” refers to any substance or group of substances, the presence
or amount of which is to be deternuned. Representative anti-psychotic drug analvies include,

but are not limited to, risperidone, paliperidone, olanzapine, aripiprazole, and quetiapine.

[00104] The term “competitive binding partner” refers to a substance or group of
substances, such as may be employved in a competitive immunoassay, which behave similarly
to an analvte with respect to binding affinity to an antibodv. Representative competifive

binding partners inchude, but are not limited to, anti-psychotic drug derivatives and the hke.

(00105} The term “detecting” when used with an analvie refers to any gquantitative,
semi-guantifative, or gualitative method as well as to all other methods for determining an
analvte m general, and an anti-psychotic drug in particular. For example, a method that
merely detects the presence or absence of an anti-psychotic drug in a sample lies within the
scope of the present invention, as do methods that provide data as to the amount or
concentration of the anti-psychotic drug in the sample. The terms “detecting”,
“determining”, “identifying”, and the like are used synonvmously herein, and all lie within

the scope of the present invention.

[00106] A preferred embodiment of the subject invention is a competitive immuonoassay
wherein antibodies or binding fragments thereof which bind the anti-psychotic drug, or the
drug or competitive binding partner thereof, are attached to a solid support (such as the
reaction zone in a lateral flow assay device} and labeled drug or competitive binding partner
thereof, or labeled antibody, respectively, and a sample derived from the host are pagsed over
the solid support and the amount of label detected attached to the solid support can be

correlated 1o a gquantity of drug in the sample.

(00107} Any sample that s suspecied of containing an analyte, e.g., an anti-psychotic
drug, can be analvzed in accordance with the methods of the presently preferred
embodiments. The sample can be pretreated if desived and can be prepared m any convenient
medium that does not interfere with the assay. Preferably, the sample comprises an agqueocus

mediuom such as a body fluid from a host. most preferably plasma or serum.

[00108] It 1s to be understood that all manner of immuneassays employving antibodies
are contemplated for use in accordance with the presently preferred embodiments, including
assays i which antibodies are bound to sclid phases and assays i which antibodies are
tiguid media. Methods of immunoassays that can be used to detect analvies using antibodies

embodying features of the present imvention include, but are not himited to, competitive
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(reagent limited) assays wherein labeled analyvie (analvte analog) and analvte in a sample
compete for antibodies and single-site mmmunometric assays wherein the antibody s labeled;

and the hke.

[00109] All examples were carmed ouf using standard techniques, which are well known
and routine to those of skill i the art, except where otherwise described in detail. Routine
molecular biology technigues of the following examples can be carried out as described
standard laboratory manuals, such as Sambrock et al., Molecular Cloning: A Laboratory

Manuai, 2nd Ed., Cold Spring Habor Laboratory Press, Cold Spring Harbor, NY (1989).

(00110} Related applications all incorporated herem by reference in their entireties
melude:  “Haptens of Anpiprazole” (US Provisional Patent Appl. No. 61/691,450, filed
August 21, 2012, and US 20140163206, filed August 20, 2013); “Haptens of Olanzapme”
(UJS Provisional Patent Appl. No. 61/691,454, filed August 21, 2012, and US 20140213766,
filed August 20, 2013); “Haptens of Paliperidone” (US Provisional Patent Appl. No.
61/691,459, filed August 21, 2012, and US 20140213767, filed August 20, 2013); “Haptens
of Quetiapine” (US Provisional Patent Appl. No. 61/691.462, filed August 21, 2012, and US
20140221616, filed August 20, 2013); “Haptens of Risperidone and Paliperidone”™ (US
Provisional Patent Appl. No. 61/691,469, filed Auguast 21, 2012, and US 20140155585,
August 20, 2013, now US Patent 9012648, issued Apnl 21, 2013}, “Antibodies to
Aripiprazoic Haptens and Use Thercof” (US Provisional Patent Appl. No. 61/691,544, filed
August 21, 2012, and US 20140037299, filed August 20, 2013); “Antibodies to (lanzapine
Haptens and Use Thereof” (US Provisional Patent Appl. No. 61/691,572, filed August 21,
2012, and US 20140057303, filed August 20, 2013); “Antibodies to Paliperidone Haptens
and Use Thereof” (US Provisional Patent Appl. No. 61/691,634, filed August 21, 2012, and
US 20140057297, filed August 20, 2013); “Antibodies to Quetiaping Haptens and Use
Thereof” (US Provisional Patent Appl. No. 61/691,598, filed August 21, 2012, and US
20140057305, filed August 20, 2013); “Antibodics to Rispendone Haptens and Use Thereof”
(UJS Provisional Patent Appl. No. 61/691,613, filed August 21, 2012, and US 20140057301,
filed August 20, 2013); “Antibodies to Anpiprazole and Use Thereof” (US Provisional Patent
Appl. No. 61/691,522, filed August 21, 2012, and US 20140057300, filed August 20, 2013);
“Antibodies to Olanzapine and Use Thereof” (LS Provisional Patent Appl. No. 61/691,645,
filed August 21, 2012, and US 20140057304, filed August 20, 2013); “Antibodies to
Paliperidone and Use Thereof” {(US Provisional Patent Appl. No. 61/691,692, filed August
21,2012, and US 20140057298, filed August 20, 2013); “Antibodies to Risperidone and Use
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Thereof” (US Provisional Patent Appl. No. 61/691,675, filed August 21, 2012US
20140057302, filed August 20, 2013); “Antibodies to Quetiapine and Use Thereof” (US
Provisional Patent Appl. No. 61/691,659, filed August 21, 2012, and US 201400573006, filed
August 20, 2013). “Antibodies to Risperidone and Use Thereof” (US Provisional Patent
Appl. No. 61/790.880, filed March 15, 2013); and “Antibodigs to Rispenidong and Use
Thereof” {(US Provisional Patent Application No. 62/268 898, filed Decomber 17, 2015},

EXAMPLES
(00111} The invention can be further vodersiood in view of the following non-limiting
cxamples.
EXAMPLE 1
Antibodies to Quetiapine
(00112} The antibodies designated 13.3 sub-clone 7C6-2, 13.5 sub-cione 7GE-AL, 13.2

clone 158, and 2HE-9 were produced by standard hvbridoma methods.
[00113] Materials and Methods

[00114] Hybridoma cells were generated from immunizations with quoetiapine
tmmunogens. TRIzol® Reagent was obtained from Invitrogen/Ambion (Grand Island, NY,
Cat. No. : 15596-026). PrimeScript™ ist Strand cDNA Synthesis Kit was obtained from
Takara Bio/Clontech Laboratories (Mountain View, CA; Cat. No. 6110A). SuperScn'pf@ 1
Ist Strand Synthesis System was obtamed from Invitrogen (Grand fsland, NY, Cat No.
18080-051). DNA Marker 1l was obtained from Tiangen Biotech (Beijing, China; Cat. No.
MD103).

[00115] Total RNA extraction: Total RNA wag isolated from the hybridoma cells
following the technical manual of TRIzol® Reagent. The total RNA was analyzed by agarose
gel electrophoresis.

(00116} RT-PCR: Total KNA was reverse transcribed ioto ¢NA using isotype-specific
anti-gense primers or universal primers following the technical manual of PomeScriptTM st

Strand cDNA Synthesis Kit or SuperSeript’™ 1T Ist Steand Synthesis System. The antibody

(9]
pommi
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fragments of Vy and Vi were amplified according to the standard operating procedure of
RACE of GeaScript.

(00117} Cloning of antibody genes: Amplified antibody fragments were separately
cloned into a standard cloning vector using standard molecular cloning procedures.
(00118} Screening and sequencing. Colony PCR screening was performed to idenufy
clones with inserts of correct sizes. No less than five single colonies with mserts of correct
sizes were sequenced for cach antibody fragment.

[00119]  Results

(00120} Total RNA Exrraction - The 1solated total RNA of the sample was mun alongside
a DNA marker Marker I on a 1.5% agarose/GelRed™ gel.
(00121} FPCR Product — Four microliters of PCR products of each sample were ran

alongside the DNA marker Marker I on a 1.5% agarose/GelRed ™ gel. The PCR products

were purified and stored at -20°C.

EXAMPLE 2
Antibodies to Quetiapine

[00122] Antibody 13.5 sub-clone 7(6-2

[00123] The hybridoma designated 135 sub-clone 7C6-2 secretes a monoclonal
antibody {mAb} specific for quetiaping. The antibody is designated 13.5 sub-clone 7C6-2.
The nuclectide sequence of mAb 135 sub-clone 7€8-2's light chain variable region (V1) is
designated SEQ 1D NO:1 and that of the heavy chain variable region {Vy) is designated SEQ
I3 NO:2. Within mAb 135 sub-clone 7C6-2's Vi, mucleotides 127-174 of SEQ 1D NG|
represent the first complementarity determinmng region (CDR1); nucleotides 220-240 of SEQ
1B NQ:1 represent the second complementarity determining region (CDR2); and nucleotides
337-363 of SEQ 1D NO:1 represent the third complementarity determining region (CDR3).
Within mAb 13.5 sub~clone 7C6-2's Vy, nucleotides 148-162 of SEQ D NO:2 represent the
CDRI; nucleotides 205-252 of SEQ ID N(O:2 represent the CBR2; and nucleotides 349-378
of SEQ 1D NG:2 represent the CDR3.

(00124} The corresponding predicted amino acid sequences of mAb 13.5 sub-clone 7C6-

2's variable chain regions were also determined, and are designated SEQ ID NO:3 (hight

(%]
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chain} and SEQ 1D N{O:4 (heavy chain). Within mAb 13 .5 sub-clone 7C6-2's Vi, aming acid
residues 43-58 of SEQ 13 NO:3 represent the CDR1; amino acid residues 74-80 of SEQ 1D
NQO:3 represent the CDRZ; and amino acid residues 113-121 of SEQ D NG:3 represent the
CDR3. Within mAb 13 .5 sub~clone 7C6-2's Vg, amino acid residues 56-54 of SEQ D NO:4
represent the CDRI; amimo acid residues 69-84 of SEQ D NO:4 represent the CDR2; and
amino acid residues 117-126 of SEQ 1D NO:4 reprosent the CDR3.

[00125] Antibody 13.5 sub-clong 7G8-A1 (first)

[00126] The hybridoma designated 13.5 sub-clone 7G8-Al (first) secretes a monoclonal
antibody specific for gquetiapine. The antibody 18 designated 13.5 sub-clone 7G8-Al (first).
The nucleotide sequence of mAb 135 sub-clong 7G8-A1 (first)'s Vi s designated SEQ ID
NG5 and that of the VY is designated SEQ 1D NG:7. Within mAb 13.5 sub-clone 7GR-Al
{(first)'s V1, nucleotides 127-174 of SEQ 1D NQO:5 represent the CDRI; nucleotides 220-240
of SEQ ID NG:S represent the CDR2; and nucleotides 336-364 of SEQ D NGS5 represent
the CDR3. Within mAb 135 sub-clone 7GR-Al (firsty's Vg, nuclectides 145-162 of SEQ 1D
NG:7 represent the CDRI; nucleotides 205-252 of SEQ 1D NO:7 represent the CDR2; and
nucieotides 349-357 of SEQ 1D NO:7 represent the CDR3,

100127} The corresponding predicted amino acid sequences of mAb 135 sub-clone
7G8-AL (first)'s vanable chain regions were also deternuned, and are designated SEQ ID
NG:E (light chain) and SEQ 1D NO:10 (heavy cham}. Within mAb 135 sub-clone 7G8-
Al(firsty's Vi, anmuno acid residues 43-38 of SEQ 1D NG:8 represent the CDRI; amino acid
residucs 74-80 of SEQ 1D NO:R represent the CDRZ; and amino acid residues 113-121 of
SEQ 1D NO:8 represent the CDR3. Within mAb 13.2 sub-clone 7G8-A1 {first)'s Vg, anuno
acid residugs 45-54 of SEQ 1D NG:10 represent the CDRI; amino acid residugs 69-84 of
SEQ ID NO:10 represent the CDR2; and amino acid residues 117-119 of SEQ 1D NG 10
represent the CDR3.

[00128] Antibody 13.5 sub-clone 7G8-Al (second)

(00129} The hvbndoma designated 13.5 sub-clone 7G8-Al (second) secretes a
monoclonal antibody specific for quetiapme. The antibody is designated 13.5 sub-clone 7GE-
Al (second). The nucleotide sequence of mAb 135 sub-clone 7G8-Al (second)'s Vi is
designated SEQ 1D NO:6 and that of the Vy 15 designated SEQ 1D NO:7. Within mAb 135
sub-clone 7G8-A1 (second)'s Vi, nucleotides 136-168 of SEQ 1D NO:6 represent the CDRI;
nuclectides 214-234 of SEQ ID NO:6 represent the CDR2; and nucleotides 331-357 of SEQ
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ID NO:6 represent the CDR3. Within mAb 1335 sub-clone 7G8-Al (second)s Vp,
nucleotides 145-162 of SEQ 1D NQO.7 represent the DRI, nuclestides 205-252 of SEQ 1D
NO:7 represent the CDR2; and nucleotides 349-357 of SEQ 1D NO:7 represent the CDR3.

[00130] The corresponding predicted amino acid sequences of mAb 135 sub-clong
7G8-A1 (second)'s vanable chain regions were also determined, and are designated SEQ 1D
NG9 (light chain) and SEQ 1D NG:10 (heavy cham}. Within mAb 13.5 sub-clone 7G3-
Al(second)'s Vi, amino acid residues 46-56 of SEQ 1D NO:9 represent the CDRI; amino
acid residues 72-78 of SEQ 1D NG9 represent the CDR2; and amino acid residues 111-119
of SEQ ID NG9 represent the CDR3. Within mAb 13.2 sub-~clone 7G8-A1 (second)'s Vu,
amino acid residucs 49-54 of SEQ ID NG:10 represent the CDRI; amino acid residues 69-84
of SEQ ID NG:10 represent the CDRZ; and amimno acid residues 117-119 of SEQ 1D NG 10
represent the CDR3.

[00131] Antibody 13.2 clone 158

(00132} The hybridoma designated 132 clone 158 scorctes a monoclonal antibody
specific for quetiapine. The antibody is designated 13.2 clone 158, The nucleotide sequence
of mAb 13.2 clone 158's V. is designated SEQ ID NO:11 and that of the Vy 15 designated
SEQ ID NO:12. Within mAb 132 clone 158's Vi, nucleotides 127-174 of SEQ 1D NO:11
represent the CDRI; nucleotides 220-240 of SEQ ID NG i1 represent the CDRZ; and
nuclectides 337-363 of SEQ [D NO:11 represent the CDR3. Within mAb 13.2 clone 158's
Vi, nucleotides 148-162 of SEQ ID NO:12 represent the CDR1Y; nucleotides 205-235 of SEQ
1D NO:12 represent the CDRZ; and nucleotides 352-386 of SEQ ID NO:12 represent the
CDR3.

{00133} The corresponding predicted aming acid sequences of mAb 132 clone 158
variable chain regions were also determined, and are designated SEQ ID NO: 13 (light chain)
and SEQ ID NO:14 ¢heavy chain). Within mAb 13.2 clone 1538's Vi, amino acid residues 43-
58 of SEQ ID NO:13 represent the CDRI; amino acid residues 74-80 of SEQ 1D NO:13
represent the CDR2; and amino acid residues 113-121 of SEQ ID NO:13 represent the
CDR3. Within mAb 13.2 clone 158's Vi, amino acid residues 50-54 of SEQ ID NG 14
represent the CDR1; amino acid residoes 69-83 of SEQ ID NG: 14 represent the CDR2: and
amino acid residucs 118-129 of SEQ 1D NO: 14 represent the CDR3.

[00134]  Antibody ZH3-9

3
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00135} The hvbridoma designated 2H8-9 secretes a monoclonal antibody specific for
quetiapine. The antibody is designated ZHR-9. The nuclestide sequence of mAb ZHS-9's ¥,
1s designated SEQ 1D NO: 15 and that of the Vy 1s designated SEQ 1D NG:16. Within mAb
2H8-9s Vi, nucleotides 136-163 of SEQ 1D NO:15 represent the CDR1; nucleotides 21 i-
231 of SEQ ID NG:15 represent the CDR2Z; and nucleotides 328-3534 of SEQ 1D NO:15
reprosert the CDR3. Within mAb 2HS8-9's Vy, nucleotides 148-162 of SEQ 1D NO:16
represent the CDRI; nucleotides 205-255 of SEQ ID NO:16 represent the CDR2; and
nuclectides 352-384 of SEQ ID NG 16 represent the CBR3.

(00136} The corresponding predicted amino acid sequences of mAb 2H8-9's vanable
chain regions were also determined, and are designated SEQ 1D NO:17 (light chain) and SEQ
ID NO:IS (heavy chaind, Within mAb 2HS-9's Vi, amino acid residues 46-35 of SEQ ID
NG:17 represent the CDRI; amino acid residues 71-77 of SEQ 1D NG:17 represent the
CDR2; and amino acid residues 110-118 of SEQ ID NG: 17 represent the CDR3. Within
mAb Z2HB-9 's Vy, amine acid residues 50-34 of SEGQ ID NQO: 18 represent the CDR1; amino
acid residuss 69-85 of SEQ 1D NGO 18 reprosent the CDRZ; and aming acid residues 118-128
of SEQ 1D NO:18 represent the CDR3.

EXAMPLE 3
Competitive Immuncassays for Quetiapine and Multiplex Competitive Imvmunoassay

for Aripiprazole, Olanzapine, Quetiapine, and Risperidone/Paliperidone

[00137] Following a secries of inununizations with quetiapine unmunogens, such
mamunogens are found i applications US 2014/0221616 and US 2014/0057305 (c.g.,
Compound 9), mouse taill bleeds were tested for reactivity using an ELISA. Hybridoma
supematants were also tested. ELISA data shown in Tables | and 2 below shows reactivity

of several hvbridomas (fusion pariner was NSO cells).

Table 1
Dilutio
1]
400
400 blank | 8811 | 6ct | 706 | 7Ei2 | 7F11 | 7G8 | 158
1200 5 N

#9
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1200
3600
3600
10800
10800

400  0.0042  2.8658 23324 35570 21778 34324 3.4827 3.9334
400 0.0046 26840 24006 34019 20640 3.2081 37577 3.8828
1200 C.0041 1.3364 1.0672 22842 08067 21062 22851 27713
1200 0.0027 13444 0.8933 20116 08801 20682 21656 2.8238
3600 00088 04795 (0.3368 0.9588 02729 0.92783 1.0856 1.8665
3600 00053 0.5089 0.3800 0.8461 03073 0.8828 1.0875 1.2518
10800 0.0061 0.2003 01371 03777 01184 03415 04859 1.4510
10800 0.0044 01921 01837 0.4002  0.1145 0.4142 0.5238 1.3111

Table 2
dilution 21 388
400 2.3464 1.4609
1200 1.0930 (0.5724
3600 0.4360 0.1883
10800 $.1934 0.0739
460 1.3327 2 %448 0.0054
1200 0.523% 1.4237 0.0043
3600 0.2017 (4.4729 0.0094
10800 0.0786 (.1966 0.0074
dilution 311 4A2 5F1
[00138] After clones were wdentified via ELISA reactivity, competition ELISAs were

run to approximate affinity and cross-reactivity with smmular compounds. Figs. 1A to 1E

show the ELISA cross-reactivity results from quetiapine hybridoma subclones.

(00139} Supcroatant was then tosted by competition ELISA to detormine 1if the signals
were specific fo guetiapme.  Figs. 2A and 2B show the results from representative

hybridomas. Data shows specific reactivity to quetiaping.

00140} Fig. 3 shows the competitive immunoassay format used on a lateral flow assay
device m which the capture antibody, a quetiapime clone, was deposited on a chip along with
a detection conjugate consisting of quetiapine conjugated to a fluorophore. In this
competitive format as show 1 Fig. 3, a low level of analvie {quetiapine) results in high
signal, whereas a high level of analyte {guetiapine) resulis in low signal. The amount of

quetiapine in the sample can be calculated from the loss of fluorescence compared to a

(9]
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control sample with no drug present. A typical dose response curve generated with

quetiaping sub-clones 1s shown in Fig 4.

[00141] Fig. 5 shows the chip design of a lateral flow assay device according to one
embodiment of the subject invention. The device includes a zone or arca for receiving the
sample, a conmjugate zone (which contains desired labeled competitive binding partner(s)),
and a reaction zone {eight areas within the reaction zone are mdicated; each area can contain
a separate desired antibody). Sample flows from the sample zone through the conjugate zone

and to the reaction zone.

(00142} Figs. 6-9 show typical dose response curves for an aripiprazole positive control
{sample contaming aripiprazole) gencrated with antibody 5C7 deposited in reaction zong 2
and a labeled aripiprazole competitive binding partner in the conjugate zone (Fig. 6}, an
olanzapine positive control {(sample containing olanzapine) generated with antibody 4G9-1
deposited in reaction zone 4 and a labeled olanzapine competitive binding partoer in the
conjugate zone (Fig. 7}, a quetiapine positive control (sample containing quetiaping}
generated with antibody 11 deposited in reaction zone 6 and a labeled quetiapine competifive
binding pariner in the conjugate zone (Fig. 8), and a nisperidone positive control (sample
containing rispendong) gencrated with antibody 3-9 deposited in reaction zone 8 and a
labeled risperidone competitive binding partner in the conjugate zone (Fig. 9). The labeled
competitive binding partners in the conjugate zone compete with the drugs present m the
samples for binding to the antibodies. The amount of label is detected and is an indication of
the amount of drug present i the sample (the amount of signal being inversely proportional

to the amount of drug in the sample - sce Fig. 3}

[00143] In order to confirm that conjugates of labeled competitive binding partners do
not bind to antibodies deposited in the reaction zones, negative controls were conducted by
using samples containing no drugs. Referring to Table 3, a sample containing no aripiprazole
is deposited m the sample zone and moves by capillary action through the conjugate zone
(this time contaming labeled olanzapine, labeled quetiapine, and labeled nispendons, but no
labeled aripiprazole) and to the reaction zone. The reaction zone again contains arnpiprazole
antibody (5C7) 1n reaction zone 2. Table 3 below shows the results, confirmung that there is
no dose response and the olanzapine, guetiapine, and risperidone conjugates that move by

capillary action through the reaction zone do not bind to the aripiprazole antibody.

(9]
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Table 3

Aripiprazole:Clone 5C7-Math Model 1(ONg/MLOONC) .../

< ; Reactmn Read Peai{ Mean Paal Mean Mean

ﬁAssay—MM Conj i Zone | Position | Area | Heigit Background
ARIP-MM1 ICLAN, QUET, RISP 2 0.77 1.56 3.99
ARIP-MMI [CLAN, QUET, RISP 4 -8,02 0.06 4.14
ARIP-MM1 [CLAN, QUET, RISP 5 .08 0.10 4.2%9
ARIP-MM1 ICLAN, QUET, RISP 8 0.13 0.12 4.61

\\\\\\ A . 1

{00144} Referring to Table 4, a sample containing no clanzapine is deposited in the

sample zone and moves by capillary action through the conjugate zone (this time containing
labeled anpiprazole, labeled guetiapine, and labeled rispenidone, but no labeled olanzapine)
and to the reaction zone. The reaction zone again contains olanzapine antibody (4G9-1) n
reaction zone 4. Table 4 below shows the results, confirming that there is no dose response
and the anipiprazole, quetiaping, and nispenidone conjugates that move by capillary action

through the reaction zone do not bind to the olanzapine antibody.

Table 4
.Q?A.?ffi...f?.?.«?nﬁ.4?5?:%:.....«?.th.M?d%ﬂ..%.ﬁ@n.glm%@nfe} .................................................................................................

: i Reaction |  Read Peak Meaz‘i Peak Maan Mean
Assay-MM Conj Zone | Position . Area | Height  Background
OLAN-MM1L JARIP, QUET,RISP 2 -83.03 0.05 4.38
OLAN-MM1 {ARIP QUET,RISP OLAN 4 8.74 1.10 4.56
OLAN-MML{ARIP QUET RISP & 0.06 0.08 4.79
OLAN-MM1 {ARIP, QUET,RISP 8 0.11 0.13 5.17
¥ B S
[00145] Referring to Table 5, a sample containing no quetiaping is deposited in the

sample zone and moves by capillary action through the conjugate zone (this time containing
labcled anpiprazole, labeled olanzapine, and labeled risperidone, but no labeled quetiapine)
and to the reaction zone. The reaction zone again containg guetiapime antibody (11} in
reaction zone 6. Table 5 below shows the results, confirming that there is no dose response
and the anpiprazole, olanzapine, and risperidone conjugates that move by capillary action

through the reaction zone do not bind to the quetiapine antibody.

(9]
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Table 5

Quetaapme Cione 11-Math Model 1 (Gng/’mL Conc.}

Reactmﬁ Read Peak Mean Peak Meaﬁ Mean

Assay—MM Conj

Z Position | Area Height Backgmund
GQUET-MM1T IARIP, GLAN, RISP 2 -3.01 0.07 3.85
QUET-MM1T 1ARIP,GLAN,RISP 4 3.0% 0.12 4.01
QUET-MMI IARIP,OLAN RISP QUET 6 0.03 0.08 4.24
QUET-MMT IARIP OLAN RISP & 8.04 Q.07 4,56
T R e
[00146] Referring to Table 6, a sample containing no rispenidone is deposited in the

sample zone and moves by capillary action through the comjugate zone (this time containing
labeled aripiprazole, labeled olanzapine, and labeled guenapine, but no labeled rispenidong)
and to the reaction zone. The reaction zone again contains risperidone antibody (5-9}) in
reaction zone 8 Table 6 below shows the results, confirming that there is no dose response
and the aripiprazole, olanzapine, and quetiaping conpugates that move by capillary action

through the reaction zone do not bind to the risperidone antibody.

Table 6

Rasper;dme -Clone 5-%-Math M@dei 1 (Qngj’ml, Lonc. )

Reactm Read Peak Mean Peak Mean Wiean

Assay-MM Conj

Zone Position = Area Height Backgmurﬁd
RISP-MML [ARIP OLAN, QUET 2 0.02 011 7.43
RISP-MML [ARIP,OLAN, QUET 4 .05 0.14 7.73
RISP-MM1 [ARIP, OLAN, QUET 5] .20 0,19 211
RISP-MM1 [ARIP,OLAN, QUET] RISP ] 1.57 3.23 8.85
\ SO N
(00147} To confirm that conjugates of labeled competitive binding partners bind only to

their respective antibodics deposited in the reaction zones, additional negative controls were
conducted bv again using samples contaiming no drugs. Referring to Table 7, a sample
containing no aripiprazole is deposited in the sample zone and moves by capillary action
through the conjugate zone {this time containing labeled aripiprazole} and to the reaction
zone. The reaction zone again containg arpiprazole antibody (5C7) in reaction zone 2, as
well as olanzapine antibody (4G9-1} in reaction zone 4, quetiapine antibody (11} in reaction

zone 6, and vsperidone antibody (5-9) in reaction zone 8. Table 7 below shows the results,

(9]
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confirming that there is no dose response except to the aripiprazole antibody 5C7 (in reaction
zong 2},

Table 7

iArip‘ipmmienCime 5C7-Math Model 1 {Ong/mli Conc.)

| | Peak  Peak

: : iReactien | Mean = Mean Mean
ﬁAssawMMﬁ Conj Zone  Read Position Area Height Background
ARIP-MMIIARIP OLAN, QUET RISP ARIP 2 60.34 97.53 5.44
ARIP-MM1{ARIP,OLAN, QUET,RISP | 4 2.86 3.91 11.66
ARIP-MMI1|ARIP,OLAN,QUET, RISP 5 1.12 1.23 11.03
ARIP-MMI1IARIP, CLAN,QUET,RISP & g 3.14 4.15 12.94

AR U R T T s R R S R
(00148} Referring to Table 8, a sample containing no olanzapine is deposited in the

sample zone and moves by capillary action through the conjugate zone (this hme containing
labeled olanzapine) and to the reaction zone. The reaction zone again contains aripiprazole
antibody (5C7) in reaction zone 2, as well as olanzapine antibody (4G9-1) in reaction zone 4,
quetiaping antibody (113 in reaction zone 6, and nisperidone antibody (5-9) in reaction zone 8.
Table 8 below shows the results, confirming that there 1s no dose response except to the
olanzapine antibody 4(9-1 {in reaction zonc 4}.

Table 8

ii)LANnCEane 4G9-1-Math Model 1{0ng/mL Conc.}

: : . Peak Peak |
| Reaction  Mean . Mean Mean
‘Assay-MM Conj ! Zone | ReadPosition Area @ Height | Background
OLAN-MMUARIP, OLAN,QUET, RISP 2 8.02 0.08 4.86
OLAN-MMUIARIP,OLAN,GUET,RISP | OLAN 4 34.23 51.80 5.38
OLAN-MMUARIP,OLAN,QUET RISP G $.22 0.32 5.39
OLAN-MMUARIP, OLAN,QUET, RISP a 8.15 0.17 5.59
N S S e
[00149] Referring to Table 9, a sample containing no guetiapine 15 deposited in the

sample zone and moves by capillary action through the conjugate zone {this ime containing
labeled quetiapine) and to the reaction zone. The reaction zone again contains aripiprazole

antibody (5C7) in reaction zone 2, as well as olanzapine antibody (4(G9-1) in reaction zone 4,
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quetiaping antibody (11} in reaction zone 6, and risperidone antibody (53-9) in reaction zone 8.
Table 9 below shows the results, confirming that there is no dose response except to the

quetiapine antibody 11 (in reaction zone 6}.

Table 9

Quetiapine-Clone 11-Math Model 1Bng/miConc)
5 E ~ Peak = Peak

§ g Reaction  Mean  Mean Mean
|Assay- MM Conj . Zone Read Position | Area = Height | Background
QUET-MMLARIP, OLAN, QUET, RISP 2 $.13 0.4% 10.02
QUET-MM1IARIP,OLAN, QUET,RISP & 4 0.08 0.23 10.47
QUET-MMILARIP, OLAN, QUET, RISP & 140.35 181.33 7.91
QUET-MM1JARIP, GLAN, QUET,RISP § 8 1.58 2.61 11.53

G T T T T T S
(00150} Referring to Table 10, a sample containing no risperidone is deposited in the

sample zone and moves by capillary action through the comjugate zone (this time containing
labeled risperidone} and to the reaction zone. The reaction zone again contains aripiprazole
antibody (5C7) in reaction zone 2, as well as olanzapine antibody (4G9-1) in reaction zone 4,
quetiaping antibody (113 in reaction zone 6, and nisperidone antibody (5-9) in reaction zone 8.
Table 10 below shows the results, confirming that there 1s no dose response except to the
risperidone antibody 3-9 (in reaction zongc 8}.

Table 10

Reaction Mean | Mean Mean

Assay-MM Conj Zone | Read Position | Area | Height | Background
RISP-MMLIARIP,OLAN, QUET,RISP 2 1.03 1.51 9.07
RISP-MMLIARIP,OLAN,QUET,RISP 4 0.65 0.91 9.60
RISP-MMLIARIP,OLAN,QUET,RISP § ) 2.81 5.39 10.48
RISP-MMLIARIP, OLAN, QUET,RISP RISP g 55.98 100.91 11.58

Tl R RN R e T
[00151] The results shown above confirm that conjugates of labeled competitive binding

partners bind only to their respective antibodies in the reaction zone.
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00152} Figs., 10-13 show tvpical dose response curves in specific antibody reaction
zones, and proof of dose response low/high concentration for ecach specific assay in the
presence of other comjugates. In Fig. 10, a sample containing aripiprazole is deposited in the
sample zone and moves by capillary action through the comjugate zone (this time containing
labeled aripiprazole, labeled olanzapine, labeled quetiaping, and labeled rispenidong) and to
the reaction zone. The reaction zone again contains aripiprazole antibody (3C7) 1o reaction
zone 2. A typical dose response curve was generated as is shown m Fig. 10 only for

aripiprazole, and not for olanzapine, quetiapine, or risperidone.

(00153} In Fig. 11, a sample containing olanzapine is depasited in the sample zone and
moves by capillary action through the conmjugate zone (this time contaming labeled
anpiprazole, labeled olanzapine, labeled quetiapine, and labeled risperidone) and to the
reaction zone. 'The reaction zone again contains olanzaping antibody {(4G%-1) in reaction
zone 4. A typical dose response curve was generated as is shown m Fig. 11 only for

olanzaping, and not for anpiprazole, quenapine, or nsperidone.

(00154} In Fig. 12, a sample containing quetiapine is deposited in the sample zone and
moves by capillary action through the conmjugate zone (this time contaming labeled
aripiprazole, labeled olanzapine, labeled quetiapine, and labeled risperidone) and to the
reaction zone, The reaction zong again contains quetiapinge antibody (11} in reaction zong 6.
A typical dose response curve was gencrated as is shown in Fig. 12 only for quetiapine, and

not for anpiprazole, olanzapine, or risperidone.

(00155} In Fig. 13, a sample contaming risperidone is deposited m the sample zone and
moves by capillary action through the comjugate zone (this time contaming labeled
anpiprazole, labeled olanzapine, labeled quetiapine, and labeled risperidone) and to the
reaction zone. 1he reaction zone again contains risperidone antibody (5-9) in reaction zone
8. A typical dosc response curve was generated as is shown in Fig. 13 only for risperidone,

and not for anpiprazole, olanzapine, or quetiapine.

00156} Figs. 14-17 show typical dose response curves for each assay in the presence of
other conjugates and antibodies. In Fig. 14, a sample containing arnipiprazole is deposited m
the sample zone and moves by capillary action through the conjugate zone {again containing
labeled aripiprazole, labeled olanzapine, labeled quetiaping, and labeled nsperidong) and to
the reaction zone. The reaction zone again conitaing anpiprazole antibody (5C7) 1 reaction

zone 2, as well as olanzapine antibody (4G9-1) 1n reaction zone 4, quetiapine antibody (11} in
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reaction zone 6, and nsperidone antibody (5-9) in reaction zone 8. A typical dose response
curve was gencrated for aripiprazole. as is shown in Fig. 14. When a sample containing
olanzapine was deposited in the sample zone of this chip, a typical dose response curve was
generated for olanzapine as shown m Fig. 15, When a sample confaining guetiapine was
deposited in the sample zone of this chip, a typical dose response curve for quetiapine was
gencrated as shown in Fig. 16, When a sample containing risperidone was deposited in the
sample zone of this chip, a tvpical dose response curve for nsperidone was generated as

shown in Fig. 17.

[00157] Figs. 18-21 show comparisons of dose response curves gencrated as positive
controls (Figs. 6-9) to dose response curves generated in the multiplex format (Figs. 14-17).
The compartson for aripiprazole is shown in Fig. 18; for olanzapine in Fig. 19; for quctiapine
in Fig. 20; and for risperidone i Fig. 21. These figures show that the positive control curves

are similar to the multiplex curves.

[00158] These data show that a lateral flow assay device of the subject mvention can be
used to detect multiple amti-psvchotic drugs using a single sample from a patient on one

portable, point-of-care device.

[00159] In describing the present invention and s various embodiments, specific
terminology 1s emploved for the sake of clarity. However, the mvention s not intended to be
timited to the specific terminclogy so selected. A person skilled in the relevant art will
recognize that other equivalent components can be employed and other methods developad
without departing from the broad concepts of the current rovention. All references cited
anywhere n this specification are incorporated by reference as if each had been individually

ncorporated.
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What is claimed is:

1. An isolated antibody or a binding fragment thereot, which binds to quetiapine
comprising:

aj the isolated antibody or the fragment thereof comprising a lhight chain
variable region baving an amino acid sequence consisting of SEQ {03 NO:3 and a heavy cham
variable region having the amino acid sequence consisting of SEQ [D NO:4;

b} the isolated antibody or the fragment thereof comprising a light chain
variable region having an amino acid sequence consisting of SEQ 1D NG:8 and a heavy chain
variable region having the amino acid sequence consisting of SEQ 1D NO:10;

¢} the isolated antibody or the fragment thercof comprising a hight cham
variable region having an amino acid sequence consisting of SEQ 1D NG9 and a heavy chain
variable region having the anmino acid sequence consisting of SEQ 1D NO:10; or

d} the isolated antibody or the a fragment thereof compnising a hight chain
variable region having an amino acid sequence consisting of SEQ 1D NO:17 and a heavy
chain varnable region having the amino acid sequence consisting of SEQ 1D NG 18,

2. The antibody of claim 1,

B

wherein the antibody comprises the hight cham
variable region having the amino acid sequence SEQ ID NG:3 and the heavy chain variable
region having the amino acid sequence SEQ 1D NO 4.

3. The antibody of claim 1, wherem the antibody comprises the light chain
variable region having the amino acid sequence SE{} ID N8 and the heavy chain vanable

region having the amino acid sequence SEQ 1D NG:10.

4. The antibody of claim 1, whercin the antibody comprises the light cham
variable region having the amino acid sequence SEQ 1D NG9 and the heavy chaio variable

region having the amino acid sequence SEQ 1D NG 10
3. The antibody of claim 1, wherem the antibody comprises the light chain

variable region having the amine acid sequence SEQ 1D NO:17 and the heavy chain varniable

region having the amino acid sequence SEQ D NO:18.
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6. The antibody of claim 1, wherein the anttbody comprises:

ay a light chain complementarity determining region {CBR) 1 sequence
comprising amino acid residucs 43 1o 58 of SEQ 1D NG:3;

b} a light chain CDR2 sequence comprising amino acid residues 74 to 80 of
SEQ ID NO:3;

¢} a light chain CDR3 sequence comprising amino acid residues 113 to 121 of
SEQ D NG:3;

d} aheavy cham CDR1 sequence comprising aming acid residues 50 to 54 of
SEQ ID NG 4,

¢} a heavy chain CDR2 sequence comprising amino acid residucs 69 to 84 of
SEQID NG:4: and

f} aheavy chain CDR3 sequence comprising aming acid residues 117 to 126 of

SEQ ID NO:4.

7. The antibody of claim 1, wherein the antibody comprises:

a} a light chain CDRI sequence comprising amino acid residues 43 to 38 of
SEQ ID NGO

b} a light chain CDR2 sequence comprising amino acid residues 74 1o 80 of
SEQ ID NOS;

¢} a light chaim UDR3 sequence comprising amino acid residues 113 1o 121 of
SEQ D NO:S;

d} aheavy cham CDRI sequence comprising aming acid residues 49 to 54 of
SEQ ID NO:19;

¢} a heavy chain CDR2 sequence comprising amino acid residucs 69 to 84 of
SEQ ID NO:10; and

f} aheavy chain CDR3 sequence comprising aming acid residues 120 to 130 of

SEQ ID NO:10.

8. The antibody or claim 1, wherein the antibody comprises:

a} a light chain CBRI sequence comprising amine acid residues 46 to 56 of
SEQ ID NG9,

b} a light chain CDR2 sequence comprising amino acid residues 72 to 78 of

SEQ ID NO:9;

.
(]



WO 2017/106508 PCT/US2016/066940

¢} a light chain CDR3 sequence compnsing amino acid residues 111 to 119 of
SEQ ID NG9,

d} a heavy chain CDR1 sequence comprising amino acid residues 49 to 54 of
SEQ ID NO:140;

¢} a heavy chain CDRZ sequence comprsing amino acid residucs 69 to 84 of
SEQ 1D NO:10; and

f} aheavy chain CDR3 sequence comprising amino acid residues 120 to 130 of

SEQ 1D NO:10.

9. The antibody or claim 1, wherein the antibody comprises:

ay a light cham CDRI sequence comprising amino acid residues 46 to 55 of
SEQ ID NO:17;

b} a light chain CDRZ sequence comprising anuno acid residues 71 to 77 of
SEQ D NO:17;

¢} a light chain CDR3 sequence compnsing amino acid residues 110 to 118 of
SEQ ID N7,

d} a heavy chain CDR1 sequence comprising amino acid residues 50 to 54 of
SEQ ID NO:18;

¢} a heavy chain CDR2 sequence compnsing aming acid residues 69 to 85 of
SEQIDNQO:1%; and

f} a heavy chain CDR3 sequence comprising amino acid residues 118 to 128 of

SEQ ID NO:18.

190. The antibody of claim 1, wherein the antibody binding fragment is sclected

from the group of fragments consisting of Fv, F(ab'), Flab")2, scFv, minibody and diabody

fragments.

11 The antibody of claim 1, wherein the antibody is a monoclonal antibody .
12. An assay kit comprising the antibody of claim 1.

13. An assay device comprising the antibody of claim 1.
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14. The assay device of claim 13, wherein the device is a lateral flow assay device.
15. A method of detecting guctiaping in a sample, the method comprising:
{1} contacting a sample with the antibody of claim | labeled with a detectable

marker, wherein the labeled antibody and quetiapine present in the sample form a labeled
complex; and

{11} detecting the labeled complex so as to detect quetiapine in the sample.

14 A competitive immunoassay method for detecting quetiapine in a sample, the
method comprising:
{1} contacting a sample with the anfibody of claim 1, and with quetiapme or a
competitive binding partner of quetiapine, wherein one of the antibody and the quetiapine
or competitive binding partner thercof is labeled with a detectable marker, and whercin
sample quetiapine competes with the quetiapine or competitive binding pariner thereof
for binding to the antibody; and

{11} detecting the label so as to detect sample quetiapine.

17. The method of claim 16, wherein the quetiapine or competitive binding pariner

thereof 1s labeled with the detectable marker.

18. The method of claim 16, wherein the antibody is labeled with a detectable
marker.
19 The method of claim 16, wherein the immunoassay is performed on a lateral

flow assay device and the sample 1s applied to the device.

24, The method of claim 15 or 16, further comprising detecting the presence of ong

or more analytes in addition to quetiapine.

21 The method of claim 20, wherein the one or more analytes are anti-psychotic

drugs other than quetiapine.
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22. The method of claim 21, wherein the anti-psychotic drugs other than guetiapine
are selected from the group consisting of. risperidone, paliperidone, anpiprazole, olanzaping,

and metabolites thereof.

[S.]

3. An isolated antibody or a binding fragment thercof, which binds to quetiapine
comprising:

a) a light chain complementanty determining region {CDR} 1 sequence
comprising aming acid residues 43 to 58 of SEQ ID NG:3;

by a hght chain CDR2 sequence compnsing amino acid residues 74 to 80 of
SEQ ID NG:3;

¢} a hight chain CDR3 sequence comprising amino acid residues 113 to 121 of
SEQ ID NO:3;

d} a heavy chain CDRI sequence comprising amino acid residues 30 to 54 of
SEQ D NGO 4,

¢} a heavy chain CDR2 sequence comprising amino acid residues 69 to 84 of
SEG ID NO4; and
f) a heavy chamn CDR3 sequence comprising anino acid residues 117 to 126 of

SEQ ID NO:4.

24. An isolated antibody or a binding fragment thercof, which binds to quetiapine
comprising:

a} a light chain CBRI sequence comprising amine acid residues 43 to 58 of
SEG ID NO:S;

by a light chain CDR2 scquence compnsing amino acid residues 74 1o 80 of
SEQ ID NOE;

¢} a light chain CDR3 sequence comprising amino acid residues 113 to 121 of
SEQ ID NOK,

d} a heavy chain CDRI sequence comprising amino acid residues 49 to 54 of
SEQ D NO:19;

¢} a heavy chain CDR2 sequence comprising amino acid residues 69 to 84 of
SEQ D NO:19; and

f} aheavy chain CDR3 sequence comprising amino acid residues 120 10 130 of

SEQ ID NO:10.
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25. An 1solated antibody or a binding fragment thereof, which binds o quetiapine
comprising:

ay a light cham CDRI sequence comprising amino acid residues 46 to 56 of
SEQ ID NG9,

b} a light chain CDRZ sequence comprising anuno acid residues 72 to 78 of
SEQ D NG9,

¢} a light chain CDR3 sequence compnsing amino acid residues 111 to 119 of
SEQ ID NG9,

d} a heavy chain CDR1 sequence comprising amino acid residues 49 to 54 of
SEQ ID NG:16;

¢} a heavy chain CDR2 sequence compnsing aming acid residucs 69 to 84 of
SEQ D NO:10; and

f} aheavy chain CDR3 sequence comprising amino acid residues 120 to 130 of

SEQ 1D NO:10.

26. An isolated antibody or a binding fragment thereof, which binds o quetiapine
comprising:

a} a light cham CDRI sequence comprising aming acid residues 43 to 58 of
SEQ 1D NO:13;

b} a light chain CDRZ sequence comprising anuno acid residucs 74 to 80 of
SEQ I NO:I3;

¢} a light chain CDR3 sequence compnsing amino acid residues 113 1o 121 of
SEQ D NO:13;

d} a heavy chain CDRI sequence comprising anmino acid residues 50 to 54 of
SEQ ID NO:14;

¢} a heavy chain CDRZ sequence comprising amino acid residucs 69 to 85 of
SEQ D NO:14; and

f} aheavy chain CDR3 scquence comprising amino acid residues 118 to 129 of

SEQ ID NO:14.

27. An 1solated antibody or a binding fragment thereof, which binds o quetiapine

comprising:
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a} a light chain CDRI sequence comprising anino acid residues 46 to 55 of
SEQ ID N7,

by a light chain CDR2 scquence comprising amino acid residues 71 1o 77 of
SEQ ID NO:17:

¢} a light chaim UDR3 sequence comprising amino acid residues 110 to0 118 of
SEQ D NO:T;

d} a heavy chain CDRI sequence comprising aming acid residues 30 o 34 of
SEQ I NO:IS;

¢} a heavy chain CDR2 sequence comprising amino acid residues 69 to 83 of
SEQ ID NG 18; and

f} aheavy chain CDR3 sequence comprising amino acid residues 118 10 128 of

SEQ ID NO:18.

28, The antibody of any one of claims 23-27, wherein the antibody binding
fragment 1s selected from the group of fragments consisting of Fv, F{ab'), F(ab'}2, scFv,

mimibody and diabody fragments.

29. The antibody of any one of claims 23-27, wherein the antibody 1s a monoclonal
antibody.
30 An assay kit comprising the antibody of any one of claims 23-27.

31 An assay device compnsing the antibody of any one of claims 23-27.
32, The assay device of claim 31, wherein the device is a lateral flow assay device.

A method of detecting quetiapine i a sample, the method comprising:

(U9
4l

(1) contacting a sample with the antibody of any one of claims 23-27 labeled with a
detectable marker, wherein the labeled antibodv and quetiapine present i the sample
form a labeled complex; and

{11} detecting the labeled complex so as to detect quetiapine in the sample.
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2

4 A competitive mmmunoassay method for detecting guetiapine n a sample, the
method comprising:

(1 contacting a sample with the antibodv of anv onc of claims 23-27, and with
quetiapine or a competitive bindimg partner of quetiapine, wherein one of the antibody
and the quetiapine or competitive binding partner thercof is labeled with a detectable
marker, and wherein sample guetiapine competes with the guetiapine or competitive
binding partner thereof for binding to the antibody; and

{11} detecting the label so as to detect sample quetiapine.

35. The method of claim 34, wherein the quetiapine or competitive binding pariner

thereof i1s labeled with the detectable marker.

36. The method of claim 34, wherein the antibody is labeled with a detectable
marker.
37. The method of claim 34, wherein the mmmuncassay is performed on a lateral

flow assay device and the sample is applied to the device.

38. The method of claim 33 or 34, further comprising detecting the presence of one

or more analytes i addition to quetiaping.

39. The method of claim 38, wherein the one or more analytes are anti-psychotic

drugs other than quetiapine.

40, The method of claim 39, wheren the anti-psychotic drugs other than quetiapine
are selected from the group consisting of. risperidone, paliperidone, aripiprazole, olanzaping,

and metabolites thereof.



WO 2017/106508 PCT/US2016/066940

120%
100%
80% e 7 AL
o= 76
% Ab Bound -
un 60%1% o= 711
! s el A V24
40%, - —¥— 708
! - & - 834
20% 18 -+~ 9¢7
G% H [ ]
0.0 20.0 40.0 60.0
Concentration (ng/mi)
1209
0% e O
100%# e == (5
o, R gt e - NQ
% Ab Bound 80%- %" - 0ODQ
0% - = —¥— 70H-Q
40 R A A e s A ~---50% Inh
Yo . 8 B
‘%%\ Q\\\
20% B S
0% :
0 500 1000 1500 2000

Inhibitor Concentration (ng/mi)

SUBSTITUTE SHEET (RULE 26)



WO 2017/106508 PCT/US2016/066940

7G6
140%
120%
100% M -
80% o
% Ab Bound =
. cedhne (IS
0% 3 213

20%

0%
0.0 100.0 200.0 300.0 400.0 5000

Concentration (ng/mi)

120%

100%

80% }"w
%

I —t—7G8 Q
50%% Sek == 738 Q8
& N\l —- -+ 44 Tendd “;;:‘“Hi e = 50%

% Ab Bound

)
L2

8!
g

40%
20%

0% ha
0 200 400 600
Inhibitor Concentration {(ng/mi)

SUBSTITUTE SHEET (RULE 26)



WO 2017/106508 PCT/US2016/066940

3/23

120%

1 OO%%\
80% -\ T,
'K L -

“zf""“ . w ol 7 -OH O
i i Rl o= 5% Inh

% Ab Bound
60%

g
°E
ig
[
§

40%A";\QMM&MMM"
\

20% \
0% e

0 2 4 6 8 10

Competitor Concentration (ng/mi)

SUBSTITUTE SHEET (RULE 26)



WO 2017/106508 PCT/US2016/066940

120%
100%
80%-HEN
% Ab Bound
60%
40% uy
50% Eao mi:"""w ook, —H— 7“OH Q
N y ~——~ 50%
% 5
0 50 100 150 200 350 300 350 400 450 500
Inhibitor Concentration {ng/mil)
158
120%
100% i
80% e @

% Ab Bound . =g (5
6@ /é | omﬁmn NQ
40%, e (D

% ~%—7-0H Q
20% ~ - 5%,
G% __ o R, B T, T o, oo e o e g0

0 100 200 300 400 500 600
Concentration (ng/mi)

SUBSTITUTE SHEET (RULE 26)



WO 2017/106508 PCT/US2016/066940

5/23

1. 3

Competitive Formats: Ab Down

| Label | | Label | | Label |

Analyte —> 4

; . Analyte-
wor— Y Y T Y 4
|

| Signal

High
Aﬂaiy‘(e”’”ﬂ Aﬂaiytgm
=YYy Y V8

signal

i i
SIS ST S S

SUBSTITUTE SHEET (RULE 26)



WO 2017/106508 PCT/US2016/066940

6/23

1200
10004
800 e T35 2
Mean Response gy e D G-0
(RFU) weshme 7(G8-AT

400

200
0

0 500 1000 1500 2000 2500 3000
Quet Concentration (ng/mi)

SUBSTITUTE SHEET (RULE 26)



WO 2017/106508 PCT/US2016/066940

7/23

_+ Gonjugate

e Antibody
~>Zone 2
~Zone 4
> | >Z0ne 6

~Zone 8

SUBSTITUTE SHEET (RULE 26)



WO 2017/106508 PCT/US2016/066940

8/23

ARIP Peak Mean Area vs. Conc.
Clone 5C7

= Poalk Mean Area

Mean Peak
Area

: A

0 500 1000 1500 2000
ARIP Concentration {ng/mi)

SUBSTITUTE SHEET (RULE 26)



WO 2017/106508 PCT/US2016/066940

923

OLAN Peak Mean Area vs. Cone.
Clone 4G9-1

45
40
35

30
Mean Peak o5

Area 20

°
5 T
0 B~

0 100 200 300 400 500 600
OLAN Concentration {ng/mi)

e Pl Mean Area

SUBSTITUTE SHEET (RULE 26)



WO 2017/106508 PCT/US2016/066940

10/23

Quet Peak Mean Area vs. Conc.
Clone 11

140

@ Poak Mean Area

100
Mean Peak 80
Area 60
40
20

0

0 500 1000 1500 2000
Quet Concentration (ng/mi)

SUBSTITUTE SHEET (RULE 26)



WO 2017/106508 PCT/US2016/066940

11/23

RISP Peak Mean Area vs. Conc.
Clone 5C7

-~ Poal Mean Area

Mean Peak
Area

Q i ; S ; - \
0 50 100 150 200 350 300

RISP Concentration (ng/mi)

SUBSTITUTE SHEET (RULE 26)



WO 2017/106508 PCT/US2016/066940

12/23

ARIP Multiplex: ARIP RZ--CZ: A,0.Q,R

an
80
707 e ARIP
680 o

Mean Peak 50 - OLAN

Area o= QUET

40 —3— RISP
30
20

10

Low Concentration High Concentration E
Math Model Fluids Low and High End Each Assay

SUBSTITUTE SHEET (RULE 26)



WO 2017/1063508 PCT/US2016/066940
13/23
OLAN Multiplex: OLAN RZ--CZ: A,0,Q.R
50
o =X
45 i =X
40 T
0 T,
35 S =
20 *u, e AR P
Mean Peak ”"*X o= OLAN
Area . ~-she- QUET
20 N —~ RISP
15 =
‘!\
10 <
5 -

Low Concentration High Concentration E

Math Model Fluid Concentration Low and High End Each Assay

SUBSTITUTE SHEET (RULE 26)



WO 2017/106508

14/23

PCT/US2016/066940

QUET Multiplex: QUET RZ--CZ: A,.0,Q.R

160
140
120

1
Mean Peak 0
Areg

60
40
20

Low Concentration

High Concentration E

g ARIP
«@~ OLAN
-~ QUET
—>—RISP

Math Model Fluid Concentration Low and High End Each Assay

SUBSTITUTE SHEET (RULE 26)



WO 2017/106508 PCT/US2016/066940

15/23

Mean Peak
Areg

Low Concentration High Conceniration !

Math Model Fluid Concentration Low and High End Each Assay

SUBSTITUTE SHEET (RULE 26)



WO 2017/106508 PCT/US2016/066940

16/23

ARIP: Full Multiplex = RZ: A,0,QR- CZ: A 0,Q.R

160
140
120

Mean Peak 100
Area 80+

40
20
0

, ——ARIP
o AR
~dhee QUET
—>— RISP

1

Low Math Model Fluid Concentration to High Concentration

SUBSTITUTE SHEET (RULE 26)



WO 2017/106508 PCT/US2016/066940

17/23

15

OLAN: Full Multiplex = RZ: A,0,Q,R-- CZ: A,0,Q,R

120 =%
100 s £ £23{£3
Mean Peak %% - OLAN
Area 60 wedhoe QUET
40 -3 RSP
20
0

Low Math Model Fluid Concentration to High Concentration

SUBSTITUTE SHEET (RULE 26)



WO 2017/106508 PCT/US2016/066940

18/23

QUET: Full Multiplex = BRZ: A,0,Q,R-- CZ: A,O,Q,R

140
120 gewmeesasas >
Mean Peak 100 %“‘x\ e 431
Area 86&_ = “x% — 3 =#=0LAN
60 . =% ete- QUET
40 g5 oon o - 3 RISP
20
O a ; s
1 2 3 4

Low Math Model Fluid Concentration to High Concentration

SUBSTITUTE SHEET (RULE 26)



WO 2017/106508 PCT/US2016/066940

19/23

140
mmmmmmmmm %mw“%%
-Eggnwwmﬁm hm“”‘”m&
T L
Mean Peak g ARIP
Area 80 == OLAN
60 coghoe QUET
40 45 —»— RISP
20
0

Low Math Model Fluid Concentration to High Concentration

SUBSTITUTE SHEET (RULE 26)



WO 2017/106508 PCT/US2016/066940

20/23

ARIP only chip vs. Full Multiplex Clone 5C7

- ARIP only coated chip

-~ Fyll Multiplex

Mean Peak
Area

0 500 1000 1500 2000
ARIP Concentration {ng/ml)

SUBSTITUTE SHEET (RULE 26)



WO 2017/106508 PCT/US2016/066940

21/23

- LAN only coated chip
==& Full Multiplex

Mean Peak
Area 20 G

0 100 200 300 400 500 600
OLAN Concentration (ng/mi)

SUBSTITUTE SHEET (RULE 26)



WO 2017/106508 PCT/US2016/066940

22/23

- (JUET only coated chip
==& Full Multiplex

Mean Peak

Area 60

40

0r
0 0 a
0 %00 o

20

0

0 500 1000 1500 2000
QUET Concentration (ng/mi)

SUBSTITUTE SHEET (RULE 26)



WO 2017/106508 PCT/US2016/066940

23/23

- RSP only coated chip
=g = Full Multiplex

Mean Peak
Area

A

0 50 100 150 200 250 300
RISP Concentration (ng/mi)

SUBSTITUTE SHEET (RULE 26)



<110>
<120>
<130>

<140>
<141>

<150>
<151>

<160> 18
<170>

<210> 1

<211> 393
<212> DNA
<213>

<220>
<221>
<223>

62/268,924
2015-

12-17

source
/note=""Description of Artificial Sequence: Synthetic

polynucleotide™

<400> 1
atgaagttgc

gttgtgttga
tcttgcgcat
ctgcagaagc
ggggtCCC&g
agagtggagg
acgttcggtg
<210> 2
<211> 411
<212> DNA
<213>
<220>

<221>
<223>

ctgttaggct
cccaaactcc
ctagtcagag
caggccagtc
acaggttcag
ctgaggatct

gaggcaccaa

source
/note=""Description of Artificial Sequence:

polynucleotide™

<400> 2
atggctgtcc

gtgcagctga
tgcacagtct
ggaaagggtc
gctttcatgt

atgaacagtc

atggtagtgg

tggtgctgct
agcagtcagg
cggatttttc
tggagtggct
ccagactgag
tgcaagatga

gggatgtctg

PRD3398WOPCT_SL . TXT
SEQUENCE LISTING

JANSSEN PHARMACEUTICA NV

18668-409070 (PRD3398WOPCT)

PatentIn version 3.5

Artificial Sequence

gttggtgctg atgttctgga
actctccctg cctgccagtc
ccttctttac agtgatggaa
tccaaagctc ctgatctaca
tggcagtgga tcagggacag
gggagtttat ttctgctctc

gctggaaatc aaa

Artificial Sequence

cctctgcctg gtgacattcc
acctggccta gtgcagccct
attaaggagt tatggtgtat
gggagtgatt tggagaggtg
catctccaag gacaattcca
tgacactgcc acctactatt

gggcacaggg accacggtca
Page 1

ANTIBODIES TO QUETIAPINE AND USE THEREOF

ttcctgcttc
ttggagctca
acacctattt
aagtttccag
atttcactct

aaagtacaca

caagctgtgt
cacagagcct
attgggttcg
gaagcacaga
agagacaagt
gtgccatgat

ccgtctcctc

cagcagtggt
agcctccatc
acattggtac
ccgaatttct
cacgatcagc

tgttccgtgg

Synthetic

cctatcccag
gtccataacc
ccagtctcca
ctacaatgca
tttatttaaa
atttaaaagt

a

60
120
180
240
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360
393

60
120
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411



<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

PRD3398WOPCT_SL . TXT

3

131

PRT

Artificial Sequence

source
/note=""Description of Artificial Sequence: Synthetic
polypeptide"

3

Met Lys Leu Pro Val Arg Leu Leu Val Leu Met Phe Trp Ile Pro Ala
1 5

10 15

Ser Ser Ser Gly Val Vval Leu Thr GIn Thr Pro Leu Ser Leu Pro Ala

20 25 30

Ser Leu Gly Ala GIn Ala Ser lle Ser Cys Ala Ser Ser GIn Ser Leu

35 40 45

Leu Tyr Ser Asp Gly Asn Thr Tyr Leu His Trp Tyr Leu GIn Lys Pro

50

Gly GIn Ser Pro Lys Leu Leu lle Tyr Lys Val Ser Ser Arg lle Ser

65

70 75 80

Gly Val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr

85 90 95

Leu Thr 1le Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Phe Cys

100 105 110

Ser GIn Ser Thr His Val Pro Trp Thr Phe Gly Gly Gly Thr Lys Leu

115 120 125

Glu lle Lys
130

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

4
137
PRT
Artificial Sequence

source
/note=""Description of Artificial Sequence: Synthetic
polypeptide"

4

Met Ala Val Leu Val Leu Leu Leu Cys Leu Val Thr Phe Pro Ser Cys

1

5 10 15

Val Leu Ser GIn Val GIn Leu Lys GIn Ser Gly Pro Gly Leu Val GIn
5

20 2 30

Page 2
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Pro Ser GIn Ser Leu Ser Ile Thr Cys Thr Val Ser Asp Phe Ser Leu
35 40 45
Arg Ser Tyr Gly Val Tyr Trp Val Arg GIn Ser Pro Gly Lys Gly Leu
50 55 60

Glu Trp Leu Gly Val 1le Trp Arg Gly Gly Ser Thr Asp Tyr Asn Ala

65 70 75 80

Ala Phe Met Ser Arg Leu Ser Ile Ser Lys Asp Asn Ser Lys Arg GlIn
85 90 95

Val Leu Phe Lys Met Asn Ser Leu GIn Asp Asp Asp Thr Ala Thr Tyr

100 105 110
Tyr Cys Ala Met lle Phe Lys Ser Met Val VvVal Gly Asp Val Trp Gly
115 120 125
Thr Gly Thr Thr val Thr val Ser Ser
130 135

<210> 5

<211> 393

<212> DNA

<213> Artificial Sequence

<220>

<221> source

<223> /note=""Description of Artificial Sequence: Synthetic

polynucleotide™

<400> 5

atgaagttgc ctgttaggct gttggtgctg atgttctgga ttcctgcttc cagcagtgat

gttgtgctga cccagactcc actctccctg cctgtcagtc ttggagatca agcctccatc

tcttgcagat ctagtcagag ccttctttac agtaatggaa acacctattt acattggtac

ctgcagaagc caggccagtc tccaaagctc ctgatctaca aagtttccaa ccgattttct

ggggtcccag acaggttcag tggcagtgga tcagggacag atttcacact caagatcaac

agagtggagg ctgcggatct gggagtttat ttctgctctc aaagtacaca tgttccgtgg

acgttcggtg gaggcaccaa gctggaaatc aaa

<210> 6

<211> 387

<212> DNA

<213> Artificial Sequence

<220>

<221> source

<223> /note=""Description of Artificial Sequence: Synthetic

polynucleotide™
<400> 6

atggacatca gggctcctgc tcagtttctt

agatgtgaca tccagatgat tcagtctcca

ggcatcttgt tgctctggtt tccaggtgcc

tcgtccatgt ttgcctctct gggagacaga

Page 3
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gtcagtctct
aaaccaggtg

ccatcaaggt

PRD3398WOPCT_SL . TXT

cttgtcgggc tagtcagggc attagaggta atttagactg gtatcagcag

gaactattaa actcctgatc tactccacat ccaatttaaa ttctggtgtc

tcagtggcag tgggtctggg tcagattatt ctctcaccat cagcagccta

gagtctgaag attttgcaga ctattactgt ctacagcgta atgcgtatcc gctcacgttc
ggtgctggga ccaagctgga gctgaaa
<210> 7
<211> 390
<212> DNA
<213> Artificial Sequence
<220>
<221> source
<223> /note=""Description of Artificial Sequence: Synthetic
polynucleotide™
<400> 7
atgaaagtgt tgagtctgtt gtacctgttg acagccattc ctggtatcct gtctgatgta
cagcttcggg agtcaggacc tggcctcgtg aaaccttctc agtctctgtc tctcacctgc
tctgtcactg gcgactccat caccggtggt tattactgga actgggtccg gcagtttcca
ggaaacaaac tggaatggat gggctacata aactacgatg gtaccattca ctacaaccca
tctctcaaaa atcggatctc catcactcgt gacacatctc agaaccagtt tctcctgaag
ttgaattctg tgactgctga ggacacagcc acatattact gtgcaacctg ggactactgg
ggccaaggca ccactctcac agtctcctca
<210> 8
<211> 131
<212> PRT
<213> Artificial Sequence
<220>
<221> source
<223> /note=""Description of Artificial Sequence: Synthetic
polypeptide"
<400> 8
Met Lys Leu Pro Val Arg Leu Leu Val Leu Met Phe Trp Ile Pro Ala
1 5 10 15
Ser Ser Ser Asp Val Val Leu Thr GIn Thr Pro Leu Ser Leu Pro Val
20 25 30
Ser Leu Gly Asp GIn Ala Ser lle Ser Cys Arg Ser Ser GIn Ser Leu
35 40 45
Leu Tyr Ser Asn Gly Asn Thr Tyr Leu His Trp Tyr Leu GIn Lys Pro
50 55 60
Gly GIn Ser Pro Lys Leu Leu lle Tyr Lys Val Ser Asn Arg Phe Ser
65 70 75 80

Page 4
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Gly val

Leu Lys

Ser GIn

Glu lle
130

<210> 9
<211> 12
<212> PR

PRD3398WOPCT_SL . TXT

Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr
85 90 95

Ile Asn Arg Val Glu Ala Ala Asp Leu Gly val T

100

105

1

yr Phe Cys
10

Ser Thr His Val Pro Trp Thr Phe Gly Gly Gly Thr Lys Leu

115

Lys

9
T

<213> Artificial Sequence

<220>

<221> source

<223> /note=""Description of
polypeptide"

<400> 9
Met Asp
1

Phe Pro

Met Phe

GIn Gly

50

Thr Ile

65

Pro Ser

Ile Ser

Arg Asn

Lys

<210> 10
<211> 13
<212> PR

Ile Arg Ala

Gly

Ala

35

Lys

Arg

Ser

Ala
115

0
T

Ala

20

Ser

Arg

Leu

Phe

Leu

100

Tyr

5

Arg

Leu

Gly

Leu

Ser

85

Glu

Pro

Pro

Cys

Gly

Asn

Ile

70

Gly

Ser

Leu

Ala

Asp

Asp

Leu

55

Tyr

Ser

Glu

Thr

<213> Artificial Sequence

120

125

Artificial Sequence: Synthetic

GIn

Ile

Arg

40

Asp

Ser

Gly

Asp

Phe
120

Phe

GIn

25

Val

Trp

Thr

Ser

Phe

105

Gly

Leu

10

Met

Ser

Tyr

Ser

Gly

90

Ala

Ala

Gly

Leu

GIn

Asn

75

Ser

Asp

Gly
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Ile

GlIn

Ser

GlIn

60

Leu

Asp

Tyr

Thr

Leu

Ser

Cys

45

Lys

Asn

Tyr

Tyr

Lys
125

Leu

Pro

30

Arg

Pro

Ser

Ser

Cys

110

Leu

Leu

15

Ser

Ala

Gly

Gly

Leu

95

Leu

Glu

Trp

Ser

Ser

Gly

val

80

Thr

GIn

Leu



<220>

<221> source

<223> /note="Description of

polypeptide"

<400> 10
Met Lys Val
1

Leu Ser Asp

GIn Ser

35

Ser

Gly Gly

50

Tyr

Glu
65

Met

Ser Leu Lys

Phe Leu Leu

Ala
115

Tyr Cys

Ser
130

Ser

<210>
<211>
<212>
<213>

11
393
DNA

<220>
<221>
<223>

sourc

polyn

<400> 11
atgaagttgc

gttgtgatga
tcttgttggt
ctgcagaagc
ggggtcccag
agagtggagg
acgttcggat

Leu Ser
5

Val
20

GIn

Leu Ser

Tyr Trp

Gly

Asn Arg

85

Lys Leu

100

Thr Trp

e

ucleotide"

ctgttaggct
cccaaactcc
ctagtcagag
caggccagtc
acaggttcag
ctgaggatct

cggggaccaa

Leu

Leu

Leu

Asn

Ile

70

Ile

Asn

Asp

PRD3398WOPCT_SL . TXT

Leu Tyr

Arg Glu

Leu

Ser

Leu Thr
10

Gly Pro

25

Thr Cys

40

Trp Val

Asn

Ser lle

Ser Val

Tyr Trp

120

Artificial Sequence

gttggtgctg
actctccctg
ccttgtagac
tccaaagctc
tggcagtgga
gggaatttac
gctggaaatg

Ser

Arg

Asp

Thr

Thr

105

Gly

Val Thr

GIn Phe

Thr
75

Gly

Arg
90

Asp

Ala Glu

GIn Gly

atgttctgga
cctgtcagtc
agttatggaa
ctgatctaca
tcagggacag
ttttgctctc

aaa
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Ala Pro

Val
30

Gly Leu

Gly Asp Ser

45

Pro Asn

60

Gly

Ile Tyr

Thr Ser GIn

Thr Ala

110

Asp

Thr Thr

125

Leu

ttcctgettce
ttggagatca
acacctattt
aagtttccaa
atttcacact

aaactacata

Artificial Sequence: Synthetic

Gly lle
15

Lys Pro

Ile Thr
Leu

Lys

Pro
80

Asn

Asn GIn

95

Thr Tyr

Thr Val

/note=""Description of Artificial Sequence: Synthetic

cagtagtgat
agcctccatc
acattggtat
ccgattttct
caagatcagc

tgttccgtat

60
120
180
240
300
360
393



<210>
<211>
<212>
<213>

12
420
DNA

<220>
<221>
<223>

sourc

polyn

<400> 12
atggaatgga

gttcagctgc
tgcaaggcta
ggccatggcc
gctaaattca
caactcagca
gttaactacc
<210>
<211>

<212>
<213>

13
131
PRT

<220>
<221>
<223>

sourc

polyp

<400> 13

Met Lys Leu Pro Val Arg Leu

1

Ser Ser Ser

Ser Leu Gly

35

Val Asp Ser

50

Gly
65

GIn Ser

Gly val Pro

Leu Lys

GIn Thr

115

Ser

e

ucleotide"

cctgggtctt
accagtctgg
ccggctacac
ttgagtggat
agggcaaggc
gtgtgacatc

gctatcttat

e

/note=""Description of

eptide”

5

Asp Val

20

Asp GIn

Tyr Gly

Pro Lys

Asp Arg

85

Ser
100

Arg

Thr Tyr

Val

Ala

Asn

Leu

70

Phe

val

val

PRD3398WOPCT_SL . TXT

Artificial Sequence

tctcttcctc
agctgagctg
atttagtagg
tggagagttt
caccttcact
tgaagactct

ggactattgg

Artificial Sequence

Leu
Met Thr

Ile
40

Ser

Thr
55

Tyr

Leu Ile

Ser Gly

Glu Ala

Pro Tyr

120

ctgtcagtaa
atgaagcctg
tactggatag
ctacctggaa
gcagcaacat
gccgtctatt

ggtcaaggaa

Val Leu Met

10

GIn
25

Thr Pro

Ser Cys Trp

Leu

Trp

Val
75

Tyr Lys

Ser Gly Ser

90

Glu
105

Asp Leu

Thr Phe Gly

Page 7

ctgcaggtgt
gggcctcagt
agtggataaa
gtggaaattc
cctccaacac
tctgtgcaac

cctcagtcac

Phe Trp lle

Leu
30

Leu Ser

Ser GIn

45

Ser

Tyr Leu GIn

60

Ser Asn Arg

Gly Thr Asp

Gly 1le Tyr

110

Ser Gly Thr

125

/note=""Description of Artificial Sequence: Synthetic

ccactcccag
gaagatatcc
acagaggcct
taactacaat
agcctacatg
ctggtacgat

cgtctcctca

Artificial Sequence: Synthetic

Pro
15

Pro val

Ser Leu

Lys Pro

Phe Ser

80

Phe
95

Thr
Phe Cys

Lys Leu

60
120
180
240
300
360
420



PRD3398WOPCT_SL . TXT

Glu Met Lys
130

<210> 14

<211> 140

<212> PRT

<213> Artificial Sequence

<220>
<221> source
<223> /note="Description of Artificial Sequence: Synthetic

polypeptide”
<400> 14
Met Glu Trp Thr Trp Val Phe Leu Phe Leu Leu Ser Val Thr Ala Gly
1 5 10 15

Val His Ser GIn Val GIn Leu His GIn Ser Gly Ala Glu Leu Met Lys
20 25 30

Pro Gly Ala Ser Val Lys lle Ser Cys Lys Ala Thr Gly Tyr Thr Phe
35 40 45

Ser Arg Tyr Trp Ile Glu Trp lle Lys GIn Arg Pro Gly His Gly Leu
50 55 60

Glu Trp 1le Gly Glu Phe Leu Pro Gly Ser Gly Asn Ser Asn Tyr Asn
65 70 & %0

Ala Lys Phe Lys Gly Lys Ala Thr Phe Thr Ala Ala Thr Ser Ser Asn
85 90 95

Thr Ala Tyr Met GIn Leu Ser Ser Val Thr Ser Glu Asp Ser Ala Val
100 105 110

Tyr Phe Cys Ala Thr Trp Tyr Asp Val Asn Tyr Arg Tyr Leu Met Asp
115 120 125

Tyr Trp Gly GIn Gly Thr Ser Val Thr Val Ser Ser
130 135 140

<210> 15

<211> 384

<212> DNA

<213> Artificial Sequence

<220>
<221> source
<223> /note=""Description of Artificial Sequence: Synthetic

polynucleotide™
<400> 15
atggattttc aggtgcagat tttcagcttc ctgctaatca gtgcctcagt cataatgtcc 60
agaggagaaa atgtgctcac ccagtctcca gcaatcatgt ctgcaactct aggggagaag 120

Page 8



PRD3398WOPCT_SL . TXT

gtcaccatga gctgcagggc cagctcaaat gtaaagtaca tgtactggta ccagcagagg

tcaggtgcct cccccaaact atggatttat tacacatcca acctggcttc tggagtccca

gctcgcttca gtggcagtgg gtctgggacc tcttattctc tcacaatcag cagcgtggag

gctgaagatg ctgccactta ttactgccag cagtttacta gttccccatt cacgttcggce

acggggacaa aattggaaat aaaa

<210> 16

<211> 417

<212> DNA

<213> Artificial Sequence

<220>

<221> source

<223> /note=""Description of Artificial Sequence: Synthetic
polynucleotide™

<400> 16

atgggttggc tgtggaactt gctattcctg atggcagctg cccaaagtgc ccaagcacag

atccagttgg tacagtctgg acctgagctg aagaggcctg gagagacagt caagatctcc

tgcaaggctt ctgggtatac cttcacaacc tatggaatga gctgggtgaa acaggctcca

ggaaagggtt taaagtggat gggctacata aactcctact ctggagtgcc aacatatgct

gatgacttca agggacggtt tgccttctct ttggagacct ctgccagcac tgcctatttg

cagatcaaca acctcaaata tgaggacacg gctacatatt tctgtgcaag aggcgagatc

tactctggtg actacgtgga ctactggggc caaggcacca ctctcacagt ctcctca

<210> 17

<211> 128

<212> PRT

<213> Artificial Sequence

<220>

<221> source

<223> /note=""Description of Artificial Sequence: Synthetic
polypeptide"

<400> 17

Met Asp Phe GIn Vval GIn Ile

1

Val lle Met Ser Arg Gly Glu
20

5

Asn Val
25

Phe Ser Phe Leu Leu

10

Leu Thr

GlIn
30

Ile Ser Ala

Ser Pro Ala

Ser
15

Ser

Met Ser Ala Thr Leu Gly Glu
35

Ser Asn Val Lys Tyr Met Tyr
50 55

Pro Lys Leu Trp Ile Tyr Tyr
65 70

Lys Val Thr Met Ser

Cys Arg Ala
40 45

Trp Tyr GIn GIn Arg
60

Ser Gly Ala

Thr Ser Asn Leu Ala
75

Ser Gly Val
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Ser

Pro
80

180
240
300
360
384

60
120
180
240
300
360
417



Ala Arg Phe Ser Gly Ser Gly
85

Ser Ser Val Glu Ala Glu Asp

100

Thr Ser Ser Pro Phe Thr Phe

<210> 18
<211> 13
<212> PR

115

9
T

<213> Artificial Sequence

<220>

<221> source

<223> /note=""Description of
polypeptide”

<400> 18

Met Gly Trp Leu Trp Asn
1 5

Ala GIn
Pro Gly
Thr Thr
50

Lys Trp
65

Asp Asp
Thr Ala

Tyr Phe

Trp Gly
1

Ala

Glu

35

Tyr

Met

Phe

Cys
115

GIn

GIn

20

Thr

Gly

Gly

Lys

Leu

100

Ala

Gly

Ile

Val

Met

Tyr

Gly

85

GIn

Arg

Thr

GIn

Lys

Ser

Ile

70

Arg

Ile

Gly

Thr

Leu

Leu

Trp

55

Asn

Phe

Asn

Glu

Leu
135

PRD3398WOPCT_SL.TXT
Ser Gly Thr Ser Tyr Ser Leu Thr Ile
90 95

Ala Ala Thr Tyr Tyr Cys GIn GIn Phe
105 110

Gly Thr Gly Thr Lys Leu Glu Ile Lys
120 125

Artificial Sequence: Syntheti

(9]

Leu Phe Leu Met Ala Ala Ala GIn Ser
10 15

Val GIn Ser Gly Pro Glu Leu Lys Arg
25 30

Ser Cys Lys Ala Ser Gly Tyr Thr Phe
40 45

Val Lys GIn Ala Pro Gly Lys Gly Leu
60

Ser Tyr Ser Gly Val Pro Thr Tyr Ala
75 80

Ala Phe Ser Leu Glu Thr Ser Ala Ser
90 95

Asn Leu Lys Tyr Glu Asp Thr Ala Thr
105 110

Ile Tyr Ser Gly Asp Tyr Val Asp Tyr
120 125

Thr Val Ser Ser
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