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BIOMARKERS

FIELD OF THE INVENTION

[0001] The present invention relates to a method of diag-
nosing or monitoring schizophrenia or other psychotic disor-
ders

BACKGROUND OF THE INVENTION

[0002] Schizophrenia is a multifaceted neuropsychiatric
disease with an onset and aetiology driven by a complex
interplay of genetic, developmental, nutritional and environ-
mental factors. It affects at least 1% of the world population
and costs hundreds of billions of U.S. dollars in healthcare
provision and lost earnings.

[0003] Current diagnosis of schizophrenia and other psy-
chotic disorders is subjective due to the wide spectrum of
symptoms, their overlap with other disorders and the lack of
empirical disease-specific assays. An increased understand-
ing of the affected molecular pathways would be an important
step toward improving diagnostic tests, developing new pre-
symptomatic treatments and assessing the efficacy of preven-
tative interventions.

SUMMARY OF THE INVENTION

[0004] Using a global proteomic platform based on 1
dimensional and 2 dimensional nanoL.C-MS/MS technology
protein disease biomarkers for schizophrenia, have been
identified. Two discovery studies were conducted, using
serum samples taken from first-onset, drug-naive schizophre-
nia patients and healthy controls.

[0005] According to a first aspect, the present invention is
the use of one or more peptides selected from Importin 9,
NALP8, Vitamin K-dependent protein S, Alpha-1-antichy-
motrypsin, Lumican, Helicase, Haptoglobin related,
ANKRD26-like family C member 1B, ATPase family AAA
domain-containing protein 2B, Uncharacterized protein
C9orf93, Thyroxine-binding globulin, EF-hand domain-con-
taining family member A1, Alpha-aminoadipic semialdehyde
synthase, mitochondrial, 1-phosphatidylinositol-4,5-bispho-
sphate phosphodiesterase gamma-1, Cytosolic carboxypep-
tidase 2, Alpha-1-antichymotrypsin,

[0006] Uncharacterized protein FLJ36157, Attractin, Root-
letin, Complement component 7, Afamin, Kinesin-like pro-
tein, Poly [ADP-ribose] polymerase 1 (PARP1), Ig gamma-1
chain C region, Serum paraoxonase/arylesterase 1, Inter-al-
pha-trypsin inhibitor heavy chain H2, Inter-alpha-trypsin
inhibitor heavy chain H4, Apolipoprotein C-I11, Pregnancy
Zone protein, Heparin cofactor 2, Complement Clr subcom-
ponent, as a biomarker for schizophrenia or other psychotic
disorders, or predisposition thereto.

[0007] According to a second aspect, the present invention
is the use of two or more second peptides selected from E3
ubiquitin-protein ligase LRSAM1, IgMu, Coagulation factor
13, Apolipoprotein C1. Apolipoprotein D, Serine/threonine-
protein kinase, Mitochondrial ATP-binding cassette sub-fam-
ily B member 6, E3 ubiquitin-protein ligase, Haptoglobin,
ATPase family AAA domain-containing protein 2, Spectrin
beta chain erythrocyte, Cartilage oligomeric matrix protein,
Mannose-binding protein C, Integrin beta-3, Microtubule-
associated protein 2, Cathepsin 1.2, Complement factor B,
Complement component 5, Vitronectin; S-protein, Clusterin
(Apol), Hyaluronan-binding protein 2 and DNA topoi-
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somerase 2-alpha, as a biomarker for schizophrenia or other
psychotic disorders, or predisposition thereto

[0008] According to a third aspect, the present invention is
amethod of diagnosing or monitoring schizophrenia or other
psychotic disorders, or predisposition thereto, comprising
detecting and/or quantifying, in a sample from a test subject,
one or more of the first peptide biomarkers listed above.
[0009] According to a fourth aspect, the present invention is
amethod of diagnosing or monitoring schizophrenia or other
psychotic disorders, or predisposition thereto, comprising
detecting and/or quantifying, in a sample from a test subject,
two or more of the second peptide biomarkers listed above.
[0010] According to a fifth aspect, the present invention is
a method of monitoring efficacy of a therapy in a subject
having, suspected of having, or of being predisposed to
schizophrenia or other psychotic disorders, comprising
detecting and/or quantifying, in a sample from said subject,
one or more of the first peptide biomarkers listed above.
[0011] According to a sixth aspect, the present invention is
a method of monitoring efficacy of a therapy in a subject
having, suspected of having, or of being predisposed to
schizophrenia or other psychotic disorders, comprising
detecting and/or quantifying, in a sample from said subject,
two or more of the second peptide biomarkers listed above.

[0012] A further aspect of the invention provides ligands,
such as naturally occurring or chemically synthesised com-
pounds, capable of specific binding to the peptide biomarker.
A ligand according to the invention may comprise a peptide,
an antibody or a fragment thereof, or an aptamer or oligo-
nucleotide, capable of specific binding to the peptide biom-
arker. The antibody can be a monoclonal antibody or a frag-
ment thereof capable of specific binding to the peptide
biomarker. A ligand according to the invention may be
labelled with a detectable marker, such as a luminescent,
fluorescent or radioactive marker; alternatively or addition-
ally a ligand according to the invention may be labelled with
an affinity tag, e.g. a biotin, avidin, streptavidin or His (e.g.
hexa-His) tag.

[0013] A biosensor according to the invention may com-
prise the peptide biomarker or a structural/shape mimic
thereof capable of specific binding to an antibody against the
peptide biomarker. Also provided is an array comprising a
ligand or mimic as described herein.

[0014] Also provided by the invention is the use of one or
more ligands as described herein, which may be naturally
occurring or chemically synthesised, and is suitably a pep-
tide, antibody or fragment thereof, aptamer or oligonucle-
otide, or the use of a biosensor of the invention, or an array of
the invention, or a kit of the invention to detect and/or quan-
tify the peptide. In these uses, the detection and/or quantifi-
cation can be performed on a biological sample such as from
the group consisting of CSF, whole blood, blood serum,
plasma, urine, saliva, or other bodily fluid, breath, e.g. as
condensed breath, or an extract or purification therefrom, or
dilution thereof.

[0015] Diagnostic or monitoring kits are provided for per-
forming methods of the invention. Such kits will suitably
comprise a ligand according to the invention, for detection
and/or quantification of the peptide biomarker, and/or a bio-
sensor, and/or an array as described herein, optionally
together with instructions for use of the kit.

[0016] A further aspect of the invention is a kit for moni-
toring or diagnosing schizophrenia or other psychotic disor-
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ders, comprising a biosensor capable of detecting and/or
quantifying one or more of the first peptide biomarkers listed
above.

[0017] A further aspect of the invention is a kit for moni-
toring or diagnosing schizophrenia or other psychotic disor-
ders, comprising a biosensor capable of detecting and/or
quantifying two or more of the second peptide biomarkers
listed above.

[0018] Biomarkers for schizophrenia or other psychotic
disorders are essential targets for discovery of novel targets
and drug molecules that retard or halt progression of the
disorder. As the level of the peptide biomarker is indicative of
disorder and of drug response, the biomarker is useful for
identification of novel therapeutic compounds in in vitro and/
or in vivo assays. Biomarkers of the invention can be
employed in methods for screening for compounds that
modulate the activity of the peptide.

[0019] Thus, in a further aspect of the invention, there is
provided the use of a ligand, as described, which can be a
peptide, antibody or fragment thereof or aptamer or oligo-
nucleotide according to the invention; or the use of a biosen-
sor according to the invention, or an array according to the
invention; or a kit according to the invention, to identify a
substance capable of promoting and/or of suppressing the
generation of the biomarker.

[0020] Also there is provided a method of identifying a
substance capable of promoting or suppressing the generation
of the peptide in a subject, comprising administering a test
substance to a subject animal and detecting and/or quantify-
ing the level of the peptide biomarker presentin a test sample
from the subject.

DESCRIPTION OF THE INVENTION

[0021] The term “biomarker” means a distinctive biologi-
cal or biologically derived indicator of a process, event, or
condition. Peptide biomarkers can be used in methods of
diagnosis, e.g. clinical screening, and prognosis assessment
and in monitoring the results of therapy, identifying patients
most likely to respond to a particular therapeutic treatment,
drug screening and development. Biomarkers and uses
thereof are valuable for identification of new drug treatments
and for discovery of new targets for drug treatment. The
peptide biomarkers described herein may also be in ‘precur-
sor’ form.

[0022] Inone embodiment, one or more of the biomarkers
may be replaced by a molecule, or a measurable fragment of
the molecule, found upstream or downstream of the biomar-
ker in a biological pathway.

[0023] References herein to “other psychotic disorder”
relate to any appropriate psychotic disorder according to
DSM-IV Diagnostic and Statistical Manual of Mental Disor-
ders, 4th edition, American Psychiatric Assoc, Washington,
D.C., 2000. In one particular embodiment, the other psy-
chotic disorder is a psychotic disorder related to schizophre-
nia. Examples of psychotic disorders related to schizophrenia
include brief psychotic disorder delusional disorder, psy-
chotic disorder due to a general medical condition, schizoef-
fective disorder, schizophreniform disorder, and substance-
induced psychotic disorder.

[0024] As used herein, the term “biosensor” means any-
thing capable of detecting the presence of the biomarker.
Examples of biosensors are described herein.

[0025] Biosensors according to the invention may com-
prise a ligand or ligands, as described herein, capable of
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specific binding to the peptide biomarker. Such biosensors are
useful in detecting and/or quantifying a peptide of the inven-
tion.
[0026] Diagnostic kits for the diagnosis and monitoring of
schizophrenia and other psychotic disorders are described
herein. Preferably, they contain a biosensor capable of detect-
ing and/or quantifying a peptide biomarker.
[0027] Monitoring methods of the invention can be used to
monitor onset, progression, stabilisation, amelioration and/or
remission.
[0028] In methods of diagnosing or monitoring according
to the invention, detecting and/or quantifying the peptide
biomarker in a biological sample from a test subject may be
performed on two or more occasions. Comparisons may be
made between the level of biomarker in samples taken on two
or more occasions. Assessment of any change in the level of
the peptide biomarker in samples taken on two or more occa-
sions may be performed. Modulation of the peptide biomar-
ker level is useful as an indicator of the state of the schizo-
phrenia or other psychotic disorders or predisposition thereto.
An increase in the level of the biomarker, over time is indica-
tive of onset or progression, i.e. worsening of this disorder,
whereas a decrease in the level of the peptide biomarker
indicates amelioration or remission of the disorder, or vice
versa.
[0029] A method of diagnosis of or monitoring according
to the invention may comprise quantifying the peptide biom-
arker in a test biological sample from a test subject and
comparing the level of the peptide present in said test sample
with one or more controls.
[0030] The control used in a method of the invention can be
one or more control(s) selected from the group consisting of’
the level of biomarker peptide found in a normal control
sample from a normal subject, a normal biomarker peptide
level; a normal biomarker peptide range, the level in a sample
from a subject with schizophrenia or another psychotic dis-
order, or a diagnosed predisposition thereto; schizophrenia or
another psychotic disorder biomarker peptide level, or
schizophrenia or another psychotic disorder biomarker pep-
tide range.
[0031] A preferred method of diagnosing schizophrenia or
other psychotic disorders, or predisposition thereto, com-
prises:
[0032] (a) quantifying the amount of the peptide biom-
arker in a test biological sample; and
[0033] (b) comparing the amount of said peptide in said

test sample with the amount present in a normal control

biological sample from a normal subject.
[0034] A higher level of the peptide biomarker in the test
sample relative to the level in the normal control is indicative
of the presence of schizophrenia or other psychotic disorders,
or predisposition thereto; an equivalent or lower level of the
peptide in the test sample relative to the normal control is
indicative of absence of schizophrenia or other psychotic
disorders and/or absence of a predisposition thereto.
[0035] The term “diagnosis” as used herein encompasses
identification, confirmation, and/or characterisation of
schizophrenia or other psychotic disorders, or predisposition
thereto. By predisposition it is meant that a subject does not
currently present with the disorder, but is liable to be affected
by the disorder in time. Methods of monitoring and of diag-
nosis according to the invention are useful to confirm the
existence of a disorder, or predisposition thereto; to monitor
development of the disorder by assessing onset and progres-
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sion, or to assess amelioration or regression of the disorder.
Methods of monitoring and of diagnosis are also useful in
methods for assessment of clinical screening, prognosis,
choice of therapy, evaluation of therapeutic benefit, i.e. for
drug screening and drug development.

[0036] Efficient diagnosis and monitoring methods provide
very powerful “patient solutions” with the potential for
improved prognosis, by establishing the correct diagnosis,
allowing rapid identification of the most appropriate treat-
ment (thus lessening unnecessary exposure to harmful drug
side effects), reducing “down-time” and relapse rates.
[0037] Also provided is a method of monitoring efficacy of
a therapy for schizophrenia or other psychotic disorders in a
subject having such a disorder, suspected of having such a
disorder, or of being predisposed thereto, comprising detect-
ing and/or quantifying the peptide present in a biological
sample from said subject. In monitoring methods, test
samples may be taken on two or more occasions. The method
may further comprise comparing the level of the biomarker(s)
present in the test sample with one or more control(s) and/or
with one or more previous test sample(s) taken earlier from
the same test subject, e.g. prior to commencement of therapy,
and/or from the same test subject at an earlier stage of therapy.
The method may comprise detecting a change in the level of
the biomarker(s) in test samples taken on different occasions.
[0038] The invention provides a method for monitoring
efficacy of therapy for schizophrenia or other psychotic dis-
orders in a subject, comprising:

[0039] (a) quantifying the amount of the peptide biom-
arker; and
[0040] (b) comparing the amount of said peptide in said

test sample with the amount present in one or more

control(s) and/or one or more previous test sample(s)

taken at an earlier time from the same test subject.
[0041] A decrease in the level of the peptide biomarker in
the test sample relative to the level in a previous test sample
taken earlier from the same test subject is indicative of a
beneficial effect, e.g. stabilisation or improvement, of said
therapy on the disorder, suspected disorder or predisposition
thereto.
[0042] Methods for monitoring efficacy of a therapy can be
used to monitor the therapeutic effectiveness of existing
therapies and new therapies in human subjects and in non-
human animals (e.g. in animal models). These monitoring
methods can be incorporated into screens for new drug sub-
stances and combinations of substances.
[0043] Suitably, the time elapsed between taking samples
from a subject undergoing diagnosis or monitoring will be 3
days, 5 days, a week, two weeks, a month, 2 months, 3
months, 6 or 12 months. Samples may be taken prior to and/or
during and/or following an anti-depressant therapy. Samples
can be taken at intervals over the remaining life, or a part
thereof, of a subject.
[0044] Theterm “detecting” as used herein means confirm-
ing the presence of the peptide biomarker present in the
sample. Quantifying the amount of the biomarker present in a
sample may include determining the concentration of the
peptide biomarker present in the sample. Detecting and/or
quantifying may be performed directly on the sample, or
indirectly on an extract therefrom, or on a dilution thereof.
[0045] In alternative aspects of the invention, the presence
ofthe peptide biomarker is assessed by detecting and/or quan-
tifying antibody or fragments thereof capable of specific
binding to the biomarker that are generated by the subject’s
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body in response to the peptide and thus are present in a
biological sample from a subject having schizophrenia or
other psychotic disorders or a predisposition thereto.

[0046] Detecting and/or quantifying can be performed by
any method suitable to identify the presence and/or amount of
a specific protein in a biological sample from a patient or a
purification or extract of a biological sample or a dilution
thereof. In methods of the invention, quantifying may be
performed by measuring the concentration of the peptide
biomarker in the sample or samples. Biological samples that
may be tested ina method of the invention include cerebrospi-
nal fluid (CSF), whole blood, blood serum, plasma, urine,
saliva, or other bodily fluid (stool, tear fluid, synovial fluid,
sputum), breath, e.g. as condensed breath, or an extract or
purification therefrom, or dilution thereof. Biological
samples also include tissue homogenates, tissue sections and
biopsy specimens from a live subject, or taken post-mortem.
The samples can be prepared, for example where appropriate
diluted or concentrated, and stored in the usual manner.
[0047] Detection and/or quantification of peptide biomar-
kers may be performed by detection of the peptide biomarker
or of a fragment thereof, e.g. a fragment with C-terminal
truncation, or with N-terminal truncation. Fragments are suit-
ably greater than 4 amino acids in length, preferably 5, 6,7, 8,
9,10,11, 12,13, 14,15, 16,17, 18, 19, or 20 amino acids in
length.

[0048] The biomarker may be directly detected, e.g. by
SELDI or MALDI-TOF. Alternatively, the biomarker may be
detected directly or indirectly via interaction with a ligand or
ligands such as an antibody or a biomarker-binding fragment
thereof, or other peptide, or ligand, e.g. aptamer, or oligo-
nucleotide, capable of specifically binding the biomarker.
The ligand may possess a detectable label, such as a lumines-
cent, fluorescent or radioactive label, and/or an affinity tag.
[0049] For example, detecting and/or quantifying can be
performed by one or more method(s) selected from the group
consisting of: SELDI (-TOF), MALDI (-TOF), a 1-D gel-
based analysis, a 2-D gel-based analysis, Mass spec (MS),
reverse phase (RP) LC, size permeation (gel filtration), ion
exchange, affinity, HPLC, UPLC and other L.C or LC MS-
based techniques. Appropriate LC MS techniques include
ICAT® (Applied Biosystems, CA, USA), or iTRAQ® (Ap-
plied Biosystems, CA, USA). Liquid chromatography (e.g.
high pressure liquid chromatography (HPLC) or low pressure
liquid chromatography (LPLC)), thin-layer chromatography,
NMR (nuclear magnetic resonance) spectroscopy could also
be used.

[0050] Methods of diagnosing or monitoring according to
the invention may comprise analysing a sample of cerebrospi-
nal fluid (CSF) by SELDI TOF or MALDI TOF to detect the
presence or level of the peptide biomarker. These methods are
also suitable for clinical screening, prognosis, monitoring the
results of therapy, identifving patients most likely to respond
to a particular therapeutic treatment, for drug screening and
development, and identification of new targets for drug treat-
ment.

[0051] Detecting and/or quantifying the peptide biomark-
ers may be performed using an immunological method,
involving an antibody, or a fragment thereof capable of spe-
cific binding to the peptide biomarker. Suitable immunologi-
cal methods include sandwich immunoassays, such as sand-
wich ELISA, in which the detection of the peptide biomarkers
is performed using two antibodies which recognize different
epitopes on a peptide biomarker; radioimmunoassays (RI1A),
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direct, indirect or competitive enzyme linked immunosorbent
assays (ELISA), enzyme immunoassays (EIA), Fluorescence
immunoassays (FIA), western blotting, immunoprecipitation
and any particle-based immunoassay (e.g. using gold, silver,
or latex particles, magnetic particles, or Q-dots). Immuno-
logical methods may be performed, for example, in microtitre
plate or strip format.

[0052] TImmunological methods in accordance with the
invention may be based, for example, on any of the following
methods.

[0053] Immunoprecipitation is the simplest inmunoassay
method; this measures the quantity of precipitate, which
forms after the reagent antibody has incubated with the
sample and reacted with the target antigen present therein to
form an insoluble aggregate. Immunoprecipitation reactions
may be qualitative or quantitative.

[0054] In particle immunoassays, several antibodies are
linked to the particle, and the particle is able to bind many
antigen molecules simultaneously. This greatly accelerates
the speed of the visible reaction. This allows rapid and sen-
sitive detection of the biomarker.

[0055] Inimmunonephelometry, the interaction of an anti-
body and target antigen on the biomarker results in the for-
mation of immune complexes that are too small to precipitate.
However, these complexes will scatter incident light and this
can be measured using a nephelometer. The antigen, i.e.
biomarker, concentration can be determined within minutes
of the reaction.

[0056] Radioimmunoassay (RIA) methods employ radio-
active isotopes such as I'* to label either the antigen or
antibody. The isotope used emits gamma rays, which are
usually measured following removal of unbound (free) radio-
label. The major advantages of RIA, compared with other
immunoassays, are higher sensitivity, easy signal detection,
and well-established, rapid assays. The major disadvantages
are the health and safety risks posed by the use of radiation
and the time and expense associated with maintaining a
licensed radiation safety and disposal program. For this rea-
son, RIA has been largely replaced in routine clinical labora-
tory practice by enzyme immunoassays.

[0057] Enzyme (EIA)immunoassays were developed as an
alternative to radioimmunoassays (RIA). These methods use
an enzyme to label either the antibody or target antigen. The
sensitivity of EIA approaches that for RIA, without the dan-
ger posed by radioactive isotopes. One of the most widely
used EIA methods for detection is the enzyme-linked immu-
nosorbent assay (ELISA). ELISA methods may use two anti-
bodies one of which is specific for the target antigen and the
other of which is coupled to an enzyme, addition of the
substrate for the enzyme results in production of a chemolu-
minescent or fluorescent signal.

[0058] Fluorescent immunoassay (FIA) refers to immu-
noassays which utilize a fluorescent label or an enzyme label
which acts on the substrate to form a fluorescent product.
Fluorescent measurements are inherently more sensitive than
colorimetric (spectrophotometric) measurements. Therefore,
FIA methods have greater analytical sensitivity than EIA
methods, which employ absorbance (optical density) mea-
surement.

[0059] Chemiluminescent immunoassays utilize a chemi-
luminescent label, which produces light when excited by
chemical energy; the emissions are measured using a light
detector.
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[0060] Immunological methods according to the invention
canthus be performed using well-known methods. Any direct
(e.g., using a sensor chip) or indirect procedure may be used
in the detection of peptide biomarkers of the invention.
[0061] The Biotin-Avidin or Biotin-Streptavidin systems
are generic labelling systems that can be adapted for use in
immunological methods of the invention. One binding part-
ner (hapten, antigen, ligand, aptamer, antibody, enzyme etc)
is labelled with biotin and the other partner (surface, e.g. well,
bead, sensor etc) is labelled with avidin or streptavidin. This
is conventional technology for immunoassays, gene probe
assays and (bio)sensors, but is an indirect immobilisation
route rather than a direct one. For example a biotinylated
ligand (e.g. antibody or aptamer) specific for a peptide biom-
arker of the invention may be immobilised on an avidin or
streptavidin surface, the immobilised ligand may then be
exposed to a sample containing or suspected of containing the
peptide biomarker in order to detect and/or quantify a peptide
biomarker of the invention. Detection and/or quantification of
the immobilised antigen may then be performed by an immu-
nological method as described herein.

[0062] The term “antibody” as used herein includes, but is
not limited to: polyclonal, monoclonal, bispecific, humanised
or chimeric antibodies, single chain antibodies, Fab frag-
ments and F(ab'),fragments, fragments produced by a Fab
expression library, anti-idiotypic (anti-Id) antibodies and
epitope-binding fragments of any of the above. The term
“antibody” as used herein also refers to immunoglobulin
molecules and immunologically-active portions of immuno-
globulin molecules, i.e., molecules that contain an antigen
binding site that specifically binds an antigen. The immuno-
globulin molecules of the invention can be of any class (e. g.,
1gG, IgE, 1gM, IgD and IgA) or subclass of immunoglobulin
molecule.

[0063] The identification of key biomarkers specific to a
disease is central to integration of diagnostic procedures and
therapeutic regimes. Using predictive biomarkers appropriate
diagnostic tools such as biosensors can be developed, accord-
ingly, in methods and uses of the invention, detecting and
quantifying can be performed using a biosensor, microana-
Iytical system, microengineered system, microseparation
system, immunochromatography system or other suitable
analytical devices. The biosensor may incorporate an immu-
nological method for detection of the biomarker(s), electrical,
thermal, magnetic, optical (e.g. hologram) or acoustic tech-
nologies. Using such biosensors, it is possible to detect the
target biomarker(s) at the anticipated concentrations found in
biological samples.

[0064] Thus, according to a further aspect of the invention
there is provided an apparatus for diagnosing or monitoring
schizophrenia or other psychotic disorders which comprises a
biosensor, microanalytical, microengineered, microsepara-
tion and/or immunochromatography system configured to
detect and/or quantify any of the biomarkers defined herein.
[0065] The biomarker(s) of the invention can be detected
using a biosensor incorporating technologies based on
“smart” holograms, or high frequency acoustic systems, such
systems are particularly amenable to “bar code” or array
configurations.

[0066] In smart hologram sensors (Smart Holograms Ltd,
Cambridge, UK), a holographic image is stored in a thin
polymer film that is sensitised to react specifically with the
biomarker. On exposure, the biomarker reacts with the poly-
mer leading to an alteration in the image displayed by the
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hologram. The test result read-out can be a change in the
optical brightness, image, colour and/or position of the
image. For qualitative and semi-quantitative applications, a
sensor hologram can be read by eye, thus removing the need
for detection equipment. A simple colour sensor can be used
to read the signal when quantitative measurements are
required. Opacity or colour of the sample does not interfere
with operation of the sensor. The format of the sensor allows
multiplexing for simultaneous detection of several sub-
stances. Reversible and irreversible sensors can be designed
to meet different requirements, and continuous monitoring of
a particular biomarker of interest is feasible.

[0067] Suitably, biosensors for detection of one or more
biomarkers of the invention combine biomolecular recogni-
tion with appropriate means to convert detection of the pres-
ence, or quantitation, of the biomarker in the sample into a
signal. Biosensors can be adapted for “alternate site” diag-
nostic testing, e.g. in the ward, outpatients” department, sut-
gery, home, field and workplace.

[0068] Biosensors to detect one or more biomarkers of the
invention include acoustic, plasmon resonance, holographic
and microengineered sensors. Imprinted recognition ele-
ments, thin film transistor technology, magnetic acoustic
resonator devices and other novel acousto-electrical systems
may be employed in biosensors for detection of the one or
more biomarkers of the invention.

[0069] Methods involving detection and/or quantification
of one or more peptide biomarkers of the invention can be
performed on bench-top instruments, or can be incorporated
onto disposable, diagnostic or monitoring platforms that can
be used in a non-laboratory environment, e.g. in the physi-
cian’s office or at the patient’s bedside. Suitable biosensors
for performing methods of the invention include “credit”
cards with optical or acoustic readers. Biosensors can be
configured to allow the data collected to be electronically
transmitted to the physician for interpretation and thus can
form the basis for e-neuromedicine.

[0070] Any suitable animal may be used as a subject non-
human animal, for example a non-human primate, horse, cow,
pig, goat, sheep, dog, cat, fish, rodent, e.g. guinea pig, rat or
mouse; insect (e.g. Drosophila), amphibian (e.g. Xenopus) or
C. elegans.

[0071] The test substance can be a known chemical or
pharmaceutical substance, such as, but not limited to, an
anti-depressive disorder therapeutic; or the test substance can
be a novel synthetic or natural chemical entity, or a combina-
tion of two or more of the aforesaid substances.

[0072] There is provided a method of identifying a sub-
stance capable of promoting or suppressing the generation of
the peptide biomarker in a subject, comprising exposing a test
cell to a test substance and monitoring the level of the peptide
biomarker within said test cell, or secreted by said test cell.
[0073] The test cell could be prokaryotic, however it is
preferred that a eukaryotic cell be employed in cell-based
testing methods. Suitably, the eukaryotic cell is a yeast cell,
insect cell, Drosophila cell, amphibian cell (e.g. from Xeno-
pus), C. elegans cell or is a cell of human, non-human pri-
mate, equine, bovine, porcine, caprine, ovine, canine, feline,
piscine, rodent or murine origin.

[0074] In methods for identifying substances of potential
therapeutic use, non-human animals or cells can be used that
are capable of expressing the peptide.

[0075] Screening methods also encompass a method of
identifying a ligand capable of binding to the peptide biom-
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arker according to the invention, comprising incubating a test
substance in the presence of the peptide biomarker in condi-
tions appropriate for binding, and detecting and/or quantify-
ing binding of the peptide to said test substance.

[0076] High-throughput screening technologies based on
the biomarker, uses and methods of the invention, e.g. con-
figured in an array format, are suitable to monitor biomarker
signatures for the identification of potentially useful thera-
peutic compounds, e.g. ligands such as natural compounds,
synthetic chemical compounds (e.g. from combinatorial
libraries), peptides, monoclonal or polyclonal antibodies or
fragments thereof, which may be capable of binding the
biomarker.

[0077] Methods of the invention can be performed in array
format, e.g. on a chip, or as a multiwell array. Methods can be
adapted into platforms for single tests, or multiple identical or
multiple non-identical tests, and can be performed in high
throughput format. Methods of the invention may comprise
performing one or more additional, different tests to confirm
or exclude diagnosis, and/or to further characterise a condi-
tion.

[0078] The invention further provides a substance, e.g. a
ligand, identified or identifiable by an identification or screen-
ing method or use of the invention. Such substances may be
capable of inhibiting, directly or indirectly, the activity of the
peptide biomarker, or of suppressing generation of the pep-
tide biomarker. The term “substances” includes substarces
that do not directly bind the peptide biomarker and directly
modulate a function, but instead indirectly modulate a func-
tion of the peptide biomarker. Ligands are also included in the
term substances; ligands of the invention (e.g. a natural or
synthetic chemical compound, peptide, aptamer, oligonucle-
otide, antibody or antibody fragment) are capable of binding,
preferably specific binding, to the peptide.

[0079] The invention further provides a substance accord-
ing to the invention for use in the treatment of schizophrenia
or other psychotic disorders, or predisposition thereto.
[0080] Also provided is the use of a substance according to
the invention in the treatment of schizophrenia or other psy-
chotic disorder, or predisposition thereto.

[0081] Also provided is the use of a substance according to
the invention as a medicament.

[0082] Yet further provided is the use of a substance accord-
ing to the invention in the manufacture of a medicament for
the treatment of schizophrenia or other psychotic disorders,
or predisposition thereto.

[0083] A Kkit for diagnosing or monitoring schizophrenia or
other psychotic disorders, or predisposition thereto is pro-
vided. Suitably a kit according to the invention may contain
one or more components selected from the group: a ligand
specific for the peptide biomarker or a structural/shape mimic
of the peptide biomarker, one or more controls, one or more
reagents and one or more consumables; optionally together
with instructions for use of the kit.

[0084] The identification of biomarkers for schizophrenia
or other psychotic disorders permits integration of diagnostic
procedures and therapeutic regimes. Currently there are sig-
nificant delays in determining effective treatment and hitherto
it has not been possible to perform rapid assessment of drug
response. Traditionally, many anti-depressant therapies have
required treatment trials lasting weeks to months for a given
therapeutic approach. Detection of a peptide biomarker of the
invention can be used to screen subjects prior to their partici-
pation in clinical trials. The biomarkers provide the means to
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indicate therapeutic response, failure to respond, unfavour-
able side-effect profile, degree of medication compliance and
achievement of adequate serum drug levels. The biomarkers
may be used to provide warning of adverse drug response.
Biomarkers are useful in development of personalized brain
therapies, as assessment of response can be used to fine-tune
dosage, minimise the number of prescribed medications,
reduce the delay in attaining effective therapy and avoid
adverse drug reactions. Thus by monitoring a biomarker of
the invention, patient care can be tailored precisely to match
the needs determined by the disorder and the pharmacoge-
nomic profile of the patient, the biomarker can thus be used to
titrate the optimal dose, predict a positive therapeutic
response and identify those patients at high risk of severe side
effects.

[0085] Biomarker-based tests provide a first line assess-
ment of ‘new’ patients, and provide objective measures for
accurate and rapid diagnosis, in a time frame and with preci-
sion, not achievable using the current subjective measures.

[0086] Furthermore, diagnostic biomarker tests are useful
to identify family members or patients at high risk of devel-
oping schizophrenia or other psychotic disorders. This per-
mits initiation of appropriate therapy, or preventive measures,
e.g. managing risk factors. These approaches are recognised
to improve outcome and may prevent overt onset of the dis-
order.

[0087] Biomarker monitoring methods, biosensors and kits
are also vital as patient monitoring tools, to enable the phy-
sician to determine whether relapse is due to worsening of the
disorder, poor patient compliance or substance abuse. If phat-
macological treatment is assessed to be inadequate, then
therapy can be reinstated or increased; a change in therapy
can be given if appropriate. As the biomarkers are sensitive to
the state of the disorder, they provide an indication of the
impact of drug therapy or of substance abuse.

[0088] In particular embodiments of any of the previously
mentioned aspects of the invention, the invention may addi-
tionally comprise the use of one or more peptides selected
from Coagulation factor 13, Apolipoprotein C1, Apolipopro-
tein D, Serine/threonine-protein kinase, Mitochondrial ATP-
binding cassette sub-family B member 6, E3 ubiquitin-pro-
tein ligase, Haptoglobin, ATPase family AAA domain-
containing protein 2, Spectrin beta chain erythrocyte,
Cartilage oligomeric matrix protein, Mannose-binding pro-
tein C, Integrin beta-3, Microtubule-associated protein 2,
Cathepsin [.2, Complement factor B, Complement compo-
nent 5, Vitronectin; S-protein, Clusterin (Apol), Hyaluronan-
binding protein 2, DNA topoisomerase 2-alpha.

[0089] The following study illustrates the invention.

Study

[0090] Using global proteomic profiling, a range of circu-
lating biomarkers that differentiate first onset, drug naive
schizophrenia patients from healthy controls, were identified.
The aim of the study was to establish the utility of these
markers for 1) the early diagnosis of schizophrenia, 2) the
prediction of drug responses with a focus on metabolic side
effects, 3) the selection of appropriate drug treatments at first
onset and 4) translational medicine focussing on the valida-
tion of preclinical models for novel drug discovery and devel-
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opment. In particular, these biomarkers were tested for
patient selection and for monitoring their responses to novel
therapeutic treatments.

Materials and Methods

[0091] The first set of 67 serum samples investigated com-
prised 22 samples taken from first onset drug naive Schizo-
phrenia patients, 33 samples taken from healthy volunteers
and 12 quality control samples. They were prepared ran-
domly and blindly. The second set of 46 serum samples com-
prised 20 samples taken from first onset drug naive Schizo-
phrenia patients, 18 samples taken from healthy volunteers
and 8 quality control samples. They were prepared randomly
and blindly.

[0092] Each sample was depleted of the 20 most abundant
proteins using immunoaffinity chromatography (Pro-
teoPrep20, Sigma, St. Louis Mo.), loading a total of 560 pg of
protein of each sample onto the depletion column. Buffer
exchange was performed with 50 mM ammonium bicarbon-
ate using spin columns (Millipore, Bedford Mass.) with a 5
kDa molecular weight cut-off. The proteins were reduced
using 5 mM dithriotheitol (Sigma, St. Louis Mo.) at 60° C. for
30 min, and alkylated with 10 mM iodoacetamide (Sigma, St.
Louis Mo.) in the dark at room temperature for 30 min. The
proteins were digested using Trypsin (Promega, Madison,
Wis.), ata ratio of 1:50 (w/w Trypsin/Protein) for 16 hours at
37°C. Digestions were stopped by adding 2.3 ulof8.8 M HCI
to each sample. The samples were stored at -80° C.

[0093] Each sample was injected and analysed 3 times fol-
lowed by a blank injection (to ensure there is no carry-over of
peptides from one sample to the other in this sequential pro-
cess). For each sample, 8 ul were loaded using split-less nano
Ultra Performance Liquid Chromatography (10 kpsinanoAc-
quity, Waters, Milford Mass.). Buffers used were A: H,O+0.
1% formic acid; B: Acetonitrile+0.1% formic acid. Desalting
of the samples was performed online with 100% buffer A for
3 minutes, using an online Reverse-Phase C18 trapping col-
umn (180 pm i.d., 20 mm length and 5 um particle size)
(Waters, Milford Mass.). The samples were separated using a
C18 nanoColumn (75 umi.d., 200 mm length, 1.7 um particle
size) (Waters, Milford Mass.), at 300 nl/min.

[0094] The nanoUPLC was coupled online through a
nanoESl emitter of 7 cm length and 10 um tip (New Objective,
Woburn, Mass.) to a Quadrupole Time-of-Flight Mass Spec-
trometer (Qtof Premier, Waters, Milford Mass.). Data were
acquired in MS? (Expression) mode. In this mode, the qua-
drupole is set to transfer all ions while the collision cell
switches from low to high collision energy intermittently
throughout the acquisition time. In the low energy scans,
collision energy was set to 4 eV, while in the high energy
scans it was ramped from 20 to 43 e¢V. This mode enables
accurate mass measurement of both intact peptides as well as
fragments, and conservation of the chromatographic profile
for both intact peptides and fragments. Mass accuracy was
maintained throughout the analysis by the use of a LockSpray
apparatus. A reference compound (Glu-Fibrinopeptide B,
Sigma, St. Louis Mo.) was continuously infused using the
LockSpray and scanned intermittently every 30 seconds.
During data processing, the analyte spectra were corrected
based on the difference between the detected iz peak and
the theoretical iz peak (785.8426 [m+2H]+) of Glu-Fibrin-
opeptide B.

Data Processing and Protein Identification

[0095] Raw data, acquired in continuum format, were pro-
cessed using the ProteinLynx Global Server software version
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2.3 (also known as Identity®) (Waters, Milford Mass.). Both
quantitative and qualitative information were produced auto-
matically by the software, using the default parameters.

Quantitative Information

[0096] Intensity measurements were obtained by integra-
tion of the total ion volume of each extracted, charge-state-
reduced, deisotoped and mass corrected ion across the mass
spectrometric and chromatographic volume (a 3-dimensional
version of extracted ion chromatogram method). In this type
of acquisition, chromatographic profile is maintained repro-
ducibly throughout the sample set, thus it is possible to
directly compare the intensities of precursor ions across all
injections of all samples, following normalization based on
the internal standard (digested saccharomyces cerevisiae
Enolase) that was added to each sample.

[0097] Thedata set was then filtered using the free software
package R (www.r-project.org) and only peptides that were
detected in at least 2 out of 3 injections of each sample and at
least 70% of the samples were included in the analysis. Those
peptides that did not pass these filtering criteria were
excluded from the analysis as the quantitative information
they generate is of low confidence due to poor replication.
[0098] The intensities of the correlating peptides of each
identified protein were averaged to produce total protein
intensity across all samples in which they were detected, as
described by Schwarz et al. 2007.

[0099] A two-tailed Student’s T-Test was performed based
on the protein intensities with a significance cut-off of P<0.
05. Determined p-values were corrected for multiple hypoth-
eses testing according to Benjamini and Hochberg, signifi-
cance of Q<0.03.

Results
[0100]

T-test (p
Protein Name Accession value)
Coagulation factor 13 P05160IF13B_ HUMAN 0.014
Apolipoprotein C1 P02654|APOCI_HUMAN 0.044
Apolipoprotein D PO5090]APOD_HUMAN 0.024
Importin 9 Q96P701IPO9_HUMAN 0.0066
Serine/threonine-protein QONRMT7ILATS2 HUMAN 0.033
kinase
Mitochondrial ATP-binding ~ QINP58/ABCB6_HUMAN 0.035
cassette sub-family B
member 6
E3 ubiquitin-protein ligase Q8IWVEIUBR2_HUMAN 0.038
NALP8 Q86W28INALP8_HUMAN 0.0045
Vitamin K-dependent P07225/PROS_HUMAN 0.046
protein S
Alpha-1-antichymotrypsin PO1011IAACT_HUMAN 0.0064
Lumican P51884|LUM_HUMAN 0.0169
Helicase Q15477ISKIV2_HUMAN 0.019
Haptoglobin PO0738/HPT_HUMAN 0.043
Haptoglobin related POO739IHPTR _ HUMAN 0.0022
ATPase family AAA domain- Q6PL18IATAD2__HUMAN 0.0070
containing protein 2
Spectrin beta chain, P11277ISPTB1_HUMAN 0.0084
erythrocyte
E3 ubiquitin-protein ligase Q6UWEOILRSM1_HUMAN 0.0121
LRSAM1
ANKRD26-like family C A5A3E0IA26CB__HUMAN 00124
member 1B
ATPase family AAA domain- Q9ULIOIATD2B_HUMAN 0.0144

containing protein 2B
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-continued

T-test (p
Protein Name Accession value)
Uncharacterized protein QO6TFL3ICI093_HUMAN 0.0177
C90rf93
Cartilage oligomeric P497471COMP_HUMAN 0.0241
matrix protein
Thyroxine-binding globulin ~ P05543ITHBG_HUMAN 0.0256
EF-hand domain-containing ~ Q8IYUS|EFHAI_HUMAN  0.0264
family member Al
Mannose-binding protein C P11226MBL2_HUMAN 0.0289
Alpha-aminoadipic QOUDRSIAASS_ HUMAN 0.0307
semialdehyde synthase,
mitochondrial
Integrin beta-3 P05106/ITB3_HUMAN 0.0318
1-phosphatidylinositol-4,5- P19174/PLCG1_HUMAN 0.0332
bisphosphate
phosphodiesterase
gamma-1
Cytosolic carboxypeptidase 2 Q5US5Z8 CBPC2_HUMAN  0.0341
Alpha-1-antichymotrypsin PO10111AACT _HUMAN 0.0344
Microtubule-associated P11137IMAP2_HUMAN 0.0349
protein 2
Uncharacterized protein QSNOV7IYC009_HUMAN 0.0388
FLI36157
Cathepsin L2 0O60911ICATL2_HUMAN 0.0390
Attractin O75882|ATRN_HUMAN 0.0409
Rootletin Q5TZA2ICROCC_HUMAN  0.0414
Complement component 7 P10643|CO7T_HUMAN 0.021981
Complement factor B P007511ICFAB_ HUMAN 0.027791
Complement component 5 P010311CO5_HUMAN 0.028466
IgMu P01871MUC_HUMAN 0.031597
Afamin P43652|AFAM_HUMAN 0.038915
Kinesin-like protein QOULI4IKI26A_ HUMAN 0.0381939
Vitronectin; S-protein P04004 VINC_HUMAN 0.00111
Clusterin (Apol) P10909ICLUS__HUMAN 0.04233
Poly [ADP-ribose] P09874|PARP1_HUMAN 0.01680
polymerase 1 (PARP1)
Hyaluronan-binding protein 2 Q14520/[HABP2__HUMAN 0.02213
Ig gamma-1 chain C region PO1857IIGHG]1 _HUMAN 0.03141
Serum P27169/PON1_HUMAN 0.04709
paraoxcnase/arylesterase 1
Inter-alpha-trypsin inhibitor ~ P19823IITIH2_HUMAN 0.01793
heavy chain H2
Inter-alpha-trypsin inhibitor ~ Q14624/ITTH4_HUMAN 0.01890
heavy chain H4
Apolipoprotein C-III P02656|APOC3_HUMAN 0.00538
Pregnancy Zone protein P20742/PZF__ HUMAN 0.0445
DNA topoisomerase 2-alpha  P11388/TOP2A_HUMAN 0.0241
Heparin cofactor 2 P05546/HEP2__ HUMAN 0.0424
Complement Clr P00736/C1IR_HUMAN 0.0489

subcomponent

1. A method of diagnosing or monitoring schizophrenia or
other psychotic disorders, or predisposition thereto, compris-
ing the step of using one or more first peptides selected from,
Importin 9, NALP8, Vitamin K-dependent protein S, Alpha-
1-antichymotrypsin, Lumican, Helicase, Haptoglobin
related, ANKRD26-like family C member 1B, ATPase family
AAA domain-containing protein 2B, Uncharacterized pro-
tein C90rf93, Thyroxine-binding globulin, EF-hand domain-
containing family member A1, Alpha-iaminoadipic semial-
dehyde synthase, mitochondrial, 1-phosphatidylinositol-4,
S-bisphosphate phosphodiesterase gamma-1, Cytosolic
carboxypeptidase 2, Uncharacterized protein FLI36157,
Aftractin, Rootletin, Complement component 7, Afamin,
Kinesin-like protein, Poly [ADP-ribose] polymerase 1
(PARP1), Ig gamma-1 chain C region, Serum paraoxonase/
arylesterase 1, Inter-alpha-trypsin inhibitor heavy chain H2,
Inter-alpha-trypsin inhibitor heavy chain H4, Apolipoprotein
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C-TII, Pregnancy Zone protein, Heparin cofactor 2 and
Complement Clr subcomponent, as a biomarker.

2. The method according to claim 1, additionally compris-
ing the step of using one or more second peptides selected
from E3 ubiquitin-protein ligase LRSAMI, IgMu, Coagula-
tion factor 13, Apolipoprotein C1, Apolipoprotein D, Serine/
threonine-iprotein kinase, Mitochondrial ATP-binding cas-
sette sub-family B member 6, E3 ubiquitin-protein ligase,
Haptoglobin, ATPase family AAA domain-containing pro-
tein 2, Spectrin beta chain erythrocyte, Cartilage oligomeric
matrix protein, Mannose-binding protein C, Integrin beta-3,
Microtubule-associated protein 2, Cathepsin L2, Comple-
ment factor B, Complement component 5, Vitronectin; S-pro-
tein, Clusterin (ApoJ), Hyaluronan-binding protein 2 and
DNA topoisomerase 2-alpha.

3. The method according to claim 1, additionally compris-
ing the step of using two or more of the second peptides
selected from E3 ubiquitin-protein ligase LRSAMI, IgMu,
Coagulation factor 13, Apolipoprotein C1, Apolipoprotein D,
Serine/threonine-iprotein kinase, Mitochondrial ATP-bind-
ing cassette sub-family B member 6, E3 ubiquitin-protein
ligase, Haptoglobin, ATPase family AAA domain-containing
protein 2, Spectrin beta chain erythrocyte, Cartilage oligo-
meric matrix protein, Mannose-binding protein C, Integrin
beta-3, Microtubule-associated protein 2, Cathepsin L2,
Complement factor B, Complement component 5, Vitronec-
tin; S-protein, Clusterin (ApoJ), Hyaluronan-binding protein
2 and DNA topoisomerase 2-alpha.

4. The method according to claims 1, wherein one or more
of the biomarkers may be replaced by a molecule, or a mea-
surable fragment of the molecule, found upstream or down-
stream of the biomarker in a biological pathway.

5. A method of diagnosing or monitoring schizophrenia or
other psychotic disorders, or predisposition thereto, compris-
ing detecting and/or quantifying, in a sample from a test
subject, one or more of the first peptide biomarkers selected
from Importin 9, NALPg, Vitamin K-dependent protein S,
Alpha-1-antichymotrypsin, Lumican, Helicase, Haptoglobin
related, ANKRD26-like family C member 1B, ATPase family
AAA domain-containing protein 2B, Uncharacterized pro-
tein C90rf93, Thyroxine-binding globulin, EF-hand domain-
containing family member A1, Alpha-iaminoadipic semial-
dehyde synthase, mitochondrial, 1-phosphatidylinositol-4,
S-bisphosphate phosphodiesterase gamma-1, Cytosolic
carboxypeptidase 2, Uncharacterized protein FLI36157,
Attractin, Rootletin, Complement component 7, Afamin,
Kinesin-like protein, Poly [ADP-ribose] polymerase
1(PARPI1), Ig gamma-1 chain C region, Serum paraoxonase/
arylesterase 1, Inter-alpha-trypsin inhibitor heavy chain H2,
Inter-alpha-trypsin inhibitor heavy chain H4, Apolipoprotein
C-1II, Pregnancy Zone protein, Heparin cofactor 2 and
Complement Clr subcomponent.

6. A method according to claim 5, additionally comprising
detecting and/or quantifying, in a sample from a test subject,
one or more of the second peptide biomarkers selected from
E3 ubiquitin-protein ligase LRSAMI, IgMu, Coagulation
factor 13, Apolipoprotein C1, Apolipoprotein D, Serine/
threonine-protein kinase, Mitochondrial ATP-binding cas-
sette sub-family B member 6, E3 ubiquitin-protein ligase,
Haptoglobin ATPase family AAA domain-containing protein
2, Spectrin beta chain erythrocyte, Cartilage oligomeric
matrix protein, Mannose-binding protein C, Integrin beta-3,
Microtubule-associated protein 2, Cathepsin L2, Comple-
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ment factor B, Complement component 5, Vitronectin; S-pro-
tein, Clusterin (ApoJ), Hyaluronan-binding protein 2 and
DNA topoisomerase 2-alpha.

7. A method of diagnosing or monitoring schizophrenia or
other psychotic disorders, predisposition thereto, comprising
detecting and/or quantifying, in a sample form a test subject,
two or more of the second peptide biomarkers selected from
E3 ubiquitin-protein ligase LRSAMI, IgMu, Coagulation
factor 13, Apolipoprotein C1, Apolipoprotein D, Serine/
threonine-iprotein kinase, Mitochondrial ATP-binding cas-
sette sub-family B member 6, E3 ubiquitin-protein ligase,
Haptoglobin, ATPase family AAA domain-containing pro-
tein 2, Spectrin beta chain erythrocyte, Cartilage oligomeric
matrix protein, Mannose-binding protein C, Integrin beta-3,
Microtubule-associated protein 2, Cathepsin L2, Comple-
ment factor B, Complement component 5, Vitronectin; S-pro-
tein, Clusterin (ApoJ), Hyaluronan-binding protein 2 and
DNA topoisomerase 2-alpha.

8. A method of monitoring efficacy ofa therapy in a subject
having, suspected of having, or of being predisposed to
schizophrenia or other psychotic disorders, comprising
detecting and/or quantifying, in a sample from said subject,
one or more of the first peptide biomarkers selected from
Importin 9, NALP8, Vitamin K-dependent protein S, Alpha-
1-antichymotrypsin, Lumican, Helicase Haptoglobin related
ANKRD26-like family C member 1B ATPase family AAA
domain-containing protein 2B, Uncharacterized protein
C9orf93, Thyroxine-binding globulin, EF-hand domain-con-
taining family member A1, Alpha-aminoadipic semialdehyde
synthase, mitochondrial, 1-phosphatidylinositol-4,5-bispho-
sphate phosphodiesterase gamma-1, Cytosolic carboxypep-
tidase 2, Uncharacterized protein FLJ36157, Attractin, Root-
letin, Complement component 7, Afamin, Kinesin-like
protein, Poly [ADP-ribose] polymerase 1 (PARPI), Ig
gamma-1 chain C region, Serum paraoxonase/arylesterase 1,
Inter-alpha-trypsin inhibitor heavy chain H2, Inter-alpha-
trypsin inhibitor heavy chain H4, Apolipoprotein C-111, Preg-
nancy Zone protein, Heparin cofactor 2 and Complement Cl1r
subcomponent.

9. A method according to claim 8, additionally comprising
detecting and/or quantifying, in a sample from said subject,
one or more of the second peptide biomarkers selected from
E3 ubiquitin-protein ligase LRSAMI, IgMu, Coagulation
factor 13, Apolipoprotein C1, Apolipoprotein D, Serine/
threonine-protein kinase, Mitochondrial ATP-binding cas-
sette sub-family B member 6, E3 ubiquitin-protein ligase,
Hapto lobin ATPase family AAA domain-containing protein
2, Spectrin beta chain erythrocyte, Cartilage matrix protein,
Mannose-binding protein C, Integrin beta-3, Microtubule-
associated protein 2, Cathepsin 1.2, Complement factor B,
Complement component 5, Vitronectin; S-protein, Clusterin
(Apol), Hyaluronan-binding protein 2 and DNA topoi-
somerase 2-alpha.

10. A method of monitoring efficacy of a therapy in a
subject having, suspected of having, or of being predisposed
to schizophrenia or other psychotic disorders, comprising
detecting and/or quantifying, in a sample from said subject,
two or more of the second peptide biomarkers selected from
E3 ubiquitin-protein ligase LRSAMI, IgMu, Coagulation
factor 13, Apolipoprotein C1, Apolipoprotein D, Serine/
threonine-protein kinase, Mitochondrial ATP-binding cas-
sette sub-family B member 6, E3 ubiquitin-protein ligase,
Haptoglobin, ATPase family AAA domain-containing pro-
tein 2, Spectrin beta chain erythrocyte, Cartilage oligomeric
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matrix protein, Mannose-binding protein C, Integrin beta-3,
Microtubule-associated protein 2, Cathepsin L2, Comple-
ment factor B, Complement component 5, Vitronectin; S-pro-
tein, Clusterin (ApoJ), Hyaluronan-binding protein 2 and
DNA topoisomerase 2-alpha.

11. A method according to claim 5, which is conducted on
samples taken on two or more occasions from a test subject.

12. A method according to claim 5, further comprising
comparing the level of the biomarker present in samples taken
on two or more occasions.

13. A method according to claim 5, comprising comparing
the amount of the biomarker in said test sample with the
amount present in one or more samples taken from said sub-
ject prior to commencement of therapy, and/or one or more
samples taken from said subject at an earlier stage of therapy.

14. A method according to claim 5, further comprising
detecting a change in the amount of the biomarker in samples
taken on two or more occasions.

15. A method according to claim 5, comprising comparing
the amount of the biomarker present in said test sample with
ohe or more controls.

16. A method of according to claim 15, comprising com-
paring the amount of the biomarker in a test sample with the
amount of the biomarker present in a sample from a normal
subject.

17. A method according to claim 5, wherein samples are
taken prior to and/or during and/or following therapy for
schizophrenia or another psychotic disorder.

18. A method according to claim 5, wherein samples are
taken at intervals over the remaining life, or a part thereof, of
a subject.

19. A method according to claim 5, wherein quantifying is
performed by measuring the concentration of the peptide
biomarker in the or each sample.

20. A method according to claim 5, wherein detecting
and/or quantifying is performed by one or more methods
selected from SELDI (-TOF), MALDI (-TOF), a 1-D gel-
based analysis, a 2-D gel-based analysis, Mass spec (MS),
reverse phase (RP) LC, size permeation (gel filtration), ion
exchange, affinity, HPLC, UPLC or other LC or LC-MS-
based technique.

21. A method according to claim 5, wherein detecting
and/or quantifying is performed using an immunological
method.

22. A method according to claim 5, wherein the detecting
and/or quantifying is performed using a biosensor or a
microanalytical, microengineered, micro separation or
immunochromatography system.

23. A method according to claim 5, wherein the biological
sample is cerebrospinal fluid, whole blood, blood serum,
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plasma, urine, saliva, or other bodily fluid, or breath, con-
densed breath, or an extract or purification therefrom, or
dilution thereof.

24. A kit for monitoring or diagnosing schizophrenia or
other psychotic disorders. comprising a bio sensor capable of
detecting and/or quantifying one or more of the first peptide
biomarkers selected from Importin 9, NALPS, Vitamin K-de-
pendent protein S, Alpha-1-antichymotrypsin, Lumican,
Helicase, Haptoglobin related ANKRD26-like family C
member 1B ATPase family AAA domain-containing protein
2B, Uncharacterized protein C9orf93, Thyroxine-binding
globulin, EF-hand domain-containing family member Al,
Alpha-iaminoadipic semialdehyde synthase, mitochondrial,
1-phosphatidylinosito1-4,5-bisphosphate phosphodiesterase
gamma-1, Cytosolic carboxypeptidase 2, Uncharacterized
protein FLI36157, Attractin, Rootletin, Complement compo-
nent 7, Afamin, Kinesin-like protein, Poly [ADP-ribose]
polymerase 1 (PARP1), Ig gamma-1 chain C region, Serum
paraoxonase/arylesterase 1, Inter-alpha-trypsin inhibitor
heavy chain H2, Inter-alpha-trypsin inhibitor heavy chain H4,
Apolipoprotein C-III, Pregnancy Zone protein, Heparin
cofactor 2 and Complement Clr subcomponent.

25. A kit according to claim 24, additionally comprising a
biosensor capable of detecting and/or quantifying one or
more of the second peptide biomarkers selected from E3
ubiquitin-protein ligase LRSAMI, IgMu, Coagulation factor
13, Apolipoprotein C1, Apolipoprotein D, Serine/threonine-
protein kinase, Mitochondrial ATP-binding cassette sub-fam-
ily B member 6, E3 ubiquitin-protein ligase, Haptoglobin,
ATPase family AAA domain-containing protein 2, Spectrin
beta chain erythrocyte, Cartilage oligomeric matrix protein,
Mannose-binding protein C, Integrin beta-3, Microtubule-
associated protein 2, Cathepsin 1.2, Complement factor B,
Complement component 5, Vitronectin; S-protein, Clusterin
(ApoJ), Hyaluronan-binding protein 2 and DNA topoi-
somerase 2-alpha.

26. A kit for monitoring or diagnosing schizophrenia or
other psychotic disorders, comprising a bio sensor capable of
detecting and/or quantifying two or more of the second pep-
tide biomarkers selected from E3 ubiquitin-protein ligase
LRSAMI, IgMu, Coagulation factor 13, Apolipoprotein C1,
Apolipoprotein D, Serine/threonine-protein kinase, Mito-
chondrial ATP-binding cassette sub-family B member 6, E3
ubiquitin-protein ligase, Hapto lobin ATPase family AAA
domain-containing protein 2, Spectrin beta chain erythrocyte,
Cartilage matrix protein, Mannose-binding protein C, Inte-
grin beta-3, Microtubule-associated protein 2, Cathepsin .2,
Complement factor B, Complement component 5, Vitronec-
tin; S-protein, Clusterin (ApoJ), Hyaluronan-binding protein
2 and DNA topoisomerase 2-alpha.
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https://share-analytics.zhihuiya.com/view/5b6f10c7-a795-4235-9e7e-5b1bf2767014
https://worldwide.espacenet.com/patent/search/family/040083877/publication/US2012040852A1?q=US2012040852A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220120040852%22.PGNR.&OS=DN/20120040852&RS=DN/20120040852

