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A feghey cengegetional method of cancer detection includes scanning ot screening

one or more parts of a patient’s body. This is an expensive technique and is
therefore normally only undertaken on patients with a high risk of developing a
particular type of cancet. In addition, scanning or screening can only currently be
used to detect certain types of cancer, such as breast cancer, and typically cancers

that are at a relatively late stage of development.

The visual examination of tissue biopsies or samples, such as cetvical smear tests, is
a further method of cancer detection. Howevet, a problem with this method is that
the biopsies or smear tests are invasive and often fail to sample the cancerous cells,

particularly when the cancer is at an early stage.

A relatively new area of cancet detection is the biochemical measurement of cancer-
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Therefore, it can be seen that despite impressive‘ scientific, medical and
technological achievements over the past few decades, cancer is still a leading cause
of death, largely because most cancers are diagnosed when disease is advanced. The
current problem is that existing methods of cancer detection are unable to detect

cancerous growth at a sufficiently early stage of development.

It is therefore an aim of the present invention to provide a method of detecting
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The detection of the occutrence of the CYP1B1 enzyme, a fragment thereof or any
antibody, peptide, other CYP1B1 associated reagent and/or at least one product of
the CYP1B1% catalytic or metabolic activity provides an indication of the ptresence
of the CYP1B1 enzyme and thus cancer in the patient. Once detected, an amount
of the CYPIB1 enzyme, a fragment thereof or any antibody, peptide, other
CYP1B1 associated reagent and/or at least one product of the CYP1B1’s catalytic
activity can be measured in the sample to determine the degree of cancer in the

patient and/or determine a suitable drug dosage or treatment plan.

The basis for the present invention is that the enzyme CYP1B1 appears to be highly
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The ability to use CYP1B1 in cancer detection is surptising since it is believed
amongst certain research groups in the scientific community that CYP1B1 is highly
over expressed not only in cancer cells but also in normal cells. These claims are
virtually all based on the measurement of mRNA in humans or of proteins in
experimental animals (often pre-dosed with known inducers of CYP1B1), coupled
with an apparent assumption that the presence of mRNA in 2 cell guarantees the
presence also of the protein that the mRNA codes for, ot that experimental animals
are an infallible biochemical model for humans. However, independent research has
shown that the above assumption is likely to be incorrect (2). Since then a few

further examples have been published of proteins for which the mRNA is found in
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for example in blood, urine and semen, and assess the bodily presence of cancer.

According to a second aspect of the present invention thete is provided a method
for detecting and/or measuting the occurtence of an enzyme CYP1B1 or at least a
part or fragment thereof or any antibody, peptide and/ot other CYP1B1 associated
teagent or product of the catalytic activity of the enzyme CYPIB1 in a patient
either directly or indirectly, whetein the means of detection includes the use of

immunotandem mass spectrometry (1IMALDI).

iIMALDI is a technique of extraordinatily high sensitivity (21). Use of fine needle

aspitates drawn from a solid tumour tissue is a routine diagnostic cancer technique.
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a very limited sensitivity and are unlikely to detect markers except when these are
present at high levels per cell. The imaging mass spectrometty techniques used in
the present invention are able to detect even a few molecules of cancer markers in a
single cell of microscope-type sections of tissue biopsies, and can map cancer

markers cell-by-cell across the section (17-20).
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Detailed Summary of the Present Invention
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. Detailed Sumary of the Present |nvention According to
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invefEbAOLRIACE BelhB ANEL Al TRASUAN AnlNAAREUIERRIA] CYPIBI
an enzynme in a patrent, the nethod including the ste
as a ohiveadal admionitshakiengsiagr@pordtgpingubst rate to the
patient; b) taking a bodily fluid and/or tissue sanple
fromthe patient after one or nore pre-determ ned
Accpelih®@dd o dspoes of)thangteyanngnteneiobodidry if | priotidearilAomethod for
tissue sanple in.vitro for the o(%é%rence angﬁgg{ . .
deteqEag rkent TErSH iRk AP ATHE G e e gorvar Bliig a patient
samSRUSeHLRS said 8dhdd YhclTBIADEAd &@Pqﬁf hﬁﬁgﬁj‘%gq fayﬁﬁent’s bodily fluid
ubstraté by an_enzyme in the patient. Preferably the
and/éﬁz)mguq: ssagypiepin vitro for the occutrence and/or measurement of a

metabolite of a reporter substrate known to be metabolized by CYP1B1 in the

human or animal patient.

The reporter substrate can be specifically administered or taken by the patient prior
to testing or the natural occurrence of the reporter substrate in the patient’s diet can

be relied upon for the purposes of testing.

In one embodiment the repotter substrate is a naturally derived product or
substrate. Further preferably the reporter substrate is a plant detived compound.
However, the reporter substrate could be bio-synthesized, such as for example from
isotopically or non-isotopically labeled feedstocks, products or synthesized

chemically as appropriate.

The reporter substrate can be administeted orally to the patient and/or via any

other suttable route.
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tepotrter substrate or a metabohte of the reporter substrate be excreted into the

patient’s urine or bodily fluid. For example, this time petiod can be between 30

minutes and 48 houts.

Detection of a reporter metabolite indicates the presence of the enzyme in the
patient from whom the bodily fluid and/or tissue sample has been taken and

therefore the presence of cancerous cells in the patient.

In one embodiment the ratio of the amount of the reporter metabolite to the
amount of the reporter substrate or other product is measured in the bodily fluid
and/or tissue sample. An increase in the ratio can indicate the presence of
metabolism of the reporter substrate and thus the ptesence of cancerous cells in

the patient. For example, in one example, the ratio of a radio isotope or stable
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- dioxide in the patient's bady and is then exhaled in

the patient's breath. Thus, in one aspect of the
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metabolite is measured and/ or detected using high performance liquid
chromatography (hplc).

Further preferably the iMALDI technique is modified by using antibodies which are
added prior to or during the analyzing and/or measuring step to isolate and/or
concentrate the CYP1B1, reporter substrate and/or the reporter metabolite. These
antibodies bind with the CYP1BI1, reporter substrate and/ot metabolite(s) to

increase the sensitivity of the detection of the same.

Thus, in one aspect of the present invention there is provided a method of using

iIMALDI to measute non-proteinaceous natural compounds, such as for example
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and one or nore antibodi esj2 peptides, reagents and/or
the like prior to or during analyzing and/or neasuring

lutedlitg capamrigrilavbaopisgseibeacqfthairmeabolitdsernal/ orapediker
substrate of CYPIBI. For exanple, antibodies
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detereportedrnigubst rat e and/ or netabolite(s) to increase
the sensitivity of the detection of the sane. Thus, in
one aspect of the present invention there is provided

In aneetdrabodimesi ng ithdddh t@smedavnetogrphrsberpaceeastve mass
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SPECEHPRESE iTh US¢q K GHGISHES 2 SPPPREREPOTTHIPF Boticheds for example
iso@ﬂﬁla%ladh&ubbh%ioﬁaef;ﬁbaﬁwd bhe iHdrpodi es are
ubstantial ly i mmobili zed on insol ubl e beads, such as
for exanple by coval ent bonding to Sepharose beads
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reporter substrate is admnistered to the patient,

Accl BRSSPI DT TRTBLHL St ohR OBl marhod
for deetepe aalll/yr haheligdgreapoet 81 a patiehglsaicendiehod including the steps
pr od_uceg in the presence of the CYPl B .enz%ge. Fg[x( .
of dejeqiingethedBePREOPT A GROPHPRFBEPPPIOSEPd2bisast 2 fragment of said
cancer associated protein, antibody, peptide, protein or enzyme associated reagent
and/ot a metabolite or catalytic product of said cancer associated protein in an in
vitro bodily fluid or tissue sample taken from a patient, wherein the cancer

assoclated protein is CYP1B1.

Accotding to a further aspect of the present invention there is provided use of
CYP1B1 ot a CYP1B1 metabolite or catalytic product thereof for the detection

and/ot measuting of cancer in a patient.

The method(s) of the present invention can be used to detect and/or measute

CYP1B1 activity and/or evaluate, assess, grade, stage the presence of cancer in a



used as reporter substrates. The presence of the 13C
or 2H isotopic | abel increases the sensitivity by
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spectronetry detection techni que. In one enbodi nent a
t andem gas chromat ogr aph-i sot ope sel ective nass
patieBpectrometer is used to neasure a gaseous reporter
net abolite, such as for exanple isotope | abel ed carbon
di oxi de produced by a patient. The patient can include
In of¥mRyMRIch@R dhpeRl rufiutdodthm iused tefadhtai@ihe diagnosis and
Accordin% to a further aspect of the present invention
measpinent 1 fieg¢tided a net hod for detecting and/ or
nmeasuri ng cancer in a patient, said nethod including
the steps of detecting the presence of a cancer i )
Acccadimggitat hopetpifottbien, aspect edsthe preaghtestvestiognithiere is provided
cancer associ at rotein, antibody, peptide, protein
ﬂppaﬁﬁuéﬁgbﬁﬁegéggéﬁg?e %%eagent and/or a metabolite or
catal ytic product of said cancer associated protein in
ap jnvitro fluid aor. tissue sanple taken froma
ailed 1) L LAl LR~ YEREO Nt ed protein is
CYPI Bl . According to a further aspect of the present
i nvention there is provjded use of CYPI Bl ar a CYPl Bl
A deveileghotlescaipsione faeirhodipesdn @l ther BEseRbrinygion will now be
. 300, r j ; fogl tient. The
L R A o A oM
detect and/or neasure CYPI Bl activity and/or eval uate,
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in a hemusdsbdyoadaeatlrig @t thethesehtagnesiisnand nmeasur enent  of
cancer. According to a yet further aspect of the
present invention there is provided apparatus for use
Figutd125@i 4 siBpHAES Pl beswips elid RhiabRicOtebbOPRERIB] with *C-
I nvention A detail ed description of ‘'enbodi nents of the
eupagp e AREOTHRS 0 TBe PHFSCRt HHWIBOYescri bed with reference
to the acconpanying figures, wherein: Figure 1 is a
sinplified drawi ng showi ng the catal ytic steps of
Figue¥PbBBcwholw sumlofidchdrawings of normal urine production from a human

bladder; urine production from patient with bladder cancer and a detailed view of a

normal bladder cell and cancerous bladder cell respectively;

Figure 4 is a simplified drawing showing the steps involved in detecting and
measuring CYP1B1 fragments using a mass spectrometry technique according to

the present invention;

Figures 5a-5b show screen shots taken from a BLASTp analysis showing the
alignment of CYP1B1 peptide sequence with the most highly scoting human

1soforms;

Figure 5c shows a screen shot taken from UniProt (http://beta.uniprot.org) and
Ensembl (http://www.ensembl.org) databases which show polymotphic variants

and known post translational features for the CYP1B1 protein,



in a human body according to the present invention;
Figure 2 is a sinplified drawi ng showi ng the catalytic
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Legcted. 194 CYBI Pl assay devel opment; Figure 7 shows
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CYPI Bl (Becton Di ckson) by reduci ng SDSPAGE anal ysi s;
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In the method, luteolin 1 is administered orally to a patient 2, the luteolin is digested
and passes into the blood stream from the digestive tract for citculation in the blood
stream, as shown by the arrow in step 4. Since CYP1B1 is virtually exclusive to
cancer cells, when the luteolin passes into a normal cell 6 of the patient 2, the
luteolin passes out of the cell and is excreted in the patient’s utine 8. A utine sample
taken from the patient will show no or negligible catalytic breakdown of the luteolin
via a CYP1B1 enzyme if the patient does not have cancer. Since CYP1B1 is present
in cancerous cells, when the luteolin passes into a cancerous cell 10, the CYP1B1
enzyme biotransforms (metabolizes) the luteolin to produce 6-hydroxy-luteolin 12 (a
reporter metabolite). The 6-hydroxy-luteolin is then excreted in the patient’s urine
14. Analysis of a urine sample taken from the cancer patient will show that the

luteolin has been metabolized and that the patient has cancer.
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luted¥d RBA14r ARpd sl Sugoli Ui ithe waiher vakelohl ehe tshhples can be
e céncer;p%ti ent w | }l sohow that the | ut eol3|en has been P

analypeddnoiN2dd)and that the patient has cancer. More
particularly, presence of the reporter substrate and/
or netabolite is nmeasured in the urine sanple by using

If idiDddisesised, ithel atiseasinplndenmizede witle dearesited hrtdohn and

deutfwéecggﬂ:&d\ég ieol hghff?%&f[# BY g}ﬁ% {%{Hh"li\ r%ug)%gﬁfédq%mbodles

to laagiine agan (bhydﬁk@nlwdsolm I’nh:mbﬁdeﬂftd.l rm@latesaamdl esomaamuate both

comBEBRRt ed e pEIE BF 1REDI BREGHITH ARG G, SppRoprinte Washing, are

load&y %’&ZSYtHeUEﬁﬁElenglaQe td¥e s Uhh &€ spé@ribidrciedtdriedhigplace. Finally,
anal yzed by routine high performance

luthlngm?é r@h}?@% dygtesdty afehpsiledsed |fremhdigediet @%}é beadepgto the mass
specﬁfonlléﬁif %$lﬁ \A?Eﬁ’*{]aﬂﬂ e I?Mgz[sgéé’d he&%&% I}hEﬂelinNEign increase in

I'es can be an

the llliﬁn:«.llMﬁttan bstme@e@hydh@qulutﬂ@his angl latecélmwﬁdndicate the presence
deut er at ed Iut N ut erated 6-hydroxy-| uteolin,
of C"f’%ﬁl&ﬁgﬁb r)?e \Xf‘f% gg ‘d i rmobi |i zed anti bodies to
| uteolin and 6- hydroxy luteolin in order to isolate
and con ntr bot.h he, heads are the
Refehig g Sy, DSFE T I0BOROH fare e B hgechripes and/or measuring
the occurrence of the CYP1B1 enzyme activity in a patient by measuring the
catalytic product of the CYP1B1 enzyme on an isotopic labeled reporter substrate

Eupatorin, which is a methoxylated flavone.

In the method shown in figure 2, “C-Eupatorin 202 is administered orally to a
patient 204, the *C-Eupatotin is digested and passes into the blood stream from the
digestive tract for circulation in the blood stream of the patient, as shown by the
arrow in step 206. Since CYP1B1 is virtually exclusive to cancer cells, when the “C-
Eupatotin passes into a normal cell 208 of the patient, the 13’C—Eupatoriﬂ passes out
of the cell and is excreted in the patient’s utine 210. A urine sample taken from the

patient will show no ot negligible catalytic breakdown of the C-Eupatorin via a



| oaded onto the sanple plate of a mass spectroneter
and dried in place. Finally, luteolin and
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canclhbs UL C B Ui PECTENG oGl FRRS 510, per@REots el 212, the
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substrate patorin, which is a methoxylated flavo
bodyf rifiche Hdsrbans RewrPateos ghreath, ap3ehewpatyr antax92228. The O-
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atorin is digeste passes I nto the bl ood
streamfromthe digestive tract for circulation in the
.. blood stream of-the, pati.ent, as.shown by the,arrowin
The SREOo oROIG & PBR 18 phrftally| §eaxeingsi vbstiees 5 “C. By
admeasnesngeghlisctiob e biddeAelEenpi@HmMiPAEEEs thdtBei@bolically leaved

nor mal cell 208 of 1g£e_ pati.en1 the 13C- Eupatorin
methoags 8Lt CUFARed c et | 1sqHRPiFslabgk tetdg resultagt formaldehyde and

carb®BldiSKde SnbfabBa i1 the AdY b mptedﬂc?kﬁmfgg}sfgzg%%%dy higher

. patient will show no or negligible catalyt _
in thgfcaglpen daexide datived framama@eliBm ehzypetdrin thw matosnt! exhaled

. : ' Bl is present i
curb3R8800% ORGSR po SRS CIE Bl bPei 2000 o g C of
exhalrahcebousdioglde 2URwibgeuSNilrbl aémiyisea8aa ingicatel thegsresence of
13C- Eupat,orin to produce 13C-fornal dehyde 214 and )
CYPHEY, Gl SR beR e G R PO st atoriinen 16 the @ggrne Alternarivel
the pretahel dft €5 HesnhbehyldPaesfBldadge testetaRVLRLBE shRple taken from
i sotopi c | abel ed carbon di oxi de 218 by the pati entP' S

the P4E§Ptand exhaled in the patient's breath, as shown by
arrow 220. The COdcsnedi yl eupatorin is excreted in the
... patient's urine 222. The mmj or isotope of carbon in
The patcd] e edealed igngesishypacadlysmiessu2d. ustys, for example, a tandem

o o0 N theti.c or biosynthetic eupatorin in
&1 C%hl cat%lgﬁlr}g?%%é{%i%gﬁc:u;%/’e?%%ssgg’eﬁﬁpﬁb%?gr oup cont ai ns

a 13C isotopic label in the resultant fornmal dehyde “and

arban di oxi d taholites,.the ratio between 13C and
Refe]?[% \?&O| ?fgbléessi%é‘%? iﬁ’a?ﬁﬁ&? Hl“;jﬁ@i’iecf i tTRECROA tfgﬁ deteritag and/or
measdeinpvied demearcabOEM B QUPAOL) @nézt?sﬁ'ﬂin'gnpé}?tﬂ@lfmgments of

al ed
CYP{%E1 tefeased from cancerous bladder cells into a patient’s utine.

More particulatly, in figure 3a a normal healthy patient’s bladder 302 is shown. Utine
passes into the bladder from the patient’s kidneys 304, as shown by arrows 306, and

passes out of the bladder 302 to be excreted from the patient’s body, as shown by
arrow 308.

In a cancerous bladder cell 310, CYP1B1 protein 312 is expressed in the cell and
fragments of the CYP1B1 protein 314 are externalized on the cell surface, as shown

in figure 3c. This is in contrast to a normal bladder cell 316 which does not have any



car bon di oxi de. Consequently an increase in the
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measuring the occurrence of CYPIBI enzyne by nmeasuri ng
peptide fragnments of CYPIBlI released from _cancerous
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therd rsoprctxhéecﬂ)at meohod ofi @htegmgand msashm@bbnyldar Icaeet in a patient

asses out of the Dbl t
wing ToRPERG. Brrent s oy e RO o ariGatdo Biftginics using
IMAC@mcer ous bl adder cell 310, CYPIBI protein 312 is
expressed in the cell and fragnents of the CYPI Bl
protein 314 are externalized on the cell surface, as
BioipfoiRakie EEReiRmBef AVPIBISpeptidenséqeéntds dui@bl@lfor Multiple
bl adder ceFI 51b Whl ch does not have anyexternali zed
{2, ' ianalytis passes into a cancerous
bl adder 318 the CYPI Bl protein 312 and fragnents 314
are mixed in the urine and are excreted fromthe
MRIYatdredtsis nist e highlye sﬁ@ﬁﬁcAsnwcmpedﬁbﬁtﬁﬁyomeohmqw useful for

CYPI Bl pro nd/ ro nt.s_iyndi cat e
QUi dF oGl B d FTHeE nG! pIFERE - Duteed Thekpiyed” from the
specti@Be@r Ofvliche qC\f%Biefﬁfe@lt diraprasgt oonpragisedn ffdrﬁg et pre-defined

, |nthe urlne,. chm Uhg?}?INALDI I.s used

prectrhiy; T GRS iRt %ﬁ@@ Y PROEREHERIgHEPE (raetabolism)
are 2R QYAISledo A hadiyek. detecting and measuring bl adder

cancer in a patient using CYPIBI in urine as a tunour

mar ker by the nethod of pr ot eom cs using i MALDI .
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The %a@{)&%ﬁ%xﬂ? mﬁlf&%%d 9 (I\E% g rdlfﬁgm e s and it was
theretoat ysicsssary to detelmme the armno 1c1d sequence identity of the CYP1B1

isoform versus other cytochrome P450 isoforms. Analyzing the amino acid
sequence of CYP1B1 (Accession number: Q16678, CYP1B1.1 or wild type) using a
Basic Local Alighment Search Tool (BLASTp) teveals that CYP1B1 is closer in
identity to CYP1B1 isoforms from other species (e.g. 98% identity to chimp and
81% to mouse) than to other cytochrome P450 isoforms in human (e.g. 40%
identity). A seatch against only human sequences reveals that CYP1B1 has the
highest 1dentity to its other two family members: 40% identity to CYP1A1 and 39%
to CYP1A2. This identity is very low, revealing a lack of long identical peptide

sequences that are shared between these isoforms.



MRM anal ysis is a highly specific mass spectronetry

techni que useful for quantifying pre-defined peptides
wW@boobnomseLst. A signal is registered fromthe PCT/GB2009/000463

spectronmeter when a pre-det8ned fragnent ion arised

fromthe pre-defined precursor. The na!orlty of

Figupespbi desb pﬂumecwmﬁmﬁmk@ ﬁqugesit Y hp taablysisswiich shows
ahgng?%q e:gﬁ r{gg lp(g y @g@é %g &en %nﬁng bpe E"[éer s ngﬁ%p seoring human

isofordss.t herefore necessary to deterrri ne the am no acid
sequence identity of the CYPIBI isoformversus other
cytochronme P450 isofornms. Analyzing the am no acid
T llefee@ékﬁﬂﬁ%e sROWCHE tBthd ARRSSAAA Jediieate iEREBEBof QYRIPBIB1 to other
or wld type). using a Basic Local Alignnment Search
humqr@onso(cgl_m\gp@pt@l@s dHPBCE NSt Ay BCld segpenasy differences resulting in
QR BE NBHISGREF 1S tla8s $pectrometr
masy QGfblcnted TP E DRI Thali P B Jep TRRE M ks Rpectromeny.
Plomlem,chnoaéeﬁélﬁ@ pepii nﬁoll msmmiev@b)fgneﬂ@%fﬁde@@ktwo account

poly%-p%ﬁ ¢ h a' for c;] tts thnPﬂ%v egg%i] Qgﬁo{t&? ¢8l ﬁixé Afferent CYP1B1

allelésam the hﬁﬁmﬁrpe ﬁaﬁfmndﬁdﬂlﬂqnaﬂlgf, flwz’pﬁbteandoaé)%)t bave reported or
CYPI.A2. This identity.is verﬁgl reveal ing a | ack of
predigig HXEEI%‘?‘HW"CQPS?JE‘E)??%%O%@(fHQ RSt are shared
bet ween these isoforns. Figures 5a -5b illustrate
screen shots taken from a BLASTp_anal ysis whi.ch shows

Figuae i yhiBawWsof serrencyppiaiaksapipae @e&ﬁeﬁ Jbt A fbamaniaset.ore) and
Ens@:ﬁ%ﬁ” 1tﬁ%fb {é&gvgﬁg@ﬁbl S Oﬂﬂﬁbas—@ge gl%%]lokvs W’ﬁfg&ﬁﬁ% variants

sequence Y dentity o
unikun&nlpemfuandan@nﬂdimsumwﬁnﬂbesizﬁﬂﬁﬂIamndnsequence
di fferences resulting in mass differences of tryptic
peptldes that can be exploited by nmass spectronetry.
MRMoweuBsis mmsﬂekedtoﬁgbmepbsdﬁsubﬁroﬁ gepyidde vebalpinentrom trypsin

cleayfigt ShAEDbEn TFopBr G F GR e {108 Bt 'pgng%g;bay“ analysis

irrespeb@Y@Sof RvliibR Emermeleaﬁg eseﬁ\ﬁdh{ Itﬁea&,z{ h@y,%m peptides
protein does not have reported or predjcted e tenS|

conty¥ngt Pkl ivaaHess fwest nehselacieifer sesahelggclppment and
were Q&%fﬂa ?b?iorhanlﬁaen Li¢ om ‘H)ab @%Eudes Feptldes containing amino acid

(htt eta. uni prot.or
uﬁmhhbtpmﬁkpmmmemsedmﬁnmmbynddﬁhbases diiicy simwe handling, such as

L &nsHihE ntxx‘?’exe additionally excluded. Therefore, by excluding

ystcpme R4
polymorphic vatiants, peptides containing Cys or Met, and selecting for peptide
sequences unique within the human proteome, 12 peptides that could be used for
the development of an MRM CYP1B1 assay remained. Due to the limits in length

duting peptide synthesis, peptides 3 through 12 wete pursued as optimal candidates.

Synthesis and MRM optimization of natural forms of all 10 CYP1B1 peptides was
then completed. Table 1 below shows the 10 CYP1B1 peptides.



and known post translational features for the CYPI Bl
protein. MRM anal ysis was based on the observation of
w@ewbilebess resul ting fromtrypsin cl eavage of Ox®I/8B200%3000463

be able to detect the CYPIBI protein by MRM anal ysi s

irrespective of which CYPIBl allele is present in the
Tablsdnpl e, tryptic peptides containing pol ynorphic

vari ations were not selected for assay devel opnent and

were excluded fromthe list of usable peptides.

Pepti des cntalnn am no ac'dresidu ceptible to
le al np t %clhléerl)ﬁﬁl Q ER%%'% p cuch ac
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NIOT QQMAGGC Y@E\ﬁ@ﬁ&{ and anal3y2etbhy 2 MRM@ﬁleﬁgomnplete
spectTometny (V5] _approaches tao determ he rel ative
N gAabI ARt anSINBNBF dach _pept '9<§’£Qé oni| RN Felecioft coffplete

r to foc e opn n
NV ReBESAR VR, o, peusades) op TR LAkt Rl complete
l\f&% IA%O”YVI ﬁr an MRM| an3L130 S (LM(RMselectlon complete

"‘”r Mass—spectronetry ECAIVRMVB)—of —an

apprOX| rrat eI y equi nol ar m xture of 10 CYP| Bl peptides
(Al -AlO sel ect ed for CYBI PI assay devel opnent. Each

eak re observe F
1&%@{;&{? 15(58 %ﬁﬁes S %e&?% g{ﬁ[w%& %@/ 2 differing mass
spccg.[ailﬁl@%’ézgt( e HS') hclﬂ@ntadl (Sdi?%eﬂmmelpdw seladve s:jggﬂi 1hmonus|1tc§lr of each
peptige dicitiation SISERITH STdek 5 dordhACTRCE Y ES8 b8 CYp1B1

EQLHIPIhd hidB e scBafRikept i de and their relative
pepﬁﬁ%eﬁé’gt I|[hes %%?r rsg'nt 'y tgeptl des A4-A6 & Al O appear to

be the nost intensely observed peptides by MRM (Note

Flgl.}lgraé aﬁdto%{) g S 1 Zaubrs ?f N8 RELYS 2hAyLe NG Ehi DB oRESAHy MRM/

generat |
Mass spectrometry LC-MRM/ MS) of an approximately equimolar mixture of 10
CYP1B1 peptides (A1-A10) selected for CYB1P1 assay development. Fach peak

represents the signal observed for recursor fragment (Q1/Q3) ion pair. The five

most intense precursor/fragment (Q1/Q3) ion pairs were used for each peptide.
MRM signals specific to a peptide should co-elute and stack. This data established
the retention time of each peptide and their relative intensities. Cusrrently peptides
A4-A6 & A10 appear to be the most intensely observed peptides by MRM. (Note
that peptides >6 amino acids in length will be needed for antibody generation.

Figure 7 shows the results of MALDI-TOF analysis of an approximately equimolar
mixture of 10 CYP1B1 peptides selected for CYP1B1 assay development. Peptides
A1-A4 and AG appeared to be the most intensely observed peptides by MALDL



Figure 7 shows the results of MALDI - TOF anal ysis of an
approxi mately equi nolar m xture of 10 CYPI Bl peptides
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Table 2 above shows a summary of CYP1B1 peptide relative intensities by MALDI
and MRM (electrospray). MRM intensity rank was determined from an actual
trypsin digest of recombinant BD CYP1B1. Retention times duting reversed phase
separation and half-height peak widths are also listed. Combined rank is the sum of
both the MALDI and MRM intensity ranks. Thus, according to one aspect of the
present invention there is provided use of one or more of the peptide sequences for
CYP1B1 or CYP1B1 metabolites listed above for use in the identification of
CYP1B1 in a patient.

In solution digestion

“In solution digestion” was used because the protein sample contains no detergent.
If the protein sample is in a buffer that contains chemicals incompatible with
ttypsin activity, a buffer exchange must first be petformed using a protein

precipitation.

The following solutions were made using the compounds listed in Table 3 below.
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" ng i odoacetam de was dissolved in 10 nL di gestion
buffer. This was separated into 100 nL aliquots and

SO'HF'&%% at -20C. 6. DTT stock solution: 0.5 nmg/ nmL DTT

ke 10 nL, 5 ng DIT in 10 nL was
Sold < uﬁ%rsmater and stored at -20 C Steps 1.

SoBuldl hicze 8t Meupraotel & nplel HetPES] phe8.Opflechpikeatedhl, 4.80 g urea

from tio centri.-fuge pel Let from a }
uBtur ot apBHERIRS SRl R B G wll SR oFaspst ras adjusted
t hivatlt Ba(oH ddVilsosblutiodesxysbeddherosal eaifaint I Happrox. 20-
pa&gg (S)ul ar (
2. 6 M urea/2 M thioutrea: 6M urea, 2 M thiourea in 10 mM HEPES, pH 8.0. To
make 10 ml, 3.60 g urea, 23.8 mg HEPES and 1.52 g thiourea wete dissolved
in water. The pH was adjusted as necessary with NaOH. Solutions of

thioutea often contain insoluble particles so samples can be centrifuged at

5000 x g for 10 minutes to clatify them. The solution was stored at 4°C.

3. 10% w/v sodium deoxycholate in 50 mM ammonium bicarbonate.

Other buffers

4. Digeston buffer: 50 mM ammonium bicatbonate NH,HCO,). To make 10

ml, 40 mg NH,HCO, was dissolved in 10 mlL water and stored at room
temperatute.

5. lodoacetamide stock solution: 0.5 pg/uL iodoacetamide in digestion buffer.
To make 10 ml, 5 mg iodoacetamide was dissolved in 10 ml digestion
buffer. This was separated into 100 uL aliquots and stored at -20°C.

6. DTT stock solution: 0.5 pg/uL DTT in water. To make 10 mL, 5 mg DTT in
10 mL was dissolved in water and stored at -20°C.



denaturant will be sanple specific but urea/ thiourea
appeared to work the best for nenbrane proteins. The

waoeloare39ss kept as small as possible as the fiPel/GB2009/000463

Steps
1.

1o

concentration of these chaotropic chemicals will need

to be reduced by dilutioB3prior to trypsin addition.

(0.5 - 1.0 nL of solubilization buffer per ng of

protein vvas typically used ). This produces the sanple

proteln Add 1 ng D ng to the s le praotein

andq Hb%ﬁt e drroeinn e%\t é’rtbéh E’@ﬁﬁ’é%?‘ﬁngfomrowj\‘}gpﬁ or a

Saiﬂ%%l Spdifee fﬁfrﬂtfg&bﬁﬁhﬂﬂaaéﬁzﬁmﬁmhﬁ BY uReed Npulea/Z

be roug estl mat ed . ng. | odoacet am de/ 5

t o ¥h elngalncm o1ptYre sﬂdmm d@f@@ﬁh@b‘w or @ecm@ihsO%tthﬁo@%uwlar

tenperal e witl be ees%e@ﬁfcebﬁﬂi%azﬂﬁb{ﬁ&daﬂﬁéﬁed to wotk the
enoug i'gestion to reduce t

corimmtfbatmmmbumél pM)tnmds Shlaé wmlweoxy diepk asesmall as possible as

A I R G S e S L

37Q@d@ced1t bpasiludund il @ gespsid pedidates (@se besid L of
st or anal ysi s. ,Ref erf.i

at - ile awai.ti
f I 9‘“@( zaté@]n &?ﬁ%lf@lo‘fg Gétfégg?lﬁnw vl Sﬁ,d&t i pioduces

h.zp r8feihN Vitro sanple taken from a patient
| s now d bed usi ng i MALDI techni.que. '

t eohddqhetg DH&F/@M& topihet S@mplsrmpéqem st tﬁ Meaé%éﬁ)stmns at
402, ( Qaﬁﬂe agfg Gz{vg?d SampI€ 16 cst@m Enass 1r1ethe sample

reserv0|r rvia r st c ave I nto snal
pepﬂmgles—:edﬁte K Loelg,hly ﬁfgimﬂ'@ﬁ‘elptl des) via tryptic

S S By A LREL Ao 5N BB RN G Tubace for 30

sui i gt trghnegperange.concentrated by |igandi ng to
spegi fi antlb d| es 10 that are |,jnked to b@?%fu bl e

beadkMR s trtiyres Wk 429U dIgFREone g feduce the

bonded édn\t@htﬁu@ﬁ&bl teg dn@ngd&@ﬁya@@q%hemlmén&yéon to 1%
The t/r ypti c peptides/anti body/ bead

Add 1 pg trypsin/50 pg to the sample protein and incubate overnight (16
h) at 37°C.
It was found that digested peptides ate best stored at -80°C while awaiting

analysis.

Referring to figure 4, an example of detection of CYP1B1 protein fragments in an

in vitro sample taken from a patient is now desctibed using iIMALDI technique.

In this technique, the CYP1B1 protein and/or protein fragments 402 contained in a

utine sample in a suitable reservoir or vial 406 are first cleaved into smaller peptides

408 (i.e., light peptides) via tryptic digestion using trypsin as shown by arrow 410.

The resulting tryptic peptides 408 are isolated via a suitable technique and

concentrated by liganding to specific antibodies 410 that are linked to insoluble

beads 412, as shown by arrow 414 and the resulting bonded tryptic

peptides/antibody/bead complexes 416. The tryptic peptides/antibody/bead

complexes 412 carrying the CYP1B1 tryptic peptides 408 are then hatvested and,



conpl exes 412 carrying the CYPI Bl tryptic peptides 408
are then harvested and, after appropriate washing, are
wo omdaaBosnd dried onto a target plate 418 of aPCEESB2009/000463
spectronmeter, as shown by 2 row 420. The peptides 408
are men stri pﬁmd fromthe anti body beads 410/412 and
after n@@supem:ttcam engre oadedi andakied Tnto avRIBIt platgyfAbAtaf a mass

ar e uant I [ LS..Qf -
specbRuftan i By abiFaiet; AURERFRlss 16, AR afbped from the
’mtlbloﬂllyt bahds% indiRsohdtmensiand sooadity adi themfmnsh;e The CYP1BI1
ptic fra gi ves,i MALDI he h|
fragrae, ﬂ%evu%‘&gggf:ﬁ&s@f The SebCrbatire chirtaBimet befy and light
pepu@lvérE]’Li?s 39@? . gg & g@ﬁfi}ﬁﬁz#:gsmﬁugg) fsgmalezahggtﬁgﬁdamn of the
tryptiradeagraeipntiadt gwebe%}(&@i ifae lmg?l g’(Ytegd?fc é?jwﬂme%fémﬂt to
meqs‘ﬁﬁ{i snﬁﬁfuﬁbuﬂﬁ bf C@_lﬂszf‘%gb%@ é'rREnaﬁ@ui 8&1 §§1n le cell.

occurring pept sin the | at
|'i ght er and will contain predom nant ly 12C and 1H

Slnc%gn% Qﬁ%%fﬂgﬁ}é{ﬁr%% gﬁi%wg)%gtlggg 'P)&r tﬁé%%&ésvﬁ'%{x Jﬁ‘ézﬁ)ffﬁde that 1s

isotopatiglyethieiteb tait i 30 1 or PHeit |du:saing1yahaﬂuhet ifcomepti ldenﬂéﬂ naturally
can be @gd vv|t he U{){Eﬂg %g@Fvedi tic ept g dv 12C

occuzane hip o ginchy e Gon ik Bp et tod i R huRERkedhinandy

and @Xﬁ&?lot}je% &ﬂtléih_tbé)frit Al @1 yafddHah t bahxlr diy. Tieas Wki gt bifiethe method
quantity ratio betwe ive eavi

shovey t RepFe 41 atb&osapis @@fed;ﬁdwmﬂ 1 gﬁﬂa ?Wnﬂwepﬂde 422

can ggg?%{%af J\xﬁtﬁd REPLihdRerivERCr %ﬁ@?%ﬁm’ﬁ'&? @Mgtsh%fwn by atrow 424

pept es present in ne sanpfe, the

prioff Ur ttegr 4 bl van sedh, t(h‘éP&Bﬁderquagulﬁab]@l ysing ﬂ}db‘\LDItb}emeasunng the

quat Itfqglté)s EE\gIe obtial? enet t§ve ﬁnoe%%f g;g&ﬁ% gg Bbepudes and the
relatiSephdigdse) bo'El)e c&m:vleﬁepepu@eqotifhes ttsaeek |thet1nmoa1bmvef CYP1B1

ocess are p| ca ium | a ed s thetlc
peptliirasni in L1e Wadk RN BELJ St AOTBBH i Lo e likely to be
in theaweak! y occurring CYPI Bl peptides and are

synt hesi zed using 2H | abel ed FMOC am no acids. It wll
be appreci at ed that the above described techni que

The q?lghsggg%bg %n cer ?BE %r (It: ease &o%%eilFo%%ﬂngﬁmObﬂlzed ot
be'tdfa rlagneeplmrost)oThe myntheacrmmemed mei?ae abeveYRDBEsS are typically

deohRbERDRE SHIVEThETHE Qe BTl IShI st e g o the
natusdlyenccurring CYP1B1 peptides and ate synthesized using *H-labeled FMOC

amino acids.

It will be appreciated that the above described technique could be used fotr other
types of cancer, such as prostate cancer which released CYP1B1 protein and
fragments into semen. Other cancers release CYP1B1 protein and fragments into a
patient’s blood from the cancerous cells. Thus, the detection of CYP1B1 in semen
indicates the probable presence of prostate cancer, while detection of CYP1B1 in
blood indicates some sort of cancer, although further investigation may be requited

to determine the type and/or location of the cancer.



i ndi cates the probabl e presence of prostate cancer,
whil e detection of CYPIBI in blood indicates sone sort
w@boogamoes , al t hough further investigati on mayP@EGB2009/000463
required to determ ne the2sype and/or |ocation of the
cancer. Thus, in one aspect of the present invention
Thus! er 8né saspreoyictedha p&tshmj 11m¢erd&1md:lrmrflg 1iarpiowet&$h|m method of
pr os e cancer in atient. using. CYP| Bl |
detccangunﬁjm%weg WSW HBEHOF D “gl.ﬁ&t @amchffﬁF in Semen as a
tumohl}]/l%gkei 'Dg RelHEIRRY oﬁ §febn§lﬁs R gpi TM;AQJTDI IIIanze ﬁhﬂthﬂ aspect of

ere Is provided a nme @P etec surl
the preseotinventprpdare it Pirside evpibod of gf gf‘&éll ng cancer
he~ef 0 t,80 &t NGa kAL tHen thod of
o« TES T E PSR AL AOT, GorM Ml By e mechod o

protepneisensmeofM GYEDBl protein or fragnents in the cells
of tissue biopsies taken froma patient can be
detected either in fine needl e biopsies usi ntg I MALDI )
In reRfted Prot&hnss @rﬁetilhyplesaﬁahvamﬁomgsnlwneﬁa@amg e$B1B1 protein ot

fmgqsl(g%gaﬁ F:tscseilé qfr ‘gsesé{f} elgllgfele? 2 e er'saaczll&?a e&trcglhm 1S acheicged either
in ﬁxfé”ﬁé&ﬁ@'hb%ﬁk@hhﬁ% BNAT ISt ﬁpﬁﬁtfome eMype macttamst wsing imaging

echnigues desScrj bed above, ther ena ng the
massdep@fdml@ﬁtlorf Hine fmeéiﬂféuﬂﬁpﬁlﬁteév@ﬁ“é? r‘fg"l”éx E‘eT’(P ouf tissue are

b
subj 2 ﬁﬁ?l gﬁngegﬁ)ﬂn En S E%[a)hotrpaﬂﬂ‘ %X%esﬁé&ﬁo?ﬂ@i;’( 8lmilar to the

cancer in a tissue bIOE
techmtlasze dlencsnlmfrb abpve,i élﬁm@ybﬁndﬁsngﬁml ECaion 9 e%ﬁrfé‘@t%l@ in even

blllglgr%ugpél gal, m Cr OSCO gg nﬁég@a%%{)(ﬁ%}éﬁ ttﬂ%%})g{lge{iﬂﬁﬁbuﬂon of

mass S ects

canc@V @é’llsamfze\tism& b @ips SIerhe@é( BhBhncas, sisnod bloqpeylsampiest e prepared
sectlo t. her eby. prOV|d|n

as foguantfs |’E‘é’t?1|Q§ﬁO @W@ﬂﬂgs%%ﬁ ﬁl“ﬁ’g a{:eaﬁg@? agapegd gysing imaging

rmssps &Rﬂﬁ@ﬁ?fc’?lﬁssd@t%ﬁse%ehnﬁf@xﬁ@hbl&ﬂuleﬂtﬁf UMl b @Pgfe cells in
ctions are prepared simlarly as f opt i

the smt@@sd@pﬁby praviding 1 nPomepwitchIWLBRCAHM) ﬁEICYMBl containing
cmc{iﬂ X@Ib‘ gé Eqé&? clgﬁg tl@lOSQ@?@Sé%f?eCt ion is cut from

rozen rouint onto an optically
transparent glass target plate of an i MALDI mass
ect ronet er requir

- d t he ;se n e

) het S PR usglc{#)% p&Ct | éﬁp%Fddl %njflﬁugsé u% mor pﬁéﬁg@y%cxoscopm

exanEREHON - lﬁbtsaﬁ@i g ORnfinkmhbfixamss (hpeht rigmet cyse thee secuon is cut
si.napi ni.c IS s ed onto t section a

c a %?
Fromn G9g U8 JERL LAPACTPRES V010 WARPUIEY SRERPISe dass Erget plate of
an iPGUOBS hi8s S§felct@metdPEIMBEuifdDMRE deBion can be stained to allow

visual inspection of the tissue morphology. Energy-absorbing matrix for mass
spectrometry (i.e. sinapinic acid) is sprayed onto the section and the mass spectrum
acquired for many different locations across the section. The mass signal for

CYP1B1 is then reconstructed into an image of CYP1B1 density across the section.

Thus, in one aspect of the present invention there is provided a method of
detecting and measuting cancer in a patient using CYP1B1 in tissue biopsy sections

as'a tumour matker by the method of proteomics using imaging mass spectrometry.



CYPI Bl is then reconstructed into an image of CYPI B
density across the section. Thus, in one aspect of the
w@e@eae9si nventi on there is provided a nmet hod PET/GB2009/000463

detecting and nmeasuring cascer in a patient using

CYPI Bl in tissue biopsy sections as a tunour marker by
Claintdhe nmet hod of proteom cs using i magi ng nass

spectronmetry.Clains: 1. A nethod for detecting and/ of

measuring the occurrence of an enzyne in a patient,

sai dAnplRest ifpe Qeeicigot hed Adrepeagiting@rhadatoiehee iafgam enzyme

reporter substrate to a patient. b) taking a bodily

f 1 ui '@ aRrers ?4@%@%’&‘%@@8@? ﬁ%.ﬁpﬁaﬂ@'r ent after one

or, RERHASLLFY Rekiatsif phiie®; c) anal yzing

th%n%{o1 ﬁ%ﬁgﬁgiaﬁfﬁ?ﬁg}é‘%r tissue sanple in vitro for the

oty urakerg e bodilo fluid agdy erdhsuesampie (5| theePaficqtatter one or

reporter s sult of netabolism of

t he ’r\f]é)ﬁ%lljt?g'r%sets[,% s%regtafg& y Sgifl gx_rgegzyne in said patient

dw)i ngalsdig the dotblyeflnidred jpertissde simplersn vArerdonhte occurrence
according to claim erei.n, the e | S.. CY.

CC oL TG S i RO S BB BB Pcansed s o
OCCUFdsaRcef Ofnetdilanz e tiYReBbrten sabpahiceby sadmneyhre in said
vitro, said nmethaod including the st g of analyzing a
pat i BAflC. GHERT FUFIRIC %Yﬁjd?lg}fdtﬁ’%%‘ifg E4HPFe in vitro

for the occurrence and/ or neasurenent of a netabolite

of a reporter substrate known to be_ netabol i,zeéyﬁi

CYPI Bl methediactonang 69 chinraivhsaeinghe engymens B1.
according to clains 1 or 3 wherein the reporter

substrate is a naturally derived product. 5. A nethod
ackopdinghtd fok aletectinghend/ ox tivesumpptheocsutrshraé the enzyme

I deri.ved product. 6..A method d t
c1 o e RG] 8 unBEh el o g BEEPEL b tng the step of
bi 0syAihewisz & hatfent® bedilodlad coidficrgtismecbainpte inofitd for the

wherein"the repqrter substrate i.s an ilaotopi al’!&ﬁy - substr
| abePEEFERES FBEKObIMESHIRIBENL 8f IMRitRRlICack o HRRytarsubstrate

clai fodfo Be WGLBLAZA By (BPPIB €in $HOBLLBor animal patient.

4. A method accotding to claims 1 ot 3 wherein the reporter substrate is a

naturally derived product.

5. A method achrding to claim 4 wherein the reporter substrate is a plant

detived product.

6. A method according to claims 1 or 3 wherein the reporter substrate is bio-

synthesized.

7. A method according to claims 1 or 3 wherein the reporter substrate is an

isotopically labeled feedstock or product.

8. A method according to claims 1 or 3 wherein the reporter substrate

includes any or any combination of a stilbene, flavonoid, methoxylated



i ncludes any or any conbi nation of a stil bene,
flavonoi d, nethoxyl atedf| avone, luteolin, or tannin. 9

w0 2089re9Bod according to clainms 1 or 3 wherei nPC€TI6B2009/000463
reporter substrate is lutedfin and the reporter
nmetabolite is 6-hydroxy-luteolin. 10. A nethod
accorfm\fﬁgetblt@@,mfgamei n the reporter substrate is
13Cluteolin or 2Hluteolin. 11. A nethod according to
claims 1 or 3 wherein the reporter substrate is
eupatdormathand atdrediep 0o t@ninmeflabol3i wheren the reporter substrate is

desnet] i vl eupatorin, formal dehyde dfor_cGarb

ai oxttis e R B s a PRy § ERARr TR 0 ai e
reporter substrate is 13Ceupatorin. 13. A nethod

according .to claim.1l wherein die,pre-determ ned period .

of |01 P sk AGERRIAG 1 AHBs) ANUCHED Hibsr EPOFRCE aUbsttate is PC-
met hogiaGie s AFNGudenligl @i 8 1 or 3 wherein the ratio of

the reporter substrate to the netabolite of the

reporter substrate is neasured in die patient sanple

i nyyi g rrﬂeﬂilcﬁi Ac Pl tacagflhqé 9o} & Ghakdm ‘enbeoi'eﬁorter substrate is

wheréint eratloo ara 0|sotope or stalelsotope .
| abeleegpatepor t 2ad suthst r aepooter methdbolite t &8 a desmathyleupatorin,

or non-is | abel ed reporter ;substrate or

nmet ag%lf’ﬁﬂzé‘?q@gﬁélsa@ZPz&a’r%‘p% f’#}eo}% ‘ient sanple in vitro.

16. A nmethod according to clains 1 or 3 wherein the

bodjly fluyid, and/or tissue. sapple is.a or an :
ORI AP B CERRaRE dOpaail T THercis B TR Hefrubstzate is PC-

ser umudkdie, faeces, senmen, saliva, fine needle
aspi rate, biopsies, or tissue section. 17. A nethod
according to clains 1 or 3 wherein the in vitro bodily

flukd ' 1 Sq - i.che i E -
D BPRL S APLEL®, PSS S FSANBLARA period of
pept itdes imhdiaen Hagentgestand 42 hGYR. Bl enzyne,

reporter substrate and/or reporter netabolite prior to

or during analysis and/or neasuring of the presence of

t he4repaeteyd red@adold te.cldigaAlnet Bogthaggerten@tooof the reporter
clains,1 or 3 erein tﬂe a lflnt of enzyrgs i i
substrate to the metabolite of the reporter substrate is measutred in the

patient sample in vitro.

15. A method according to claims 1 or 3 wherein the ratio of a radio isotope
or stable isotope labeled reporter substrate or metabolite to a natural or
non-isotope labeled reporter substrate or metabolite is measured in the

patient sample in vitro.

16. A method according to claims 1 or 3 whetein the bodily fluid and/or
tissue sample is any or any combination of exhaled patient air, blood,
plasma, serum, utine, faeces, semen, saliva, fine needle aspirate, biopsies,

of tissue section.

17.A method according to claims 1 or 3 wherein the in vitro bodily fluid .
and/or tissue sample is immuno-entiched using the CYPIB1 enzyme



CYPI Bl , reporter substrate and/ or reporter netabolite

i s nmeasured and/ or detected using i mmunotandem nmass
wGep@etodset ry (i MALDI). 19. A nmet hod accor di ng POT/GB2a0091000463

18 wherein antibodies are added to the in vitro bodily

fluid and/or tissue sanple prior to or during the

anal y@drf@lamnt/@ir mega satibeglies peptides g@dé@ere@@en&ﬁr to the CYP1B1

conc Y

. epor%% élg&]t‘g( E&@%ti%%ﬂt/ dregfég%% éﬁ‘ ? ?ﬁm £ o1 duting
wher emlytstmearaiy‘mhndasemr%rcef slumptaanr:@bf)the mepditei zedabolite.

on i nsol uble beads prior to and/ or during the

anal yzi ng and/ or measuring step. 21. A nethod according

t 018l AimetHoPhcdorthes ebnclhfifs amound whereiz Ythe YGuft of enzyme
reporter bstrate and/ or reporter met abolite i

measr 861 d/’@@oél'@tleé‘tl af6i AGLAPHPEr s Mt OSlFtieq&ﬁ gneasured
Chr OO0 ARAYCHE MR iAo PRI raGE AP BEtcnCHRLATDI).

11 wherein the anount” of carbon dioxide is neasured
usi ng a tandem gas chromat ograph-i sot ope sel ective

rraeg AREEHS g{ngl%cecfrdlrﬁ tc? cﬂ?ﬁ{‘?g x@ﬁ@%ﬁ}gi %]gibbﬂlésl ﬁ’er@dcﬂed to the in

wher el enzyne report
substviabebaddy diuid epm?/toerumaﬂmﬂlpheepmei rireasudeting the analyzing

and/ or tected usin MASS tronetr

o e Gt etk du e IR, ArRD g LRk “hé' CypiB,
pat i eppordisdbsiiteasd/ve/rgbigr baalbolees of detecting

the presence of a cancer association protein, at |east

a fragnent of said cancer associated protein,

anbj b&qﬁeﬂﬁﬁcm&ﬁdnr%% RIAnP! S QPEYR, TS ARLBLALS arc substantially
reagent and/or a l1te or catal ytic product of

sai d icamobtlizadsooi wselhipe deeids proanta nedy po dudng ythe analyzing
fl ui d1 'rﬁ@k&%ﬁ%@%{? taken froma patient, wherein

t he can er assocl protein is CYPIBI. 25. Use of
CYPI Bl or a CYPI Bl netabolite or catal ytic product

th e he def.ection, and/ r meas ring of cancer
AR arelied eORRE 1 TPl 51 oY by TR ABONT (af enzyme
or Ca@‘@"PWEﬂ} RiRAuet stbsaigef and/ ot repotter metabolite is measured
and/or detected using high performance liquid chromatography (hplc).

22. A method according to claim 11 wherein the amount of carbon dioxide is
measured using a tandem gas chromatograph-isotope selective mass

sp ectrometetr.

23. A method according to claims 1 or 3 whetein the amount of enzyme
CYP1B1, reporter substrate and/or treporter metabolite is measured
and/or detected using imaging mass spectrometry.

24.A method for detecting and/or measuting cancer in a patient, said
method including the steps of detecting the presence of a cancer
association protein, at least a fragment of said cancet associated protein,
antibody, peptide, ptotein or enzyme assoclated teagent and/or a

metabolite or catalytic product of said cancer associated protein in an in



taken froma senen sanple of a patient for the
detection and/or neasuring of prostate cancer in a
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vitro bodily fluid or tissue sample taken from a patient, wherein the cancer
associated protein is CYP1B1.

25.Use of CYP1B1 or a CYP1B1 metabolite or catalytic product thereof for

the detection and/ot measuting of cancer in a patient.

26.Use of CYP1B1 or a CYP1B1 metabolite or catalytic product thereof

taken from a semen sample of a patient for the detection and/or

measuring of prostate cancer in a patient.



