WD-.97/ 15686 PCT/ GB96/ 02588
DI AGNOSI S OF SUSCEPTIBILITY TO CANCER ..« —AND TREATMENT
THEREOF The present invention relates to nethods of determ ning

whet her a patient 5 has cancer or is susceptible to cancer, and it
relates to nethods of treating cancer, particularly prostate cancer.
Carci noma of tvweopisesst at e has becone a nost significant di S®ETABI602588Y

. countries. Over the last 20 years the nortality rates have doubled and it
10 is now the second commpnest cause of nmal e cancer deaths in England and
“Wales (Mortality Statistics: Cause Engl ahd and Wal es. OPCS DH2 19,

1993, Her Majesty's Statj.oner | e r. nce_of prostate
. cancer has increased ba)i@ééﬁpélé)b? gﬁé@%ﬁ&ﬁt&%@ﬁease now
accounts for 12% of the total Wm-ﬂu‘w ' ,]@g and and Wal es 15
(Cancer Statistics: Registrat |Aons Engl an anm es.i= OPCS MBI No 22,
1994, Her Majesty's Stationery Ice). This increase and the recent -

' [ Ofice) his i dth
deat hs of nmany blic figures from prostatjc _.cancet ,hav erved. to
hi ghl'i ght the ng‘ga%%bg’!m{ie%&%%&lﬁ‘h i%f%S'_&FFBms wﬁsii_ssanmm |
suggested that h&.ecmcae&ﬁ%ﬁkpdfgg?lhwaﬁr,mq&uﬂ&memmafﬁﬁhg' |ty from

20 prostate cancer. ate cancer screening current consi sts of
a rectal exam neancen, particularly prostate cancer. .

Carcinoma of the prostate has become a most significant disease in many
countries. Over the last 20 years the mortality rates have doubled and it
10 is now the second commonest cause of male cancer deaths in England and
Wales (Mortality Statistics: Cause England and Wales. OPCS DH2 19,
1993, Her Majesty’s Stationery Office). The prevalence of prostate
cancer has increased by 28% in the last decade and this disease now
accounts for 12% of the total cancers of men in England and Wales -
15 (Cancer Statistics: Registrations England and Wales. OPCS MBI No 22,
1994, Her Majesty’s Stationery Office). This increase and the recent
deaths of many public figures from prostatic cancer have served to
highlight the need to do something about this cancer. It has been
suggested that the wider availability of screening may limit mortality from
20 prostate cancer.

Prostate cancer screening currently consists of a rectal examination and
measurement of prostate specific antigen (PSA) levels. These methods
lack specificity as digital rectal examination has considerable inter-
25 examiner variability (Smith & Catalona (1995) .Urology 45, 70-74) and
PSA levels may be elevated in benign prostatic hyperplasia (BPH),
prostatic inflammation and other conditions. The comparative failure of
PSA as a diagnostic test was shown in 366 men who developed prostate
cancer while being included in the Physicians Health Study, a prospective
30 study of over 22,000 men. PSA levels were measured in serum, which
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measurenent of prostate specific antigen (PSA) |evels. These nethods

| ack specificity as digital rectal exam nation has considerable inter- 25
exam ner variability (Smth & Catal ona (1995) Urol ogy 45, 70-74) and

PSA | evel s nmay be el evated in benign prostatic hyperpl asia (BPH),
prostatic inflanmmtion and other conditions. The conparative failure of
PSA as a di agri¥@87/15686st was shown in 366 men who devel oped RS

. cancer while being included in the Physicians Health Study, a prospective
30 study of over 22,000 nen. PSA |evels yer e measured in serum which
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of men devel opi ng7%rofahen developing prostaie carcer withirsthe sabseqhetit foviCpeats
(Gann et al (1995) JAMA 273 289- 294% 5 Present screening nmethods are

t herefore unsati r%l 995) JAM@)}? g%ﬁﬂe 99. and allel e | oss studies have
poi nted to a numnber of chronmosonmal regions of potential involvenment in
prostate cancer. Cannon- Al bri ght & Eeles (1995) Nature Genetics 9,

336- 338 ( Ref e5 enPreséft scigentiigsmethods arectherefore umgitisfuetdrys t unour suppressor

. prostate cancer susceptibility loci froml oss-of-heterozygosity (LOH)

- studi es which occur on human chronosone regions 3p, 79, 8p, 9q, 10p,

- 10g, 11p, 13q, 1 fogenetic Lif: aft€le RRE stndikd Hab@SpSinihh B Ghuniber (4£90)

-~ Cancer Res. 50 3

chromosomal regions of potential involvement in prostate cancer.
Cannon-Albright & Eeles (1995) Nature Genetics 9, 336-338 (Reference
10 1) discuss candidate regions for tumour suppressor prostate cancer
- susceptibility loci from loss-of-heterozygosity (LOF) studies which occur
on human chromosome regions 3p, 7q, 8p, 9q, 10p, 10q, 11p, 13q, 16q,
17p, 18q and Y; whereas Brothman et al (1990) Cancer Res. S0 3795-
3803 surveyed cytogenetic information on human prostate adenocarcinoma
15 which indicated loss of chromosomes 1, 2, 5 and Y and gain of 7, 14, 20
and 22, with rearrangements involving chromosome arms 2p, 7q and 10q
being most common. Studies by Gao et al (1994) Oncogene 9, 2999-3003
indicate that a positive mutator phenotype in at least one of chromosomes
3p, 5q, 6p, 7p, 8p, 10q, 11p, 13q, 16q, 17p, 18q and Xq is found in
20 prostate adenocarcinoma; and Massenkeil et al (1994) Anticancer Res.
14(6B), 2785-2790 indicates that LOH was observed at 8p, 17p, 18q in
various prostate tumour samples but no deletions were observed on 10q
in fourteen informative prostate tumours. Zenklusen et al (1994) Cancer
Res. 54, 6370-6373 suggests that there is a possible tumour suppressor
25 geneat7q31.1. In addition, there have been other reports which describe
other chromosome loss or abnormalities.

Thus, loss of, or abberations in, most human chromosomes has been

implicated in prostate cancer by one research group or another.
30
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3803 surveyed cytogenetic informati on on human prostate adenocarci noma 15
which indicated loss of chronosones 1. 2. 5 and Y and gain of 7, 14, 20

: and 22, with rearrangenents involving chronosone arnms 2p, 7q and 10q .
befng nost common. Studies by Gao et al (1994) Oncogene 9, 2999-3003

. indicate that a positive nutator phenotype in at |east one of chronosones
' 3p, 5q, 6p, 7Wwo9dsesd0q, 1llp, 13q, 16q, 17p, 18q and Xq i s PorcBbeozss®O

- prostate adenocarci nona; and Massenkeil et al (1994) Anticancer Res.
14(6B), 2785-2790 indicates that LOH was observed at 8p, -17p, 18q in
various prostate tunour sanples but no daletions were observed on 10q

in fourteen informative prostate tunours. Zenklusen et al (1994) Cancer
Res. 54, 6370- 6AnBusbeypfsumoursexhibit-precise loss pb thei regiont10g23+q28 yB3)essor 25

gene at 7q931.1. _In addition. therge have been other repgrts which describe

ot het chr omsonﬂlﬂgﬁgy%&‘emp%?ﬁ fiigour suppressof; gene "‘fﬂ’é%aw @I ,

- abberati ons in,wmtemﬁyaﬂwmmbmoncopﬂaahh&%igg prostate
30 WO 97715686

. cancer by one research group or another.
" PCT/ GB96/ 02588 10g25, has proposed as a candidate for the tumour suppressor gese nurber of

Sugoasting the. (L oiEaly “Beibling Hinkfiihe be AT i3 mivitor. &f prostate i |
whi ch encodes apfsiad iife raeialy!tRen dlesired AP CRIAYsCAIRIE ! G5 oS

10925, has been proposed as a candidate for the I suppressor gene
mutation in some cases of prostate cancer and it has been concluded that

it may contribute to the pathogenesis or neoplastic evolution of this

common malignancy (5).

10 '
Objects of the invention are to provide better methods for the diagnosis of
cancer and for determining susceptibility to cancer, especially prostate
cancer; to provide nucleic acids which are useful in such methods; and to
provide a tumour suppressor gene associated with prostate cancer.

15

Summary of the invention

Using fluorescence based allelotyping with highly informative
microsatellite CA repeat markers, we have generated a detailed deletion
20 map spanning 10923-q25, allowing stricter definition of the region of 10q
loss likely to be involved in tumour advancement. In addition, we have
assessed the frequency of loss and mutation of Mxi/ in prostate tumours
in order to clarify the role of this gene in prostate tumour progression.

25 Our data indicate the presence of a prostate tumour suppressor gene (or
genes) near the 10q23-g24 boundary, which was deleted in the
overwhelming majority (22/23) of mumours showing loss. In contrast,
specific loss of Mxil, as opposed to loss of other 10423-g25 regions or of

. : the entire region, was observed in omly 1/23 tumours, and was

30 accompanied by loss of markers at the 10q23-g24 boundary.
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5 .(4); potentially disabling mutations of Mil in a nunber of prostate
tunours have recently been described. Mil displays allelic |oss and
mutation in some cases of prostate cancer and it has been concl uded t hat
it*may contribute to the pathogenesis or neoplastic evolution of this

common mal i gnancy (5). 10 bj ects of the invention are _to provide
better met hodW@8¥1568c di agnosi s of cancer and for det @Fﬁ{q%’ﬂﬁm

susceptibility to cancer, especially prostate cancer; to provide
. nucl eic acids which are useful in such nethods; and to provi de a
t unour suppressor gene associated with prostate cancer. Summary of

the i nvention I hly
~informative F“¥%?§§5€9W%h#@a%i¥¥§¥%éyﬁﬁgﬁéyéfaéﬁ?ﬂﬁgﬁkégééw@#%d a’
detai | ed del eti Oghowing MBPI-askaciated thatRericssbifeithet sifiplestrand cbfoRhatibdf i ni ti on
of the region of 10q | oss likely to _be involved in tunDur advancenent .

In addition, we pelymorphism {SSCE)analysieor diseptDNA wm and ownidata on of

P oot 2t i i 2By B o PSR Rl 91

- prostate tunofir 50k SeShiveddestified! We have doan) thacall mm:swa:n%

- boundary, which was deleted in the overwhelmng majority (22/23) of
" tunpurs showi ng #dess of|19qdwNe lessof the resl%memﬁee belowy of Mkil, as opposed
: to loss of other 10g23-q25 regi ons or of the entire region, was

. observed in only 1/23 tumours, and was 30 acconpani ed by | oss of narkers
. at the 10023- q24Abdisstdaspect of the invention provides a mmcleic acid capable of

selectively hybridising to the region of human chromosome 10 which

10 region is bounded by DNA defined by the markers D10S541 and D10S215
provided that the nucleic acid is not any one of the yeast artificial
chromosomes (YACs) 746-H-8, 821-D-2, 831-E-5, 921-F-8, 738-B-12,
796-D-S, 829-E-1, 678-F-1, 839-B-1, 734-B-4, 7B-F12, 757-D-8, 773-C-
2, 787-D-7, 831-E-9, 855-D-2, 855-G-4, 876-G-11, 894-H-5, 922-E-6,

15 934.D-3, 964-A-8, 968-E-6 or 24G-Al10 and is not any one of the
expressed sequence tags (BSTs) as described in Tables 3 to 22, and is not
any one of the bacterial artificial chromosomes (BACs) or Pl-derived
artificial chromosomes (PACs) B2F20, P40F10, P72G8, P74N2,
P274D21, B76110, B79A19, B7901, B93F12, B122L22, P201J8, P201P5,

20 P209K3, P316N14, B46B12, B60CS5, B145C22, B150K4, B150N3,
B181F15, and 188L22.

The position of various markers on human chromosome 10, including
D10S541 and D10S215, is as defined in Figure 5. When we refer to these

25 ESTs we mean the sequence that is disclosed in the referenced Tables, and
more particalarly the specific cDNA clones from which the sequence is
derived.

By “sclectively hybridising” we mean that the nucleic acid has sufficient
30 nucleotide sequence similarity with the said chromosome 10 DNA that it
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4 Furthernore, we failed to detect any mutations in Mil in-those

t amour s show ng Mi | -associ at ed marker | oss by either single-strand
conf or mati on pol ynor phi sm (SSCP) anal ysis or direct DNA sequencing, and
our data I ndicate that Mil is 20 centi Mbrgans away fromthe area of
chronpsone 5 wol9nédagt we have identified. W have found thecT/GB96A2S§Sour S
whi ch have a loss of 10q have | oss of the region specified bel ow

A first aspect of the invention provides a nucleic acid capabl e of

sel ectively hybridising to the regi on of3 human chronmpsone 10 which 10
region i s bounded by DNA defined by the markers D10S541 and D10S215
provi ded that t¢an hybridiseander highlyrsiringent eendjdons: As isiwelki al

736D 5, 5oo0. ¢ MmO X BE, é@%@%&wiﬁﬁz@ o5 hytidizariol Yeita on

2, 187-D-7, 83lfahtods sicibadlehgtiBobnécldic dtid oterl WhichMybridisatidi Dcburs, 15
934-D- 3, 964-A-8, 968-E-6 or 24G A10_and is not any_one_of the

expressed sequedngses of identityrof thes hybridizingsequences, aid onsfactory suchaas) i s not

any one of t I erived
artificial é:ro%ﬁh!‘?% %?%Wgﬁgéw%%wg P274D21,
B761 10, B79A19, B7901, 893F12 B122L22, P201J8, P201P5, 20 P209K3, P316N14,
B46B12, B60C5, B145C22, B150K4, BL150N3 B181F15,, .apnd 188L22,

" The position of Nueleicacids\which ﬁ&nsﬂem% mi%@dhﬁs% chrompsome. 1
. D10S541 and D1 S n eqﬁ)cgt hese 25
ESTs we nean tﬁéﬁé’gqﬁgncg Pﬂa%lb g‘ggglsc se I'n t#%r%enc:@ les, and

nor e parti cul arpreférhblyshoseiviitc>9B%, moreprefefablynhose with ©+39 % seguence | s
derived. 10 identity, over at least a portion of the mucleic acid with the said
chromosome 10 DNA. As is well known, human genes usually contain
introns such that, for example, a mRNA or cDNA derived from a gene
within the said chromosome 10 DNA would not match perfectly along its
entire length with the said chromosome 10 DNA but would nevertheless
15 be a nucleic acid capable of selectively hybridising to the said region of
chromosome 10.

Typical moderately or highly stringent hybridisation conditions which lead
to selective hybridisation are known in the art, for example those

20 described in Molecular - Cloning, a laboratory manual, 2nd edition,
Sambrook et al (eds), Cold Spring Harbor Laboratory Press, Cold Spring
Harbor, NY, USA.

An example of a typical hybridisation solution when a nucleic acid is
25 immobilised on a nylon membrane and the probe nucleic acid is = 500
bases or base pairs is:

6 x SSC (saline sodium citrate)

0.5% sodium dodecyl sulphate (SDS)
30 100 pg/ml denatured, fragmented salmon sperm DNA
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By."sel ectively hybridising" we nean that the nucleic acid has sufficient
30 nucl eotide sequence simlarity with the said chronosonme 10 DNA that it
WD 97/ 15686 '

PCY¥/ GB96/ 02588 5 can
hybri di se under noderately or highly stringent conditions. As is well
known in the 3YQ97/4568 stringency of nucleic acid hybridizat PERGRHRENs on
factors such as length of nucleic acid over which hybridisation occurs,
degree of identity of the hybridizing sequences and on factors such as 5
tenperature, ionic strength and CG or AT Ccontent of the sequence.

Nucl ei ¢ aci ds WrTﬁ mﬂi- ' h Qly r dofd] o _t.he said chro one 10
DNA include nuc eénh am@o%ﬁlgbéﬁhave éﬁﬁg‘aﬂME q’%ﬁﬂ‘?'ﬁ'{i@&e

pref erabl y thosenuwiéit acidithniobilisedomay bk avashied/at!68% tn Mixt $5C of ol biauence 10
identity, over at |east a portion of the nucleic acid with the said
chronmosone 10 DNATIRgERCY sOuleX SSkmown, human genes usual Iy contain

i ntrons such that, for exanple, a nmRNA or cDNA derived froma gene
wi thin the said chronobsone 10 DNA woul d not match perfectly along its

entire | engt 5 wi201xtSSC nmydbe preparedoinethé Folwing wrayio DiskoReVETS.H@l gss 15 be
a nucleic acid Cﬁﬁ&f)l e gé sel F(s:(t’&vel hyhQridising to the said réegion of
chr omosorme 10. and 88.2 g o um citrate in 800 ml of H,0. Adjust the pH to

7.0 with a few drops of a 10 N solution of NaOH. Adjust the volume to

1 litre with H;O. Dispense into aliquots. Sterilize by autoclaving.

10 An example of a typical hybridisation solution when a nucleic acid is
immobilised on a nylon membrane and the probe is an oligomucleotide of
between 15 and 50 bases is:

3.0 M trimethylammonium chloride (TMACI)
15 0.01 M sodium phosphate (pH 6.8)
1 mm EDTA (pH 7.6)
0.5% SDS
100 ug/ml denatured, fragmented salmon sperm DNA
0.1% nonfat dried milk -
20 _
The optimal temperature for hybridization is usually chosen to be 5°C
below the T, for the given chain length. T, is the Wmible melting
temperature of the hybrid formed between the probe and its target
sequence. Jacobs et al (1988) Nucl. Acids Res. 16, 4637 discusses the
25 determination of T;s. The recommended hybridization temperature for 17-
mers in 3 M TMACI is 48-50°C; for 19-mers, it is 55-57°C; and for 20-
mers, it is 58-66°C.

By “mucleic acid capable of selectively hybridising"' we also include
30 nucleic acids which will amplify DNA from the said region of
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Typi cal noderately or highly stringent hybridisation conditions which |ead
to selective hybridisation are known in the art _for exanple thase 20. .
described in Mlecular Coning, a | aboratory nmanual, 2nd edition,

Sambrook et al (eds), Cold Spring Harbor Laboratory Press, Cold Spring

Har bor, NY, USA An exanple of a typical hybridisation solution when
a nucl ei c acigolo91ss86 | Mobilised on a nylon nmenbrane and trCI/GBISNZSBRUC] ei C
acid is [err] 500 bases or base pairs is: 6 x SSC (saline
sodiumcitrate) 0. 5% sodi um dodecyl sul phate (SDS) 30 100 [err]g/m

~ denatured, fragnented sal non sperm DNA 7 WD 97/ 15686

. PCT/ GB96/ 02588 : 6 The

- hybridisation i chromosomed0 byt a6t thewelhkhown amplification systetnstshch as
nucl eic acid i bi l.i sed, .nay be waghed at. 68%.in 1.x SSC or. for high
stringency, O. msgg@cn%edgn%gge)@egi@% M’b’%‘%‘ﬁ%'&& Wﬁ@mmw ng way.
D ssol ve 175.3 i aCl sid@ableS Bordifionty 610 BCRN aphplifitaon Mnéldde M Of
Herr] O Adj ustﬂ?[a%{em%lg,tcya . 7.0 \?\?tﬁ a few dropsﬁ?)ﬁf a 10 N solution of
NaOH Adj ust t hamplificationtio a suitable 1 x amplification buffer:

5 .

10 x amplification buffer is 500 mM KCI; 100 mM Tris.Cl (pH 8.3 at

room temperature); 15 mM MgCl,; 0.1% gelatin.

Suitably, the annealing part of the amplification is between 37°C and
10  60°C, preferably 50°C.

The markers D10S541 and DS10S215 define regions on chromosome 10

which are indicated, for example, on the 1993-1994 Genethon human

genetic linkage map which is described by Gyapay ef al (1994) Nature
15 Genetics 7, special issue No. 2, 246-339.

The aforementioned YACs are all publicly available from the CEPH
mega-YAC library or the ICI YAC library (7B-F12 and 24G-A10), or
from the Human Genome Mapping Project Resource Centre, Hinxton
20 Hall, Hinxton, Cambridgeshire, CB10 1RQ, UK. The position of the
YACs on the genetic linkage map is made by reference to the CEPH-
Genethon Quickmap database (Cohen et al (1993) Nature 366, 698-701).
Sequences of the aforementioned expressed sequence tags (ESTs) are
given in Tables 3 to 22 and these are publicly available from GenBank,
25 National Center for Biotechnology Information, National Library of
Medicine, Bldg 38A, National Institutes of Health, Rockville Pike,
Bethesda, MD 20894, USA. As is described in more detail below, an
especially preferred nucleic acid of the invention is a nucleic acid capable
of hybridising to the gene corresponding to the cDNA insert of clone
30 IMAGE 264611.
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.1 litre wth Herr]O D spense into aliquots. Sterilize by autocl aving.

10 An exanple of a typical hybridisation solution when a nucleic acid is
~immobilised on a nylon nenbrane and MssaEE‘DBAS:BEEN ol i gonucl eoti de of

- between 15 and 50 bases is: 3.0 I\RERLIAQEDhyI ammni um chl oride (TMAC)

15 0.01 M sodi um phosphate (pH 6.8) /..., m},m (pH 7.6) 0. 5% SDS
100 [err]g/ M wWesiseded, fragnent ede‘sal Egh é 0. ECK/GRY6N2S88 dr i ed

- mlk 20 The optlnal t enper at ur fU#‘hy r| | zation is usually chosen to
- be 5[err]C bel ow the T[err] for the %lven chaln | ength. T[err] is the
irreversible nelting tenperature of the hybrid fornmed between the

6. 2637 di scuscAMAGE clons ZHEITE pubRR suaiabie o Resphuch Genion sec
. hybri di zati on tegDPB(ﬁM&ﬁoﬂﬂrPal'ﬁway, SW Hehsville, h%?@&ﬂu%fggfgﬁ}%fc -

;19rrers It is 55-57[err]C and for -
- By "nucleic acidl Bl sourries g Amemm Tybe Cultites Coljéction, RoekvillecMpe 30

: nucl ei ¢ aci ds Whlﬁgsﬁ\n USf%eDyf‘s f rorﬂ]c’ ggzgs%emf%g‘r;e,ofst Louis,

5 Missouri, MO 63114, USA, UK-HGMP Resource Centre, Hinxton,
Cambridge CB10 1SB. The clone was obtained as described in the
enclosed information for the ESTs N29304 and N20238 (see Tables 9 and
10). The clone is in a modified Pharmacia pT7T3 vector.

10 NAME: pT7T3D-Pac (ampicillin resistant; 50 pg/ml)
HOST: DHIOB
V.TYPE: plasmid
POLYLINKER SEQUENCE: (modified) .
titaatacgactcactatagggaatitggecctcgaggecaagaattcecgactacgtag
15  tcggggatcegtottaattaageggecgeaagctiaticectttagtgagggtiaatttt
agettggeactggeogtogittacaacgtigigactgggasaaceetggegtiaccean
citaatcgectigeageacateeccetticgecagetggegtaatagegaagag

The sequence of the insert of IMAGE clone 264611 is given in Figure 6.
20

The following clones contain sequence that is part of the same gene as

IMAGE clone 264611 since they overlap to form a largely contiguous

sequence. All clones are freely available as physical entities unless

otherwise noted. For each clone, some sequence, usually from the 5’ or
25 3’ ends, is available as ESTs which can be used to produce probes as

described below.

The clones and their ESTs are listed on GenBank and the EMBL
databases. I —
30 | et Has Been Re‘laced

T \II\\\ I

SUBSTITUTE SHEET (RULE 26)



WD.97/ 15686 ' PCT/ GB96/ 02588
7 chronosone 10 by any of the well known anplification systens such as
t HoSe described 1n nore detail below, in particular the polymerase chain
reaction (PCR). Suitable conditions for PCR anplification include
anplification in a suitable 1 x anplification buffer: 5 10 x
anplificationglbhtdssi S 500 MM KA ; 100 M Tris. G (pH 8.3 BCT/GBI6/025890m
tenperature); 15 nMMC[err]; 0.1 %gelatin. Sui tably, the
annealing part of the anplification is between 37[err]C and 10 60[err]C,
preferably 50[err]C The markers 9D10S541 and DS10S215 define regions
on chronosone 10 which are indicated, for exanple, on the 1993-1994
Genet hon human EST genecDNA clonege map whi Eable Najescri bed by Gyapay et al

1994) Nat 1 ti 7 b Ao No. 2, 246-339. Th
<(31f orearent [ lcj):\gd w&%el m%%%%baﬁﬂjgﬁ e fromthe CEPH rregg- YAC

l'i brary or the éﬁbﬂyfﬁ | TRIAGE 36346537 and £4G Al0), or fromthe Human
Genone Mappi ng Project Resource Centre, Hinxton 20 Hall, Hi nxton,

Canbfi i dgeshi r e, AAB1BSERQIMAGE B6d3ThE") i on df the YACs on the genetic
| i nkage map J s fﬁ%by reference to the CEP Genet hon Qui ckmap

dat abase ( en (1993) Nature 366, 698-701). Sequences of the

af orement i oned gypaFssed INAGE2RE3261(5) (ESTg) are given in Tables 3 to
22 and these are publicly available trom GenBank, 25 National Center for

Bi ot echnol ogy | HO203tht i oAMAGE 224326 (3'br ar y8 of Medi ci ne, Bl dg 38A,
National Instityie f vVidd e Pike, Bet hesda, MD 20894,

USA. As is deschf [ nl_megejt%gﬁh {)dei ow, gn especially preferred

nucl ei c aci d of Nb9so4 NVeIMAGEI26461 {8’} ei c @i d capabl e
10 N35389 IMAGE 272092 (3') 11
N48030 IMAGE 272092 (5") 12
R06763 IMAGE 126556 (3') 13
R06814 IMAGE 126556 (5') 14

R29457  F1-578D (5') 15
15 T05157  HFBCS42 16
T60214  IMAGE 81420 (5) 17
W23656  IMAGE 306632 18
w27533 - 19

W30684 IMAGE 309597 (5" 20
20 W81026 - IMAGE 347316 (5') 21
w81062 IMAGE 347316 (3') 22

It is preferred if the nucleic acid is capable of selectively hybridising to

' the region of chromosome 10 bounded by DNA defined by the markers

25 D10S541 and AFM337xf9. Information on the marker AFM337xM9 is

freely available from Genethon, 1 rue de L’Internationale, 91000 Evry,
France. AFM337xf9 is now known as D10S1765.

It is particularly preferred if the nucleic acid is capable of selectively
30 hybridising to the human-derived DNA of any one of the YACs 746-H-8,
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of .hybridising to the gene corresponding to the cDNA insert of clone 30

| MAGE 264611. . 8 | MAGE
cl one 264611 is publicly available from Research Genetics, Inc (2130
Memori al Parkway, SWHuntsville, AL 35801, USA) and ot her | MAGE
sources eg Anerican Type Culture Collection, Rockville, M 20852,

- USA; Genone SyWO&715686c, 8629 Pennell Drive, St Louis, 5 WMCTLR6P2588/D

| 63114, USA, UK- HGW Resource Centre, Hi nxton,- Canbri dge CB10 1SB. The
cl one was obtai ned as described in the encl osed information for the

ESTs N29304 and N20238 (see Tables 9 and 10 10). The clone is in a

Toul ot a0 TR a5 Nt s, P b bao-B Y SRR TR .
POLYUNKER SEQUENZI0; (aiidditf isestill more preferred if the nucleic acid is ble of
tttaatacgact cact at agggaat t t ggccct cgaggccaagaat t cccgact acgt ag

i disens daiowaaton

t cg??gat cc?t ct t aselectanelybybr Ng’ggﬁmamenfthe YACs
CLtaat ogeot b goag A B, 2T B ST, BIRECE RIS AG A6 5 344y,

fol | owi ng cl o8es Icoill derappestifted that RAY AGS chiitiins QjNAWhiéEr{Er&?ii%d
| MAGE cl one 264611 since they overlap to forma |argely contiguous

sequence. Al cl| PFepagasien apd-maintenancs insyeasts Thepreferred rusleic ofithess
invention are those that selectively hybridise to the human-derived DNA

present in the YAC and not other DNA in the YAC, such as yeast DNA.

10 The buman-derived cDNA insert of IMAGE clone 264611 hybridises to
at least YAC clones 921F8, 746H8, 821D2, 831ES, 796D5 and 24GA10.

The human-derived cDNA insert of IMAGE clone 264611 hybridises to
at least BAC (bacterial artificial chromosome) clones B2F20, B46B12,

15 B60CS5, B150K4, B150N3, B145C22, B181F15, and B188L22, but not to
B76110, B79A19, B7901, B93F12 and B122L.22.

BAC clones are publicly available from Research Genetics, 2130
Memorial Parkway, SW -Huntsville, AL 35801, USA and Genome
20 Systems Inc, 8629 Pennell Drive, St Louis, Missouri, MO 63114, USA.

The human-derived cDNA insert of IMAGE clone 264611 hybridises to

at least PAC (Pl-derived artificial chromosome) clones P40F10 and

P274D21, but not to P72G8, P74N2, P201J8, P201P5, P209K3 and
25 P316N14.

The PAC clones are publicly available from the Sanger Centre, Wellcome
Trust Genome Campus, Hinxton, Cambridge CB10 1SA, UK.

30 Although the nucleic acid of the invention may be RNA or DNA, DNA
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ot herwi se noted. For each clone, sone sequence, usually fromthe 5 or 25
3' ends, is available as ESTs-which can be used to produce probes as

dESTTT bed DEl OW. The cliones and their ESTs are |listed on GenBank and
t he EMBL dat abases. 30 WO 97/ 15686 .

PCT/ GB96/ 02588 9 EST cDNA
cl one _ 9 Iﬁ@' e No AA009519 | MAGE 365465 (5') PCT/GB96®2588
AA009520 | I\/A&g % 5 (3") 4 AA017563 | MAGE 361374 (3') 5
5 001084 - 6 H92038 | MAGE 221326 (5')

7 H92039 | MAGE 221326 (3') Bl N20238 | MAGE 264611 (3')

9 N29304 | MAGE 264611 (5') 10 10 N35389 | MAGE 272092 (3')

11 NAB030 s pidiéired.” Alhdugh the nucléié acid of A6 ffvention may@ie daibies6 (3')

ig . Ro68L4 su'anN(le\e%E orlgiggl%?sugagdgd, si eAistramlege2 n?xgiglz: acid istll'e?eZ'rgseR. (5%)

The nucleic acid of the invention may be very large, such as 100 kb, if it

5 is double stranded. Indeed genes, such as a tumour suppressor gene, are

often this large. However, for diagnostic, probing or amplifying

purposes, it is preferred if the nucleic acid has fewer than 10 000, more

preferably fewer than 1000, more preferably still from 10 to 100, and in

further preference from 15 to 30 base pairs (if the nucleic acid is double-

10 stranded) or bases (if the nucleic acid is single stranded). As is described

more fully below, single-stranded DNA primers, suitable for use in a
polymerase chain reaction, are particularly preferred.

An especially preferred nucleic acid of the invention is a mucleic acid

15 capable of hybridising to the gene corresponding to the cDNA insert of
clone IMAGE 264611 from which EST sequences N29304 and N20238
are derived. The sequence and information for N48030 and N20238 are
recorded in the GenBank and EMBL databases (see Tables 9 and 12).
Fragments and variants of this gene, and cDNAs derivable from the

20 mRNA encoded by the gene are also preferred nucleic acids of the
invention. By “gene corresponding to the cDNA insert clone IMAGE
264611” we mean the gene which encodes mRNA which, when copied in
part, produced the cDNA insert in said clone.

25 Clearly the gene itself and variants and fragments thereof are a preferred
nucleic acid of the invention. By “gene” we include not only the introns
and exons but also regulatory regions associated with, and physically close
to, the introns and exons, particularly those 5’ to the 5’-most exon.

30 By “fragment” of a gene we include any portion of the gene of at least 15
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15 TO05157 HFBCS42 16 T60214 | MAGE 81420 (5')

17 W23656 | MAGE 306632 18 W27533 -

19 WB0684 | MAGE 309597 (5') 20 20 WB1026 | MAGE 347316 (5')
21 W81062 | MAGE 347316 (3') 22 It is preffered if the
nucleic acid is capable of selectively hybridising to the regi on of
chronmosone 10wbownskesl by DNA defined by the markers 25 D1ORSBAGBS#A588
AFMB37xf 9. Information on the marker AFMB37xf9 is freely avail abl e
from Genethon, 1 rue de L'Internationale, 91000 Evry, France.
AFM337xf9 is now known as D10S1765. 12 It is particularly preferred if

the nucleic acid is gcapaple of selectively 30 ‘glybridising to the

human- der i ved DigNcleptides, m, jengtly (Whethep gingle strapdesd’ or double strapdest)/ w686
PCT/ GB96/ 02588

831-E.5 921 F- RO refsrably {Be fiagment s at legst 293%%5‘%?5‘51&“3"‘%%‘_’%33 and

i tI is sti : | EDL@?M Mdeasﬁ %hnudemfjdesdnalghgthi md}tc:mayubeaaofleﬁcst 120
sel ectively hybridj si, to .t he human-degriv 0 ny.one, of the YACs
746-H 8, 921-F- 5““192%3%? 18%‘-‘@‘5!“‘?9@‘2 &3?95?%%“&@ M jength. 5 |t

w || be appreci iiﬁ?-e% [ §S gferf&g 0
~ propagation gﬁd mal nt e gfgx n lgltgg?ta. he prg‘?g‘r;re ’lrllllﬁj)g‘? I C a(b: dshoof t he
: more than 100 kb.

By “variant” of a gene we include specifically a cDNA, whether partial
or full length, or whether copied from any splice variants of mRNA. We

10  also include specifically a nucleic acid wherein, compared to the natural
gene, mucleotide substitutions (including inversions), insertions and
deletions are present whether in the gene or a fragment thereof or in a
cDNA. Both variants and fragments will be selected according to their
intended purposes; for probing, amplifying or diagnostic purposes, shorter

15 fragments but a greater degree of sequence identity (eg at least 80%, 90%,
95% or 99%) will generally be required than for the purposes of
expressing a therapeutically useful product, where longer fragments will
generally be needed but advantage can be taken of the redundancy in the
genetic code, if desired.

20 |
It is particularly preferred if the nucleic acid of the invention is an -
oligonucleotide primer which can be used to amplify a portion of the gene
corresponding to the cDNA insert of clone IMAGE 264611.

25 Iltisalso preferred if the nucleic acid of the invention comprises ail or part
of the gene and can be used as a probe for hybridisation.

A cDNA sequence of IMAGE 264611 is shown in Figure 1.

30 The gene and further cDNAs derivable from the gene are readily obtained
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I nvention are those that selectively hybridise to the huran- der i ved DNA
present in the YAC and not cother DNA in the YAC _such as yeast DNA.. 10

Thenuman-derrved cDNA | nsert of | MAGE cl one 264611 hybridises to at
| east YAC cl ones 921F8, 746H8, 821D2, 831E5, 796D5 and 24GA10. The
human- deri ved cDNA insert of | MAGE cl one 264611 hybridises to at | east
- BAC (bacteriit%oggggggcial chronosone) cl ones B2F20, B46B12,pCHiGBIRGISEH,
i B150K4, B150NS3, 2022, B181F15, and B188L22, but not to B76110,
- B79A19, B7901, B93F12 and B122L22. BAC cl ones are publicly avail abl e
from Research Genetics, 2130 Menorildl Parkway, SW Huntsville, AL

35801, USA and Genome 20 Systens Inc, 8629 Pennell Drive, St Louis,
M ssouri, MO 63tsidg mefhiods well know én thenart- For iexamuple Dforther <BINAg tan VMAGE

cl one 264611 hypridjses.to ?et St PAC ((Pl-deri i fi.cdal
h 2B Ol erpt.p grosaft cpSACHFRY wiite et Tosiidy e,
gzgirlrg,sogg%1|g5?l_lﬁ&@ﬁ¥mfi ciéne 43 or other probés'readify-derfivétfiomItke Publ i cly

avail able fromthe Sanger Centre, | I cone Trust” Genone Canpus, .
' Hinxton, Canbriseguegss@ivenin Jables Beo 12 andothgHFignresnuTheisequenre) ivf t he

invention may be B dleriifiea (b standard methods. Similarly, the gene can be
| isolated from a human genomic DNA library, using the IMAGE 264611
clone as a probe using standard methods or other probes readily derived
from the sequences in Tables 1 to 19 and the Figures.

10 A prostate cDNA library may be obtained using standard molecular
biology methods or may be obtained from Clontech Laboratories, Inc,
1020 East Meadow Circle, Palo Alto, California 94303-4230, USA.

Standard methods of screening DNA libraries, isolating and manipulating

15 cloned DNA and sequencing DNA are described in Sambrook et al (1989)
“Molecular cloning, a laboratory manual”, 2nd Edition, Ed Sambrook er
al, Cold Spring Harbor Press, Cold Spring Harbor, New York.

The predicted amino acid sequence encoded by the IMAGE clone 264611 -
20 or the nucleotide sequences shown in Tables 3 to 22 may be used to make

peptides which can, in tarn, be used to make antibodies. The antibodies

can be used to screen a cDNA expression library or can be used to isolate

the polypeptide encoded by the gene. Once the polypeptide is isolated its

N-terminal sequence can be obtained using methods well known in the art.
25 The amino acid sequence is then used to design an oligonucleotide probe

which identifies the 5’ coding region of a cDNA.

It will be appreciated that the 5’ ends of cDNAs can be isolated by RACE

(Rapid Amplification of cDNA Ends; Schaefer (1995) Anal. Biochem.
30 227, 255-273), a technique well known in the art. This approach, and
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WD.97/ 15686

PCT/ (3B96/ 02588 Is preferred. Al though the nucleic acid of the

i nvention may be double- - stranded or single-stranded, single-stranded
nucleic acid is preferred. ' The nucleic acid of the invention may be
very large, such as 100 kb, if it 5 I s doubl e stranded. | ndeed genes,
such as a tunoWMOB{UA8Fessor gene, are often this |arge. PERHGBSORSEB of
di agnostic, probing or anplifying purposes, it is preferred if the
nucleic acid has fewer than 10 000, nore 14 preferably fewer than 1000,
nore preferably still from10 to 100, and™in further preference from

15 to 30 base pai ' chel e I - S ded) or bases
(if the nucleic a{:elkéédl é"@'{aﬁ%qég' @P&ﬁggégg{*kﬂﬁ%cﬁ%#ﬁn “ﬂ%ﬂé fully
bel ow, si ngl e- st rprimierdba¥ed on ithe presently kabwn 3’osequérei Whith worksPBicker ase
chain reaction, areaﬁ%r icy ar#y g&lefe ed. . An especially preferred
nucl ei ¢ acid of tiAWards, e >,gnd of ﬁu@h&‘\: teanseript sfollowed hye PER i di si ng
to the gene corregpadf! Pﬂ‘ﬁ%ﬁ ' » &1 I | VA 64611
fromwhi ch EST sequencgs %ﬁ%%%a?e érﬁ}gﬁng Bquence
and i nformati &n flased\RACH camalstibe 231 forebtaining 15¢ endsibyl isolatinlaniBNABank and
nts and_variants of this

EMBL dat abases (see Tables 9 and : , Fr.agme
gene, and cDNAs J&HW%@@B?RW%@B*%@%%&M%%MWW al so
preferred nucl ei QracPOR filoWwssi migﬂﬁglt ' Slins &flﬁgf L.ng to
the cDNA insert clone INAG% mg2%4 1" wg rreattﬁmt: ﬁe gengﬁwhlﬁ%ﬁ%odes
mRNA whi ch, when spegifiedo ithe cDNA obinterestr oduced the cDNA insert in said
cl one.
10  Methods for isolating genes and parts of genes are described in Current
Protocols in Human Genetics, 1996, Dracopoli et al (ed), John Wiley &
Sons, incorporated herein by reference. One useful technique is

“vectorette” PCR.

15  Vectorette PCR can be used for the identification of novel genes, or for
the identification of additional sequence when part of the sequence of a
gene is already known. The vectorette itself is a double stranded piece of
synthetic DNA, with a mismatched central region and one end suitable for
ligation to DNA cut by a restriction enzyme (described in Current

20  Protocols in Human Genetics 1995 (sce pages 5.9.15-5.9.21) and in
Valdes et al (1994) Proc. Natl. Acad. Sci. USA 91, 5377-5381 and Allen
et al PCR Methods and Applications 4, 71-75). Following ligation of the
vectorette to restriction fragments derived from an appropriate DNA
source (usually a large genomic DNA fragment such as a YAC clone),

25 PCR amplification is performed using a primer derived from the target
DNA in conjunction with a primer derived from the mismatched region
of the vectorette. This vectorette primer has the same sequence as the
bottom strand of this mismatched region and therefore has no
complementary sequence to anneal to in the first cycle of PCR. The first

30  round of amplification is unidirectional, as priming can only occur from
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25- Cearly the gene itself and variant and fragnents thereof are a

preferred nucl eic acid of the invention Ry "gene" we include not only
the 1T ntrons and exons but also regulatory regions associated with, and
physically cl ose to, the introns and exons, particularly those 5 to
the 5' -nost exon. 30 By -"fragment" of a gene we include any portion of
t he gene of Asgke 15 WO 97/ 15686 - PCT/GB96/02588

PCT/ GB96/ 0258@019e 12 nucl eoti des
in length (whether single stranded or doubl e stranded) but nor e

preferably the fragnent is at |east 20 ni&l eotides in | ength, nost
preferably at |east 50 nucleotides in length and may be at |east 100
nucl eotides in |mmmnw1mmbmetmnxtmpmmmomsmnes@m 5

Preferably the f a mant n re than 50 ,
nor e- thanyloo ko the vectorg sgg) ?q)?.nngat q&&sﬁ?&’ﬁt}%ﬁ If cal I y a
CDNA, whet her pag %b@éondandsﬁbseﬁﬂédtc‘y@l@gbhl’? wﬁﬂﬁfe@wﬁ%émany

~splice variants al sd inclu specifically a nucleic acid

wher &i n, corrpar esymthesis hwith therend result being- that ube conly foagment tamplifiedns
(including | Rver si ons er del etions are present whet her
I n the gene r ﬁmgfw a cDNA. Both variants and
fragnents will be selected according to their i nt ended purposes; for

probi ng, anplifying or diagnostic purposes, shorter
This technique can be used for the identification of intronic sequences

within a gene based on a knowledge of the cDNA sequence for that gene.

Following restriction digestipn of a genomic DNA fragment bearing the

10 gene of interest (such as a YAC clone) and subsequent ligation to the

vectorette, a primer designed from the cDNA sequence is used in

| conjunction with the vectorette primer to PCR amplify a specific fragment

of the gene. Exon/intron boundaries can be identified by comparison of

the sequence of this fragment to that of the cDNA. This method has been

15 used in combination with primers derived from cDNA clone 264611 to
identify intron sequences (see Figures 8-15).

Similarly, a vectorette approach can be used to identify the missing 5’ end
of a gene by using a primer derived from the 5’ end of the known cDNA
20 sequence to generate further 5’ sequence data.

Vectorettes can also be used for the identification of completely novel
gene sequences in a technique known as ‘island rescue’. This approach
exploits the fact that CpG-rich ‘islands’ exist within mammalian genomes
25 and that such islands are associated with the 5’ ends of genes. Certain
restriction enzymes cut within CpG islands, for example, the enzyme Notl.
Following Norl digestion of a genomic DNA frﬁgmem, a vectorette with
a Noil-compatible sticky end is ligated to the resulting sub-fragments.
PCR amplification is then performed using the vectorette primer in
30 conjunction with a primer derived from an Alu repeat element. Such
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15. fragnments but a greater degree of sequence identity (eg at |east 80%
90% 95% or 999 w Il generally be required than for the purposes of
expressing a therapeutically useful product, where |onger fragnents wl |
general ly be needed but advantage can be taken of the redundancy in the

genetic code, if desired. 20: It is particularly preferred if the
" nucl ei ¢ acid JVOPTts686vention is an ol i gonucl eot i de pr iRCBYGBASP2ISEB can
be used to anplify a portion of the gene corresponding to the cDNA

insert of clone | MAGE 264611. 25 It is also preferred if the nucleic acid
of the invention conprises all or part 16 of the gene and can be used as

a probe for hybrigdisation. A, C sequence of | MAGE 264611 is shown
in Figure 1. 36P WQHMWWMMWMﬁEB #dne are
readi 1y obt ai nediikely that one ordfof W PAS Rajacent to the CpG islapg of interest and

usthg

PCT/ (B96/ 02588 . o
met hods wel | knofacilitate: the generatiow of a>PCR peoduktir Aser cardlisa sevond PCR be -

| VAGE 264611 cf oRP0bR 15 sxERtd, SXshialne Bied odoreie, Brimer o ARy cmgmens  he
S generated in the Alu/vectorette primed reaction but absent from the Alx
only control should represent part of the CpG island and can be gel-
purified and analysed for coding sequences using standard methods.

The polypeptide encoded by the gene corresponding to the cDNA clone

10 IMAGE 264611 or the nucleotide sequences shown in Tables 3 to 22 has
some sequence similarity to the polypeptide tensin, a protein involved in
cytoskeletal/extracellular matrix interactions; similarity is also observed,
at Jeast at the nucleotide sequence level, with auxilin, a protein involved
in protein transport to the cell membrane via clathrin coated vesicles.

15 Sequence similarity between tensin and auxilin has also been noted
previously.

A preferred nucleic acid of the invention is one comprising a tumour
suppressor gene or fragment or variant thereof. The tumour suppressor
20 gene is one which is involved in the origin or development of a cancer
such as prostate cancer, melanoma, glioma or non-Hodgkin’s lymphoma.
Suitably, the tumour suppressor gene is involved in the origin or
development of prostate cancer, particularly prostate adenocarcinoma.

25 A nucleic acid of the invention comprising a tumour suppressor gene or
fragment or derivative thereof is readily identified; for example, the gene
may be identified by screening a panel of RNAs from prostate and other
tumour cell lines in order to identify a reduced level of transcript. The
transcript may be large, as it will probably have a complex function and

30 several sites for disabling mutation 'hits’ (as is the case with the tumour
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sequences given in Tables 1 to 19 and the Figures. The sequence is 5
readi | y deternined using stahdard nethods. Similarly, the gene _can be,

i solated froma human genomc DNA library, using the | MAGE 264611

cl one as a probe using standard nethods or other probes readily derived

fromthe sequences in Tables 1 to 19 and the Fi gures. 10 A prostate cDNA
(library may bq‘gp;),ylg&@ed usi ng standard nol ecul ar bi ol oggT/BHdMASES OF

| my be obtained fromd ontech Laboratories, Inc, © 1020 East Meadow
‘Circle, Palo Alto, California 94303-4230, USA. St andard net hods of
screening DNA |libraries, isolating and n#hi pulating 15 cloned DNA and
sequenci ng DNA are described in Sanbrook et al (1989) " Mol ecul ar

cl oni ng, a | aborsappressorpenes BRCAi(RB). Cross-speciesSeonservation indicates that. Col d
i Spring Harbor Press | d i ng, Harbar. .New, Yor.k. The predicted
“amino acid sequ %&%Cﬁ%fu’eﬁgmc‘%h&ﬂ'ﬂ%e@'esoﬁ@cm&ﬂ%%W%F@%cl eoti de

-sequences shown jegy FPRkf drovith LanielandCukBRF firmaliBhe pepti des which
can, .i n turn, be used to nmake anti bodies. The anti bodi es can be used
to screen a cDNA expression |ibrary or can be used to isolate t he

pol ypepti de encqded by the gene. Onge t.h ol ypeptide is.i.solated its
N-termnal s qu%ﬁemgéﬁrﬁ'@pgﬁsﬂﬁm ﬁgﬁlﬁé"ﬁ%% Fy Qr{omGe art. 25

The amino aci d Seawtiofdniany!dfSR fufctibn'ct #GVititS cal coOAtriBRR B! 6 lasf pr obe
which identifies the 5 coding region of a cDNA It wiTl be
appreci ated that the 5 ends of cDNAs can be isol ated by RACE (Rapi d

At o0 OnSibl R pl 6l AR bt S0l BB g

tumours indicates that the gene is a tumour suppressor gene when the gene

10  has been altered compared to the gene in non-tumour tissue or to the gene
in an individual who does not have, and who is not prone to, prostate
cancer, and that it is involved in the cancer, such as prostate cancer.
Suitable methods for mutation analysis include single-stranded
conformation polymorphism (SSCP) analysis (or variations of this

15 technique) and direct DNA sequencing. These are well known to the
person skilled in the art, and SSCP, for example, is described in Current
Protocols in Human Genetics, 1995, pp 7.4.1-7.4.6.

Any tumour suppressor gene of the invention almost certainly contains

20 introns (as does the gene corresponding to IMAGE clone 264611) and
almost certainly is >0.5 kb, more likely >1.0 kb and most likely
between 1.0 kb and 500 kb. The cDNA insert in IMAGE clone 264611

is about 1.7 kbp. Any tumour suppressor gene of the invention almost
certainly is polymorphic in its DNA sequence. Thus, fragments (such as

25 restriction fragments or fragments derived by enzymatic amplification) and
variants (such as natural variants, eg allelic variants) or variants created

by in vitro manipulation are part of the invention. Suitable such fragments
include fragments which are useful as a hybridisation probe or fragments

. : which are useful as an amplification primer. Suitable such variants
30 include variants in which the coding sense of the gene is unaitered or
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- WO-97/ 15686

PCT/ GB96/ 02588 : 14 rel ated

approaches, involve reverse transcription fromnRNA using a pri mer
based on the presently known 5 sequence which works back towards the
5" end of the nRNA transcript foll owed by PCR using random prinmers to
prine fromt hNOAUEWN" 5 end. Messenger RNA- 5 based RRCEGBINOA$S0 be
used for obtaining 5 ends by isolating nmRNA, renoving the 5 cap and
then the 5° end is |ligated to an adaptor guence and PCR fol | ows

usi ng one primer against the adaptor and e primer specific to the
cDNA of interest . . for.isolating.genes. gnd parts of genes are
described in Cur P/gﬂpﬁ? mw&?@?@ﬁo%%%mgéwﬁﬁ@g,s%%@ qﬁe&c‘g?)ol i et
al (ed), John W peopefties of th&encoded dd.ed herein by reference. One
useful technique is "vectorette" PCR 15 Vectorette PCR can be
used for the identification of novel genes, or for the identification

nown. The vect of SrPAE) AT 0k sitprosith BER FRE Realon aymot Rratly o

- DNA, with a nbsmaltinmelycencodes a pelypeptide it Ay efictie uni RNl Shebis whicl&

| igation to DNA by a restriction enzyme (described in Current 20

Protocol s in HunmBNAcshesies.does gt epcade apilypeptide. 15-5. 9. 21) and in

Val des et al (1994) Proc. Natl. Acad. Sci. USA 91, 5377-5381 and Allen

et al PCR Methods and Applications 4, 71-75). Followng ligation of the

vectorette to reltisifuttherpréefempdfithe mieleio/scid tomprises aampeledpidia

source (usually a.large genonm c DNA fragnent such as a YAC, cl one), 25
of a frio

anplification is PRLSSHAY &8¢0 OF HEFValve o fragment ok yarians theseof.
in conjuncti g0 Wshéh Audit 2Bids Side AR NACHAsBAbE 6 1 ithduf Shyfitessor

gene.

It is particularly preferred if the nucleic acid is a cDNA (copy DNA)
derived from a mRNA transcribed from the tumour suppressor gene.

15 Libraries of cDNA derived from selected tissues, such as prostate or
prostate tumour tissue, are known in the art and can be prepared from
suitable mRNA using methods known in the art for example as described
in Molecular cloning, a laboratory manual (supra).

20 The nucleotide sequences described in Tables 3 to 22 are partial sequences
of partial cDNAs the said cDNAs being derived from mRNAs which are
related to, selectively hybridise to, and are almost certainly transcribed
from a gene or genes found in the region of human chromosome 10 which
region is bounded by DNA defined by the markers D10S541 and

25 DI10S215. The nucleotide sequences shown in Figures 8 to 15 include
sequences from introns in the gene corresponding to IMAGE clone
264611. More particularly, we have found that polynucieotides
comprising the sequences of any of Tables 3 to 22 and Figures 6 and 8 to
15 hybridise to at least one of the aforementioned YAC, BAC and PAC

30 clones. Thus, the nucleotide sequences of Tables 3 to 22 and Figure 6
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of -t he vectorette. This vectorette prinmer has the sane sequence as the
bottom strand of this msmatched reqgion and therefore has no .
conpl enentary sequence to anneal to in the first cycle of PCR The first 30
round of anmplification is unidirectional, as primng can only occur from
PCT/ GB96/ 02588 W) 97/ 15686 15

the primer w ifdéydskig target DNA. This produces a conpl enenPar/EB3aG2388d

for the vectorette PCR priner to anneal to in the second PCR cycle. In

t he second and subsequent cycles of PCR, both primers can prine DNA
synthesis with the end result being that1%he only fragnent anplified 5
contains the sequence of interest. Thi s techni que can be used for
the identifi catinepreséntithe mRINA predustsofat least oneigens whichdgs founsbwithinon a

know edge of the,cDNA se Fol iction
di gestion of a JoRJREER uﬁg‘hﬁfp&i@ﬁ ?ﬁﬁ‘%‘%’ WP%@&%& (such
as a YAC cl one) défﬁxe&tb?&ﬂamkerhmms&nah@mbsms moteqﬁrﬂmiﬂfm&eprl mer
designed fromthe cDNA sequence is used conjunction wth the

vectorette pri nesubtregiogrdefigad; by %MCf plﬂnﬁﬁ agderparticularly,fprefesredene.
of thi s 1 agon el bpiFisee € hoibic Shid ep R BE MISRNGH pybridisidg B, ° 711"
conbi nation wit Ftharregiamfmnmwmimmwmﬂomﬂed by DNgentify
NLrOn SeqUenCes e by he maskers DI0S541 and D10S215 and capable of selectively
hybndlsmg to the human-derived sequence as described in any one of
Tables 3 to 22 and Figures 6 and 8 to 15 provided that the nucleic acid is
10 not any one of the yeast artificial chromosomes (YACs) 746-H-8, 821-D-
2, 831-E-5, 921-F-8, 738-B-12, 796-D-5, 829-E-1, 678-F-1, 839-B-1,
734-B-4, 7B-F12, 757-D-8, 773-C-2, 787-D-7, 829-E-1, 831-E-9, 855-D-
2, 855-G-4, 876-G-11, 894-H-5, 921-F-8, 922-E-6, 934-D-3, 964-A-8,
968-E-6 or 24G-Al0 and is not any one of the poiynucleotides as
15 described in Tables 3 to 22 and is not any one of the BACs or PACs
B2F20, P40F10, P72G8, P74N2, P274D21, B76110, B79A19, B7901,
B93F12, B122L22, P201J8, P201P5, P209K3, P316N14, 46B12, B60CS5,

B145C22, B150K4, B150N3, B181F15, and B188L22.

20 It will readily be appreciated that a person skilled in the art can identify
a gene or genes which correspond to IMAGE clone 264611 by making use
of the sequence information presented in Tables 3 to 22 and Figures 6 and
8 to 15.

25  In particular, it is preferred if the nucleic acid comprises the gene or genes
from which the sequence of any one of Tables 3 to 22 and Figures 6 and
8 to 15 is derived or a fragment or variant thereof. It is also preferred if
the nucleic acid comprises a full length cDNA or a cDNA which is at least
50% of the length of a mRNA transcript; more preferably greater than
30 75% of the length; more preferably greater than 95% of the length.

SUBSTITUTE SHEET (RULE 26)



Simlarly, a vectorette approach can be used to identify the mssing 5 end
of a gene by using a priner derived fromthe 5 end of the known cDNA 20

" sequence to generate further 5 sequence data. Vectorettes can al so
. be-used for the identification of conpletely novel gene sequences in a
. technique known as 'island rescue'. This approach exploits the fact
~that CpGrich WONAES' exi st Wi thin mammal i an genones 25 anfCH/EBR60IERH

i slands are associated with the 5° ends of genes. Certain restriction
enzynmes cut within CpGislands, for exanp&& t he enzyne Notl .

Fol  owi ng Notl digestion of a genomc ragnment, a vectorette with

BOR arpl 11 cat i orlt Y S o i ng thd Becle skl BpticRbbeite b of Baris
\cl\%njgglngg%gg Wth(ﬁtﬁépfﬁt&ndﬁﬁmgeséqﬁmmlﬁfbﬁéuxﬁr@mt el ement. Such

PCT/ GB96/ 02588 el ement s

Flcﬁglrya: h;[ eglrjlgnt)r '{r%ﬁlé’ aﬁ'?llbﬂl e a%tﬂgoﬂgﬁw %‘ﬁ& %'Fh #% 8rest and

facilitate theé gelenidd] inproperofitittivnostiddorrett reading framé forcexpfesiofl, PCR
reaction is execut ed, exc udhr}gAt he vectorette primer. Any fragnments 5

generated in the IK ta the APpYOPriate sapscriptionakand Al u
B ol e g Sl K, Sief e By
desired host, although such controls are generally available in the
expression vector. The vector is then introduced into the host through
10  standard techniques. Generally, not all of the hosts will be transformed
by the vector. Therefore, it will be necessary to select for transformed
host cells. One selection technique involves incorporating into the
expression vector a DNA sequence, with any necessary control elements,
that codes for a selectable trait in the transformed cell, such as antibiotic
15 resistance. Alternatively, the gene for such selectable trait can be on
another vector, which is used to co-transform the desired host cell.

Host cells that have been transformed by the recombinant DNA of the
invention are then cultured for a sufficient time and under appropriate

20 conditions known to those skilled in the art in view of the teachings
disclosed herein to permit the expression of the polypeptide, which can
then be recovered.

Many expression systems are known, including bacteria (for example E.

25 coli and Bacillus subtilis), yeasts (for example Saccharomyces cerevisiae),
filamentous fungi (for example Aspergillus), plant cells, animal cells and
insect cells. |

The vectors include a prokaryotic replicon, such as the ColEl ori, for
30 propagation in a prokaryote, even if the vector is to be used for expression
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The pol ypepti de encoded by the gene corresponding to the cDNA clone 10

| MAGE 264611 .or the nucleotide segquences shown in Tables 3 to 22 has

some sequence simlarity to:#he polypeptide tensin, a protein involved in
cyt'oskel etal /extracel lular matrix interactions; simlarity is also
observed, at | east at tthe nucl eotide sequence level, with auxilin, a
protein invol weshyasess i N protein transport to the cell menbpeTiGBIsiasss
clathrin coated vesicles. 15 Sequence simlarity between tensin and auxilin

' has al so been noted previ ously. ~ A preferred nucleic acid of the

I nvention is one conprising a tunour 21 suppressor gene or fragnent or

~variant thereof. The tumour suppressor 20 gene is one which is involved in
"the origin or dend&qmmn-pmbl:aymmmsﬂ types fhe hvestory cars alsoeinclade an,

mel anonma, glioma_or non- ki n Sui t abl e tunour
suppressor gene 3PBEIOPRALR RIQ Hﬁﬁ‘?{m%ﬁ&qﬁﬂﬂmmm%mﬁﬁw 8rostate
- cancer, particulig r9§s‘§éﬁ@&ﬁmséﬂﬁﬁl§ﬂ3§ﬁd3trﬂﬁﬁlﬁmn) o?iheée;?&qhed baciérifl Of the

i nvention conprising a tunmour suppressor gene ofr ragnent or
derivative her edisi eell; such ay Ei dedis transfotmeritherewithp| e, t he gene may be
I dentified bﬁ screening a panel of RNAs from prostate and ot her t umour
cell lines in order to identify a reduced | evel of transcript. The

transcript may Deptokicier jsim éxiprédsion RRSSPAEMeRtTofnad BY AIHRA gon and 30
several sites for d| sabling nmutation '"hits' (as Is the case wth the tunour
that permits binding of RNA polymerase and transcription to occur.
Promoter sequences compatible with exemplary bacterial hosts are
typically provided in plasmid vectors containing convenient restriction sites

10 for insertion of a DNA segment of the present invention.

Typical prokaryotic vector plasmids are pUC18, pUC19, pBR322 and
pBR329 available from Biorad Laboratories, (Richmond, CA, USA) and
pTrc99A and pKK223-3 available from Pharmacia, Piscataway, NJ, USA.
15
A typical mammalian cell vector plasmid is pSVL available from
Pharmacia, Piscataway, NJ, USA. This vector uses the SV40 late
promoter to drive expression of cloned genes, the highest level of
expression being found in T antigen-producing cells, such as COS-1 cells.

An example of an inducible mammalian expression vector is pMSG, also
available from Pharmacia. This vector uses the glucocorticoid-inducible
promoter of the mouse mammary tumour virus long terminal repeat to
drive expression of the cioned gene.

Useful yeast plasmid vectors are pRS403-406 and pRS413-416 and are
generally available from Stratagene Cloning Systems, La Jolla, CA 92037,
USA. Plasmids pRS403, pRS404, pRS405 and pRS406 are Yeast
Integrating plasmids (YIps) and incorporate the yeasi selectable markers
30 HIS3, TRP1, LEU2 and URA3. Plasmids pRS413-416 are Yeast
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PCT/ GB96/ 02588 17 suppr essor
genes BRCAl, RB). Cross-species conservation indicates that t he gene
has a basic cell 'housekeeping' function, the |oss of which may | ead
to loss of growth control and tunour fornmation. 5 By "tunour suppressor
gene" we incl YR94%86gene for which | oss or sone r educ PCHGBP02588y Of

its function or activities can contribute to neopl asi a. Anal ysi s of
the entire coding region of the tunmour syppressor gene in t unmour s

i ndicates tat the gene is a tunmour suppreesor gene when the gene 10 has
been altered co red to t,he ge ] N hon-tunour tissue or to the gene

in an individual QHﬁﬁﬁﬂﬁﬂPﬁhgggbgbnd who is not prone to, prostate
cancer, and that it is involved in the cancer, such as prostate cancer.
Sui tabl e nethods for nutation analysis include single-stranded

;:om;]or mati)on SOW aniety sof m.mellbpsn_rhsie(ldnpmhtd]opeml ' kbly hﬁlt:tmlt&!ﬁ [139)
echni que) an e S ing. se, are well kno Q the
person skilled |ké9t!‘% gﬂé ‘?ﬂwg@% OF&E’Qﬁ'ﬁpI@Tm’Pé' desg&' b aRStANGECur r ent
Protocols in ﬁune@n?]eﬁﬁ,' homhBPSlymePirdcts cdn Be 4dded f%ﬁ ur
suppressor gene of the i%%ntion al nost certa? nly é%ﬂ;teall)#s elﬁ rons (as
does the gene cob¢ inspuedito the vectonidNAG| The vecos and DNAI segmentadrenbén
certainly is >0. H.kh ' . > kb and nost |ikel between 1.0
kb and 500 kb. Tﬁw‘?‘ﬁgkﬁ @@&?MMW%WMC 1.7 kbp.
Any tunour supprgils e ferem eecoinbifmt DNA &id] nost certainly is

echley,
pol ynmorphic in its DNA sequence. Thus, fragments (such as 25 restriction

fragments or fragments derived by enzymatic anplification) and
by 1n vitro M st Bl odtiing “Ghebt Shive Rabd )yl RBLHE Y - cgran: s
i ncl ude fragment siteshative methodsoffjoinimgs e DA sefinedt it® vestof e The DNAITENL S

segment, generated by endonuclease restriction digestion as described

earlier, is treated with bacteriophage T4 DNA polymerase or E. coli DNA

polymerase I, enzymes that remove protruding, 3’-single-stranded termini

15  with their 3'-5'-exomucleolytic activities, and fill in recessed 3'-ends with
their polymerizing activities.

The combination of these activities therefore generates blunt-ended DNA
segments. The blunt-ended segments are then incubated with a large

20 molar excess of linker molecules in the presence of an enzyme that is able
to catalyze the ligation of blumt-ended DNA molecules, such as
bacteriophage T4 DNA ligase. Thus, the products of the reaction are
DNA segments carrying polymeric linker sequences at their ends. These
DNA segments are then cleaved with the appropriate restriction enzyme

25 and ligated to an expression vector that has been cleaved with an enzyme
that produces termini compatible with those of the DNA segment.

Synthetic linkers containing a variety of restriction endonuclease sites are

commercially available from a number of sources including Internationai
30 Biotechnologies Inc, New Haven, CN, USA.
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whi.ch are useful as an anplification prinmer. Suitable such variants 30
i nclude variants in which the coding sense of the gene is unaltered or

WO 97715686 PCT/ GB96/ 02588
18- variants in which the codi ng sequence is nodified so as to alter

t he properties of the encoded pol ypepti de. Al t hough any tunour
Suppr essor geRgy #skdse | nvention alnmost certainly 5 ulti nRCBHGpIERSESdes a
pol ypeptide, it nmay encode an RNA speci es which RNA speci es does not
encode a pol ypepti de. It is further preferred if the nucleic acid
conprises a nucleic acid product of23& t unour suppressor gene or

derivative or fragnent or variant thereof. 10 Such nucleic acids include
MRNA t r anscr i bePaftiomtariyhprefemed nucieip peids ofthe first aspectcof the invention ares

particularly preferred if .the.nucleic aci.d is a cDNA.
Gl | ved 11 om b YR Spiecied ShqRE tHF BEvE) Fanisifi hprims pirbile B it

Li braries of cDjg.der buad fsﬁiiﬂlfehﬁcﬁlﬁﬂexé'a%fdéeﬁe s%l&&daﬁ'oﬁfﬂ&tmed Jom

prost ate tunmour tissue, are known in the art and can be prepar

sui t abl e MRNA usonsjsting lof qarimerswhich hybeidiset tof the nyclentide sequences rasbed
in Mol ecul ar sl oning, 43, 1,a0Q0 a1 PGITRR Y5 ha GaY Bidikes 6 and 8 to 15, or their

complement.

It is particularly preferred if the amplification primers hybridise to the
introns of a gene. They are particularly useful if processed pseudogenes

10 are present. Thus, it is preferred if the nucleic acids are selected from the
group consisting of primers which hybridise to the sequences given in
Figures 6 and 8 to 15, or their compiement.

Primers which are suitable for use in a polymerase chain reaction (PCR;
15 Saiki et al (1988) Science 239, 487-491) are preferred. Suitable PCR
primers may have the following properties:

It is well known that the sequence at the 5’ end of the oligonucleotide
need not match the target sequence to be amplified.

It is usual that the PCR primers do not contain any complementary -
structures with each other longer than 2 bases, especially at their 3’ ends,
as this feature may promote the formation of an artifactual product called
“primer dimer”. When the 3’ ends of the two primers hybridize, they

25 forma “primed template” complex, and primer extension results in a short
duplex product called “primer dimer”.

Internal secondary structure should be avoided in primers. For symmetric
PCR, a 40-60% G+C content is often recommended for both primers,
30 with no long stretches of any one base. The classical meiting temperature
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20. The nucl eoti de sequences described in Tables 3 to 22 are parti al

sequences of partial cDNAs the said cDNAs bei ng derived from nmnRNAs
whi ch are related to, selectively hybridise to, and are al npst
ceftainly transcribed froma gene or genes found in the region of
human chronmosone 10 which region i s bounded by DNA defined by the

mar ker s D10S5MO /36885 D10S215. The nucl eoti de sequences sBREWGBPGIO2588qur es
8 to 15 include sequences fromintrons in the gene corresponding to

| MAGE cl one 264611. Mor e particulghly, we have found that

pol ynucl eoti des conprising the sequéfices of any of Tables 3 to 22 and

Figures 6 and 8 t 15 hybrldJ se.to a ne of, the aforementioned
YAC, BAC and pAccaleplations dised 45 conusction H’dﬁi’eb udrdeation spdinses 3 to
22 and Figure 6 oﬁenpredmtmaY\QéWénlﬁﬁﬁﬁr shouldannwlataspefbﬁctemp

PCT/ GB96/ 02588 represent
the mRNA pr oduct@r that the 722G extension temnperathrecwill dissociatecthe ptitrier/templatet he

_ f h h ded by defi ned
by 2t ho e kor o (SR g cEly, b re?’eﬁlﬁaﬁ@r@‘éii% Riprs Gfiggave in e |
sub-r egi on deg | mwmﬁeﬁnﬁmﬁwwg et ) VaBlipsae 0, 5

enbodi nent conprises a nucleiC acid capable”o ybridising to
the regi on of human chronmosone 10 which region is bounded by DNA

L
Tables 3 to 22 W@Mpm.sm@m pbmdlad dob@haﬁe*‘&uvuﬁ@th@ acid is
37-55°C region, so primer extension will occur during the annealing step
10  and the hybrid will be stabilized. The concentrations of the primers are
equal in conventional (symmetric) PCR and, typically, within 0.1- to 1-
;mdnuge.

Any of the nucleic acid amplification protocols can be used in the method

15 of the invention including the polymerase chain reaction, QB replicase and
ligase chain reaction. Also, NASBA (muceic acid sequence based
amplification), also called 3SR, can be used as described in Compton
(1991) Nature 350, 91-92 and AIDS (1993), Vol 7 (Suppl 2), S108 or
SDA (strand displacement amplification) can be used as described in

20 Walker er al (1992) Nucl. Acids Res. 20, 1691-1696. The polymerase
chain reaction is particularly preferred because of its simplicity.

When a pair of suitable nucleic acids of the invention are used in a PCR
it is convenient to detect the product by gel electrophoresis and ethidium
25 bromide staining. As an alternative to detecting the product of DNA
amplification using agarose gel electrophoresis and ethidium bromide
staining of the DNA, it is convenient to use a labelled oligonucleotide
capable of hybridising to the amplified DNA as a probe. When the
amplification is by a PCR the oligonucleotide probe hybridises to the
30 interprimer sequence as defined by the two primers. The oligonucleotide
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10 - not any one of the yeast artificial chronosones (YACs) 746-H 8, 821-D
2, 831-E-5, 921-F-8 738-B-12: 796-D 5, 829-E-1,  678-F-1, 839-B-1_ .
734-B-4, 7B-F12, 757-D-8, 773::C-2, 787-D-7, 829-E-1, 831-E-9, 855-D

2, '855-G 4, 876-G 11, 894-H 5, 921-F-8, 922-E-6, 934-D- 3, 964-A-8,

968- E-6 or 24G A10 and is not any one of the pol ynucl eotides as 15
~described in {abbmsess 10 22 and is not any one of the BACs sCT/iBbsn2sss
B2F20, P40F10, P72G3, P74N2, P274D21, B761 10, B79A19, B7901, B93F12,
B122L22, P201J8, P201P5, P209K3, P316N14, 46B12, B60C5, B145C22,
B150K4, B150N3, B181F15, and B188L22. 29 It will readily be appreciated
that a person skilled in the art can identify a gene or genes which
correspond to Il\ptﬁﬁelslpmferﬂﬂymm&y lﬂmndrﬁg)nmteotldes lon’g,tﬂmepmfemblye

i nformati on presen es 2 es 6a to 15.
25 In particul :Pe“" i%?gbméeﬂ&r 219 qu\gghtahe gene
or genes fr 2BHUSB ﬁﬁbﬁ and
Figures 6 and ﬁmoﬁﬁ%lgﬂl@?&?dgr [ gggd agmant or varr anﬁﬁtvﬁ%r eof . It
al so preferred ilabelled withea rfluorescentadyel c\mpnlthesolxgohutlbo&dmprdbecial\lA or a
CcDNA whi ch i | east f t o] rip nor e
preferably g%eat%‘?orfﬁﬁﬂﬂ%&beagéﬁﬁ‘f’ Q‘H@“J‘F%nm Pﬁ%‘f‘@‘ﬁ?’é’f b?% r’é‘at er than
95% of the |engt fe lel “
Do e osan dolution (see for'tRafplelBifuer ef al (1991) Quannﬁcanon of DNA
sequences obtained by polymerase chain reaction using a blolummescence
adsorbent” Anal. Biochem. 195, 105-110 and Dilesare et al (1993) “A
high-sensitivity electrochemiluminescence-based detection system for
10 automated PCR product quantitation” BioTechniques 15, 152-157.

PCR products can also be detected using a probe which may have a

fluorophore-quencher pair or may be attached to a solid support or may

have a biotin tag or they may be detected using a combination of a capture
15 probe and a detector probe.

Fluorophore-quencher pairs are particularly suited to quantitative
measurements of PCR reactions (eg RT-PCR). Fluorescence polarisation
using a suitable probe may aiso be used to detect PCR products. .
20
Further particularly preferred mucleic acids are those which will act as
PCR primers which primers can be selected by reference to the sequence
shown in Figures 6 and 8 to 15. These primers are useful in amplifying
DNA derived from the gene corresponding to the cDNA clone IMAGE
25 264611. These primers include, but are not limited to, the sequences
which are given on Figures 8 to 15 in bold (see Figure legends). The
downstream (3') primers are the reverse complement of the sequences
indicated in bold.

30 Oligonucleotide primers can be synthesised using methods well known in
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“trait can be on

I't. may be desirable to subclone the nucleic acid, particularly if all or

© part of the protein coding sequence is to be expressed.

Generally, the DNA is inserted into an expression vector, such as a 5

plasm d, in proper orientation and correct reading frame for expression.

| f necessary, the DNA may be linked to the appropriate transcriptional and

transl ati onal We@@iisé&6éory control nucl eoti de sequences r ecogRCTEBIERSE8 e

desired host, although such controls are generally available in the

expression vector. The vector is then |ng#€duced intoe the host through 10

standard techni ques. GEneraIIy, not aII the hosts will be transforned

- by the vector. Q@%efo e, cessa o select for transforned

host cells. xﬂh@ £hemaistrii o t he

expressi on vector a DNA sequence mnth any necessary control el enent s,

- that codes for a selectable trait in the transformed cell, such as

~antibiotic 15 re*siswondcaspem of theatinventipn prowides aemicieic sacith capdble ofb! e
'%E r.,vector,. which | used o CO- transforn1the

selectivi

~ desired host cel gt ghet’r'ﬁgp% Wight he
reconbi nant DBA @égibh s boundbﬂVﬁi‘tlDNF\ %ﬁ“é‘hﬁ’? e Ttk s Sﬁgﬁ‘f‘”éﬁ#d ent

time and under a rorlate 20 condi tions known to t n the
art in view of tFR10S3k3,nhfurther comprising @l desectablelabeln t 0 pernit the expression
of the polypeptide, which can t hen be recover ed. Many
expression systens are known, including bacteria (for exanple E. 25 col i

and Baci |l us sublByI *dthcmw*(\ﬁ@mcmrmyeomwwmm&ﬁ% TuBEFstich 'ag€) -
filanment ous fungL" r exgnple Aspergillus), plant cells, animal cells and

i nsect cells. “Riqr Vaovhich capteadily bepingamporated inte pnncleis, acidich as
tgebgoljsEédC)][ er L%r essl onﬂ&a'ggfl l&Bﬁnnnﬁdﬁ'&QkWeyﬁ&?ch&naﬁ)t &H&nye%t orte
fivorescent or chemiluminescent label which can readily be incorporated
into a nucleic acid. In addition the term “detectable label” also includes
a moiety which can be detected by virtue of binding to another moiety
(such as biotin which can be detected by binding to streptavidin); and a
15 moiety, such as an enzyme, which can be detected by virtue of its ability
to convert a colourless compound into a coloured compound, or vice versa
(for example, alkaline phosphatase can convert colourless o-
nitrophenylphosphate into coloured o-nitrophenol). Conveniently, the
nucleic acid probe may occupy a certain position in a fixed assay and
20 whether the nucleic acid hybridises to the said region of human
chromosome 10 can be determined by reference to the position of
hybridisation in the fixed assay. The detectable label may also be a
fluorophore-quencher pair as described in Tyagi & Kramer (1996) Nature
Biotechnoiogy 14, 303-308. |

It is preferred if the nucleic acid comprises the human-derived sequence
in any one of the expressed sequence tags (ESTs) as described in Tables
3 to 22 or the cDNA described in Figure 6 or the intron sequences shown
in Figures 8 to 15 further comprising a detectable label; or if the nucleic
30 acid comprises the human-derived sequence in any one of the yeast
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21 in other, non-prokaryotic, cell types.  The vectors can also -

| mIcrgde an appropriate pronoter such as a prokaryotic pronoter capable
of - directing t he expression (transcription and translation) of the
genes in a bacteri al host cell, such as E. coli, transforned

t herew t h. 5w09m pronoter is an expression control el enpoW/Glsanzsssl by a
DNA seguence at permts binding of RNA polynerase and transcription
to occur. Pronot er sequences conpatible with exenplary bacterial hosts
are typically provided in plasm d vg@gtors containing conveni ent
restriction sites 10 for insertion of a DNA segnent of the present

i nvention. artifividl chebmpscHiey (YA Cs) 92 B8, 746 87 B2B- D2 $831LELS; 796UCL9,
pBR322 and BR329 avail abl e from Bi orad Labor% %é Phg&ggnd CA,
USA) and oMGraAt10 loxo234-B-4, 05 BAG) elongs B2 t avay,

NJ, USA. 15 t m vai | abl e
from Phar mi%f%ﬁé/ﬁbl ggq%w4§¢2ugis#ﬂﬁs vlec o§ u%es | at e
prondbter to dri ve4opip; aadé PaMP2L1.cl oned genes, the highest | evel of

expressi on bei ng found in T anti gen-producing cells, such as COS-1 cells.
20 An e>§arrp| e of an inducible manmal i an expression vector is pMsG

al so ~avai | %Mgf BRI Ghideic’ Uiils \4R€ titise 'bFthe filSt aspect of the

gl ucocorti coi d-
invention further comprising a detectable label.

A third aspect of the invention provides a method for determining the
10  susceptibility of a patient to cancer comprising the steps (i) obtaining a
sample containing nucleic acid derived from the patient; and (ii) contacting
the said nucleic acid with a nucleic acid capable of selectively hybridising
to the region of human chromosome 10 which region is bounded by DNA
defined by the markers D10S541 and D10S215.
15
The method is suitable for determining the susceptibility of a patient to
any cancer but it is preferred if the cancer for which susceptibility is
determined is prostate cancer, melanoma, glioma or non-Hodgkin's
lymphoma. The method is most suited for determining the susceptibility
20 of a patient to prostate cancer. Accordingly, at least for the determination
of susceptibility to prostate cancer, the patient is male.

The presence or absence of a portion of human chromosome 10 may be
determined by the methods of the third, fourth and fifth aspects of the
25 invention, and in a preferred embodiment of the third, fourth and fifth
aspects'of the invention the nucleic acid capable of selectively hybridising
to the said region of human chromosome 10 is a nucleic acid suitable for
amplification of a portion of the said region of chromosome 10.

30 A fourth aspéct of the invention provides a method of diagnosing cancer
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pronoter of the nouse mammary tunmour virus long termnal repeat to

drive expression of the cloned gene. 25 Useful yeast plasm d vectors
are pRS403-406 and pRS413-416 and are generally avail able from

Strat agene C oning Systens, La Jolla, CA 92037, USA. Pl asm ds pRS403,
pRS404, pRS405 and pRS406 are Yeast Integrating plasmds (Ylps) and

i ncor porate tWO9YHS6A6 sel ect abl e markers 30 H S3, TRP1, LEOKGEHO285RA3.

Pl asm ds pRS413-416 are Yeast WO 97/ 15686 :

PCT/ GB96/ 02588 22 . Centronere
pl asm ds (YCps) A vari ety of nmetho#s have been devel oped to operably
link DNA to vectors via g@?ement ar cohesive termni. For

i nstance, 5 co%laeﬂﬂﬁ‘&@mﬂﬁ‘ﬁﬂﬁ rﬁE?Pst‘Pfa ) obtaining & samplg coptainiug DNA-

gregnfﬂtent ° j ol neg&gﬂ*%ogeﬁgﬁondﬁ%% nﬁ%ﬁé% %ﬁD@f?segmnt

hormopol yneric  acidiwith & nuclefccacid capabkbfmdacn\ﬁlﬂmi&ﬁhgwthe regiBn ofy Nt heti c
| i nkers containin one or m)re Bﬂhtlon sites provid

alternative neth @%MWQM@MW& deﬁmdehe
segment, genegat %%muf'aﬁ&iﬁmfs.“ ction digestion as described

The method is particularly suited for distinguishing between neoplasia and
hyperplasia of the prostate. Because all tumours which have a loss of 10q
have also been found to lack the region specified herein, a differential

10 diagnostic test can be performed, using the markers of the invention and
other markers (including markers on other chromosomes).

A fifth aspect of the invention provides a method of predicting the relative
prospects of a particular outcome of a cancer in a patient comprising the
15 steps of (i) obiaining a sample containing nucleic acid derived from the
patient; and (ii) contacting the said nucleic acid with a micleic acid capable
of selectively hybridising to the region of human chromosome 10 which
region is bounded by DNA defined by the markers D10S541 and
D10S215. .
20
Although any sample containing mucleic acid derived from the patient is
useful in the methods of the third, fourth and fifth aspects of the
invention, it is preferred if the sample is selected from the group
consisting of prostate tissue, blood, urine or semen. Prostate tissue can
25 be obtained from a patient using standard surgical techniques. Cells
derived from the prostate are found in small numbers in the urine and in
the blood. Although it is preferred that the sample containing nucleic acid
from the patient is, or is derived directly from, a cell of the patient, such
as a prostate cell, a sample indirectly derived from a patient, such as a cell
30 grown in culture, is also included within the invention. Equally, although
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earlier, is treated with bacteri ophage T4 DNA pol ynerase or E. coli DNA .

pol ynerase |, enzynes that repove protruding, 3' -single-stranded termni 15
with their 3'-5"-exonucleolytic activities, and fill in recessed 3'-ends
with their polynerizing activities. ‘ The conbi nation of these
activities therefore generates blunt-ended DNA segnents. The
bl unt - ended sqgPhkssare then incubated with a large 20 noper/GBssmesss of
| i nker nol ecules in the presence of an enzynme that is able to catal yze
the ligation of blunt-ended DNA nol ecul es, such as bact eri ophage T4
DNA |igase. Thus, the products of the re@8tion are DNA segnents
carrying polyneric |inker sequences at their ends. These DNA segnents
are then cl eavedhemcleicmi(hdmﬁtqdrfrmehe wien'tmaymavaebmprphyﬁiéal]ﬁwnhm gated to
an expression vegtor that has een, c ave enz

* produces term ni B¢ BAIEAL; 1t may 3l %ﬂb rTfe“’*“"‘l""—l’-‘&‘Synt heti c

“ I'i nkers cont ai ni %fc%al t t{e'nft “%W‘ {aF&l
~comercially ava??saglf lgnylélﬁ%&ﬁr%gﬁ sources I nc ugﬁﬁg I'n ernaﬁl onal 30
Bi ot échnol ogi es theqrirhéry tdmoun or xom UBétastases, and pammBMﬁMGaken

PCT/ GB96/ 0258
Particularly 5§ ofrem, the marging of the. fumous; 1 pe i r st aspect of the invention

are t hose selected fromthe group consisting of prinmers suitable for

anmpl i fying
Conveniently, the nucleic acid capable of selectively hybridising to the

region of human chromosome 10 which region is bounded by DNA
defined by the markers D10S541 and D10S215 further comprises a

10 detectable label. The detectable label includes the labels described above
in relation to the second aspect of the invention.

It will be appreciated that the aforementioned methods may be used for
presymptomatic screening of a patient who is in a risk group for cancer.

15 For example, men older than about 60 years are at greater risk of prostate
cancer than men below the age of 35. Similarly, the methods may be
used for the pathological classification of tumours such as prostate
tumours.

20 Conveniently, in the methods of the third, fourth and fifth aspects of the
invention the nucleic acid which is capable of the said selective
hybridisation (whether labelled with a detectable label or not) is contacted
with a mucleic acid derived from the patient under hybridising conditions.
Suitable hybridising conditions include those described in relation to the

25  first aspect of the invention.

It is preferred that if blood, semen or urine is the source of the said
sample containing nucleic acid derived from the patient that the samplie is
enriched for prostate-derived tissue or cells. Bnrichment for prostate cells
30 may be achieved using, for example, cell sorting methods such as
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nucleic acid. Suitably, the nucleic acids are selected fromthe group
consisting of priners which hybridise to the nucl eotide sequences as 5
described in any one of Tables 3 to 22 and Figures 6 and 8 to 15, or their
conpl ement . It is particularly preferred if the anplification
prinmers hybridise to the - introns of a gene. They are particul arl

useful if proc¥8UM6¥seudogenes 10 are present. Thus, it is‘ﬁ?ﬂ?ﬁﬂ“@ﬂyif
the nucleic acids are selected fromthe group consisting of priners
whi ch hybridise to the sequences given i Figures 6 and 8 to 15, or
their conpl enment. Prinmers mhich are suitable for use in a pol ynerase

chain reaction ( bKI e 8 ence 239 JA87-491), are
preferred. Sui taM §M%°rdi ﬁ@g 6‘3’%) iVei es:
It is well knomahiﬁﬁdythmhsmmdkmdw r&tat@-@pbeﬁﬁc hﬂﬁgéi' (mnucﬁﬁet'de

need not match the target sequence to_be arrpl i fied. 20 I s usual
that the PCR pri §prge REple alsp includes: hiopsy  material andrlmnmres Wt h

Feature may pr onSEoERy ‘%r ﬁ@“&?ﬁﬂ el etk peoihent B el gp e ' ©

"prinmer dinmerS. Yhdérozedeisstie. ends of the two priners hybridize, they 25
forma "prined tenpl at e" conpl ex, and priner extension results in a short
dupl ex product called "prinmer dlner I nternal secondary str.ucture

shoul d_be, Vo1 doug AP LF e i SR 4 i pop BT e S0 R Gy £ o
one base. The cl inolvesequeicingof DNAyatoné or more of the relevant positions within
the relevant region, including direct sequencing; direct sequencing of
10 PCR-amplified exons; differential hybridisation of an oligonucleotide
probe designed to hybridise at the relevant positions within the reievant
region (conveniently this uses immobilised oligonucleotide probes in, so-
called, “chip™ systems which are well known in the art); denaturing gel
ekxmnuﬂmueﬁsﬁﬂkwﬁngdngsﬁunwmhanappnnnﬁueremmkﬁonemqnne;
15 preferably following amplification of the relevant DNA regions; S1
nuclease sequence analysis; non-denaturing gel electrophoresis, preferably
following amplification of the relevant DNA regions; conventional RFLP
(restriction fragment length polymorphism) assays; heteroduplex analysis;
selective DNA amplification using oligonucleotides; fluorescent in-situ
20 hybridisation of interphase chromosomes; ARMS-PCR (Amplification
Refractory Mutation System-PCR) for specific mutations; cleavage at
mismatch sites in hybridised mucleic acids (the cleavage being chemical or
enzymic); SSCP single strand conformational polymorphism or DGGE
(discontimious or denaturing gradient gel electrophoresis); analysis to
25 detect mismatch in annealed normal/mutant PCR-amplified DNA; and
protein truncation assay (translation and transcription of exoms - if a
mutation introduces a stop codon a truncated protein product will result).
Other methods may be employed such as detecting changes in the
| secondary structure of single-stranded DNA resulting from changes in the
30 primary sequence, for example, using the cleavage I enzyme. This system
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carcurattons used I n conjunction with DNA probe hybridi zation studies
often predict that a given priner should anneal at a specific tenperature
or that the 72C extension tenperature will dissociate the priner/tenplate
hybrid prenatﬁbgl,,ymé n practice, the hybrids are nore effedONGBMS8he 5
- PCR process than generally predicted by sinple T[err] cal cul ati ons.

Opti mum anneal i ng tenperatures nay be defermned enpirically and may

be hi gher than predicted. Tag DNA poly Lise does have activity in the

37-55[err] C region, so priner_extensi ] ¢cC during t anneal i ng
step 10 and thesmr&laumvalﬁs Qﬂ!&{’f&ﬂ“fgéfe%ﬁl%?ﬁl gt t he
priners are u P ' RIEYP [ ], typically,
within 0.1- to Pﬁ\ﬂ:,%ch err| ?H rangg.gﬂd'li(a A%&%?F't e -?\I?gl eic acid
anplification protocols can be used in the nethod 15 of the invention

i ncl udi ng the pal yneraase .chain reacti op, repl | case and, | i gase chain
reaction. Al SOPWMWQF éqr}cmg@panwg@rgai@gmedam aﬂ‘ﬂp‘?"f‘mgt i on),

al so called 3SR, e ePetec i O andepren ] ture
350, 91-92 o3 Kf@e‘llggg‘g}s?%%ﬁ"g (Supﬁ 2) Gt by, Optord®’ Lre

di spl acement anmnivérsity Press onchehblf ofi FHIGAs(Hivsan Gonome Orgisationker et al

(1992) Nucl. Acids Res. 20, 1691-1696. The pol ynmerase chain reaction
Is particularly preferred because of its sinplicity. When a pair of

sui tabl e nucl ei g fGreferel if RFLPY 25kd foP ity derdttiofl of aifly Tasge (= 500bp)
deletions or insertions. Southern blots may be used for this method of the
10 invention.

PCR amplification of smaller regions (maximum 300bp) to detect small
changes greater than 3-4 bp insertions or deletions may be preferred.
Amplified sequence may be analysed on a sequencing gel, and small

15 changes (minimum size 3-4 bp) can be visualised. Suitable primers are
designed as herein described.

In addition, using either Southern blot analysis or PCR restriction enzyme

variant sites may be detected.

20 .
For example, for genomic DNA: restriction enzyme digestion, gel
electrophoresis, Southern blotting, and hybridisation specific probe (any
of the YACs, BACs, in the region as described herein, or a suitable
fragment derived therefrom).

25

For example for PCR: amplify DNA, restriction enzyme digestion, gel
detection by ethidium bromide, silver staining or incorporation of
radionucleotide or fluorescent primer in the PCR.

30 Other suitable methods include the development of allele specific
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It_is convenient to detect the product by gel electrophoresis and ethidium
25 -brom de staining. As an alternative to detecting the product of DNA
anplification using agarose gel el ectrophoresis and ethidi um brom de
staining of the DNA, it is convenient to use a | abelled oligonucl eotide
capable of hybridising to the anplified DNA as a probe. \Wen the
anplificati on WQ9M1568 PCR t he ol.i gonucl eoti de probe hybri di FE3/GBIAE 30

i nterprimer sequence as defined by the two priners. The oligonucl eotide

WD 97/ 15686

PCT/ GB96/ 02588 2 probe is

32
5 .
preferably betwe ' . r r ef o] bet ween
15 and 30 nucl eo?’pges oﬁ&égﬁﬁﬁgﬁté&%ﬂ %@%ﬂgﬁ@le‘% Wﬁlﬁﬁg%etbods
radi onucl i de suclareuasedeon RNA hsd ¢DNA ot drescide Specifie tissueandar d t echni ques,
or may be | abel led with a fluorescent dye. \Wen the oligonucl eotide

probe is 5 fluorescendy |abelled, the anplified DNA product may be

detected in | Wt e I 99

"Quantification (')I?:Q&ék{h‘&ﬁ ﬁ%gﬂ@gﬁ"&@%@iﬂgi ﬁgd?ogg'gﬁﬁéﬁ?g&%‘&tyc%ﬂ' reaction

t[J]fs: ng a bi ?I ulm' ?mw paro AcopyloaNgﬁthéﬂﬂﬁok%ﬂlosstﬁﬁi&ﬁﬂioﬂRﬂAﬁf’ﬁiﬁﬂé) and
esare et a

hi gh- Itivit
el ect rocheni | uni # @%en%nﬁhwb}@éﬁner imRNAdePNAshowsCR

product quantit ahiaR aantnRds No| - [ cts can
al so be detect edbtt}%?r?gp h%ﬁ%&é“&hf"gﬁﬂlné%a%&g&“' ﬁo‘f‘l%%%?@%mncher
pair or may be atcompired td blobdsie nsefubasadiagnostic W0l, eg showthdethe thinehi N tag or

they may be detected using, a conbination of a capture
y may ﬁas progressgd ancf requires more stringent tre%nnent.

10
Preferably, in the third, fourth and fifth aspects of the invention, the
nucleic acid is capable of selectively hybridising to the region of human
chromosome 10 which region is bounded by the markers D10S541 and
D10S215; more preferably the said nucleic acid comprises or is capable

15 of selectively hybridising to the human-derived DNA of any one of YACs
746-H-8, 821-D-2, 831-E-5, 921-F-8, 796-D-5, 829-E-1, 839-B-1, 734-B-
4 or 24G-A10; more preferably still the nucleic acid comprises or is
capable of selectively hybridising to the human-derived DNA of any one
of the YACs 821-D-2, 831-E-5, 796-D-5, 24G-A-10 or 734-B-4.

It is also preferred if the mucleic acid comprises or is capable of

selectively hybridising to the human-derived DNA of any of the BACs or

PACs B2F20, P40F10, P72G8, P74N2, P274D21, B76110, B79A19,

B7901, B93F12, B1221.22, P201J8, P201PS, P209K3, P316N14, B46B12,
25 B60CS, B145C22, B150K4, B150N3, B181F15, and B188L22.

It is also preferred if the nucleic acid is a primer for the microsatellite
markers D10S541, D10S215 and AFM337xf9 (D10S1765), namely:
S'-AAGCAAGTGAAGTCTTAGAACCACC-3'

30 5'-CCACAAGTAACAGAAAGCCTGTCTC-3'
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15- probe and a detector probe. Fl uor ophor e- quencher pairs are

particularly suited to gquantitative neasurenents of PCR reactions (eg
RT-PCR). Fluorescence pol arisation using a suitable probe may al so be
used to detect PCR products. 20 Further particularly preferred nucleic
acids are those which will .act as PCR prinmers which prinmers can be

sel ected by rqfgoneae to the sequence shown.in Fi gur espor/epesnasaso 15.

These prinmers are useful in anmplifying DNA derived fromthe gene

corresponding to the cDNA clone | MAGCE 25 264611. These prinmers include,
but are not limted to, the sequences 33 which are given on Figures 8 to
15 in bold (see Figure |l egends). The downstream (3') priners are the
reverse conpl emSHIGECATEAELCTGEEGA-3’ indicated in bol d. 30

d i gonucl eoti de _pri | sing met hods well known in
VO 97/ 15686 5 d&FﬁA&%ﬁCﬁ&kﬁf@&%y

PCT/ GB96/ 02588 Sl_ACACTTACATAGTGCTITCTGC -3*, and 26 the art, for
exanpl e using solid-phase &osphoram ite chem stry. A second aspect
of the inventiof'GAGCETCCCAMMGTTEGEE'd capabl e of sel ectively

hybri di si ng go the regi on of human chronosone 10 which

It is particularly preferred if the nucleic acid is capable of selectively
hybridising to the gene corresponding to the cDNA insert of the clone
IMAGE 264611.

10 Thus, the present invention provides a use of a mucleic acid which is
capable of selectively hybridising to the said region of human chromosome
10 in diagnosing cancer or diagnosing susceptibility to cancer.

Also, the present invention provides a method of determining the presence
15 or absence, or a mutation in, the said region of human.chromosome 10.

Preferably, the said nucleic acid capable of selectively hybridising is
DNA, and also preferably the said nucleic acid is single-stranded.

20 It is particularly preferred if the said nucleic acid capable of selectively
hybridising has fewer than 10 000 base pairs when the nucleic acid is
double-stranded or bases when the nucleic acid is single-stranded; more
preferably if the said nucleic acid has fewer than 1000 base pairs when the
mucleic acid is double-stranded or bases when the nucleic acid is single-

25 stranded; more preferably still if the said nucleic acid has from 10 to 100
base pairs when the nucleic acid is double-stranded or bases when the
nucleic acid is single-stranded; and even more preferably if the said
mucleic acid has from 15 to 30 base pairs when the nucleic acid is double-
stranded or bases when the nucleic acid is single-stranded.

30
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5 .region is bounded by DNA defined by the markers D10S541 and

D10S215, further conprising a detectable |abel. By "detectable

| abel " we include any conveni ent radi oactive |abel such as [err] P,
[efr]P or [err]S which can readily be incorporated into a nucleic acid 10
nmol ecul e using well known nethods; we al so include any conveni ent

- fluorescent orRFEIFFHuni nescent | abel which can readily be PRE{TBISNS88:(
~into a nucleic acid. In addition the term"detectable |abel” also includes
a noi ety which can be detected by virtue gf binding to another nvoiety

(such as biotin which can be detected by "binding to streptavidin); and a 15

nmoi ety, such as Srétéed i [ Lh: Lrtue of its ability
to convert a col glr}rsl ess cor%@ﬁ%“?% %IQ§ 024 g@l@% @?/ﬁ%%: ﬁy 1&)’{‘"\9‘% versa
(for exanple, al tahprisesahmmous suppresson gesyorefrigriet @ vVafiasit Bereof, or

- ni trophenyl phosphate i nj.o ﬁbou ed Q-niirophenol). Conveniently, the
nucl ei c acid proB‘éélﬁﬁ)?c@c\'!ﬁ sﬁfengeﬁlﬁM{’%%stmm-n a fixed assay and 20

whet her the nucleic acid hybridises to the said region of human
chronmosone 10 can be determ ned by reference to the position of

hybri di sati ond i nltti$preférrediifthe said nitleiccieidedpable of kﬂbﬂivel?ﬁyliﬁﬁﬁn%gs a
fl uorophore-quenchgg pair as desfcri bed. i n Tyagi, & Kranmer (1996) ture
Bi ot echnol ogy 14SUI2BIE 353 pomer for mpelejcsacid amplification. (Snitablecprimersaci d

conprises the hummgqﬁégée&sawc& : i %EQE! ?t Xpr&essed
sequence tags (ESTs) as describe Inhpggltgéﬁbﬁpﬁa@&t %ﬁec&@f‘
descri bed in Fi glmventdonor t he i ntron sequences shown in Figures 8 to 15

further conprising a detectable |abel; or if the nucleic 30 acid conprises
t he human-derived sequence in any one of the yeast

10 In a preferred embodiment, reverse transcriptase PCR is used to detect
micrometastases in blood samples from the patient. A blood sample is
taken and RNA prepared from the nucleated cells in the sample. This is
used in PCR amplification with oligonucleotide primers detecting the
presence or absence, or mutations in prostate tumour suppressor mRNA.

15 This is a relatively sensitive method that can detect one cell in a mix of
more than a million normal cells and it is possible to detect prostate
tumour suppressor mRNA products present in circulating metastatic cells
mixed with normal blood cells that do not express these genes. The gene
products of those genes present in the region of chromosome 10 which

20 region is bounded by DNA defined by the markers D10S541 and
D10S215, are useful markers detecting circulating prostate cells.

It will be appreciated that it is also possible to detect micrometastases by

looking for mutations in the DNA of cells in the blood sample directly, or
25 by using the protein truncation test or by using microsatellite markers; in

this case the suspected tumour cells should be purified from the blood.

It is also preferred if the said nucleic acid capable of selectively

hybridising is, or is capable of hybridising to, the human derived sequence
30 as described in Tables 3 to 22 or Figures 6 and 8 to 15; conveniently the
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chronosones ( YACs) 921-F-8, 746 H-8 821-D 2, 831-E-5, 796- D5,

24G A- 10 or 734-B-4 or BAC cl ones B2F20, B46B12, B60C5, B150K4,
B150N3, B145C22, B181F15, B188L22, or PAC cl ones PAOF10, and P274D21.
5 Partlcwo@r,} ¥spr ef erred nuclei ¢ acids are those of t hecT/GBsso2s88 pect
of the i nvention further conprising a detectable |abel. A third

aspect of the invention provides a nethod for determning the 10
susceptibility of a patient to cancer co¥prising the steps (i) obtaining a

sanpl e cont ai ni ng nucleic acid derived fromthe patient; and (ii

cont acti ng idenuclgicl apidds splected ifromither group ronsisting:ef primepswhishof

sel ectively hyb f 0. _whi ch
fegion is bound ﬂhéis%ﬂaDNA i i 3 dedb TR, SRS S 8 2 e (o
15 The net tp:ighm§6s¢uutgam gs.for determ ning the susceptibility of a
patient to any cancer but it is preferred if the cancer for which
susceptibility is deternined is prostate cancer, nelanoma, glioma or

non- Hodgki n' T rgining the

suscept igbi | ?y égle #@?ﬁen’t 0 pr og&*‘% @gﬁggﬁbig’goé%ﬁ%& @F I egst

for the deter n negiomrof chromctomelsmebmﬂ!lehl by DNApdefiried! by ahé andrkershe

patient is male, esence or absence of a portion of human
05541 andl&g%g

chromosone 10 mét 19 especially i the ImQUE SURPressAREeNe. r d, fourth
and fifth aspects of the 25 |nvent|on and in a preferred enbodl ment of
the third, fourth and fifth aspects of the invention the nucleic acid

capabl e of sel e@heunéthodsysf theiinventon may rhake use ofa differspcein ﬁstrluﬁtﬂnn
bor t1on of (e SaREDS lsRyARe Hes FSH By ADEAD. A nondebaturing el may be °
used to detect differing lengths of fragments resulting from dlgesuon with
an appropriate restriction enzyme. The DNA is usually amplified before
digestion, for example using the polymerase chain reaction (PCR) method
and modifications thereof. Otherwise 10-100 times more DNA would
15 need to be obtained in the first place, and even then the assay would work
only if the restriction enzyme cuts DNA infrequently.

Amplification of DNA may be achieved by the established PCR method
as disclosed by Saiki er al (1988) Science 239, 487-491 or by

20 developments thereof or alternatives such as the ligase chain reaction, QB
replicase and mucleic acid sequence-based amplification or other known -
amplification methods, some of which are described herein.

An “appropriate restriction enzyme” is one which will recognise and cut
25 the wild-type sequence and not the mutated sequence or vice versa. The
sequence which is recognised and cut by the restriction enzyme (or not,
as the case may be) can be present as a consequence of the mutation or it
can be introduced into the normal or mutant allele using mismatched
oligonucleotides in the PCR reaction. It is convenient if the enzyme cuts
30 DNA only infrequently, in other words if it recognises a sequence which
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patient conprising the steps of (i) obtaining a sanple containing

nucleic acid derived fromthe patient; and (ii) contacting the said nucleic
acid with a nu\WP&YE568&i d capabl e of selectively hybridi si ng RGI/GBI6NIS8”)i on

of human chronmosonme 10 which region is bounded by DNA defined by the
5 markers D10S541 and D10S215. The3§ethod s particularly suited for
di stingui shi ng bet ween neopl asi a and yper pl asia of the prostate.

Because al | t umdyegyahy ﬂ.@gls,e a loss of 10g. have al so been found to

| ack the region spemﬂ%% erein, a differential 10 diagnostic test can be
performed, using the markers of the invention and ot her markers

(i ncl udi ng marker,s on_other, chronpso A fifth aspect of the

i nvent i on provi dd2 anofher 1ethod. A Dai gfﬁ).#‘dl {Prizers aze jused which matcho@iet s of a

particul ar out cCOnpbilise t§)EHher the wifd-Bpk! b Sl t o . steps of (i)
_ Obtaining a sarrplr@ colr?t ai'ni ng anC|l{eal %W%E%%%&Wm%ﬁt i ent;
and (ii) cont &ct iboth.t Whethérdamplifiesd DN iicipsodutedowill e indieatedthé aRL! €
of selectively hybridising,to the reqi,on of human chy onosone 10 which
region i s bounde OOk W%MMPMO eveFthis methpd 05215,

relies partly on a negative result (ie the absence of amplified DNA) which
could be due to a technical failure. It is therefore less reliable and/or
requires additional control experiments.

10
A preferable method employs similar PCR primers but, as well as
hybridising to only one of the wild-type or mutant sequences, they
introduce a restriction site which is not otherwise there in either the wild-
type or mutant sequences.

15

The mucleic acids provided by the present invention are useful for a
number of purposes. They can be used in Southern hybridization to
genomic DNA and in the RNase protection method for detecting point
mutations already discussed above. The probes can be used to detect PCR

20 amplification products. They may also be used to detect mismatches with
the tumour suppreséor gene or mRNA using other techniques.
Mismatches can be detected using either enzymes (eg S1 muclease or
resolvase), chemicals (eg hydroxylamine or osmium tetroxide and
piperidine), or changes in electrophoretic mobility of mismatched hybrids

25 as compared to totally matched hybrids. These techniques are known in
the art. Generally, the probes are complementary to the mmour
suppressor gene coding sequences, although probes to certain introns are

also contemplated. An entire battery of nucleic acid probes may be used

~ to compose a kit for detecting loss of or mutation in wild-type tumour
30 suppressor genes. The kit allows for hybridization to the entire tumour

SUBSTITUTE SHEET (RULE 26)



20 - Al t hough any sanpl e containing nucleic acid derived fromthe

patient is useful in the nethods of the third, fourth and fifth
aspects of the Invention, it is preferred if the sanple is sel ected
fromthe group -consisting of prostate tissue, blood, urine or senen.

Prostate tissue can 25 be obtained froma patient using standard surgical
techni ques. Cgl o566 derived fromthe prostate are found ipeTemészsssunbers

in the urine and in the bl ood. Although it is preferred that the
sanpl e contai ning nucleic acid fromthe patient is, or is derived
directly from a cell of the patient, sud? as a prostate cell, a

sanple indirectly derived froma patient, such as a cell 30 grown in

cul ture, is al sosippréssorgenet hiThet probes)\moay iaverlagqwith | gachaothen wghbe

WD 97/ 15686

PCT/ GBO6/ 02588  contiguous. 29 t he
nucleic acid derived fromthe patient may have been physically wthin

the patient, it may alternatively have been copied fromnucleic acid which

was physi cal I y Wit fai wibopeobeatis cased Tth edatentomismatchese withy mMBNAG k din ISrom
the primary t rmur r from net.ast arti IarI may be taken
fromthe mar O‘Fﬂ’g“&‘j}’r&}h mﬁﬁbf %&’ﬁnew %@%M’E‘ SOEi d
capabl e of sel ec éﬂ@'ﬂbmgﬁbwtﬂﬁkis%iﬁ-sensepml iAthafit oEEDLGBASTOS OME
10 which region s bounded defined by the markers D10S541 and

D10S215 further tsrthe pmwnmed bythe tamanrsuppiisssor geneberauseit isnfahe abel
' ncludes the | abgllapsom escﬂrﬂ?dtoatgg\égnse strand. The riboprobe generally will be
labelled, for example, radioactively labelled which can be accomplished
10 by any means known in the art. If the riboprobe is used to detect
mismatches with DNA it can be of either polarity, sense or anti-sense.

Similarly, DNA probes also may be used to detect mismatches.

Nucleic acid probes may aiso be complementary to mutant alleles of the
15 tumour suppressor gene. These are useful to detect similar mutations in
other patients on the basis of hybridization rather than mismatches. As
mentioned above, the tumour suppressor gene probes can also be used in
Southern hybridizations 1o genomic DNA to detect gross chromosomal
changes such as deletions and insertions. The probes can also be used to
20 select cDNA clones of tumour suppressor genes from tumour and normal
tissues. In addition, the probes can be used to detect tumour suppressor
gene mRNA in tissue to determine if expression is altered, for example
diminished, as a result of loss of wild-type tumour suppressor genes.

25 According to the diagnostic and prognostic method of the present
invention, loss of the wild-type gene is detected. The loss may be due to
either insertional, deletional or point mutational events. If only a single
allele is mutated, an early neoplastic state may be indicated. However, if
both alleles are mutated then a malignant state is indicated or an increased

30 probability of malignancy is indicated. The finding of such mutations thus
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in.relation to the second aspect of the invention. It will be
appreci ated that the aforenenti oned net hods nmay be used for
presynptonmatic screening of a patient who is in a risk group for cancer. 15
For exanple, nen ol der than about 60 years are at greater risk of prostate
cancer than nen below the age of 35. Simlarly, the nethods may be

used for the YO NSRS cal

t unours. 20
aspects of the
sel ecti ve

classification of tunours such as PERGHPe42588

Conveniently, in the nmethods of the third, fourth and fifth

i nventi on the nucl e| &am d which is capabl e of
hybri di sati on (whet her

the said

led with a detectable | abel or

under

not) is contacte ‘ﬂ!@*ﬁ"ﬁ Y t he ent

‘hybri di si ng condﬁ'o Nons. %{H‘ able ﬁ&iorgq‘%?@f nWPI oné ﬁ’ae t hose
described in rel suppmessbn gene sllele fwhich issneicCdelefed! (&g ithutei i e - sister
Is preferred that bl ood s men or urine is the source of the sai

sanpl e cont ai ni nﬁh"ﬁﬁlﬂ

enriched for pro §|fdhe mgﬁ.h f pLQs
cells 30 may beféarghl eved using, ftor exanple bﬁs cgﬁ# 0) %éfl é‘b’g{

WO 97/ 15686 35

PCT/ GB96/ 02588

10

15

25

30

mutations. It is believed that most mutations found in tumour tissues will
be those leading to greatly altered expression of the mm?agr suppressor
gene product. However, mutations leading to non-functional gene
products would also lead to a malignant state or an increased probability
of malignancy. Mutational events (such as point mutations, deletions,
insertions and the like) may occur in regulatory regions, such as in the
promoter of the gene, leading to loss or diminution of expression of the
mRNA. Point mutations may also abolish proper RNA processing,
leading to loss of expression of the tumour suppressor gene product.

The invention also includes the following methods: in vitro transcription
and translation of tumour suppressor gene to identify truncated geme
products, or altered properties such as substrate binding;
immunohistochemistry of tissue sections to identify cells in which
expression of the protein is reduced/lost, or its distribution is altered
within cells or on their surface; and the use of RT-PCR using random
primers, prior to detection of mutations in the region as described above.

A sixth aspect of the invention provides a system (or it could also be
termed a kit of parts) for detecting the presence or absence of, or mutation
in, the region of human chromosome 10 which region is bounded by DNA
defined by the markers D10S541 and D10S2135, the system comprising a
mucleic acid capable of selectively hybridising to the region of human
chromosome 10 which region is bounded by DNA defined by the markers
D10S541 and D10S215 and a nucleoside triphosphate or deoxynucleoside

It
d

#gensdeletion) capde screeneshnpl e i s

ate
such as

triphosphate or derivative thereof. Preferred nucleic acids capable of

SUBSTITUTE SHEET (RULE 26)



fluorescent activated cell sorting (FACS) using a prostate-selective

anti body such as one directed to prostate-specific antigen (PSAL._.The
source of the said sanple also includes biopsy naterial and tunpur

sanpl es, also including fixed paraffin nmounted specimens as well as fresh
5 or frozen tissue. The met hods of the third, fourth or fifth
aspect of theywdgysAkisson nay I nvol ve sequenci ng of DNA PCT/GR96/02388 DI €
of the relevant positions within the rel evant region, including direct
sequenci ng; direct sequencing of 10 PCR-anplified exons; differenti al
hybri di sati on of an ol i gonucl eoti de 3% obe designed to hybridise at the
rel evant positions within the rel evant region (conveniently this uses
i mobi | i sed ol i geeleetively hybriﬂiSilgem Ilha regmn of human|chramosonte p0 wlyich ens

whi ch [l k
ol 1 owi ng d gest Feromshebiedy P detited by Shefs naossfshEDI GBS o, o
follow ng anplif yferdantad thdse réﬁheaw&h@m«%wm%ﬂﬁh ect@‘tﬁ"tﬁé‘se

sequence anal ysis; non- denaturlng gel electrophore3|s referably )
foll owi ng anpl i f inventiolh of the rel evant DNA regi ons; conventlonal RFLP
(restriction gragnent | engt h pol ynor phi sm) assays; heterodupl ex anal ysis;
sel ective DNA"anplification using oligonucleotides; fluorescent in-situ 20
hybri di sation of ByMmRiereweiheias HitBfiond, bsiitony il ddétichis! On

. Refractory Mutati On System PCR) for speC|f|c mut ati ons; cl eavage at

m smatch sites in hybridised nucleic acids (the cleavage bei ng chem cal or

(ot sconti nuous Py isEbiAtg @%W%@%c@%%ﬁ%@%@ﬂg&%m to 25
o e o ﬂmebfﬂaﬂéénblml tion andomr:;olcﬁ ns |f a
protein truncatiqn ass rans at i -

&t

nut ati on i nt 1@dudeex ¢ ginphosphate syeh, ae. A T idATResul t) .

gegg;ldg?;hg?fug?ure 6? Si ﬁ?ﬁsﬁangmﬁqﬁg%ﬂc%anges In the 30

primary sequenceinchrde #phosphorothieate dinkige (forexample xSaderivativesjhi s syst em

Conveniently the nucleoside triphosphate or deoxymucleoside

15 triphosphosphate is radioactively labelled or derivative thereof, for
example with P, ¥P or ¥S, or is fluorescently labelled or labelled with
a chemiluminescence compound or with digoxygenin.

Conveniently deoxynucleotides are at a concentration suitable for dilution
20 touseina PCR.

Thus, the invention includes a kit of parts which includes a nucleic acid

capable of selectively hybridising to the said region of human chromosome

10 and means for detecting the presence or absence of, or a mutation in,
25 the said region.

A seventh aspect of the invention provides a system for detecting the
presence or absence of, or mutation in, the region of human chromosome
10 which region is bounded by DNA defined by the markers D10S541 and
30 D10S215, the system comprising a nucleic acid capable of selectively
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WD 97/ 15686

PCT/ GB96/ 02588 31 i's
comercially available from G bcoBRL, Life Technol ogies, 3 Fountain
Drive, Inchinnan Business Park, Paisley PA4 9RF, Scotl and. Det ai | ed
met hods of nutation detection are described in "Laboratory 5 Protocols for
. Mut ati on Det ed3¥0 95686006, ed. Landegren, Oxford Uni ver SCT/GBRGR588 on
: behal f of HUGO (Human Genome Organi sation). It is preferred if RFLP
~is used for the detection of fairly large, ([err] 500bp) del etions or
I nsertions. Southern blots may be used fAY this method of the 10

I nventi on. anmplification

f, smal l.er regions (npxi mum 300bp) to
detect snal | hybridising ;to, he  Fegion ngpw E‘H'ON??%PH which gegion ivns nay
be preferred. bourfied 'ty DRA 866k M?‘%'@D ¢j ng gel,
and small 15 changes (r)ﬁ;ni mm si zem)g4 bp) can &g@%@&@g Ul tdabl e
priners are nucleicgacid modifying i enzymecr iPveférred nucleic |acidsdekipablenof UsSi ng
ei t her Sout hern %%ﬁv%&ah@%éﬁcgerééﬁi C W%ﬁiaﬁnt sites
may be detected. | '€} , T+t enzynmne
di gestion, ge§ regionisboundedbyDNAdeﬁnedbymarkersD10854landD108215are

the same as those preferred in the third, fourth and fifth aspects of the
. invention.

By “mutation” we include insertions, substitutions (including
10 transversions) and deletions.

By “nucleic acid modifying enzyme” we inciude any enzyme capabie of
modifying an RNA or DNA molecule.

15 Preferred enzymes are selected from the group conmsisting of DNA
polymerases, DNA ligases, polymucleotide kinases or restriction
endonucleases. A particularly preferred enzyme is a thermostable DNA
polymerase such as 7ag DNA polymerase. Nucleases such as Cleavase
I which recognise secondary structure, for exampie mismatches, may aiso

20 be useful.

An eighth aspect of the invention provides a polypeptide capable of being
encoded by the tumour suppressor gene of the invention or a fragment or
variant thereof. The polypeptide preferably has tumour suppressor

25  activity, especially in the prostate, or cross-reacts with an antibody which
is specific for the native polypeptide.

A ninth aspect of the invention comprises' a molecule capable of

specifically binding with a polypeptide of the eighth aspect of the
30 invention. Suitably, the molecule is an antibody-like molecule comprising
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el ectrophoresis, Southern blotting, and hybridisation specific probe (any
of the YACs, BACs, in the region as described herein, or a suitable _

fragment derirved therefrom. 25 For exanple for PCR anplify DNA,
restriction enzyne digestion, gel detection by et hidium brom de,
silver staining or incorporation of radi onucl eoti de or fluorescent

primer in the 30 O her suitable nethods include. thepgfiepdcainsesnt of
allele specif wobnsess>0 |\ 0CT S5t

PCT/ GB96/ 02588 32

ol i gonucl eoti des (ASGCs) for specific nmut4tional events. Simlar nethods

are used on RNA and cDNA for prostate specific tissue. The et hod

al so incl udes cloniplengertaritytdetermiding eegiony speoifict for (heChdid pblypeprides one copy
| ost) and then | ook for |oss of function of RNA by failing to detect a
MRNA -on Northern blots or by PCR or in RNA/cDNA (shows ot her copy

bl o0d 15 ybe ol MBfoclopit Fakibodies whicll Wil Wil B Bhar U Bitze antigeds ") °C 1©
progressed and raispady &nownrimtsinranygense, withatodey's tecifhiques inFrefationatol y, in
00 B bl A B A o i i ° ©

antigens. The antigen-binding portion may be a part of an antibody (for

exampie a Fab fragment) or a synthetic antibody fragment (for example

a single chain Fv fragment [ScFv]). Suitable monoclonal antibodies to

selected antigens may be prepared by kmown techniques, for example

10 those disclosed in “Monoclonal Antibodies: A manual of techniques”, H
Zola (CRC Press, 1988) and in “Monoclonal Hybridoma Antibodies:
Techniques and Applications”, ] G R Hurrell (CRC Press, 1982).

Chimaeric antibodies are discussed by Neuberger er al (1988, 8th
15  International Biotechnology Symposium Part 2, 792-799).

Suitably prepared non-human antibodies can be “humanized” in known
ways, for example by inserting the CDR regions of mouse antibodies into
the framework of human antibodies.

20
Further aspects of the invention provide methods (a) for determining the
susceptibility of a patient to cancer comprising the steps of (i) obtaining
a sample containing protein derived from the patient; and (ii) determining
the relative amount or size in the said sample of the polypeptide according

25 to the eighth aspect of the invention or determining whether there is a
truncation of, or loss of function of, a polypeptide according to the eighth
aspect of the invention; (b} of diagnosing cancer in a patient comprising
the steps of (i) obtaining a sample containing protein derived from the
patient; and (ii) determining the relative amount or size in the said sample

30 of the polypeptide according to the eighth aspect of the invention; and (c)
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chronosone 10 which region is bounded by the markers D10S541 and

D10S215; nore preferably the said nucleic acid conprises or is capable 15
of selectively hybridising to the hunman-derived DNA of any one of YACs
746-H 8, 821-D- 2, 831-E-5, 921-F-8, 796-D-5, 829-B-1, 839-B-1, 734-B-

4 or 24G AlO; nore preferably still the nucleic acid conprises or is
capabl e of semmﬁ@ﬁy hybri di sing to the hurman-deri ved DNAPEF/CRIfI2%8e
of the YACs 821-D 2, 831-E-5, 796-D-5, 24G A-10 or 734-B-4. 20 It is

al so preferred if the nucleic acid conprisges or is capable of
selectively hybridising to the human-deri®ed DNA of any of the BACs or
PACs B2F20, P40F1 P7208, P74N2, P274D21, B76] 1 B79A19, B7901,
B93F12, B122L22, gEM&‘ém F%{é%“ Ve prosnests ¢f patticulanonieome oba canpsrin

B145C22, B150K4, 4 %1,% @ﬁtgﬁm Eﬁnﬂlﬁn%}ﬁ-ﬁ eferred
if the nuclelc aC| |sa§ ortgéi?ncros aiill{lee r Ker

D10S541, D10S215 dmﬁmfﬂm ead m)sdctemmgyhe relative amount in the
5' - AAGCAAGT GAAGTCT GT GCCTGTCTC— 3'
WD 97/ 15686 S&J ?CA%C pof&pepndlse c%géCAAtoAtﬁe Sevi aspect of the

PCT/ GB96/ 02588  invention. | 33
5' - TGGCATCATTCTGGGA- 3' 5' - GCTTTACGTTTCTTCACATGGT- 3'
5' - ACACTTACATAGTGCTTTCTGCG 3', and

Typically, compared to a normal cell, the protein in the cancer cell is
truncated or the amount of protein product is decreased.

10 By “derived from the patient” we include a sample directly derived from
the patient or indirectly derived from, for exampie the protein may be
produced from isolated DNA from the patient by in vitro transcription and
translation. The sample may be any suitable sample and includes biopsy
material, tumour samples (for example, those on fixed paraffin mounts and

15 fresh and frozen tissue) and cells shed from tumour samples.

These methods are suited to determining the susceptibility of a patient to
any cancer but are particularly suited to prostate cancer, melanoma,
glioma or non-Hodgkin’s lymphoma. Accordingly, at least for the

20 determination of susceptibility to prostate cancer, the patient is male.
Prostate cancer is particularly relevant.

- Conveniently, the said polypeptide is detected using a molecule as defined

in the ninth aspect of the invention. Preferably, the molecule is an

25 antibody-like molecule comprising complementarity-determining regions
specific for the polypeptide. Suitably, the molecule, such as a monoclonal
antibody, comprises a detectable label. Suitable detectable labels include
radioactive labels such as I and '*!I and other radionuclides such as those

' used in diagnostic imaging, as well as any convenient fluorescent or
30 chemiluminescent label which can readily be incorporated into the
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5' -.CAGCCTCCCAAAGTTGC- 3' . 5 It is particularly preferred if
the nucleic acid is capable of selectively hybridising to the
gene corresponding to the cDNA insert of the clone | MAGE 264611
10 “Thus, the present invention provides a use of a nucleic acid which is
capabl e of selectively hybridising to the said region of human chronosone
10 i n di agnos{gdrhsgeger or diagnosing susceptibility to canpes/GBI6n2sss

Al so, the present iInvention provides a nmethod of determi ning the presence
15 or absence, or a nutation in, the said region of human chronosone 10.
Preferably, the said nucleic acid capabl d3of selectively hybridising is
DNA, and al so preferably the said nucleic acid is single-stranded.

20 It is parti anbhcllly, m@‘asramdnmbodyhelmaddiummdieeiemdtdetbcmblﬂahbel of

sel ectively bridisin tha 0 000 b rs when the
nucl eic acid is als0 mclu&/ %%@Faﬁ i’ %SE"HH@Ge ©c acid is
si ngl e- stranded; ;ugfief moiety (such inidﬁha%iehl éad be leﬁh&mg%d has

f ewer than 1000 base palrs whe nucleic acid i s

doubl’e- st r anded streptayidin); and a mmetYnmha&mmmﬂmeswmchg:anbedetecteﬂfbyst r anded:;
nore preferaldy still Af t | e acdhasfro 0t 00

base pairs when ¥ fue rﬂfc‘?s ?@?Q'(S:% g%)ﬁ %%ﬁaww Bég uepd; he
nucleic acid is donijbuidSéF #edeisad mi lmll&liﬂé%h&phhla‘éebiné&ﬁr

nucleic acid has from15 to 30 bas airs when the nucleic acid is doubl e-
stranded or basewlousiess ornitrophenyiphosphate into eolouged osnitrophensl). 30

Conveniently, the antibodies are raised to peptides encoded by different
10 exons of the said polypeptide. These can be used to detect truncated

proteins, for example in tissue sections, as well as in protein truncation

assays, and can also be used to detect changes in the ievel of proteins.

A further aspect of the invention provides the use of a mucleic acid capable
15 of selectively hybridising to the region of human chromosome 10 which
region is bounded by DNA defined by the markers D10S541 and D10S215
in the manufacture of a reagent for diagnosing cancer, especially prostate
cancer; and in the manufacture of a medicament for treating cancer.

20 A still further aspect of the invention provides a method of treating cancer
comprising the step of administering to the patient a nucleic acid capable
of selectively hybridising to the region of human chromosome 10 which
region is bounded by DNA defined by the markers D10S541 and
D108215, the nucleic acid encoding, optionally when inserted into the

25 patient, a tumour-suppressing molecule. Tumour suppression may be
identified by transfecting a (preferably prostate) tumour cell line with an
expression vector comprising the polynucleotide and comparing the
tumorigenic properties of the transfected cell line with the parental line in
a xenograft model (eg nude mice).

30
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WQ 97/ 15686

PCT/ GB96/ 02588 _ 34 It is
preferred if the said nuclei¢ acid capable of selectively hybridising
conprises a tunour suppressor gene or fragment or variant thereof, or a
nucl eic acid which selectively hybridises thereto. 5 It is preferred if
t he sai d nucl Ve IHE8F capabl e of selectively hybridising i s PCT/GB6#$88 abl e
as a priner for nucleic acid anplification. Suitable priners i ncl ude
t hose described in relation to the firstﬂ?nd second aspects of the

I nventi on. 10 In a preferred enbodi nert’, reverse transcriptase PCR is

used to detect ' tases in bl ood sanples frgmthe patient. A

bl ood sanple is P’““%@L%ﬁﬁ@“’ﬁr&?‘ﬂr ﬁ%"@d’%%’n prepreferablyi s in the
sanple. This is the mcléiedcidris AGRmOEP Sigpréssér féheNvhich O ﬂwt' e priners
detecting the presence or absgnce‘fﬁror ngéthaeti%i&g’ #dn prosta ’eist nour
suppr essor mRNA, thempeutic gene; Thecwilditypst umonn ssuppressoregene ds tppéferre@n det ect

one cell in a m ge: a m.Llion.normal cel.ls and it is

possible to det e@#&?ﬁﬁﬁw%ﬁpgﬁmmw deliveay, systemy esent i n

circulating ngtastatic cells m xed wth normal blood cells that do not
e.gene . products of those genes present in the

express these genes. Th !

regi on of chr omQﬁﬁ@é)Wﬁ“&@eﬂY%bﬂmﬂsamd!Mdobth&eﬁ gemk by the
markers D10S541 adjdoes . rkers detecti circul ating

prostate cells. _‘sm??@f%@%‘@%@?@ﬁ%%ﬁﬁm%%@%M§ ble to

det ect ni cr onet aseeifieallptarget rapitilyalividingfcells (8 tahb@r Gellsyarid¥oe Bfefefe Ce! S i N

the bl ood sanple directly, or, 25 by using the protein truncation test or
by using micr osa%\eﬁiff’%ﬂ%dﬂk‘@%?eﬂmem of cancer therapies.

10

Both the amount of therapeutic protein produced and the duration of
production are important issues in gene therapy. Consequently, the use
of viral vectors capable of cellular gene integration (eg retroviral vectors)
may be more beneficial than non-integrating alternatives (eg adenovirus

15 derived vectors) when repeated therapy is undesirable for immunogenicity
reasons.

Where the therapeutic gene is maintained extrachromosomally, the highest
level of expression is likely to be achieved using viral promoters, for
20  example, the Rous sarcoma virus long terminal repeat (Ragot et al (1993)
Nature 361, 647-650; Hyde er al (1993) Nature 362, 250-255) and the
adenovirus major late promoter. The latter has been used successfully to
drive the expression of a cystic fibrosis transmembrane conductance
regulator (CFTR) gene in lung epithelium (Rosenfeld et af (1992) Cell 68,
25 143-155). Since these promoters function in a broad range of tissues they
may not be spitable to direct cell-type-specific expression unless the
delivery method can be adapted to provide the specificity. However,
somatic enhancer sequences could be used to give cell-type-specific

expression in an extrachromosomal setting.
30
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t hi-s case the suspected tunour cells should be purified fromthe bl ood.

It is also preferred if the said nucleic acid capable of selectively .
hybridising Is, or Is capable of hybridising to, the human derived sequence
30"as described in Tables 3 to 22 or Figures 6 and 8 to 15; conveniently
t he WO 97/ 15686

PCT/ GB96/ 0258%q ¢ 35 PCT/GB%HRSHS
nucleic acid is seﬁmgted fromthe group consisting of priners which
hybridise to DNA fromthe sequences as described in Tables 3 to 22 or
Figures 6 and 8 to 15. 5 The net hods4®f the invention include the
detection of nutations in the regi on of chronosone 10 bounded by DNA
defined by the rﬂfh&ermﬂxdrawa[hﬂ‘hﬁ@na—nebtﬁlimct ismptpossibile, it maytbe t unour
suppressor gene. nake use of a

matho s of th i nvention,na
difference in r SECFPRR; B ?@?‘r\g Mé@ %&@&%mnét ion. A
non-denat uring GgpidRY 9he h h‘sﬂﬂxpléi %Chyﬁiﬁﬁ@rkﬁﬁsé Qhgis N wiizh

fragments resul ting from di gestl on Wth an appropriate restriction
enzyrie. The Dl\lAu'msdmdlin;o &ealls,i fendersithémr sensitive toi thesdiugngarcislowiranpl e

using the po yrreras.e chai n.rea nmet hod and nodifications
t hereof . Ot har wiTSEALRg. %WP?%@%%&B@M}%P

The use of ectotropic viruses, which are species specific, may provide a

safer alternative to the use of amphotropic viruses as vectors in gene
therapy. In this approach, a human homologue of the non-human,

10 ectotropic viral receptor is modified in such a way so as to allow
recognition by the virus. The modified receptor is then delivered to cells
by constructing a molecule, the front end of which is specified for the
targeted cells and the tail part being the altered receptor. Following
delivery of the receptor to its target, the genetically engineered ectotropic

15 virus, carrying the therapeutic gene, can be injected and will only
integrate into the targeted cells.

Virus-derived gene transfer vectors can be adapted to recognize omly
specific cells so it may be-possible to target the cancer cell, such as
20 prostate tumour cell. Similarly, it is possible to target expression of the
therapeutic gene to the cancer cell, particularly prostate cell, using a
prostate-specific promoter such as that for the PSA gene.

A further aspect of the invention provides a method of treating cancer
25 comprising the step of administering a molecule according to the ninth
aspect of the invention to the patient, the said molecule further comprising
a cytotoxic moiety. The cytotoxic moiety may be directly cytotoxic (such
as ricin, a suitable drug or suitable radionuclide) or it may be indirectly
cytotoxic (such as an enzyme which is capable of converting a relatively
30 non-toxic pro-drug into a relatively toxic drug; see for exampie WO
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15 need to be obtained in the first place, and even then the assay woul d
wor k only if the restriction enzyne cuts DNA i nfrequently.
Amplification of DNA nay be achi eved by the established PCR net hod as
di.scl osed by Sai ki et al (1988) Science 239, 487-491 or by 20 devel opnents
thereof or alternatives such as the ligase chain reaction, QB

repli case andwosahsase aci d sequence-based anplificati on or PEMEBISHRSHN
anplification nethods, sone of which are described herein. An
"appropriate restriction enzynme" is one ich will recognise and cut 25

the wi |l d-type sequence and not the nutat sequence or vice versa. The
sequence which i ni by the restriction enzynme (or not,

as the case nmay @%@5§éﬁmﬁiﬁ§?gﬁgﬂﬁu a consequence of the nutation or it
can be introduced into the normal or nutant allele using m snmatched

ol i gonucl eotides in the PCR reaction. It is convenient if the enzynme cuts
30 DNA only i nfSuitablsstthe moleculs sceording tothe ninth aspecoofithe émveatise timnce whi ch
WD 97/ 15686 . .

PCT/ GR96/ 02588 antibody, preferably monoclonal antibody, or fragment thgreof.  ccurs onl y
rarely. 5§ In another nethod, a pair of PCR priners are used which
match (i e hybridise to) either the wild-type genotype or the nutant
genot ype but not Thesaforespentionsd compounds of the-imvengon or afosomiationheéreoft hen

indicate the wlgay pe administered by parenteral (eg subcutaneous or intramuscutar)
injection but preferably into the tumour. The treatment may consist of a
single dose or a plurality of doses over a period of time.

10

‘Whilst it is possible for a compound of the invention to be administered

alone, it is preferable to present it as a pharmaceutical formulation,

together with one or more acceptable carriers. The carrier(s) must be

“acceptable” in the sense of being compatible with the compound of the

15 invention and not deleterious to the recipients thereof. Typically, the
~ carriers will be water or saline which will be sterile and pyrogen free.

Further aspects of the invention provides for the use of a molecule
according to the ninth aspect of the invention for the manufacture of a
20 medicament for treating cancer.

It is particularly preferred that for the diagnostic methods and uses of the

invention that any mucleic acid used in such methods, is a nucleic acid

capable of selectively hybridising to the gene corresponding to the cDNA
25  insert of clone IMAGE 264611.

It is particularly preferred that for the methods of treatment of the
invention which use a tumour suppressor gene that the gene is the gene
correspomding to the cDNA insert of clone IMAGE 264611 or a suitable
30 variant thereof, for example a truncated version or an intron-free version
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type or nutant genotype (and hence phenotype). However, this nethod
relies partly on a negative.result (ie the absence of anplified DNA) which
could be due to a technical failure. It is therefore | ess reliable and/or

requi res additional control experinments. 10 A preferable nethod
enploys simlar PCR priners but, as well as hybridising to only one of
the wi | d-typeweosikésgnNt sequences, they i ntroduce a r eBCT/GBIGDINBS| t €
~which is not otherwise there in either the wld- type or nutant
" sequences. 15 The nucleic acids provided by the present invention are
~useful for a nunber of purposes. The4]l can be used in Southern
- hybridization to genom ¢ .DNA and in the RNase protection nmethod for

- det ecting point suChaSrmcENﬁonBlapawdhrUm'efmddhabbwpolyﬁmqsrmpﬂecan be

used to detect P 20 [ rodycts. The al so be dto
- detect nismatchef hemns &%deéﬂ’& ng‘f g %3%" ng ot her
~techni ques. nbéleicbicid 94§ cﬁﬁdbl&éf@ﬁb&ﬁk@ﬁh&ﬁtﬂi@ 'Ibhﬁb SARY Yégion ofg S1

~ nucl ease or resol vase) chenicals (ed hydroxy am ne or osm um
tetroxi de and some 10ois apolyppptide capable of being encoded tbyithe i t y of
" m smat ched - hyprid at al These
techni ques ar %Qﬁ]éqrﬁ%%omﬁéﬁ% ‘itﬂm@f’# éf m@%@gﬁar
conpl ement ary to t he tunour suppressor gene codi ng sequences, although
probes to certain introns are ~_also contenplated. An entire battery of

nucl ei ¢ acid pro mugg@dSSCP single-girangdseonformation polyraempbiseng | oss of
or mutation in w ?mrei'%? 0 r r ws for
hybridi zation to't é n I're ur%ﬁlr resHb] %g%?mgﬂfcﬁwm@slo{n%,
PCT/ GB96/ 02588 CEPH, Centre d’Etude du Polymorphisme Humain.
10
Brief iption of the es and in Tables

Figure 1 shows a. Exampies of allele loss at microsatellite markers on
10g23-q25 in prostate tumours. The upper boxed figure beneath each

15 peak gives the length of the allelic fragment; the lower figure is the
relative peak height. 'Shoulder’ peaks to the left of the main peaks are
due to polymerase slippage during PCR. b. Microsatellite instability.
Instability, thought to result from DNA mismatch repair errors (10), was
seen in 1/37 tumours at 21/24 foci. Fragment lengths are given beneath

20 ecach peak. The example shown here probably reflects deletion of the
207bp allele in conjunction with expansion of the 213bp allele.

Figure 2 shows allele loss at 10923-g25. Tumour numbers correspond to
those in Figure 4. Marker mumbers in italics are DI0S mumbers (7).
25 Markers denoted 'AFM' have yet to be assigned D numbers; the full
marker names are AFMa051th9, AFMal24wd9, AFMa(064za5,
AFMa30lexl and AFMa273yel. Tumours 8, 16, 24, 30 and 31 also
show allele loss at markers D10S189 and/or D10S570 on the p-arm of
chromosome 10, implying whole chromosome loss. The smaller numbers
30 give the approximate genetic distance between markers in centiMorgans.
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37 suppressor gene. The probes may overlap with each other or be
conti guous. If a riboprobe is used to detect m smatches with nmRNA
it is 5 conplenent to the nmRNA of the human w | d-type tunour suppressor
gene. The riboprobe thus is an and-sense probe in that it does not code
for the protein encoded by the tunmour suppressor gene because it is of the
opposi t e pol awot%/19686 t he sense strand. The riboprobe gener aPF/CHISORSEEe

| abel | ed, for exanple, radioactively |abelled which can be acconplished 10
by any neans known in the art. If the riboprobe is used to detect

m smatches with DNA it can be of either ﬂﬁ)l arity, sense or anti-sense.
Simlarly, DNA probes al so may be used to detect m smatches. Nucl ei c
aci d probes nay Herina Q@WI&M&PM@ regiomef deletion hetyeen markers { ynpur

suppressor gene. 0, Eaﬁ@% Ay *na @%é’,ﬁiﬁ ' ot her
patients on the %@Q@S%@iﬁéﬁsgh%gﬁra %fdpﬁ%n mgyma C es?ﬂg%s'
menti oned above By Gsntiastioaly ampures and 14 shewspedific loss of maskerbaramndd i n
Sout hern hybri di zations, to genon c .t o det.ect, gross r Qqnospmal
changes such as Mg andonsb d“’fWBIP\Jlgﬁ%.m W“B‘?"Gge‘g‘“&&ﬁgﬁﬁgﬁ% sed to 20 .
sel ect cDNA Ion?lsMg )| oggqua‘c%ﬁﬁﬁr genes from tunour and nor mal
tissues. In gddi |on?2‘§‘ﬁ?g]o es can be used to detect tunour suppressor
gene NnRNA in tissue to determne if expression is altered, for exanple
di m ni shed, as a_result. of ss, of . wild-type tunour suppressQr., genes. 25
According to th@%é@?‘l’%wl%?&bﬂ BHdaye ‘Bf@@%‘ﬁam
i nvention, |oss gf Al &\ iiﬁﬂﬁejre'%gfm‘ga@e 68 of fRYMeg due to
ei ther inserti on%lﬂ,léggﬁugﬁ%h 5or gm nt nutational even 1s. |f only a single
al l el e i s nutat egeneain aambyrsnédophdistl,c whicht shomyspiecificndiss aok ddjacemever, i f
o case 10" mibrodiifhe miierd, B nhfedfnoS s ping. "Fhe8ixed nbinbdR

beneath each peak give the allele fragment length (upper) and relative peak

height (lower). Tumour 1 shows clear loss of Mxi! (peak height reduction

58%) whereas tumour 11 shows no apparent loss of MxiZ, despite showing

loss of adjacent microsatellite marker AFMa273yel.

15
Table 2 shows the results of assessment of prostate tumours for 10g23-q25
loss.

Figure 4(a) is a physical map of the minimai region showing the position
20 of the YAC clones and markers D10S541 and AFM337, and Figure 4(b)
is a more detailed map showing the position of BAC and PAC clones.
Figure 5 shows further, more informative, LOH data.
25 Tables 3 to 22 describe the sequenced inserts of the expressed sequence
tags (ESTs) which are derived from the gene corresponding to the cDNA

insert of IMAGE clone 264611.

Figure 6 (SEQ ID No 11) shows the complete sequence of a cDNA of a
30 particularly preferred nucleic acid molecule. Potential position of introns
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30 - probability of malignancy is indicated. The finding of such nmutations
t hus WD 97/15686 ion

PCT/ GB96/ 02588 38 provi des both
di dgnostic and prognostic information. A tunour suppressor gene allele
which is not deleted (eg that on the sister chronosone to a chronosone
carrying a geRrgpogisgdsl On) can be screened for other nuprericBa&)2S8UCh as
i nsertions, snmall deletions, and point 5 nutations. It is believed that
nost mutations found in tunmour tissues wll be those leading to
greatly altered expression of the tunour #&8ppressor gene product.
However, nutations |eading to non-functional gene products woul d al so

| ead to a mal i gnaistshewnt(theotss2aboveca dimmeldotide derimités thy splice sitef). e 3/nancy.
Mut ati onal events (suc S point .mutations, deletions, 10 insertions and
the I'i ke) may occmgpagﬁfﬁ‘émf WEh&A€such as in the promot er of
the gene, leading to loss or dimnution of expression of the MRNA.
Poi nt, nutations may al so abolish proper RNA processing, | eading to

| oss of expressi oRigufe 7 (SEQUEbNo 1) shows she wapsiatioprin dne treading framehef

i nvention al so includes the follow rreggods: in vitro transcription
and translatioch o et‘\?ﬁf?ﬁ & SRAyFReE BWED-t 0 i dentify truncated gene

products, or altered properties such as substrate binding;
i munohi stochem stry of tissue sections to identify cells in which
expressi on of theFignoasd to 1% (SEQIDNp 13 40 20)shaw thedieguernich of iesons foml t er ed

ori mer s, prior ¢ oifcEE coreRRng G PALE ki el ahd kinCienis Dhove.
' sequences. Coding sequence is in upper case and intronic sequence is in
10 lower case. PCR amplimers are in bold type. Although the exons are
numbered consecutively, there may be more upstream or downstream
exons and each given “exon” may be subdivided into smaller exons. R
= a purine.

15 Example 1: ization of a prostate tumour s r gene to the

10g23-g24 bound:

Materials and Methods

20 DNA preparation. Tumours and venous blood samples were obtained
from men undergoing transuretiral resection of the prostate. Tumour
tissue was microdissected away from normal tissue and tumour and blood
DNA prepared as described previously (6).

25 PCR. PCR was performed in 50ul reactions containing 30ng template
DNA, 1x PCR buffer (Boehringer Mannheim), 20pmol primer, 20pM
dNTPs (Boehringer Mannheim) and 1 unit of Taq polymerase (Boehringer
Mannheim) on a2 GeneAmp 9600 thermal cycler (Perkin-Elmer Cetus).
For amplification of microsatellite CA repeat markers (7) one of the

30 primers was tagged with a fluorescent label (JOE, FAM, HEX or
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A sixth aspect of the invention provides a system (or

ternmed a kit of parts) for detecting the presence or absence of, or

mut ati on 25 in,

by DNA defined by the markers D10S541 and D10S215, the system

conprising a

nucl eic acid capabl e of selectively hybridising to the

regi on of hurW@97/15686 chr onrosone 10 whi ch region i s bounded ¥y*
D10S541 and D10S215 and a nucl eosi de tri phosphate or

deoxynucl eoside 30 triphosphate or deri g@t ive thereof. Preferred nucleic
aci ds capabl e of WO 97/ 15686

by the narkers

PCT/ GB96/ 02588

it could al so be

t he regi on of human chronosone 10 which region is bounded

i ned

. . . . . 39. sel ectively
hybridising to tm:i pplied ﬁ&?ﬁaﬁﬁ?-o%%ﬂ’é‘%@em“éﬁ’n mlxtu;egg\ytgﬁ i's
- bounded by DNA qaydnsul cioles'Sf ¥ sdcotid)@P94° , 0CkebUidS @ 552 dd 30 secédl® same as
those preferred™in the third, fourth and fifth aspects of the
@ 725, ‘preceded dy' and mingite:chot  startrat i ¥'s, The annealimgons and

i nventi on. 5
del eti ons.

tri phosphate or tﬂ@%ﬁ?&ﬁg&gﬁg\b&%%#@ﬂ@gﬁhﬁﬁﬁ%g’mzHﬁéﬁﬁ%ﬁ%‘/‘xoccur ring

nucl eosi de t 15 phpanAadise Fippdiexofie )y M inerasedao (60P Foanplifidation of theas ATP,

GTP, CTP, and UTP, dATP ~~ dGIP, dCTP, TTP as wel|l as non-naturally
derivatives suctd'asxonpsprimest sequencesnciordd at¥Mbs

exanple [err]S 4gh S NGTGGATGTTGAAAG-3' (SEQ ID No 7) (A) and 5'-

10

15

20

25

30

AAATACAGGTCCTCTGACCC-3' (SEQ ID No 8) (B) and give a 319
or 324bp product. To facilitate fluorescence based typing of the
(CAAAA), polymorphism, primer A was tagged with FAM.

Allele typing. Microsatellite allele sizes and loss of heterozygosity were
determined by size separation of PCR products in a 6% denatring
polyacrylamide gel in the presence of a 2500-ROX size standard (Applied
Biosystems) and detection with an 373A DNA sequencer running
Genescan software (Applied Biosystems), following the manufacturer’s
guidelines. Up to 10 markers, distinguishable by size or fluorescent tag,
were typed simultaneously. The resulting data were analysed using
Genotyper software (Applied Biosystems).

It is also possible to detect LOH and to assess allele loss by staining the
gel with ethidium bromide and visualizing the PCR products using a UV
source, or transferring the products to a nylon or nitrocellulose membrane
and hybridising with a radioactive probe derived from the marker DNA
sequence (such as a radiolabelied oligonucleotide used as a primer in the
initial PCR amplification). In this case the PCR products are detected by
exposure of the filter to an X-ray film and allele loss may be assessed by
eye or, alternatively, by densitometry.

SSCP. Following amplification of Mxil introns, 10pul of PCR products
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Conveniently the

nucl eosi de tri phosphate or deoxynucl eosi de 15

tri phosphosphate is radioactively |abelled or derjvative thereof, for

exanple with [err[P, [err]P or [err]S, or is fluorescently |abelled
a chem | um:nescence conpound or w th di goxygenin.
Conveni ently deoxynucl eoti dés..are at a concentration suitable for dilution

| abel l ed with

or

20 to use in ypoPHRess Thus, the invention includes a kPcr/Gube/qpssst s
whi ch includes a nucleic acid capabl e of selectively hybridising to
the said region of human chronosone 10 and neans for detecting the
presence or absence of, or a nutation in,SR5 the said region. A

sevent h aspect of the invention provides a systemfor detecting the
presence or abseneereahixedwitin O fermamide atheatsgi 101906C ﬂouBmlinntesor'fbsone

10 which region i
D10S215, the syst
WD 97/ 15686

40 hybri di si

@H?ounded bﬁg%&%ﬁt{@nﬁgﬁﬁwﬁbe mat ker Olgal e 6 T

W for 4-6 h with ssiste 1 tomammmatenﬁ
artlgstof?rh reoglrson of ur?wlasn dc%oom some 10 whi

regi

bounded by DNA dedfi lessi than 28%C ni@).k ePNA WSS transfierredDtd 22 aglon miembrane

5

10

(Hybond N+; Amersham) and hybridized at 68°C for 3-4 hours with a
mixwre of both PCR primers following end labelling with 32P-dCTP
(Amersham) using Terminal Transferase (Gibco-BRL). After washing in
2x SSC/0.1% SDS for 5-10 minutes, filters were exposed to X-ray film
for 1-24 hours at -70°C. |

DNA Sequencing. Following purification by passage through a
Centricon-100 column (Amicon), PCR-amplified Mxil exons were

sequenced using a PRISM cycle sequencing kit (Applied Biosystems) and

a 373A DNA sequencer running 373A collection and analysis software

15

25

30

(Applied Biosystems) in accordance with the manufacturer’s instructions.

d 30

96/ 02588
on is

Each exon was sequenced twice (once from each end) from independent |

PCR reactions. Sequence electropherograms were aligned using Sequence
Navigator software (Applied Biosystems) and compared by eye.

Resuits

A total of 37 prostate tumours of various and histopathological grades and
stages (Table 2) were typed for loss of heterozygosity at 24 CA repeat
markers spanning 10923-q25 (7). Tumour tissue was microdissected away
from normal tissue prior to DNA extraction and tumour microsatellite
profiles compared to those from lymphocyte DNA to determine allele loss.
8 samples of benign hyperplastic tissue were also studied. We considered
a mmour DNA sample to be showing allele loss if a reproducible signal
reduction of greater than 20% as compared to normal tissue was observed,
although in practice the degree of reduction was frequently much greater
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nucl eic acid nodi fying enzyne. Preferred nucl eic acids capabl e of

sel ectively hybridising to the region of human chronosone 10 which 5

region i s bounded by DNA defined by markers D10S541 and D10S215 are

the same as those preferred in the third, fourth and fifth aspects of the

I nventi on. mut ati on” we include insertions, substitutions
OVW?FEH%V%

(including 1 rsions) and del etions. By " nuclPET{SBAG2588

nodi fyi ng enzynme" we include any enzyne capabl e of nodi fyi ng an RNA or
DNA nol ecul e. 15 Preferred enzynes are_selected fromthe group

consi sting of DNA pol ynmer ases, DNA Iq ases pol ynucl eoti de ki nases or

restriction endonucl eases A partjc refe nzyne is a
t her nost abl e Da2d 10 SpHey, W*@%D&W{?ﬁé&éj le lostpeases such
~as (eavase showii“m‘m qgnhSﬁtﬁ%fQB%hﬁ%ﬁt&!%)%Sw Qhelg{ﬁﬁgf

m smat ches, may al so 20 e useful th aspect

i nventi on provi dese al‘m!ypngkcm@mbﬁlﬂmqﬁdﬂ'auemg Of thesesr8 sisbwkedbipsg he

t umour suppressor, the_inventio ra vari ant

t hereof . The pol %@g?&&&%ﬁ“&ﬁ@?z Wns@ n%tﬁ’ %E:}E@“d 3 Q‘S"&@Q‘Yﬁﬂ ty,

especi al |y inst hﬁllélé%&ﬁh@m&kerﬁrdhsﬂmrﬁ%ﬁhssﬁg% uﬁaﬁ&h&b% Yhingith i s
In

specific for the native pol ypeptid aspect of t ge I nvention
conprises a nol egbrosnesapieppessiily throughs per-disjunation. H'lhncalhl; Mss data are

ol YoeP e o SRl TG 1N Do SR 02 e el
tissue samples. One tumour showed microsatellite instability at the
majority of loci (21/24; see Figure 1), presumably due a defective DNA

10  mismatch correction system (10). There is no clear correlation of loss of
10q with tumour stage or grade, suggesting that 10q losses may occur at
any time during tumour progression.

The retinol binding protein 4 gene (RBP4) and the cytochrome P450IIC
15  gene cluster (CYP2C) were positioned on the deletion map following the
identification of yeast ar_tiﬁcial chromosome (YAC) clones bearing both
these loci and adjacent microsatellite markers D10S5185 and D10S571 (11).
The map clearly reveals a common region of deletion proximal to RBP4
and CYP2C which have been cytogeneticaily mapped to 10g23-24 and
20 10q24.1 respectively (12, 13) (Figure 2). This region is lost in all of the
tumours showing 10q loss in our study, with the exception of tamour 37,
which was not informative for the markers from this area. Tumours 1,
3,6, 13, 14 and 15 define a mxmmal region of deletion between markers
AFMa124wd9 and D10S583, a distance of approximately 9 centiMorgans.

25
Eagle er al have recently identified mutations in the MxiI gene at 10g25
in a small number of prostate tumours, leading to speculation that Mxil
can act as a tumour suppressor (1, 5). We were able to place Mxif on the
deletion map after confirming its presence on CEPH mega-YACs 936-h-5
- 30 and 966-h-9, which have been shown to overlap with YACs bearing the
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WD 97/ 15686
PCT/ GB96/ 02588

41

conpl ementarity-determ ni ng regl ons specific for the said pol ypeptide.
Monocl onal anti bodi es which Wifll bind to many of these antigens are
al ready known but in any case, with today's techniques in relation

nonocl onal anigamessechnol ogy,

to 5

ant i bodi es can be prepared per/aRscv2588

antigens. The antigen-binding portion nmay be a part of an antibody (for
exanple a Fab fragnment) or a synthetic antibody fragnment (for exanple

a single chain Fv fragment [ScFv]). Suitagl e nonoclonal antibodies
sel ected antigens may be prepared by known techni ques, for exanple

those discl osed ificrobdiemtied @itker \DIOBSIY ¢54). AORN Uko ﬁﬁndnﬂ@hmimeﬂ,,
Zol a (CRC Press,

Techni ques and

Chi maeric anti bo

| nt er nati onal

Bi

1988) and in "Mnocl onal Hybridoma Antibodi es
spesiic' losy ofsmarkeys immediatehCflpnisng Mxdid ang

B8 s ol S8 Bt Y SR, 58 fégs"@l%l%gé%

prepared non- hunp108583 fepitiecFigae 2)e " humani zed" in known ways,
exanple by inserting the CDR regions of nouse antibodies into

f ramewor k of

flunan anti bodi es. 20. Furt her aspects of the inven

provide methods ¢2), ] Qefhpt S RHHAY 4Bfy the role of Mxi? loss in tumour

10

15

20

25

30

progression, we screened tumours 1 and 11, and those tumours showing
loss of the entire region, for Mxil mutations by PCR amplification of
individual exons followed by SSCP analysis (8). Primers for PCR
amplification of exons encoding helix-loop-helix and leucine zipper
domains were taken from Eagle et al (5). For amplification of the final

to
10
H

ably-
f or

t he

tion

3’ exon, primers derived from the immediate 5° end of the exon and from

within the 3’ untransiated sequence were used (4, 5). These 3 pairs of
primers give 66% coverage of the coding sequence of Mxi/. The genomic
structure of the 5’ end of the Mxil gene has not yet been determined and
we were therefore unable to analyse exons 5’ to the helix-loop-helix
domain. SSCP analysis failed to detect any mutations in the two-thirds of
Mxil coding sequence covered.

In addition to SSCP analysis we directly sequenced those exons which
encode the helix-loop-helix and leucine zipper domains previously shown
to be mutated in prostate tumours (5). Again no mutations were detected.
Although we were unable to detect Mxi] mutations in any of the tumours
by either approach, we did detect a common polymorphism in the 3’
untranslated region by SSCP which subsequent sequence analysis showed
1o result from length variation in a (AAAAC), tandem repeat, giving two
alleles, (AAAAC), and (AAAAC);. Eight of the tumours showing loss of
the entire 10g23-q25 region or allele loss at CA repeat markers in the
vicinity of Mxi? (Nos. 1, 8, 11, 16, 17, 21, 23 and 30) were heterozygous
for this polymorphism, making it possible to assess these tumours for
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susceptibility of a patient to cancer conprising the steps of (i) obtaining
a sanple containing protein derived fromthe patient; and (ii) deternining
the relative amobunt or size in the said sanple of the pol ypeptide according
25 to the eighth aspect of the invention or determ ning whether there is a
truncation of, or loss of function of, a polypeptide according to the

ei ghth avenIf1s686 t he i nvention; (b) of diagnosi ng cancRE¢T/GPI6H258At i ent
conpri si ng the steps of (i) obtaining a sanple containing protein
derived fromthe patient; and (ii) determ ning the rel ative anount or

size in the said sanple 30 of the pol ypé‘btide according to the eighth
aspect of the mver;}}l&l 97/ 15686
PCT/ GCB96/ 02588 4ciu 11088 6ofthetumours(l 8, 16, 17, 23 and 30) showing lossy

predicting the r tP r t .2 .cancer in

a patient corrprlog: %&giaifﬁne st eps o@ﬂ% E;i E@a‘foﬁfhﬂgtagbggrrp e co#‘%dni% g protein
derhved flrom ]E het}]mesceme bawed typing (Edlg)meanloﬁtuebq 5%hﬁww€lossrﬁﬂlﬂkf ihn' t he
sai sanpeotep according to the seventh aspect of the 5

i nventi on. }%ftﬁrf%# W}Sﬁ e 4o '%Pemfprf?afr%atotaltqu 3fuBowtsn in the
cancer cell i t fs

decr eased. 10 “&V"i‘-{jer ve‘?gf r8§)ﬁ1§ {ﬁe@g%ﬁ%gen Jd%ﬂ#ng&u%qgﬂggr % directl y
derived from 1) showiggmspeeific dnietnoncber.uTIl(;s dpposed tb foso of oftier 10gq28+pl e t he
protein may be l_éal:oducedfromjsola,ted fromthe atlent b%in vitro
transcription arf@d ns or of the entire region), and this was in co Juncnon wi

deletion of AFMal24wd9-D10S583.

10 'We were also able to use this polymorphism to determine the effect of
contaminating normal tissue on the efficiency of mutation detection in
tumours by cycle sequencing. Exon 5 including the immediate 3’
untranslated DNA was sequenced in those mmours showing Mxil loss
(mmours 1, 8, 16, 17, 23 and 30). For wmour 8, which showed the

15 greatest degree of loss of the deleted allele, the retained allele was clearly
identified. The remaining tumours gave highly ambiguous sequence data
following the (AAAAC)n repeat, resulting from combined termination
products from the two alleles (not shown). It is therefore likely that any
disabling mutations resulting from small deletion or insertion events in the

20 retained copies of Mxil would have been detected by cycle sequencing.

Discussion

The data presented here indicate the presence of a prostate tumour
25 suppressor gene (or genes) at the 10g23-g24 boundary, and more
specifically between markers AFMal24wd9 and DI0S583, a region
spanning aphroximately 9 centiMorgans. This region was deleted in 22
of 23 prostate tumours showing 10q losses, with the 23rd being
uninformative for the relevant markers. 10q loss may be an early event

30 insome instances of prostate carcinogenesis; losses were observed in early
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transl ation. The sanple may be any suitable sanple and includes biopsy

mat erial , tumour sanples (for .exanple. those on fjxed paraffin mounts and
15 fresh and frozen tissue) and cells shed from tunour sanpl es.

These nethods are suited to determning the susceptibility of a patient to
any cancer but are particularly suited to prostate cancer, nelanonm,

gl ioma or nonywipshakéss' s | ynphoma. Accordingly, at |east forpchunﬁﬂnﬂw
determ nation of susceptibility to prostate cancer, the patient is nale.
Prostate cancer is particularly rélevant. Conveniently, the said
pol ypeptide is detected using a nol ecul e 555 defined in the ninth
aspect of the invention. Preferably, the nolecule is an 25 antibody-Iike
mﬁl ecu: e corméi Sh@gv&bg?lmmhigﬁhllmmﬁft emmnhmly,emq)Mslnmy bepmotd i ¢ for
t he pol ypeptide. ,Suita t he nol ecu] e, su s a nonagcl o

anti body, conpri SBROGATHJRIPEISHOR eﬁﬂb‘l‘*ﬁ&é"’ﬂ@‘!’eﬁ%l@@ﬁ@@? i ncl ude
radi oactive | abe es such
ne those - sk #ﬂ&.@%ﬁ%@?ﬁﬂﬁtﬁgﬂﬁfﬁﬁf, flenff yBlpblaut Bl duple

fl uorescent or BQI(meetl the melatienshipl bmmmlgm@mmwdhyperphsmnm por at ed
into the WD 97/ 15686
PCT/ GB96/ 02588  carcinogenesis 1s unclear at present and such lesions,may not be oyl e

_such as an anf[i b@?év‘\.ﬂl X t@%ﬁggﬁ%gg he term "detectabl e | abel™ al so

i ncl udes a noi et can tected by virtue of binding to

Although Mxii has been shown to be mutated in prostate tumours, only
a small proportion of cells in each tumour were found to be carrying Mxi?
10 mutations (5). The authors offer two possible explanations. The first is
that the tumours studied may have contained significant amounts of non-
" neoplastic tissue. The second is that mutated Mxi] alleles are only present
in a small number of neoplastic cells. Given that we were unabie to detect
Mxil mutations in microdissected tumours containing <30%
15 contaminating normal tissue and showing a degree of 10q loss ranging
from 25-79% (as estimated by microsatellite allele loss - see Table 2) the
latter seems more likely. This also implies that mutation of the retained
- Mxil allele occurs after loss of the deleted allele. The combined evidence
of no mutation detection, or detection in only a small percentage of
20 tmmour cells, coupled with the allele loss data indicates the presence of a
tumour suppressor gene (or genes) at 10g23-q24 of greater significance
than Mxi] in prostate tumour progression.

Loss or rearrangement of 10g24-q25 is not restricted to prostate

25 adenocarcinoma; it has also been observed in melanoma, glioma and non-
Hodgkins lymphoma (15-21), suggesting the presence of a tumour
suppressor gene or genes at this location of relevance to several tumour
types.

SUBSTITUTE SHEET (RULE 26)



anot her noiety. (such as biotin which can be detected by binding to
streptavidin); and a noiety, such as an enzyne, which can be detected by 5
virtue of its ability to convert a col ourless conpound into a col oured
conmpound, or vice versa (for exanple, alkaline phosphal ase can convert

col ourl ess o-nitrophenyl phosphate into col oured o-nitrophenol).

Conveni ent | y, WO&/H5686i bodi es are rai sed to pepti des encoded PEVGRPE¢R2888cnt 10
exons of the said polypeptide. These can be used to detect truncated
proteins, for exanple in tissue sections, _as well as in protein truncation
assays, and can al so be used to detect chéﬁges in the level of proteins.

A further aspect of t ntion provides the use of a nucleic acid
capabl e 15 of ser¥PReRe Identification of DNA cantaining 8 tirmeur, SUpPPIRSSOEDsone 10
whi ch regioqﬁég bounded by DNA defined by the markers D10S541 and
D10S215 int manuf acture of a reagent for diagnosing cancer,
especially prostate cancer; and in the manufacture of a nedi canent for

treati ng cancer. L further i?%pect .of thgqei nventjion provi des a

. 20 sfil
met hod of treati ngSBEER e?ndtggwec'Hﬂf?r ctailed mapping dafa Detvgen; AFMIZAiand (o t he
patient a nuclsei opfgssd3C aomhike: fireSth€ ThinihEd L Chi Si he
regi on of hurrasﬁ %rom)gbme 10 V\/f’lsl g’ﬁt&é rggl on |l>s£-e gﬁr‘%?ﬁ%&%{defi ned
by the markers Diiosving us ¢o narrow thisdnimal régiomfurther ¢ thei idteeval bdiwepn

7ol ecur e, Turour DIGHAT. 8 BINELS: mdhe  pergiiedly cheipgen LRGSR a8

(preferably prost r'di ' il n : or
AERI33TY W' disistice Of 1638 thin 1EM The phyﬁ%sg ﬁ?g@;ﬁ:ﬁ%

conprising the polynucl eotide and conparing the operties
of the transfect commodrisedibelowsi t h t he parental line in a xenogr aft
nodel (eg nudﬁ) mce). 30

Table 1: Minimal region yeast artificial chromosome (YAC) sequence
tag sites (STS) assignments

e
YAC Approx | D10S579 | D10S215 | ARM337xf9 | D10S54

size 1
(KB)

15 [746H8 |1200 [+ + + +
821-D2 [1150 |+ + + +
831-E5 |1110 |+ + + + ﬂ
RIF8 [1570 |+ + + +
738-B-12 {1330 |+ + n

20 [796-D-5 |800 + + J|

829-E-1 {1130 +

678-F-1 [480 |+ + 1‘

839-B-1 |320 +

734-B-4 | 280 + ]‘
25 {7BF12 |19 + +

24G-A10 | 640 + “

All of these YACs other than 7B-F12 and 24G-A10 are publicly available
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Preferably, the nethod is for treating prostate cancer. Mre preferably,
the nucleic acid is a tunour suppressor gene which, in this context, is a
t herapeuti c gene. The w | d-type tunour suppressor gene is preferred.

Still more prebsifdggey the nucleic acid conprises a suitabl ecgRigoyesss
system 5 Al't hough adenovirus derived vectors are suited for the
repair of gene defects in resting or slowy dividing tissue cells,
retrovirus derived vectors specifigally target rapidly dividing cells
(eg tumour cells) and are therefore suited for the in vivo treatnent
of cancer ther agd thel CEPH meBaNYAC HbraOUR-FI5 ah) Q4GR 10 iafe PuBIIEY N
produced and the duration of roduCtion are inportant issues in gene
t her apy. Conseq@¥ailable fromethed €1 YAC library; rBothof these dibmriestare publice| | ul ar

gene integratio r O\ Y . ficial than
non-integrati ngqﬁﬁ}%ﬁoﬁ/}&é’ ﬁé’@“ﬁg@%{ﬂ? &?@ﬁg@sﬁ%\&@s@%@?o %en
repeat ed t her ap\Hinftod"HaE| Hiixeen, Cambiidpéshire]) CBI0Y 1IRQ, UKeaSiies - for

Where the therapeutic gene is naintained extrachronosomally, the highest

| evel of expBessnega-YAQ clooes ateotaken from CERH daanglGl YAC g were, for 20
exanpl e, the Roug,gé%rc ma virus long termnal repeat (Ragot et al (1993)
Nature 361, 6475858 ¥de et al (1993) Nature 362, 250-255) and the
adenovirus major late pronoter. The |atter has been used successfully to
drive the expression of a cystic_fibrosis transenbrane conductance

regul at or (CFTRFg&neSTHhassigneddn YAl i um (Rosenfel d et al (1992) Cell 68,
25 143- 155). Since these pronoters function in a broad range of tissues
t hey * may not be suitable to direct cell-type-specific expression
unless the 10 YACs 821-D-2, 831-E-5, 796-D-5, 24G-A-10 and 734-B-4 have been

mapped in more detail to give a large scale restriction map of the region

(see Figure 4). This contig does not include all restriction sites. YACs

821-D-2 and 831-E-5 appear to be identical and span the minimal region

(D10S541 - AFM337xf9). They therefore contain ali or part of the
15 mmour suppressor gene.

ESTs (Expressed Sequence Tags) are generated and assigned to genomic
regions using the following procedure.

20 1. Construct cDNA library from the tissue of interest.

2. Select individual clones at random and perform a single sequencing

pass to give approximately 200-300bp of DNA sequence (an EST).

25 3. Design primers from each EST to allow PCR amplification of an
_internal fragment (an expressed Sequence Tagged Site or eSTS).

4, 'Bin’ ESTs to chromosomes by PCR amplification from

monochromosomal cell hybrid DNA (a panel of DNA samples
30 derived from human/rodent cell hybrids, each of which has a single
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delivery nmethod can be adapted to provide the specificity. However,
somati ¢ enhancer sequences could be used to give cell-type-specific
expression in an extrachronmnosomal setting. 30 WO 97/ 15686

PCT/ GB96/ 02588 45 Wher e

wi t hdrawal of the gene-vector construct is not possible, it may be
necessary to M@9HI568A ci de gene to the systemto abort toxi POTYGRISNISERS
rapidly. The herpes sinplex virus thymn di ne ki nase gene, when

transduced into cells, renders themsensitive to the drug ganciclovir, 5

creating the option of killing the cells §§,|i ckly. The use of
ectotropi c viruses, MGICh are species specific, may provide a saf er
alternative to the us u@Pﬂ&H{ﬂm&P .c viruses as vectors in gene

therapy. In this approach, a human honol ogue of the non-human, 10
ectotropic viral receptor is nodified in such a way so as to all ow
recogni tion by ttfe vi Losalizeh&STsdirihed bycRORoamplifitdiion fom piobyd ofo cel | s

by constructing a nol ecu end f ecified for the
targeted cells and t h8E% W‘Eﬁa%‘x‘ﬁ Iﬁ\géﬁlég’yr }éﬁgtw@mm d%i ng
delivery of the recepmviaga||YgCgarget the genetically engineered

ectotropic 15 wvirus, carrying the therapeutic gene, can be injected and
will only integrate into the targeted cells.

The polypeptide encoded by the cDNA insert of IMAGE clone 264611 has
some similarity to the protein tensin and to auxilin, a protein involved in
protein transport to the cell membrane via clathrin coated vesicles. The

10 gene corresponding to the cDNA insert of clone IMAGE 264611 is a
tumour suppressor gene.

The prostate tumour suppressor gene or genes are identified by screening
a panel of RNAs from prostate and other mumour cell lines, in order to

15  identify an altered, usually reduced, level of transcript. The transcript is
likely to be large, as it will probably have a complex function and several
sites for disablihg mutation ‘hits’ (cf BRCAl, RB). Cross-species
conservation is a good indicator that the gene has a basic cell
'housekeeping’ function, the loss of which can lead 1o a loss of growth

.20 contro! and tumour formation. The prostate tumour suppressor gene
c¢DNA is identified as follows.

Part of one of the YAC clones is used as a probe to screen a prostate

c¢DNA library directly following radiolabelling. The 400kb M!u1 fragment
25 (marked on the restriction map in Figure 4), which covers about 75% of

the minimal region, is used as a probe - this fragment can be separated

cleanly from a pulsed field gel following digestion. Alternatively, the

entire 24G-A10 YAC is used as a probe. A standard colony/filter

hybridization approach is used. Suitable BAC or PAC clones may also be
30 used.

SUBSTITUTE SHEET (RULE 26)



Vi rus-derived gene transfer vectors can be adapted to recognize only

specific cells so it may be possible to target the cancer cell, _such as 20
prostate tunour cell. Simlarly, it is possible to target expression of the
t herapeutic gene to the cancer cell, particularly prostate cell, using a
prostate-specific pronmoter such as that for the PSA gene. A further
‘aspect of the whyRizkseOn provides a nmethod of treating cancepcr/cBo6gnssy i Si ng
the step of administering a nolecule according to the ninth aspect of
the invention to the patient, the said nolecule further conprising a

cytotoxic noiety. The cytotoxic noiety né® be directly cytotoxic (such
as ricin, a suitable drug or suitable radionuclide) or it may be indirectly
cytot oxi ¢ (such Sutatiorcamalysis ofi theheritise cadling Iregiof i @rmeursishgws thatithe | vel y 30

o LOX1 ¢ BT 0~ 0 g e b e el s o Yy 2Bk %

PCT/ GB96/ 02588  exon individually for mutations. Methods for mutation difalysis used 3f 07378
and WO 91/11201). Sui'tably, the nmolecule according to the ninth

aspect of the i nsingle-ssranded cenformationpolymoiphism(SSEPxanalysis{anvdriations
a0t LDodY. O 5" 47T ABRR] s fect DNAEgpRhgror | 070 compounds of tne
(eg subcut aneous or intranuscul ar)
Genes located within the region are identified by screening of cDNA
libraries with the probes obtained from the human nucleic acid sequence
contained within the YACs, BACs and PACs or by exon trapping methods
10 or by sequencing of the human nucleic acid sequence contained within the
YACs, BACs and PACs, automated sequencing techniques make this
routine, and use of computer programs, eg GRAIL II, that distinguish
coding sequence. The results are confirmed by RT-PCR of prostate RNA
from prostate tissue or a cDNA library. '
15 _
The prostate tumour suppressor gene or genes are found to be expressed
in normal prostate tissue, mutation analysis of the entire coding region
shows that expression of the gene(s) may be altered in prostate tumours
compared to normal prostate, the produét of the genes may be truncated
20  atthe protein level, the mRNA product may be truncated, or have altered
splicing compared to normal which results in an abnormal protein, the -
resuiting protein encoded by the altered genc may have abnormal
properties or distn'bution within the tissue.

25 E : _Diagnostic applicat of nucleic acids
Chromosomal deletions in a specific region on chromosome 10 (ie the
tumour suppressor gene-containing region at the 10q 23-q24 boundary) are

detected using interphase fluorescent in situ hybridisation (FISH) on cells
30 in interphase to check for loss. Cells from a biopsy sample are spread
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I njection but preferably into the tunour. The treatnent nmay consi st of a
sifdgle dose or a plurality of doses over a period of tine. 10 Wi | st
it.is possible for a conmpound of the invention to be adm nistered

alene, it is preferable to present it as a pharnmaceutical fornulation,
together with one or nore acceptable carriers. The carrier(s% nust be
"accept abl e" | WOH@d568&nse of being conpatible with the conpo 15

i nvention and not deleterious to the recipients thereof. Typically, the
carriers will be water or saline which will be sterile and pyrogen free.
Further aspects of the invention provides ™ Tor the use of a nolecule

according to the ninth aspect ,of the invention for,.t.h uf acture of a 20
medi canment f or t_r@%f??snﬁ ﬁ(,a@fl. ‘fhe cell memprang W‘Bﬁﬁ% %gﬁ%‘r‘? that
for the di agnosti feag@itd 96 irasith hnidisitioh 6 enter thd wamdnmnmgaﬁteﬁm@ucl eic

acid used in such nethods, is a nucleic acid capabl e of selectively
hybri di si ng to t hehrgmesomes.r d8p FALCHer PACstur otimy/suitableiprehesispegific fome | MAGE

264611. It is _parti . el hat for the s_af
treatment of the the"re, 1°W%5W{ﬁ‘%§e‘83"% ﬁﬁ@&{osg%%pggng%paggglghe[ hat the
gene is the gege grobes it & ThivReSce dye.t e chidiibsbie Sontadding la0RidnMYCE
264611 or a suitable 30 variant thereof, for exanple a truncated version
or an intron-freedeletion shows no signal; and chromosomes from a cell in Which one

chromosome 10 has suffered a deletion from this region will show only

one signal and not two. Therefore, a method is provided that can detect

10q deletions in biopsies from patients. These are useful indicators of the

10 staging of the grade of the mmour between benign and malignant
hyperplasia and may indicate that a more aggressive treatment regime
should be undertaken.

Suitable YAC clones, for use as probes, include 821-D-2, 831-E-5, 796- -
15 D-5, 24G-A-10 and 734-B4.

Any of the BAC or PAC clones derived from the region of interest (see
physical map) may be used and include 60CS and 46B12.

20 Itis particularly useful to use a nucleic acid which is capable of selectively
hybridising to the gene corresponding to the cDNA insert of clone
IMAGE 264611. The gene itself, or a suitably sized fragment thereof, is
particularly suited as a probe.

25 The probe is ideally between 10kb and 1Mb, preferably between 60-
200kb.

FISH is described by Bentz et al (1994) Leukemia 8(9), 1447-1452.

30 The BAC or PAC clone (such as BAC clone 60C5) is used on nuclei
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47> such as a cDNA. It .isvpdarticularly preferred that the pol ypeptide
capabl e of being encoded by a nucleic acid conprising a tunour gene
whi ch nucleic acid is capable of selectively hybridising to the said
regi on of human chronosonme 10 is a pol ypepti de capabl e of being
encoded by theyodngsmpe corresponding to the cDNA insert of pCTIGBIGIORASEE
264611. Abbr evi ations used: SSCP, single-strand conformation

pol ynor phi sm PCR, pol ynerase chain reaction; YAC, yeast artificial
chr onosone; CEPH, Centre d' Etude duglPol ynor phi sne Humain. 10

Brief description of the Figures and certain Tabl es Figure 1 shows

a. Exanpl es of aisblated ﬁmnq:redtata'tmsaﬂelxhéthm foriisolatingamclei fromlfdog2a- 25 i n
prostate tunours, The u boxed figure beneath each 15 peak gives the

| ength of the aI?‘%sP?és $£f§i?é‘ﬁt the lower figure is the ‘relative peak
hei ght. ' Shoul der’ peaks to the left of the nmain peaks are due to

pol ymerase slippage during PCR b. Mcrosatellite instability.

Instability, thoEgtraction rafsNixclei from [Foezen él’m&mh(ad&med framrXiae €14)), was

seen in 1/ 37 |,o | engt hs are given beneath 20
each peak. Thé %%?m @7 r@&% reflects deletion of the
207bp allele in conjunction with expansion of the 213bp allele.

Figure 2 shows allele loss at 10923-g25. Tunour nunbers correspond to
those in Figure A)Gmﬂk&SmpmnioﬁﬂmaﬁmeamkelimﬂutﬂafmﬁngMple 25

Tar ker - nanps. ar eSHRENARES 11 BV Skt SR ANGE Joh BUETeS. ) Migga 5 1 anc
oy ki e o it & .
10 1miof0.5% pepsinin0.9% NaClpH 1.5 to the dish. Transfer to 15 ml
centrifuge tube. (4) Incubate in water bath at 37°C for 15-30 minutes or
until most tumour chunks have disappeared. (NB the time taken should
be thé minimum required to disaggregate the tumour). Vortex every 5
minutes. (5) Add 14 ml of PBS and collect muclei by centrifugation - 5
15 minutes at 15,000 rpm. (6) Discard all but 0.5 ml of supernatant by
aspiration. Resuspend nuclear pellet in the residual supernatant. (7)
Apply a drop (10 ul) of suspension omto a non-coated slide. Assess
suspension by phase microscopy before drying to determine whether the
cell density is appropriate - if nuclei are overcrowded dilute suspension
20 with PBS; if nuclei are sparse add another drop of suspension to the same
spot. (8) Air dry the slides. (9) Immerse in 10% buffered formalin for
10 minntes. (10) Air dry. (11) Bake at 55°C for 2 hours on hot plate.
Slides may be stored at this point as follows (dehydrate through ethanol
series (75%, 85%, 95% for 2 minutes each; air dry; store slides at -20°C
25  with dessicant; store residual nuclear suspension in PBS at -70°C (it can
be thawed x2 without any effect on the quality of the subsequent
hybridization)). (12) Before hybridization the DNA needs to be
denatured. Place slide on hot plate at 73°C with 70% formamide/2xSSC
pH 7.0 under a coverslip for 2.5 minutes. (13) Dehydrate in ethanol
30 series of icecold 70%, 95% and 100% for 3 minutes each and air dry.
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chronmosone 10, inplying whole chronosone | oss. The small er nunbers 30 give
the approxi mate genetic distance between markers in centi Mrgans.
WO 97/ 15686

PCT/ GB96/ 02588 48 There is a
clearly defined conmon region of deletion between markers AFMa124wd9
and D10S583, AvQW7sédGce of approxi mately 9 centi Morgans. PCT/GPIGRHRS, ast |
only tumours 1 and 11 show specific | oss of markers around Mkil and in
both instances this is in conjunction with allele loss in the 5

AFMAa124wd9- D10S583 regi on. Fi gure6§ shows Mkil loss in prostate

t unour s: assessmfﬁb , allele |oss at the (AAAAC)[err] polynorphismin
the 3" untransla ¥R of the Mil gene in tunours 1 and 11, which
show specific | oss of adjacent 10 mcrosatellite markers, by fluorescence
based typing. The boxed nunbers beneat h each peak give the allele
fragment | ength Eagipbybridirationcevent usually akcupies hatfoa glide. ( bel ur 1

shovs clear 1 oSl et BREYbet B BARSHSHS i s wiiide BBRERR o 1
mcrosatellite ”gfdber AFHEOhake blond Sis used thABerrate S Wbelied proBe.! s Of
assessnent of prostate tunours for 10923-q25 | oss.
commercially available clone that recognises sequences at the centromere
of chromosome 10, eg Oncor D10Z1 «-satellite, is used as a control to
* detect chromosome 10. The two probes are labelled differently so that
they may be distinguished. The probes are to be labelled by nick
10 translation with biotin or digoxygenin using a commercially available kit
(eg Bionick kit, Life Technologies). In an Eppendorf tube mix 20ng
labelled probe + 4 pg Cot 1 DNA + 2 volumes of ethanol. Dry mixwre
in a speed vac for 25-30 minutes. Resuspend in 11 pl hybridization mix
(2xSSC, 50% formamide, 10% dextran sulphate, 1% Tween 20, pH 7.0).
15 (If 2 or 3 probes have to be hybridized simultaneously then the 12 pl of
hybridization mix should be divided equally between them (ie 2 probes 6
pl of hybridization mix each); they should not be put together until after
the preannealing stage).

20  Denature the probe at 85°C for 5 minutes. Place immediately on ice for
a few secs only. Spin quickly to get all the liquid to the bottom of the
tube. Pre-anneal at 37°C for 30 minutes (after this mix 2 or more probes
if necessary). Pre-annealed probe is placed on one half of a slide and
covered with a 22x22 mm coverslip. Seal around coverslip with rubber

25 solution.

. Post hybridization washes

(Steps should now be carried out in the dark ie in a covered coplin jar)

30 3 x 5 minutes in 50% formamide, 2xSSC, pH 7.0 at 42°C
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Figure 4(a) is a physical map of the mninal region show ng the position 20
of -t he YAC cl ones_and narkers. D10 E d Figure 4(b)___ is
a nore detailed nmap showi ng the position of BAC and PAC cl ones.

Figure 5 shows further, noreé=informative, LOH dat a. 25 Tables 3 to 22
describe the sequenced inserts of the expressed sequence tags (ESTs)
whi ch are der iwgsh/fskgem t he gene corresponding to the cDNA pcr/GBoéIcResst Of

| MAGE cl one 264611 Figure 6 (SEQ ID No 11) shows the conplete
sequence of a cDNA of a 30 particularly preferred nucleic acid nol ecul e.
Potential position of introns W@g397/ 15686

PCT/ GB96/ 02588 49 I's shown (the

"ss" above a di ngat Sahintees AXBECEpHI N0 as@lPCe site). The 3
untransl ated sequence . is in ure 7 (SEQ I D No 12)
shows’ the transl dt% DRRLe Mﬁfwﬁ%v@o?ﬂgcﬁﬁ% B’%quence

of Figure 6.

Probe detection
5 Step 1 - preincubation with SSCTM. Place 100 ul of SSCTM (=SSCT

+ 5% Marvel = 10 mis of SSCT + 0.5 g Marvel, spun down before use
to remove solids) onto the slide under a 22x50 mm coverslip. Place in a
moist chamber at 37°C for 10 minutes. Wash in SSCT for 3 minutes.
(NB All detection reagents are diluted in SSCTM.) For each detection

10  step 100 ul of detection reagent is placed under a 22x50 mm coverslip and
placed in a moist chamber at 37°C for 25-30 minutes. Each step is
followed by 3x3 minutes washes in SSCT at room temperature - the coplin
jar during these steps should be shaken gently - excepr the last step which
is followed by a 1 x 5 minutes wash in SSCT and 2 x 5 minutes wash in

15 PBS. Slides are then dehydrated in an ethanol series (70%, 95%, 100%
for 2 minutes each) and air dried. They are then mounted in Cytofluor
(UKC ChemLab, Canterbury CT2 7NH, UK) containing DAPI 4,6-
diamidino-2-phenylindole as counterstain (see below).

" 20 Dual probe detection (two colour)
Step 2 - mouse anti-Digoxygenin FITC, and Avidin-Texas Red. Step 3 -
rabbit anti-mouse FITC, and anti-Avidin Biotin. Step 4 - anti-rabbit
FITC, Avidin-Texas Red. Counterstain: DAPI (0.15 pg/mi = 5 pl of 30
25 pl/ml stock solution + 995 ul glycerol (Cytofluor).

Results

For normal prostate cells, the 60C5 probe produces two signals (spots) per
30 cell. Two spots per cell are also seen for the chromosome 10 centromeric
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Figures 8 to 15 (SEQ ID No 13 to 20) show the sequence of exons from

t he gene correspondi ng t oLMAGE cl one 264611 and flanking intronic
sequences. Codi ng sequence is in upper case and intronic sequence is in 10
| ower case. PCR anpliners are in bold type. Although the exons are
nunbered consecutively, there nmay be nore upstream or downstream exons
and each gi voMO9%15868%6' nmy be subdivided into smaller exons.PGUVGBISN025E8 5

puri ne. 15 Exanple 1: Localization of a prostate tumour suppressor gene
to the 10923- g24 boundary Mat eri al s and Met hods 20 DNA
preparation. Tunours and venous bl ood saf$l es were obt ai ned from men
undergoi ng transurethral resection of the prostate. Tunour ti ssue was
ni cr odi ssect ed amakkeF PIZA oIfaiprestaie gell hasionly ape, OLRRISRALS (oduced

d d i ' . . P . par f d i
BOLerr ]I roact; CnipHisafbt Wik e 60CS prone Anaicki} p delteifcinPliel SpRA ' "
(NEerr! nmger (I\j/agr:tmeitﬁi ?ﬂ;@m@mtrmiM ;heZ&[lkastt}dﬁberous. mfﬁerm&ﬁe!ifmﬂmger

nnneil an uni (6] a (0] ase I.nge nnnel on a
GeneAnp 9600 theﬂ%‘?"rd}fc‘ip@g %ﬁ!ﬁ@nﬂp&@%&édﬁl{m the *‘%beérﬁlﬁppﬁcation of
: e _ - d with
m crosatel |1 t:?l %g@%gﬁﬁ%%%ﬁ@%%nﬁ&ﬁeﬁ@mﬂ&m a'felerdond9ed Wt

a fluorescent (
has occurred in the region covered by 60C5, and the cell is cancerous.

The interphase FISH method can be used using genomic clones in the
region. Preferably the genomic DNA is about 60-200 kb. Typically,

10  normal tissue shows two dots, whereas tmour tissue shows one or no
dots, or alternatively fewer dots than the number of chromosome 10
copies present in any cell. Centromeric repeat sequences are used to
demonstrate the presence of chromosome 10 in a cell. However, even a
normal tissue will show some cells with only single signals (spots). For

15  asolid tissue, efficiency is typically between 85 and 95 %, ie 835-95 nucleic
per 100 show two signals. Efficiency is dependent on both the probe and
the experimental conditions but may be optimised empirically. Affected
tissue shows a significantly greater percentage of cells with only a single
signal. The presence in the sample of contaminating, normal, ceils will

20 prevent this percentage from reaching 100%. It is therefore desirable to-
dissect out the area of the cells prior to these assays.

Thus, in summary, the methods and outcomes are: (i) Take tissue sample
from patient, dissect out/purify affected area of tissue, and extract nuclei.
25 (ii) Label probe with detectable tag. (iii) Contact probe with prepared
sample under hybridising conditions. (iv) Remove, by washing, non-
hybridised excess probe. (v) Visualise hybridised probe. Probe
hybridised to a single locus is visualised as a signal (spot) by microscopy.
(vi) In unaffected tissue, the majority of cells are found to show two
30 signals, per cell. A minority of cells may show less than two spots, due

SUBSTITUTE SHEET (RULE 26)



WD 97/ 15686

'PCT/_GB96/ 02588 50 TAVRA;, Applied
Bi osystens). Mcrosatellite react ion m xtures were gi ven 30 cycl es of
30 seconds @94[err], 30 seconds @55 and 30 seconds @ 72, preceded by
a 3 mnute hot start at 95. The annealing tenperature was | owered to
50 for anplifiwabimessof Mxil helix-1oop-helix 5 and | euci N@CTiGBISG2588X0NS
(5), and increased to 60[err] for anplification of the 3' exon; priner
sequences for 3 exon anplification are 5'- GAGATTGAAGTGGATGT TGAAAG 3
(SEQID No 7) (A and 5'- AAATACAGGESCTCTGACCC- 3" (SEQ ID No 8) (B)
and give a 319 or 324bp product. To facilitate fluorescence based
typi ng of the 10to (néﬁikhh\h?bmdlsalmhy ml)rihlaﬂ&tteaussms, #significamlygeeaey t h FAM

Al lele typing. Mcrosa i zes and | oss of ozygpsity were
deterni ned by si 2!’“8%"%6‘5&1 (ﬂ'ie E & of H°§‘W0‘£‘?¥B'%‘?F%§€

pol yacryl am de ¢ n eﬂ@mg f@m“% t Eopp! 1ed 15
Bi osystens) and ggﬁgctl}t?ﬁnw th an %E@ sequen%hs{%rrman%?gghﬂ 2 Genescan
sof tware (Appli ethefpropertioarcf)cells séenovithngvoe kignalenuf act urer' s

guidelines. Up to 10 markers, distinguishable by size or fluorescent tag,
were typed situl taneously. The resulti ng data were anal ysed using

Genot yper sof t wapg, w ) 1id Gum ﬂ%lmb ﬁé%e to
detect LOH and to ssesskﬁ?ﬁe | oss ysogfzal n?lrlllé t geP&i\n et hi di um

bromi de and vi suabfainedgby hashe?CRopkessi msing ustelageda prdbes but siouikar FISHr

transferring the products .to 0 S nbr ane and
hybri di sing wit hr&q‘éﬁ%@ 6’a igdé%%erpﬁé‘&c é#n%'e‘%ﬂg‘raker DNA 25
sequence (such as a radiol abell ed oligonucl eotide used as a priner in the

initial PCR arrpllflcatlon) In this case the PCR products are detected by
Example 4: Detection of

A monoclonal antibody directed at the tumour suppressor gene product is
fabelled with '*I. A sample of prostate tissue is prepared and proteins
separated by SDS-polyacrylamide gel electrophoresis. The proteins are
15 electroblotted onto a nitrocellulose membrane and the membrane incubated

with the monoclonal antibody.

Presence of the mumour suppressor gene product is detected. The absence
of the product indicates an increased susceptibility to prostate cancer.
20

Example 5: Therapeutic applications

The tumour suppressor gene is introduced into a patient who is susceptible
to prostate cancer using a suitable retroviral vector.

25
Example 6: Use of TM clone 264611 (and primer or probes

derived there in_diagnosing prostate cancer

Clone 264611 (and primers or probes derived from it) are used for
30 detection of altered mRNA levels by in siru hybridisation, Northern
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exposure of the filter to an X-ray filmand allele | oss nmay be assessed by

eye or, alternatively, by densitonetry. 30 SSCP. Followi ng anplification
of " Mkil introns, 10[err]l of PCR products WO 97/ 15686
PCT/ GB96/ 02588 ' 51 were m xed

with 10[err]l formam de and heated to 90[err]C for 3 mnutes. The
denatured prod¥ef¥IS##% e run in a 6% non-denaturing pol yacr yPSRGRI6/2588

at 25Wfor 4-6 hours with fan-assisted cooling to maintain a tenperature
of less than 25C (8). DNA was transferred to a nylon nmenbrane 5 (Hybond

N+; Anmersham and hybridi zed at 68C for 396 hours with a m xt ure of
both PCR priners f II.O\R%lgg end .l ab Ilieg wi th 32P-dCTP ( Arer sham
“using Ternminal TABHYHS detscrien obaltored MRNA spaeins pepfile) or quantietiwsc/ 0. 1%

SDS for 5-10 mn it 161 P@stEHioh© msi td for.1-24
- hours at -70[erriﬁg&gg' Fﬁ%ﬁ{ggsdﬁﬂénm ng.OBFgﬁﬂg\}ﬁi)lgngddﬁ%pr i%ncali'i S'rﬁulby

- passage through &ybridisatfom)y itiis prefarabledo lusersubistantialiy pure RGiBoarmidsué.i ¢6l MKi |

i exons were sequenced using a PRI.SM cycl e, sequenci ng kit (Applied
. Biosystens) and sztzg%)a)rggsgﬂo S r urfhi RAgItYS spesuly | indicativen ofind

- anal ysi s sof t 8ar @rdseatic &by @al@r&ﬁéﬁ%ﬁ%n ie@e@%ﬂ{ﬁgﬁ% obte! fiue

. manufacturer's instructions. E exon was se ced tw ce (once from
' each end) from i mduiglensiaot cancerowdCRr ranazitsred patténcof transceipe @kpresdion 0gr ans
were aligned usi rc':gmggr%etgcx?omal prostate tissue. Samples suitable for analysis also

include fresh prostate tissue, tissue collected by needle biopsy from

prostate or from metastasis.

10
PCR primers derived from the cDNA insert of IMAGE clone 264611 are
used for RT-PCR followed by mutation detection or protein truncation
assays. A result indicative of prostate cancer is the detection of coding
mutations, or a truncated protein product.

15
Thus, the methods of this Example are useful in detecting the presence of
prostate adenocarcinoma.

Primers derived from intronic sequences of the gene corresponding to
20 IMAGE 264611 (for example, those shown in Figures 29 to 34), are used

to amplify the gene exons, 'which are then examined for mutations by

various methods (sequencing, SSCP or any form of mismatch detection)

or used in protein truncation assays. Suitable samples include fresh

prostate tumour tissue, prostate cells recovered from blood, urine or
25 semen, and DNA recovered from paraffin blocks.

Other methods for detecting mutations useful in this example include
DGGE, direct sequencing, mis-match cleavage, heterozygote analysis and
chemical cleavage.

30
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Navi gat or softmare (Applied Blosystens) and conpared by eye. 20 Results
A fotal of 37 .0f d_hi st opat hol ogi cal grades and
stages (Table 2) were typed for | oss of heterozygosity at 24 CA repeat

mar kers spanni ng 10923-q925 (7). Tunour tissue was m crodi ssected away 25
fromnormal tissue prior to DNA extraction and tunmour microsatellite
profiles conpgbchiess t Nose from | ynphocyte DNA to determ nepcabdedbfassPsSs-

8 sanpl es of benign hyperplastic tissue were al so studied. W consi dered

a tunour DNA sanple to be showing allele loss if a reproducible signa
reduction of greater than 20% as conparegqto normal tissue was observed, 30
al though in practice the degree of reduction was frequently nmuch greater

WO 97/ 15686 xample 7: f-h i as a diagnestic/ i _
PCT/ GB96/ 02588 and in
sone’ i nstances atg®loached 100% Exanples of allele loss are shown in
Figure 1. Atotal of 23 tunours (62% showed allelic |oss at one or
more markers on 100923-g25 (Table 2). O these, 8 showed | oss at all

i nformative markebg of PRsleroaysbsity iidiee Wi k&S’ DI0SSAQ DIOSERSS 5

allele loss at markers on the arm suggesti ng absence of the entire
chronosone, pdss(AFM33Tx9)gnd ﬁﬁﬂsalimmmdewmmauosmf tho DHOSME are
sumari zed in Fi ﬁ%§21?s iIMﬁiﬂoss was seen in the benign hyperplastic

These markers consist of blocks of tandem CA repeats flanked by unique
DNA sequence and are commonly known as microsatellites. The number

10 of CA repeats shows variation between alleles (homologs on different
chromosomes). This may be exploited to distinguish the two homologous
chromosomal regions bearing these markers in a given tissue. By
comparing biopsied prostate DNA (eg from urine or semen) microsatellite
profiles with those of DNA extracted from blood or cheek cells (eg by

15 means of a mouthwash), loss of one homolog of the D10S541-D10S215
interval in prostate tissue can be assessed.

This method is particularly useful for distinguishing between neopiasia
(loss of one homolog) and hyperplasia (no loss) of the prostate.

20 .
The methodology for this approach is described in more detail in Example
1 and the examples given in Figure 1a and the Figure legend.

PCR primer sequences are:

25
D108541: 5'-AAGCAAGTGAAGTCTTAGAACCACC-3' (SEQID No 1)
5'-CCACAAGTAACAGAAAGCCTGTCTC-3' (SEQ ID No 2)
D10s215: 5'“TGGCATCATTCTGGGGA-3’ (SEQ ID No 3)
30 5'-GCTTTACGTTTCTTCACATGGT-3' (SEQ ID No 4)
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ti ssue sanples. One tunour showed microsatellite instability at the
majority of loci (21/24; see Figure 1), presunably due a defective. DNA 10
m smatch correction system (10). There is no clear correlation of |oss of
10g with tunour stage or grade, suggesting that 10q | osses nay occur at

any tinme during tunmour progression. The retinol binding protein 4
gene (RBP4) amaomses8icyt ochrone P4501 1 C 15 gene cluster (CHCIEGBY93ISE8 -
positioned on the deletion nap follow ng the identification of yeast
artificial chronmosone (YAC) clones bearia% bot h t hese |l oci and

adj acent mcrosatellite markers D10S185 d D10S571 (11). The map
clearly reveals a common region of deletion proximal to RBP4 and CYP2C
whi ch have been RIPEH§&ENet $ oAFAGTIAGNAG 33’ and 20(SEQIBdap) 1

respectively (12, 13) (Fi gurscéRTccONARGTIGCR is | ost in @khBindéde
tumours showi ng 10g loss in our study, with the exception of tunour 37,

whi ch was not informative for the markers fromthis area. Tunours 1,

3, 6, 13, 14 ang)%ﬁ, 1 le barR| L gdte@bd 86 a8k mar ker s
AFMA124wWwd9 and D1 S%%é?kﬁ%?g%e;ﬁggi%r oxXl| mtﬂzlaéﬁlgﬁéhesﬁtﬁlé rgans. 25
Eagle et al I9ave recently identified nutations in the Mil gene at 10g25
in a snmall nunbe I at.e .tum)grs, | eading to sgecul ation that Mil

can act as a tured# A3 SgHOon I INIOUD SURPEEISONZERC: o pl ace Mkil on the
deletion map after confirmng its presence on CEPH nega- YACs 936-h-5 30 and
966- h-9, which have been shown to overlap with YACs bearing the WO
97/ 15686 Analysis of nucleic acid in the preferred mucleic acid of the ROEMRNG/ 02588

comparing a sample from a tumour with a sample from blood, revealed
10 the following mutation:

BLOOD: GAGGCCCTAG ATTTCTATGG GGAAGT-ARGG ACCAGAGACA AAA (SEQ ID No 9)
TUMOUR: GAGGCCCTAG ATTTCTATGG GGAAGTTAAGG ACCAGAGACA AAA (SEQ ID No 10)

15 There is a T insertion in exon 4 (tumour 24). This mutation causes a
frameshift, resulting in the incorporation of inappropriate amino-acids into
the protein product following the insertion and uitimately premature
truncation as the result of encountering an out-of-frame stop codon.

20 This mutation was detected following PCR amplification of exon 4 (using
the intronic primers described in the figure of exon 4) and subsequent

sequencing of the PCR product using standard methods.

TABLES
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53 mcrosatellite marker D10S597 (14). Only two tunours, 1 and 11,
showed specific |oss of markers imediately flanking Mil and in_both_
cases this was 1n conjunction with allele loss in the AFMal124wd9-

D10S583 region (Figure 2). 5 In an attenpt to further clarify the role
~of Mkil loss in tunour progression, we screened tunours 1 and 11, and
“those tunours voheNskd | oss of the entire region, for Mech/cevdasssons by
“PCR anplification of i ndi vi dual exons followed by SSCP anal ysis (8).

Primers for PCR 10 anplification of exons encoding helix-1oop-helix and
| euci ne zi pper domai ns were taken fgem Eagle et al (5). For
anplification of the final 3" exon, priners derived fromthe imedi ate
5' end of the exon and from wi t hi nrgHle23' untransl ated sequence were
used (4, 5). These 3 pairs of primers give 66% coverage of the coding

has not yet been determn we were” ther'efdre unable to anal yse
exons 5 to the kg .'T-_ OO [ et wr = i 1

detect any nutati of t k- t hi PR ce

\ 3

‘a \/ -
covered. 20 In additio SCP anglysis we digectly sequenc t hose
exons whi ch englode tgléfﬁ@qsi X- | oog- hel i x and # uci ne zi p@rﬁgomai ns
previ ously shown 2 to p2MBated | prostate t$hour s (5)* @gﬁaﬁ)n no
nutati ons were detected. T2MQ\ though we were unBble to dete@SWki |

mut ati ons in any of 4 he tUidbMG By either apffoach, we di-d detect a

common pol ynor phism3 n théelBM®5 unBransl ated r§hi on by SSCR whi ch
subsequent sequence @nal ysfsMhowed 2 to resulg4froml|engt@@.4®riation in

sequence of Mil T The geng?ogtggzunﬁhw@syfs?d%r }621973%2599& of the Wil gene

a (AAAAQ)[err] tandem repept MDi Vi ng BWO al lg¢4 es, (AAAAC).[err] and
(AAAAQ) [err]. Eight of thepswppurs shgwi ng | oss og3 t heje@ir9)e
10923- 925 region or qllel epp qpp at CAgrepeat markefs in the _ “vicinity

of Mkil (Nos. 1, 8, é%l" 16r 1 21, 23 and 30) wegL het er ozygous 30 for
this ppl ynor phi sm ki ng .éb}ﬂ)sm bl e2t 0 assess these tunnu_ri_s(ofg)

12 T3 MO 3 65 IS
13 T3 MO 3 67 + (0.65)
14 T3 MO 2 79 + (0.46)
15 T3 MO 2 83 + (0.52)
16 T3 MO 2 72 + (0.36)
17 T3 M1 2 76 + (0.37)
18 T3 Ml 3 73 + (0.60)
19 T3 Ml 2 73 -
20 T3 M1 3 61 -
21 T3 M1 1 80 + (0.57)
22 T3 Ml 2 64 + (0.34)
23 T3 Ml 3 71 + (0.25)
24 T3 M1 1 65 + (0.56)
25 T3 M1 2 68 + (0.38)
26 T4 MO 3 7 -
27 T4 MO 3 73 + (0.54)
28 T4 MO 3 55 -
29 T4 MO 3 78 -
30 T4 M1 3 64 + (0.34)
31 T4 M1 3 58 + (0.58)
32 T4 M1 3 71 + (0.36)
33 T4 M1 3 67 -
34 T4 M1 3 67 -
35 T4 M1 1 80 -
36 T4 M1 2 75 + (0.62)
37 T4 M1 3 66 + (0.38)
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PCT/ GB96/ 02588 54 actual Mi
koss. 6 of the tumours (1, 8 16, 17, 23 and 30) show ng | oss of

adj acent markers al so showed | oss of Mil as determ ned by

fluorescence based typing (Figure 3). O these, 5 showed |oss of the
entire 10q24w@eensesgi on (Figure 2). Therefore, from a tot aPCHEBY2pyurs 5
showi ng 10g23-925 | osses, we were able to identify only one tunour (No.

1) showing specific deletion of Mil (as opposed to | oss of other 10923-
q25 regions or of the entire region), afd this was in conjunction with

del eti on of AFMal24wd9- D10S583. 10 W were also able to use this

pol ynmorphismto determ ne the effect of contam nating normal tissue on
the efficiency of mutation detection in tunmours by cycl e sequenci ng.
Exon 5 i ncl udi ntiaging isi based on digital 3ectal examinationragdhbang seam (PPNA was sequenced in
those tumours sMaidn¥eaithi Orgarization gradings: unbuWS“ diffegentiaged. 27 Modsraglyy 30) . For
tunour 8, whi chdifferenviatéds RcPopgy digferentiated; 4 MQ?“E@'I(H'WWBT t he deI et ed
allele, the ret&tnid loss|-spe dPg lpsy. IS =instabifify Jrigyees gy bragige 1%%»( ni ng

tunours gave hi e goprre fé'é%" iap, o "H‘Ht’s&“““" markegs $hgijag, ﬁ?AAAC) n
repeat, resulti feerminggby %A MPIRSt | on products fromthe two
alleles (not shown). It is therefore likely that any di sabl i ng

mutations resulting fromsnmall deletion or insertion events in the 20
retai ned copies of Mkil would have been detected by cycl e sequencing.
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Di scussi on The data presented here indicate the presence of a
prostate tunour 25 suppressor.:gene (or genes) at the 10923-924 boundary,
and nore specifically between markers AFMal24wd9 and D10S583, a region
spanni ng approximately 9 centi Morgans. This region was deleted in 22

of 23 prostate tunmours showi ng 109 | osses, with the 23rd being

uni nforrrative“fd)g.mg@ rel evant markers. 10g | oss nay be an péf/eocrgssst 30
i n some instances of prostate carcinogenesis; |osses were observed in early

WD 97/ 15686
PCT/ GB96/ 02588 71 55 as well as
| ate stage tunmours. Alternatively, 10q | oss nmay be nore I nportant in

progressi onLotushe esA@idsished1o upowRNAL her tEEM 92999151996 DERINVEION hat
| 0Sses wer ezd80H090ASSYaYe Fetal hdaft 'NKHH 19 $ollospies DA ¢Poné anpl es. 365465 5°
However, thgmfig @f SWITENS GHICREQ42DS MENSING O3t SACCESSION PAABOI518/NIDS
car ci nogenesig49@719'KEYWORDS PIESTSSDURTE SUQiimaRS| ORGANIIM HonitFsadiens
precursor to Ml zgaARkE: mitochondridl éu : WidhzoB2Gndi@Rs, Shown t areReuriidd! at ed
i n prostat ephyeRi FrimA@S Catarchini 2HoMRMidac P HBME! REFERENCES! I S BaBeseRds 0y MoUr
wer e found LerpoRer I itig, IVKiIchark ., BibadueNS Hidon, KN 3iadMERMS Of fer two
possi bl e exg,RRa MO FulnddhOM! | Kithbd, P., Le,M., Lennon,G., Marra,M., Parsons,J.,
Rifkin,L.., Rohifing,T., Soares,M., Tan,F., Trevaskis,E., Waterston,R.,
Williamson,A., Wohldmamn,P. and Wilson,R. TITLE The WashU-Merck EST
Project JOURNAL Unpublished (1995) COMMENT Contact: Wilson RK
WashU-Merck EST Project Washington University School of Medicine
4444 Forest Park Parkway, Box 8501, St. Louis, MO 63108 Tel: 314 286
1800 Fax: 314 286 1810 Email: est@watson.wustl.edu This
clone is available royalty-free through LLNL ; contact the IMAGE Consortium -
(info@image.linl. gov) for further information. Seq primer: mob.REGA +ET
High quality sequence stop: 331. FEATURES Location/Qualifiers  source
1. .510 /organism="Homo sapiens” /mote="Organ:
heart; Vector: pT7T3D (Pharmacia) with a modified polylinker; Site_1: Not
I; Site_2: Eco RI; 1st strand cDNA was primed with a Not I - oligo(dT)
primer [5°
TGTTACCAATCTGAAGTGGGAGCGGCCGCATCTTTITTITITTTTTITITITTTT 3°],
double-stranded cDNA was size selected, ligated to Eco RI
adapters (Pharmacia), digested with Not I and cloned into the Not I and Eco
RI sites of a2 modified pT7T3 vector (Pharmacia). Library went through one
round of normalization to a Cot = 5. Library constructed by
M.Fatima Bonaldo. This library was constructed from the same fetus
as the fetal lung library, Soares fetal lung NbHL1SW."
/clone="365465" /clone_lib="Soares fetal heart NbHH19W™
/sex="unknown" T /dev_stage="19 weeks"
/lab_host="DH10B (ampicillin resistant)* mRNA <1. .>510 BASE COUNT
162 a 92 c 108 g 143 .t 5 others ORIGIN AAO009519 Length: 510
September 10, 1996 19:03 Type: N Check: 3385 .. 1 ATGTAGTAAG
GTTTTTGGAT TCAAAGCATA AAAACCATTA CAAGATATAC 51
AATCTTTGTG CTGAAAGACA TTATGACACC GCCAAATTTA ATTGCAGAGT
101 TGCACAATAT CCTTTTGAAG ACCATAACCC ACCACAGCTA GAACTTATCA
151 AACCCTTTTG TGAAGATCTT GACCAATGGC TAAGTGAAGA
TGACAATCAT 201 GTTGCAGCAA TTCACTGTAA AGCTGGAAAG
GGACGAACTG GTGTAATGAT 251 ATGTGCATAT TTATTACATC
GGGGCAAATT TTTAAAGGCA CAAGAGGGCC 301 CTAGATTICT
ATGGGGAAGT AAGGACCAGA GACAAAAAGG GAGTAACTAT 351
TTCCCAGTCA GAAGGCGCTA TGTGTATTAT TATTAGCTAC CTGTTAAAGA
401 ATCATCTGGA TTATAGACCA GTGGCACTGT TGTTTCCCAA GATGATGNTT
451 TGAAACTATT NCCAATGTTC AGTGGCNGGA CCTTGCAATC
CNCAGTTTGT 501 GGGTCCTGCN

Table 3
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that the tunmours studied may have contai ned significant anmounts of non-
neopl astic tissue. The second is that nmutated Mil alleles are only present
in a small nunber of neoplastic cells. Gven that we were unable to detect
Mkil nmutations in mcrodissected tunmours containing <30% 15
contam nating normal tissue and show ng a degree of 10qg | oss ranging
from 25-79% (MO Y4568 mt ed by nicrosatellite allele |oss - sBET/GBY@SES) t he
| atter seens nore likely. This also inplies that nutation of the retained
Mkil allele occurs after loss of the deleted allele. The conbi ned evi dence
of no nutation detection, or detection in only a small percentage of 20
tumour cells, coupled with the allele |08 data indicates the presence of a
t unmour suppressor gene (or genes) at 10g23-q924 of greater significance
than Mil i t at AA Or M es@RHﬂ. EST | 0s20-BiL-1 06 PEFIITION of
10g24- q25 i &€& -leSearesdfetelihean ﬁ 19W domp sapigpeRMA closens; it 36846%3's0
been obser v&LGESSIAN o AR50 argd4T1ga9 KEYWORRBS| g ESTs SOWRSHD mahyni: 21)
suggesti ng tOBGANISMN dtomsy sapiensinpur Eukaryiprpe; cuisashongisinkeukarygtesicMetazoat hi s
| ocati on of Ghetdsteance to sev¥engbratyinButheria; Primapsy Satarrhini; Hominjiae9 Hoido6 86
PCT/ GB96/ 02 REFERENCE 1 (bases 1 to 414) AUTHORS Hillier, 56 Clark,N.DRubpqe,P.,
| dent i f i cat iEHistanf K DNHavdking, Mi..ni ng a t unoHolmangdyr, cdeloman,M., Kuocaba,T., Le,M.,
Lennon,G., Marra,M., Parsons,]., Rifkin,L., Rohlfing,T., Soares,M., Tan,F.,
Trevaskis,E., Waterston,R., Williamson,A., Wohldmann,P. and Wilson,R.
TITLE The WashU-Merck EST Project JOURNAL Unpublished (1995) COMMENT
Contact: Wilson RK WashU-Merck EST Project Washington
University School of Medicine 4444 Forest Park Parkway, Box 8501, St. Louis,
MO 63108 Tel: 314 286 1800 Fax: 314 286 1810 Email:
est@watson. wustl.edu This clone is available royalty-free through LLNL ; contact
the IMAGE Consortium (info@image.iinl.gov) for further information. '
Seq primer: mob.REGA +ET High quality sequence stop: 317. FEATURES
Location/Qualifiers source 1. 414 /organism="Homo
sapiens” /note="0Organ: heart; Vector: pT7T3D (Pharmacia) with a
modified polylinker; Site_1: Not I; Site_2: Eco RI; 1st strand
cDNA was primed with a Not I - oligo(dT) primer [5°
TGTTACCAATCTGAAGTGGGAGCGGCCGCATCTTTTITTITTTITTITITTIT 3°],
double-stranded cDNA was size selected, ligated to Eco RI
adapters (Pharmacia), digested with Not I and cloned into the Not 1 and Eco
RI sites of a modified pT7T3 vector (Pharmacia). Library went through one
round of normalization to a Cot = 5. Library constructed by
M.Fatima Bonaldo. This library was constructed from the same fetus
as the fetal lung library, Soares fetal lung NbHL19W.*
/clone="365465" /clone_lib="Soares fetal heart NbHH19W"
/sex="unknown" /dev_stage="19 weeks"
/lab_host="DHI10B (ampicillin resistant)" mRNA complement( < 1. .>414)
BASE COUNT 104a 71c 72g 165t 2 others ORIGIN AA009520.
Length: 414 September 10, 1996 19:05 Type: N Check: 5376 .. 1 CAGTTTATTC
AAGTTTATTT TCATGGTGTT TTATCCCTCT TGATAAAAAA 51
AAATTCAGAC TTTTGTAATT TGTGTATGCT GATCTTCATC AAAAGGTTCA
101 TTCTCTGGAT CAGAGTCAGT GGTGTCAGAA TATCTATAAT GATCAGGTTC
151 ATTGTCACTA ACATCTGGTG TTACAGAAGT TGAACTGCTA
GCCTCTGGAT 201 TTGACGGCTC CTCTACTGTT TTTGTGAAGT
ACAGCTTCAC CTTAAAATTT 251 GGAGAAAAGT ATCGGTTGGC
TTTGTCTTTA TTTGCTTTGT CAAGATCATT 301 TTTTGTTAAA
GTAAGTACTA GATATTCCTT GTCATTATCT GCACGCTCTA 351
TACTGCAAAT GCTATCGATT TCTTGATCAC ATAGACTTTC CATTTTCNAC
401 TTTTTCNGAG GTTT

Table 4
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Figures 4 and 5 give nore detailed mappi ng data between AFML24 and 5
D10S583, the markers that defithe the minimal region in the nanuscript,
allowmng us to narrow the mnimal region further to the interval between

D10S541 and D10S215; nore particularly between D10S541 and AFMB37xf 9, a
di stance of |ess than 1cM The physical mapping data are sunmmari sed
bel ow. 10 woIhfsd: Mnimal region yeast artificial chroaveoisis'C)
sequence tag sites (STS) assignnments YAC Approx D10S579
D10S215 AFMB37xf9 D10S54 si ze
1 (KB) 15 746-H8 1200 + + +
+ 821-D- 2 1150 + + 73 + +
831 E-5 1110 + + + 921-F-8 1570
o 796 D%CS ABO17563 241 vf mRNA738 B-12 330 oz-*AUG 1996, = 1
1130 N ze39¢04.51 Soares retina N2b4HR Homo sapngzgll?g g%l374 3L
" 530AGCESSION, (AA017563 NID 1479716 KEYWORDS human,
73 4-B-4 2 RGA Homo saplens Eukaryotae; m:tochondqal karyoxe,s ; 19 0
ordata; é G A brata Eutheria; Primates; Catarrhini;
1 o e AL Tt AR, Gl G, T
Lennon,G., Marra, M Parsons,J., Rifkin.L., Robifing,T., Soares,M., Tan,F.,
Trevaskis,E., Waterston,R., Williamson,A.. Wohldmann,P. and Wilson,R.
TITLE The WashU-Merck EST Project JOURNAL Unpublished (1995) COMMENT
Contact: Wilson RK WashU-Merck EST Project Washington
University School of Medicine 4444 Forest Park Parkway, Box 8501, St. Louis,
MO 63108 Tel: 314 286 1800 Fax: 314 286 1810 : Email:
est@watson. wustl.edu This clone is available royalty-free through LLNL ; contact
the IMAGE Consortium (info@image.linl.gov) for further information.
Possible reversed clone: polyT not found Seq primer: -40M13 fwd. from
Amersham High quality sequence stop: 166. FEATURES
Location/Qualifiers  source 1. .241 /organism="Homo sapiens"
/mote="0Organ: eye; Vector: pT7T3D (Pharmacia) with a
modified polylinker; Site_1: Not I; Site 2: Eco RI; 1st strand cDNA was

primed with a Not I - oligo(dT) primer {5
TGTTACCAATCTGAAGTGGGAGCGGCCGCGCTTTTITITTTITTTITTTITITIT 37,
double-stranded cDNA was size selected, ligated to Eco RI
adapters (Pharmacia), digested with Not I and cloned into the Not 1 and Eco
RI sites of a modified pT7T3 vector (Pharmacia). The retinas were obtained
from a 55 year old Caucasian and total cellular poly(A)+ RNA was
extracted 6 ' hrs after their removal. The retina RNA was kindly
provided by Roderick R. Mclnnes M.D. Ph.D. from the University
of Toronto. Library constructed by Bento Soares and M.Fatima Bonaldo."
- /clone="361374" /clone_lib="Soares retina N2b4HR"
/sex="male" ftissue_type="retina"
/dev_stage="55 year old" Aab_host="DH10B (ampicillin resistant)”
mRNA complement(< 1. . >241) BASE COUNT 31a 84c 82g 37
t 7 others ORIGIN AAO017563 Length: 241 September 10, 1996 19:12 Type: N
Check: 7697 .. I GCGGCCGCGG NGGNTGCAGC TCCANGNAGG
GGGTCTGAGT CGCCTGTCAC 51 CATTTNCAGG GCTGGGAACG
CCGGAGAGTT GGTCTCTCCC CTTCTACTGC 101 CTCCAACACG
GCGGCNGCGG CGGCGGCACA TCCAGGGACC CGGGCCGGTT 151
TTAAACCTCC CGTCCGCCGC CGCCGCACCC CCCAGTGGCC CGGGCTCCGG
201 AGNCCGCCTG GCGGAGGCAA GCCGTTCGGA GGGATTATTIC G

Table 5
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57 fromthe CEPH nmega- YAC library. 7B-F12 and 24G A10 are publicly
avai lable fromthe ICI YAC |library. Both of these libraries are publicly
avai l abl e from the Human Genome Mappi ng Project Resource Centre,
H nxton Hall, H nxton, Canbridgeshire, CB10 1RQ UK Sizes for 5 nega-YAC
cl ones are taMQP71F& CEPH data. | Cl YAC clones were s PEHGBYS02588
+ = STS assigned to YAC 10 YACs 821-D-2, 831-E-5, 796-D-5, 24G A-10 and
. 734-B-4 have been mapped in nore detail to give a |large scale
restriction map of the region (see Figure 4). This contig does not
i nclude all restriction sites. YACs 74821-D-2 and 831-E-5 appear to be
i dentical and span the mnimal region (D10S541 - AFM337xf9). They
t her ef ore cb@CHSn al COM@B4 part &4fbpt hONAS t unouESTuppr HsBH-1PEREFINITION ESTs
(Expressed BUMGS0877d gHuman: Ggamn Signatute, Ahrdirage] gDNA sequeneno AIGCESSION
regi ons usi G91084NIDo| | ogil43334 KEYWORDS Gude Sighature; GSn EST(expressBisequénioe ar y
fromthe tiagldBodyMapitgemest . expression. SOURCE  One or more human adult tissue.
ORGANISM Homo sapiens Eukaryotae; mitochondrial eukaryotes; Metazoa;
Chordata; Vertebrata; Eutheria; Primates; Catarrhini; Hominidae; Homo.
REFERENCE 1 (bases 1to84) AUTHORS Okubo,K. TITLE Direct Submission
JOURNAL Submitted (28-DEC-1995) to the DDB)/EMBL/GenBank databases. Kousaku
Okubo, Osaka University, Institute for Molecular and Cellular Bio;
1-3,Yamada-oka, Suita, Osaka Pref. 565, Japan
(E-mail:kousaku@imcb.osaka-u.ac.jp, Tel:06-877-5111(ex.3315), Fax:06-877-1922)
REFERENCE 2 (bases 1t084) AUTHORS Okubo,K. TITLE BodyMap; human
gene expression database JOURNAL  Unpublished (1995) COMMENT  We are not
submitting the same cDNA sequence redundantly to DDBJ since 1993. For the
abundance information of clones with this sequence in this library and as well as
in other 3’-directed libraries, see ’ htip://www.imcb.osaka-u.ac.jp/bodymap’. The
sequences of the clones represented by this GS sequences is also found
there. FEATURES Location/Qualifiers  source . 1. .84
/organism="Homo sapiens”" BASE COUNT 38a 12¢ 11g 22t 1 others
ORIGIN C01084 Length: 84 September 10, 1996 19:12 Type: N Check: 5876 ..
1 GATCAGCATA CACAAATNAC AAAAGTCTGA ATTTTTTTTT ATCAAGAGGG
S1 ATAAAACACC ATGAAAATAA ACTTGAATAA ACTG

Table 6

SUBSTITUTE SHEET (RULE 26)



2. Sel ect individual clones at random and perform a single sequencing
0023 (an EST). __ 25 3...

De5| gn primers from each EST to al l ow PCR anplification of an

i nternal fragnent (an expressed Sequence Tagged Site or eSTS). 4.

"Bin" ESTs to chronosones by PCR anplification from

monochr onbs oMby aefhdssdYPri d DNA (a panel of DNA sanples 30 pcr/GB9so23sys i ved

from human/ rodent cell hybrids, each of which has a single WO

97/ 15686 PCT/ GB96/ 02588
58 human chr onosone) . 5. Local i ze ESTs further by PCR
anplification from pool s of gyer | appi ng YAC clones and finally
by PCR assignnment to 5 i ndi vi dual YACs. The pol ypepti de

~encoded by thecePNA Ha9ess Of 43MICEnGONe 264GkT haSzQNov-@@%mmﬁéﬁ' ty
to the protejRad)8ne i Homd Shpichs RBNA bidne 322261521 ACCR$SIONd 1192038 NID
' g1087616 KEYWORDS  EST. SOURCE human clone=221326 primer=M13RPI1

library =Soares retina N2b4HR vector=pT7T3D (Pharmacia) with a modified .
polylinker host=DH10B (ampicillin resistant) Rsitel =Not I Rsite2=FEco RI 1st
strand cDNA was primed with a Not I - oligo(dT) primer

[5’-TGTTACCAATCTGAAGTGGGAGCGGCCGCGCTTTTTTTTITTTITITTTTT-3"],
double-stranded cDNA was size selected, ligated to Eco RI adapters :
(Pharmacia), digested with Not I and cloned into the Not I and Eco RI sites of a
modified pT7T3 vector (Pharmacia). The retinas were obtained from a 55 year old
Caucasian male and total cellular poly(A)+ RNA was extracted 6 hrs after their
removal. The retina RNA was kindly provided by Roderick R. Mclnnes M.D.
Ph.D. from the University of Toronto. Library constructed by Bento Soares and
M.Fatima Bonaldo. ORGANISM Homo sapiens Eukaryotae; Metazoa;
Eumetazoa; Bilateria; Coelomata; Deuterostomia; Chordata; Vertebrata:
-Gnathostomata; Osteichthyes; Sarcopierygii; Choanata; Tetrapoda; Amniota;
Mammalia; Theria; Eutheria; Archonta; Primates; Catarrhini; Hominidae; Homo.
REFERENCE 1 (bases 1 to 427) AUTHORS Hillier,L., Clark,N., Dubuque,T.,
Elliston, K., Hawkins, M., Holman,M., Hultman M., Kucaba,T., Le M.,
Lennon,G., Marra,M., Parsons,J., Rifkin,L., Rohlfing,T., Soares, M., Tan,F.,
Trevaskis,E., Waterston,R., Williamson,A ., Wohldmann,P. and Wilson,R.
TITLE The WashU-Merck EST Project JOURNAL Unpublished (1995) COMMENT
Contact: Wilson RK WashU-Merck EST Project Washington
University School of Medicine 4444 Forest Park Parkway, Box 8501, St. Louis,
MO 63108 Tel: 314 286 1800 Fax: 314 286 1810 Email:
est@watson. wustl.edu High quality sequence stops: 330 Source: IMAGE
Consortium, LLNL This clone is available royalty-free through LLNL ; contact the
IMAGE Consortium (info@image.llnl.gov) for further information. FEATURES
Location/Qualifiers  source 1. .427 forganism="Homo
sapiens” fclone="221326" mRNA < 1. .>427 BASE COUNT
103a 75c¢ 116g 129t 4 others ORIGIN H92038 Length: 427 September
10, 1996 19:06 Type: N Check: 6168 .. I GGAAGTNGGT NATGGTCTTC
AAAAGGATAT TGTGCAACTC TGCAATTAAA 51 TTTGGCGGTG
TCATAATGTC TTTCAGCACA AAGATTGTAT ATCTTGTAAT 101
GGTTTTTATG CTTTGAATCC AAAAACCTTA CTACATCATC AATATTGTTC
151 CTGTATACGC CTTCAAGTCT TTCTGCAGGA AATCCCATAG CAATAATGTT
201 TGGATAAATA TAGGTCAAGT CTAAGTCGAA TCCATCCTCT
TGATATCTCC _ 251  TTTTGTTTCT GGCTAACGAT CTCTTTGGAT
GGATGGCTGT CATGTCTGGG 301 GAGCCTGTGN TGGNAAGGAA-
AAAGGGAGGG AGAGAGATGG GCAGAAGCTG 351 GCTCGGTGGG
CGGGGGCTTT CTTCTGGCAG GGATGGGAAA TGGGCTCTGG 401
GGACTGGGCG GTACTGGATG GCCCCTC
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protein transport to the cell nenbrane via clathrin coated vesi'cl es. The 10
gene corresponding to the cDNA insert of clone | MAGE 264611 is a

t Umour suppressor gene. - The prostate tunour suppressor gene or genes
are identified by screening a panel of RNAs from prostate and ot her
~tunour cell lines, in order to 15 identify an altered, usually reduced,
level of tranWQ9738686The transcript is likely to be | BRET/GBI6A2588t Wi | |
probably have a conplex function and several sites for disabling
mutation "hits' (cf BRCAL, RB). Cross-species conservation is a good
I ndi cator that the gene has a basic cell ' housekeepi ng" function, the
| oss of which can lead to a | oss of growih 20 control and tunour
formati on. The prostate tunour suppressor gene cDNA is identified as

fol |l ows. LOCUS parH92889 one 137 bphemRNA cl oneESTs u2®NOAS199SDEEINITION CT een
a prostate ys82el2.siCHpmo iskpiensycRINA elaniey220336 3\ ACCESSION| alBioRo3onNID The 400kb
Mul fragmegl082617 KEXWQRDSN (tBST. SEIRCEL i orhumap clone=220326 philner bjosriegs OVer s
about 75 % ¢¥lmi3 library#8oaresiictimh r egi on, N2b4HRevkcRs=pTTIII Pharmidtiay withdgment
can be sepamadified polylinkec| eanl yhdést-eDHAOB (dnipieiilini redisthng)Rsitk PENSVI Réredli=gest | ON.
Al t er nat i veRY lstt he stand icDNA2 4@ prifhed Mihi £ N6SEJ ofifo@TPpaer A standard
col ony/ fi | t B"-TGTTACCAATCTGANGTCGEAGCGBITGEG ' aj*}, PAC
clones may al so dsble3ttandedetDNA was size selébled,’ lightéi5® Eco RI adapters
PCT/ GB96/ 02{f@@rmacia), digested with Not I and cloned into the Not I and Eco RI sites of a
modified pT7T3 vector (Pharmacia). The retinas were obtained from a 55 year old
Caucasian male and total cellular poly(A)+ RNA was extracted 6 hrs after their
removal. The retina RNA was kindly provided by Roderick R. McInnes M.D.
Ph.D. from the University of Toronto. Library constructed by Bento Soares and
M.Fatima Bonaldo. ORGANISM Homo sapiens Eukaryotae; Metazoa;
Eumetazoa; Bilateria; Coelomata; Deuterostomia; Chordata; Vertebrata;
Gnathostomata; Osteichthyes; Sarcopterygii; Choanata; Tetrapoda; Amniota;
Mammalia; Theria; Eutheria; Archonta; Primates; Catarrhini; Hominidae; Homo.
REFERENCE 1 (bases | to 117) AUTHORS Hillier,L., Clark,N., Dubuque,T.,
Elliston, K., Hawkins,M., Holman,M., Hultman,M., Kucaba,T., Le,M.,
Lemnnon,G., Marra,M., Parsons,J., Rifkin,L., Rohlfing,T., Soares,M., Tan,F.,
Trevaskis,E., Waterston,R., Williamson,A., Wohldmann,P. and Wilson,R.
TITLE The WashU-Merck EST Project JOURNAL Unpublished (1995) COMMENT
Contact: Wilson RK WashU-Merck EST Project Washington
University School of Medicine 4444 Forest Park Parkway, Box 8501, St. Louis,
‘MO 63108 Tel: 314 286 1800 Fax: 314 286 1810 Email:
est@watson. wustl.edu High quality sequence stops: 104 Source: IMAGE
Consortium, LLNL This clone is available royalty-free through LLNL ; contact the
IMAGE Consortium (info@image.llnl.gov) for further information.
Possible reversed clone: polyT not found. FEATURES Location/Qualifiers
source 1. .117 forganism="Homo sapiens”
fclone="221326" mRNA <1. .>117 BASE COUNT l6a 44c 37
g 19t 1 others ORIGIN H92039 Length: 117 September 10, 1996 19:12 Type:
N Check: 5577 .. 1 TCCAGGGCTG GGAACGCCGG AGAGTTGGTC
TCTCCCCTTC TACTGCCTCN 51 AACACGGCGG CGGCGGCGGC
GGCACATCCA GGGACCCGGG CCGGTTTTAA 101 ACCTCCCGTC CGCCGCC
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59 Mut ati on anal ysi s of the entire codi ng region in tunmours shows

that the gene is a prostatie tunpur suppressor gene. This is_done by
anal ysi ng each exon individually for mutations. Methods for nutation
anal ysis used are si ngl e-stranded conformati on pol ynor phi sm ( SSCP)

analysis (or variations 5 of this technique) and direct DNA sequencing.
CGenes | ocat edywyiohidsls t Ne region are identified by screeni ngparfGEvEbEsss
libraries with the probes obtained fromthe hunman nucl eic acid sequence
contained within the YACs, BACs and PACs or by exon trapping nethods 10 or

by sequencing of the human nucleic acid sequence contained within the
YACs, BACs and PACs, autonmated sequencing techni ques nmake this
suppressor e = eﬂ rgst at e
ti Ssuo. §1§¥ﬁ) &e _ ntl G %%ﬁﬁﬁ% e 26;6'19; &;-{bs
ﬁ? Eaf%[‘.“%ﬁs i e Spi
G 14
splicing co i
resul ting prgtei .“
properties Eﬁ‘w '
appl i cat i onﬁoé L
qsgﬂﬁ:ép
Amniota; Mammalia; Theria; ; Archonta; es. Catarrhlm Homxmdae
Homo. REFERENCE 1 (bases 1 to322) AUTHORS Hillier,L., Clark,N., Dubuque,T.,
TITLE The WashU-Merck EST Project JOURNAL Unpublished (1995) COMMENT
Contact: Wilson RK WashU-Merck EST Project Washington
Consortium, LLNL This clone is available royalty-free through LLNL ; contact the
IMAGE Consortium (info@image.linl.gov) for further information.
g 57t . 6 others ORIGIN N20238 Length: 322 September 10, 1996 19:07 Type:
N Check: 7249 .. 1 GGTCTGAGTC GCCTGTCACC ATTTCCAGGG
CCGTGGCCCG GGCTCCGGAG GCCGCCGGCG GAGNAAGCCG TTTCGGAGGA
201 TTATTCGTCT TCTCCCCATT CCGCTGCCGC CCGCTGCCAG GCTCTTGGTG

routi ne, and use of conputer prograns, eg GRAIL IIl, that distinguish

codi ng sequgpggrs Thayjss! é&ﬁc%r wred by §F- PORy DEP{SRSEANTION

expr essi on nay a

expression st %ﬁ;%ggmﬁm

%T §F & g
0

region on c y go '

region at t @*'%:% _ ry) 1no. 5§ h

fl uorescent% 7 ggf%ﬂ)c%mﬁﬁ?l s 30 Pp.lfrﬁ @argo

5 oanata;
Elliston K., Hawkins, M., Holman,M., Hultnan,M., Kucaba,T., Le,M.,
Lennon,G., Marra,M., Parsons,J., Rifkin,L., Rohifing,T., Soares,M., Tan,F.,
University School of Medicine 4444 Forest Park Parkway, Box 8501, St. Louis,
MO 63108 Tel: 314 286 1800 Fax: 314 286 1810 Email:
Possible reversed clone: polyT not found. FEATURES Location/Qualifiers
source 1. .322 /organism="Homo sapiens"
CTGGGAACGC NGGAGAGTTG 51 GTCTCTCCCC TTCTACTGCC
TCCAACACGG CGGCGGCGGC GGCGGCACAT 101 CCAGGGACCC
251 CTTGAAGAAG AAGCAGGCCA GTIGNCTGAA ACCATTCNAG

AAGCCGCNGA 301 AGCAGCCATT ACNCGGCTGC GG

from’pr ost a} keSS UBofb s§p1 &io% 6460 3°. ACCESSIONOS hobsss! N
protein |ev
check for | Y§Bebrasa le are Ch
Trevaskis,E., Waterston,R., Williamson,A., Wohldmann,P. and Wilson,R.
est@watson.wustl.edu High quality sequence stops: 209 Source: IMAGE
/clone="264611" mRNA <1..>322 BASE COUNT 49a 112c¢ 98
GGGCCGGTTT TAAACCTCCC GTCCGCCGCC GCCGCACCCC - 151

Table 9

SUBSTITUTE SHEET (RULE 26)



WD 97/ 15686
PCT/ GB96/ 02588 60 across a
slide and the cell nenbrane perneabilised. This allows the reagents
for in situ hybridisation to enter the cells containing interphase
chronosones. The BACs or PACs or other suitable probes specific for
~the region del¥P&UI%&#% hybri di sed to the chronpsomes after [PAE&BISHRS” he 5
" probes with a fluorescent dye. A chronbsone containing a region of
del eti on shows no signal; and chronosones froma cell in which one
chronosone 10 has suffered a deletion fromthis region will show only
one signal and not two. Therefore, a netWbd is provided that can detect
- 10q deletions in biopsies frompatients. These are useful indicators of the
10 st agi ng l&CWHe g‘&m]‘ tﬁé"pbmrrmRNrbet weerESieni god-BaiN-1996 DEFINITION
hyper pl asi a yaﬁtf%mﬂiom sapicas cRNA clonep2663t) §t.cACCESSION: at 29304 INIDi ne
shoul d be ugdH74kFKEYWORDS SuESEHISOURCE cl onebymim clonse26451p rpaines = T7
i ncl ude 821 library=8maresmmélanorge-2NbHM D- 5, 2eGor=fTVT3DN(Pharfnabia¥ with a modifiedny. Of
the BAC or [polgligkephost=d10Bed f r ofampicillinaresisimt)oRsitehé-MoeE Rsife2 e€co RI Male.
physi cal madjt stepdbe used arBNA)whsgEmed Ghthan Not 8B1a3ligo(dT) primer
[3>-TGTTACCAATCTGAAGTGGGAGCGGCCGCAGTTTTITTITTTTITTTTTTT-3"],
double-stranded cDNA was size selected, ligated to Eco RI adapters
(Pharmacia), digested with Not I and cloned into the Not 1 and Eco RI sites of a
modified pT7T3 vector (Pharmacia). Library constructed by Bento Soares and
M.Fatima Bonaldo. RNA from normal foreskin melanocytes (FS374) was Kindly
provided by Dr. Anthony P. Albino. ORGANISM Homo sapiens
Eukaryotae; Metazoa; Eumetazoa; Bilateria; Coelomata; Deuterostomia; Chordata;
Vertebrata; Gnathostomata; Osteichthyes; Sarcopterygii; Choanata; Tetrapoda;
Amniota; Mammalia; Theria; Eutheria; Archonta; Primates: Catarrhini; Hominidae;
Homo. REFERENCE 1 (bases 1t0427) AUTHORS Hillier,L., Clark,N., Dubuque,T.,
Elliston, K., Hawkins,M., Holman,M., Hultman,M., Kucaba,T., Le M.,
Lennon,G., Marra,M., Parsons,)., Rifkin,L., Rohifing,T., Soares,M., Tan,F.,
Trevaskis,E., Waterston,R., Williamson,A., Wohidmann,P. and Wilson,R.
TITLE The WashU-Merck EST Project JOURNAL Unpublished (1995) COMMENT
Contact: Wilson RK WashU-Merck EST Project Washington
University School of Medicine 4444 Forest Park Parkway, Box 8501, St. Louis,
MO 63108 Tel: 314 286 1800 Fax: 314 286 1810 Email:
est@watson. wustl.edu - High quality sequence stops: 370 Source: IMAGE
Consortium, LLNL This clone is available royalty-free through LLNL ; contact the
IMAGE Consortium (info@image.llnl.gov) for further information. FEATURES
Location/Qualifiers source 1. .427 /organism="Homo
sapiens” /clone="264611" mRNA <1..>427 BASE COUNT
lHH6a 90c 79g 140t 2 others ORIGIN N29304 Length: 427 September -

10, 1996 19:04 Type: N Check: 9508 .. 1 TAAGTACTAG ATATTCCTTG
TCATTATCTG CACGCTCTAT ACTGCAAATG 51 CTATCGATIT

CTTGATCACA TAGACTTCCA TTTTCTACTT TTTCTGAGGT 101
TTCCTCTGGT CCTGGTATGA AGAATGTATT TACCCAAAAG TGAAACATTT
151 TGTCCTTTIT TAGCATCTTG TTCTGTTTGT GGAAGAACTC TACTTTGATA
201 TCACCACACA CAGGTAACGG CTGAGGGAAC TCAAAGTACA
TGAACTTGTC 251 TTCCCGTCGT GTGGGTCCTG AATTGGAGGA
ATATATCTTC ACCTTTAGCT 301 GGCAGACCAC AAACTGNAGG
ATTGCAAGTT CCGCCACTGA ACATTGGAAT 351 AGTTTCAAAC
ATCATCTTGT GAAACAACAG TGCCACTGGT CTATAANCCA 401 -
GATGATTCTT TAACAGGGTA GCTATAA
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20 It is particularly useful to use a nucleic acid which is capabl e of
sel ectively hvbridising to..tthe gene corresponding to the_cDNA insert
of clone | MAGE 264611. The gene itself, or a suitably sized fragnent
thereof, is parti cul arl.y-rsui ted as a probe. 25 The probe is ideally
bet ween 10kb and 1Mo, preferably between 60- 200kb. FISH is
descri bed by Regb¥isgée al (1994) Leukem a 8(9), 1447-1452. po/cpd&62583°C or
PAC cl one (such as BAC cl one 60C5) is used on nuclei WO 97/ 15686
PCT/ GB96/ 02588 61 i sol at ed
-fromprostate tissue. The nethod for isolating nuclei fromfrozen

‘tissue is as foll ows. Extraction 9%) Nucl ei from Frozen Ti ssue
(adapted from Xiao et al 5 (1995) Am J. "Pathol. 147, 896-904)

LOCUS N35389 437bp mRNA EST 16-JAN-1996 DEFINITION
yy23e03.s1 Homo sapiens cDNA clone 272092 3°. ACCESSION N35389 NID
gl156531 KEYWORDS  EST. SOURCE human clone=272092 primer=mi3 -40
forward library =Soares melanocyte 2NbHM vector=pT7T3D (Pharmacia) with a
modified polylinker host=DH10B (ampicillin resistant) Rsitel =Not I Rsite2=Eco
RI Male. 1st strand cDNA was primed with a Not I - oligo(dT) primer
[5-TGTTACCAATCTGAAGTGGGAGCGGCCGCAGTTTTTITTTTITTITITITIT-3),
double-stranded cDNA was size selected, ligated to Eco RI adapters
(Pharmacia), digested with Not I and cloned into the Not 1 and Eco Rl sites of a
modified pT7T3 vector (Pharmacia). Library constructed by Bento Soares and
M.Fatima Bonaldo. RNA from normal foreskin melanocytes (FS374) was kindly
provided by Dr. Anthony P. Albino. ORGANISM Homo sapiens
Eukaryotae; Metazoa; Eumetazoa; Bilateria; Coelomata; Deuterostomia; Chordata;
Vertebrata; Gnathostomata; Osteichthyes; Sarcopterygii; Choanata; Tetrapoda;
Amniota; Mammalia; Theria; Eutheria; Archonta; Primates; Catarrhini; Hominidae;
Homo. REFERENCE 1 (bases 1t0437) AUTHORS Hillier L., Clark,N., Dubugue,T.,
Elliston, K., Hawkins,M., Holman,M., Hultman,M., Kucaba,T., Le M.,
Lennon,G., Marra, M., Parsons,J., Rifkin L., Rohlfing,T., Soares,M., Tan,F.,
Trevaskis E., Waterston,R., Williamson,A., Wohidmann,P. and Wilson,R.
TITLE The WashU-Merck EST Project JOURNAL Unpublished (1995) COMMENT
Contact: Wilson RK . WashU-Merck EST Project Washington
University School of Medicine 4444 Forest Park Parkway, Box 8501, St. Louis,
MO 63108 Tel: 314 286 1800 Fax: 314 286 1810 Email:
est@watson. wustl.edu High quality sequence stops: 311 Source: IMAGE
Consortium, LLNL This clone is available royalty-free through LLNL ; contact the
IMAGE Consortium (info@image.lIni.gov) for further information. FEATURES
Location/Qualifiers source 1. .437 /organism = "Homo
sapiens” /clone="272092" mRNA <1..>437 BASE COUNT
108a 79c 78g 166t 6 others ORIGIN N35389 Length: 437 September
10, 1996 19:04 Type: N Check: 9803 .. 1 CAGTTTATTC AAGTTTATTT
TCATGGTGTT TTATCCCTCT TGATAAAAAA 51 AAATTCAGAC
TITTGTAATT TGTGTATGCT GATCTTCATC AAAAGGTTCA 101 .
TTCTCTGGAT CAGAGTCAGT GGTGTCAGAA TATCTATAAT GATCAGGTTC
151 ATTGTCACTA ACATCTGGTG TTACAGAAGT TGAACTGCTA GCCTCTGGAT
201 TTGACGGCTC CTCTACTGTT TINGTGAAGT ACAGCTTCAC
CTTAAAATTT 251 GGAGAAAAGT ATCGGTTGGC TTTGTCTTTA
TITGCNTTGT CAAGATCATT 301 TTCTGTTAAA GTAAGTACTA
TGATATTCCT TGTCATTATC TGCACGCTCT 351 ATACTGCAAA
TGCTATCGAT TTCTTGATCA CATAGACTTC CATTTTCTAC 401
TTTTTCNGAG GTTTCCCCCN GGTCCNGGGT AATGAAN '
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(1) Cut 2x5x5 mm portion of frozen tissue - take w thout defrosting whole
speci nen. Thaw at roomtenperature for 1-3 mnutes. (2) Mnce tissue
fitnely in 35 mmplastic petri dish using opposed scal pel blades. (3) Add 10
1 mM of 0.5 %pepsinin 0.9%NaCl pH 1.5 to the dish. Transfer to 15 ni
centrifuge tube. (4) Incubate in water bath at 37[err]C for 15-30 m nutes
or unt i | wesgnseenour chunks have di sappeared. (NB the PEHEBISARISA
shoul d be the mnimumrequired to di saggregate the tumour). Vortex
every 5 m nutes. (5) Add 14 ml of PBS and collect nuclei by
centrifugation - 5 15 mnutes at 15,000 rpm (6) Discard all but 0.5 m of
super nat ant by aspiration. Resusper8® nuclear pellet in the residual
supernatant. (7) Apply a drop (10 [err]l) of suspension onto a
non- coat ed EOCUS. AN48030 372 bppemBNAn by pESTe nil4FEB199¢ DEFINIHON yi ng
t o det er m ngy28E03.H1eHothé eapiens cDNA ¢lonke222092 51 similamuoopr i at eSW:TENSCHKIK ar e
over cr owdedQo4205TENSINDEI]Si AGCESSIOM t R4SBBENIDf  nugl 189196 KEXWORDS a@sT.
anot her dr oSOURCEUS P ®iifaf Bloné=272093 prilier=T7 libiafi=Somds mblahocite/2NbBIEMS| | des.
(9) | mrerse i ned@peprie ¢Phabicia | with hanodified plPlinkentbstSDHI0B) Air dry.
(11) Bake afanipwiilfih résistdnty Relteh2Nos] Reite2eEcp/RitMale. 1st straikdi des NMaxDINA shor ed
at this p0| Prim&f &b fwitl 0ws fNdehyidr at eoligh(dTy g hprdhéranol series (75% 85%
95% for 2 N AECAATETGANGTGGGAGEGHT ),
dessi cant; St or egdyBelsttifded WIN 4 a¥as ik PRIEEled ligdted BE RE 4@dpfers | C (| ¥ can
e ! .thEth L gi %“-‘Ml?ﬂbt pﬂldtditﬁxeﬂhiﬁbkl%eth&%&ﬁﬂ'%UbS;g:‘g&tsnes of a
ybridi zati armyabia). i on e riQEeS &Soares and
denat ur ed. xed (ﬁ :ﬁﬁﬁaat ﬁ%[ erﬁ;l.],&nvyﬂag, mr@ﬂq{lga(gsc
pH 7.0 unde %o ;3 5 M nut Kihinol 1B &nblgaﬁ anol
seri es of % dtae! ;g itttz Bitaleta: éoél%xﬂ&& es eaCbeﬁeﬁsﬁhﬁa,@anm,
Vo 97/ 15686 brata; Gnathostomata; Osteichthyes; Sarcopterygii; Choanata; Tetrapoda;
PCT/ GB96/ 02 iota; Mammalia; Theria; Eutheria; Archonta; Primates; Catarrhini; Hominidae;
Homo. REFERENCE 1 (bases 1 t0372) AUTHORS Hillier,L., Clark,N., Dubuque,T.,
Elliston, K., Hawkins,M., Holman,M., Hultman,M., Kucaba,T., Le,M.,
Lemnon,G., Marra,M., Parsons,J., Rifkin,L., Rohlfing,T., Soares,M., Tan,F.,
Trevaskis E., Waterston,R., Williamson,A ., Wohldmann,P. and Wilson,R.
TITLE The WashU-Merck EST Project JOURNAL Unpublished (1995) COMMENT
Contact: Wilson RK WashU-Merck EST Project Washington
University School of Medicine 4444 Forest Park Parkway, Box 8501, St. Louis,
MO 63108 Tel: 314 286 1800 Fax: 314 286 1810 Email:
est@watson. wustl.edu High quality sequence stops: 240 Source: IMAGE
Consortium, LLNL This clone is available royalty-free through LLNL ; contact the
IMAGE Consortium (info@image.llnl.gov) for further information. FEATURES
Location/Qualifiers source 1. .372 /organism="Homo
sapiens” fclone="272092" mRNA <1..>372 BASE COUNT
122a 67c 76g 101t 6 others ORIGIN N48030 Length: 372 September
10, 1996 19:06 Type: N Check: 6071 .. 1 TTTTTGGATT CAAAGCATAA
AAACCATTAC AAGATATTTT ATCTTCTNNG 51 CTGAAAGACA
TTATGACACC GCCAAATTTA ATTGCAGAGT TGCACAATAT 101
CCTTTTGAAG ACCATAACCC ACCACAGCTA GAACTTATCA AACCCTTTTG
151 TGAAGATCTT GACCAATGGC TAAGTGAAGA TGACAATCAT GTTGCAGCAA
201 TTCACTGTAA AGCTGGAAAG GGACGAACTG GTGTAATGAT
ATGTGCATAT 251 TTATTACATC GGGGCAAATT TTTAAAGGCA
CAAGAGGCCC NAAGATTICT 301 ATGGGGAAGT AAGGGCCCGA
GACNAAAAGG GNGTAACTAT TCCCAGTCAG 351 AGGGCGCTAT
GTGTNTTATT AT
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62 Hybri di zati on Each hybri di zati on event usually occupies
half a slide. Probe |abelling.:: The BAC or PAC clone (eg BAC clone

60C5) 15 Us
generate a
recogni ses
D10Z1 a-sat
two probes

€d as a diagnostic 5 probe. 1he whole clone is used to
| abel | ed probe. A commercially avail abl e cl one that
sequences at the centronere of chronmobsone 10, eg Oncor

el (* 5*8? used as a control to det ect chr opepensnisss The
are ag ed differently so that t hey may be di sti ngui shed.

The probes are to be labelled by nick 10 translation with biotin or

di goxygenin using a commercially available kit (eg Bionick kit, Life
Technol ogi es). In an Eppendorf tube m x g0ng | abel | ed probe + 4 [err]g
Cot 1 DNA + 2 vol unes of ethanol. EXy m Xt ure in a speed vac for 25-30
m nutes. Re d| [err&h yvb ation X _
for nami de, B EISNbE n wéz%a @Qs.ﬁr E.«EL M( N or
probes have & < ? q l
hybridizati§ él S e ﬁ
[err]I of hyd ;@# mi x iy ’Oﬂ‘[
after ﬁ% nealjin 'Fg } g .&gﬁﬁ C for
5 m nutes. e |nne gt A ég |n qU|ckIy
to get all P gan gll at 37C for
30 minutes . HS !%
Pre-anneale rob& éég?% ; '2£¥? w ove %F hith a
22x22 nm co 't cgl in 4 e e‘?‘%ﬁ ?f W“PW f‘l‘ 2
ngf nhzbg |03|“2’& RGANEa gomo saplens ucaryome etazoa; gmm dark
Vertebrata Gnath sto ata; Mammalia; Eutheria; Primates; Catarrhini; Hominidae;
Homo. REFERENCE 1 (bases 1to 474) AUTHORS Hillier,L., Clark,N., Dubuque,T.,
Elliston, K., Hawkins, M., Holman,M., Hultman,M., Kucaba,T., Le,M.,
Lennon,G., Mamra,M., ~ Parsons,J., Rifkin,L., Rohifing,T., Soares,M., Tan,F.,
Trevaskis,E., Waterston,R., Williamson,A., Wohldmann,P. and Wilson,R.
TITLE The WashU-Merck EST Project JOURNAL Unpublished (1995) COMMENT
Contact: Wilson RK WashU-Merck EST Project Washington
University School of Medicine 4444 Forest Park Parkway, Box 8501, St. Louis,
MO 63108 Tel: 314 286 1800 Fax: 314 286 1810 Email:
est@watson. wustl.edu High qality sequence stops: 108 Source: IMAGE
Consortium, LLNL This clone is available royalty-free through LLNL ; contact the
IMAGE Consortium (info@image.!ini.gov) for further information. FEATURES
Location/Qualifiers source 1. .474 forganism="Homo
sapiens” /clone="126556" BASE COUNT 108a 8lc 89g 190
t 6 others ORIGIN R06763 Length: 474 September 10, 1996 19:04 Type: N Check:
6789 .. 1 AGCCGCTTTA ATTAAAGATC TTTTTITTIT TTTTTTTITIC
AGTTTATTCA 51 AGTTTATTTIT CATGGTGTTT TATCCCTCTT
GATAAAAAAA AATTCAGACT 101 TITGTAATIT GTGTATGCTG
ATCTTCATCA AAAGGGTTCA TTCTCTGGAT 151 CAGAGTCAGT
GGGTGTCAGA ATATCTATAA TGATCAGGTT CATTGTCACT 201

AACATCTGGN GTTACAGAAG TTGAACTGCT AGCCTCTGGG ATTTGACGGC

251 TCCNCTACTG TTTTTGTGAA GTACAGCTTC ACCTTAAAAT TTGGNGAAAA
301 GTATCGGTTG GCTTTGTCTT TATTTGCTTT GTCAAGATCA TTTTTTGTTA
351 AAGTAAGGAC TAGGATATTC CCTGTCATTA TCTGCACGCT

CTATACTGCA 401 AATGCTATCG ATTTCTTGAT CACATAGGGC

TTCCNTTTTC TACTTTTICT 451 GAGGGTTNCC CTGGTCCGGG NTTG
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30 3 x 5 mnutes in 50% formam de, 2xSSC, pH 7.0 at 42[err]C WO

97/ 15686 PCT/ GB96/ 02588
63 3 Xx 5 mnutes 2xSSC, pH 7.0 at 42[err]C 1 x 3 mnutes 4xSSC,
0. 05% Tween 20, pH 7.0 (=SSCCT) at roomtenp Probe detection 5

Step 1 - preincubation with SSCTM Pl ace 100 [err]]l of SSCTM (=SSCT +

5% Marvel = 1Wwadrasesé SSCT + 0.5 g Marvel, spun down bef or e POFGB96/02588t O
renove solids) onto the slide under a 22x50 nm coverslip. Place in a
noi st chanber at 37[err]C for 10 m nutes. Wash in SSCT for 3 m nutes.
(NB Al detection reagents are diluted in SSCTM ) For each detection 10
step 100 [err]|l of detection reagent is 8l aced under a 22x50 mm coverslip
and pl aced in a moist chanber at 37[err]C for 25-30 m nutes. Each step
i's f ol LOGHS by RD681411 nu2sbpaIhRNAIi n SSCESEt r 0B-WPReI995 DERINETION he
coplin yfll Fs03 U rHono kdpiene DN slond Q0655608 . ACOBSSIQN Nt RP6814eNIDEPt t he
| ast step vgus57484 KEYWORDS! | BSEASOUREEL X Humidh R16n€S 126356 libfary>=Sdaradfétal X S
M nut es washiver Bpikén PRELS S| | des anectéRpT798D \(Phainaéla) Witk MédiAAPpolPifikerS
(70% 95% H10B for 2 @hipitilif résiedit) r2M13RP1 Rdite IEL | Lesy
mounted in gltofluor Liver and sfiféenGigiiasdd weekiPosr dorbeption maleNems Ukt cont ai ni ng
DAPI 4, 6- girand dém'Ad'wap-Mewﬁ,i pdpace jas @@y@qyrﬁhﬁ,n[ﬁ’see bel ow) .
AACTGGAAGAATTAATTAAAGAT 3’], double-stranded
c¢DNA was ligated to Eco Rl adaptors (Pharmacia), digested with Pac I
and cloned into the Pac I and Eco Rl sites of the modified pT7T3 vector. Library
went through one round of normalization. Library constructed by Bento Soares and
M.Fatima Bonaldo. ORGANISM Homo sapiens Eucaryotae; Metazoa; Chordata;
Vertebrata; Gnathostomata; Mammalia; Eutheria; Primates; Catarrhini; Hominidae;
Homo. REFERENCE 1 (bases 1t0429) AUTHORS Hillier,L., Clark,N., Dubuque,T.,
Elliston, K., Hawkins,M., Holman, M., Hultman,M., Kucaba,T., Le M.,
Lennon,G., Marra,M., Parsons,J., Rifkin,L., Rohifing,T., Soares, M., Tan,F.,
Trevaskis,E., Waterston,R., Williamson,A., Wohldmann,P. and Wilson,R.
TITLE The WashU-Merck EST Project JOURNAL Unpublished (1995) COMMENT
Contact: Wilson RK WashU-Merck EST Project Washington
University School of Medicine 4444 Forest Park Parkway, Box 8501, St. Louis,
MO 63108 Tel: 314 286 1800 Fax: 314 286 1810 Email:
est@watson. wustl.edu High qality sequence stops: 307 Source: IMAGE
Consortium, LLNL This clone is available royalty-free through LLNL : contact the
IMAGE Consortium (info@image.llnl.gov) for further information. FEATURES
Location/Qualifiers source 1..429 /organism="Homo
sapiens” /clone="126556" BASECOUNT 114a 73c 65g 176
t  1others ORIGIN RO06814 Length: 429 September 10, 1996 19:16 Type: N Check:
889 .. 1 TGTTCTGTAA GTTACTTTTA CCGTTAAACT TCTTAATGTT
GCTTATTGTT 51 TGTCTTACAT TTTTAGGTTG GATTTITTCTT
AAGTCACATG TCTAATAAAA 101 AAAACCCTTA AATACCTCAT
TTATTCGTCT TCGTTAGTGA ATGCATTGTT 151 GTACATATTA
GATTTTTCTC TTTAGATAAC TCAGCTTCCC CTATTAAGTG 201
CCACATGTAT TACAAAATTT TATTTATGTT TTATTGTTTA ATAAACTCTT 251
GAGAACTAGA TACATTTTAA TCATTTGTAA TACTTACATT TTCTAAAACA
301 CTTCATTITT CCCGGGGTTC TTCAACAAAG GGGATGGCAT GTAGGTACAA
351 GGGATAGCTT TACCNGTGTT AGGAAGGTTG TTTTCACACC
TTTACATCAA 401 CTGCATAGTC CCGTTTTTGT TGGGGCCCA
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20 Dual probe detection (two col our) Step 2 - nobuse anti-Di goxygenin

FITC and Avidin-Texas Red, Step 3 - rabbit anti-nouse FI.TC__and
anti-Avidin Biotin. Step 4 - anti-rabbit FI TC, Avidi n-Texas Red.
Counterstain: DAPI (0.15 [err]g/m =5 [err]l of 30 25 [err]l/mM stock
solution + 995 [err]l glycerol (Cytofluor). Resul ts For
normal prost af@ydaRkdsg, the 60C5 probe produces two signal s penebssesasr 30
cell. Two spots per cell are also seen for the chronosonme 10 centroneric
WD 97/ 15686 ,

PCT/ GB96/ 02588 64 mar ker

D10zZ1. If a prostate cell has only one, ggr no spots, produced by
hybri di sation with the 60C5 probe, indicating a deletion in the region

covered by Lbeiysor obggashen the vpel MRNA cancegsys. bSUAPRIgUBISEFINITION:
number of s ppisyan 23 Wakk dRchuriah FatalGRePcDRA! bty HoRid shpienshUMbEr DINLSPIRRS 5
visual i sed gpisgpishnea COESSIDNC NR20487 REB! I OMBI$QA8SPKEFWORNS N ESTd SOURCH)
- human. ORGANISM Homo sapiens Eukaryotae; mitochondrial eukaryotes;
Metazoa; Chordata; Vertebrata; Eutheria; Primates; Catarrhini; Hominidae; Homo.
REFERENCE 1 (bases 1 to 224) AUTHORS Choi,S.S., Yun,J.W,, Choi,E.X.,
Cho,Y.G., Sung,Y.C. and Shin,H.-S. TITLE Construction of a gene expression profile
of a human fetal liver by single-pass cDNA sequencing JOURNAL Unpublished
(1995) COMMENT Contact: Hee-Sup Shin Developmental Genetics
Pohang Institute of Science & Technology San31, Hyojadong Pohang,
790-784 Republic of Korea Tel: 562-279-2291 Fax: 562-279-2199
Email: shinhs@vision.postech.ac.kr Seq primer: T3 primer. FEATURES
Location/Qualifiers source 1. .224 {organism="Homo
sapiens” /note="Vector: pBluescriptll SK(-); Site_1: EcoRI; Site_2:
Xhol; The cDNA library made by oligo-dT primed and
directionally cloned between 5’ExoR 1-Xhol3’ sites."” /clone="F1-578D"
fclone_lib="22 week old human fetal liver cDNA library”
flab_host="XL1-blue MRF'"  mRNA <1. .>224 BASE COUNT 45 a
78c 67g 34 t ORIGIN R29457 Length: 224 September 10, 1996 19:11 Type:
N Check: 1046 .. 1 GGGCTCCGGA GCCGCCGGCG GAGGCAGCCG
TTCGGAGGAT TATTCGTCTT 51 CTCCCCATTC CGCTGCCGCC
GCTGCCAGGC CTCTGCTGCT GAGGAGAAGC 101  AGGCCCAGTC
GCTGCAACCA TCCAGCAGCC GCCGCAGCAG CCATTACCCG 151
GCTGCGGTCC AGAGCCAAGA CGCAGAGAGG GCATCAGCTA CCGCCAAGTC
201 AGAGCATTTC CATCTCAGAA GAAG
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has occurred in the region covered by 60C5, and the cell is cancerous.
The i nterphase FI SH nethod can be used using genomc clones in the
region. Preferably the genom c DNA is about 60-200 kb. Typically, 10
normal tissue shows two dots, whereas tunour tissue shows one or no
dots, or alternatively fewer dots than the nunber of chronosone 10
copi es presenwWoeisess cell. Centroneric repeat sequences ar BCT/GB5/02588
denonstrate the presence of chronobsone 10 in a cell. However, even a

normal tissue will show sone cells with only single signals (spots). For 15

a solid tissue, efficiency is typically between 85 and 95 % ie 85-95

nucl ei c per 100 show two signals. EB4iciency is dependent on both the

probe and t he experinental conditions but nay be optim sed

enpi ri cal | yLOGUSct e@05157 ti2660p SIMRMA a si grEST cam0-JUNH1898 PEFINITIONt age

of cells wi tBST03045 Homo sapiens cDNA silgneaHFBI$42. XGCESSIONI N TOSESTSHID! e of
cont am nat i 316309 KE¥WORBIS| SEST.|SOURCE  prHunei clont=HFBCS42 ibrage= Fefa? Biain,

reachi ng 10GHatapénei @a¥9B5206)0r € desi r alekwor+DambdaZ ABIE Peifiier M13 2161 BIE FKOf
the cells prgegitionp fénds§e assaysSoligo-dT + ralihuﬁpnhﬂd SDNARSthebikClamBadzs and
out cones ar gector, )1.01dKe ti ssue aveige ser size.  TORGANISM "Hond SapRRad out/purify

affected ar ﬁkﬂfvo&z* AfivtRlia;20Kbréatd; "agsbratat i Brmalih Théria;, Label Edthieria ©Pifnkibs;
det ect abl e tBgloriihi: | QatdeRiin HonRkiBRe REFERENCIPA E(bases 1 toS268)! CAUTHORS
hybri di si g AyameIMITRN Kerlovags, ARRITORGIds,BY an@ Mehd). CIONTITLE 334087
excess probequende TMsJueHhiey Biveydtyiof TeARcrpi®REm P ODCHuman Braly DIOWRRK
single |OCUSNht§ré/G§dé€1|4J 286[267 (1993 COMMENPOL ) DYCHTet: A/daRRY MD (

The)

to a
In

unaf f ect ed {rh e forlGéofii Résedrth Of Cel 163 @18k ORGA, ikl WD a7 Gnal s,

per cell. A m ngyi3018690086! | S May RROY0IZEGF28 han T Wo KRRt %da%ﬁ‘s@ugr org.
FEATURES Location/Qualifiers source 1. .266
/organism = "Homo sapiens” I/clone="HFBCS42" BASE COUNT 95

a 4c 57g 69t 1 others ORIGIN T05157 Length: 266 September 10, 1996
19:06 Type: N Check: 4398 .. 1 TGGAGGGAAG ACAAGTTCAT
GTACTTTGAG TTCCCTCAGC CGTTACCTGT 51 GTGTGGTGAT

ATCAAAGTAG AGTTCTTCCA CAAACAGAAC AAGATGCTAA 101
AAAAGGACAA AATGTTTCAC TTTTGGGTAA ATACATTCTT CATACCAGGA

151 CCAGAGGAAA CCTCAGAAAA AGTAGAAAAT GGAAGTCTATGTGATCAAGN
201 AATCGATAGC ATTTGCAGTA TAGAGCGTGC AGATAATGAC

AAGGAATATC 251 TAGTACTTAC TTTAAC
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WD 97/ 15686

PCT/ GB96/ 02588 L 65 to
‘ineftfircient hybridisation. (vii) In affected tissues, a significantly
greater nunber of cells are found to show single or no signals from
.the specific probe. It will be appreciated that contam nating nornal

cells will aff\pgbynsese the proportion of cells seen with twpcriceseé2sss 5
"Prognostic information for the solid tunmour, neurobl astoma, has been

obt ai ned by other workers using unrel ated probes but simlar FISH

nmet hods (Taylor et al (1994) Br. J. Cancer 69, 445-451). 10 Exanple 4:
Det ecti on of pol ypepti des A m)noch_gnal anti body directed at the

t umour suppressor gene product is elled with [err]l. A sanple of

prostate ti red a BEPar SHREERY 995
SDS- pol yacr 9'?1 &ﬁg&. m% SIIﬂFS'prAt‘:@Eﬁ ] © J}g E?ﬁ}t%%"qot ted
onto a nitr Ta8GUR rbi’onbﬂ%i' —Strat dnl uIn
nmonocl onal 2 " vectdr r_g, xpP k! duct
| s det ect _ed: l%?‘i’l Rsitel Ecotlfiﬁ s@fﬂg Qﬁoﬂﬂ %sed
suscepti bi |1y 18nl%ier uﬁﬁﬂ&&iﬁmt : ' erap%&e Cs1ze 1
applicationg, UgrgAP %@1 %d t| ent
:’/\28,[ Io? sg;c a tﬁtor sequence: pros (:lulllfﬁ]lqlnluuu

' Homo sapiens Encaryotae; Metazoa; Chordata; Venebrata Gnathostomata.

Mammalia; Eutheria; Primates; Catarrhini: Hominidae; Homo. REFERENCE 1

(bases 1 t0 396) AUTHORS Hillier,L., Clark,N., Dubuque,T., Elliston K., Hawkins,M.,
Holman,M., Hultman,M., Kucaba,T., Le,M., Lennon,G., Marra, M., .
Parsons,J., Rifkin,L.., Rohifing,T., Tan,F., Trevaskis,E., Waterston,R.,
Williamson,A., Wohldmann,P. and Wilson,R. TITLE WashU-Merck EST Project
JOURNAL Unpublished (1995) COMMENT . Contact: Wilson RK
WashU-Merck EST Project Washington University School of Medicine
4444 Forest Park Parkway, Box 8501, St. Louis, MO 63108 Tel: 314 286 1800
Fax: 314 286 1810 Email: est@watson.wustl.edu High qality
seguence stops: 242 Source: IMAGE Consortium, LLNL This clone is
available royalty-free through LLNL ; contact the IMAGE Consortium
(info@image.linl.gov) for further information. FEATURES Location/Qualifiers
source 1. .396 /organismn ="Homo sapiens”
/clone="81420" BASE COUNT 119a 75¢ T74g 126t 2 others ORIGIN
T60214 Length: 396 September 10, 1996 19:07 Type: N Check: 5134 .. 1
TCAAATCCAG AGGCTAGCAG TTCAACTTCT GTAACACCAG ATGTTAGTGA
51 CAATGAACCT GATCATTATA GATATTCTGA CACCACTGAC TCTGATCCAG
101 AGAATGAACC TTTTGATGAA GATCAGCATA CACAAATTAC
AAAAGTCTGA 151 ATTTTTTTIT ATCAAGAGGG ATAAAACACC
ATGAAAATAA ACTTGAATAA 201 ACTGAAAATG GGACCTTTIT
TTTTTTTAAT GGGCAATAGG GACATTGTGT 251 CAGGATTACC
AGTTATAGGG GACAATTCTC TTTTCCCTGG- -ACCCAATCTT 301
GTTTTTTACC CTATACATCC ACCGGGGGTT TTTTGACACT TGTTTGTCCC -
351 AGTTGGAAAA AGGGTTGTNT TGGCCGTNGT CCAGGATTAT ACCCTT
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E;<arrpl e 6: Use of | MACE clone 264611 (and prinmer or probes derived

therefronm) in diagnosing prostate cancer Cl one 264611 (and priners
or probes derived fromit) are used for 30 detection of altered nRNA

| evel s by in situ hybridisation, Northern WD 97/ 15686

PCT/ GB96/ 02588 66 anal ysi s
(al so detecti wooafsesét ered MRNA species profile) or quanti tBETGRI602588

RT- PCR. For expression detection nmethods (other than in situ

hybridi sation), it is preferable to use substantially pure tunour tissue.
In situ hybridisation uses fixed tissue. A positive result indicative
of 5 prostatic cancer is altered exprésion |evels conpared to prostate
ti ssue which is not cancerous or an altered pattern of transcript

expr essi on LOCUSconpaM&B66® nor mdbl ppostmRNAt i ssue. FlTpl es HGIMANIO6 or
anal ysi s al BEFINITIONnzb46d@5. f Ir Somtes [fetad dong NoHL 193V #lombi sapiens cDNA elohe 306692
needl e bi opsy fr of\. ACCESSIONt 2W23656 NIDom ngl30MAEKEYWORDS ESTUSQURCET S
derived from hingax DNORGAMNESM HobmbsépGénsc| one 2Bukafiybtaer mitochondrial @dkdryotesiRT- PCR
fol | owed byMezas;iChordded; ect i orVertebyatap Eetherid; Rrintasesj Gatarrhini; Hominigae; Hdnoes ul t
i ndi cati ve REFEREBCE! e Icabases 1it 450 JOUTHORSN Hiiliercidi, iGlark,N., Dubbaqie, DS, or
a truncat ed ERis@ngK.0 HawkinscM., 15 ThHelmah/M., rbileasMQf Kidaba, TEXREM.¢ ar e
useful in dek@hiGyMadi@,Ml,esence @hrsons,)., Rifkin,L., Rohlfing,T., Soares,M., Tan,F.,
Trevaskis,E., Waterston,R., Williamson,A., Wohldmann,P. and Wilson,R.
TITLE The WashU-Merck EST Project JOURNAL Unpublished (1995) COMMENT
Contact: Wilson RK WashU-Merck EST Project Washington
University School of Medicine 4444 Forest Park Parkway, Box 8501, St. Louis,
MO 63108 Tel: 314 286 1800 Fax: 314 286 1810 Email:
est@watson. wustl.edu This clone is available royalty-free through LLNL ; contact
the IMAGE Consortium (info@image.linl.gov) for further information.
Seq primer: mob.REGA +ET High quality sequence stop: 240. FEATURES
Location/Qualifiers source 1. .451 lorganism="Homo
sapiens” /note="0Organ: lung; Vector: pT7T3D (Pharmacia) with a
modified polylinker; Site_1: Not I; Site_2: Eco RI; 1st strand
c¢cDNA was primed with a Not [ - oligo(dT) primer
[5’-TGTTACCAATCTGAAGTGGGAGCGGCCGCAATTTTTTTITITTTITTITTT-3'],
double-stranded cDNA was size selected, ligated to Eco RI .
adapters (Pharmacia), digested with Not I and cloned into the Not I and Eco
RI sites of a modified pT7T3 vector (Pharmacia). Library went through one
round of normalization to a Cot = 5. Library constructed by Bento
Soares and M.Fatima Bonaldo. This library was constructed from
the same fetus as the fetal heart library, Soares ~ fetal heart NbHH19W."
/clone="306632" /clone_lib="Soares fetal lung NbHL19W"
/dev_stage="19 weeks" /lab_host="DH10B (ampicillin
resistant)” mRNA <1..>451 BASECOUNT 1482 76c 82g 141
t 4 others ORIGIN W23656 Length: 451 September 10, 1996 19:10 Type: N Check:
6961 .. 1 CAACTTCTGT AACACCAGAT GTTAGTGACA ATGAACCTGA
TCATTATAGA 51 TATTCTGACA CCACTGACTC TGATCCAGAG
AATGAACCTT TTGATGAAGA 101 TCAGCATACA CAAATTACAA
AAGTCTGAAT TTTTTTTTAT CAAGAGGGAT 151 AAAACACCAT
GAAAATAAAC TTGAATAAAC TGAAAATGGA CCTTITTTIT 201
TTTAATGGCA ATAGGACATT GTGTCAGATT ACCAGTTATA GGAACAATTC
251 TCTTTTCCTG ACCAATCTTG NTTTACCCNA TACATTCCCA GGGGTTTGGA
301 CACTTGGTGG TCCAGNTTGA AAAAAGGTTG TGTAGCTGTG
NCATGGTATA 351 TACCTTITTTG TGGCCAAAAG GGACATTTAA
AATTCAATTA GGATTAATAA 401 AGATGGGCAC TTTCCCGTTT
AATTCCAGTT TTATAAAAAG TGGGGACAGA 451 C
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prostate adenocarci noma. Primers derived fromintroni c sequences of
the_gene_corresponding to 20 | MAGE 264611 (for exanple, those_shown in

Figures 29 to 34), are used . to anplify the gene exons, which are then
exam ned for nutations by vari ous net hods (sequencing, SSCP or any
formof m smatch detection) or used in protein truncation assays.

Sui t abl e sarrplva%?.},m&ude fresh prostate tunour tissue, ppiRpbédaesscel | s
recovered from blood, urine or 25 senen, and DNA recovered from paraffin
bl ocks. O her nethods for detecting nutations useful in this exanple
I ncl ude DGGE, direct sequencing, msmatch cl eavage, heterozygote

anal ysi s and chem cal cleavage. 30 g7 WO 97/ 15686

PCT/ GB96/ 02588 ' 67 Exampl e 7:

Loss- of - het qiorugosi t wiisah) as 20dipgnomRNG Pr ognost EST 08Mh Y-1996
Loss ‘of het SEPINUPION Y3262 Hiinfih retfa DN r@ bty Pritnea/shiblitrdy Hotho sapiens
cDNA. ACCESSION W27533 NID g1307337 KEYWORDS EST. SOURCE
human. ORGANISM Homo sapiens Eukaryotae; mitochondrial eukaryotes;
Metazoa; Chordata; Vertebrata; Eutheria; Primates; Catarrhini; Hominidae; Homo.
REFERENCE 1 (bases 1t0902) AUTHORS Macke, J., Smallwood, P. and Nathans,
J. TITLE Adult Human Retina cDNA JOURNAL Unpublished (1996) COMMENT
Contact: Dr. Jeremy Nathans Dr. Jeremy Nathans, Dept. of Molecular
Biology and Genetics Johns Hopkins School of Medicine 725 North Wolfe
Street, Baltimore, MD 21205 Tel: 410 955 4678 Fax: 410 614 0827
Email: jeremy_nathans@qmail.bs.jhu.edu Clones from this library are NOT
available. PCR PRimers FORWARD:
CTTTTGAGCAAGTTCAGCCTGGTTAAGT BACKWARD:
GAGGTGGCTTATGAGTATTTCTTCCAGGGTAA Seq primer:
GGGTAAAAAGCAAAAGAATT. FEATURES Location/Qualifiers  source
1. .902 forganism="Homo sapiens" /note="Organ:
eye; Vector: lambda gt10; Site_1: EcoRI; Site_2: EcoRI; The library used
for sequencing was 2 sublibrary derived from a human retina cDNA library.
Inserts from retina cDNA library DNA were isolated,
randomly primed, PCR amplified, size-selected, and cloned into lambda
gtl0. Individual plaques were arrayed and used as templates for PCR
amplification, and these PCR products were used for sequencing.”
/clone_lib="Human retina cDNA randomly primed sublibrary"
/sex="mixed (males and females)” ftissue_type="retina"
/dev_stage="adult" /lab_host="E. coli strain K802" mRNA
<1. .>902 BASE COUNT 124a 110c 117g 131t 420 others ORIGIN
W27533 Length: 902 September 10, 1996 19:05 Type: N Check: 224 .. 1
GNGNNNTTNC TACTCANGAT CATTTGGNGG TTAAAGTAAG TACTAGATAN
51 TCCTTGTCAT TATCTGCACG CTCTATACTG CAAATGCTAT CGATTTCTTG:
101 ATCACATAGA CTTCCATTTIT CTACTTTINC TGAGGTTNCC
TCTGGTCCTG 151 GTATGAAGAA TGTATTTACC CAAAAGTGAA
ACATTGGGTC CTTTTTTAGC 201 ATCTGGTNCT GTGNGTGGAA
GAACTCTACT TGGATATCAC CACACACAGG 251 TAACGGCTGA
GGGAACTCAA AGTACATGAA CTTGTCTTCC CGNCGNGTGG 301
GTCCTGAATT GGAGGAATAT NTCTTCACCT NNAGCTGGCA GACCACAAAC
351 TGAGGATTGC AAGTNCCGCC ACTGAACATG GGAATAGGNT
CAAACATCAN 401 CTTGGGAAAC AACAGGGNCA CTGGTCTTTT
ANCCAGNTGA TCNNNACAGG 451 GGGTATNATA NACANANGGG
CCCNNNNNGG AATGGGNCNC CNNGGGGTTN 501 NNCCCNNNNC
CCANNNNNNC ANNGGGNTNC CGGNGGGNNN NNNNNNNNNN 551
NNNNNNNNNN NNNNNNNNNNNNNNNNNNNN NNNNNNNNNN NNNNNNNNNN
601 NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN
NNNNNNNNNN 651 NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN
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5 (AFMB37xf9) and D10S215 are used to determ ne | oss of the D10S541-

D10S215 interval. These markers consi st of bl ocks of tandem CA
repeats fl anked by uni que DNA sequence and are comonly known as

m crosatellites. The nunber 10 of CA repeats shows variation between

al l el es (honol ogs on different chronosones). This nmay be exploited to
di stingui sh t WO E8monol ogous chrompsomal regi ons beaP¢HGEIEARSE
markers in a given tissue. By conparing biopsied prostate DNA (eg from
urine or senen) mcrosatellite profiles with those of DNA extracted
from bl ood or cheek cells (eg by 15 neagns of a nout hwash), |oss of one
honol og of the D10S541- D10S215 i nt in prostate tissue can be
assessed. This method is partlcularly useful for dlstanU|sh|ng

?ﬁteween neo g?‘gNNNN (H‘%?ﬁ@w horml 0 %SI ‘gbm of

pr ost at "E%;é%?

nor e det ai I h‘ﬁ |ve ﬁq N é‘ and t he
NNNNRIN

Figure | egeHB‘NNNN

5' - AAGCAAGTNNAREN AN N NNNNNNNNN NNNNNNNNNN
5' CCACAAGTAACAEIAAAWM%N N NNNNNNN:MOEM@‘INNNNNN
5' - TGGCAT CANNININNNNN (SEQ ID No 3) 30

5' GL,IIIAC(:IIIL,IICACATGGTS (SEQ I D No 4)

Table 19 (continued)
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WD 97/ 15686

PCT/ GB96/ 02588 68 D10S1765:
5' - ACACTTACATAGIGCTTTCGCG 3" - - (SEQ I D No 5) _

5' - CAGCCTCCCAAAGTGC- 3! (SEQ I D No 6) Doubl e del etion
of the gene may be detected by anal ogous nethods. 5 Exanpl e 8:
Mitation in tygfséggPpPr essor. gene Anal ysi s of nucl epcr/gBosinsse t he
preferred nucleic acid of the invention, conparing a sanple froma

tumour with a sanple from bl ood, revealed 10 the foll ow ng nutation:
BLOOD: GAGGCCCTAG ATTTCTATGG GGAAGT- AAGG ACCAGAGACA AAA (SEQ ID No 9)
TUMOUR: GAGGCCCTAG ATTTCTATGG GGAAGTITAA@I ACCAGAGACA AAA (SEQ ID No 10)
15 There is a T insertion in exon 4 (tunour 24). This nutation causes a
frameshi ft, DOEUS ti ng W3068%e i nca0popat imRNAf i nappr 8T at e 8BIMAYASHES
into - t IDERINTEION" zpTTbd el Soaes senésoent ffibfoblass NYHSFHemol sapiéns eBNA
prenmat ure clofid 509897 ST ACCESSION € IWB068aNIBNCOUN 1811370 KEYWORDY - fBSane
stop codon. SOURCE hi Shiténat ORGARISMI @A &fdichd! | oW ngERGIYoaePMitbdheadriapn Of
exon 4 (usi ggkaryotes; Mazoft CRéttifta;pr | Mer s devditebRie Buthetil:e Pfiinge$;eCArrfNion 4)
and subsequefminidae; Homo. REFERENCE 1 (bases 1 to 601) AUTHORS Hillier,L., Clark,N.,
Dubuque,T., Elliston K., Hawkins,M., Holman,M., Hultman,M., Kucaba,T.,
Le,M., Lennon,G., Marra,M., Parsons,J., Rifkin,L., Rohlfing,T., Soares,M.,
Tan,F., Trevaskis,E., Waterston,R., Williamson,A., Wohidmann,P. and
Wilson,R. TITLE The WashU-Merck EST Project JOURNAL Unpublished (1995)
COMMENT Contact: Wilson RK WashU-Merck EST Project
Washington University School of Medicine 4444 Forest Park Parkway, Box 8501,
St. Louis, MO 63108 Tel: 314 286 1800 Fax: 314 286 1810
Email: est@watson.wustl.edu This clone is available royalty-free through LLNL
; contact the IMAGE Consortium (info@image.llnl.gov) for further information.
Seq primer: mob.REGA+ET High quality sequence stop: 463.
FEATURES Location/Qualifiers source 1. .601 _
/organism="Homo sapiens” /mote="Vector: pT7T3D (Pharmacia) with a
modified polylinker V_TYPE: phagemid; Site 1: Not I; Site_2: Eco
R 1 3
TGTTACCAATCTGAAGTGGGAGCGGCCGCATTTTTTTTTITTTITTTTITTTT .
3’], double-stranded cDNA was size selected, ligated to Eco RI
adapters (Pharmacia), digested with Not I and cloned into the Not I and Eco
R1 sites of a modified pT7T3 vector (Pharmacia). Library went through one
round of normalization to a Cot = 5. Library constructed by Bento
Soares and M.Fatima Bonaldo." Iclone="309597"
/clone_lib="Soares senescent fibroblasts NbHSF" /lab_host="DH10B
{ampicillin resistant)" mRNA <1. .>601 BASE COUNT 176 a 105c
122g 1971t 1 others ORIGIN W30684 Length: 601 September 10, 1996 19:13
Type: N Check: 2320 .. 1 GCAAGAGGGA TAAAACACCA TGAAAATAAA
CTTGAATAAA CTGAAAATGG 51 ACCCTTTTIT TTTTAATGGC
AATAGGACAT TGTGTCAGAT TACCAGTTAT 101 AGGAACAATT
CTCTTTTCCT GACCAATCTT GTTTTACCCT ATACATCCAC 151
AGGGTTTTGA CACTTGTTGT CCAGTTGAAA AAAGGTTGTG TAGCTGTGTC
201 ATGTATATAC CTTTTTGTGT CAAAAGGACA TTTAAAATTC AATTAGGATT
251 AATAAAGATG GCACTTTCCC GTTTTATTCC AGTTTTATAA
AAAGTGGAGA 301 CAGACTGATG TGTATACGTA GGAATTTTTT
CCTTTTGTGT TCTGTCACCA 351 ACTGAAGTGG CTAAAGAGCT
TTGTGATATA CTGGTTCACA TCCTACCCCT - 401 TTGCACTTGT
GGCAACAGAT AAGTTTGCAG TTGGGCTAAG AGAGGTTTCC 451
GAAGGGTTTT GCTACATTCT AATGCATGTA TTCGGGGTTA GGGGAATGGA
501 GGGGAATGCT CAGAAAGGAA ATAATTTTAA TGCTGGACTC TGGACCATAT
551 ACCATCTCCA GCTANTTACA CACACCTTTC CTTAGCATGC
CACAGTTATT - 601 A

_Table 20
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séquenci ng of the PCR product using standard nethods. TABLES 25

WD 97/ 15686 PCT/ GB96/ 02588
69 Table 2 Prostate
tumours assessed for 10923-925 | oss TUMOUR  STAGE[err] GRADE[ err]
PATI ENT AGE 10q LCsS[err] 1 T1 M 2
81 WO ¥7015686) 2 T2 M 2 PCT/GB96/025883 4
+ (0. 53) 3 T2 M 1 - 67 +
(0.51) 4 T2 M 3 70 -
5 T2 IVD 3 59 - 6 T2
D 64 N (0.49) 7 T2 M
3 8 T2 M 3 :
83 %§ 8)&!81026 453 bp mRNA\ 1 EST 26-JUN-1996 DEFINITION
- @d84 es fetal hmn NbHH19W Homo sapiens gBNA clone 347316 5.
ACCESSION W81026 NID g1392060 KEYWORDS EST. SOURCE  human.
ORGANISM Homo sapiens Eukaryotae; mitochondrial eukaryotes; Metazoa;
Chordata; Vertebrata; Eutheria; Primates; Catarrhini; Hominidae; Homo.
REFERENCE 1 (bases 1 to 453) AUTHORS Hillier,L., Ciark,N., Dubuque,T.,
Elliston, K., Hawkins,M., Holman,M., HultmanM., Kucaba,T., Le.M.,
Lennon,G., Marra,M., Parsons,J., Rifkin, L., Rohlfing,T., Soares,M., Tan.F.,
Trevaskis,E., Waterston,R., Williamson,A., Wohldmann,P. and Wilson,R.
TITLE The WashU-Merck EST Project JOURNAL Unpublished (1995) COMMENT
Contact: Wilson RK WashU-Merck EST Project Washington
University School of Medicine 4444 Forest Park Parkway, Box 8501, St. Louis,
MO 63108 Tel: 314 286 1800 Fax: 314 286 1810 Email:
est@watson. wustl.edu This clone is available royalty-free through LLNL ; contact
the IMAGE Consortium (info@image.linl.gov) for further information.
Seq primer: mob.REGA +ET High quality sequence stop: 392. FEATURES
Location/Qualifiers source 1. .453 /organism="Homo
sapiens” /mote="Organ: heart; Vector: pT7T3D (Pharmacia) with a
modified polylinker; Site_1: Not I; Site 2: Eco RI; ist strand

cDNA was primed with a Not I - oligo(dT) primer [5°
TGTTACCAATCTGAAGTGGGAGCGGCCGCATCTTTTTTTTTITTTTITITT 37},
_ double-stranded cDNA was size selected, ligated to Eco RI
adapters (Pharmacia), digested with Not I and cloned into the Not 1 and Eco
R1 sites of a2 modified pT7T3 vector {Pharmacia). Library went through one
round of normalization to a Cot = 5. Library constructed by
M.Fatima Bonaldo. This library was constructed from the same fetus
as the fetal lung library, Soares fetat lung NbHL19W."
fclone="347316" /clone_lib="Soares fetal heart NboHH19W"
/sex = "unknown" /dev_stage="19 weeks"
{lab_host="DH10B (ampicillin resistant)" mRNA < 1. .>453 BASE COUNT
190a 77c¢ 79g 106t 1 others ORIGIN W81026 Length: 453 September
10, 1996 19:03 Type: N Check: 2953 .. 1 ATACCAGGAC CAGAGGAAAC
CTCAGAAAAA GTAGAAAATG GAAGTCTATG 51 TGATCAAGAA
ATCGATAGCA TTTGCAGTAT AGAGCGTGCA GATAATGACA 101
AGGAATATCT AGTACTTACT TTAACAAAAA ATGATCTTGA CAAAGCAAAT
151 AAAGACAAAG CCAACCGATA CTTTTCTCCA AATTTTAAGG TGAAGCTGTA
201 CTTCACAAAA ACAGTAGAGG AGCCGTCAAA TCCAGAGGCT
AGCAGTTCAA 251 CTTCTGTAAC ACCAGATGTT ACGTGACAAT
GAACCTGATC ATTATAGATA 301 TTCTGACACC ACTGACTCTG
ATCCAGAGAA TGAACCTTTT GATGAAGATC 351 AGCATACACA
AATTACAAAA GTCTGAATTT TTTTITATCA AGAGGGATAA 401
AACACCATGG AAAATAAACT TGGAATAAAC TGAAAAANAA AAAAAAAAAA
451 GAT

Table 21
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11 T2 ML 2

. 78 + (0. 35) 12
T3 M 3 65 LS 13 13 M
3° 67 + (0. 65) 14 T3 M 2
79 + (0. 46) 15 T3 M 2 83
+ (0.52) 16 T3 M 2 72 +
(0.36) woldnssss 13 ML 2 76 PCT/GB96/02588 0.
18 T3 ML 3 73 + (0. 60) 19
T3 M | 2 ©73 - .20 T3 ML
3 : 61 - 21 T3 ML 1

80 + (0.57) 22 T3l 2 64
+ (0. 34) 23 T3 ML 3 71 +
(0.25) LOCUR4 Ws8ils2ML 429bp mRNA EST  2680N-1996 DEFINITIOND.
25 7 T3 Mii84a07.s1 SoaresZetal heart NbHH19W §8mo sapiens cDNA' clofle 38) 347316 £56
T4 M ACCESSION W81062 NID 72 g1392114 KEYWORDS EST. SOURCE  hirthaltD
3 . ORGARISM Homo sagiggs( 0.54)  EukaryotaeZ nitochondflal \karyotes; Metazod;
55 Chordata: rtebratal “EdMibria; Primates; Catarrhini: Hominidae; W8mo.
- 3QEFERENGEML 1 (bases 1 to 439) AUTHORS Hiffer,L., ClarkN., Dubhus4)
31 T4 Mtitiston K., Hawkins, M., ~ oiman,M., Hultmitin 9., 8)caba T., Lel\/t:]‘{2
T4 M LeanopG., Mamra,M.. 71parsons,J., Rifkid L0, Robfing T.. Soares, M, Tan.F.| 2
3 revaskis.E., Watersion;R., WilliamsonA.., Wohldhfanf'P. and Wilson,R.
67 TITLE E;‘h WashU-Meick EST Pfbjd JOURNAL Urpublished (1995) CQ T
- 36 tiw Wilson RK 2 WashU-Merck ESP Proj "'\héﬁu

37 T4 Mbniversity School Bf Medicine 44 Forest Park Par’kv@; B&Y 8501, St. Louis,

- MO 63108 Tel: 314 286 1800 Fax: 314 286 1810  Email:
est@watson. wustl.edu This clone is available royalty-free through LLNL ; contact
the IMAGE Consortium (info@image.linl.gov) for further information.

Seq primer: mob.REGA +ET High quality sequence stop: 324. FEATURES
Location/Qualifiers source 1. .429 {forganism = "Homo
sapiens" /note="0Organ: heart; Vector: pT7T3D (Pharmacia) with a
modified polylinker; Site_1: Not I; Site_2: Eco RI; 1st strand

c¢DNA was primed with a Not I - oligo(dT) primer [5°
TGTTACCAATCTGAAGTGGGAGCGGCCGCATCTTTTTITTITITTITTTTTIT 37},
double-stranded cDNA was size selected, ligated to Eco RI
adapters (Pharmacia), digested with Not I and cloned into the Not 1 and Eco
R1 sites of a modified pT7T3 vector (Pharmacia). Library went through one
round of normalization to a Cot = 5. Library constructed by
M.Fatima Bonaldo. This library was constructed from the same fetus
as the fetal lung library, Soares fetal lung NbHL19W."
/clone="347316" /clone_lib="Soares fetal heart NoHH19W*"
/sex="unknown" fdev_stage="19 weeks" :
/lab_host="DH10B (ampicillin resistant)" mRNA complement(<1. .>429)
BASE COUNT 105a 83c 77g 161t 3 others ORIGIN W81062 Length:
429 September 10, 1996 19:05 Type: N Check: 7359 .. 1 CAGTTTATTC
AAGTTTATTT TCATGGTGTT TTATCCCTCT TGATAAAAAA 51
AAATTCAGAC TTTTGTAATT TGTGTATGCT GATCTTCATC AAAAGGTTCA
101 TTCTCTGGAT CAGAGTCAGT GGTGTCAGAA TATCTATAAT GATCAGGTTC
151 ATTGTCACTA ACATCTGGTG TTACAGAAGT TGAACTGCTA
GCCTCTGGAT 201 TTGACGGCTC CTCTACTGIT TTTGTGAAGT
ACAGCTTCAC CTTAAAATIT 251 GGAGAAAAGT ATCGGTTGGC
TTTGTCTTTA TTTGCTTTGT CAAGATCATT 301 TTTTGTTAAA
GTAAGTACTA AGATATTCCT TGTCATTATC TGCACGCTCT 351
AATACTGCAA ATGGCTATCC GATTTCCTGG ATCCACCATA GGNCTTCCNA
401 TTTCCAACTT TTCCCTGNGG TTCCCCCGG

Table 22
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WD 97/ 15686

PCT/ GB96/ 02588 70
[err]Staging is based on digital rectal exam nation and bone scan (9).
[err]World Health Organi zation gradings: 1. Well differentiated. 2.
Moder at el y differentiated. 3. Poorly differentiated. 4. M xture of
differentiati 9715686 err]+ =10q | 0ss -=no detected 10q | os¥CHGBIE/H2SS

| Ssinstability. Figures in brackets give the aver age degree of signal
reduction for mcrosatellite markers shO\g ng allele | oss, as det erm ned
by fl uorescence based typing. 2WD 97/ 15686

PCT/ GB96/ 02588 REFERE S 71 LOCUS AA009519
510 bp nRNA 29-JUL- 1996 DEFI NI TI ON ze82b09.r| Soares
fetal heart NoHHLO9W Honp sapi ens cDNA cl one 365465 5 simlar to
SW TENS CHI CK @4205 TENSI N. . ACCESSI ON AA009519 NID gl470718
KEYWORDS  EST. nnonrmmllt drcand SelesHBr(19%9))i ‘Prrogress in pastate yot ae;

m t ochondri al eukaryoéagger,,l\ﬁm;é)ém&hg %338. Vert ebrat a;

5 2. Lundgren, R., Mandahl, N., Heim, S., Limon, J., Henrikson, H.,
and Mitelman, F. (1992) “Cytogenetic analysis of 57 primary
prostatic adenocarcinomas” Genes Chrom. Cancer 4, 16-24.

3. Arps, S., Rodewald, A., Schmalenberger, B., Carl, P., Breséel,

M., and Kastendieck, H. (1993) “Cytogenetic survey of 32 cancers
10 of the prostate™ Cancer Genet. Cytogenet. 66, 93-99.

4. Zervos, A.S., Gyuris, J., and Brent, R. (1993) “Mxil, a protein
that specifically interacts with Max to bind Myc-Max recognition
sites” Cell 72, 223-232.

5. Eagle, L.R., Yin, X., Brothman, A.R., Williams, B.J., Atkin,

15 N.B., and Prochownick, E.V. (1995) “Mutation of the Mxil gene
in prostate cancer” Nature Genet. 9, 249-255.

6. Phillips, S.M.A., Morton, D.G., Lee, S.J., Wallace, D.M.A., and
Neoptolemos, J.P. (1994) “Loss of heterozygosity of the
retinoblastoma and adenomatous polyposis susceptibility gene loci

20 and in chromosomes 10p, 10q, and 16q in human prostate cancer”
- Br. J. Urol. 73, 390-395.

7.  Gyapay, G., Morissette, J., Vignal, A., Dib, C., Fizames, C.,
Millasseau, P., Marc, S., Bernadi, G., Lathrop, M., and
Weissenbach, J. (1994) “The 1993-1994 Genethon human genetic

25 linkage map” Nature Genetics 7, 246-339.

8.  Orita, M., Iwahana, H., Kanazawa, H., Hayashi, K., and Sekiya,
T. (1989) “Detection of polymorphisms of human DNA by gel
electrophoresis as single-strand conformation polymorphisms”

~ Proc. Natl. Acad, Sci. USA 86, 2766-2770.
30 9. UICC (Union Internationale Contre Le Cancer). TNM
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Eutheria;, Primates; Catarrhini; Hom nidae; Honb. REFERENCE 1 (bases 1 to
510) AUTHORS Hillier,L., darkN:, DubuqueT., Elliston, K, HawkinsM,
HoTman, M ,” Hultrman, M, KucabaT., LeM, Lennon, G, MarraM,

Parsons,J., Rifkin,L., Rohlfing,T., Soares,M, Tan,F.,

Trevaskis,E., Waterston, R, WIlianson, A., Whl dmann, P. and

Wlson, R Tl Tigonddag VashU-Merck EST Project JOURNAL Unpultticiped2ssd 995)
COMVENT Contact: W/Ison RK WashU- Merck EST Proj ect

Washi ngton University School of Medicine 4444 Forest Park Parkway, Box
8501, St. Louis, MO 63108 Tel : 31492386 1800 Fax: 314 286 1810
Emai | : est @wat son. wust | . edu This clone is available royalty-free
through LLNL; cont actcihéfficatiblYoSmalighfif rhrhowds ( | Gene@-@endtionhl Uah for
further information. Seq prinmer: nob. REGA+ET Hi gh quality sequence
stop- 331. FEATURES AgainstligaWi.dﬂmQJal ifiers source 1. .510

/ i "Ho i ! . / =" ; | Y/ : T7T3D
(Phar el 5y i hiG Patsons, Ry 1y G- M 1Hefey, M 95 Hanl oW, Baodibbdlios,” ' T20
R ; 1st st nander, DNAieta Chapellg A \WKinxlét, HQW.JVo%@ﬁtéﬁde,'ﬁhdpri mer

[5' TGTTACCAATCTGAAGT GEGAGOGGCCGCATCTTITITITITIITITTIT 3 )
doubl e- st randed cDNA Medrigh,z . s €193 e §Hypersnntahilityo apd o mismateh, prepair

(Pharmaci a), digested, w n » | t I and Eco R
sites of a nodified &%@%&hﬁ* %xﬁb@g%g;m’tfg%s_, 13?%?2?@10ment t hr ough

one round of 11.  Gray, 1/®( Nubile a0, OMdrésud RopFord,SS., land rSpiyr, 008t r uct ed
by M Fatima Bonal do. This |library was constructed, fromthe

sane fetus as the fet@P9NuiY 24 Mmegrlase physical map spanpingthe CYP2C ggpe 19\
/ cl =" 365465" Rz : | NoHH19W
clone cluster on cﬁr%hﬂg&n% ggyéoégrg@m&.gﬁ%e%%ﬁ%

/ sex="unknown" sta ab_host ="DH10B

(anpicillin g@si ﬂ.antm')'ccﬁi, MRYACovone,<l., RbiGoBASS Gatdvhio, RlHZand 92 ¢
108 ¢ 143 .t 5 others ORIGI N  AA009519 Length, 0 Se er 10,
1996 19: 03 Type: N @gjanponizss(1989) “Regio |mm!l$r9g%3is @r@%&%T

TCAAAGCATA AAAACCAW o 1,8ATCTTTGTG
CTGAAAGACA TTATGACA cﬁ""l”dic‘f’éngfAcAFﬂ“C&?‘T CAAG
ACCATAACCC ACCACAGCTA9BAACTTATCA 151 AACCCTTTTG ~ TGAAGATCTT
GACCAATGGC ~ TAAGTGAAGA T TCAT _ 201 _GITGCA TTCACTGTAA
ACCTOAMG COACCRACT Amowss e adpegave, 1., Suzuki, Y., ShiriadgsT-. YAREARATAT

TTATTACATC GCCAAAT IGuehbEACHCER,, CAMGAEECE. (1994) “Fluorescence in-sitn301
CTAGATTTCT E ( )

hybridization analysis and chromosomal localization of 3 human
cytochrome-p450-2¢c genes (cyp2c8, 2¢9 and 2c10) at 10q24.1
Jpn. J. Hum. Gener. 39, 337-343.
14. Cohen, D.. Chumakov, 1., and Weissenbach, J. (1993) “A first
20 generation physical map of the human genome” Nature 366, 698-
701.

15. Parmiter, A.H., Balaban, G., Clark, W.H.J., and Nowell, P.C.
(1988) “Possible involvement of the chromosome region 10q24-q26
in early stages of melanocytic neoplasia” Cancer Genet. Cytogenet.

25 30, 313-317.

16. Ramsom, D.T., Ritland, S.R., Moertel, C.A., Dahl, RJ.,
O’Fallon, J.R., Scheithaner, B.W., Kimme], D.W., Kelly, P.J.,
Olopade, O.1., Diaz, M.O., and Jenkins, R.B. (1992) “Correlation
of cytogenetic analysis and loss of heterozygosity studies in human

30 diffuse astrocytomas and mixed oligo-atrocytomas” Genes Chrom.
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ATGGGGAAGT AAGGACCAGA GACAAAAAGG GAGTAACTAT 351
TTCCCAGTCA GAAGGCGCTA TGIGTATTAT TATTAGCTAC CTGTTAAAGA 401 ATCATCTGGA
TTATAGACCA GTGGCACTGI TGITTCCCAA GATGATGNTT 451 TGAAACTATT
NCCAATGTTC  AGIGGCNGGA CCTTGCAATC CNCAGITGT 501 GGGTCCTGCN

Tabl e 3 WO 97/ 15686

PCT/ GB96/ 025890 97/15686 72 PERpRpen2588
AA009520 414 bp nRNA ~ EST 29-JUL- 1996 DEFI NI TI ON
ze82b09. sl Soares fetal heart NoHHL9W Hono sapi ens cDNA cl one

365465 3'. ACCESSI ON AA009520 NI D 9491470719 KEYWORDS EST. SOURCE
human. CRGANI SM Hono sapi ens Eukaryotae; m tochondri al
eukaryotes; Metazoa; @meaés§57-374 Vertebrata Eut heria; Primates;

Catarrhini; da a 4
Hitier b Oarbn “Rest BRA- B pfie, b, er FABgad. A e Bigtiet. D
Hol man, M, Hul t man, MandKBig&bﬂ, SH. (|19M) “I.Lc%lﬂﬂ'fheﬁr Ig'&@ﬁlf}afdﬂ qu_I_lom in

Parsons,J., Rifkin,L., Rohlfing,T.,6 Soares , revaski sE. ,
Waterston, R, W! i arfionan gliopss” oﬁmcfhromnéfancerswﬁs% R TITLE The

WashU Mer ck T P§0j ed 95 Cont act :
Wl son RK ESS ?%SM S‘Iﬂagm e‘é{f& Mgsal M%ﬁ% Qcﬁ‘smy

School of Medicine Hest4M.,Raad axmifaeks.0aq “RB&iiréiﬁ%norﬁiahnb@Hf s, MO
63108 Tel : 314 286 1800 Fax: 14 286 1810 Emai | :
chromosome bands 10g23-qg25 in non-Hodgkins lymphoma™ Genes

Chrom. Cancer S, 239-243.
19. Fults, D., and Pedone, C. (1993) “Deletion mapping of the long
10 arm of chromosome 10 in glioblastoma multiforme” Genes Chrom.
Cancer 7, 1713-171.

20. Karlbom, A.E., James, C.D., Boethius, J., Cavence, W.K_,
Collins, V.P., Nordenskjold, M., and Larsson, C. (1993) “Loss of
heterozygosity in malignant gliomas involves at least three distinct

15 regions on chromosome 10" Hum. Gener. 92, 169-174.

21. Herbst, R.A., Weiss, J., Ehnis, A., Cavanee, W.K., and Arden,
K.C. (1994) “Loss of heterozygosity for 10q22-10qter in malignant
melanoma progression” Cancer Res. 54, 3111-3114.
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est @vat son. wust 1. edu This clone is available royalty-free through LLNL
; contact the | MAGE Consortium(info@mage. llnl.gov) far__fucrther
information. Seq priner: nob. REGA+ET Hi gh quality sequence stop:
317. FEATURES Location/ Qualifiers sour ce 1. .414

/ or gani sm=" Hono sapi ens” ru“m”muluur"mﬂm gan: heart; Vector: pT7T3D
(Pharmaci a) Wndvassss r; Site_1: NopCT/iGBY6I0R5882: ECO
Rl ; 1st strand cDNA was "pri‘med wth® a*Not | - oligo(dT) primer [5
TGTTACCAAT CTGAAGT GBGAGCGGCCGCATCTTTTTTTTTTTTTTTTTTIT. 3

doubl e-stranded cDNA was size sel ected, lgsgated to''Eg $ g%%ﬁﬁgf"s
(Pharnacia), digested with Not | and cIoned into tFe“R6t 1 and Eco R
sites of a nodi f CRBAIMST3 vector (Phar maci g)3#3L @imyl"r\ﬁ t through
one round of nornalization to a Cot .famﬂ Ha nstruct ed
by -~ MFatim Bonaldo. This library was constructed fromthe sane

/¢l onecr 36545t 1+ A uile S capbi F st Widisins o Wi Teii o

[ sex= "unknown" human chromosomé de\wlﬁtla%mn ibQ:dun&kay DN dbfisdd=" DH10B
(anpicillin resi st ant) onpl enment (< >414) BASE COUNT

104 a 71¢S y !I!@sm@rkefs PIQS%Ir and-R18pALS mesiggzbat the fyelgic 414
Sept enber 10, 1996 19 wa m;ﬂg%'%‘f‘ihe 4R arificial cﬂro%%&-%c GITTATTT

TCATGGTGIT TTATCOCTCY TTCAGAC
TTTTGTAATT TGTGTATGCT746AHCH, BEAD-2083YAES] DZA-FLY,1738B-TZ,T06D-SC8EMET LAGT

TTACAGAGT  TGAACTCCIR kv Sbatieh. 734-B4, TB-F12, 15T, MR- brcracrart

RISt AACCTICGAEMMSERTD o, 15 -1 Rt SRR ONE.

TTTTGTTAAA GIRAAGTACTA3, GAF-AFSCO68-E-GTAATEGIAT0 aaGASCANCAdy one of the

ey T AT AT pressed sequence tags (ES T4.25 desoribed in Tables 3 {0 22 TJ!I;TTG“GAG

is not any one of the bacterial artificial chromosomes (BACs) or
P1-derived artificial chromosomes (PACs) B2F20, P40F10, P72G8,
P74N2, P274D21, B76110, B79A19, B7901, B93F12, B1221.22,

15 P201J8, P201P5, P209K3, P316N14, B46B12, B60CS, B145C22,
B150K4, B1SON3, B181F15, and B188L.22.

2. A nucleic acid according to Claim 1 capable of selectively
hybridising to the region of human chromosome 10 bounded by
20 DNA defined by the markers D10S541 and D10S1765.

3. A nucleic acid according to Claim 1 or Claim 2 capable of
selectively hybridising to the human-derived DNA of any one of
the yeast artificial chromosomes (YACs) 746-H-8, 821-D-2, 831-E-
25 5, 921-F-8, 796-D-5, 829-E-1, 839-B-1, 734-B-4 or 24G-A10, or
of any one of the BACs or PACs B2F20, P40F10, P72G8, P74N2,
P274D21, B76110, B79A19, B7901, B93F12, B122L22, P201]J8,
P201P5, P209K3, P316N14, B46B12, B60CS, B145C22, B150K4
B150N3, B181F15, and B188L22. e

" 1

30
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WO 97/ 15686~

THISBSHEEIEAS BEE8 S

73 LOCUS 241 biMis SHERYHAS BE EST REPLACED
02- AUG- 1996 Hﬂf“ “iA Soar REALAREDA. NEDAHR TOISRHENS
cl one 361374 017563, NI D 91479716 e T][ﬁm

n. ORGANI SM Honp sapi ens Eukar yot ae
m t ochondri alW@oKts6860t es; Met azoa; Chordata;: - -~ VECTISo5/92588

SOURCE  hunm

Eut heria: Prinmates;

241)  AUTHORS

W Il son RK

HillierL., Cark,N , Dulygstque, T., EllistonK , Hawkins, M,
Hol man, M, Hul tman, M, Kucaba, T. Le, M [ “"LennonG., Marra, M,

o o=k L o B 8 adeona 8036 € > Wi YAC s FEEL S 5

VashU- Mer ck EST Pr ojof@21JF8RMé-H/8p821-D5D 283 1-ER 5196IH8VEMG-A-10 and “contact: -

WashU Merck EST Proj ect

School of Medicine 734-BAq0r thg  BAC I“hlaRY Wk%ﬁzmx 12, B60CHoui s,

63108

Tel 2
est @at son. wust 1. gdu]?'l:iﬂ:ﬁ(4 ﬁﬁé I:Pone 'S ava ﬁéﬁgwﬁf@eg‘\%ro

LLNL; contacg the

i nformation.

-40ML3 fwd. from Aner sham

Washi ngt on_University

Cat arrhini; Hom nidae; Honb. REFERENCE | (bases 1 to

MO

Emai'l :
ugh

is eitherl A WDRIO e P2MID21 1 nfo@mage I nl.gov) for further
Possi bl e reversed clone: polyT not found Seq priner:

FEATURES Locatign/ Qg ﬁl.fc‘léié Sacid %@éﬂrﬂﬁg 0 h@ &gof the p

[ or gani sm=" Hono sapi en

strand cDNA was pri g
TGTTACCAATCTGAAGTGA

gan: e f or

IlgosdT; jmer Laldgene

AMAG

doubl e- strajgled cDNA was size sel ect ed ligated to Eco RI

15

20

25

30

6.

10.

11.

A nucleic acid according to Claim 1 capable of selectively
hybridising to the gene as defined in Claim 5.

A mucleic acid according to any one of the preceding claims
wherein the nucleic acid is DNA.

A nucleic acid according to any one of the preceding claims
wherein the nucleic acid is single-stranded.

A nucleic acid according to any one of the preceding claims
wherein the nucleic acid has fewer than 10 000 base pairs when the
nucleic acid is double-stranded or 10 000 bases when the nucleic
acid is single-stranded.

A mucleic acid according to any one of the preceding claims
wherein the nucleic acid has fewer than 1000 base pairs when the
nucleic acid is double-stranded or 1000 bases when the nucleic acid
is single-stranded.

A nucleic acid according to any one of the preceding claims

Hi gh quality sequence stop' 166.

pT7T3D
(Pharmacia) with a rnmmlmsmg pogqnel Mmh MOhds Mot the; cmsme ifserttop Rl ;

1st
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adapters (Pharmacia), di gestede cl oned |ntﬁ."ss,_|5g-hﬂA§|@tEN and
Eco Rl sites of a rmdlfl"cT’ET_7T3 vect or (Phar naci a) .REFLACEBt i nas

L A S

The retina RNA was kindly'* ¢ t pMovfded by Roderick Ridd

Ph.D. fromt University of Toronto. Library considgrusdessrsey Bento

Soares and M atl rrsa onal do. " / cl one= "361374"

/clone lib = Soar es reti na N2b4HR' [ sex="mal e"

/tissue _type= "retina" /devstage = "55 yﬂ?ar ol d" ' /Iab

host ="DH10B (ampicillin resistant)" conpl enent 1. .>241)
BASE COUNT 31 wheregnﬂlemstqgcacxétas from iode@ﬂsbas;zpaer cher563

L0 20, St AR B e whn e

51 CATTTNCAGG GCTGGGHAdS: GeldGe Givelelstiialied CTCCC  CTTCTACTGC
101  CTCCAACACG GOGGCNGOGG CA TCCAGGGACC CGGGCCGRTT
151 TTAAACCTCC CGTCOGCCGC CGCCGCACCC CCCAGTGGCC CGGGCTCCGG 201 AGNCCGCCTG

%:ﬁGSCAA SRTIPISES \ %6@ c5«:&)1'ding to any one of the preceding claims

PCT/ GB96/ 02588 wherem the nucleic acid has from 15 to 30 base pdirs Wheh/the
C01084 . 84 bp DNA EST 11-JUL- 1996 FI NI TI ON
nucleic acid is double-stranded or from 15 to 30 bases when the

nucleic acid is single-stranded.

10 13. | A nucleic acid according to Claim 1 comprising a tumour
suppressor gene or fragment or variant thereof.

14. A nucleic acid capable of selectively hybridising to the region of
human chromosome 10 which region is bounded by DNA defined
15 by the markers D10S541 and D10S215 comprising a product of a
tumour suppressor gene or derivative or fragment or variant

thereof.

15. A mucleic acid according to Claim 13 comprising a gene
20 corresponding to the cDNA insert of clone IMAGE 264611 or a
fragment or variant of said gene.

16. A nucleic acid according to Claim 13 or 14 capable of selectively
hybridising to the gene as defined in Claim 15.

25
17. A nucleic acid according to Claim 13 wherein the nucleic acid is a
cDNA.
18. A mucleic acid capable of selectively hybridising to the region of
30 human chromosome 10 which region is bounded by DNA defined
This Sheet Has Been Repl
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HUMGS000 41 —Huran—Gene—Signat ure, 3' -directed cDNA sequence. ACCESSI ON
C01084 NI D YV\D?DSTHIS&SHEE‘@A&BEE& GS; EST(expressed
sequence tH!IlI iEmII ex REPEACER. SOURCE One or nore hunman
adult tiss

sapi ?ns, Eukar yot ae; m tochondri al
eukaryotes; Metazoa; Chordata; g “ l&%ﬁ“&ﬂrat a, Eutheria; Primates;

Cat arr hi ni; Hyoionisise; Hono. REFEI&EW ases 1 to 84) AURFAEB6ORSHOK.
TITLE Direct Subm ssion JOURNAL Submtted (28-DEC-1995) to the
DDBJ/ EMBL/ GenBank dat abases. Kousaku Okubo, Gsaka University,
Institute for Ml ecul ar and Cellul ar Bi 0931 3, Yamada- oka, Suita, Osaka

el : 06-877- B111( ox. SBLHYE TRREDGINSI44 999 DHPEESforther compaising 80 1)

AUTHORS Okubo, K. TI T&&e&ﬂﬁi&%ﬂb}. human gene expression database JOURNAL
Unpubl i shed (1995) COVMENT W are not submtting the same cDNA sequence
redundantly to DDBJ since 1993. For t he abundance I nformati on of
clones with thi ence.lnt is likrar as, wel | a5|nother

3 -directed iPbr aﬁ “éé%‘d acH v@ﬂ}q‘ s“é?ﬁlgl%“& COMPHSMSnap' . The
sequences of gt he cl om%wm ?ﬁﬁ,e's heef ound

t here. FEATURES Locat i on/ QJaI N | er source ﬁfesée?l S%gﬁ

/ or gani sm=" Honp sapi @g8{E Bs@ambemeablesBmzquzthemmﬂcgequem 1
others ORIA N C01084, L @%%éeptenber 10, 1996 19: 12 Type: N Check:
5876 .. 1 GATCAGCATA AAAAGTCTGA ATTTTTTTTT ATCAAGAGGG 51
ATAAAACACC ATGAAAATAA ACTTGAATAA ACTG

Table 6

20. A nucleic acid according to Claim 18, the nucleic acid comprising
10 a gene corresponding to the cDNA insert of clone IMAGE 264611
or a fragment or variant of said gene. '

21. A nucleic acid according to Claim 18 capable of selectively
hybridising to the gene as defined in Claim 20.
15
22. A npucleic acid according to Claim 1 capable of selectively
hybridising to the buman-derived sequence in any one of the
expressed sequence tags (ESTs) as described in Tables 3 to 22, or
the intronic sequences of Figures 8 to 15.

23. A nucleic acid according to Claim 22 comprising the gene from
which the expressed sequence tag (EST) is derived or the gene
which contains said intronic sequence or a fragment or variant
thereof.

24. A mucleic acid according to Claim 1 selected from the group
consisting of primers suitable for amplifying DNA and which
hybridise to the expressed sequence tags (ESTs) or intronic
sequences as defined in Claim 19. e

30 . Sheet Has Been RTlaced
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WO 97/ 15686 PCT/ GB96/ 02588

75 LOCUS _ 29 NOV-1995
!“Mﬁ | ens c ACCESSI ON H92038
NI D 91087616 SOURCE aman cI one=221326

primer=ML3RP1 |ibrary =Soares retina _H“iﬂmi‘vect_or =pT7T3D
(Pharmaci a) Waldbsasdgpdi fied pol yli nkeh;m bl & (PeWGBIsoRsss

resistant) Rsitel =Not | Rsite2=Eco Rl 1st strand cDNA was
primed with a Not I - oligo(dT) prinmner
[ 5' - TGTTACCAATCTGAAGT GGGAGCGECCGCGCTTTTTIN TTTTTTITTTTIT 3'],
doubl e- stranded cDNA was size selected, |igated to Eco Rl adapters
(Phar maci a), di @8t edh miethodNor determining thestisceptibilith of alpatienttndatices R
sites of a nodified RI7I3 . rmaci a). The retinas were obt ai ned
froma 55 year old %B@'éﬁ%?t@gsa?g total cellular pol y(A) + RNA was
~extracted 6 hrs aftegpt hebﬁtaihﬁ@)d/éﬁmp B@n&ﬁ]ﬂgnﬂhclelc acid dePiPed'ROnKenRd! ¥

provi ded by Roderi ckltlgi McInnes MD.” Ph.D. fromt Uni versity of
Toronto. Library construcpatientyandent o Soares and M Fat i ma Bonal do.

ORGANI SM  Ho sapi e I lateria;
ool ommt a3 S%P! SRy, comacting i B RpeRic 4 GARY RIAE SR Gptle, oot o
Gst ei cht hyes; Sar gPpsetecrigely; Hybeidishipd; ol ehe apegion M ib@inan

Manmal i a; Theri a; Eut heri a; Archonta Primates; Catarrhini;

Homi ni dae; Horp. REFERENCEHiremoseme 40 whieh negion js hounded by PNA definedq ar kN. |
DubuqueT., EllistonK , nM, Hultman, M,
Wm%ﬁers D105541 ang DIE¥2T8 Hul t

KucabaT., LeM, LennonG , arsons.J., R fkin, L.,
Rohl fing, T., SoaresM, Tan,F.

10 26. A method of diagnosing cancer in a patient comprising the steps of
(i) obtaining a sample containing nucleic acid derived from the
patient; and
(i) contacting the said nucleic acid with a nucleic acid capable
of selectively hybridising to the region of human
15 chromosome 10 which region is bounded by DNA defined
by the markers D10S541 and D10S215.

27. A method of predicting the relative prospects of a particular
outcome of a cancer in a patient comprising the steps of
20 (i} obtaining a sample containing nucleic acid derived from the
patient; and
(i) contacting the said nucleic acid with a nucleic acid capable
of selectively hybridising to the region of human
chromosome 10 which region is bounded by DNA defined
25 by the markers D10S541 and D10S215.

28. A method according to Claim 25, 26 or 28 wherein the cancer is
prostate cancer.

30 29. A method according to any one of Claims 25 to 28 wherein the said

This Sheet Has Been Reﬂ ced
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Wwoh!l dmann, P. and W1 son, R

TI TLE The V\a OJ ect JClJRNAL Unpubl i shed (1995) COMIVENT
Cont act : hU- Mer c FHESSHEETOAS BEEN Washi ngt on
Uni ver si. ty S sC1 RE . 4444 BREPEACEDar k Par kway, Box 8501, St.

Louis, MO 63108 Tel: 314 2 ﬁ dtFax: 314 286 1810
Emai | : est @waWOIW1568&t | . edu m%‘ﬂu ence st ’ GRY$(§2588
Source: | MAGE Consortium LLNL | S c one is available royalty-free

t hrough LLNL; contact the I I\/AGE sortium (info@mage. || nl.gov) for
further information. FEATURES lon/ Qualifiers sour ce 1..427
/ or gani sm=" Hono sapl

>427 BASE COUNT ple is selected, 8“{ ﬁ{e P%%%%gfrﬁ%‘&‘ﬁmﬂgzoss

Lengt h: 427 Septerrbebloba, sEfi&d ofl ripé, Type N Check: 6168
GGAAGTNGGT NATGGTCTTC AAAAGGATAT TGTGCAACTC TGCAATTAAA
51 TTTGGECGGTG TCATAATGT C TTTCAGCACA AAGATTGTAT ATCTTGTAAT

e LK I S Cu Byl
TAGGTCAAGT STAAGT CGMcleiECﬁﬁ @apible b/ seleteively hybridising to the regiod of

TTTTGTTTCT GGCTAACGAT CTCTTTGGAT GT CATGTCT
301 GAGCCTGTGN TGG\JAA%C%@%W@C@ A defined

401 GGACTCGa0D, GTACT AR Wﬁmfmmﬁ ® Tabie

7 WO 97/ 1dédettable label.
PCT/ GB96/ 02588

10 31. A method according to any one of Claims 25 to 30 wherein the
nucleic acid is capable of selectively hybridising to the region of
human chromosome 10 bounded by DNA defined by the markers
D10S541 and AFM337x{9.

15 32. A method according to Claim 31 wherein the nucleic acid is
capable of selectively hybridising to the human-derived DNA of
any one of the yeast artificial chromosomes (YACs) 746-H-8, 821-
D-2, 831-E-5, 921-F-8, 796-D-5, 829-E-1, 839-B-1, 734-B-4 or
24G-A10 or of any one of the BACs or PACs B2F20, P40F10,

20 P72G8, P74N2, P274D21, B76110, B79A19, B7901, B93F12,
B1221.22, P201J8, P201P5, P209K3, P316N14, B46B12, B60C5,
B145C22, B150K4, B150N3, B181F15, and B188L22.

33. A method according to Claim 32 wherein the YAC is any one of

25 921-F-8, 746-H-8, 821-D-2, 831-E-5, 796-D-5, 24G-A-10 or 734-
B-4 or of any one of the BACs or PACs B2F20, P40F10, P72G8,

P74N2, P274D21, B76110, B79A19, B7901, B93F12, B1221.22,

P201J8, P201P5, P209K3, P316N14, B46B12, B60CS, B145C22,

B150K4, B150N3, B181F15, and B188L22.

30 ' Sheet Has Been RTlaced
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76 LOCUS _H92039—— 117 bp nRNA EST 29- NOV- 1995

DEFI NI TI ON ys82e1?2 iens cDNA clone 221326 3'. ACCESSI_ON_H92039
NI'D gI08761/ m “ijiWﬂﬁwRCE THIS SHEET HASBEENC| one=221326

pri mer =Pr omegall ar y=Soar es ret i REPLACED N2b4HR vect or =pT7T3D
(Pharmacia) with a nodified polylinker il agq § FRROB (ampicillin
resistant) Rsygdisdigt | Rsite2=Eco R liﬁé TG il el st r andpoiabiesw2sss pr i med
with a Not | - oligo(dT) priner .

[ 5' - TGTTACCAATCTGAAGTGGGAGCGGCCGCGCTTTTTTTITTTTTITTITTITIT 3' ],

doubl e-stranded cDNA was size sel ected, Wilgated to Eco RI adapters
(Pharmacia), digested with Not | and cloned into the Not | and Eco Rl
sites of a nodif3ded AT Ahcthod caceordiighaontidim) .31 Thwdbereit | thes nueleie acidbt ai -ned
froma 55 year old Caucasian nmale.and total cellul . ol 1. RNA was
extracted 6 hrs afte@mgﬁsqmwmeﬂ@s?‘éﬂqgﬁ%m“ﬂNAmsﬁﬁ&fmq@ndly
provi ded by Roderick Mghg fB?nP sriitof . Uni versity of
Toronto. Library congit%rnﬁct edpﬁ?lr glen 0 %f)g;gs and 'BﬁdgeneM Fat i mra Bonal do.
ORGANI SM  Honp sapi ens Eukar yot ae; Metazoa; Eunetazoa; '

Bil ateri a; I ta, . Deut er ast qm a:  Chordat a;, Vert.ebrata; -
Gnat host omat & ei éhighed according to g&?‘@o&?e?’%e}n, e, gudlgic acid ds - anoda;
Ami ota; Mammalia; Thapdblé of selecﬁve@tﬁf‘b?ﬂisﬁil%ﬁfmb & as Qefindl MSClafmt ar r hi ni ;
Hom ni dae; Honb. REFERENCE 1 (bases to 117) AUTHORS Hillier,L., Cark,N.,
Dubuque, T., Elliston3#% , Hawkins, M, Hol man, M, Hul tman, M,
Kucaba, T., Le,M, Lennon,G, Marra, M, Parsons,J., Rifkin,L.,

Rohl fing, T., SoaresM, Tan,F., Trevaskis, E., WaterstonR ,
WIlianmson, A, gl dppmietidd aedstding t¥id1gian3 Rwhéteil the hacleittatid isNDN@ak EST
Project JOURNAL Unpublished (1995) COMVENT Contact: WIson RK
WashU- Mer ck ¥8ST pr 0j ect Washi ngton University School of Medicine

4444 Forest Par ar , . ' s acid ic cingle. 161 ¢ 314
286 1800 ST N ol bl %'amﬁrﬁ%:gﬁe‘éﬁ‘@ﬁds% SOEE T edu

Hi gh quality sequencetraideds: 104 Source: | MAGE Consortium LLNL

This clone is available royalty-free through LLNL ; contact the

I MAGE Consortium (i nfo@nage.llnl.gov) for further information. Possible
reversed cl one: ly Blhrdis 2 | i fHa@r S source
1. .117 VA %l}%dr)éam snﬁ$mﬁﬁ0§1’s§pwgﬁ§w% gggé@;géllgzugg MRNA
< 1. . > 11715BASE COféwer than1H) 800 base pairs vhen the nucleic acid is double-

stranded or bases when the nucleic acid is single-stranded.

39. A method according to Claim 31 wherein the nucleic acid has
fewer than 1000 base pairs when the nucleic acid is double-stranded .
20 or bases when the mucleic acid is single-stranded.

40. A method according to Claim 31 wherein the nucleic acid has from
10 to 100 base pairs when the nucleic acid is double-stranded or
bases when the nucleic acid is single-stranded.

41. A method according to Claim 31 wherein the nucleic acid has from
15 to 30 bases pairs when the mucleic acid is double-stranded or
bases when the nucleic acid is single-stranded.

30 42. A method according to Claim 31 wherein the nucleic acid

This Sheet Has Been Reﬂlaced
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b

g 19 t

117 Septenber 10, 1996 19:12

Type: N Chegl: 1THW$BE@AACGCCGG AGAGITGGTC
TCTCCCCTTC T REPLAQEIACGGCGG CGGECGGEOGEC
GGCACATCCA ‘r..,;, ACCTCCCGIC CECcace
Tobi o 5 it T

PCT/ GB96/ 02584V0 97/15686 I [PEE{GE6/02588 0238
322 bp nRNA EST 18- DEC- 1995 DEFI NI TI ON yx44f 06. s1 Hono

sapi ens cDNA cl one 264611 3'. ACCESSI ON,N20238 NI D g1125193 KEYWORDS  EST.
SOURCE human cl one=264611 pri =ml3 -40 forward |library =Soares
nmel anocyt e 2NbHM cia m)dl fie ol yl'i nker
host =DH 10B (anpi ci | &ﬁbﬂéessf&}@;ﬁ%%%g%} R%)P}me &’gﬁmy

1st strand cDNA was prinmed with a Not | - oligo(dT) prlrrer

[ 5' - TGTTACCAAT CTGAAGT GGGAGCGGECCGCAGT TITITITTTITTITIIT -3' ],
doubl e- st r anded 43DNaAVISthed Agcarding dp Claim 3§ aherein ghermncleic agidcs: orr is

(Pharnmaci a), digeste f'\i@}bd ey
sites of a nodified We tor %ar’n‘g‘g“ﬂ}‘m@ ‘?%re% Enée'@gﬁg{%&gct ed by
Bent o Soar es5and M Fatm;@mssédquum&gmy amdescribed in Tables Bito

nmel anocytes (FS374) s ki ndl, rovided by Dr. Anthony P. Al bi no.
ORGANI SM  Horo sapi or introni€ sequences as described in Figures 8 to 15.

44, A method according to Claim 43 wherein the nucleic acid is

selected from the group consisting of primers suitable for

10 amplifying DNA from the expressed sequence tags (ESTs) or
intronic sequences as defined in Claim 19.

45. A system for detecting the presence or absence of, or mutation in,
the region of human chromosome 10 which region is bounded by
15 DNA defined by the markers D10S541 and D10S215, the system
comprising a nucleic acid capable of selectively hybridising to the
region of human chromosome 10 which region is bounded by DNA
defined by the markers D10S541 and D10S215 and a nucleoside
triphosphate or deoxynucleotide triphosphate or derivative thereof.
20 .
46. A system according to Claim 45 wherein the nucleoside
triphosphate or deoxynucleoside triphosphate is detectably labelled,
preferably radioactively labelled.

25 47. A system for detecting the presence or absence of, or mutation in,
the region of human chromosome 10 which region is bounded by
DNA defined by the markers D10S541 and D10S215, the system
comprising a nucleic acid capable of selectively hybridising to the
region of human chromosome 10 which region is bounded by DNA
30 defined by the markers D10S541 and D10S215 and a nucleic acid
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Eukaryot ae; Metazoa; Eunetazoa; Bilateria; Coel omata,; Deut er ost om a;
Chordata; Vertebrata; Grathostomata; Gstel (ﬁtﬁyes, Sarcopterygii; . __
Chicanat a, Tetrapoda, AmI ot Eut heria; Ar chont a;
Primates; Catarrhini; Hom ”EH"MT@"'“"HI NCE 1 (bases 1 to 322) AUTHORS
Hill ier.L.. Cl ark, N., Dubuques T.c ston,*K., Hawki nsM ,

Hol man, M , H%WR“% KucabaT., Le, M, LennonG , Marra, M , PCT/GB96/02588

Par sons, J., [ Rohl fi ng, T., Soar es. M , Tan.F., Trevaski sE. ,
Waterston, R, WIlianson, A., Whldmann, P. and WIlsonR TITLE The
WashU- Merck EST Pr 0j ect JOURNAL Unpubl ileded (1995) THNNBHEET HAS BEENCoNt act :
W1 son RK WashU- Merck EST Proj ect washi ngRERHAGER er si ty
School of Medicine modif¢ihg énzymet Par k Par kway, Boxi*85Q017sg

63108 Tel : 314 286 1800 Fax: 314 286, 1}33@25! ,jﬁﬁﬁl Emall
est @wat son. wust | . edu Hi gh quality sequence stops 20 Sour ce:

Consortium LLNgg AséEé sidﬁgemlaaﬁmm&em?:ehaabm{@g?myﬁggh LLNL:

contact the Consortium (I nfo@ nage gov her

i nformati on. PoSSi bI enzymeis seldcted Gom the group consisting of DNADUIYIRESses,

Sapi ens- ol dne=" 204BNA Hgssesepglymiciéotids kinages, esyiotisg caBeti@Biror | 40
112 c 98 ¢ 57 t nucléases.hers ORIG N N20238 Lengt h: 322 Septenber 10,
1996 19:07 Type: N Check: 7249 .. | GGTCTGAGIC GCCTGICACC
ATTTCCAGGG CTGGGAACGC NGGAGAGITG 51 GICTCTCCCC
CCAGGGAGEE. GaooAdor T PORRRES Eapable of el shopded by s qusfei gcid according.

151 CCGTGECCCG GGCT #e6ICCIEENS T3 @\ PFMAAGCCG TTTCGGAGGA 201 TTATTCGICT
TCTCCCCATT CCGCTGCCGC GCCAG GCTCTTGGTG 251  CTTGAAGAAG AAGCAGGCCA

GTTGNCTGAA ABCATTCNAG AAGCCGCNGA 301 AGCAGCCATT ACNCGCECTGC GG
Tabl'e 9 50. A molecule capable of binding to a polypeptide according to Claim

49.

51. A method for determining the susceptibility'of a patient to cancer

15 comprising the steps of
(i) obtaining a sample containing protein derived from the
patient; and

(ii) determining the relative amount in the said sample of the

polypeptide according to Claim 49, or whether there is a

20 truncation of, or loss of fanction of, the polypeptide
according-to Claim 49.

52. A method of diagnosing cancer in a patient comprising the steps of
(i) obtaining a sample containing protein derived from the

25 patient; and
(ii) determining the relative amount in the said sample of the
polypeptide according to Claim 49, or whether there is a
truncation of, or loss of function of, the polypeptide

according to Claim 49. ——
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VIO 97/ 15686 PCT/ GB96/ 02588
78 LOCUS 27 bp EST  04- JAN-1996
DEFI NI TI ON le Hﬂﬁmapi ens CONA R RIESBEA11 5. ACCESSION  N29304
NI D g114754 EST. SCU human’ cl one=264611

primer=T7 library =Soar es rrel anocyl!&gﬁ”ﬁﬁ”l"“ﬂﬂector =pT7T3D ( Phar naci a)
with a nodifi SMOBHISHSE nker host =DHLGH cillin resiPOTKRY/OZEA t el

=Not | Rsite2=Eco RI Male. 1st strand CDNA was prined with a Not |
- oligo(dT) priner :

[5 - TGTTACCAATCTGAAGTGGGAGCGGCCGCAGTTTTTLPFI||||||||||| 3],

doubl e- st randed &DNA ed to Eco Rl ters

(Phar maci a), di géé;’st e@%‘ﬁ%&fsﬁéﬁg‘ngl oPTSREGE, Of | a d?"i‘%-‘ R
sites of a nodified pkitbthevsfod cancéiod pméng)conﬂphbfngrme steps ole,onstruct ed by
Bento Soares and M Fagfima Bopal do. RNA from nor nal foreskin

mel anocyt es (FS374) S kP‘l‘Féln}nﬂolaOMG eontgining Aprotein ydepived from thel bi no.
ORGANI SM  Honp sapi ens Euﬁ:?de\ﬁgtcﬁﬂ Met azoa; Eunetazoa; Bilateria;
rd

Coel onat a; Deut er ost o ata; Vertebrata; Ghathostomat a;
Ost ei cht hyes5 (iBar cdererminiyigi the Gelative taiouhe i AROSHd s&ﬂiﬁle%ﬁ% el i &;
Theri a; Eut heri a; ‘Archaonta;. Primates: Catarrhini; Homnid

REFERENCE 1 (bases 1 to Relypentideiacrerding fq Glaim 49,0pw wihether tharedsiaT. |
Elliston, K, Hawki nsM,  yunca I f“'ﬁﬂ
Le, M, LennonG, MarraM, tion of, ngr)slg?\sg d}ll ) #‘&@L&{e R@’ﬁ%&% T. ,

SoaresM, Tan, F., TauemachkngCla:MQarst on,R, WIIlianson, A,
Wohl dmann, P. and W son, R TITLE The WashU- Merck EST Project JOURNAL
Unpubl i shed (1995) COWVMENT Contact: WIson RK WashU- Mer ck EST
Pr oj ect 10 VasiA pisktioa Mé For est
Park Parkway, Bk’ 85(%“1 St. Louis, 1 &g%% (%"MagHbrrsg wﬁi‘iﬁ’zﬁ’é 1800
Fax: 314 286 1810 cancer laEpmsmeemlc@uatson wust | . edu H gh quality |
sequence stops: 370 Source: | MAGE Consortium LLNL This clone is
avail abl e royalty-free through LLNL; contact the | MAGE Consortium
(info@mage. I | nlssgovy ﬁﬁmddudcbﬁnng & aﬁﬁhéfm cﬁﬁi‘sTS‘BEé 53 wherein fhe
Location/ Qualifiers source /'or gani snF

polypeptide accordmg to Claim 49 is detected using a molecule

15 according to Claim 50.

56. A method according to any one of Claims 51 to 55 wherein the said
sample is selected from the group consisting of prostate tissue,
blood, urine or semen.

20 _

57. A method according to Claim 55 wherein the molecule comprises

a detectable label.

58. The use of a mucleic acid capable of selectively hybridising to the

25 region of chromosome 10 which region is bounded by DNA

defined by the markers D10S541 and D10S215 in the manufacture

of a reagent for diagnosing cancer; or in the mamufacture of a
medicament for treating cancer.

30 59. A method of treating cancer comprising the step of admlmstermg

Sheet Has Been R« laced

RIRSTTUTL SHaET .52 lIII|I|| i \|\I |||



*

sapi ens” /clone ="264611" MRNA <1l.. >427 BASE COUNT

116 a_90 c /9 g 140t 2 QLEL&.%Q_N_NE.SDA_LQHQW: 427 _Sept enher
10,1996 19: Ofagimm Mhey 9508 IS SHEET HASNSIRNCTAG ATATTCCTTG
ATG REPLACED 51 CTATCGATTT

TCATTATCTG CACKHIHIT

CATTT BCTIGEOGOE8T TTTT
TCACCACACA CAGGTAACGG

101 TTCCTCTGGH) N
TAGCATCTTG TTCTGITTGT GGAAGAACTC TACTTTGATA

CTGAGGGAAC TCAAAGTACA TGAACTTGTC 251 TTCCCGICGI GIGGGTCCTG
AATTGGAGGA ATATATCTTC ACCTTTAGCT 105 301 GGCAGACCAC
AAACTGNAGG ATTGCAAGIT CCGCCACTGA ACATTGGAAT 351

AGTTTCAAAC ATCATCTTGP thematient@mucieiagid vapablevf stlegtivelyhybridising to the

101 GATGATTCTT TAACAZER ot éhromosome 10 which region is bounded by DNA. 120! ©

PCT/ GB96/ 02588 defined by the markers D10S541 and D10S215. 79 LOCUS
N35389 437 bp nRNA EST 16- JAN- 1996 DEFI NI TI ON yy23e03. sl

Hono sapi ens cDNA cl one 272092 3' ACCESSI O\I N35389 NI D g1156531 KEYWORDS

Fls-lla-r arS?:Jg(():zEr ess nﬁeq anocW%‘é&ﬂ vec ﬁ%ﬁj(é% L&%m aagldvﬁﬁ a

modi fi ed pol ylinker tumonimjppfdsbdr(.‘ganémlmgmemordeneatimtthel‘é’ef.t el =Not |
Rsi t e2=Eco
61. A method according to Claim 59 or 60 wherein the nucleic acid
comprises a viral vector.
10
62. A method according to Claim 59 wherein the cancer is prostate

cancer.

63. A method of treating cancer comprising the step of administering
15 to the patient a molecule according to Claim 50, the said molecule
further comprising a cytotoxic moiety.

64.  Use of a molecule according to Claim 50, the said molecule further
comprising a cytotoxic moiety, in the manufacture of a medicament
20 for treating cancer.

65. A method of determining loss of heterozygosity in a tissue sample,
the method comprising the steps of (i) obtaining a sample
containing nucleic acid derived from the tissue and (ii) comparing

25 a microsatellite profile of the said mucleic acid with that of a
reference (homozygous) tissue, the microsatellite(s) being chosen
by reference to the D10S541-D10S215 interval.

Th1s Sheet Has B

[T !l!l I lil!
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-

Rl Ml e. 1st strand cDNA was prinmed with a Not | - oligo(dT) pr| mer
[5' - TGTTACCAATCTGAAGT GGGAGCGCCCCCAGTTTTTTTIT] [ -3'1,
doubre-stranded c was size selected, ligted to Eco R adapters

(Pharmaci a), digested with Not | 'and cloned into the Not | and Eco RI

sites of a nodified pT7T3 vector (Pharmacia). Library constructed by
Bent o Soares E@g% gt i m Bonal do. RNA from nor nal f eCEEBYEM2588
mel anocytes ( was kindly provided by Dr. Anthony P. Al bi no.

ORGANI SM  Honp sapi ens Eukaryotae; Metazoa; Eunetazoa; Bilateria;

Coel onmat a; € an,g ordata; Vey rata; Gnathostonat a;

Gst ei cht hyes; K A ar Co tee@ygl 1\ Choan?af’g Tetrapoda; Amiota: Mammali a;
Theri a; Eutﬁ!\EQQP Archont a; mat es; Catarrhigl\ Hom ni dae; Hono.

REFERENCE | (bases 1 to 437) Dubuque,T.,
Elliston, K, HaWwktns, M, s , Rucaba,

Le. M, LennonG I\/arra M rsons J., R f¥ees , Rohl fing, T
Soares, M, TanF. Tr evash lm Viat er st on, 'm | i ansonA.

EST Project JOURNAL
WashU- Merck EST
4444 For est
200
Hi gh qual ity
This clone is
| MAGE Consortium

Wohl drrann P. andUMOMR son R TITLE The WashU Merc
Unpubl i shed (1995 lf Contact: WIson R
Proj ect V\ashl ngt on Un| versity School of
Par k Par kway, Box--£ Ter=
Fax: 314 286 1810

sequence stops: 311 Sour ce:

I
| R Consortl um e%
avai l abl e royalty-free throug NE ; contact th

(info@mage.lInl.gov) for further information. FEATURES

Location/ Qualifi e 1. .437 / or gani smm="Hono

sapi ens” fiﬁ( mﬁﬁﬁ'z?zogz" mRNA < 1. . >437 BASE COUNT
108 a 79 ¢ 78B4.00Ms6 t 6 ophers ORIA N N35389 Length: 437 Septenber
10, 1996 19: 04 Type: N Check: 9803 .. 1 CAGITTATRHC AAGITTATTT
TCATGGTGIT TTATCCCTCT TGATAAAAAA 1 AAATTCAGAC
TTTTGTAATT TGTGFAFEEF—EATEFTCALE, ARAACSETHFEA

101 TTCTCTGGAT CAGAGTCAGT GGTGTIH8ha TATCTATAAT GATCA 151 ATTGTCACTA
ACATCTGGTG TTACAGAAGT TGAACTGCCIHRRR{CT CTGGAT 201 C

CTCTACTGIT TTNGT RACAGCTTCR TAAAATTT 251 GGAGAAAAGT
ATCGGTTGEC TTTGTCTTTA TTTGCNTTGIJ\CAAGATCATT 301

TTCTGTTAAA GTAAGTACTA TGATATTCCJ {GTCATTATC TGCACGCTCT
351 ATACTGCAAA TGCTATCGAT TFETTGNRCA__CATAGACTTC CATFLICTAC
401 TTTTTONGAG GITTCCCCCN nﬂwﬁ AATGAAN 207

0.088
Fig. la

12 X DY0OS571
W
207 213
TUMOUR
f ro B s G il i)

Fig. 1b

SUBSTITUTE SHEET (RULE 26)



Tabl e 11 WO 97/ 15686 -

PCT/.GB96/ 02588 80 LQCUS

N48030 372 bp nRNA EST 14- FEB- 1996 DEFI NI TI ON yy23e03.rl
Hono sapi ens cDNA clone 272092 5 simlar to SW TENS CHI CK Q04205
TENSIN. [1] ;. ACCESSI ON N48030 NI D 01189196 KEYWORDS EST. SOURCE
human cl one=27%03%2r15s86 ner =T/ | i brary=Soar es nel anocyt e 2NboHNCT/GB96/02588

vect or=pT7T3D (Pharnmacia) with a nodified polylinker host=DHLOB (anpicillin
resistant) Rsitel=Not | Rsite2=Eco RI Mle. 1st strand cDNA was pri ned
with a Not | - oligo(dT) prinmer

[ 5' - TGTTACCAATCTGAAGTGGGAGCGGECCGCAGTI TTTTTTTTITTTTTITTITTIT-3'],

doubl e- stranded cDNA was size sel ected,2M¥gated to Eco RI adapters
(Pharnacia), digested with Not | and cloned into the Not | and Eco RI
sites of a nodified pT7T3 vector (Pharmacia). Library constructed by

el anocyres (39 IR AY m%f?%@ Q‘M $ 0 écﬁeﬁkm no.

gglb\g"rrivla Hom%e%é'ereg:t.cc;!*y&c’?&ta ver tebr;(?t@z%at ho t@rpao ’

Gsteichthyes, £ § @ 850 ©19:6/8 @:?@a@a omtt@o@ao Q10000 Pl i a;

REFERENCE | (backBibi® &8 #0.8:8.5D 00 S BROE

e oM *%G%WobOQQWWW&W&W&bMGWWbB
s¢¢ooo¢¢oooooo¢oooooQooo

i0060000900000000006060$600
1000000000006000090060004
#500000000000000000000004
200000000000000090000006
10000000900090900000690000 ¢
500000000000900009004006 §
5 2900000000006000000006400 5
® $00000000000000000000¢60 ¢
§5000000900009000096000400
:100000000000009000000000
“§ooo¢oooooc¢oo¢oooooooo¢g-
500000000000000000000000:
500000000009 00000000000 0
500000000000000090094000
H00900000000000000900000
ggnéooooooo¢o¢¢¢¢oooooooog
550000000000000000600000089 2
f§o¢oooo¢ooooooooooooooooo
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Lennon, G, MarraM, Parsons,J., R fkin,L., Rohlfing, T., Soares, M,
TanF. , Trevaskis, E.. Waterston R . WIliansonA., Whldmann, P. and
Wlson, R TITLE The WashU Merck EST Project JOURNAL Unpublished (1995)
COMVENT Contact: WIson RK WashU Merck EST Proj ect

Washi ngton University School of Medicine 4444 Forest Park Parkway, Box
8501, St. Louisioorkise3108 Tel: 314 286 1800 PCYT/GB96/025B4 286
1810 Emai | : est @vat son. wust | . edu Hi gh quality sequence stops:
240 Source: | MAGE Consortium LLNL This clone is avail able
royalty-free through LLNL; contact the 3/17 | MAGE Consortium
(info@mage.l I nl.gov) for further informiti'on. FEATURES

Location/ Qualifiers source 1..372 / or gani sm="' Hono

sapi ens” / cl one= "272092" MRNA <l.. >372 BASE COUNT
122 & 67 c 76 ¢ 101 t 6 others ORIA N N48030 Length: 372 Septenber
10, 1996 19: 06 Type: N Check: 6071 .. 1 TTTTTGGATT CAAAGCATAA
AAACCATTAC AAGATATTTT ATCTTCTNNG 51 CTGAAAGACA
TTATGACACC GCCAAATTTA ATT CAATAT

101 CCTTTTGAAG ACCATAACCC A A GAACTTATCA AACCCTTTTG 151 TGAAGATCTT
GACCAATGEC TAAGTGAAGA TGACA@ TGCA 201  TTCACTGTAA
AGCTGGAAAG GGACGAACTG  GrIGrT. ATGT 251

TTATTACATC GGGCCAAATT TTTAAAGGCA CAAGA
301 ATGGGGAAGT AAGGGCCCGA  GACNAAAAGG

351 AGGGCGCTAT GIGINTTATT Table 12
WD 97/ 15686 PCT/ GB96/ 02588
: 1.000110.920i
TUMOUR

1 X Mxil
BLOOD

319

1.0001{0.975
TUMOUR

34 B9
0.000}{ 2.299)

| ' Fig. 3
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81 LOCUS RO6763 474 ‘bp nRNA : EST 03- APR- 1995
DEFI NI TI ON yf 11e03. s1 Honp sapi ens cDNA clone 126556 3'. ACCESSI_ ON R06763

D 757383 KEYWORDS  EST. SOURCE human cl one= 126556 |i brary =Soares
fetal liver spleen I NFLS vect or=pT7T3D (Pharmacia) with a nodified
pol yl i nker host =DH10B (anpicillin resistant) primer=SP6
Rsitel =Pac | Ky bmdsdgcO Rl Liver and spleen from a 28cTeB¥/assst
conception male fetus. 1st strand cDNA was prinmed with a Pac | - oligo(dT)
primer [5 AACTGCGAAGAATTAATTAAAGATCTTTTTTTTTITTTTITTTITT 3'], doubl e-stranded
cDNA was ligated to Eco RI adaptors (Phajsmgci a), digested W|th Pac | and
cloned into the Pac I and 0 Rl sitesgqof the nodified pT7T3 vector.
Li brary went -t hrough on®& nd of |ization. Library constructed by
Bento Soares and M Fatima Bpn :gdo Nl SM Honmpb sapi ens Eucar yot ae;
Met azoa; Chordata; VertebrapaQgGuat hosfonata;, Mammali a; Eut heri a;
Primates; Catarrhini; Homn da-e Hono. JREFERENCE | §lfases 1 to 474) AUTHORS
Hllier,L. , Cark,N , DubuqgpeT., Ellisfon, K, Hawki

Hol man. M . Hul tman, M, Kucapa, T., Le, M, Lennon, G,_= rra,M,

ParsonsJ., RifkinL., Rohlfifpg, T., Soarg¢s, M, Tan,F.o% Trevaski s, E. ,
WaterstonR., WIIlianson, A, f Wghl dmann, . and Wi sof,eR. TI TLE The

WashU Merck EST Project J Unpubl §shed (1995) NT Cont act :
W1l son RK WashU- Mer ck|f EST Proj ec Wash® gt on Uni versity School
of Medi ci ne 4444 Forest Park Parkway, Box 8501, &® Louis, MO 63108

Tel : 314 286 1800 Fak: 314 286 1810 l,:

est @wat son. wust | . edu gh gality gequence stops 5108 Source: | MAGE
Consortium LLNL Thi sjclone is ayail abl e roya® free t hrough LLNL;
“contact the GE Lohs@t4 umLi8f o@ mage. | | i =gv) for further
information. F U ®cption/gualifiers ource A74 i i

/ or gani sm=" Hono M apeEghs m Zwefone="126556" { BASE L= ”'6
8l c 89 g 192 ot her N RO§763 Lengsbd 474 Septegber 1R,

19: 04 Type: N 8feck: 67891 > 1 AGCCGCTTTA A TAA% ATTTTT L T

1

TTTTTTTTTC A ATTCA
GATAAAAAAA CAGACT
ATCTTCATCA

101 TTT AATTT GIGJATGCTG
TCA TT AT 151

w
i
o
il
o
= = ) Sp= S ==
=
Z -
™ .
o 8 .
== ] = =
& : -
—
-]
- :'
Eo]
&
[
0 -
a - o~
[~
- = o - Y
o & i 3 X 3
1
3 38 & Q g
- Q @ S
FIGURE U(a)
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GGGTGTCAGA ATATCTATAA TGATCAGGIT CATTGICACT 201

AACATCTGGN GITACAGAAG TTGAACTGCCT AGCCTCTGOEG AT = 251 TCCNCTACTG.
T GCTTC ACCTTAAAAT TTGGENGAAAA 301 GTATCGGITG GCTTTGICTT

TATTTGCTTT  GTCAAGATCA TTTTTTGITA 351 AAGTAAGGAC  TAGGATATTC
CCTGTCATTA  TCTGCACGCT CTATACTGCA 401  AATGCTATCG
ATTTCTTGAT CAGHbAEeR TTCCNTTTTC TACTTTTTCT 451 GAGGGT TNGCTEIOG¥BEECG
NTTG Tabl e 13 WO 97/ 15686
PCT/ GB96/ 02588 82 LOCUS  R06814
429 bp nRNA EST  03-APR 1995 BEE NI TI ON yfl1e03.r1 Hono sapi ens

CDNA cl one 126556 5'. ACCESSI ON R06814 NI D g757434 KEYWORDS  EST. SOURCE

human cl one= 12%?5%{_ ml?ry:Soar es W | NFLS

vect or=pT7T3D (Pharnmacia) with a noe } host =DH10B

(anpicillin resistant) priner=M3RpL_Rsitel =Pac IP;Lt =ECo R

Li ver and spleen froma 20 week- p?gt- 5oncepti on : [ fa'g%dlsz 1st strand cDNA
was prinmed with a Pac | - oli o'-(dT)upmi!l [ 5 _
AACTGGAAGAATTAAT TA/GRUREREYRT T -

cDNA was ligated to Eco R adapt o (Phaffaci af® di ge®ed w'th Pad®™ | -and
cloned into the Pagal.and Eco R sites of the nodified pT7T3 vector.

Li brary went througksaee round of norff#lization. Library_ _const ruct ed by
Bent o Soares and 831-ES — J

~
not mapped

=
ot
i

X EMH M ]
—_—t L 1

706-D-5

YACs not mapped for
all restriction sites.

e 30
x
e M 2

24G-A-10

Blaso -
B188-1.22 S P

B46-B-12 ._.J.l—

860-C-5

B150.-N-3

i
B150-K-4 g
B1BL-R15 —1

B2-~20

4

~ g

P214.0-21 . B = BesHll

P72-G-8 Ly = Sal

P7&-N-2 FIGURE &(b)
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M Fati ma Bonal do. ORGANI SM Honp sapi ens Eucaryot ae; Metazoa,;
Chqordata; Vertebrata; Gnathostomata, Minmali a; Eut heria; Primates;
Cat arrhini; Hom ni dae; Honb. REFERENCE 1 (bases 1 to 429) AUTHORS
Hllier,L., Cark,N , Dubuque,T., Elliston, K, Hawki nsM.

Hol man, M, Hul tman, M, KucabaT., Le, M, Lennon, G, MirraM,

Par sons, J., Riwbiotssss Rohl fing, T., Soares, M, Tan,F., PCHiCER803s8S E. |
Waterston, R, WIlianmsonA. , Whldmann, P. and WIson, R TITLE The

WashU- Merck EST Project JOURNAL Unpublished (1995) COMVENT Cont act :
W1l son RK WashU- Merck EST Proj ect Washi ngton University
School of Medi ci ne 4444 Forest Park Parkway, Box 8501, St. Louis, MO
63108 Tel: 314 286 1800 Fax: 314 286 1810 . Emai | :
est @wat son. wust | . edu _High gality seq®éHce stops: 307 Source: | MAGE

-Consortium LLNL @ Q E’ l- oy y ee@hr h LLNL
contact the (o™ 48 her:

i nformati on. FEATUR S - Locat on/ aI [ f i ers source . .429

/ or gani sm = " Horo [ﬁgns.s @ ‘gsmou 114 a
73 ¢ 659 176t NE&n L th @10 1996
19:16 Type: N Checlo 889 g 1 TGTTCIGT u TACTTTTA CCGTTAAACT
TCTTAATGIT GCT IATT T o TGy GATTTTTCTT
AAGTCACATG TCTAAT @[ CAT
TTATTCGTCT TCGTTAGTGA.. ATGCAT TATTA
GATTTTTCTC TTTAGATAAG, T CC?rCT TT 201
CCACATGTAT TACAAAATTT tDTﬁT Q @Am @cc@sr CTAGA
TACATTTTAA TCATTTGTAA A 30 CTICATFETT

TTCAACAAAG GGGATGGCA GGGATAGCTT,  TACCNGTGTT
AGGAAGGTTG IIIICACE§ 1 A TIGT
TGGGGOCCA C@. O@)Qle@4c$0@-®

_%00000600004¢
/200000000060
“20000000000

0000000000
500000000006
1200006000000
550000000600 ¢
f20000006000 6
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WO 97/ 15686 : PCT/ GB96/ 02588

83 LOCUS R29457 224 bp _nRNA EST 25- APR- 1995 _
DEFTNI TTON FI-578D 22 week old human fetal liver cDNA |ibrary Hono sapiens
cDNA clone F1-578D 5. ACCESSI ON R29457 NI D 01511865 KEYWORDS EST.
SOURCE  human. ORGANI SM Honp sapi ens Eukar yot ae; m tochondri al
eukaryotes; Myg#naggsChor dat a; Vertebrata; Eutheria, PpPCIVGBo61588

Cat arrhini; Hom nidae; Honb. REFERENCE 1 (bases 1 to 224) AUTHORS
Choi ,S.S., Yun,J.W, Choi,E K, ChoY.G, SungY.C and Shin,H -S. TITLE

Construction of a gene expression profitmgzyof a human fetal |iver by
si ngl e- pass cDNA sequenci ng JOURNAL Unpublished (1995) COMVENT
Contact: Hee-Sup Shin Devel opnental Cenetics Pohang Institute of

Sci ence & Technol ogy ceeccecsdendtradagor @dmtmmmﬁeﬁd‘eﬁramubl i c of
Kor ea Tel : 562-279-22 -279-2
shi nhs@i si on. post ath® ggrc@e]cs C'rcgcéza\cgflc ’F& Wﬁ%‘%cc IEE%E@

~Location/Qualifiensi1 TSCAACAESG ccscdscsﬁ@&scsscmyr CCAGGGACCC /GOeCBETTIT " Hom)

R B R e b

d| recti onal I y cl or.'erl lbetaneesCGOCAARCARCEG XNCEBAGGAT TPG'S'CGTCTT cTccaeatmene="F1- 578D"

R P e s T Lt 41

t ORI G N R29457 Lanyt RECTROMACCCHRCEMISARC TOCCCCRYS QUFATIACTS SBETAWECCheck: 1046

51 CTCCCCATTC%% CCTCLLAGL .‘ MCGTCTT

101  AGGCCCAGTIC G&T GERHBTIFCCTRICATS

151 GCTGOGGTCC A%mmmm&mmccﬁm AGAGCATTTC
CATCTCAGAA GAAG .

$01 ATCAARAGAGA TCGTTAGCAG AAACAAAAGG AGATATCAAG AGGATGGAIT
551 CGACTTAGAC'TTGACC’?‘iTA TTTATCCAAA CATTATIGCT ATGGGATTIC
601 CTGCAGAAAG ACTTGAAGGC GTATACAGGA ACAATATTGA TGATGTAGTA
651 AGGTTTTTGG ATTCAAAGCA TAARRACCAT TACAAGATAT ACAA'I‘C:";TG
701 TGCTGAAAGA CATTATGACA CCGCCAAATT TAATTGCA::. GTTGCACAAT
751 ATCCTTTTGA AGACCATAAC CCACCACAGC TAGAACTTAT CAAACCCTTIT
801 TGTGAAGATC TTIGACCAATG GCTAAGTGAA GATGACAATC ATGTTGCAGC
851 AATTCACTCT AAAGCTGGAA AGGGACGAAC TGGTGTAATG ATATGTGCAT
901 ATITATTACA TCGGGGCAAA TTTITAAAGG CACAAGAGGC CCTAGATTITC
951 TATGGGGAAG TAAGGACCAG AGAC.AAA::G GGAGTAACTA TTCCCAGICA
1001 GAGGCGCTAT GTGTATTATT ATAGCTACCT GTTAAAGAAT CATCTGGATT
1051 ATAGACCAGT GGCACTGITG TTTCACAAGA TGATGTTTGA AACTATTCCA
1101 ATGTTCAGTG GCGGAACTTG C:.:TCC’I‘CAG TTTGTGGTCT GCCAGCTARAA
1151 GGTGAAGATA TATTCCTCCA ATTCAGGACC CACACGACGG GAAGACAAGT
1201 TCATGTACIT TGAGTTCCCT CAGCCGTTAC CTGTGIGTGG TGATATCAAA
1251 GTAGAGTTCT TCCACAARCA GARCAAGATG CTAMA;:GG ACAAAATGTT
1301 TCACTITITGG GTAAATACAT TCTTCATACC AGGACCAGAG GAAACCTCAG
1351 AAAAAGTAGA AAATGGAAGT CTATGTGATC AAGAAATCGA TAGCATTIGC
1401 AGTATAGAGC GTGCAGATAA TGACAAGGAA TATCTAGTAC TTACTITAAC
\ 1451 MTGAT CTTGACAAAG CARATAAAGA CAAAGCCAAC CGATACTTTT
1501 CTCCAAMATIT TAA::TGAAG CTGTACTTCA CAARAACAGT AGAGGAGCCG

¥IGURE 6 (1 of 2)
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Tabl e 15 WD 97/ 15686

PCT/ GB96/ 02588 84 LOCUS ____T05157
266 bp nNRNA EST 30- JUN- 1993 DEFI NI TI ON EST03045 Honp sapi ens
cDNA cl one HFBCS42. ACCESSION  T05157 NI D g316309 KEYWORDS EST. SOURCE
Human cl one=HFBCS42 | i brary =Fetal brain, Stratagene (cat#936206)

“vect or =Lanbdag@drhtegdr i mer =ML3-21 17-18 wk gestation, fenmalBCT/GB96n2588 1 go-dT
+ random prinmed cDNA synt hesis; |anbdaZAP-11 vector, 1.0kb aver age
i nser size. ORGANI SM Hono sapi ens Eukaryota; Animalia; Chordata;
Verebrata; Mammalia; Theria; FEutheria; Primates; Haplorhini; Catarrhini;
Hom ni dae. REFERENCE 1 (bases 1 to 2@py AUTHORS Adans, M D.,

Kerl avageA. R, Fields,C and Venter,J.C. TITLE 3400 Expressed Sequence

Fas | OE LY DU blo el ARG et R bR e

1601 CAATGAACCT GATCATTATA GATATTCTGA CACCACIGAC TCTGATCCAG
1651 AGAATGAACC TITTGATGAA GATCAGCATA CACAAATTAC ARAAGTCtga

1701 attttttttt atcaagaggg ataaaacacc atgaaaataa acttgaataa

1751 actgaaaaaa aaaaaaaaaa aaa

FIGURE 6 (2 of 2)
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-
e

Institute for Genom c Research 932 d opper Road, Gaithersburg, MD 20878

Tel : 3018699056 Fax: 3018699423 Emai | : ndadams@igr.org.
FEATURES Location/Qualifiers sour ce 1. .266 /organism=
"Hono sapi ens” / cl one=" "HFBCS42" BASE COUNT 95 a 44 c 57
g 69 t 1 others ORIG N T05157 Length: 266 Septenber 10, 1996 19: 06
Type: N Che(c:;@' % . 1 TGGAGGGAAG ACAAGT TCaET/aRMGiRESRCGAG
TTCCCTCAGC (}A (ET : 51  GIGIGGTGAT ATCAAAGTAG
AGTTCTTCCA CAAACAGAAC AAGATGCTAA 101 AAAAGGACAA
AATGITTCAC TTTTGGGTAA ATACATTCTT CATA 151

CCAGAGGAAACCT CAGAAAAAGTAGAAAAT GGAAGT CTATGTGATCAAGN 201 AATCGATAGC
ATTTGCAGTA  TARENEEEPEC  AGATAATGAC AAGGAATATC 251 TAGTACTTAC
TTTAAC WO
97/ 16686 1 AAAAAAPGRG SESPVTISRA GNAGELVSPL LLPPTRRGRR %#&%ﬂ’é/ 02588

51 NLPSAAARPP VARAPEAAGG SSRSEDYSSS PHSAAAAARP LAAEEKQAQS
101 LQPSSSRRSS HYPAAVQSQA AAERGASATA KSRAISILQOK KPRHQOQLLPS
151 1LSSFFFSHRL PDMIAIIKEI VSRNKRRYQE DGFDLDLTYI YPNIIAMGFP
201 AERLEGVYRN NIDDVVRFLD SKHKNHYKIY NLCAERHYDT AKFNCRVAQY
251 PFEDHNPPQL ELIKPFCEDL DOWLSEDDNH VAAIHCKAGK GRTGVMICAY
301 LLERGKFLKA QEALD?YGEV RIRDKKGVTI PSQRRYVYYY SYLi..IQIHLDY
351 RPVALLFEKM MFETIPMFSG GTCNPQOFVVC QLKVKIYSSN SGPTRREDKF
401 MYFEFPQPLP VCGDIKVEFF HKQNKMLKKD KMFHFWVNTF FIPGPEETSE
451 KVENGSLCDQ EIDSICSIER ADNDKEYLVL TLTXNDLDKA NKDKANRYFS
501 PNFKVKLYFT KTVEEPSNPE ASSSTSVTPD VSDNEPDHYR YSDTTDSDPE
551 NEPFDEDQHT QITKV*IFFY QEG*NTMKIN LNKLKKKKKK

PIGURE 7
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85 LOCUS T60214 396bp nMRNA EST 09- FEB- 1995

DEFI NI TI ON yc22c07.r1 Honmo sapi ens cDNA clone 81420 5'. ACCESS| ON T60214
NI D g662051 KEYWORDS EST. SOURCE human cl one=81420 | i brary=Strat agene
| ung (#937210) vect or =pBl uescri pt SK- host=SOLR cel | s (kananycin
resi stant) primer=ML3RP1 Rsitel EcoRlI Rsite2=Xhol Normal lung tissue from
ta 72 year ol d wabmisesd oned unidirectionally. Prinmer: Oigo ¢Crchessme
insert size: 1.0 kb; Uni-ZAP XR Vector: 5 adaptor sequence:

5' - GAATTCGGCACGAG 3'; 3' adaptor sequence:

5 -CTCGAGITTTTTTTTTTTTITTTTT-3". ORGAN ¢74% Hono  sapi ens -

Eucaryotae; Metazoa; Chordata; Vertebrata; Glathostomata; Manmali a;

Eut heria; Pri &8s Catarrhini: Hom nidae; Honpo. REFERENCE 1 (bases 1 to
: 396) AUTHORS Hi | | i enl.cecbbdttlic BecTcbhdttattadecnckt lcetdTens1s. cediéydacas, M ,

- Hol menM , Hul t man, M KucabaT LeM, Lennon, G, MarraM Parsons J.

"Rifkin, L., Rohlfing T ATTICHAESS CRFEHAGE) CORGACTTC CTCTGRgqaS, ERcTACTRCC
W lianson, A, V‘bHodWc@dcéﬁbmedﬂEcué&&éddé@cc&mEﬁT Pr 0j ect

JOURNAL Unpubl i shed (1995 on
WashU- Mer ck EST PriofecthhAc m@%@ﬁwﬁt%ﬁcaﬁcs%gg&sﬁé%ghﬁﬁ% d| ci ne
4444 Forest Park P&ukmscd&axc 8h8iacde. TicoeracEAT MErfi8t@R crecceartel ©: 314 286

1800 Fax: %%9 Hi gh
qality sequence stog 2(’%% CCESHEE: A%ﬁagﬁé%rg% EE%%HT Thi s

cl one is avail abl e3onoyECTGCARC® STCUIMGTARGNCACLHERAGCA GOPRTIRACCE GRETGCGETC | MAGE

Consortium (i nfo@ gecp!GL é@uﬂ@&c&%&w‘; %ﬂﬁ&ss L RLR NecarEAeERRES
Location/ Qualifi er:I'sI;T'aL source 3 e M ‘forganl sm =" Hono
sapi ens” /cl one=" 8442 (RECERHTIECCALHETCCACA ] ATAGCCCCT FCACCAGCAE GrTCTECERT 2

others ORIGA@ N T602 ch¥R8re N Check
5134 .. 1T TCL&C%\G AGmTaAﬁlwIEEEG!’?%ﬁ%g%XA&E%ZAAG ATCITAGTGA 51
CAATGAACCT GATCATTIRFA AOEAAREHEH CECTTACIARCRATARRET AEATATAREG AGGRTGRATT
AGAATGAACC  TTTTGATGARAcTIabd AT Efyta (ARARMART] AaeANET Edielacert

151  ATTTTTTTTT ATCAAGAGGG ATAAAACACE ATGAAAATAA ACTTGAATAA

201 ACTGAAAATG GGARSETTEFFICcREYT FTYtARYacIrIgsagtratCITrREaEgRpTESfETCCcota

251 CAGGATTACC AGTTARAGHR:oi0CMIdEE CaalIouEOa R JARCHATERE se
1

701 tttgtgtttc ctttetgtgt attcaaccta gggtgtgttt ggctagacgg
751 aactcttgece tggttgcaag tgtcaagcca ccgattgett tettaggeta
801 tctatatggt ctcttcetga gggectactgt ccgttaatac agaatacagt

851 aaggagagga cagcgatcct a

FIGURE 8

SUBSTITUTE SHEET (RULE 26)



k

GTTTTTTACC CTATACATCC ACCGGGGGTT TTTTGACACT TGTTTGTCCC 351 AGTTGGAAAA
AGGGTTGTNT _TGGOCGTNGT _CCAGGATTAT ACCCTT

Tabl e 17 WD 97/ 15686

PCT/ GB96/ 02588 86 LOCUS

W23656 451 bp MRNA EST 06- MAY- 1996 DEFI NI TI ON
zb46¢c05. rl Sogweegnk@gal | ung NbHL19W Hono sapi ens cDNA cl onpcpi€kdsdzsss -
5'. ACCESSI ON W23656 NI D 01300471 KEYWORDS EST. SOURCE  human.
ORGANI SM  Honop sapi ens - Eukaryotae; mtochondrial eukaryotes;

Met azoa; Chordat a; Vertebrata; Eyihgria; Primates; Catarrhini;

Hom ni dae; Honp. REFERENCE 1 (bases I to 451) AUTHORS Hillier,L., dark.N.,
Dubuque, T., EW%@on K., Hawkins, M, Hol manM , Hul t manM

Kucaba, T., Le, M, '—19“&?&?.5@ ¢ REER M FRE&RBSot] coctBidalit N, L-
Rohl fingT., Soares, M an T st M’t ?ceg\g?lffg E5 WAt e‘rmsct on, R

WIllianmson, A., W h$ namtmaa (RFattchpyts aFFtroatty FEgeatattife CAgASMEENEr ck EST

Project JOURNAL \Uppublisheds (ck9SkadeOMMENTRTTT ATccanhOl @raciity son RK
WashU Merck EST Proj ect V\ashl ngt on Un| versity School of Medicine
4444 Forest Park B2k KGENFTTISER ASKHACACT: %“‘E‘S%ﬁ“"s' %@9{@8‘“"““5@ Tel : 314

286 1800 B Trh4TidR6 RIHREATT CARAGCHTIR ArCARTABRAGRRAONS! | . edu

This clone is available royalty-free through LLNL ; contact the
| MAGE Consortium €¥nf 88 nage. 11 nl.gov) for further information. Seq primer:
nob. REGA+ET Hi gh quality sequence stop: 240. FEATURES

FIGURE 9
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Location/ Qualifiers source 1. .451 / or gani sm=" Hono

sapi ens” [note="Crgan. _lung: Vector: pT7T3D (Pharmacia) with a
nodi fied polylinker: Site 1: Not |I; Site_2: Eco RI; 1st strand cDNA
was primed with a Not | - oligo(dT) prinmner

[ 5' - TGTTACCAATCTGAAGT GGGAGCGGCCGCAATTTTTTTITTTTTITTITTTIT-3" ],

doubl e- st r andaglo ¢iANgsenas si ze selected, ligated to Eco Rl adepcessnsss
(Pharnmacia), digested with Not | and cloned into the Not | and Eco R
sites of a nodified pT7T3 vector (Pharnacia). Li brary went through
one round of normal i zatign,4o0 a Cot 5. Library constructed
by Bento Soares and NIFatlna onaldo ThIS | i brary was constructed
fromthe sane BXM ds as the fetal heart l|ibrary, Soares fetal heart.
NoHH19W " el pares fetal

| ung NbHL19W 1t Fd%&ggt%ég%fmf?m T’?"’é&cg'g bebdize ‘% | ab host =
"DHLOB (ampi ci | | i n5t eSEaatattag" ““FNRIPF tcttoctaag] tgcaasagit sBASEaGRUNT 148 a

76 0. 829 141 by dasiieis GRGALIY 10, 1996
19:10 Type: N Check: 6061 . S At AA%%‘?&%AGTGACA

ATGAACCTGA TCATTATAGAmmAATT Gmassm% PratBAFTRCTGAGRactECACTRACIE TGATCCAGAG
AATGAACCTT TTGATGeeﬁAttuacccga tagactgtat ct%gm;ﬁggt %A‘?.AC-EI
AAGTCTGAAT TTTTTTTTAT CAAGAGGGAT AAAACACCAT
GAAAATAAAC TTGAATARACITREARFIRPCKIRIVETIT R tAFCtta agaattatet ttaaaaatct 201
- TTTAATGGCA ATAGGAGHT T SSEGI@%GA&EWI&E&%@Q %%%IQI#TTCCT G
ACCAATCTTG NTTTACCCNA TACATTCCCA GGGGTTTGGA 301  CACTTGGIGG
TCCAGNTTGA  AAAAAGEH TEFatFRR RS RETRITANTATIISTAES ageata 351
TACCTTTTTG TGGCCAAAAG GGACATTTAA AATTCAATTA GGATTAATAA

401  AGATGGGCAC TTTCCCGITT AATTCCAGTT TTATAAAAAG TGGGGACAGA 451 C
Tabl e 18

FIGURE 10
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WD 97/ 15686 PCT/ GB96/ 02588

87_ LOCUS W27533 902 bp___ nRNA - EST

08- MAY- 1996 DEFI NI TI ON 32b2 Human retina cDNA randomy prined sublibrary
Hono sapi ens cDNA. ACCESSION W27533 NID 91307337 KEYWORDS EST.
SOURCE human. ORGANI SM Honp sapi ens Eukaryot ae; mitochondri al
eukaryot es; MgionsQasgss Chor dat a; Vertebrata; Eutheria; Prrorecsssmn2sss

Cat arrhini; Hom nidae; Honb. REFERENCE 1 (bases 1 to 902) AUTHORS Macke,
J., Smallwood, P. and Nathans, J. TITLE Adult Human Retina cDNA JOURNAL

Unpubl i shed (1996) COMVENT Copsagt: Dr. Jereny Nat hans Dr.
Jereny Nat hans, Dept. of Mol ecul ar Biol ogy and Genetics Johns Hopki ns
School of MedF¥Pnt 725 North Wil fe Street, Baltinore, MD 21205 Tel :
410 955 4678 haxeeeédddchl 4ciktdderg acntiugetd ccagtccgta tagegtaaat

j eremmy_nat hans@nmai |l . bs.lhu. edu Clones fromthis |ibr argy are NOT

aval | abl e. 51 tcce gaata pﬁsctﬁgn@t aal:gg gggaaaataa tacct gctq:m/\ARD
CTTTTGAGCAAGI TCAA AT (dotdedgdt tatatttaan acttatcaan anactatttt ctatttaa&dACKWARD!
GAGGTGECTTATGAGTATTTCTTCCAGGGTAA Seq pri ner:
GGGTAAAAAGCAAAAGART T, 2R e §aadeaatac atrattttte teraaagbcs AFEEH ¥ ers  source
1. .902 201 /rag@tnacetpttdagrttgapitgdcat ttctaaagtt acetstegt’ Or gan: eye;

Vector: |anbda gt] QO Site 1: oRl ; Site 2. EcoRl; T i brary used
for sequencing vvaissga ak 2 s%g‘fﬂ I ﬁ%rg/ttﬁ%trnfé%agﬁcf 8arﬁgg ﬁ?ﬁﬁ%ﬁt#a‘eti na cDNA
library. 301 cchpNITES ACAATRTICSt TITGARGEBDAATANCCCRCY HORBCTAGN?E | sol at ed,

random y pri ned, ﬁ%z{ﬁ“@ CTTré RS ‘?Eﬁggc c%p‘gg ARGA into

| anbda gt 10. Indi%&‘?ual p aqug:s were arrayed an ExR 18 usgg\ as tenpl ates
for PCR anplifi catdlorCARZERIGTH ESAGCRITRIC ACTGTAMAGC FTRQMABGACH GRMECEZ®d for .
sequenci ng. " 451 TSk @RRTd TReATATMACRAERIcEER cCAMN TR NHRBdchcRY | Med

sublibrary" /sex= "m xed (males and fenal es)"” /tissue_type=
"retina" /dev_st atfd="GREHFICTAC ATTICTATGC GAAAGTARGE ACTAGAGACH|ARARRgaERY KS02"

MRNA < 1. . > 9025BASKE: QAR garghedetd crbi&rere Ldeggtoed Bhaheeed@d Ot hers

ORIG N
601 ggaaaacaga ttttgggttt ctttttttct tcagttttat tgaggtgtaa

651 ttgcacaagt aaaaattata tataaataca atgtataata tgatgtttgg

701 atgtatgtgt atatacattg tgaa

FIGURE 11
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W27533 Length: 902 Septenber 10, 1996 19: 05 Type: N Check: 224 ..
1 GNGNNNTTNC TACTCANGAT CATTTGONGG TTAAAGTAAG TACTAGATAN 51 TCCTTGICAT .
TATCTGCACG CTCTATACTG CAAATGCTAT CGATTTCTITG 101 ATCACATAGA
CTTCCATTTT CTACTTTTNC TGAGGITNCC TCTGGTCCTG 151
GTATGAAGAA TGTATTTACC CAAAAGTGAA ACATTGGGIC CTTTTTTAGC

201 ATCTGGT N0 o7pkégbiGTGGAA GAACTCTACT TGGATATCAC CACACACACGRCT/GB96/02588
251  TAACGGCTGA GGGAACTCAA AGTACATGAA CTTGICTTCC CGONCGNGTGG
301 GTCCTGAATT GGAGGAATAT NTCTTCACCT NNAGCTGGCA GACCACAAAC 351  TGAGGATTGC
AAGTNCCGCC ACTGAACATG  GGAATAGCNT GATCAN 401  CITGGGAAAC
AACAGGGNCA CTGGTCTTTT ANCCAGNTGA T CAGG 451
GGGTATNATA NABXMABIGGG CCCNNNNNGG AATGGGNCNC CNNGGGGTTN

ggi Nﬁﬁﬁﬁﬂ“ﬁ“ﬁ@ﬁﬁﬁﬁ%ﬁﬁﬁ%ﬁ%&%ﬁﬁ%ﬁ%ﬁ%ﬁ%@w°8bgf=NNNNNNNNNN

INNNINNNNNNN - NNNNNNNRINNR S NGRp IR eIk aat GErdadygRpRRIIRREIYRNNNNNNNN
INNNINININNNNN 101 ggettctett tttrttotge ccaccAGg&I%%rc CCAGTCAGAGVD 97/15686

PCT/ G896/ 02588
151 GCGCTATGTG TATTATTATA GCTACCTGTT AAAGAATCAT CTGGATTATA
201 GACCAGTGGC ACTGTTGTTT CACAAGATGA TGTTTGAAAC TATTCCAATG

251 TTCAGIGGCG GAACTTGCAg taagtgettg aatctcatcec ttccatgtta
301_. ttgggaacag ttttottaac catatctaga agtttacata aaaatttaga
351 aagaaattta ccacatttga aatttatgca ggagactata tttctgaage
401 atttgaacaa attaattagc tttgttgttc aactcattgg gctaaagaag
451 ccaaaagcaa tgggttttaa tgtagtegaa gccaaattat atttatgaaa

501 gaaatattct gtgttataac caccaaatac agcccaatte tg

FIGURE 12
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INNINNNNNNNN - NNNNNNNNNN 701 NNNNNNNNNN - NNNNNNNNNN - NNNNNNNNNNS NNNNNNNNNN
NNNNNNNNNN - 752 NNNNNNNNNN _NNNNNNNNNN _NNNNN INPNININININNININ . INININNININNINNN
801  NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN . 851 NNNNNNNNNN

- NNNNNNNNNN- NNNNNNNNNN- NNNNNNNNNN- NNNNNNNNNN 901 CC

Tabl e 19 (conti nued)

PCT/GB96/02588

WO 97/15686

EXON 6

S1
101
151
201
251
301
351
401
451
501
S51
601

actctgecac
attgactttn
gaaaatctta
cttgagatca
atattaatca
ectgtgaaat

GGTCTGCCAG

TGTGGTGATA
AAgggtttgt
attanaagct
tctattagat

atangggtaa

15/17

tagaagtcta
atataagtaa
cattgtttat
agattgcaga
ttaaaategt

aatactggta

actttgggac
taggacctta
atttttattt
tacagaatcc
ttttgacagt
tgtatttaac

CTARAGGTGA AGATATATTC
GACGGGAAGA CAAGTTCATG

TCAAAGTAGA
actttacttt
ntattntatt
ctgccaggtg

ataatcetgt

TACTTIGAGT

ttactattca
ttttgaagge
catttantte
atatttcgtg
ttgacagtta
catgcagATC
CTCCAATTCA
TCCCTCAGCC

tgaaatagga
tcaaactgga
agttgatttg
tatattgctg
aaggcattte
CTCAGTTIGT
GGACCCACAC

GTTACCTGTG

GTTCTTCCAC AAACAGAACA AGATGCTAAA

cattgggaga
ttatgacatg
ctttgettac

ttgaaggaan

FIGURE 13

aatatccaaa
taaggaacta
tctagcattg

aggcetat

SUBSTITUTE SHEET (RULE 26)

ataaggacag
taatttgttt

gtgagacatt
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WD 97/ 15686 PCT/ GB96/ 02588

89 . LOCUS \\B0684 601 bp nRNA EST
09- VAY- 1996 DEFI NI TION zb77b1 .r1 Soares senescent fibroblasts NoHSF Hono
sapi ens cDNA cl one 309597 5'. ACCESSI ON WB0684 NI D 01311870

KEYWORDS  EST. SOURCE human. ORGANI SM Honob sapi ens

Eukaryot ae; g ggydri al eukaryotes; Metazoa; Chordat a; PCT/GB96/02588
Vertebrata; Eutheria; Primates; Catarrhini; Homm dae; Honb. REFERENCE 1
(bases 1 to 601) AUTHORS Hillier,L., CI ark, N., DubuqueT., Elliston, K,

Hawki ns, M, Hol man, M , HuI t man , Kucaba, T., LeM, LennonG,

MarraM , ParsonsJ., RifKki r'lbf”, Rohl fing, T., SoaresM, Tan,F.,
Trevaski s, E. , extit €rston, R, WIlianson, A, Whl dmann, P. and WI son, R TITLE
The V\ashU- I\/br ck EST Pr (%Jaect JOURNAL Ung%l%l i shed (1995 %ﬁ

Contact: WIlson RK* A FEEVEF R RSPEBSF SOPTRRAR ﬁﬁ't%ﬂ“ﬁﬁl versity
School of Medici nes: cgag@h&éa %mhc&ag&t&&ﬁw;a&xtﬁmpgﬂtg Louis, MO
63108 Tel :_ 314 286 1810 Ema

est @t son. wust | . ¥y °°“a“?ﬁ7 §“8"r“8ﬁ'é‘3“| 5"‘56%1‘??513“1%9?5?%‘1 F?Ftﬁ?%‘étt hrough LLNL
contact the 13AGREaCantgot tgautrm(:tga:f sd@rgarzea | datdgotigac) agaxttictet her

I nf or mat I on. %g rataaaacatc a% Ett ﬁ?&fttf cattt'c(g:h qual I t y

sequence stop: _46?:.’0:l PEERAT O Irers sour ce 1.
. 601 /organi smF "HInotapioshe tttttttttt tAGGACAADR (PSTTIRCACTY TTGSETARAD ( Phar maci a)

with a nodified .5 acarrerrea RRbOAGEENChcatcdrABE TcRBBIRE Yacarhingel: Not |

Site 2: Eco
R T 351 AAGTCTATGT GATCAAGAAA TCGATAGCAT TTGCAGTATA GAGCGTGCAG

401 ATAATGACAA GGAATATCTA GTACTTACTT TAACARAMAAA TGATCTTGAC
451 AMAGCAAATA AAGACAAAGC CAACCGATAC TITTCTCCAA ATTITAAGOL
501 cagttaaatt aaacattttg tggggontgg tgacttgtat gtatgtgatg
551 tgtgtttaat tetaggagta cagaaggaga ggacagcgat

FIGURE 14
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TGTTACCAATCTGAAGTGGGAGCGECCCCATTTTTTTTTTTITTTITTTITT 3],

doubl e-stranded cDNA was size selected, ligated to Eco RL _adapters
(Pharmacra), digested with Not | and cloned into the Not | and Eco Rl
sites of a nodified pT7T3 vector (Pharmacia). Library went through
one round of normal i zation to a Cot = 5. Library constructed
by Bento woonsagr €s and M Fati ma Bonal do.' | TG R96/02589 959 7"
“/clone_|ib= Soares senescent fibroblasts NoHSF" /1 ab_host =" DH10B
~(anpicillin resistant)" MRNA <l.. >601 BASE COUNT 176 a 105 c
122 g 197 t 1 others ORIG@ N V\30684 Length: 601 Septenber 10, 1996
19: 13 Type: N Check: 2320 .. | TOEAAGAGGGA TAAAACACCA TGAAAATAAA
CTTGAATAAA CESHARATGCG 51  ACCCTTTTTT TTTTAATGCC
AATAGGACAT TGTGTCAGAT TACCAGITA 101 AGGAACAATT
CTCTFTTCCT  GACCAATCTYS® Aﬁf&‘ﬁ“ﬁﬂfﬁ&?ﬁiﬁ&& fgccactgea ctccagetts 151

AGGGTTTTGA CACTTGI 15T gédatbdabc/shiadbtig tdictagabA(ERasREILa RHat ,GIGEATATAC

CTTTTTGTGT CAAAAGGACA TTTAAAAT TTAGGAT 25 TG
GCACTTTCCC GTTT’?‘%T&?""’“'A%%‘T‘T%%“‘A%% E%R&A"t‘g‘;“g“ agbakat 01
CAGACTGATG TGTATAGET Agaddaddtkh Taphagagggtl ¢dtStedaag GG CAG \gatcatgttt

J01  TTCOACTTGT EEIARESRARAEaR ERAAIG bkl Ciehaalig bakttidana

451 GAAGGGTTTT GCfsnAta@ﬁme@mfmﬂ@@@g@ﬁmmmgmtswsmmw
CAGAAAGGAA ATAATTE@A%@QI% Gt eEACCA AL agTe AngeTGTACT TMIG:ECCA

GCTANTTACA CACA CTTAGCATGC CACAGITATT 601 A
Tabl e 20 351 AGTAGAGGAG CCGTCAAATC CAGAGGCTAG CAGTTCAACT TCTGTAACAC

401 CAGATGTTAG TGACAATGAA CCTGATCATT ATAGATATTC TGACACCACT
451 GACTCTGATC CAGAGAATGA ACCTTTTGAT GAAGATCAGC ATACACAAAT
501 TACAAAAGTC tgaatttttt tttatcaaga gggataaaac accatgaaaa

551 taaacttgaa taaactgaaa aaaaaaaaaa aaaaaa

FIGURE 15
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WO 97/ §g686 : . PCT | GBI6/ 623885t
90 L W81026 453 bp nRNA - EST 26- JUN- 1996

DEFI NI TI ON zd84a07.r| Soares fetal heart NoHH19W Honob sapi ens cDNA cl one

347316 5'. ACCESSI ON W81026 NI D 51392060 KEYWORDS  EST. SOURCE

human. CRGANI SM Hono sapi ens Eukaryot ae; m tochondri al
eukar yot es; MASGE clesieddadpll is pubhcly availablq éﬁ%gﬁeﬂ'ﬁb rﬁm%tcSancrrat es;

N e AR IO gy, 5 U9 e

Hol man, M, Hul tineAGH soxhi@éllbg AmericnMyp écmm& @oﬂewﬁi aﬁbckvdle MD

Parsons,J., RifkinL., RohlfingT., Soar es M', Tan, Trevaskr sE. ,
Vat erston, R, \BO8SZardSA; AGenvole Swammspincanaﬁw Pam:bﬁoh'mveﬂ St A otis;

been M o=k SR M oty IR DICHOMS Koyt Fuvae, Bl ()
oar0p o Cefipridgs CHG 10 ThERbug YA Ppitg of ieribla U |

est @vat son. wusiehcloged mformaﬁbu SortheBSTsN29304 afd D20Q88 I(sae- Talsies ¢ laha ug h

LLNL ; contact the MAGE Consortium (info _gmage |1 nl.gov) for
further infor rrép)oﬂ'hagélénﬁrlﬁ* ik 8: mpdidiedrtharmrcia pT7T3 vecigrgh qual ity
sequence stop: 392. FEATURES Locat i on/ QJaI ifiers source 1. .453

/ or gani sm=" Hono sapi ens” / note="Organ: heart; Vec G

(Phar maci ajow NAME: pT7T3DFi ahiic ysistres 50 . Not I

Rl ; 1st strand cDNA was prlrredxemﬁith a Not %lgt/ Ilgo(dT) prl
TG'I'TACCAATCTGAWATLIIIIIIIIIIIIIIIIII3]
doubl e- strande &% \Hi Si e selected, ligated to Eco R i'-"*-*-*‘ W' d 1a1 T
(Pharmaci a), di'g | and cloned into the Not | and Eco RI

sites of a mdpremegE@rgFNaF émodﬁ:)%r maci a) Li brary went through
| Za

one round of Cot 5. Li brary constructed

by M Fat i naﬁﬁamgdaca&hta:gggathgaccm gaamxeghdta sane
fetus as the fetal lung librar oares fetal |ung NbHL19W
/ cl one=" 34175316tcggggamcgwmatwgpss%eaagcmmgamamart NoHHLOW

/'sex = "unkn °"‘chttggcactggccgtcgmMCaaéﬁgé’tgiétggwgg&%&cu

cttaatcgcctigeageacateceectttegecagetggegtaatagegaagag

20
The follow}iﬁg- clones contain sequence that is part of the same gene as
IMAGE'clone 264611 since they overlap to form a largely contiguous
sequence. All clones are freely available as physical entities unless
otherwise noted. For each clone, some sequence, usually from the §' or
25 3’ ends, is available as ESTs which can be used to produce probes as
- described below. ’

The clones and their BSTs are listed on GenBank and the EMBL

databases.
30
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» ROV A ON G MEENCHEN 91 S T- 1-vB L g2y U1139552 H-— 89 2o
/.l ab_host ="DH10B (anpicillin resistant)" MRNA : >4B% B 'SI‘E"““‘“ b
COUNT 190 a 77 c 79 ¢ 106 t 1 others ORIG N V\81026 Lengt h: 453

Sept enber 10, 1996 19703 Type—MN—Check: 2953 ... 1 ATACCAGGAC
CAGAGGAAAC CTCAI GAAGTCTATG . THIS SHEET HAS BEEN
TGATCAAGAA ATCG%FW W GAGCGTGCA GATAATGACA REPLACED

101 AGGAATATCT AGFA ADEATCTTGA CAAA
CCAACCGATA CTTTTCTCCA AATTTTAAGG TGAAGCTGTA 201  CTTIREENER i
ACAGTAGAGG AGHORTIHM TCCAGAGGCT AGCAGTTCAA '
ACCAGATGTT ACGTGAGAAT GAACCTGATC ATTATAGATA _
TTCTGACACC ACTGACTCTO ATCCAGAGAA TGAACCTTTT GATGAAGATC
351 AGCATACACA AATTACAAAA GTCTGAATTT TTTTTTATCA AGAGGGATAA
401 AACACCATGS ArAnnnplefsr agidawhichsetectivalniyboidisesamnbetuian-desived GAT

Tabl e 21 /15686 .. .

429 bp nRNA 1 Soares fetal
e T o R O S5ELY, B SR il 5 o
91392114 KEYWORDSPrdjeds Re6dureE Cenmrel Fhfxtof SN HihxibBMCasitidyeshire

Eukaryotae; mtochondrial eukaryotes; Metazoa;
CB10 1RQ, UK, or a mutant allele thereof, or a nucleic acid

which hybridises selectively to the nucleic acid whose sequence is
shown in Figure 6, or a mutant ailele thereof, or their

complement, further comprising a detectable label.

A nucleic acid according to Claim 1, the nucleic acid comprising

B N

the human-derived sequence in any one of the expressed sequence
tag (EST) clones as described in Tables 3 to 18 and 20 to 22 or
the Infronic sequences in Figures § to 15 or the nucleic acid

whose sequence is shown in Figure 6 or their cornplement.

3. A nucleic acid according to Claim 1, the nucleic acid comprising
. a gene corresponding to the cDNA sequence of Figure 6 or a

fragment or variant of said gene.
4, A nucleic acid aécording to Claim 1 selected from the group
consisting of primers suitable for amplifying DNA and which

hybridise to the expressed sequence tag (EST) clones or intronic

sequences as defined in Claim 2, or their complement.

5. .A method for detcrmining the susceptibility of a patient to cancer

i

comprising the steps of e —
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Chor daté a; Eut herl a; Primates; Catarcfnhi W HOWP AP da®stes: ‘4

Hono. REFERENCE | to 429) AUTHORS Hillier, L. . O arRISNSHEET HAS BEEN
Dubuque, T., Elli stm 'm"w Hol man, M, Hul RE& lﬂ"PﬂED
KucabaT. , Le M, IMA Parsons, J., m‘ ki
Rohl fing, T. Soares, M, Tan"F.§ = Trga/aski sgE., Water ﬂmlﬁ L‘"!me
W Ilianson, A Wohl dmann P. and Wlson, R TI TLE The WashU- Merc

Pr oj ect JCIJRNAL Un '5%1631%9 ﬁ(&%
V\athU- Merck EST Pr g;(?lct 2 gton %er Sity %Eﬁool og@:;ggllﬁci ne

4444 Forest Park Parkway, tthmthﬁ@hndSt Louis, MO 63108 Tel : 314
286 1800 Fax: 314 286 1810 Emall est @at son. wust | . edu
This clone is avail dbide rmwgfth@esatdmucigm acidiwith o nueleic atid which -

IrmMSGERECGzESE'(I)'”I um (i nfo@ rraﬁ;?ggp& ﬁg@éﬁg&%f {:Eﬁper |g Egﬁh&és %e&l pri mer:

Location/Qualifiers

sapi ens” 3&@%}? ‘ﬂ‘é&rltls %rtt SF T(;%Bga%ﬁa i a) W th
a nmodi fi ed poI yl Bik@nl G&m I

strand cDNA was pri ned V\nl?ﬁkﬂf Not- I - oli go(%jT)NBbé‘??r% ﬁﬁjbcR Reltrce

TGT TACCAATCT GAAGT GGGAGCGHZnB2A THifxto[ ItEiIIT'[Hmiiiil,'TCEmbndgeshxre CB10
doubl e- stranded cDNA was Slébﬁel ected, ligated to Eco RI adapters
(Phar maci a), di gested wi i K, £5@ anyank allgleothereqfy congt myclgisqadido R

ane round of 1 iR Bperidisrs, sepptUE She ol bokC Hadsd 1 O
by M Fati ma Bonal do. Qg&dcb%%ﬁwﬁ% ﬁfé 6U Sk Sndut 8 41 Wreot same

fetus as the fetal lung library, Soares fe I'ung NoHL19

/ cl one="347316" or their cohplementb= "Soares fetal heart NoHHLOW

[ sex="unknown" . /[ dev_stage="19 weeks" /Il ab_host="DH10B
(ampicillin resistant)” MRNA conpl enent (< 1. . >429) BASE COUNT
105 a 83 c 77 g 161 t 3 others ORIG N WB1062 Lengt h:, 429 Sept enber
10, 1996 19: 058TypeA th%@lf ifgAsing CANcer in 2 PAUieHERSTPEISIAE NSRS AT T

TCATGGTGIT TTATCCC$ TGATAAAAAA

AAATTCAGAC TTTTGTAA TGTGTATGCT GATCTTCATC AAAAGGITCA 101 TTCTCTGGAT
CAGAGTCAGT GGTGTCA TAG 00 Ta Gakiphélobhfa unn% ddleic acx&Td’éiTﬁQﬁ%m
ACATCTGGTG TTACA GT TGAACTGCTA GCCTCTGGA

- TTGACGGCTC CTCTACTGIT TiHeaenET: aIKCAGCTTCAC CTTAAAATTT

251 GGAGAAAAGT ATCGGITGEC TTTGICITTA lC;LI ITGI . CAAGATCATT
301 TTTTGTTAAA (i) contacting the said nuL eic acid with a nucleic acid which

selectively hybridises to the human-derived DNA of the
YAC 821-D-2 which is part of the CEPH mega-YAC
library, Human Gepome Mapping Project .Resource.
Centre, Hinxton Hall, Hinxton. Cambridgeshire CB10
1RQ, UK, or a mutant allele thereof, or a nucleic acid
which hybridises selectively to the nucleic acid whose
sequence is shown in Figuré 6, or a mutant allele thereof,

or their complement.

A method of predicting the relative prospects of a particular

-1

outcome of a cancer in a patient comprising the steps of
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GTAAGTACTA AGATATTCCT TGTCATTATC TGCACGCTCT TH 8 Bsutas:,
351 AATACTGCAA GG ATCCACCATA GGNCTTCCNA 4&% TTTCCAACTT
TTCCCTGNGG TT Tabl & "SSHEET HAS BEEN
VO 97/ 15686 PCT/m88
92 REFERENCES 1.' _ Cannon Algqu ght, L., and Ee &E* !gg P _
"Progress in prostate ' cancer Nat ur e Genet . Eii ki tm El
Lundgren, R, Mandahfy N. tﬁgm‘g ,ﬂmg

and Mtel man, F. (159)2) °&t ogeneatslsac ana ysSI's fﬂﬁ&éid<§9ﬂ dEhved from
prostatic adenocar ci nonmadhe Getiesst; @dom Cancer 4, 16-24. 3. Ar ps,

S., Rodewald, A., Schnal enberger, B.,. Carl, P., Br essel , M, and
Kast endi eck,  H~ (1998) " M@gﬁgtﬁh@ saigr nweﬁfa-:a@ wish denucleie acid- whlchof t he

prostate" Cancer Genet. Cyfoge 66,. 93-99
Gyuris, J., and Brent, Qé{e g hmcilsesa‘?)r%? é}‘%maﬂ‘deﬂvede Dl&ﬁhﬁf the’

specifically interacts w / sk

sites" Cell 72, 223-232. YACYBIIDD “"M‘E Pt oF RO SRR megacyAG,

Williams, B.J., Atkin, 13jbrary, Huﬁia@ G%@r% clp e

"Mut ation of the Mil gene ary \Mg roﬁcN Re e
Centre, Hinxton Hall, Hinxton, Cambridgeshire CB10

“1RQ, UK, or a mutant ailele thereof, or a nucleic acid

which hybridises selectively 1o the nucleic acid whose
sequence is shown in Figure 6, or a mutant allele thereof,

or their complement.

8. A method according to Claim 5, 6 or 7 wherein the cancer is
prostate cancer, or melanoma, or glioma, or non-Hodgkin's

lymphoma, or wherein the sample is from a metastasis,

9. A method according to any one of Claims 5 to 8 wherein the said
cancer is prostate canmcer and the sample is selected from the

group cousisting of prostate tissue, blood, semen or urine.

10. A method according to any one of Claims 5 to 9 wherein ihe
nucleic acid which selectively hybridises to the human-derived
DNA of said YAC clone or the said sequence shown in Figure 6,
or a mutant allele thercof, or their complement further comprises

. adetectable label.

11. A method according to any one of Claims S to 10 wherein the
oucleic acid which selectively hybridises as said is DNA.

Thls Sheet H.

IIIIIIIIIIII/ ///l/:/liiT“’

. A, jl/'



P ROV vON e A vt Gy U - i~ L-4g . iGyy - 0LL5YSD220] -~ +19 84 2 SLHMM T30

in prostate cancer" Nature CGenet. 9, 249-255. 6. Phillips, SSMA
‘Morton, D G, Lee,ﬁs.—é.‘mau‘a.ce*ﬁD MA., and Neopt ol enps, J.P.
(1994) "Loss of heteroz sity of the retinobl aﬂmg@,ﬂggﬂdms BEEN
adenomat ous pol y !ﬁmm!ﬁ?&l Mml ty gene loci 20 ~and REPLACED
chrorosones 10p, human prostate cancer

Urol. 73, 390-395. Gyépay G 98 Mor i ssette I\Lﬂ@aé% ) }Hﬂg&ﬁga
C., Fizanes, C., M| I asseau, P. ; Marc, S., Ber & "é’.ﬂ op,
M, and Wi ssenbach, J. (1994) "The 1993-1994 Cenet hon human
genetic 25 . linkage map" Nature Cenetics 7, 246-339. 8.

Oita, M, |whanaA Wethodaecarding o anyopesof Claims Snid $8kwherein the
T. (1989 Det ect f of h
el egt r op%mr esi gcalst(l)lgq ¥ po@r%ﬁﬁgcé%myrgﬂgﬂﬂeﬁogﬁam%ﬁ smgle—

Proc. Natl. Acad, s%innde&JSA 86, 2766-2770. 30 : U CC (Union
I nternationale Contre Le Cancer). TNM WO 97/ 15686
PCT/ GB96/ 02588 93

Classification of malignant tunours. CGeneva: International Union
Agai nst Cancds.. 1% 8nethod ac]d@rdingansmys on& of Clainfs. 5 Nb, 10-ontetredn tHd J. ,

Fang, W, Papadopoul g0s, N., Jen, J., de la Chapelle, A,
Kinzier, K W, Vodaicigigpagid whichgelpcgively hybridisasps sid hes fe(wqgm;m 10

C;?’Fg.r. rruoleﬂol |7:5t yl% %?t 'wheR S mucteic acid is JHbIE sERSded Or ases | oY

when the nucleic acid is single-stranded.

14. A method according to any one of Claims 5 to 10 wherein the
nucleic acid which selectively hybridises as said has fewer than
1000 base pairs when the nucleic acid is double-stranded or bases

when the nucleic acid is single-stranded.

15. A method according to any one of Claims 5 to 10 wherein the
nucleic acid which selectively hybridises as said has from 10 to
100 base pairs when the nucleic acid is double-stranded or bases

when the nucleic acid is single-stranded.

16. A method according to any one of Claims 5 to 10 wherein the
nucleic acid which selectively hybridises as said has from 15 to
30 bases pairs when the nucleic acid is double-stranded or bases

when the gucleic acid is single-stranded.

17. A method according to any one of Claims 5 to 10 wherein the
nucleic acid which selecﬁvely hybridises as said is, or hybridises

to, the human-derived sequence in' any vne of the expressed
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11. Gray, |.C —Nebile, C , Mresu, R, Ford, S., and Spurr, N K

1995) "A 2.4 abase physi cal mip spanni ng the CYP2C an%sHEETHAS BEEN
El uster on chro ﬂm"mﬂmﬂlmm mcs 28, 328-332. 10 12. Reecid

vone, A., and - Col an;_uonl v 9)
Flj?egi onal mappl ng of RBP4"t o° 10*q23 24 : and RB ‘J‘ g“%‘"@%ﬁﬁ;&ﬁ
man" Somat. Cell Mdlec. Genet. 15, 185-9¢g 190, |iasldl oue,

K., Inazawa, J., Suzuki, Y., Shimada, T., Yamazaki, H,

’Guerigeri ch, F.P. deﬁ&éeta ﬁﬂ”ﬁ)gc%hes TS a@ﬁ&%&ﬁﬁ%ﬂgg@ 18 and 20

‘hybrldlzatlon anaJyS|s and chronosonal | ocali1zation o
:cyt ochr one- p450- ZGOgHmB inftoymie s8quecds andedn it il FipReds!s 1o 15 or the Jpn.

:J. Hum Genet. 39 7- 343, 14. Cohen, D., Chunmakov, 1., and

Wi ssenbach, J. c~g¢id| whipso pequence is shawnatn dhigphy <f.cat their of the
human genone" hbt r 98- 701. 15. Parmter, A H

Bal aban, G, Clar% Eﬂﬁagﬁnp and Nowel |, P.C (1988) "Possible

i nvol vement of the chronosone regi on 10q24-q26 in early stages
of nmel anocytic neopl asi a" Cancer Cenet. Cytogenet. 25 30, -313-317.

16. Ransom 1B.T. A Rnéthaddaccrifing MaTlaih, 1T Waerelphhe waieu, acid is
O Fallon, J.R, Scheithauer, B.W, Kimmel, D W, Kelly,
Q opade, O 1., Di sglectedofromndhe egtoups comsiming 19929nmrem rmmble)nfor

of cytogenetic analysis. angd,.lpss of  hetero osity studies_ in human 30
di ffuse astrocyt oﬁﬁi nﬁi‘@g %ng@ea?me#arﬁfau%@g &% Bhclones VO
97/15686 or intronic sequences as defined in Claim 2, or their cozﬁp e/mGe%%.w 02588

19. A system for detecting the presence or absence of, or mutation in,
the region of human chromosome 10 which region is defined by
the human-derived DNA of YAC 821-D-2 which YACs is part of
the CEPH mega-YAC library, Humar Genome Mapping Project

Resource Centre, Hinxton Hail, Hinxton, Cambridgeshire, CB10
IRQ, UK, the system comprising a nucleic acid which selectively
hybridises to the human-derived DNA of YAC 821-D-2 which is
part of the CEPH mega-YAC library, Human Genome Mapping
Project Resource Centre, Hinxton Hall, Hinxton, Cambﬁdggshire

CBI10 1RQ, UK, or a mutant allele thereof, or a mucleic acid
which hybridises selectively to the nucleic acid whose sequence is
shown in Figure 6, or a mutant allele thereof, or their
complement and a mucleoside triphosphate or deoxymlc]_eotide
triphosphate or derivative thereof, or a nucleic acid modifying

enzyme.
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94 AEer—5; 0;'—'\7 374 17. Rasheed, B K A '5
Fri edman, mi]ﬁ)r and Bi gner, S. H (IB
[

heterozngS| ty f m lmumum human gl i omas" Genes rom
Cancer 5, 75-82. S. L Sanger, WG, Masi rr gﬁﬁuﬂ liHﬂL
Harrington, D.S., *He§s, , and Armtage, J.O ( t
abnormalities of chrom)somelmmds 10923- 925 i n non- Hodgki ns

| ynphoma" Cenes Chrom Cancer. 5, 239-243. 19. Fults, D.,
and Pedone, Q0. (1993)sgsn93i €4dcORdinB P b NCl#kn t 9 |»ﬂ{aexh0 the nucleo8idd of
chronmosone 10 in glioblastoma nultiforme” Genes Chrom Cancer 7,
173-177. 20 triphespbate  or E.deogymdcosiieD. wrifmsphates, isJ.detéeaatsipee, WK,
Col l'i ns, jold d Lar (1993) "Loss of

het er ozy903| ty in %%ﬁqf nQﬁ?fe&}I\éllﬁﬁ%@o?qWwa&’eH?dl east three distinct 15
regi ons on chrormsorre 10" Hum Genet 92, 169-174. 21. Herbst, R A,
V\él ss, J., Ehnis, A, Cavanee, and Arden, K.C. (1994)

"Loss of het enozyQps sYtﬁoﬁé&ﬁ 199 t | anoma
progr essi on" ~Cancer I%t o 54, 31 %%3115%1111 ROPHHERAT e mucleic. acid®

ng i CLAI M5 hmodlﬂymg efwryinsdis aeledteduftbmi theagiodpoameistiag G5 BRECt i vel y
ridising to the
Y J polymerases, DNA ligases, polynucleotide kinases, restriction

endonucleases, or nucleases.

22. A polypeptide having the amino acid sequence as given in Figure

7 or a fragment or variant thereof.

23. A molecule, preferably an antibody, which binds 10 @ polypeptide
according to Claim 22.

24. A method for determining the susceptibility of a patient to cancer
comprising the steps of

(i)  obtaining a sample containing protein derived from the

, patient; and | ]

(i)  determining the relative amount in the said sample of a
polypeptide according to Claim 22, or whether there is a
truncation of, or loss of function of, a polypeptide
according to Claim 22 or detecting a polypeptide according |
to Claim 22.

25. A method of diagnosing cancer in a patient comprising the steps
of (i) obtaining a sample containing protein derived from

the patient; and
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reg| on of human chronmpsone 10 whi ch region is bounded by DNA,

defined by the mark cmmmm 0S215 or to a hunman DNAFﬁss:EEPE&gggBEEN
sequence of | MAGE cl Hml 'the nucleic acid whose:

sequence is shown in Fiduré 6"or5the| r conpl ement provided % Lﬁmm iﬁ“m

the nucleic acid is not any one of the yggpt artificial chr
(YACs) 746-H8, 821-D-2, 831-E-5, 921-F-8, 738-B-12, 796-D-5, 10

829-E-1, 678-F-1, 8 B- ﬁﬁnw 7

787-D-7, 831-E-9, 83%[}32(1&%55 G4, <L Belatde fﬁ%’&?‘&g’é $ fample of 2 6,
934-D- 3, 964-A-8, 968-E- @@yp@!ﬁeﬁﬂd&omﬂ%)lt@ Claimal®, enevhether there is a the
expressed sequence tags (ESTs) as described in Tables 3 to 22,

and i's not any one of thdtwsistioni af, art ilessciofl funéttomsofies (RAGEptids

or Pl-derived artificial chroposones PACs B2F20,, PAQF10, P72G8,
P74N2, P274D21, B76110, BFeHN gB?‘éO@ aify3¢d, or detecting @) Polypeptide1Js,
P201P5, P209K3, P316N14, ggg@:}gg B145C22, B150K4, B150N3,
B181F15, and B188L22. A so?’at ed nucleic acid according to
Claim 1 capable of selectively hybridising to the region of hunman
chronmosone 10 bounded by DNA defined by the markers D10S541 and
D10S1765. 263. A /method! of eptredictingi theavslative prospects tof & particdlaor O ai m
2 capabl e of 25 sel e¢tively ,hybridising to the human-derived DNA of
any one of the Ouwom%/@éétcaﬁ%rlmlacﬂaé!enéﬁ@%%é@ ‘Bﬂésﬂf 746-H 8,
821-D- 2, 831-E-5

24G A10. or of W o Fﬁ"?‘%‘ée 96‘%’%&5"1&832%&?%‘%?8@ EP&@?& 4eg_7£21c;8,r,
P74N2, patient; and
(ii) determining the relative amount in the said sample of a
polypeptide according to Claim 22, or whether there is a
truncaton of, or loss of function of, a polypeptide
according to Claim 22, or detecting a polypeptide

according to Claim 22.

27. A method according to any one of Claims 24 t0 26 wherein the
cancer is prostate cancer, or melanoma, or glioma, or nos-
Hodgkin's lymphoma, or wherein the sample is from a

metastasis.

28. A method according to any one of Claims 24 to 27 wherein the
polypeptide according to Claim 22 is detected using 2 molecule

according to Claim 23.

29. A method according to Claim 27 wherein the said canmcer is
prostate cancer and the sample is selected from the group

counsisting of prostate tlssue blood, urine or semen.
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96 . P274D . B79A19, B7901, B93F12, B122L22, P201J8,
P2Q1P5, P209K3, P316N14,

3-wherein the YAC

LIRAEY B ¢ Y Lty ens

s any one of 921-F-8, 746-H 8, 821-

AR N VI M MU I bl ia

~OV G B

B181F15, and Blsst\m\““mii\%mi\\w 5ol ated nuel el 6 aoi d accoPl E%gééggg’ﬁm

L n

831-E-5, 796-D-5, 21GA- 10 734-B-4, or the B'ﬂ%@ﬁmﬁm
of B2F20, B46B12, B60C5, B15 . B150N3, B145C22, | iBdigt
B188L22, or the PAC -i's either of P40F10 and P274D21. 10 5.

An isolated nucleic acid according to any one of the preceding

clai ms conpri S0Ng A gesBodicebrding E&E}Pﬁﬂﬁist\%etréﬁ N letaR élogﬁﬁrgses

| MAGE cl one 264611 or a fragnent or vari ant sal d gene. An

i sol at ed nucl ei ¢ aci detectabledabej.t o Cl ai m 1 -capabl e of selectively
hybridising to the gene as defined in Caimb5. . 7. An isol ated

nucl eic acid according to any one of the preceding cl ai s
wherein the nucleicyacid is, DNA 20 . . n i.sal d.nucleic. acid
according to arty oS¢ Y By Biggicaeid which sgiecwfgyﬁém%‘i o tHE nucl ei c
acid is single-str —der ' oW I.f :acl cording to
any one of the pre?gg@ri:léd ezréved DNA Of(:Fﬂa%i IYrT:E'\CH:\/\lflge:')ﬁlfa]hl)n"t %bfri\ulgf%a%%gcﬂﬁ has

fewer than 10 000
doubl e- st randed or
si ngl e- st randed.

32.

ICEBRHpanega-YAC library, Mighad hGetiorae eMapping Pioject
10 000 bases when the nucl eic acid’is
Resource Centre, Hinxton Hall, Hinxton, Cambridgeshire CB10
IRQ, UK or a nucleic acid which hybridises selectively to the
nucleic acid whose sequencé is shown in Figure 6, or its
complement in the manufacture of a reagent for diagnosing
cancer; or in the mamufacture of a medicament for treating

cancer.

A methed of treating cancer comprising the step of administering
to the patient a nucleic acid which selectively hybridises to the
humnan-derived DNA of the YAC 821-D-2 which is part of the
CEPH mega-YAC library, Human Genome Mapping Project
Resource Centre, Hinxton Hall, Hinxton, Cambridgeshire CB 10

1RQ, UK or a mucleic acid which hybridises selectively to the

nucleic acid whose sequence is shown in Figure 6, or its

complement. -

A method according to Claim 32 wherein the nucleic acid

comnprises a viral vector.

34.

A method according to Claim 32 wherein the cancer is prostate

cancer, or melanoma, or glioma, or non-Hodgkin's lymphoma,

. —
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10. An isolated nucleic acid according to any one of the precedifg " #4654y
cl ai ns wherein the nucl ei c acidhas—fewer than 1000 base pairs '

when the nucleic .’aﬂi ' : nded or 1000 bases when the
nucleic acid is si g” m Eﬂﬂﬂ: 11. An isol ated nucl ei BHISSHEET HAS BEEN
according to any on€ of¢ the pr g cl ai s wherein t REPYACERI C

acid has from 10 to 100 base pairs whenli03 t he nucl ei ¢ag) @ad
doubl e-stranded or from 10 to 100 bases when t he nmﬂg, Eﬁgﬂﬁgﬂg’
si ngl e-stranded. 10 12. - An isolated nucleic acid according to any
of the precedi,ig , claine wherein the nucleic acid has fromi15 to
30 base pai rs:%nenA method Ofctr‘?%gnm %oﬁaﬂﬂngsnﬁaé'gﬁﬂ %f§ $EHREr from
15 to 30 bases whe : L& ) Gl N =Skt 15

30 [ patient ¢ solecullbecSing th Clofn 23T Sl A0SR

13. An isol ated nuc acld accordi cohprisin

suppressor gene or fhyth@nemhpeisingal ¢yoioxid oty . 14. An isolated
nucl ei ¢ acid capabl e of selectively hybridising to the 20 regi on of
human chronmosonme 10 which region i s bounded by DNA defi ned by

the markers D1QS54]1_and_D10S215 conprising a . . product of a tunour
suppr essor geég- orj({i‘ér pf A impelegyles %ﬁi‘ﬁg g Claim 23, the gaid amqleewler eof .

25 15, An i sol at gl SRy a RN thily Ol e RaBOMBEIE 1%, 2 9€Ne

medicament for treating cancer.

37. A method of determini'ng loss of heterozygosity in a tssue
sarriple, the method comprising the steps of (i) obtaining a sample
containing nucleic acid derived from the tissue and (ii) comparing
a microsatellite profile of the said nucleic acid with that of a
reference (homozygous) tissue, the microsatellite(s) being chosen
by reference to the human chromosome 10-derived DNA
contained in the YAC 821-D-2 which is part of the CEPH mega-
YAC library, Human Genome Mapping Project Resource Cenure,
Hinxton Hall, Hinxton, Cambridgeshire CB10 1RQ, UK.

38. A nucleic acid comprising a nucleic acid which encodes the

polypeptide whose sequence is shown in Figure 7.

39. A nucleic acid comprising the nucleic acid whose sequence is

shown in Figure 6.

40. A nucleic acid consisting of 10 to 100 base pairs when the nucleic
acid is double-stranded or 10 to 100 bases when the nucleic acid -

This Sheet Has Been Reﬂlaced
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correspondl ng to the cDNA ThSert of cl one | MAGE 264611 or a"

fragnment or varia '
98 16. An ” ,aﬁl L@Hﬂ!ﬂaoi d according to Caim13 or 14 capable
of sel eetiwely mybDisi ing to the gene as defined in C aim15.

17. An.isol ated nucl ei c abi d according t® Caim13 wherein the nucleic 5
acid is a cDNA An isol ated nucleic acid according to any one

of daims 1to 4 s smfle-sn'ﬁﬁd‘é@fraﬁl theP@lctele Rcid hobé eBquetitie s tsEowrMOUr
suppressor activity. . An isolated nucleic acid according to Claim

ST ERI Y]

18 wherein the in Figurep gmpitptoniplesmanpr i ses a pol ypepti de sequence
encoded in | MAGE cl one 264611. 20. An isolated nucleic
acid according to Claim 18 wherein the 15 pol ypepti de conprises a

pol ypepti de sequence, encoded i.n an e ed in
any one of Tab?’gs 3 4 71Cacy w’%!i&mi%? s%‘}c&?‘é‘aacﬁ%c\ghﬁ% 38‘1%'23%;% c‘gr di ng
to. Caim 18 wherel gpLd% in any one of Figures 8 to 15 or variants thereof, or its

complement. ' THIS SHEET HAS BEEN
: REPLACED

SN GER

This Sheet Has Been R

T
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pol ypebtlde corrpus—es{‘ﬁél’?peptlde sequence enCOdﬁSﬁ’LA@{:MEN’P@ﬁEﬁS SG

of the yeast artifici (YACS) 744 —
831- E-5,°921-F- 8, mcé 829- E- 1, Gmpfi 8393%31;};5:2 *’""’eg;;é
734-B- 41 7B-F12, 7 L7 78- c52 787 D-7, 831 §§ i g:gsd HE
855- G 4, 876'—G—11 894 H5, 922-E-6, 93 g AL sosee
or 24G A10 or any one of the bacteri al ?ljl}ifi EflA t" Fmsoﬁ"e‘% 25 10 paged .
(BACs) or Pl-derived artificial chronpsones (%‘A BZFZO

P40F10, P72GCLAIMS  P274D21, B76110, B79A19 OF RECEIPT . 2%y 28
B122L22, P201J8, P201P5, P209K3, P316N14, B46B12, B60C5,
B145C22, B150K4, B150N3, B181F15, and B188L22. 22. An

oL ated, nuelelc s RR T 3, Bulid S é@iv@b[ meidé-ls?na fegthe
tothe " TeRERFBuHE rCuisbns B ERG hadh s By Bi¥Aded by
Eyrépri Si né defd&ﬁﬂdb{cy;{et egltnggf Ep%dﬂ%%%ﬁ BT@%%E@%}éa ﬂUdﬁ% egj nucl ei c

aci d according to sehaémte?df IMAGE @l6ie 2846181 or o the nucliEMicid i wlodehe
human- deri ved sequence in any one of the expressed sequence tags

(ESTs) as descri bestquencEais sisoventin Piguoe 6t o theit rcomplement provided shapuences
'n Figures 8 to 15the nucleic acid is not any one of the yeast artificial chromosomes
(YACs) 746-H-8, 821-D-2, 831-E-5, 921-F-8, 738-B-12, 796-D-5,
10 829-E-1, 678-F-1, 839-B-1, 734-B-4, 7B-F12, 757-D-8, 773-C-2,
~ 787-D-1, 831-E-9, 855-D-2, 855-G-4, 876-G-11, 894-H-5, 922-E-
6, 934-D-3, 964-A-8, 968-E-6 or 24G-A10 and is not any one of

the expressed sequence tags (ESTs) as described in Tables 3 to 22,

and is not any one of the bacterial artificial chromosomes (BACs)
‘15 or Pl-derived artificial chromosomes (PACs) B2F20, P40F10,
' P72G8, P74N2, P274D21, B76110, B79A19, B7901, B93F12,
B1221.22, P201J8, P201P5, P209K3, P316N14, B46B12, B60CS5,
B145C22, B150K4, B150N3, B181F15, and B188L22.

20 2. An isolated nucleic acid éccording to Claim 1 capable of selectively
hybridising to the region of human chromosome 10 bounded by
DNA defined by the markers D10S541 and D10S1765.

3. An isolated nucleic acid according to Claim 1 or Claim 2 capable of

25 selectively hybridising to the human-derived DNA of any one of the
yeast artificial chromosomes (YACs) 746-H-8, 821-D-2, 831-E-5,

921-F-8, 796-D-5, 829-E-1, 839-B-1, 734-B-4 or 24G-A10, or of

any one of the BACs or PACs B2F20, P40F10, P72G8, P74N2,



15 *25. An isolated nucleic acid according to Caim23, the nucl ei ¢

acid: ' conprising a gene corresponding to the cDNA insert of clone
| MAGE 264611 or a mumnmnt of said gene. 20 26. An isolated
nucl ei €. aci d accormmm capabl e of sel ectively

hybri di si ng to the gene as defi*ned in (? I m 25. 27. An isol ated

nucl eic acid according to Caim1 capable of selectively

hybri di sing to the human-derived sequence in angﬁgne of the 25

expressed sequencB274321( BI10a87 ,|B’é90]1 nB93B12,s B122b222 P291J8,

. the intronic sequences_of Figures 8 t
100 28.  AnP2abP3: BA09HR3, Bﬁé@éﬁd BA&B&ZmBﬁQQSo B4R Bt sing
t he gene t he ed sequence tag (EST) is derived
or the gene Blsa&%%%ﬂi;ﬂénﬁgﬁl%%gig intronic sequence or a fragment
or vari ant thereof. 5 An isol ated nucleic acid
according to Caim1l selected fromthe group consi sti ng of
primers syi table g cBim gﬁb@%%%ﬁﬂiﬁg% Claim 3 wherefiViHel Faxoid 0 the
expresse sequence ags or I ntron guences as deflned

in Gaim24. 10 any ofl-of 921vP8,0746-H1-8] BEI-QELQQ?&SQI:EJSI}UQG&DD?WMGLM cell
COmpIISing = 10 and 734-B-4, or the BAC is any one of B2F20, B46B12, B60CS,
B150K4, B150N3, B145C22, B181F15 and B188L22, or the PAC
is either of P40F10 and P274D21.

10
5. An isolated nucleic acid according to any one of the preceding
claims comprising a gene which corresponds to the cDNA. insert of
IMAGE clone 264611 or a fragment or variant of said gene.
15 6. An isolated nucleic acid according to Claim 1 capable of selectively
hybridising to the gene as defined in Claim 5.
7. An isolated nucleic acid according to any one of the preceding
claims wherein the nucleic acid is DNA.
20 |
8. An isolated nucleic acid according to any one of the preceding
_claims wherein the nucleic acid is single-stranded.
9. An isolated nucleic acid according to any one of the preceding
25 claims wherein the nucleic acid has fewer than 10 000 base pairs

‘when the nucleic acid is double-stranded or 10 000 bases when the

nucleic acid is single-stranded.



rfucl ei*c aci d encodi ng a pol ypeptide that exhibits tunmour suppressor
activity, whererathe nucleic acid conprises a sequence contai ned

wWithin a region o 10, said region bounded by 15 DNA
as .defifned by mrmﬂm@%m“mu D10S215. 31. A vector according
to Claim30 where teq ors of chror@forre 10 i s bounded by
DNA as defined by nmarkers D10S541 and D10S1765. 20 32. A

vector for introduction into a mamalian cell conprising a i

nucl ei ¢ aci dl@®ncoAnnigolated| pyndeici aidt aecordingi o tanyt onewf thep preceding
activity wherein the pov%epeptide conprises a pal ypepti de _sequence |

encoded by any onelains iwhergandhe qrucleic cacad hasr faweso al)asg5pa1rs
746-H 8, 821-D-2, 831-E-5, 921-F.3,. 738-B-12, 6- D- 9- E-

1, 678-F-1, 839- BWhenBg mcleic Agi¢qs O@E@-Eﬂﬁl}ge%ﬂ! @998%@?5[35’113“ the

7, 831-E-9, 855-D-2,, 855-6.4,. 876- 894-H 5, 922-E-6, 934-

D-3, 964-A-8, o6eMElg! oqcu%iflﬂggf"%t? “one of the bacterial

101 5 artificial chronosomes (BACs) or Pl-derived artificial
chronosones (PACs) B2F20, P40F10, P72G8, P74N2, P274D21, B761 10,

S1onls Sreoh. SApL b Sl G0N oA o nyga of P IREO Lo
33. A vector forclaiths eheséinotheimicteie acidhas from ¢0Ith 100rimseairs when
the nucleic acid is double-stranded or from 10 to 100 bases when
the nucleic acid is single-stranded.
10 |
12. An isolated nucleic acid according to any one of the preceding
claims wherein the nucleic acid has from 15 to 30 base pairs when
the nucleic acid is double-stranded or from 15 to 30 bases when the
nucleic acid is single-stranded.
15
13.  An isolated nucleic acid according to Claim 1 comprising a tumour

SUppIessor gene or fragmeﬁt or variant thereof.

14. An isolated nucleic acid capable of selectively hybridising to the

20 region of human chromosome 10 which region is bounded by DNA
defined by the markers D10S541 and D10S215 comprising a

product of a tumour suppressor gene or derivative or fragment or

variant thereof.

25 15. An isolated nucleic acid according to Claim 13 comprising a gene
corresponding to the cDNA insert of clone IMAGE 264611 or a

fragment or variant of said gene.



nucl ei'c acid enEBHTﬁ@‘a‘pofyﬁepLLde that exhibits tunmour suppressor
activity: wherein t|de I s encoded by a nucleic acid 10

conprisiing a nucl!mﬂ H@I contained within any one of the

cl ones(descri bed I*Nn Ies 3to 22 or in | MAGE clone

264611. A vector for i nt roduggion into a mammalian cell encoding

a 15 poI ypept ide that exhibits tumour suppressor activity, said
pol ypepti de being depl cted in Figure 7 or_a variant or fragnment

thereof. - 16. 35An molased awclaie dcid mgcwrdmg amrﬁikannmk?emu tcapablel 9hept i de

I's am no 20 acid 10,565 Fi gure 36. _ A vector
according to any $glectie ibké(gml%%g% asefipedin Claim'15. ey pr essi on
vect or. 25 37. A vector according to any one of Clainms 30 to 35 which
is a cl oning vector. : 102 38. An

it Irrg : 3‘6?? or éﬁoﬁBfa'té:d Hﬂcl&d’bf&hedc‘éoxadihg BTIHRE 1AL RIA e mcleic ~ ON®

5 acid is a cDNA.

18.  An isolated nucleic acid according to any one of Claims 1 to 4

encoding a polypeptide which exhibits tumour suppressor activity.

10 19. An isolated nucleic acid according to Claim 18 wherein the
polypeptide comprises a polypeptide sequence encoded in IMAGE
clone 264611.

20. An isolated nucleic acid according to Claim 18 wherein the
15 polypeptide comprises a poiypeptide sequence encoded in any of the

clones described in any one of Tables 3 to 22.

21. An isolated nucleic acid according to Claim 18 wherein the
polypeptide comprises a polypeptide sequence encoded in any one
20 of the yeast artificial chromosomes (YACs) 746-H-8, 821-D-2,
831-E-5, 921-F-8, 738-B-12, 796-D-5, 829-E-1, 678-F-1, 839-B-1,
734-B-4, TB-F12, 757-D-8; 773-C-2, 787-D-7, 831-E-9, 855-D-2,
855-G-4, 876-G-11, 894-H-5, 922-E-6, 934-D-3, 964-A-8, 968-E-6
or 24G-A10 or any one of the bacterial artificial chromosomes
25 (BACs) or Pl-derived artificial chromosomes (PACs) B2F20,
P40F10, P72G8, P74N2, P274D21, B76110, B79A19, B7901,
B93F12, B1221.22, P201J8, P201P5, P209K3, P316N14, B46B12,
B60CS, B145C22, B150K4, B150N3, B181F15, and B188L22.



39. A vector according to any one of Clainms 30 to 38 wherein the 5

vector i's non-viral. 40. A vector according to any one of Cains 30
to 38- vvherel n the vector is viral. 10 41. A vector according
to.d ailm 40 wher adenow rus. 42. A cell containing
the vector of anjlllﬂ “ﬂ lﬂﬂ" ﬂl 43. A nethod for determ ning
t he suscepti bi Ofc aipawient €0 cancer 15 conprising the steps
of (1) obtaining a sanple containing nucleic acid derived from
t he patient; and (ii) contacting the said

nucleic acid with, a nucl e| C acj of selectively

capabl e . .
hybri di si ng 2% t hAny dsplated ofnuﬁ ‘58 according . to Cla]@‘hrl)%g@ﬁ'éelﬂo%l ch
region i s bounded K 8541
tnd DLOSI 15, or - aPOLYPEPIAAS FpigpEiSes a polypeptide encoded:fy BB of Figel )

sequence of | MAGE; gl one 264611 or to the nucleic aci d
whose sequence i s Shown in Figure 6, or a nutant allele
thereof, or their conplement. 25 44. A method of diagnosing cancer in
a patlent conprising the steps of (1) obt ai ning a sanpl e

cont ai ni ng npsl ei Anafolatéd rucksic facidndapable of selectively hybridisingets theind
region of human chromosome 10 which region is bounded by DNA
defined by the markers D10S541 and D10S215, further comprising

a detectable label.
10
24. An isolated mucleic acid according to Claim 23, the nucleic acid
comprising the human-derived sequence in any one of the expressed
sequence tags (ESTs) as described in Tables 3 to 22 or the intronic
sequences in Figures 8 to 15.
15

25. An isolated nucleic acid according to Claim 23, the nucleic acid
comprising a gene corresponding to the cDNA insert of clone

IMAGE 264611 or a fragment or variant of said gene.

20 26. An isolated nucleic acid according to Claim 23 capable of

selectively hybridising to the gene as defined in Claim 25.

27. An isolated nucleic acid according to Claim 1 capable of selectively
hybridising to the human-derived sequence in any one of the
25 expressed sequence tags (ESTs) as described in Tables 3 to 22, or

the intronic sequences of Figures 8 to 15.



$03 - (ii) contacting the said nucleic acid with a nucleic acid

capabl e of selectively hybridising to the region of human
chronosame 10 whij [ ded by DNA defi ned by
the markers DlOSfmmlmﬂ"m”mﬂm r amtant allele 5 _

thereof, or to a Humdn BNA"sefuehce of 1oWAGE cl one 264611
or to the nucleic acid whose sequence i's shown in Fi gure

6, or a nutant allele thereof, or their conplenent. 45. A met hod of
predicting t28. reAaxisolated nuglei acidfacconding ta (llaim 20 comprising the geme of a
cancer in a patient conprising the steps of . (i) obtaining a
sanpl e cont ai ni ngfione Maieh the expressedesgquenne tagEST) is derived or the geng i ent ;

and (ii).gontact.in tgte said nucleic acid.wth a nuclejc acid
capabl e 1c con&m%%a APFORE SoHENES OThg PSRN QG VaHa8t huran
15 chr pone 10 which region is bounded by DNA defi ned

by the markers D1 ‘and D10S215, or a nutant allele

thereof, or to a human DNA sequence of | MAGE cl one 264611
or to the nucleic acid whose sequence is shown in Fi gure
6, or a mutapy al lagl esdlired eicleie! adill@Adcofdifip! ©MEMim 40selected4from Ahéret hod
according to any one of Clains 43 to 45 wherein the cancer is
prostate cancer. group cossisting'ofiptiineds suitablel fogamplifying MNAoindiwdiicks 43 to
46 wherein the said 25 sanple is selected fromthe group consisting

of prostate tissubybridise to the expsessed esequence utdgse (ESTs) or intronic
sequences as defined in Claim 24.
10
30. A vector for introduction into a mammalian cell comprising a
nucleic acid encoding a polypeptide that exhibits tumour suppressor
activity, wherein the nucleic acid comprises a sequence contained
within a region of human chromosome 10, said region bounded by
15 DNA as defined by markers D10S541 and D10S215.

31. A vector according to Claim 30 wherein the region of chromosome
10 is bounded by DNA as defined by markers D10S541 and
D10S1765.
20
32. A vectorl for introduction into a mammalian cell comprising a
nucleic acid encoding a polypeptide that exhibits tumour suppressor
activity wherein the polypeptide comprises a polypeptide sequence
encoded by any one of the yeast artificial chromosomes (YACs)
25 746-H-8, 821-D-2, 831-E-5, 921-F-8, 738-B-12, 796-D-5, 829-E-
1, 678-F-1, 839-B-1, 734-B-4, 7B-F12, 757-D-8, 773-C-2, 787-D-
7, 831-E-9, 855-D-2, 855-G-4, 876-G-11, 894-H-5, 922-E-6, 934-
D-3, 964-A-8, 968-E-6 or 24G-A10 or any one of the bacterial



104 - 48. A method according to any one of Clains 43 to 47 wherein the
nucl ei ¢ acid capabte of selectively hybridising to the region of

hunem chlr onoso ' naa i s bounded by DNA defi ned by the
mar.ker d. D10854ﬁﬂﬂlﬁﬂ'ﬂ“‘ﬁﬂrl|m‘) a human DNA 5 sequence of | MACE

cl one 264611 or cnenuel esc aci d wh ?ﬁ sequence i s shown in
Figure 6 or its conplenent further co 'ses a detectable | abel.
49. A method according to any one of Clains 43 to 48 wherein the 10

nucl eic acid is capHitial ofchrehmsomes| y (BACS)di vrng Pb-detived egiantificial

human chronosone 10 bounded by DNA defined by the markers D10S541
and DLOS1765.  chrosmsomesniAGe B2EaPAPAQELO, B72G8, KT4M: BRFDRE, nucl of c

N BiofdncBaBhdke SI01° RbaRiR. Bl T, Babite EaRdRS, " v
746-H 8, 821- 15149 S8 o 17,20 = 9-B-1,
734-B4 or P209K.3, g?@%ﬁ%ﬁé@%%@ﬁt%%%*ﬁ%&% ;
P40F10, 4D21, B76110, B79A19, B7901, B93F12, 20
B122L22, 5P201\18, B%gﬁs’ %%g%gﬁgémm& B46B12, B60CS5, B145C22,
B150K4, B150N3, B181F15, and B188L22. 51. A method according to

Cl aim50 wherein the YAC is any one of 921-F-8, 746-H 8, 821-D 2,

831-E-5, 79638 5, A24fectdrlorointfdduction into a mammalian cell comprising a

nucleic acid encoding a polypeptide that exhibits tumour suppressor

activity wherein the polypeptide is encoded by a nucleic acid

10 comprising a nucleic acid sequence contained within any one of the
clones described in any one of Tables 3 to 22 or in IMAGE clone
264611.

34. A vector for introduction into a mammalian cell encoding a
15 polypeptide that exhibits tumour suppressor activity, said
polypeptide being depicted in Figure 7 or a variant or fragment

thereof.

35. A vector according to Claim 34 wherein the polypeptide is amino
20 acids 163 to 565 of Figure 7.

36. A vector according to any one of Claims 30 to 35 which is an

expression vector.

25 '37. A vector according to any one of Claims 30 to 35 which is a

cloning vector.



25 ‘ B-4 or of any one of the BACs or PACs B2F20, P40F10, P72Gs,
P74N2, P274D21, Br6110, B79AI9, B7901, B93F12, B122L22, P201J8,

P201P5, ‘P209K3, qgp60C5, B145C22, B150K4, B150N3,
B181F1%, and B18! ,I -”L | 105 52. A nethod

according to Caim 49 whewmel m tfie nucl B' c acid conprises a gene
whi ch corresponds to the cDNA insert of1 MAGE cl one 264611 or a
fragnent or variant of said gene. 5 53. A method according to Claim
49 wherein t3% nuAhneéxprassion ivector comprisingcmmpableic atidsas defined|in any
hybridising to the gene_as defined in Caim 52. 10 54. A

met hod accor di ng ©R€ of &laims3G#RB8i n the nucleic acid is DNA 55. A
nmet hod according to Claim49 wherein the nucleic acid is single-

st randed. 15 56. A nethod according to Caim49 wherein the nucleic

Goubl o- st r i oft vector ackOfing ooy MRS RARKIAT 0 B McrBly” ' © 1 °

singl e-styanded. yector is non-viral.

40. A vector according to ziny one of Claims 30 to 38 wherein the

vector is viral.
10 41. A vector according to Claim 40 wherein the vector is adenovirus.
42. A cell containing the vector of any of Claims 30 to 41.

43. A method for determining the susceptibility of a patient to cancer
15 comprising the steps of
(i) obtaining a sample containing nucleic acid derived from the
patient; and
(if) contacting the said nucleic acid with a nucleic acid capable
of selectively hybridising to the region of human
20 chromosome 10 which region is bounded by DNA defined
by the markers D10S541 and D10S215, or a mutant allele
thereof or to a human DNA sequence of IMAGE clone
264611 or to the nucleic acid whose sequence is shown in
Figure 6, or a mutant allele thereof, or their complement.
25
44. A method of diagnosing cancer in a patient comprising the steps of
(6] obtaining a sample containing nucleic acid derived from the

patient; and



57. A method according to Caim49 wherein the nucleic acid has fewer 20
t han 1000 base pairs when the nucleic acid is doubl e-stranded or

1000: bases whe ' id is single-stranded. 58. A net hod
according to C” E"@Iﬂ“lhe nucleic acid has from 10 to
e wnuel e

100 base pairs en acid i siogoubl e-stranded or 10 25 to
100 bases when the nucleic acid is single-stranded.

106 59. A nethod according to Claim49 wherein the nucleic acid has
from 15(if)o 3comsaeting the ssidwawcleichacid pwitkiac naeletr peid capable

doubl e- st randed or es when the nugleic_agid is

15 . to 30 h
single-stranded. 5 @b, Selﬂcuﬁélﬁ’hogylaﬁ SHE néP t dhey Fegiongofiy Mt he
nucleic acid onprises t ur._ Suppr.essor ne fr t or
vari ant thereof. cﬁrfﬁosR%gﬁoWﬂ B?EJPﬁg‘Sﬁ%P“eFS‘? Y4?ﬁﬁeﬁ§ﬁq§ he
nucleic acid is, or is - o] heh 154
human- deri ved sequenceanmgn%%egg?gfdéﬁl Ln@)ﬁ%?}%hl?iggeé?ggagqa&gl\%e t ags

(ESTs) as described in S O3 human i dat ' S as
descri be? in Figures 8%%%%.013 6% %2. ,Pﬁeptzﬁsggﬁ%%dgoPg%A@éﬂgﬁ 61

wherein the nucleic acRg465l or to the nucleic acid whose sequence is shown in

Figure 6, or a mutant allele thereof, or their complement.

45. A method of predicting the relative prospects of a pérticular

10 | outcome of a cancer in a patient comprising the steps of
(i)  obtaining a sample containing nucleic acid derived from the

patient; and

(ii) contacting the said nucleic acid with a nucleic acid capable
of selectively hybridising to the region of human
15 chromosome 10 which region is bounded by DNA defined
by the markers D10S541 and D10S215, or a mutant allele
thereof, or to a human DNA sequence of IMAGE clone
264611 or to the nucleic acid whose sequence is shown in

Figure 6, or a mutant allele thereof, or their complement.

20
46. A method according to any one of Claims 43 to 45 wherein the
cancer is prostate cancer.
47. A method according to any one of Claims 43 to 46 wherein the said
25 sample is selected from the group comsisting of prostate tissue,

blood, semen or urine.



sel ected fromthe group consisting of primers suitable for 15
anplifying DNATfromthe expressed sequence tags (ESTs) or

i nt ronl sequenc Cl ai m 24. " 63. A systemfor
detectl ng the pr m E“E Hmll or nutation in, : t he region

of human chr onosonre Ieh ¥ egi on |s unded by 20 DNA defined by
the markers D10S541 and D10S215, the s tem conprising a nucleic
acid capabl e of selectively hybridising to the regi on of human
chronosone 148whi Ah method raccerding) rtd eahyb pnenof Clalms 43 to 4Zfwhenditbyhe he

mar kers D10S541 and D10S215, or, a nutant alle t hereof, or to a

C\Eman DNA sequenc@uﬁiﬂlq eidE capahle Qﬁ&@lﬁﬁ%ﬂ%bybndlsmg dot the egioni ef aci d

ose sequence is,S Fi

gr their ?corrpl eneh?mgamocﬁ&gmé ur el@é”hmh region is W‘ﬂﬁjﬁmg{’g%opehm& hereo.
eoxynuc eotlde t{)l p osphaée at i we f

107 t laf%é‘ﬁt lergzgg \%eT' i%h I{Uﬁ%al}uBNé%S, de

trlphosphte or d I |
pref er abli1 radi Oagﬁ%ﬁ#ﬁ %Wﬁr EIBBQ?)&@Q bg seglt% gfrln&‘%1 aéeitag{glth?,% t he

presence or abse”gﬁqﬁnce% sﬁb'\bﬁthFighfb 6 or its complerﬁéiﬁ fufliep eoftiprisesan

chronosone 10 whi region i1s boundéd DNA defined by the
nar kers D10S541 aa(ﬂeils&:&aéﬂabélhe system conprising a nucleic
acid capabl e of selectively hybridising to the regi on of human

chronosone 10 which region is bounded by DNA
49. A method according to any one of Claims 43 to 48 wherein the
10 nucleic acid is capable of selectively hybridising to the region of
human chromosome 10 bounded by DNA defined by the markers
D10S541 and D10S1765.

50. A method according to Claim 49 wherein the nucleic acid is

15 capable of selecti\}ely hybridising to the human-derived DNA of

any one of the yeast artificial chromosomes (YACs) 746-H-8, 821-

D-2, 831-E-5, 921-F-8, 796-D-5, 829-E-1, 839-B-1, 734-B-4 or

24G-A10 or of any one of the BACs or PACs B2F20, P40F10,

P72G8, P74N2, P274D21, B76110, B79A19, B7901, B93F12,

20 B1221.22, P201J8, P201P5, P209K3, P316N14, B46B12, B60CS5,
B145C22, B150K4, B150N3, B181F15, and B188L22.

51. A method according to Claim 50 wherein the YAC is any one of
921-F-8, 746-H-8, 821-D-2, 831-E-5, 796-D-5, 24G-A-10 or 734-
25 B-4 or of any one of the BACs or PACs B2F20, P40F10, P72GS8,
P74N2, P274D21, B76110, B79A19, B7901, B93F12, B1221.22,
P201J8, P201P5, P209K3, P316N14, B46B12, B60CS, B145C22,

B150K4, B150N3, B181F15, and B188L22.



10 defined by the markers D10S541 and D10S215, or a nmutant allele

thereof or to a human DNA sequence of |MAGE clone 264611 or to
he nqclelc aci d s shown in Figure 6, or a
nut ant -al l el e thH mllmnnﬂmﬂukrrpl enment and a nucleic acid
nodi fyi ng enzyme.* 13 L M6 systefgsaccording to O aim65 wherein the
nucl eic acid nodifying enzyrre is selected fromthe group
consi sting of DNA pol ynerases, DNA | i gases, polynucl eotide
ki nases, restriction endonucl eases, or nucl eases. 20 67. A
r econbi nant on pt| xhi bi g.tu u.r s pressor activity
capabl e of t ng géQije (5119& &oc cml'ﬁg ttbeaﬁ‘}cbﬁ-‘e agid
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of a pat§ent to cancer 5 conprising the steps of (1)
obtai ning a sanple containing protein derived from the

53. A method according to Claim 49 wherein the nucleic acid is

capable of selectively hybridising to the gene as defined in Claim
52.

10 54. A method according to Claim 49 wherein the nucleic acid is DNA.

55. A method according to Claim 49 wherein the nucleic acid is single-
. stranded.

15 56. A method according to Claim 49 wherein the nucleic acid has fewer
than 10 000 base pairs when the nucleic acid is double-stranded or

10 000 bases when the nucleic acid is single-stranded.

57. A method according to Claim 49 wherein the nucleic acid has fewer
20 than 1000 base pairs when the nucleic acid is double-stranded or

1000 bases when the nucleic acid is single-stranded.

58. A method according to Claim 49 wherein the nucleic acid has from
10 to 100 base pairs when the nucleic acid is double-stranded or 10

25 -to 100 bases when the nucleic acid is single-stranded.



pati ent; and . (ii) determning the relative amount in the said

azrr![olhe oI ht he ——potypeptide according to Claim67, or
ether-there is truncation of, or loss of function of, .
t he po(ypept i de w"m’m'""'"”’!!m.m:cor ding to C aim67. 71. A nethod
of diagnosing cancér £n a p&a conptising the steps of (1)
obtaining a sanple containing protein yfﬁl ved from the 15 |

patient; and (ii)  determning the relative anount in the said
sanpl e of ti59. A method accordingad Yilaim d9ewhereinm thergucleicChcid rhad fromr

whet her there is a truncation of, or loss of function of,

t he pol ypeptide 15 to 30 bases pairs wheadheinugleio acidaisrd@ible-stranded pp 15 A

~method of predicting the relative prqospects of a particul ar
outcone of a canct@rﬂ) hases yehencthe muclsie agid i Sé‘l‘&lee“!e-l@ﬂée f (i)

obtaining a sanple containing protein derived from the
patient; and 25 (ii) determning the relative anmount in the said

\?\EgPLgrO{shte@'i s A method accordfl YRERETaflG i@c%ﬂéﬁﬂlt ecjrﬁi'ci@i "ac

i | o truncation o or Ioss o uncti on of,
e polypeptide comprises a tumour s@iﬁ' st B6né Br@a?nﬁ@" R br varian 109
73. A nethod accorné]i)ng to any on o?sr Crgl ns /0 T0 72 wherei F]tl%eﬁ‘gof.

61. A method according to Claim 49 wherein the nucleic acid is, or is
capable of hybridising to, the human-derived sequence in any one
10 of the expressed sequence tags (ESTs) as described in Tables 3 to

22 or intronic sequences as described in Figures 8 to 15.

62. A method according to Claim 61 wherein the nucleic acid is -
selected from the group consisting of primers suitable for
15 amplifying DNA from the expressed sequence tags (ESTs) or

intronic sequences as defined in Claim 24.

63. A system for detecting the presence or absence of, or mutation in,

the region of human chromosome 10 which region is bounded by

20 DNA defined by the markers D10S541 and D10S215, the system
comprising a nucleic acid capable of selectively hybridising to the

region of human chromosome 10 which region is bounded by DNA

defined by the markers D10S541 and D10S215, or a mutant allele

thereof, or to a human DNA sequence of IMAGE clone 264611 or

25 to the nucleic acid whose sequence is shown in Figure 6, or a
mutant allele thereof, or their complement and a nucleoside

triphosphate or deoxynucleotide triphosphate or derivative thereof.



cancer is prostate cancer 5—74. A method according to any one of _
Clains 70 to 72 wherein the pol ypeptide according to Claim67 is

RRERERE T 11T SR R A

sanple is selectéd from the 3 group cons ﬁ?l ng of prostate tissue,
bl ood, urine or senen. od according to Claim74 wherein

the nol ecul e conpri ses detectable | abel . 15 77. The use of
a nucl eic ad4d calbalﬁ}’éotem @@C@Edtmg/eltq 131bim di6Si nwherein haehe nucleosider eglhon
of chronpsone 10 which region,is bo nded by DNA_ def] ned t he
mar kers D10S541 R 9T gleoxymge \goside, tripbosphate is dete@&biWehbell%d, | MAGE
cl one 264611 or tgQ € C..ac sequence is shown in
Figure 6 or .its compl p&n@d@acgvg cag{]@eéci d or vector as
defined in any one of Clains 30 to 35 in the manuf acture of a
reagent for diagnosing cancer; in the manuf acture of a

medi canest 6y, t rRakkih 6 ak ectmg 1Re lp?@Senc@‘o?%@@Ec[eth térfﬁlyrré}%gf ﬁgcer

conprising the step”of adm nister cleic

aci d capabl e of gshéaegionebf hian dhx@xﬁt%oh%N%\Oewmch region is b8fhd& By human

chronosone 10 which region is bounded by
DNA defined by the markers D10S541 and D10S215, the system

comprising a nucleic acid capable of selectively hybridising to the

region of human chromosome 10 which region is bounded by DNA
10 defined by the markers D10S541 and D10S215, or a mutaht allele
thereof, or to a human DNA sequence of IMAGE clone 264611 or
to the nucleic acid whose sequence is shown in Figure 6, or a

mutant allele thereof, or their complement and a nucleic acid

modifying enzyme.
15
66. A system according to Claim 65 wherein the nucleic acid modifying
enzyme is selected from the group consisting of DNA polymerases,
DNA ligases, polynucleotide kinases, restriction endonucleases, or
nucleases.
20

67. A recombinant polypeptide exhibiting tumour suppressor activity
capable of béing encoded by a nucleic acid according to any one of
Claims 13 to 22. '

25 68. A recombinant polypeptide expressed in a cell containing the vector

of any one of Claims 30 to 42.



defined by the markers D10S541 and D10S215 or a nucleic acid or

vector as defined in any one of Clains 30 to 42. 79. A nethod
according to Clalmlm ' I ucleic acidis a b t umour

suppr eésor gene or mﬂmﬂ"mm ]H“I:JI vative thereof. 80. A nethod
according to Claim78 dr ¥9 %hheYein thﬁ ucleic acid conprises a
viral vector. 10 81. A method acco 8 ng to Claim78 wherein the cancer

is prostate cancer.. A nmet hod of treating cancer

conpri sing té& stApnoiecalhrczrpaiﬂeof ﬂngndmg to a polypeptidéhaecqoadingnto €laim ecul e
according to Claim69, the said nolecule 15 further conprising a

cytot oxi ¢ noi ety. 67. 83. Use of a nolecule according to Caim&69, the
said nol ecul e further conprising a cytotoxic nDiety, in the
manuf acture of a medi canent for treating cancer. 84. A

met hod of d rmanin of heterozy osi t

the nmethod c r|é1 H’%ﬂ%‘?ﬁi % QB@W) Bbspﬁ&?ﬂtﬁ?éﬁg ggﬁpﬁﬁe%mo cancer
cont ai ni nucl ei mthe tissue and (ii) conparing a
m crosat&gl ite pr ?lﬁﬁélgmget?lh\éﬁeg)s nucl eic acid with that of a 25
reference tissue, ghe ShGUARE &' biples cohBiifigC PPoteih NeriRke fRome the
t he D10S541- D10S2 I nterval '

patient; and

(i) determining the relative amount in the said sample of the
polypeptide according to Claim 67, or whether there is a
10 truncation of, or loss of function of, the polypeptide

according to Claim 67.

71. A method of diagnosing cancer in a patient comprising the steps of |
(i) obtaining a sample containing protein derived from the

15 | patient; and
(ii) determining the relative amount in the said sample of the
polypeptide according to Claim 67, or whether there is a
truncation of, or loss of function of, the polypeptide

according to Claim 67.
20
72. A method of predicting the relative prospects of a particular
outcome of a cancer in a patient comprising the steps of
(i) obtaining a sample containing protein derived from the
patient; and
25 (ii) determining the relative amount in the said sample of the

polypeptide according to Claim 67, or whether there is a
truncation of, or loss of function of, the polypeptide

according to Claim 67.



111 85. A nethod of suppressing tunour cell growh conprising
adm ni stering the polynucleotide of any of Clains 18 to 22 to a

tumour. cel |, WrTerr”ei‘ﬁ‘t—ﬁe_Weotide enters the tunour cell. 5 86. A
met hod!, of supp ' ell gromh conprising

adm ni stering tb‘jﬂmmﬂm“jﬂmmﬁ c ai gﬁ ?7 or 68 to a tunour cell,

wherei n the pol I'de enters*the tu 9 cell. 87. The nethod of

Cl ai m 85, wherein the polynucl eotide is packaged 10 into a non-viral
vector. 88. The nmethod of O aim 85, wherein the pol ynucleotide is
packaged into a viral vector. 15 89. The nethod of Cl aim 88,
wher ei n t he ¥3r al Avmeathod iaccondingido canyr one of Claimg070 to. Tiovhereiméhal as
defined in any one of Clainms 30 or 32 to 34 further conprising a
systemto deliver CaiGeH IHhDEQSLAE CABCRT-t 0 a pati ent to be treated.

20

5 74. A method according to any one of Claims 70 to 72 wherein the
| polypeptide according to Claim 67 is detected using a molecule

according to Claim 69.

75. A method according to any one of Claims 70 to 74 wherein the said
10 sample is selected from the group consisting of prostate tissue,

blood, urine or semen.

76. A method according to Claim 74 wherein the molecule comprises a
detectable label.
15
77.  The use of a nucleic acid capable of selectively hybridising to the
region of chromosome 10 which region is bounded by DNA defined
by the markers D10S541 and D10S215 or to a human DNA
sequence of IMAGE clone 264611 or to the nucleic acid whose
20 sequence is shown in Figure 6 or its complement or a nucleic acid
or vector as defined in any onme of Claims 30 to 35 in the
manufacture of a reagent for diagnosing cancer; or in the

manufacture of a medicament for treating cancer.

25 78. A method of treating cancer comprising the step of administering to
the patient a nucleic acid capable of selectively hybridising to the

region of human chromosome 10 which region is bounded by DNA



91. A pharmaceutical fornulation conprising a nucleic acid as defined
I n any one of 4 and a pharmaceutically

accepta e carrl A pol'ypeptide having the am no acid sequence
as.giv n in Figu Bluy l “l' l r a fragrrent or variant thereof.
112 93. A prime [ [ [

QQﬁ primer being derived from
sequences shown in any one of H gures 0 15 or its conplenent.

defined by the tiddrkers D10S541 and D10S215 or a mucleic acid or

vector as defined in any one of Claims 30 to 42

79. A method according to Claim 78 wherein the nucleic acid is a

5 tumour suppressor gene or a fragment or derivative thereof.

80. A method according to Claim 78 or 79 wherein the nucleic acid

comprises a viral vector.

10 81. A method according to Claim 78 wherein the cancer is prostate

cancer.

82. A method of treating cancer comprising the step of administering to
the patient a molecule according to Claim 69, the said molecule

15 further comprising a cytotoxic moiety.

83. Use of a molecule according to Claim 69, the said molecule further
comprising a cytotoxic moiety, in the manufacture of a medicament

for treating cancer.

20
84. A method of defermining loss of heterozygosity in a tissue sample,
the method comprising the steps of (i) obtaining a sample
containing nucleic acid derived from the tissue and (ii) comparing a
microsatellite proﬁle' of the said nucleic acid with that of a
25 reference tissue, the microsatellite(s) being chosen by reference to

the D10S541-D10S215 interval.
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20

25

85.

86.

87.

88.

89.

90.

91.

92.

* cC L n s e

111

A method of suppressing tumour cell growth comprising
administering the polynucleotide of any of Claims 18 to 22 to a

tumour cell, wherein the polynucleotide enters the tumour cell.

A method of suppressing tumour cell growth comprising
administering the polypeptide of Claims 67 or 68 to a tumour cell,
wherein the polypeptide enters the tumour cell.

The method of Claim 85, wherein the polynucleotide is packaged

into a non-viral vector.

The method of Claim 85, wherein the polynucleotide is packaged

into a viral vector.
The method of Claim 88, wherein the viral vector is an adenovirus.

A nucleic acid as defined in any one of Claims 30 or 32 to 34
further comprising a system to deliver said nucleic acid to a patient

to be treated.

A pharmaceutical formulation comprising a nucleic acid as defined
in any one of Claims 30 or 32 to 34 and a pharmaceutically

acceptable carrier.

A polypeptide having the amino acid sequence as given in Figure 7

or a fragment or variant thereof.



93.

L M

A primer for amplifying DNA the primé&' being derived from

sequences shown in any one of Figures 8 to 15 or its complement.
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&7 Abstract

A method for determining the susceptibility of a patient to cancer comprising the steps (i) obtaining 2 sample containing nucleic
1 acid derived from the paticat; and (ii) contacting the said nucleic acid with a nucleic acid capable of selectively hybridising to the region
- | of human chromosome 10 which region is bounded by DNA defined by the markers D10S541 and D10S215. A nucleic acid capable of
- | selectivély hybridising to the region of human chromosome 10 which region is bounded by DNA defined by the markers D108541 and
. .| D108215 provided that the nucleic acid is not any one of certain YACs, BACs, PACs or ESTs defined hercin. Preferably the said nucleic
o) acid is ajprostate tumour suppressor genc.
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