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| atter being a generally nore aggressive |esion which may 30 rapidly occur
several weeks-to nonths after excision of a primary pterygium Cinically,
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2 tenporal, w ng-shaped conjunctival mass which straddles the 1inbus and
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the lesion 5 results in ocular norbidity, and visual deterioration occurs
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20 there is impending threat to vision, as surgery has generally
poor results, and this means that the majority of cases of

mild to moderate pterygium currently go untreated.

A pterygium is a triangular-shaped growth consisting of bulbar
25 conjunctival epithelium and hyperproliferative, fibrovascular
subconjunctival tissue primarily occurring medially and
laterally in the palpebral fissure, and encroaching onto the
cornea. Pterygium may be defined as primary or recurrent, the
latter being a generally more aggressive lesion which may
30 rapidly occur several weeks .to months after excision of a

primary pterygium.

Clinically, persons with pterygium present with a nasal or



Pterygiumis an exanple of a disease where a group of genes are turned on
by a conbi nation of environnmental and possibly genetic factors. However,
little i sWRMMBP6es t 0 what genes are expressed in pterygiPGmGBI3/0THe p53
tumour suppressor famly of genes are a group of transcription factors
that control the activation of other enes. There is good evidence that
the tunour suppressor genes nay be involved in pterygiumformation. [Tan
DT, Tang WY, Liu 20 YP, Goh HS, Smith DR, Br. J. Ophthal nol. 2000,
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subconjunctival scarring and fibrous traction of the globe.

In advanced pterygium, conjunctivalisation and
neovascularisation of the cornea occur, with pannus formation.
Surgery in these cases is more complex and hazardous due to

25 significant scarring and tissue distortion.

It is generally accepted that the structure and function of
any tissue is the result of complex patterns and timing of
gene expression. However, diseases are probably caused by the
30 interaction of one or more genes. Environmental factors, such
as chemicals, sunlight, viruses and other factors, can
interact with genes, redirecting expression. Genes direct

programs within the cell that result in the production of



conprehensi ve anal ysis of thousands of transcripts in the 30 tissue under

i nvestigation. Gene mcroarrays are now the preferred nethod for
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agai nst stifdderittdegette fwldialss a value in the treatnent and di agnosis of
di sgase. 25 The know edge of a nunber of transcripts, both of genes known
as such and from ESTs, provides novel assay targets and allows the
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described herein are equally as applicable to recurrent pterygiumand WO
03/ 089668PPEFAEB03 0 PLEF YE ii&f.er ence herein to pterygiumis nmeant to

i ncfsude both the primary and recurrent fornms of the disease unless stated
otherwise. 5 1n a first aspect, the present invention provides a nethod of
moni t or Thg Phé proguessiuppressoar fdiddyositngenasdiagease gebupcoFdi ti on
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may be involved in pterygium formation. [Tan DT, Tang WY, Liu

20 YP, Goh HS, Smith DR, Br. J. Ophthalmol. 2000, 84:212-216].

The aetiology and pathogenesis of pterygium remains unclear.
Long thought to be a degenerative process from light
microscopic descriptions of elastotic degeneration, the

25 aggressive nature of disease recurrence and recent cellular
and growth factor studies suggest that this is an active
growth disorder. Epidemiological studies suggest an
environmental basis in the form of chronic ultraviolet light
exposure, with pterygium more prevalent in the tropics and in

30 areas with higher levels of ambient sunlight. Focal limbal
stem cell deficiency has also been suggested, and stem cells
may be damaged by UV radiation which affects DNA repair.

Microsatellite instability, abnormal p53 expression and



transcript level of said at |east one gene obtained froma control sanple
of cells. 15 In another aspect the invention provides a gene chip array

sui t abl e WOr3408w68 n t he above-descri bed nethod of the i nPEMABIBOTNPri Si Ng
at |l east one nucleic acid suitable for detection of at |east one gene
shown in Table 1, 2 or 3, 20 optionally a control specific for said at

| east one gene and optionally at |east one control for said gene chip. In
a further aspect, the invention provides assay nethods for nodul ators of
pterygi ei.p ;$aid :net [ : Vi di rotein
encodedQEErggggnggégﬁggﬁe %%%ﬁ%gggglégi,S§58&§§;Q?%)% Fin iﬁg said protein
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bringing said cell into_contact with a ¢andi date nodul ator of pterygi um
o
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nodul at p@arxg@uhr aRsel ifRbrogvelstef, %ilcﬁaﬁfagoa% gens tel eetedafirom Table
1, 2 or 3. 10t her assay nethod nmade avail abl e E& the present invention
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assay nenfiddmmay icombeivee nopr beiedi rgaaigene togankeri pb fequence |i sted

herein attached to ,its native onoter ,region, bringing this into contact
mﬁf@ a %Siﬁaﬁﬁ 8“?85§%§P§Fn€n8gip&&ﬁ&ﬁﬁP@ns where in the absence of 15
nodul at or gene the transcript is produced, and determ ning whether the
candi date nodul ator alters transcription. Mdul ators obtained by such

net hods DAgglpsutise@fi Ahe doeadi®n nodul ating pterygial tissue growth in a
human patient. 20 In another aspect, the identification of ESTs has all owed
new potential targets for therapeutic intervention to be devel oped. Thus
t he i nvét tbasptiviedés & svecttoknowmpmhsichg genesE8TeseglieNededr am Tabl e 1

l'i nked r; r transcri ption,of i equence. Such _vectors
argﬁuseggﬁ§¥§%gﬁg§ rg&%igéég rprgtg#ngseﬁg%dg§§b%aﬁﬁeyES gcpgegﬁgganalysis
of theggeresthatphernygicalsighdftikaand chaypgkave diegettttber apeullidcbeuse in

t hensel ves, e.q. as reconbi nant, proteins . or in ne therapy applications.
30 gmporta%t %o understan 1n% pterygium devélopment. I@ylspﬁlkely

that the recurrent form of pterygium may have a different

basis in gene expression and it would be advantageous to

20 determine the pattern of gene expression in recurrent
pterygium, as the basis for changing therapeutic strategy.
The onset of pterygium may be caused or enhanced by
environmental factors, but the sequence of events leading to
this growth disorder of the ocular surface are not known.

25
By assessing all known transcripts in a pterygial growth, we
aimed to identify those factors involved in this disease. The
development of new techniques such as gene microarrays allows
comprehensive analysis of thousands of transcripts in the

30 tissue under investigation. Gene microarrays are now the
preferred method for large-scale expression analysis. They are
capable of simultaneous measurement of levels of tens of

thousands of gene transcripts in a single hybridisation assay.



Tabl es Table 1 shows the genes which are up-regulated in pterygium W
03/ 089668 PCT/ GB03/ 01710 8 these genes being identified after conpari son on
t he chi p WO 03p8ob&ed RNA from di seased and control tissue. PGEGB03/01710
determ nation was made using the Incyte chip. In Table 1, "D ff Expr"
stands for differential expression and;this colum 5 shows the increase in
gene expression in pterygiumover control tissue. The remaini ng col ums
show the Gene ID allocated by Incyte, the Incyte Cone ID, GenBank |ID and
GenBankl rAnges sProfrriiidael i cdhe Dene, risamee adsk 1 @oas 1t ¢h al seps Oy ded. 10
Table 2 shows the, e%gs whi ch are down regﬁe%g ed in éﬁt erygi um when

conpar e'TF UM T MRETRY S VAP 13 LRI ¢ AR EHeSd SEPREDRT &L The
probe setudisess tih obtakd dhesecd ?&f&mrér@ﬁma@fém%% In Table
2, GO stands for Gene Ontology 15 and GenMapp is the netaffx database from
Af f ynetFictsangi 0B Riear 3RS gerriss Wik ard S Tegln ot e Bl HtR¥Egi um
wheg c £fd to control conjunctival tissue taken fromthe sanme patient.
The probe 'set used to obtain these results was 20 the Affynmetrix U133A. In
Tabl e 3, GO stands for Gene Ontology and GenMapp is the netaffx database
from Af trix. tailed scription of the Invention 25 Methods o
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under stk d hiat fﬁ@rycﬂﬁﬁlﬁf M Bat ¢S 1 6| $ Smp 0O af anesh f £ oom thep sihery of a
di sease or condition in a patient is reference to an in vitro nmethod
pract | RIEOR RS HAE IR FEMDVGPR oM T Wyl Vahe"S0NF ERroRRE of t he

bogly salpIe, 8 e | M GoRb@PS¥nal Pt 1041 PAEL1 Tt LG ABVELIY | AL B, paIch. As
expl ai ned above, our nhethodol ogy used to identify the genes WO 03/ 089668
PCT/ GBOB/ L 70 s Telbl eh 1are expEssed Usafuinareanstéoyghwni t oring t he
progression of disease or other conditions associated with pterygium In
the treatnment of diseases or conditions associated wth pterygium the
clini ciBmuay |dnvexoki fori@n 5ites phinsee fenads cin tdengenesrsholort r basel s pt

| evel s . uncharacteristic pf nornmally regul ated tissue. The up. or

down- r et RS HM VI3 hee YehuaC e 4 iRfeTEYFI2 ChiPUpd dade s hg s

coysse of tieaiennel endatiendrsoidatndheadd effiestivepessooftide
treatment can be gauged. For exanple, many cancer treatnments rely upon a

cockt aiRtHYTHYT er eHtCEMt1S 2 pREingem sneahelffhetaveneasidenthiy one
o R I P LS CHA
or norend ddeodraigsd Witlhnlanatrogbusiesmimerhe tdeowEsponseutatioeatnment of
pterygifhﬁé%f%ﬁmg%E%gnfﬁgktival tissue. Additionally, there is a
20 need to identify therapeutic agents with activity against such
targets. Further, the use of such agents against these
targets may have a value in the treatment and diagnosis of

disease.

25 The knowledge of a number of transcripts, both of genes known
as such and from ESTs, provides novel assay targets and allows
the development of new therapies for disease. For example, in
many clinical situations the expression of the genes we have
identified may be used as markers for diagnosis or prognosis.

30
The present invention is primarily focussed on primary
pterygium. However, it may be that the methods described

herein are equally as applicable to recurrent pterygium and



be nonitored and changes in the response to treatnent in that patient can
be used to gauge the effectiveness of the treatnent or to alter the course
of treat MEOAt3/08068 N thhis aspect of the invention, the conpamiGBIsOtAN be
made wth the transcript | evels obtained fromthe sane site in the

patient at the sane tine. Control tissge is available from the unexposed
superior bul bar conjunctiva of the sane eye from 25 which the pterygi al
tissue is renoved and can be renoved from the patient at the sanme tinme as
the di seaSedetisshereiAl terpaciyelym ibemegnpatsdSonAcadebBoRAEHM th
transcript |levels of terxg%gl cells taken fromthe sane patient over a
peri od BfHFHE F9¢ EXanpre PEE hef dFReadéspase et pent SBRLSO where

non- surgtieatwiserapy is used in the treatnment of the condition. Another
option is to provide a control baseline sanple or historical record from
anot her patient, or, nore preferably, a population of patients.
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matri x, sensitive and cancer-related genes. ave discovered that
parti cuderdyt poref e3r@d marker for 15 pterygiumare the col |l agen genes,

particularly Age |lagen 1l]al. Further preferred markers
i ncl ude the g@%ém cr%s%%n%%%%‘%eﬁ, tger%% n%%eq?%?gf”e%g%r%f P ntH€and matrix
A a protmmsc2ipiCeneral | yf sded taanbeasptohevgdnofoigtal east £bomps ef er abl y
at least 10 and nore efe{fbly at |east 20 genes is determ ned. The
genes AT eSSt rSIRLS @t'tRast two or nore of the above categories, for
exgsple fromat least 3, 4 or 5 of the above <categories. 25 The transcri pt
l evel of a gene or genes may be determ ned by any suitable nmeans. Were
many di ¥t FENDYerRSRT @AnsERe ptRVeR el omer PR k@ hegkna cohwenteay nmethod is
by hybrégizational ddie 1 sampl el S hes s dirsed | ). O af4er generati on of
CRNA or cDNA) 30 to a gene chip array. ere genée chip teG%noIogy is used,
the geresvagrtidronesngtis sng tar Mesed drer eiucieant wdesd ESTH)alkte Bdi
comer Cdeaééé/tivg% Og’f 0a8t9 e8asPtCTc4r?eBO§’e/r9el7s Oov}nl in Table 1, 2 or 3,

20 optionally a control specific for said at least one gene and

optionally at least one control for said gene chip.

In a further aspect, the invention provides assay methods for
modulators of pterygium, wherein said method comprises:
25 (a) providing a protein encoded by a gene selected from
Table 1, 2 or 3;
(b) bringing said protein into contact with a candidate
modulator of its activity; and
(c) determining whether said candidate modulator is capable

30 of modulating the activity of said protein;

or wherein said method comprises:

(a) providing a pterygial cell in culture;



avail able, e.g. fromAffynetrix or fromlncyte Pharmaceuticals Inc. The

cl ones may be used to assenble appropriate chips or mcroarrays, as is
known i n Whe3/asaw68 General | y, nethods for the provision oPCriGBIdarnays and
their use may also be found 5 in, for exanple, WZ84/01031, W88/ 1058,

W89/ 01157, W93/8472, W95/18376/ W95/ 18377, W95/ 24649 and EP- A- 0373203
and reference may al so be made to this and other literature in the art.
10 Table 1 provides the nanes of genes and these may be used to obtain
their DNA sgpuepgesqingnsdababasesigseshcast &enbankn éncaﬁégaétgn the
particul ar sequences on the Incyte chip we have used may be determ ned by
the Incyte refeRrefetahonbef Bupbyoedm; | andable 1, either as the | ncyt e
clone 1D ogoas bbeckpeytp STnERAREN KAl R cONA; LRES SR DL L A" Eloghiget 1Y
to Genbank —fefefence nunbe e ene sequences are al 56 |

I ncyte refer encefrmu@elatﬁ[@otheotrakistklpn loecardfmay Leket oh@ @eh@er of
theé ncyte refere ce ngn?ers g #he apgroE gate Genbank reference nunber
in practicing tﬁ% FESBnf TPRVERPTBNL similar manner, Tables 2 and 3
provi de the nanes, |ocation and ID nunbers for genes determ ned using the
Affymetrix chip. These tabl es al so provide details of the function of the
genes aRfdtohe IpAsindy Methad dRdnheseigekds bor thes Hﬂ‘?@eé?totléivﬁfrﬁrﬂ@%cts

t her eof ; &k vQl r i@

nmet hods 1@;@6@}, %és\eé%q;se@gret?aé?g&\éﬁé&%ﬁ ?Jrhfe d,g% (}?ntdtq% tec ngﬁaatd Y, wh| ch is
wi del y aread liark arise ofr tordmoties sdest otived: |Q®né;nujnt@rglmfnqomlrnrcr8@mrt

pu cati rnh e I fer ce Jmy, 0/ 054 PCR nmet hods
re?uq reEae% r%l’nr?el?>le >g_=%r£p t% %tré)r ge lo&ppgg%th dﬁlraé}?d:éfl&gc %c}%bgl gene at
a suitabl md|3strm@an aparuus( tsypinc alnl 1a 530yt meddRdbasss Jcorpuiitsabl e t ar get
sequences WD Q3/089668 PCT/ GB03/,01710 12 for the primers may be determ ned
by ref ePERYe Ha9GEnGENE SHEEE SEIEMNCCordd Ve L eddn & tERicheds to

Al t hough tlsheaRrivel paidmdHeaY irdRS ot 0838 reflin \Mmlcsh iRe] WdeSaAS wiRH & of a
very large array, the genes of Table 1, 2 or 3, the identification of a

rel ati veRpddmate swdudetganendst ginsgridsmisc Wél@@%rl@grt@ﬁ |8é38@§1@e| m?ft he
prefent (Sl akicen g0 ttg%n%r&wpse qghgro%u%%%{ a%%f HREGT %f’sa,l

designed to be 107 suita use-in presen |nve ion.

i nvent i ohephew dés agehaladh moahrlay oxorErtiesisng rain s drdagti cone nuclelc aci d
suitable for detection of at |east one gene shown in Table 1, 2 or 3;
optionally a control specific 15 for said at |east one gene; and optionally

at | eastMoong ateert it afieleds &iyd sgeihe neftihpd sDasiy @Rl Yisddhamumari el of
sequences in the array wll be such that where the nunber of nucleic acids

sui t abl @Wa&ép@cﬁt@ﬁygflatlhélﬁébﬁee growihpdnga fywgedc Pagtients n, the nunmber

of ggontrol nucleic acids specific

In another aspect, the identification of ESTs has allowed new
potential targets for therapeutic intervention to be
developed. Thus the invention provides a vector comprising an
EST sequence from Table 1 linked to a promoter for

25 transcription of said sequence. Such vectors are useful for
expression of proteins encoded by the ESTs in the analysis of
the genes in pterygial growth and may have direct therapeutic
use in themselves, e.g. as recombinant proteins or in gene
therapy applications.

30
Tables

Table 1 shows the genes which are up-regulated in pterygium,



20 for individual transcripts is n', wheren is fromO to 2n, and the
nunber of control nucleic acids (e.g. for detection of "housekeeping"
transcri p¥e 0a08wother pterygi al transcripts) on said genePCligBB®11Y where m
is fromO to 100, preferably from 1 to 30, then n + n" + mrepresent at

| east 50% preferably 25 75% and nore preferably at |east 90% of the

nucl eic acids on said chip. As described above, the chip of the present
invention is designed specifically to be suitable for use in the present
30 'nveﬂhéeg géhegsbéhﬁ;eiaéﬁtEEQEQr5§9e£hé5me91§BhpoHa§héreH1 p4@st 0 8000
nucl ei ¢ acrds; nore era from50 to 40 nucl ei ¢ acids, and nost
preferapbylédoRNBOftomlcmsaasEél@ndacodtrothtsaehea chhp, there wll
prefera L eic acids 8 8 1710 1 cific for
detecti§%¥8Fm5Pa 8ast "19, m?8¥[%§gnglgggtlﬁggé%Bgﬁég prg e?a § %f | east 20,
nmore preberabkypat bea&asSGornﬁiffepéﬁtEEabbxpsésamdnnnsd phéfecabliymat

| east 40 of the transcripts of Table 1, Met hods The assay

net Rod EFOWﬁetB?eéﬁﬁFe?ﬁﬁeﬁplSﬁnﬁaﬁxﬁéeﬁ?éEPl&Edp ﬁryglﬁﬁd8v95rlety of
format seoheroeXamBLeeOn PhAt @LRa®hiAYCLBI GmnaCkHokOFRENERKS @D in whol e
cells in culture. The whole cells 10 may be in the formof primary tissue
taken fpéiraapadi brt Incyke, ptbeydravee RagnBell: cEPnHPEX0fDcaNfs. one assay
conpris ein c n t e 15 1,
2o 3 Cenp Bk R R e e R e o8 4%k 5aui ator
of i1ts pebwided, and (c) detern1n|ng whet her said candidate nodul ator is
capabl e of nodulating the activity of said protein. 20 In this assay

met’ od, the determ nation of nodulation of activity will depend upon the
nature okpiBe2psabeisnthei gencaswayed. aker dexampkgulptetieins puethgenmymati c
function may be assayed in the_presence of a suybstrate for the epzynme, such
25 t hat WhRB FPBREREE 6P SOoRbAGLacerIvapabrelof175HE A0KREG £HEM SEF|V|ty

resul tsghped 5@%&3& OrF%EOPQBbEU%%QVﬁ%le tsuBsthaherhelhe reybstsa,asmay be
the natural Substrate he enzyne or a synthetic anal ogue. In either

case, theesaﬁ§wmatelxawlBéA Iaﬁ@lﬂ@@lﬂlﬂh g&0detestablfer| Gsar OPvtadARYor its
Coq%er5|og p f%ﬂ%'n%%%%%%tdaIg%8§§5%¥oEph@9§m@EE be tailored to

t he' °nat Gr'e of Fot & el ng assaye For "exanpte ="have identified a
nunber of WO 03/089668 PCT/GBOB/Ol?lO 14 transcription factors

Transcrlptlon factors chestrat% %g response Rf a cel 0_.a given
Stlnuluga &8n§r§ PWﬁgt |9§8p§ which are up regulated 1n pterygium

when compared to control conjunctival tissue taken from the
same patient. The probe set used to obtain these results was

20 the Affymetfix U133A. In Table 3, GO stands for Gene Ontology
and GenMapp is the netaffx database from Affymetrix.

Detailed Description of the Invention

25 Methods of Monitoring Disease or Condition
In the present invention, it will be understood that the
determination of cells “obtained from the site” of a disease
or condition in a patient is reference to an in vitro method
practiced on a sample after removal from the body. The

30 removal of the body sample, e.g. in a biopsy, is not part of

the invention as such.

As explained above, our methodology used to identify the genes



genes necessary for the cell to grow, divide, mgrate, differentiate etc.
The transcription factors nay thenselves 5 be regulated (in a cascade |ike
f ashi on) .wWblepo®eohese genes |isted here are of key i npor PaMEHI3 V0
activity of such genes can thus be assayed by | ooking at transcriptional
responses, or by |ooking at DNA bindipg activity. 10 For these and ot her
proteins with DNA binding activity, suCh as transcription regulators, the
DNA binding or transcriptional activating activity may be determ ned,
wher ei norargpgdl at op b abke 50u§bkh§rmeahan@%romoh@@g9@n§UQheactIVIty
For exanpl e, DNA 6|nd|ng may be determined in a nmobility shift 15 assay.
Al ternaProekgssine DRAJiegR6R P& akhel chadptépapnasbprdstraywbEhoperably
i nked Lo.ayheRArt er,0Re (20dcnaddi LiopdbLusell Jheedady cagromot er region
and/ or tra cription initiation region between sa region and
reporteasgeneﬁteduwhthh@tetygmsmn|pheonlmhlbmangamélliozﬁ detreem ned and
t he nodul ation of th h hrﬁgscrl tlonh gn it ﬁ ﬁan be seen
Sui Pabl &°PBBBPEerg¥H&S Fud&Rforo¥x ﬁﬁpécr&ﬁlo §¥5tEni col acetyl
transf epasga@bchBkestpeeber abknalfilbueegacankdr epektiel, genes such as green
fluorescent protein. 25 Another group of proteins are the intracellular
signal transduction proteins, such as kinases, growmh factors and
prot easegfp ptbgaaswnK&@gaqataeﬁqB%nkhg gegegnwglﬁgqeledgh%lf&ean%gﬂctlon
of extra-celfular signals to the insi As such they are
essenti &k fiedecdhiring eekbursenmwinitcapitnsnsndfarepesdenti s tontt hoe
coordlna respaonse f sy f.t effects _of hor nones
can be %%eFF%g 888 ogd%ﬁﬁlsiFgﬁpgﬁ%O agpggi augg?bmﬂﬁ% %%%r %hd WO
03/0896&8ny5cBﬁEéEBﬁaéat%éatbl@@quubpnlahbbbkmaglgbdwuhfﬁaménm Bacept or
activation. This |nd|ca®es t hat the %romﬁ factors and thelr receptors are
necessafF§nFEF EHENESrr edt S GhECCE VERCERe Ot o APYN LY RATFHGE 2t he
'dent'fb%%kk@@10Ra?hgl%Eé&OEQoheﬁﬁQ&%h%etgr wieh ehaGt e Bluadidhokheecept ors
opens new avenues for therapeutic intervention. Phosphatases al so play an
essentlquﬁépeoﬁntﬁﬁﬁ§m§§ttﬁ@yt@@rﬁatﬂéﬂﬁ"wbﬁéespgﬁéﬁ Peseehe ki nases.

P ofeeas 3 siandnRent] 038e8) bl Al sk 2 ol gs Ladhbisespect, They
are abl & to activate growt h tfactors (by cl avage of a prec sor or by
releaS|mgnhemmdthermesppometh@ exeraoehitulodr pretiyiod )y, i@ra pﬂ&a@ﬂﬂapenthem

(by degradation); the e _extracell ul

essentlgﬁ FSPIESFFdnlé Sng Sl&ikggréﬁﬁpgpﬁgntgng tls réﬁbggﬁllng
Assay foufakst desi geediskd evadanges ok @E@b@tﬁ&eﬁ&%slﬁwok%@ the use of

| abel | ed phosphate groups and a suitable substrate. W have also identified
a few céfFFaidsnk Qﬁdt@eﬁﬁt§ﬁrﬁpﬁapourse of treatment.

20
In this aspect of the invention, the comparison can be made
with the transcript levels obtained from the same site in the
patient at the same time. Control tissue is available from
the unexposed superior bulbar conjunctiva of the same eye from

25 which the pterygial tissue is removed and can be removed from
the patient at the same time as the diseased tissue.
Alternatively, the comparison may be made with transcript
levels of pterygial cells taken from the same patient over a
period of time for example where the disease is recurrent or

30 where non-surgical therapy is used in the treatment of the
condition. Another option is to provide a control baseline
sample or historical record from another patient, or, more

preferably, a population of patients. Preferably, the control



20 factors. The structural and functional integrity of a tissue is
mai nt ai ned by the bal ance of cell proliferation and cell death within it.
In a tisswe 03gkes conjunctiva, the rate of these proce@SESLBWOI7TIVaryY
over time and be tightly regulated. Thus, the genes involved in these
processes (or their 25 regul ation) have,far reaching consequences for the
correct function of the conjunctiva. Such proteins nmay be assayed for
nodul at ors which bind directly to themin a manner which interferes with
their fuRalisORreSUh jAHHIRAINGA 2 Frdhdehe REleeipatiye ved in _
progressing the course of cell death. 30 O her classes include signalling
factors, and proteins with a Iligand binding function, such as receptors,

such as S1Q0 idat | be e i for i i ndi ng
V0 03/ 0456088 PACHT A0S OETED - 18 FURS S on & headr e e dgoh 5

ant agoniagmttue dgemissmigft et dringandd abipddinag. ifryo per tgene@andiTiédtse imodul at or
co unds may be natural_ or nt het.ic . 5.chem cal ca unds ,used in drug

Scr Geni MG BLSGr RS BATRE €161 prantB v Pdn et B ater B gani sms, to
whi ch centaiskripeyValkale 1char dcidniiskd 10gaemrehalagC verdysed eonponent s may al so
be used. Conmhi natorial library technology (i.ncluding solid phase synthesis
and par &MeES IR HES S 3R St to dites b 1t 16 VA efY A%t Shay B
testing 3 RALANYARldsY, Vagir RUEREN O 1l el syhslaancemuilon Rlaiddd ¥ to
modul ate an interaction. Such I'i braries and their use are known in the
art, forthalsle nesmesrsidflendiaur alelgr ahgettd, andainaindleeanass aed lpepti des,

ano ot . . such, I i bragi re quﬁrci I vai.l abl.e . sol d
forﬂ%ruéﬁg%iggggﬁéx%?og%ﬁﬁvé%ﬁggﬁfhé f:pe NGW %ék%FgéggéﬁbﬁﬁFﬁgjgggéént

i nvent i dactArfsyr tdiemadl assafdueariding atos doaghuneat, oresk taree- caritlidiadi es or

bi ndi ng fragnen her eaf, which pind a protein farget. 20 Exanpl e anti body
fragnenF?FrgﬁbabWL%9nqﬁ§ﬁﬁqu G éﬁ%ﬁatQé %i-ndi ng partner are the
Fab fragment consisting of the VL, VH O and CHl donumins; the Fd fragnent
consisting of the VH and CH1 domains; the Fv fragnment consisting of the VL

and 25 Vi @6vE 85 seio Ve rsich gihe ta mmisit téde Ut o die SUE T which
congj st f : iR isal gH%ﬂ§3 (ab: ts, a

bi va en§Q%5§%%§ﬁqﬁ%§ﬁkﬁr%?%%%f%ﬁggaéﬁg ntéﬁ%#ﬁ%%ﬂ%ﬁéégfgglp i de

bri dge and e lbianga rIddgiodn. Singlhe x lpaiaf ewefd agmierss dmeslaldso theclfrded. An
ant i body .30 specific for, a protei.n may b bt ai ned f.rom a reconbi.nantly

pr Oduceé‘*ﬁﬁrﬁﬁ%ﬂ}%ﬁpr&}ﬁﬁ sgcé’riorﬁﬁﬂ‘—f‘c? _ﬁaﬁq}?cgé)rrioa 518" ?or%ﬂ &ar]g)réL.xg. usi ng
| anbda lzact edoapliage or fil anentous bacteri ophage which display functional

i mrunogl obul i n bi ndi ng domai ns on WD 03/ 089668 PCT/ GB03/ 01710 17 their
surfaces; for instance see W92/01047. Such a techni que

20 Generally, the transcript level of at least 5, preferably at

least 10 and more preferably at least 20 genes is determined.
The genes are desirably from at least two or more of the above
categories, for example from at least 3, 4 or 5 of the above
categories.

25
The transcript level of a gene or genes may be determined by
any suitable means. Where many different gene transcripts are
being examined, a convenient method is by hybridization of the
sample (either directly or after generation of cRNA or cDNA)

30 to a gene chip array.

Where gene chip technology 1s used, the genes or clones (this

term used herein includes ESTs) are all commercially



all ows the rapid production of antibodi es against an antigen, and these
anti bodi es may then be screened in accordance with the invention. 5

Anot her cwagg/0gfog andi dat e nol ecul es are pepti des based upOm/GBO3Mt7agnent of
the protein sequence to be inhibited. In particular, fragnments of the
protein corresponding to portions of #lhe protein which interact with other
proteins or with DNA 10 may be a target for small peptides which act as
conpetitive inhibitors of protein function. Such peptides may be for
exanpl e ahiaMa® 1l 20 AMMNR AN ISt di&N G £ rBie IReR]es, sPmk Rhga navi de
the basis for design of 15 m netics. Such munetics wll be based upon

anal ysi 06t t R&e icde My st &15Fichd ot RS Seitde aPicd opadiadige $hdPSp@t i ons

of theil si hai ns essenti d i rt.ant £ or. _hiql.ogical ctdvity to
defi ne angﬁﬁ]é)%%ar% pHor%eS Tao%l P%l\/(\)g}él %31 r%%g%l]%tﬁg gfe%etr%eﬁﬁalrmcr?gcggg%or%g\%o
desi gn rdheepiroy iwtioch afetrdiardarera3@ esserthiedlr nes dugs adrsop et ifowsid her eof

in appropriate three-dinensianal l.atianship.. Vari uter.-.ai ded
t echhi quds &R s XN e 3&8%/&%@% ar O /2038 408 %8 1 @%@%&?%Q&ch

m et i c$1093% 16al7l6 /bawed /assay ,Meldved'D 46D ke dC eH-AguRgd 203 delder m ne
expression of the gene either at the |level of transcription or at the

| evel of*SERIFIICH FGY. ANFSY & MRSe tipttd iy @nco AFéemdddFradirehdn (thiss may
be deterypned using the nethods of the first aspect of the invention
descri bed above, e.g. on gene 30 chips, by nultiplex PCR, or the like. Cell
based assay nethods may be used to screen candidate nodul ators as

desgy i bed bﬂ%o‘ie arm%e@%h% %%m%es %%ﬁ% tq%s"‘%n%(t %%%G%apcﬂe@u%%’do 1710 18
screen further asses of “candi dat € ulator, 1 Nnc udi ng anti1sense
ol i gonueigetindehe iSUCN20|segpruic]caotiirdes dartabasyn caldhy s @anbarnika 25n e. g.

about 15 t1qQ .20 nucl eoti des i | ength, and may i ncl ude or consi st of
modi fi e&%&m&ei@%mﬁaﬁ - é%“%%l%h&&%&%y S Fh §EpHGrSt hi oat e

backbonggsed akelR sedidnisRd M AlHgaMeGROtiGR re R rMAMdeSeRSPplied
ol i gonucl eoti des nmay be derived fromthe codi n% region of a target gene or
be fromithdableprl 3 eifiarans dihed Incdicorlcoendiliftte afoltécull@s gy furt her

| nejdide deMland 19, HAL A AU SS LI TND JRIEL L% MY, ar @

sequence speci for a gene transcript. talined I n accordance
with t hegfcesente inwdrsrison They B ysee iseguetheds aofe rodad atiiviegn

conj unctival_ (pt ial) .15 tissu rom h in.a.-human.patient. Generally,
The. moadrete KAt R s R G a b gy riaa s o
accept alee eGadrelcy d a0 rrF ahasen niedded ofor atid niggiroptricnd o a
subj ect. For solid conpositions, , conventiaonal non-toxic solid carriers

i ncl ude,GeP@rané&aﬁ’ﬁﬁeéenE@ ﬁﬂﬁ‘ﬁ?&%éﬁ’t iRERC TG des e REFRES TNVEittaSe -

cel jqul ose,

In a similar manner, Tables 2 and 3 provide the names,
location and ID numbers for genes determined using the
Affymetrix chip. These tables also provide details of the
function of the genes and the pathway in which these genes, or

25 the protein products thereof, are involved.

Alternatively, or in addition, quantitative PCR methods may be
used, e.g. based upon the ABI TagMan™ technology, which is
widely used in the art. It is described in a number of prior
30 art publications, for example reference may be made to
WO00/05409. PCR methods require a primer pair which target
opposite strands of the target gene at a suitable distance

apart (typically 50 to 300 bases). Suitable target sequences



cel lul ose derivatives, starch, magnesium stearate, sodium saccharin,

tal cum glucose, sucrose, nagnesium carbonate, and the |ike nmay be used.

Li qui d phsiorsaogess cal | y adm ni strabl e conpositions can, POT/Ghoanplie, be
prepared by dissolving, 25 dispersing, etc, a nodul ator and opti onal
pharmaceutical adjuvants in a carrier,_ such as, for exanple, water, saline
aqueous dextrose, glycerol, ethanol, éﬁﬁ the like, to thereby forma
solution or suspension. |If desired, the pharmaceutical conposition to be
adm ni st ed yaay, 389 € %é)a'bré @e%%rrn&?i%ﬁnﬁofi/ 3Q raf- R tl:%X'T;‘fen%Lé)ﬂ]J Lary
substances such as wetting or enulsifying agents, pH buffering agents and
t he | i kesduencesxasplrentsodiedmadosteat e, sor bi t an nonol aur at e,

tri ethanol am ne sodium acetate, sorbitan nonol aurate, triethanol am ne

ol eate, WO 03/089668 PCT/ GB03/01710 19 etc. Actual nethods of preparing
such dosame fanigs are known, or wll be apparent, to those skilled in this
art; for xanpl see .Rem ngton' s Pharnaceutical, Sciences, Mck

Publd sh%?‘éb%a%l? BAt0dn 2 Pe FVILST & IP5eh CBdP "o Ch1 g7 L ugleppe as
conposi PHaek f LokaHatianyd %r%gadmh_@ ee@d W Hap1idh 12Ny gvent rneontain
a quantity of the active conpoun '(s) in"an_ anmount effective to alleviate

t he synpdems idficendosulifect redaitiyetlvesiredl BEtROt eenes &dni ni stration may
depend preci (AP ei:ng.tre ~nPeRL:i : invention
I e e e L ol
associ atté@ wirdviptieny gifala gmaitlh.chiilpe spderitfiifdaddty oesdfgnechese bESTS wi | |

al | pw us L% gg}e these.ESE and th%%h'id%E%Lf nucl ei ¢ acid sequences and
whele apptti-€abi®e e “an dd FrEEFhEnddy é§ancode, which for the first
time can be wutilised in a useful manner as markers of pterygium and 20
targets in the devel opnent of nodul ators of such pterygial | tissue grow h.
Thus i n TRUBUMHSe A RASHEEOD FHOVILAPENE GIPTSr Gl S 1HRY GBS SARY BST as

| denti fhed gn ohablech dilk La!&%d dentfiicatdgen _ch%fé:e@%(ilo%i %fZ%ltaqie%_s%e%%nces

suitable for use as a marker of pterygi um present invention also
covers veaecamhoonadind Teédigeices et ddedpthynieid ynucloeind radi dprsegdéces

Tentd oned herein o 13 fragent o of, such 3.sequence having at, least 15 anino

aci I'nventi on also pr €s peptrdes ave at least 50% 30
sequenceondentli thprt aadal depeptdrdes omes ifrtardiyentt Hehernabfer AL used herein,
"peptide" refers to any chain of naturall ccurring am no acids ich are
encoded SBERESTarttalGn 5\?765‘(?3/“6&36%@ :?/gcoﬁf@f%?&h&e ELcSde of 15

or norenyAIRA AGIdsid ki fHie dBfdBtildus i Reldidepifeulil, lergt B proteins
as well as fragments thereof. 5 An isolated peptide of the invention wll
be freetganscripts is n, the number of control nucleic acids specific

20 for individual transcripts is n’, where n’ is from 0 to 2n,
and the number of control nucleic acids (e.g. for detection of
“housekeeping” transcripts or other pterygial transcripts) on
said gene chip is m where m is from 0O to 100, preferably from
1 to 30, then n + n’ + m represent at least 50%, preferably

25 75% and more preferably at least 90% of the nucleic acids on

said chip.

As described above, the chip of the present invention is
designed specifically to be suitable for use in the present
30 invention. It is therefore preferred that the chip has from
40 to 8000 nucleic acids, more preferably from 50 to 400
nucleic acids, and most preferably from 50 to 100 nucleic

acids. On such a chip, there will preferably be nucleic acids



substantially free of material with which it is naturally associated such
as other peptides with which it is found in the cell. The peptides may of
course bewvbosmsdeet ed with diluents or adjuvants and stil PCT&BOpOEEOI ca

pur poses be 10 isolated - for exanple the peptides will normally be m xed
with gelatin or other carriers if used.jo coat mcrotitre plates for use

i n i nmunoassays. The peptides may be ycosyl ated, either naturally or by
systens of heterol ogous eukaryotic cells, or they may be (for exanple if
producedply i 5 cexpregei-aRtiBnackr akanyakic 10el khruaghyeasybat edaskept i des
may phosghorylated and/ or acetyl ated. A peptide of the invention may al so
be in alSubdtaferably apuliepiséd2fer morenPwRiteabayeaitt laislt ge€nerQirey
conpris epti i p rati i i re.t 90% e.g. 95%
98% or$5%3§5%g%ﬁegge% Fd@o?ﬁ Fﬁg%ggggg&a??oggﬁggaqge%;igggof t he

i nvent i omanBeptipties odf Tehéei Aveldt Bon may be nodified for exanple by the 25
addi_tion of histidine residues to assist their purification or by the
addi'ti on of a signal sequence to pronote their secretion froma cell or
upt ake pelsayameehbdsPeptides which are am no acid sequence variants,

al l el es 30 derivatives or nmutants are al so provided by the present

i nvent i BRe 386RYF BEMEORaPitn§ gt Presentsoyvsagionc Bavdbst PERCEiCEA dkanpl e
at |east qu%é %Q%ae%g%of%%m%%0&0%9%&%@1 4enee phdertint bt aueneief the
pepti des of the present invention. A W 03/089668 PCT/ (GB03/01710 21 pepti de
whi ch i gcadvapiganenglsl elre indehiodgt iced lor imucadturey Aaee wawlgniced laci d
sequenc ich.di rs fromgt ._gi.ven i t i Std y of
adat1 on= Y EBeirt Giono ol & FoN™Sald SLTSURt OlDr TSN ) FRSRe Cotah s
from1l pae2@gitobrSmexabel @ 2ulduré, odr celile.10) ami no acids. The

per cent age honol ogy (also referred to as identity) of DNA and am no acid
sequences can be cal cul ated using coomercially available algorithnms. The
fol | oW pgePLaGEFTEMPakeded by the 10 National Center for Biotechnol ogy

I nformation) may be used to deterni ne honol ogi es: BLAST, gapped BLAST,
BLASTN and FS) - BRASTAdifidc & M;@tl?énu%%e@h%d’eﬁaﬁlrtanﬁ&ré@ét &fsTagle
“fragmept” omeansg.a stretch of amno acid residues of at 15 | east about
fifteen dm no aci'ds, preferably at |east about 20 to 30 or nore conti guous
am no aci ds. (Bnagienngiofy tshdd pepttiedes indopcosd asysi wipds ausefyli dade
raising a%tib%dies Q.4 %%ntg&f,of the am no acid sequences of the
sequencgg &éﬁ Sat °therdi i vél” y’PF@Ferred epi topes are those to which

ant i bodi es 2Qcar e daltleentio ibigneihepeeird isedld yanfiipepts dedadearodi ig to t he
present invention nmay he isolated and/or purifLedé%g.g{ usi ng an anti body)
for i nsCAREELEr Pér MGt o Py 283yl O SRdM &FC&& Ry nucl ei ¢ aci d.
Pepig des 25 according to the present invention nmay al so be generated

whol Iy or partly by chem cal synthesis, for exanple in _a step-
In this assay method, the determination of modulation of

activity will depend upon the nature of the protein being
assayed. For example, proteins with enzymatic function may be
assayed in the presence of a substrate for the enzyme, such

25 that the presence of a modulator capable of modulating the
activity results in a faster or slower turnover of substrate.
The substrate may be the natural substrate for the enzyme or a
synthetic analogue. In either case, the substrate may be
labelled with a detectable label to monitor its conversion

30 into a final product.

The assay method will be tailored to the nature of the protein

being assayed. For example, we have identified a number of



w se manner. The isolated and/or purified peptide nay be used in
formul ati on of a conposition, which may include at |east one additional
conmponentWwofiaswsssanpl e a pharnmaceuti cal 30 conposition i n@CUMIBIGOE10
pharmaceutically acceptabl e excipient, vehicle or carrier. A conposition

i ncluding a peptide according to thed%gvention may be used in prophylactic
and/or therapeutic treatnent. WO 03/ 668 PCT/ GB03/ 01710 22 A peptide
according to the present invention may be used as an i m€munogen or

ot her wi $@ah8cehbak BhNgsReckt, | @r%tsiclgqgit%n FARLLRAALeShale rusefl thel N
purification and other manipulation of peptides, diagnostic screening and
t her apeli€EROBER/L €£t 8. C51A fepei dévadcsicdimiguse chatprdadamo m&EAPLEN may be

used in eeni lecul e i fect .nmdu Lts activity or
Funct i 0do te Ao e i od otay b Goat O P’ ASvAGSut RSP sees: bl y
i ncl udi dgffeephytiatel ercconTeet tridsArpeptiode fat-tblre maye hieows efay sbe

| abelled wth eveal,in | abel.. he reveal.ing | abel may. be any suitable
| ob8 | heereoulrb Rt e G crRRE e, IREeuErERi o) - o FEhGre (Fose BEPRE ude
radi oi sotigpes, her@. akdSbf &eZYABRPorddhiceQdi ehe BekyRyekeolf dashlgcare

linkers such as biotin. Labelled peptides of the invention may be used in
di agnosFrE pPYEelEr 8SSsUER 8Y lPmhiRGagsalsans CoLgés ong ld&esPRNEE St he

amount gf 8,PeBLEkAR O The ANk A3 +ganpl e. Peptides or |abell ed
peptides o t he 1 nvention may alsg be used”in serological or cell nediated

20 i mMmune assays for the detection of imune reactivity to said peptides

porP doTar HESEnUent CoNoar ERFRGHE "iherbar Shes B0 s he Piveq S5h

ereof “may éd"to a solid
phase, ter texasplépthen 22gsusftace,ofthan DNmTidassgy owel | or di pstick. Such
| abel | ed and/or. i nmobi lized pti des nmay be packaged. intq its.in a

sui t abl réBﬁFﬁFﬁEﬂO&P&n@‘&ﬂﬁ%%§ﬁﬁtéEFévﬁgﬁg@ﬁWS£e é@ﬁ?FHP?FEVn¥p56@PPonS

and theal hk@u13@oBUGR ReRtl @es cartheld khnAmyche rusedur rRidrodstafyidet.ection
of antibodies to such peptides present in a sanple or active portions or

f r agnentert kEpapf ehy DNAMPASES §8y MaROPE3 /689688 NeAT/ABRE3NGPA1d ty3 shif(y
R e e
agai nst bsadd mept bee cpelrrbiliyc Uhatkiedg ta bi aepgircalr semel danidt h sai d pepti de
under condi;t};ons 140! o ALy Sor Lhe Lot 19019 dha/or
transcription initiation region between said DNA region and
reporter gene), such that transcription of the gene 1is
20 determined and the modulation of this transcription, when it
occurs, can be seen. Suitable reporter genes include, for
example, chloramphenicol acetyl transferase or more
preferably, fluorescent reporter genes such as green
fluorescent protein.
25
Another group of proteins are the intracellular signal
transduction proteins, such as kinases, growth factors and
proteases/peptidase. Kinases frequently are involved in the
transduction of extra-cellular signals to the inside of the
30 cell. As such they are essential for cell to cell
communication and are essential for the coordinated response

of a tissue. Some of the effects of steroid hormones can be

replicated by administration of specific growth factors and



anti body-anti gen conplex; and (c) determ ning whet her anti body-anti gen
conplex conprising said peptide is fornmed. The identification of the
pepti de expresswe by the genes identified herein enabl esPa3&Bp3/017100 be
devel oped to identify further cellular proteins with which the peptide is
15 associated. For exanple, peptides of;the present invention nay be
required in a regulatory pathway in which their function is to interact
with other factors which in turn pronote or maintain essential cellular
funct i old casedcbat edhhiwiitth neeldroosttl & aetn Gleceplt® rpepitides ioh .t henpsesent
20 invention_na S in two-hybrid assays to determ ne cellular
factorslﬁﬁﬁﬁaﬁﬁ%c%%F%ei%ﬁé@5ﬁﬁﬁﬁk GEERES APPSRy BT T CESIRFS REE be in
accor daneeewshityt Foge thies Joos@tb ¥ unicit@lods o3N¢ ng0RYn 519831 YAt Uk ,340;
245-246. I n such an assay 25 the DNA bi nding domai n”(DBD) and the

transcr Cp€i dAEN tddticaationn odorkdien SCEAD) dofrespeonpaast g@aWAht farsom pti on

f actgor u e first | ecul respectively whose
intgrac??gﬁoﬁs§gge go%%vg Fﬁ%apgﬁqaigﬁﬁ%gt?%ﬁa&ﬂéi%geP%§ESCription factor
is resténédrurhyimhnen two nolecules of 30 interest interact. Thus,
interaction of the nolecules may be neasured by the use of a reporter gene
operably linked to a GAL4 DNA binding site which is capable of activating
transcr Phbsphathseai d1sepplbg’ ageresetthen Fbarsehi phiienals WR934089668
PCT/ GB03/ %Zlg 24 activator domains may be used in place of the GAL4 TAD,

f or exaﬁ% e the FiPRRLVBIETathPy &LN88 donafiOtRPASGENERAL, PRESIEASEEN ot ei ns
conpr i spngyDRd beading dgraing nand;actbydkl-en degaing..my.heaade. 5 In
the present case peptides of the invention may be xpresse& as fusion
pr ot ei n3ChiLVAtangappitbpLraterdorthiyn cardvegrdirdateprsecasdrpept dgs with

whi ch t . Lhe i nventi 1 ght S Late.can_be produced as fusion
proteinggag?%igh §8h§ép?%%&ga?gg@0FP§s%%% 98813823an AELE nabvel y

|'i brari ésacsiivhtastpkagdébdi sphagdbichvani;eshef; aueb fitgken phetei ns may be
screed with a iishon Rggttde gﬁ #he i nvention. The provision of the novel
pept i deS*ehabfes r8F tRETHFr Y01 meS $55ERELBLod0EL FEAloRigkRFhBEI es abl e

t 0 1bi nddt besxrspechtieal byd Sﬂ%@uénréﬁbHEdengay Resapeebihatsn the sense of
being ahle to distinguish between the peptide it is able to bind and other
pepti deSe8FIPRE EanBXIPéBReSUFHr PRAFEANFt MAXsinBodre Shbstaat PEl Iy no

bi ndi ng LY b, ndi i Qi Ly about 1000x
morse).l%%%%???cpgﬁfgggg?egggPﬁg gﬁ& gp%ﬁégéb%% ?Eggﬁgﬁégule which is
either not present or is not accessible on other nolecules. Antibodies

ccoor 9180 87k %asl BRENL, LONSTLL ST Do BRER g [t D vPe
pardi cufactousant Theastanttuabliehadofudetivabivenpeptide 8% a tissue
is maintained by the balance of cell proliferation and cell
death within it. 1In a tissue such as conjunctiva, the rate of
these processes will vary over time and be tightly regulated.
Thus, the genes involved in these processes (or their
25 regulation) have far reaching consequences for the correct
function of the conjunctiva. Such proteins may be assayed for
modulators which bind directly to them in a manner which
interferes with their function, such as binding to a target
protein involved in progressing the course of cell death.
30
Other classes include signalling factors, and proteins with a
ligand binding function, such as receptors, such as S100. The

candidate modulator may be examined for ligand binding



bet ween that nol ecule and the wild-type peptide, so as to be wuseful in

di agnostic and prognostic nethods as di scussed below Antibodies are also
usef ul i rwWpWBH$IHg t he peptides to which they bind, e.gPCTaiB3M MY
production by reconbi nant 30 expression from encodi ng nucl ei c acid.
Preferred anti bodi es according to the_invention are isolated, in the sense
of being free from contam nants such &é WO 03/089668 PCT/ GB03/ 01710 25

anti bodi es able to bind other peptides and/or free of serum conponents.

anoclOféﬁc@féﬁbfﬁi§Sm§ﬁ§e9r€ﬁ§£r@Qaagrtéogﬁtagyﬁpgﬁeér LheHgbmpekycl ona
anti bodies are within the scope of the present invention. Mnocl onal

anti bodtles bbyandedifndongspnonehtian ani mal s may be humani sed using CDR
grafting techniques. Antibodies may be obtai ned using techniques which are
standard in the art. Methods of producing antibodies include 10 i muni sing
a mamuaCaféidataouséulatdyr cahbboti)hdwi hhyabpepétdeal 0dbrt hgntheenti on.

Ant i_bodi es nag be obtained frqomi nised animls using any of a variety
of PechPEHESknoRHPPHREReUERE, 10 BuchEEﬁ%H}n%r8?89£Bﬁ?eﬁsing bi ndi ng of

anti bodyxtpa@pti geNp18htbNt AL ESbbeEObri BShancergdstaEN Phothi BgnteEANI ques
or 15 immunoprecipitation may be used (Arnmitage et al, RNature, 357:80-82,

1992) . A8veradl feeractoeispdsapprerbAracber nitfi SPRBCECHARANERYWALACa
pept'debeaﬁféat'ngMbgﬂgfgiiglf9§b§a9$0£@bgn8?§%ge(9 Lahpedy20o1Egm a

reconbi nantly produce rary of expresse nogl obulin”vari abl e
dommi nsphesg. susthgsianbdd pbasiéeloplhngbesisfnébhedobagibact prpuphage

which display. functional i ogl obul i L hdi d ins Qn their surfaces;
foﬂgins?%n%g¥§8ée9@95?518£7£ggglaﬁeatgPﬁFBEﬁg?Egdyggghgﬁpgegeggonstrued as
coveri ngianyrebtngdubgtanbstanece havingyatbi mddadademahnintthathéonequired

specificitﬁ. Exanpl e anti body  fragnments, capable of bindin an @ntigen or
ot her bPHENNYIBAREABF are thEelraBSfr a§RekPosD ¢BnsPSt PRG of OFhBIVL, VH O

and CHl,doneinss BQEuEQlf?§GHEEES,09ﬂ§h§th89e€ﬁlégeaﬂﬂ pagdtCHd sgomai ns; the
Fv fragnent consisting of the VL and VH domains of a single armof an

ant i bodgmontiectpbrfr agheny whicbhlébnsrses areacymmasranrhlyYWe316B9668 26

PCT/.GB0 1 i a L Qns ) 2ef , bi val ent
ffggnenségngéggi%gkt§ggggggf%§g%§ﬁtggpgﬁgéggﬁyag E?ggth?dggwbridge at the
hi nge regivbnag8dnplyetbhapnebentr dagrentsoare al so included. 5 A hybridoma
produci ng a nonocl onal anti body according to the present invention may be
subj ect to genetic mutation or other

A further class of candidate modulators are antibodies or
binding fragment thereof which bind a protein target.

20
Example antibody fragments, capable of binding an antigen or
other binding partner are the Fab fragment consisting of the
VL, VH, Cl and CH1 domains; the Fd fragment consisting of the
VH and CH1 domains; the Fv fragment consisting of the VL and

25 VH domains of a single arm of an antibody; the dAb fragment
which consists of a VH domain; isolated CDR regions and
F(ab')2 fragments, a bivalent fragment including two Fab
fragments linked by a disulphide bridge at the hinge region.
Single chain Fv fragments are also included. An antibody

30 specific for a protein may be obtained from a recombinantly
produced library of expressed immunoglobulin variable domains,
e.g. using lambda bacteriophage or filamentous bacteriophage

which display functional immunoglobulin binding domains on



changes. 10 The reactivities of antibodies on a sanple nmay be determ ned

by any appropriate neans. Tagging with individual reporter nolecules is
one possiwPIBN§66sThe reporter nol ecules may directly or PA#IGBI3NIAO
generate detectable, and preferably neasurable, signals. The |inkage of
reporter nolecules may be 15 directly indirectly, covalently, e.g. via a
pepti de bond or non-covalently. Linkage via a peptide bond may be as a
result of reconbi nant expression of a gene fusion encoding anti body and
report et paRheculreac2q ; R%Qr tigfs anel ude wRenomaloagul & gold eldal sl i cl es
or particulate material such as |atex beads that are col oured, magneti c
or paraﬂéé@@ﬁl@heaméﬂmdﬂgngdﬂﬂﬂypnopfbH@ﬁﬂ@@ﬁﬂ@s agﬁﬂm@ta@@nﬁﬁtﬂ@@m,can

Qi oot ot b Spiipciaues Sl SELAPLE Sanals Ue hectisaldy aser ved.

el ect roni cal Jefected 2595t herwi Se Fecor de ecu es nay be
enzynesthhlanvemaU@hyse reactlons t hat devel op or change colours or cause
changes in electrical properties, for exanple. They may be nolecularly
excitabl e, such that electronic transitions between energy states result in
char act @hicshiee speetsr alf 3RhdabsePhicareulle se@ir%S'ﬁ@wldfé@t IRAAE PR a

nodul ate the actiV|t¥|of t he peptide to which [

bind and so, if that

pept i de TFagngndelodt & %M%tsa%%%zm@@ae@méﬁﬁ@bs/ d1710 27 an
i ndi vi dual [ i | 4
pr ophyl AT e eite e s e et oan Sree s ey S bt
nucl ei COicrtdlaMmr@rteln( af}llezhcadﬁsralqmepmtdte Odtfnetrh@nort\ﬁema @y, wWidl BdfiAng a
nuc elc aac%p WhICQ o] n§%§ E%F tlf%? mg},h ES s _set outt n T .Table 1,

|¥pr| sé—"s - IConsist S s-Leﬁ)t 2 31 &ﬁ;y aff “ext éhded “ 116 EST
sequencen\hﬁmhoh@s orfotpm@irﬁ rramsitdioed. Feh peprtiices alaso 4o derdes a
nucl ei ¢ aci d _which has at | east, 70%.hompl ogy to_ (a) and (b) above.
Pref er aBFPTPHE d&giee &P Ve diidhiCe A5 ddy %| 9 east 80% e.g. at |east
90% 15 preferably at |east 95% nore preferably at | east 98% and nost
preferably at |east 99% The nucleic acids may be in the formof a vector,
such asTa® Peppielssi oewedisor Piestisien thai damdel dioe alsisd dns dper abI y li nked
20 a r h 0 i1d gl W be
coﬁ%gtl B%%%H 5 g%gﬁ%égg%H§¥§ ﬁ% 5%6%?%?§'% d% algiﬁﬁﬁgni m a further
aspect @feptth@la rhtvoemitelt@rrmﬂmclt@ec aammbs a@l@bmera;gdmesamoquca:tteﬁbna tdf t hese

new sequences 5 be used in tho s _of detect resence or
beenca HALE s1GConE s SRty B on M EOA e id HoTsE . ()
bri ngi ng.ca ivanRl & DidefusleeiL Rtirthaldoposal Eosukjveet by Modleaantciof under

hybridi zing conditions, with a nucleic acid of the invention; and
the pharmacophore to design mimetics which retain the

20 essential residues or portions thereof in an appropriate
three-dimensional relationship. Various computer-aided
techniques exist in the art in order to facilitate the design

of such mimetics.

25 Cell based assay methods can be configured to determine
expression of the gene either at the level of transcription or
at the level of translation. Where transcripts are to be
measured, then this may be determined using the methods of the
first aspect of the invention described above, e.g. on gene

30 chips, by multiplex PCR, or the like.

Cell based assay methods may be used to screen candidate

modulators as described above. They may also be used to



30 (b) determ ning whether said nucleic acid of the invention has been
able to hybridize to a honol ogous sequence in said sanple nucleic acid. WO
03/ 089663WPEINEIBEB/ 01710 28 Nucl eic acid includes DNA (i neCuidiBegoao h
genom ¢ and cDNA)and RNA, and al so synthetic nucleic acids, such as those
with nodified backbone structures intequed to inprove stability of the
nucleic acid in a cel|. A nunber of dif%erent types of 5 nodification to

ol i gonucl eoti des are known in the art. These include nethyl phosphonate and
phosphoietiiepatre RACkDRNES s o AUH 10 1@ tRC Hcdiu& t&fr PAld1YRIiRg chai ns at
the 3" and/or 5 ends of the nolecule. For the purposes of the present

i nvent i entisenss d ilgenudecstices .t hatuchhe lJjgopmedleadtiiddss a® descri bed

her ei n . dif i ed-by .any et hod i l,able .in,At rt.. . h.
nodi £ cat &%%lggylf%gﬁc&?r 12 el S BRNATES i 20 WG Eae ;N an ty
or |ifedpagtdf, podymas doidlde ofr ddnaiistvertt moali f\Mker &aakiosiec aci d

accqording to the invention_ _includes RNA reference to the sequences shown
'n the T8 THCEHBENy NG | PATHSNATRRORE CBRs PROSETRE R Sifce o t he
RNA equickalk@dhe s tthh Heawosidaiitiadd @hel o 1M c2&iidhef tmi i nvention may
be single or double stranded polynucleotides. Single stranded nucleic

aci ds ofntheepse pidgonsirliandiides amy bseslss iygd direomadings coddmeér al |y,

nucl ei ¢ i.d_a r.di I t A.nyventiomn i [0V i sol ate,
"1 sol SeG I or Kor e eg e o e S B P M R

mat er i akrewiion .whiCandidats 2 leatulrea mayadsothatredncducle &NAined .@r.

substantially fr of ., nuc] ej cid.flanking.th ene in the human genone,
oxcDr " Shoet) fryEdRe sseaere AL s s daeB SFY o uieists: on.
Pr ef er abpdilfe deghree @fersequemceedigentity in either case is 30 at | east

80% such as at least 90% 95% 98% or 99% The invention also provides
nucl eic acids which are fragnents of the nucleic acids described herein.

Par ti cub@iyunyelogisC o\é@a\%ﬁe@ﬁ%@%&%’%‘%@ Qzli?c%? It%% lode WhisGly 28 R ef erred

i ncl ude nucl ei ¢ aci ds ich consist essentially of from15 to 50, for
exanpl emayolpel Sised 35 meghogls 35 mpsivletiag NG ived teteryedall to 24
nucizeot i gdes af gfrowsc%q‘i%”%f h%\gnng:aactieln%ﬁﬁ cEALNaTR] ogy, ¢ A gl ei ¢ acid
5 sequences of “t'he présent 1 nventlon. e term  congi st essentially of
refers wdliubleeiforacilds edihiidth dmenatr imecdeugéraampa caddiitdaddat 5° or 3

nucl ei ¢ _aci d’@?&i uences. In a . further. aspect of the invention, nucleic 10

aci ds of & NG WS P ede s T antRRSSP P 0Ms to 30

nucl eot izd@s nas tdefiingd abeyeumedJovevyr ke lliinkesthpisitdieons3’ but
preferably 5 end to short (e.g. from4 to 15, such as from4 to 10

nucl eot CEEYLIEIINEILoRAN SEFUIE &3 1t GRTAR 1shéy:C 1€ rndC T &XF®USy | i nked.

rsggitbr ?S??u?%%’;y%é%@”%@%d@se o0 rRIRfHAL! M ddtfeRr,S JIGh fprise a
cellulose derivatives, starch, magnesium stearate, sodium
saccharin, talcum, glucose, sucrose, magnesium carbonate, and
the like may be used. Liquid pharmaceutically administrable
compositions can, for example, be prepared by dissolving,

25 dispersing, etc, a modulator and optional pharmaceutical
adjuvants in a carrier, such as, for example, water, saline
aqueous dextrose, glycerol, ethanol, and the like, to thereby
form a solution or suspension. If desired, the pharmaceutical
composition to be administered may also contain minor amounts

30 of non-toxic auxiliary substances such as wetting or
emulsifying agents, pH buffering agents and the like, for
example, sodium acetate, sorbitan monolaurate, triethanolamine

sodium acetate, sorbitan monolaurate, triethanolamine oleate,



recognition site to facilitate cloning when the nucleic acid of the
invention is used for exanple as a PCR prinmer. Nucleic acids of the

i nvent i orlvopaiosdoetil arly short (less than 20 50) sequence®CugHah17a8 probes
and primers nmay carry a revealing | abel. Suitable |abels include
radi oi sotopes such as 32P or 355, flﬂ rescent |abels, enzyne | abels, or
other protein |labels such as biotin. “Such | abels may be added to

pol ynucl eoti des or prinmers of the invention and may be 25 detected using by
techni qg@é.kngéé@ugfrméﬁhoélssegl g%ggegnzﬁn thin LB8ageops-RE Lbe kA¥RALi on
are antisense sequences base n e ndcleic acid sequences descri bed

her ei n, oprefiétabtyappatrbetf oktm thoeki gbhlitedotindebis3erpar focul arly
stabilized oligonucleotide or. tibozynmes, . Anti li cl eoti des may
be desi@ﬁ@ﬁph8’h§ﬁ?i F?énﬁnghé Eé%ﬁ%ﬁ%ﬁ%% 8?; géggéﬁgg’oggggcleic aci d,

pr e- "TRNAuBL i BRE HeCofiBhlAy, | Bhetbar i pgnnsyhveheapr v8uat Edatabnpollppept i de
encoded WO 03/089668 PCT/ GB03/01710 30 by a given,DNA sequeege,,so that its
expPessTBA FSMPRALEEANOPT HPEVERREGCRI F8gRENEFMIPASERERE U lto tRe®B8di ng
sequencgyen@Nt L3gRsent gCRNLAYEE yCaR beeUsEHivE tafgelinkhe)cent kal _
sequences of genes, e.g. in their 5 flanking regions. The 5 construction
of anti swpsatseflientéyecane ehéeviase thedeywpiprd ofntheysaRI&RE U man,
Chenicakeﬁgéig%%a g : 543-584, (1990), Crooke, Ann. Rev. Pharnmacol.

Toxi col .7, : -5 , (1992), and Zanecni k and Stephenson, P.N A S,
75:280-284, (1974). 10 Nucleic acid sequences encoding all or part of the
sequences of the invention can be readi | repared by the skill.ed.person
usi Hg tﬁ@uFﬁFoP%&?gHﬁnéﬁﬁrﬁgﬁQPeW@gs%SBﬁpéiﬁ@& hgﬁgiﬁ¥§ﬁésetggﬁﬁﬂgﬁ§§ known
in the getng RekHding, for exanple the polynerase chain reaction (PCR) to
anplify sanples of such 15 nucleic acid, e.g. fromgenom c sources, (ii)
chem cal synthesis, or (iii) preparing cDNA sequences by standard cloning
met hodo . C Q%EPL%H%%HE%h be used to obtain all or part of the
sequenc%%gﬁggggigga erein. 20 Nucl ei ¢ acid according to the present

i nvent i e, hswehidengiffigid a emgbiercodi B§Tseyhdnbe heiveohniofowFeVaotisdd pr obe
or ,.priper, may be _pravi . _Qf Lt, eqg. I i I nt ai ner
suc angGQiQF%Pﬁlﬁﬁﬁghwg%g %%ﬁ%ghﬁgaaggogk%fecﬁgg l??%&?#ﬁ§%2%§gr%gl

envi ronreeie ESeskivti 1My lilnel wde t25 eixnehcuchiesers ESas asel dhushe nucl ei c

acid, e.g. in PCR and/or a, nethod for determ ning the sence of .nucleic
aci d of 10pRtdfdsPUCcHed S @&%&ﬁﬂu@.ncﬁskiafld\ﬂge&engpﬁglﬁ%é i E%gc I
i nt ended for ses@eintRCRHERY drittdéde wdnenolk ook cotthelstr edgrNicain bequi r ed

for the reaction, such as polynerase, nucleosides, 30 buffer solution etc.
The nucléiidigeidd iray Weaiaberiodderads Markersyod Piedeter¥ /ity t he

Pregence 0l aksqpce of ofé%%fl%' ot b Hodub@ESt JFR%UdMCIdHds QAR 107 NMore
articl es “and/ or reagents OP performance of the nethod, "such "as nmeans for
provi di ng stslue WOo®3/HM089668 PCT/ GB03/ 01710

Thus in a further aspect, the invention provides the use of an
EST as identified in Table 1 in the identification of nucleic
25 acid sequences suitable for use as a marker of pterygium. The
present invention also covers the amino acid sequences encoded
by the nucleic acid sequences mentioned herein or a fragment
of such a sequence having at least 15 amino acids. The
invention also provides peptides which have at least 50%

30 sequence identity to said peptides or a fragment thereof.

As used herein, “peptide” refers to any chain of naturally

occurring amino acids which are encoded by the mammalian



31 test sanple itself, e.g. a swab for renoving cells fromthe buccal
cavity or a syringe for renoving a blood sanple (such conponents generally
bei ng st ewploa)sebh a further aspect, the present inventi 8QT(FBYOUEE an
apparatus for screening nucleic 5 acid, the apparatus conprising storage
means including the nucleic acid of t i nvention or fragment thereof, the
stored sequence being used to conpare the sequence of the test nucleic
acid to determ ne the presence of nutations. 10 Nucleic acids of the

i nventi Qa8 d kA Uls idy $RFREUIMG AR adi®S! i$AMRIGONt &iHY ARG AHC] ei C
acid for the presence of alleles, nutants and variants, which may be of
further thals dingdiudes dirddcdangtdi agedsii®sorspmeddogiss fregmgadtsor s The
identifigati of a nunmber of ESTs associated with pterygial tissue growh
provi des the basis for novel vector systens useful in the aspects of the

i nvention described above, as well as further aspects described herein

bel gw. 20 Thus,_ ,expressi.on vectors ,for the expression of proteins of the

i nveht i éﬁ‘ flogrOitaijf fﬁpésc{éo_r‘?fgft nivr?ngléjéhé'gllﬁ'r gn[hrseeenéjé: orientation of
DNA sequeitzesnafi alineg ifneentd Omaft@raa fdtthhemi specti Ohdhgainyention. 25
Preferably, a nucleic acid sequence of the inventionis in a vector

oper abl PSSR Ed b A Forts GIthesqRamid dffi ¢l Ghs Whapblid 16 f998d dimg for
the expressiQn0f e 1%%3}&%% E&égaorfo%to &ld e oI RFLARH S an
30 The term "operably

expressi on vector. inked" refers to a juxtaposition
wher ei n ditlvendemeen et vieser idred sdrid 1 o relaattiiordhippiqpersest theng t hem to

fungtion in _their intende nner. A _cantrol .sequence oper abl i nked" to
2o ng gt e 1O R s, e e e e B B AR 55 way
t hat expriessicen aofin e eatigry cequence iifs ekl evedasderi creanidirtd on
conpatible wth the control sequences. Suitable host cell ?o i ncl ude

bact eri &3 HarPdt Scem & aFSaYE -marhis iPER e Sy &8st Peand bacul ovi rus

syst ens.q1INeRIliARLeldi didlehavaidiakl @ d byt ke afdnd O evrassipuef a
het er ol ogous "pepti de include Chinesé hamster ovary cells, HelLa cells, baby

hamst er skikgrdiptdel |osllees atelihevamd ey (diversxamel eTHE Besdosdrdy i ncl ude

oth S u q!g}{ ;—:c'l' r h rs.t i t - si on of
t he‘aélr ns%?}l‘bg%%%agﬁleﬁgl aaZéJl}r(f nuc tg"lcg caecl?’ ?&?&é%gesgllg%det at g:)r&gire%spepti de
is produgeghdsphenyil atheal faordicof aaceftiysliadredsi th secretion signals so that

t he peptide produced in the host cell is secreted from 15 the cell. The
vectors nmay contain one or nore selectable marker genes, for exanple an
anpi ci | |4 peirsicd Fregenavdhtite ease afsa bdaet ef isalbgagiad gr a
neonyci n resistance gene for, a 20 manmal i an vector. Vectors may further
i ncl ude PAHEAGEY IdGuerde v h ity (Fass gt will generally comprise€ the

20 peptide in a preparation in which more than 90%, e.g. 95%, 98%
or 99% of the peptide in the preparation is a peptide of the

invention.

Peptides of the invention may be modified for example by the
25 addition of histidine residues to assist their purification or
by the addition of a signal sequence to promote their

secretion from a cell or uptake into a cell.

Peptides which are amino acid sequence variants, alleles,

30 derivatives or mutants are also provided by the present
invention, such forms having at least 50% sequence identity,
for example at least 70%, 80%, 90%, 95%, 98% or 99% sequence

identity to one of the peptides of the present invention. A



fragnents, pol yadenyl ation sequences and ot her sequences as appropriate.
25 Vectors may be used in vitro, for exanple for the production of RNA or
used to twandNgwss or transforma host cell. The vector nR¢TABI®010adapt ed
to be used in vivo, for exanple in nethods of gene therapy. Systens for

cl oning and expression 30 of a peptide%in a variety of different host cells
are well known. Vectors include gene ]herapy vectors, for exanple vectors
based on adenovirus, adeno-associated virus, retrovirus (such as HV or

M.V) or ébEQaeV'whE!%hV%%t ar %'ar\i\QnQB/ 9@9@@% P@Qr%@%/l@y%&l ?tét%h@”wa‘g/f s and

ot her expreSS|on regulation signals may b selected to be conpatible with
t he hoshawvel bnf emini elqzlt:lheeqeﬂpncesyh@nhveletfﬁerlss fdeni ghed. gEgenestanyl e,

yeast pLAmDteLs Bl nlude S, GeLeviel an @4 and ADH, Rl er 515 RQNbe

nnt | pro I'an pronotérs INnc met al'l"ot hi onei n
pronDteEnWhnnbetsleanoﬁeomecbmdmdren (seshonse from Reawy 20t dlos such as

cadmum Vir ronoters such as SV40 | arge T antigen pronoter or
adeﬁOV|F§§mﬁi8n§tegD fray % So tP0 @é G8e¢8° ACr“these pronpters are readily

available in the art. Vectors for production of peptides of the invention
of for use in gene therapy include vectors which carry a mni-gene 15
sequenc@heveeteestpgye beomoleeyf dedse iR raesuitraBise 1Fest ike)| ods DNA

descri bed alaugel aLoue i cxarens! 0d106.13BaPLdE Ot nvagt i on.

Thus, in a turther aspect” the invention provi es a rocess for preparing
pept|desvaadabdenglgorﬂh@nﬁnveﬁmeoﬁolWhmangcempgmse§ dplroinigteidndpva thest
d_or reSS|on ector as descrlbed

ShPe LRRRShgn s s Y B R e o8 TR R TS B 5 R S o ng

sequenceeeemdmeghbh@l@@mssdemp@ud weppeer BlasThe BensTessed 25 pepti des.
Pepti des al so be expressed using i,n vitro _systens, such as

reticul &y ré Pydat ¥D1GH ®§%©§§Bg@eﬁcﬂﬁéﬁoﬁﬁéfﬂﬂ§ P3& 3F5& Shivent i on i s
iIIustrated by the foll owi ng exanples. Exanple 1 5 Methods: Primary
pterygiumtissue was obtained from 29 patients undergoing pterygium
eXC|S|oﬁ.mﬁthge@nﬁdnmﬁaM§ @uﬁ&gﬁﬁﬁﬁlwg amimiol jagiley nesmearets Sdp&t or bul bar

CONAINCHLAR AL BEENTe A e oulRf L IBvest, e 8y Gantils dipaus, Agermants

Superi or ¢onjunc iVa an ptéerygiatissue weré snap frozen for
each pattioet). oformotriee qourtieseusf anRNA exﬁkhntldﬂage&mhstyﬁbth@f ti ssue

sanpl e was pool ed. Tot,al RNA mas proc e for ,anal ysi ncyte u3|ng
Uhe. U RGBS m PP 245 < e e tosg e DR e g or | EsT
cl uster porthen eFulth® amino a01d sequences of the sequences set out
herein below. Preferred epitopes are those to which antibodies

20 are able to bind specifically.

A peptide according to the present invention may be isolated
and/or purified (e.g. using an antibody) for instance after
production by expression from encoding nucleic acid. Peptides

25 according to the present invention may also be generated
wholly or partly by chemical synthesis, for example in a step-
wise manner. The isolated and/or purified peptide may be used
in formulation of a composition, which may include at least
one additional component, for example a pharmaceutical

30 composition including a pharmaceutically acceptable excipient,
vehicle or carrier. A composition including a peptide
according to the invention may be used in prophylactic and/orx

therapeutic treatment.



15 were anal yzed by Genifools and Gene Spring software. Results: Thirty

ni ne genes were upregul ated about 2 fold or nore in the pterygiumtissue
when conpsioaddosgcssh t he control conjunctiva. 20 The array pasga#salfioqual ity
control checks and the sensitivity was 1 in 100, 000. Upregul ated genes
were found in a nunber of major cat egf ies: Cell growth and mai nt enance,
cell communi cation, cell adhesion, cyctins, translation initiation
factors, signal transduction, oncogenes and cancer 25 related. Collagen is
mej Or sty ety rar&to%l@ ﬂ@ecrwég:garestér&s%veﬂac%% Ye GRAJAQRN Lype |,
al pha (1) was upregul ated, collagen type I, alpha 1 increased about 2 fold
conpar ed mnaindgenc ot redihegovjamdn ot slevinchapges fille artadsetigst.i on wer e

found faqr growt h. f act.or.s. or es, .30 for, apoptosis.. Di.scussion: W
have ca%ﬂtg%%% % Re T iursse[arc%\l,&na ruarg‘ efgjtct?&fo EUES rd%gfed:m%m&

PCT/ GBOY/0 b} i3 sysidigdricetiie: fdcrae?d matdrentthaddgeydidradon tedhx@ssy.gi um
Patients were obtained over several nonths and no special criteria were
enpl*oyed except that they were confirmed as prinmary pterygia. Due to the
demand RO AT GR FPIIUS R RRVAL YPrddigit NeWata B W de Whalg tige, we
pooled all of the sanples.” All tissues were rapidly frozen in liquid

ni trogefCACAHAS i §foestighad Wwhighd afdiafttaiotednagnlidtepddly mytiority
extracti f Messag I u i V y. Was
used, tggglf%rrr]ecfstgtgglé was p?ﬂé)cleelgglg‘c? {)lgty algzﬁ(gygt erﬁasraénfjc’ij'nt %{naar rtgiye wéjgeru(r;cgr?pl eted by
| ncyte. (POsHidlyr rianc loohitray petb @632 anita)i erafexthi ch 8502 were genes and
130 ere ESTs, or fragnents of genes. Each probe averaged 1000 base pairs.
Q1a1|ty control issues of array studies are also inportant and 15 Incyte

had a serigeptafdeC@H rles itriain IRITE neaf Heed a1 1 wdefrerarinest dia ke al |
within lLimts. Further inspection showed that about 39 genes in several
cat egor il@®8er e TS eqieR e Y L&At MHaRSy aterdiiieyd 8 1IBSrl wvi&dul at ed.

These i ngliided tHd R AXIACL Il dBtdd X, Sul itPskalatal; RIotel ns,
three 20 cell commini'cati on/lasdhe3| on proteins, two oncogenes and five
genes | meclivedaterianr soa | df 4, singnalest,r angdirotdigs patdiyays:leatdldesgen
alpha 16k, vas atrongly, upr sgulated addnding dhaty d ¢ cqrroborated by
el ectron m ¢croscopl ¢ anal ysi's of pterygium ti sdue. ePq’athvvays i nvol vi ng
t hese gdmereproaduc e ymiye hesats efruldi s2mdgat ithe fadatiareas uattentd al
therapeytic targets. ,The overall nsitivity or detection |evel of the
occur | ePBTSESF A3 Gt AFETRIR SR s WodiGH ot ¢ BEPEI£60 %00,

that istoRe ieaRANHIPN GG G0Gamthe | evelpafded @Y fligrnce Pt i3k Upyregul at ed
gene was deternined by Incyte to be greater than 1.74. I'n other words when

the bal &h¢ed e dnimaal Bhas &ssiuned wis serdA%iced Wi @elils meskiamedal |y
t heyd at IR N £ X RIRS YRR Y il RHRIERRY, e Gy ol and

di sease,
peptides in animals and humans using standard protocols.

A peptide or labelled peptide of the invention or fragment
thereof may also be fixed to a solid phase, for example the

25 surface of an immunoassay well or dipstick.

Such labelled and/or immobilized peptides may be packaged into
kits in a suitable container along with suitable reagents,
controls, instructions and the like.

30
Such peptides and kits may be used in methods of detection of
antibodies to such peptides present in a sample or active

portions or fragments thereof by immunoassay.



WO 03/ 089668 PCT/ GB03/01710 36 the | og change of the di sease expression
conpared to control has to be greater than 1.74. The results indicated

t hat t he Wipragsleet ed genes occupied 5 several functional eCasPB3/017These

cl asses are shown in Table 4, below These genes characterize the abnorm
phenotype of pterygi um and can have ijjportant roles in the transformation
of the tissue to the disease state th gh production of their associated
proteins. Not all of the genes that were found to 10 be upregul ated are
necessarily targets for therapy. Thus, the genes listed bel ow are
considered to be likely candidates for drug devel opnent; however, other
genes | Ismedopagasl sethedscensi deddd knegnTabl &hg: actassdswafllGene Functi on

Class o e ra-cellular MtrixFi bronectin 1 Collagen type |
Lunicangﬁg?gggﬁgig p%&?é%ﬁ Extracellular matrix protein 2, fermal e organ and

adi pocyt e spédeifi prondodeneBEKeGedes whopeisegyl ahi epitspaf beatiedlby
UVBEI bronectin 1 Col |l agen |, g&pha I, P311 Tyrosinase-related protein Genes
rel dted to ProlifBYafPoRMtogeN- 30eivstedpPoPEPifiase ki nase 7 Cel

communi cat i onpandihenekiangDes FBeleigi clovekmBEe- ¢afhaisaiitg pRpHetgen
Multimerin Cell growth and maintenanceATPase, Ca ++ transporting cardi ac
nmuscl e, slow twi t 8rder gopgdéirgsamhdicgnalliliong&pst hien LRATOLA31089668 37

Exanpl e 2 PCT/ GBO34 th n e 1gsoupef 8 primary pterygi um sanpl es
(age range: 40-60§5Q§§§g ) angggﬁofhe? gréupDOf 3 control conjunctiva

tissues (5 pool edetiesmiad nign whatherwans ibedyrdedioan cleptliere of surgery
anq after renoval , all .ti.ssues .were %a@jdL¥ frozeﬁ inliquid nitrogen
TotX RNA was ext FREPEdSaRd Sﬁégngg f6r A f;ﬁgple arrays according to
Affymetrix standard protocol. Each of the 10 sanples was hybridi zed onto
Human Genone Chip W133A. The  chips were scanned 2X and._ the expression

| evel foFCedlRnprdBcatdon wér EhscRPFiCs 560TCPRE%RYa tRRaPFERrS and

visual i 2akheR £18aVehRERN ReBLALEEE SUShRO 3! 3l Slehved oBel tM qheakrdy Suite
v.5.0, Data M ning Tool v.0.3 and GenéSpring v.5.
further cellular proteins with which the peptide is
15 associated. For example, peptides of the present invention
may be required in a regulatory pathway in which their
function is to interact with other factors which in turn
promote or maintain essential cellular functions associated
with cell cycle control. The peptides of the present
20 invention may be used in two-hybrid assays to determine

cellular factors with which they become associated.

Two-hybrid assays may be in accordance with those disclosed by
Fields and Song, 1989, Nature 340; 245-246. 1In such an assay

25 the DNA binding domain (DBD) and the transcriptional
activation domain (TAD) of the yeast GAL4 transcription factor
are fused to the first and second molecules respectively whose
interaction is to be investigated. A functional GAL4
transcription factor is restored only when two molecules of

30 interest interact. Thus, interaction of the molecules may be
measured by the use of a reporter gene operably linked to a
GAL4 DNA binding site which is capable of activating

transcription of saild reporter gene. Other transcriptional



15 Results: In 22,283 total probe sets, 8,673-11, 225 (38.9% 50.4% genes
and EST's were present in pterygiumand 9, 876-10,907 (44.3% 20 48. 9% genes
and EST' swaes@sgs®esent in conjunctiva. The nunber of gen@ST&HBMITI NG
mar gi nal expression for both groups was as low as 1.6-1.9% Histogram
pl ots of the signal value showed that2 he data had a non-nor nal
distribution. After applying the Mann-Whitney test with cut-off of p=0.05
to 25 determ ne the significance and the direction of the "Change Call’
979 ent nices vhebryenas itamayene Wpededw ahedeand 34 chels games fhiat were
down-regul ated remai ned. O these genes, over 500 in each category were
det er m FEQTPS ehé hgbFére laNd 1 onacd igmittirad dopgmnt-ur thegesersildefasiion (see
Tabl e 5),,-53Q 1 §eVelal HuAdedul @iydiWn gepes sha 1AGL 8RS Al sdecT ease
nore th 502 flol d (SCR 1 09e<__ 1) 5 nlc ange C(I)lrrpa\rp@gaiéglbf%gtl%%ontor or
conj unctmayabeCoasiest ency of change is 75% from 24 WD 03/ 089668
PCT/.(B03/ 01710 38 conparison pairs). The conbined result fromthe tests
gave 28 genes that were up-regul ated and 21 genes down-regul at ed. K- Mean
cl ust er iTag ttiev ipdted cgenes sien pe@th dgs0Fs thep ihe@utdbed may #Rrd ca@We ssed
regul ated, _into subgrouyps based on their expression patterns. This produced
groups Gf GERESTWPER RSN 1¢EgPle 3P TOBITHATEr IFOPAMt RRAl €28R1gRGED. The up
regul at ed ceerepebh 11dRisS wikRS Gh i THOWRED S0 Findt 1RGNS JhesHlghs than the
down regul ated genes. Up regul ated genes were found in several bioprocess
10 cat e@6eices agrd CranpawPre duees] wed fius lonf lPaeretionsy widdpemse pat hways.
Do re . e i ed, i n.apopt,Qsi .and in
G ot o L oo Lo TR R B T o Sk et 1 x
pr oceduseshand pbhadieexdmpley dfibraeiese odf suhmeEard ool petdring akbg be
described in, for exanple, Bowcock AM al,., Insights into psoriasis and
ot her i REF&HRLGHY & s&8don Fpgﬁﬂpﬁrﬁg;ggﬁléndgﬁglg ression studies, Human
Mol ecul ar Cenetics (2001) 17:1793-1805. 20 WD 03/089668 39 PCT/ GB03/01710
Tabl e 5: Application of Mann-Witney test with p=0.05 | NCREASEDECREASE
Absent - BP&s BFOPRESEOR CAbSERt NBYEA8 PEP tHECEC TNGR1e8l IERTdARG first time
Pregent 1ReeseaiiRtesent o esenboMay WH1kN@Y% bind them specifically.
Test p- val ue<=0. 05439p- val ue>=0. 05470 a 0. 05Cat egory: UpCategory: wn
Change Cfaiage aBalbintiifpodya sey4 Oeamge cdlilc: dectdss e@Dsbi odcbednps@oder ¢s al |
2475%)a%p%%§ al I, %4 . Ce s .
1 nguish between the peptide it is able to bind and other
peptides of the same species for which it has no or
substantially no binding affinity (e.g. a binding affinity of
20 at least about 1000x worse). Specific antibodies bind an
epitope on the molecule which is either not present or is not
accessible on other molecules. Antibodies according to the
present invention may be specific for the wild-type peptide.
Antibodies according to the invention may be specific for a
25 particular mutant, variant, allele or derivative peptide as
between that molecule and the wild-type peptide, so as to be
useful in diagnostic and prognostic methods as discussed
below. Antibodies are also useful in purifying the peptides
to which they bind, e.g. following production by recombinant

30 expression from encoding nucleic acid.

Preferred antibodies according to the invention are isolated,

in the sense of being free from contaminants such as



conpari sonconpari son Signal Log Rati oSLR>=138SLR<=125 (SLR) 75% across all
2475% across all 24 conparisonconparison 2821 Conbi ned result Di scussion:
5 I n thi swoasosde®exanpl e, the up or down regul ati on of geR€3/ABA3/OLEEN
determ ned using an Affynetrix oligonucleotide array. Conparing the data
sets of Exanples 1 and 2, it is clear % at there are many simlarities in
the genes that are highly up 10 regulated. It is not possible to conpare
these two data sets statistically as there are fundanental differences in

met hodolee@ytbdddway elb1d he tos daith et @ity & 110 SRECIJd Gt Ypes of
data anal ysis and they have in common procedures that allow decisions to

be nade CEEPORSHiSch B NAssleAges adrtd hatE o Arehirpiafie rogst dsxsedOomMEhus, sone
WO 03/ 083668 RGT/ GBR3/ 1413 SRNClYSIeNRycan he - t evel of
expression. The adyar??%lge f the Af ynletrllx dat a ?@q?hlg?oﬁe is{%at?dec)? 8
separ at &hsr ipresendt émpgird immd 3 Mprogdenefl fanite beatke sp add ted nenb rifvedm
conjuncti va. s _al:l owed appropriate .stati st.ical analysis to be carried
out étJo Earllro\rﬁl \%l%n taﬁiémr?ﬁt “hapygrﬁe;) USSR dlsdé)rgescD% Y5 di%ease. For
exanpl eteichntilmedat a set of Exanple 1 we found that fibronectinl is

hi ghly expressed, and that is still the case 10 after addi ng additi onal
data from Exanple 2. In addition, beta mcrosem noprotein remains a highly

expr essechtd@Rli dshiRyd MU the daep ARy s&ichniAusRer of L4 lagengenes

t;
such as collagen |, alpha 1 is highly 'expressed in both data sets. In
addi ti oAl O fosititas e Medihedsd 9t erreidwcindard tridradbesGiacisidsr ot ei n bot h
rengi n upheguliated. ol lagen S (WA AT o] nted in.the
Af fymet r th?uar %&ytgg%d m%e%r?gw (ﬁa%‘e9 evi %ﬁcgrraetf'\gﬁlaa bnléc(jna‘“ﬁs%olal g)éagn,lc{‘éor med in
t he ptenyfgithm ioolendagem.t ypatilbodiea ply be whiteh niesl ffowwnd iimmuldhlsest Danl os

syndrone _which is. characterized hy collagen. w.,hout structural integrity.
These 26 ANLE SRAPCIAY SHT 1 HeGthe tooRd) T Aaee Mﬂ}’gi%%ihse peas

i nfl amaher yctiespase assgeiratad wdihdefieetine dfi ssHabothie tdV antaspense
factor remains in both data sets with the consistency of the finding of

the up PégdP&EITEETof & RESARdCystiéiste r Sledddsy Fechmisueshemdat a set s
from t he ki@ oBXAmIES RN d8 SIHLONG e LVindaNas dok he a38&hLILN that new

genes have beén revealed that for the first ti'me characterize human
pri mary 3t’/eBPgiddm 1&92)t-hese genes may formthe basis of tests or therapies
to 30 diagnose or to treat the disease. WO 03/089668 41

As an alternative or supplement to immunising a mammal with a
peptide, an antibody specific for a protein may be obtained

20 from a recombinantly produced library of expressed
immunoglobulin variable domains, e.g. using lambda
bacteriophage or filamentous bacteriophage which display
functional immunoglobulin binding domains on their surfaces;
for instance see W092/01047.

25
The term "antibody" should be construed as covering any
binding substance having a binding domain with the required
specificity. Example antibody fragments, capable of binding
an antigen or other binding partner are the Fab fragment

30 consisting of the VL, VH, Cl and CHl domains; the Fd fragment
consisting of the VH and CHl domains; the Fv fragment
consisting of the VL and VH domains of a single arm of an

antibody; the dAb fragment which consists of a VH domain;



TABLE 1 PCT/ GB03/ 01710 Genel DGenebankl ncyt eGenBank GeneNaneDi f f Locus
(I'ncyte) Access NunClonel Did (I ncyte) Expr -128148fi bronectin

14. 6AVB858002108%6553729pl NCY ost eobl ast specific factor 2PCT/GB03/01710
-1779343. 6AU117842131994715pSport| (fasciclin I-1ike) deiodi nase,

i odot hyr oni ne, 14q24. 2- -1193893.1AF00%%442714959pINCY type 11924.3
-124642desnogl ei n 13AF09793518g12. 13561805pI NCY

-1200571 um can2. 7AU12044212q921. 3-q221228124pSport| hypothetical protein

B 12789%.28071'%]%% 6Bl ey F- %9'2)727 fﬂggrﬁ%gfw@l]a bivalent
protein2. 6AF1198591555545pl NCY - 121697t yrosi nase-rel ated protein
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molecules is one possibility. The reporter molecules may
directly or indirectly generate detectable, and preferably
measurable, signals. The linkage of reporter molecules may be

15 directly or indirectly, covalently, e.g. via a peptide bond or

non-covalently. Linkage via a peptide bond may be as a result
of recombinant expression of a gene fusion encoding antibody

and reporter molecule.

20 Reporters include macromolecular colloidal particles or
particulate material such as latex beads that are coloured,
magnetic or paramagnetic, and biologically or chemically
active agents that can directly or indirectly cause detectable
signals to be visually observed, electronically detected or

25 otherwise recorded. These molecules may be enzymes which
catalyse reactions that develop or change colours or cause
changes in electrical properties, for example. They may be
molecularly excitable, such that electronic transitions
between energy states result in characteristic spectral

30 absorptions or emissions.

Antibodies may modulate the activity of the peptide to which
they bind and so, if that peptide has a deleterious effect in
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(b) comprises or consists essentially of any of an extended

10 EST sequence which has not been translated.

The invention also provides a nucleic acid which has at least
70% homology to (a) and (b) above. Preferably the degree of
sequence homology is at least 80%, e.g. at least 90%,

15 preferably at least 95%, more preferably at least 98% and most
preferably at least 99%.

The nucleic acids may be in the form of a vector, such as an

expression vector wherein said nucleic acid is operably linked
20 to a promoter heterologous to said nucleic acid. The promoter

will be compatible with a desired host cell, and such host

cells form a further aspect of the invention.

Nucleic acids encoding or assoclated with these new sequences
25 may be used in methods of detecting the presence or absence of
said gene in a human subject, said method comprising;

(a) bringing a sample of nucleic acid from said subject
into contact, under hybridizing conditions, with a nucleic
acid of the invention; and

30 (b) determining whether said nucleic acid of the
invention has been able to hybridize to a homologous sequence

in said sample nucleic acid.
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Nucleic acid includes DNA (including both genomic and cDNA)and
RNA, and also synthetic nucleic acids, such as those with
modified backbone structures intended to improve stability of
the nucleic acid in a cell. A number of different types of

5 modification to oligonucleotides are known in the art. These
include methylphosphonate and phosphorothiocate backbones,
addition of acridine or polylysine chains at the 3' and/or 5'
ends of the molecule. For the purposes of the present
invention, it is to be understood that the polynucleotides

10 described herein may be modified by any method available in
the art. Such modifications may be carried out in order to
enhance the in vivo activity or lifespan of polynucleotides of
the invention. Where nucleic acid according to the invention
includes RNA, reference to the sequences shown in the

15 accompanying listings should be construed as reference to the

RNA equivalent, with U substituted for T.

Nucleic acid of the invention may be single or double stranded
polynucleotides. Single stranded nucleic acids of the

20 invention include anti-sense nucleic acids.

Generally, nucleic acid according to the present invention is
provided as an isolate, in isolated and/or purified form, or
free or substantially free of material with which it is

25 naturally associated, such as free or substantially free of
nucleic acid flanking the gene in the human genome, except

possibly one or more regulatory sequence(s) for expression.

Preferably the degree of sequence identity in either case is

30 at least 80%, such as at least 90%, 95%, 98% or 99%.

The invention also provides nucleic acids which are fragments

of the nucleic acids described herein. Particular nucleic
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acids which are preferred include nucleic acids which consist
essentially of from 15 to 50, for example from 15 to 35, 18 to
35, 15 to 24, 18 to 30, 18 to 21 or 21 to 24 nucleotides of a
sequence having at least 70% homology to the nucleic acid

sequences of the present invention.

The term “consist essentially of” refers to nucleic acids
which do not include any additional 5' or 3' nucleic acid
sequences. In a further aspect of the invention, nucleic
acids of the invention which consist essentially of from 15 to
30 nucleotides as defined above may however be linked at the
3' but preferably 5' end to short (e.g. from 4 to 15, such as
from 4 to 10 nucleotides) additional sequences to which they
are not naturally linked. Such additional sequences are
preferably linkers which comprise a restriction enzyme
recognition site to facilitate cloning when the nucleic acid

of the invention is used for example as a PCR primer.

Nucleic acids of the invention, particularly short (less than
50) sequences useful as probes and primers may carry a
revealing label. Suitable labels include radioisotopes such
as **P or 3°s, fluorescent labels, enzyme labels, or other
protein labels such as biotin. Such labels may be added to
polynucleotides or primers of the invention and may be

detected using by techniques known per se.

Also included within the scope of the invention are antisense
sequences based on the nucleic acid sequences described
herein, preferably in the form of oligonucleotides,
particularly stabilized oligonucleotides, or ribozymes.
Antisense oligonucleotides may be designed to hybridise to the
complementary sequence of nucleic acid, pre-mRNA or mature

mRNA, interfering with the production of polypeptide encoded

., Q'dGr .., g, GQG'O-NNNNP. VOO ULDO'~ .W-00Db
U '+a j V42! p .20~ onG 2 zZ7 7 Oc + 7
cdOai" p-~p 44 0( A J IRCTIGBAOIT®Q p 1

. p.

O



ti Fo NNBDOCFF ~p |~1?2.00c¢c0. NONaCa~d F'y d) F* a) Na~ N
Vvl dmomm } m mmasmmmO Op 0OOt op COKOX5 0 Q -0 0)
r, r .Wo@3/ose68. a)h h ~, vV C7 , Vv, G a)C7 4-i C7 apCUGBa3O171C7 , . O
C7 GNV Fa) C7r ma) C7 a) aa)aai 01 I C ) UOocd a) OO G O

30

10

15

20

25

30

by a given DNA sequence, so that its expression is reduced or
prevented altogether. In addition to the coding sequence,
antisense techniques can be used to target the control
sequences of genes, e.g. in their 5' flanking regions. The
construction of antisense sequences and their use is described
in Peyman and Ulman, Chemical Reviews, 90:543-584, (1990),
Crooke, Ann. Rev. Pharmacol. Toxicol., 32:329-376, (1992), and
Zamecnik and Stephenson, P.N.A.S, 75:280-284, (1974).

Nucleic acid sequences encoding all or part of the sequences
of the invention can be readily prepared by the skilled person
using the information and references contained herein and
techniques known in the art, including, for example the
polymerase chain reaction (PCR) to amplify samples of such
nucleic acid, e.g. from genomic sources, (ii) chemical
synthesis, or (iii) preparing cDNA sequences by standard
cloning methodology. Such techniques may be used to obtain

all or part of the sequences described herein.

Nucleic acid according to the present invention, such as a
full-length coding sequence or oligonucleotide probe or
primer, may be provided as part of a kit, e.g. in a suitable
container such as a vial in which the contents are protected
from the external environment. The kit may include
instructions for use of the nucleic acid, e.g. in PCR and/or a
method for determining the presence of nucleic acid of
interest in a test sample. A kit wherein the nucleic acid is
intended for use in PCR may include one or more other reagents
required for the reaction, such as polymerase, nucleosides,
buffer solution etc. The nucleic acid may be labelled. A kit
for use in determining the presence or absence of nucleic acid
of interest may include one or more articles and/or reagents

for performance of the method, such as means for providing the

p
O
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test sample itself, e.g. a swab for removing cells from the
buccal cavity or a syringe for removing a blood sample (such
components generally being sterile). 1In a further aspect, the
present invention provides an apparatus for screening nucleic
acid, the apparatus comprising storage means including the
nucleic acid of the invention or fragment thereof, the stored
sequence being used to compare the sequence of the test

nucleic acid to determine the presence of mutations.

Nucleic acids of the invention are thus useful in screening a
test sample containing nucleic acid for the presence of
alleles, mutants and variants, which may be of further

clinical relevance in diagnosis or prognosis.

Vectoxrs

The identification of a number of ESTs associated with
pterygial tissue growth provides the basis for novel vector
systems useful in the aspects of the invention described
above, as well as further aspects described herein below.
Thus, expression vectors for the expression of proteins of the
invention for the expression of RNA in a sense or antisense
orientation of DNA sequences of the invention form a further

aspect of the invention.

Preferably, a nucleic acid sequence of the invention is in a
vector operably linked to a control sequence which is capable
of providing for the expression of the sequence by a host

cell, i.e. the vector is an expression vector.

The term "operably linked" refers to a juxtaposition wherein
the components described are in a relationship permitting them
to function in their intended manner. A control sequence

"operably linked" to a coding sequence is ligated in such a
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way that expression of the coding sequence is achieved under

condition compatible with the control sequences.

Suitable host cells include bacteria, eukaryotic cells such as

5 mammalian and yeast, and baculovirus systems. Mammalian cell

lines available in the art for expression of a heterologous

peptide include Chinese hamster ovary cells, HeLa cells, baby

hamster kidney cells, COS cells and many others.

10 The vectors may include other sequences such as promoters or

enhancers to drive the expression of the inserted nucleic

acid, nucleic acid sequences so that where a peptide is

produced it is in the form of a fusion with secretion signals

so that the peptide produced in the host cell is secreted from
15 the cell.

The vectors may contain one or more selectable marker genes,

for example an ampicillin resistance gene in the case of a

bacterial plasmid or a neomycin resistance gene for a

20 mammalian vector.

Vectors may further include enhancer sequences, terminator

fragments, polyadenylation sequences and other sequences as

appropriate.

25

Vectors may be used in vitro, for example for the production

of RNA or used to transfect or transform a host cell. The

vector may also be adapted to be used in vivo, for example in

methods of gene therapy. Systems for cloning and expression

30 of a peptide in a variety of different host cells are well

known. Vectors include gene therapy vectors, for example

vectors based on adenovirus, adeno-associated virus,

retrovirus (such as HIV or MLV) or alpha virus vectors.
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Promoters and other expression regulation signals may be
selected to be compatible with the host cell for which the
expression vector is designed. For example, yeast promoters
include S. cerevisiae GAL4 and ADH promoters, S. pombe nmtl
and adh promoter. Mammalian promoters include the
metallothionein promoter which is can be included in response
to heavy metals such as cadmium. Viral promoters such as the
SV40 large T antigen promoter or adenovirus promoters may also
be used. All these promoters are Leadily available in the

art.

Vectors for production of peptides of the invention of for use
in gene therapy include vectors which carry a mini-gene

sequence.

Vectors may be transformed into a suitable host cell as
described above to provide for expression of a peptide of the
invention. Thus, in a further aspect the invention provides a
process for preparing peptides according to the invention
which comprises cultivating a host cell transformed or
transfected with an expression vector as described above under
conditions to provide for expression by the vector of a coding
sequence encoding the peptides, and recovering the expressed
peptides. Peptides may also be expressed using in vitro

systems, such as reticulocyte lysate.
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The invention is illustrated by the following examples.

Example 1

5 Methods:
Primary pterygium tissue was obtained from 29 patients
undergoing pterygium excision with conjunctiva autografting,
utilizing remnant superior bulbar conjunctiva adjacent to the
graft harvest site as control tissue. Remnants of the

10 superior conjunctiva and pterygia tissue were snap frozen for
each patient. For the purpose of mRNA extraction, each type
of tissue sample was pooled. Total RNA was processed for
analysis by Incyte using the human UniGem V 2.33 array that
contained 9,128 annotated genes or EST clusters. The results

15 were analyzed by GemTools and Gene Spring software.

Results:
Thirty nine genes were upregulated about 2 fold or more in the
pterygium tissue when compared with the control conjunctiva.
20 The array passed all quality control checks and the
sensitivity was 1 in 100,000. Upregulated genes were found in
a number of major categories: Cell growth and maintenance,
cell communication, cell adhesion, cyclins, translation
initiation factors, signal transduction, oncogenes and cancer-
25 related. Collagen is major structural protein of pterygia
tissue. The gene for collagen type I, alpha (I) was
upregulated, collagen type I, alpha 1 increased about 2 fold
compared to the control conjunctiva. Few changes in
transcription were found for common growth factors or genes

30 for apoptosis.

Discussion:

We have carried out the first DNA array study of pterygium
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using tissue from 29 patients with primary pterygium. Patients
were obtained over several months and no special criteria were
employed except that they were confirmed as primary pterygia.
Due to the demand for large amounts of aRNA for the Incyte
array at that time, we pooled all of the samples. All tissues
were rapidly frozen in liquid nitrogen at the time of removal,
and maintained until pooling for extraction of total message.
The Incyte Human UniGem V 2.33 array was used, total message
was processed by Incyte and the array was completed by Incyte.
The array contained 8632 entries of which 8502 were genes and
130 were ESTs, or fragments of genes. Each probe averaged 1000

base pairs.

Quality control issues of array studies are also important and
Incyte had a series of controls that were carried out and
determined to be all within limits. Further inspection showed
that about 39 genes in several categories were upregulated.
Additionally there were 3 ESTs upregulated. These included
five extra-cellular matrix, two cytoskeletal proteins, three
cell communication/adhesion proteins, two oncogenes and five
genes involved in intracellular signal transduction pathways.
Collagen alpha 1(I) was strongly upregulated, a finding that
is corroborated by electron microscopic analysis of pterygium
tissue. Pathways involving these gene products may be useful

in the future as potential therapeutic targets.

The overall sensitivity or detection level of the occurrence
of a particular RNA species was determined to be 1:100,000,
that is one copy in 100,000. The level of significance of an
upregulated gene was determined by Incyte to be greater than
1.74. In other words when the balanced differential expression
was calculated which is essentially the ratio between the

expression level of a gene expressed in control and disease,
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the log change of the disease expression compared to control

has to be greater than 1.74.

The results indicated that the upregulated genes occupied

5 several functional classes. These classes are shown in Table
4, below. These genes characterize the abnormal phenotype of
pterygium and can have important roles in the transformation
of the tissue to the disease state through production of their
associated proteins. Not all of the genes that were found to

10 be upregulated are necessarily targets for therapy. Thus, the
genes listed below are considered to be likely candidates for
drug development; however, other genes listed may also be

considered.

15 Table 4: Classes of Gene Function

Class of Gene Gene
Extra-cellular Matrix Fibronectin 1
Collagen type I
Lumican
Matrix Gla protein

Extracellular matrix protein 2, female organ
and adipocyte specific
Oncogene DEK
Genes whose regulation is affected by UVB | Fibronectin 1
Collagen I, Alpha I
P311
Tyrosinase-related protein
Genes related to proliferation Mitogen-activated protein kinase kinase 7
Cell communication and junctions Desmoglein
Novel RGD-containing protein
Multimerin
Cell growth and maintenance ATPase, Ca ++ transporting cardiac muscle,
slow twitch 2
Intracellular signalling Cystatin A .
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Example 2
Methods:

One group of 8 primary pterygium samples (age range: 40-60

5 years) and another group of 3 control conjunctiva tissues (5
pooled tissues in each) were included. At the time of surgery
and after removal, all tissues were rapidly frozen in liquid
nitrogen. Total RNA was extracted and prepared for Affymetrix
arrays according to Affymetrix standard protocol. Each of the

10 samples was hybridized onto Human Genome Chip U133A. The
chips were scanned 2X and the expression level for each probe
set were scaled to 500. The data analysis and visualization
have been performed using Statistica 6.0, Microarray Suite
v.5.0, Data Mining Tool v.0.3 and GeneSpring v.5.

15

Results:
In 22,283 total probe sets, 8,673-11,225 (38.9%~50.4%) genes
and EST’s were present in pterygium and 9,876-10,907 (44.3%-

20 48.9%) genes and EST’s were present in conjunctiva. The
number of genes exhibiting marginal expression for both groups
was as low as 1.6-1.9%. Histogram plots of the signal value
showed that the data had a non-normal distribution. After
applying the Mann-Whitney test with cut-off of p=0.05 to

25 determine the significance and the direction of the ‘Change
Call’, 979 entries for genes that were up-regulated and 934
for genes that were down-regulated remained. Of these genes,
over 500 in each category were determined to be absent and
were omitted from further consideration (see Table 5).

30 Several hundred pterygium genes showed an increase or decrease
more than 2 fold (SLR21 or <-1) in change compared to the

control conjunctiva (Consistency of change is 75% from 24

O
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comparison pairs). The combined result from the tests gave 28

genes that were up-regulated and 21 genes down-regulated.

K-Mean clustering divided genes in both groups, up regulated

5 and down regulated, into subgroups based on their expression
patterns. This produced groups of genes with a high degree of
similarity within each group. The up regulated genes in this
case, showed more distinctive results than the down regulated
genes. Up regulated genes were found in several bioprocess

10 categories and many were involved in inflammatory response
pathways. Down regulated genes were involved in apoptosis,
MAPK Cascade and in G-Protein and TGF-Beta cell signalling
pathways.

15 General Affymetrix procedures and good examples of the use of
K-means clustering are described in, for example, Bowcock AM
et al., Insights into psoriasis and other inflammatory disease
from large-scale gene expression studies, Human Molecular
Genetics (2001) 17:1793-1805.

20
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Table 5:

39

UUUO bliOpolO

Application of Mann-Whitney test with p=0.05

INCREASE DECREASE
Absent-Present Present-Absent
8280 8281

Detection Call And And

Present-Present Present—~Present
Mann-Whitney Test [ p-value<=0.05 439 p-value>=0.05 470
a 0.05 Category: Up Category: Down
Change Change Call:increase 74 Change Call:decrease 90
Direction 75% across all 24 75% across all 24

comparison comparison
Signal Log Ratio SLR>=1 38 SLR<=1 25
(SLR) 75% across all 24 75% across all 24

comparison comparison
Combined result 28 21

Discussion:

In this second example, the up or down regulation of genes has

been determined using an Affymetrix oligonucleotide array.

Comparing the data sets of Examples 1 and 2, it is clear

there are many similarities in the genes that are highly

regulated.

It is not possible to compare these two data

statistically as there are fundamental differences in

methodology.

However,

the two data sets are amenable to

specific types of data analysis and they have in common

procedures that allow decisions to be made as to which

messages are the most highly expressed.

Thus, some

up

sets

that
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conclusions can be made about the level of expression. The
advantage of the Affymetrix data is that it included 8
separate primary pterygia and 3 groups of five each pooled
normal conjunctiva. This allowed appropriate statistical
analysis to be carried out to arrive at the most highly

regulated genes in this disease.

For example, in the data set of Example 1 we found that
fibronectin I is highly expressed, and that is still the case
after adding additional data from Example 2. In addition,
beta microseminoprotein remains a highly expressed gene
throughout the two data sets. A number of collagen genes such
as collagen I, alpha 1 is highly expressed in both data sets.
In addition, tyrosinase-related protein 1, and matrix Gla
protein both remain up regulated. The collagen genes are well
represented in the Affymetrix array and we now have evidence
for abnormal collagen, formed in the pterygium, collagen type
ITI, alpha 1, which is found in Ehles-Danlos syndrome which is
characterized by collagen without structural integrity. These
additional data affirm our conclusion that pterygium is an
inflammatory disease associated with defective tissue. The UV
response factor remains in both data sets with the consistency
of the finding of the up regulation of serine and cysteine

proteases.

Thus, the data sets from the two Examples provide strong
evidence for the assertion that new genes have been revealed
that for the first time characterize human primary pterygium
and these genes may form the basis of tests or therapies to

diagnose or to treat the disease.
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TABLE 1

GenelD Genebank Incyte GenBank
GeneName Diff Locus

(Incyte) Access Num CloneID | Id (Incyte)

Expr .

-128148 | fibronectin 1 4.6 AW385690 | 2q34 3553729 | pINCY
osteoblast specific factor 2

-177934 3.6 AU117842 13 1994715 | pSportl
(fasciclin I-like)
deiodinase, iodothyronine, 14q24.2-

-119389 3.1 AF007144 2714959 | pINCY
type 1L q24.3

-124642 | desmoglein 1 3 AF097935 18q12.1 3561805 | pINCY

-120057 | lumican 2.7 AU120442 12¢21.3-q22 | 1228124 | pSportl
hypothetical protein .

-127808 2.7 AT922083 2006061 | pBlue
FLJ20277

-177391 | P311 protein 2.6 AF119859 1555545 | pINCY

-121697 | tyrosinase-related protein 1 | 2.3 X51420 9p23 467240 pBlue
antigen identified by

-120611 22 X65550 10q25-qter | 2470485 | pINCY
monoclonal antibody Ki-67

-123537 | microseminoprotein, beta- 2.3 AA574208 10q11.2 3970665 pINCY

-121768 | cystatin A (stefin A) 2.2 AI680589 3q21 1821453 | pINCY
Homo sapiens clones 24714

-178467 2.1 R56641 2599229 | pINCY
and 24715 mRNA sequence
extracellular matrix protein

-178677 | 2, female organ and 2.1 NM_001393 | 9922.3 2886607 pINCY
adipocyte specific
nuclear receptor subfamily

-119113 : 2.1 M16801 4q31.1 1678071 | pINCY
3, group C, member 2

-123670 | collagen, type I, alpha 1 2 AU117762 17¢21.3-g22 | 782235 pSportl

-128423 | EST 2 AA219230 891949 pSportl
selectin P (granule

-120526 | membrane protein 140kD, 2 M25322 1q22-g25 3688202 | pINCY
antigen CD62)

-128604 | ESTs 2 AW129530 2293824 | pSportl
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-119620 | prominin (mouse)-like 1 2 NM,_006017 2070568 | pINCY
Homo sapiens clone 23809

-178711 2 Al651122 2947914 | pINCY
mRNA sequence
dachshund (Drosophila)

-178697 2 NM_004392 | 13q22 2923635 | pINCY
homolog
S100 calcium-binding

-178026 2 AI151190 4ple6 2060823 | pSportl
protein P

12p13.1-
-178434 | matrix Gla protein 1.9 AV733652 2527665 | pINCY
pi2.3

Microfibril-associated 12p13.1-

-128154 1.9 AI802950 148825 pBlue
glycoprotein-2 pl2.3
ATPase, Ca++ transporting,

-123641 | cardiac muscle, slow twitch | 1.9 NM_001681 | 12q23-q24.1 | 1275854 pINCY
2
3-prime-phosphoadenosine

-177424 | 5-prime-phosphosulfate 1.9 NM_004670 | 10q23-q24 1603408 | pINCY
synthase 2

-118899 | ESTs 1.9 AT133467 1403294 | pINCY
transcobalamin I (vitamin

-121090 | B12 binding protein, R 1.9 NM_001062 | 11q11-q12 642823 pSportl
binder family)
mitogen-activated protein

-119591 1.9 NM_005043 3031764 | pINCY
kinase kinase 7
small proline-rich protein

-176932 1.9 BE932403 1921-g22 549728 pSportl
1B (cornifin)
novel RGD-containing

-121551 1.9 NM_006571 | 8pl2-pll 2061154 | pSportl
protein
DEXK oncogene (DNA

-127240 1.8 Al1924222 6p23 1980248 | pSportl
binding)

-177400 | snuportin-1 1.9 AT240250 1562658 | pINCY
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GenelD Genebank Incyte GenBank
GeneName Diff Locus

(Incyte) Access Num CloneID Id (Incyte)

Expr

sepiapterin reductase (7,8-

-121281 | dihydrobiopterin:NADP+ 1.8 AT951454 2pl4-p12 603597 pSportl
oxidoreductase)
UDP-galactose transporter

-121533 1.8 NM_ 005827 2058073 pSportl
related
serologically defined colon

-119109 1.8 AK000694 1503744 | pINCY
cancer antigen 43

3g25.1-
~127253 | profilin 2 1.8 AT453769 1979601 pSportl
q25.2

guanylate cyclase 1, soluble,

-118939 1.9 NM_000857 | 4931.3-g33 | 1417408 | pINCY
beta 3

-121315 | multimerin 1.9 NM_007351 | 4q22 781087 pSportl
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CLAIMS
1. A method of monitoring the progression of, or diagnosing,

a disease or condition associated with pterygium, said method
comprising:

making a quantitative determination of the transcript
level of at least one gene shown in Table 1, 2 or 3 in a
sample of cells obtained from the site of said disease or
condition; and

comparing the transcript level so determined with the
transcript level of said at least one gene obtained from a

control sample of cells.

2. A method according to claim 1 wherein the control sample
is conjunctival cells of the patient whose progression or

diagnosis of pterygium is being monitored.

3. A method according to claim 1 wherein the transcript

level of a plurality of genes is quantitatively determined.

4. A method according to claim 3 wherein the transcript

level of at least 5 genes is quantitatively determined.

5. A method according to claim 3 wherein the transcript

level of at least 10 genes is quantitatively determined.

6. A method according to claim 3 wherein the transcript

level of at least 20 genes is quantitatively determined.

7. A method according to claim 1 wherein the genes whose
transcript levels are determined are selected from the group
of genes responsible for cell growth and maintenance, cell
communication, cell adhesion, cyclins, translation initiation

factors, signal transduction, oncogenes, extra-cellular
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matrix, UV-sensitive and cancer-related genes.

8. A method according to claim 7 wherein the genes whose
transcript levels are determined are selected from at least

two of the categories defined in claim 7.

9. A method according to claim 7 wherein the genes whose
transcript levels are determined are selected from at least

three of the categories defined in claim 7.

10. A method according to claim 7 wherein the genes whose
transcript levels are determined are selected from at least

four of the categories defined in claim 7.

11. A method according to claim 7 wherein the genes whose
transcript levels are determined are selected from at least

five of the categories defined in claim 7.

12. A method according to claim 1 wherein the determination
of the transcript level of the at least one gene is by

hybridisation to a gene chip array.

13. A method according to claim 12 wherein the gene chip

array is from Affymetrix.

14. A gene chip array suitable for use in the method of any
one of claims 1 to 13 comprising at least one nucleic acid
suitable for detection of at least one gene shown in Table 1,
2 or 3, optionally a control specific for said at least one

gene and optionally at least one control for said gene chip.

15. A gene chip array according to claim 14 having from 40 to

8000 nucleic acids.
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21. An assay method for a modulator of pterygium, wherein
said method comprises:
(a) providing a protein encoded by a gene selected from
Table 1, 2 or 3;
(b) bringing said protein into contact with a candidate
modulator of its activity; and
(c) determining whether said candidate modulator is capable

of modulating the activity of said protein.

22. An assay method for a modulator of pterygium, wherein
said method comprises:
(a) providing a pterygial cell in culture;
(b) Dbringing said cell into contact with a candidate
modulator of pterygium; and

(c) determining whether said candidate modulator is capable



14. A gene chip array suitable for use in the nethod of any one of clains
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nodul ating the transcript |evel of at |east one gene selected from Table 1,
2 or 3. . as nmet h for requl at or, .of functi conpri si ng
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alters transcription. 24. A nodul ator obtained by the nmethod of claim23

for use in a method of nodulating pterygial tissue growth in a human
patient.25. A vector comprising an EST sequence from Table 1 linked

to a promoter for transcription of said sequence.
26. A vector according to claim 25 for use in therapy.

27. An isolated nucleic acid encoding or identified by an EST

of Table 1 or a fragment thereof.

28. An amino acid sequence encoded by the EST sequence of
claim 27, or a fragment of such a sequence having at least 15
amino acids, or a peptide having at least 50% sequence

identity to said amino acid sequence or fragment thereof.

29. The use of an EST as identified in Table 1 or an amino
acid sequence, fragment or peptide sequence as defined in
claim 28 in the identification of nucleic acid sequences

suitable for use as a marker of ptyergium.



25. A vector conprising an EST sequence from Table 1 linked to a pronoter
for transcription of said sequence. 26. A vector according to claim?25 for
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identity to said ami no acid sequence or fragnment thereof. 29. The use of an
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capabl e of binding selectively to an amno acid sequence, fragment or
pepti fle 3q|s. defi ned b B} ddPadBe & phbRIMY iRaderafval ity 3h Wiigh is
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acid sequence, fragment or peptide as defined in claim 28.

32. The antibody of claim 31 which is monoclonal.



	Bibliographic Data
	Claim
	Description
	Abstract

