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WD 2005/ 023311 PCT/ EP2004/ 010785 1 NOVEL TARGETS FOR
THE TREATMENT OF RETI NA DI SEASES Thi s invention

WO 200d02331t 0 novel treatnents of ocul ar di seaseRCT/EP2004/010785

particular, the invention provides nethods of
treating a retinal disorder infa mammal conpri sing
nodul ating the anount of a pol ypepti de encoded by a
gene s sel ected anong the group consisting of
prosaposi n, TM5-2, CQATS, QAT2, QAT3, OAT4, USAG 1,

nvorBYELL TARGET S HIR e TREABMERT, ofTRETA Tuseases

retinal disorder conprising identitying an abnor mal

eX MhRS FiveRtioh rélat > ABVSIGEEAMRRRNEf obtir Wiskides. In particular,
consi sting of prosaposin, TNVS-2, QATS, QAT2, OAT3

oatie investiopwovidesarethers ofdtratipgce rgtinelsdisemier draupmmal
o _ t 3 g6
neCRpRYsE ity thef e i & & Bdiedtie” pEiPSRE by @ gene

t heelegtdd ﬁmdrigetheygouﬁlmnsﬁtiagtuﬁ pra*sap@sjnaZ‘M&‘;-Qp ﬁ)m'[ LADAT2,
int ot or ecept or s are frapsnitted to the

br 4T3 B8TEoR ARG $G8T and ook’ Ca Ganes it Scisnah el The
ce :are i gh efd a 'eﬂfiﬂi ' e :

t hiévceé;ﬂgﬁdia\@gl%e@alt%?o%evlﬁer a s?m@p%+%?%§¢l )g/ g%@{bi disorder
f ucompoising ideditityinghen abnorpwl exprassiorPobogene setected among

el SReCH epBistng, ot BR-AplsiBe AMEES) P T/ LS "BATS, oaT4,
t hyBABONISEST dnadPudiiyads Gendd. eti me according to a
circadian rhythm New y synthesized 20 nenbrane is

added at the base of the OS by expansion of the plasm

menbr ane, wherea diﬁk sh ﬁtg 11 Hﬁi lﬂ&{i p are
phagocyti zed by NG g&%é %i Va;ﬁil i al
cells. The retinal pignent epithelium (RPE) is a

neThes/ereppatetéfiha isets ﬁ;@ﬁ{drl]ex ﬁ;@lgﬁirmﬁbf hsbﬁél mﬂwﬁhﬁgé@gﬁal cells

t he neuroretina and e choroi The RPE 25 help

mathatalinesn e dackset tae eyee The aledttealnsigants geserted in the
| DBl RRELAEP AR A iy B RO TS r) B rocs
t héi.epltioe pheteneceptor cells) arsy bighlyaspecialized aadvpolarted neurons
glu ntgﬁég réﬂlﬁgdp{hrﬁ og \tleorsa Smgpp%o%gqgéfy' %rﬁdOffuRcl‘,tgon%ﬂg distinct
compartments. Photoreceptor outer segments (OS) contain hundreds of
flattened membrane disks, which are continually renewed throughout an
individual’s lifetime according to a circadian rhythm. Newly synthesized
membrane is added at the base of the OS by expansion of the plasma
membrane, whereas disks shed at the distal tip are phagocytized by the

adjacent pigment epithelial cells.

The retinal pigment epithelium (RPE) is a neuroectoderm-derived cell
monolayer located between the neuroretina and the choroid. The RPE
helps to maintain homeostasis of the outer retina and assists the
photoreceptors in visual transduction. RPE cells regulate the transport of
retinoids and nutrients to the photoreceptors, the regeneration of the visual
pigments, the phagocytosis and digestion of old rod outer segments, the
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SUBSTI TUTE SHEET (RULE 26) WD 2005/ 023311
PCT/ EP2004/ 010785 2 absorption of stray |light and

w@omsiedut e to reti nal adhesion. I n addition, PCEREPRPE0N107SS

cells are thought to play actiye roles in the inmune
response and in retinal moundyhealing. During the

| ast decade, it has becone clear that the critica

role of RPE cells in maintaining visual functions

depends on the 5 production of many secreted proteins.
Foéb%@ﬂ@h f sﬁaﬁ I@k@‘\doé@ﬁﬁbﬁte iontetihbk eihesiodu o addition, the
I L- IL-1T1i, -6, IL-8 and I L-15, which are

i anS‘]E/@@I"S are thwghégmm@y antiva refesiinthe AmaMing respense and in

M AARTRL AR eRE° B Pin R 45 Ao, HOMBBBORE @lar that the
al crltld%ﬂ agleRef RBE ddlis ihSmdidtAinity viste® Guhctiditse dBBENds on the

al so produces trophic 10 agents such as FG-- EDF,
BDRFRAUREPN Hfdmany3secisiet PApieINsy oqrvﬁzs@mﬁlestégéjcgrs produce

d ex{'ﬁ%’ﬁa{% l?(ﬂ'g ?E :J'Iéalto!é\?vﬂ i r@bn cthg Ze{rﬁgel(le_?{ %}\Dﬁllch are involved in

RetheOddullatictPof 6Buld? |mhﬂﬂﬁ alﬁ enfidpamation proceSsey [for review,
Opi n_Neurobi ol 4, 515-24 1994&’ gThe | dent ificatio
hé9

of Holtkampl etgen 509 &gfineEyediey 2033 Cpmpachiaro et al.

Arzgf’lyr% EF)& YReley st @39'5@7 §9§ E We@g% ?Iéosx%ﬁdliﬁ@s trophic

sion; however
i nagtmﬂsemmh a%:’EGEGQ | BEBIFe %NE), NGFodmcébllTl-ﬁ, whichndrerinedlved in

ocul di | nd d, RPE . .
phi’h%&%\ééér?%%ﬁts o IBCHGAL TR a0 P8 9% 116, ARprorRing, g review,
hbétjréfétgévctlhioReOfC F146, 17@-898@ dg@,%dsié?nberg et al. Curr

photorece ener at i Miut'at1ons' 1n at
m ﬁmugendesrobxqtré,séédﬁ-% [AOB4Yel The admt&mbonaoécsemrai genes

DaP grp%égg qu“cﬁe ﬁ{}%or &5 trﬁér@vgﬁ ﬁﬁ% Iﬁlxl?atdlgo ﬁaeql?ech'él%mlogy of

SatiRerBtifh aMd viSlohPh&Reekr fhis kﬂ&ml%&geﬁ@@ﬂl?)ﬂcon%léﬁé i ons
in the RPE65, RLBP1, MERTK, LRAT and RGR genes are

associated with retlnltls pi gnentosa [for rev

Ph&Psn cells are alsp iyalved in ﬁaume(mOmularcﬂﬁe@ée%{ Indeed, the
ST HrpfodsRRAE M 9B Dk g ot e

Bedlsfanctiont of RPEocallseanlezd mymotmmEptcﬁaieg@ﬁesaﬁmn ddstations

dyst hy, ~Ush d t
r@b,ﬁeﬁf iqyp@tymn%gs %%%@3%3 H%ylé, IoaurrtlaC aastsomated with

progressive photoreceptor degeneration [see RetNet, Daiger el al.
hitp://www.sph.uth.tmc.edu/RetNet/; Saleem et al. Clin Genet 61, 79-88
(2002)]. Mutations in the RPE65, RLBP1, MERTK, LRAT and RGR genes
are associated with retinitis pigmentosa [for review Phelan et al. Mol Vis 6,
116-24 (2000); Clarke et al. Clin Genet 57, 313-29 (2000)]. Mutations in the
VMD2, TIMP3, MYO7A and RDH5 genes are responsible for Best's
vitelliform macular dystrophy, Sorsby’s fundus dystrophy, Usher syndrome

and fundus albipunctatus, respectively. The MERTK (a tyrosine kinase
receptor), TIMP3 (a tissue inhibitor of metalloproteinases) and RDH5 (11-
cis retinol dehydrogenase) genes encode secreted proteins carrying a

putative peptide signal sequence. Thus, the identification of new proteins
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receptor), TIMP3 (a tissue inhibitor of
nmet al | opr ot ei nases) and RDH5 (11- cis retinol

waledvpaizgenase) genes encode secreted protei NSPCHEP20041¢10785

a 30 putative peptide signal sequence. Thus, the
identification of new protei ns® WO 2005/ 023311

PCT/ EP2004/ 010785 3 secreted by the RPE cells may | ead
to the identification of additional genes involved in
i mportant retinal functions or retinal disorders.

Thiiseretdd by tid RFME €6lls RiaytiBad R6 8¢ Weritifieatidn of atiditional genes
provi de new genes and roteins involved in retinal

di isvplveddn impartesbistingl iupctiens eetatisabdisprdgrsi ns 5
synthesized in the RPE. It is another object of the

t
pr nt..i.nventi t oy I
PTRAE) tdF T Sbt 4t RCHEREPRENSRC BioiRle How, ggnes and
| NYRSINGMnVElved @y rétinarelisurders) fanddespgietzliyngew eseicreted proteins
di sorders. 10 SUMVARY OF THE | NVENTI ON The invention

preynthesizad mihBPE: treating a retinal disorder
conprising nodulating the anobunt of a pol ypeptide

en ' e i tHOYS of treatin
c R SR oRECS B sa) APl TR AURR of reatng
OABtinalBisGrdersSOST and Pcdh-y-C3 genes in a retinal

cell. 15 In a another enbodi nent, the nethod conprises

adpi nisterjng in the eye of a manmal., ap effectiv
anBulR ShS Aty Shahe, Rreedhyr Tvearpy; Ry oREld digthods o
acyihgreshig retifdl A86rdets.t he gene sel ected anong the
groug conSi sting of -prosaposin, TWVM5-2, OATI, OATZ2,

OAT3, QAT4, USAG 1, SOST and Pcdh- ,Y-C3 genes; said

gene bei ng operablé linked to a rom)terlﬁtive in
said 20 retinal cBVMMARY:QF HHE INVENTIQMN:  t he

nmet hod conprises admnistering to a retinal «cell of a

MRl iny 8 gﬁ?\hdé@ aaméﬁgtfdei%i t%glﬁ[jﬁg? ‘rctétﬁrghﬂ §501\dRF tc¥mprising

carrying an antisense nu gene
s ehmoiudatiranthegambenigoba potypeptide iengodéd byratarget gane selected

TNVG- 2, 11, OAT2, 13 14, USAG 1) P
2537100 Hieh GECUIS GPRSRNRY SLESEROH, J5SE BT 1. GAT2, OATS,
| NpjArd 1 (78A 1 VSR TLAR] Pedh-4-C3 genes in a retinal cell.

In a another embodiment, the method comprises administering in the eye of
a mammal, an effective amount of a gene transfer vector, carrying a nucleic
acid comprising one of the gene selected among the group consisting of
prosaposin, TMS-2, OAT1, OAT2, OAT3, OAT4, USAG-1, SOST and Pcdh-
#~C3 genes; said gene being operably linked to a promoter active in said

retinal cell.

In another embodiment, the method comprises administering to a retinal
cell of a mammal, an effective amount of a gene transfer vector, carrying an
antisense nucleic acid of the gene selected among the group consisting of
prosaposin, TMS-2, OAT1, OAT2, OAT3, OAT4, USAG-1, SOST and Pcdh-
»C3 genes; said antisense being capable of inhibiting in vivo the

expression of said target gene.
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expression of said target gene. WD 2005/023311
PCT/ EP2004/ 010785 4 The invention al so provides a

W@ 0vp0%i3ti on conprising cells, which produce BETEP2004/010785

secrete a pol ypepti de encoded .oy a gene sel ected anong

the group consisting of proséposin, TVS- 2, QOATI,

CAT2, CQAT3, QAT4, USAG 1, SOST and Pcdh-y-C3 genes. 5

The invention further provides a method of diagnosing

a retinal degeneration in a mammal, conprising

| PR ifVEntidnHs@ PROVIdEE aepisssitic coliprigingeesliss eitfet produce
anong the group consisting of prosaposin, TNS-2,

o«samc(fJ sepEle aopvlypepiida encedesl by sasneasalepiashaang the group

genes.. .wherein said a Al r -ON A Sr4 NG i -
P raaastig B s iRl U OB TR AL £ QAT "OATH, [USAG-1
degeysT ahd PednlAC8 gumesher embodi ment, the nethod of

di agnosi ng conprises identifying an inhibition of

exgression of the gene encoding prosaposin in a i
r efhealinvastionoffugher piavides, ananethadsHfd diagmesng i gn retinal

is,indicalive th . d : d i :
acORPRIEiRNoE T & Ropitet ABRRIDGHbbE g o Ahdsfiel Bprossion
a gelhgené oselsctetieamaagCihegroufs cohsistingoofl pedsapds:, TMS-2,
expressi on of the agene enco |né rrosa osi n, TMs-2,
OADATY, ORI 2, OOFT3, ORATA UURAG-1,.SGES 6, apd dioghasCan@enes,
a method for . scr [ |_Lgands: Qi

o PREEER cir AL e piee S E ohlLBlyHGRAE sh hikimal suffers
TMporm 2Ofdtinal Bdgendpllién. PAEL andBiés emissdihent, Ptieh-method of
20 C3. BRI EF DESCRI PTI ON OF THE DRAWNC% Fllg . (A) i

a @i@gnpaingnoemegses ddenitiying Rt dahibioRooh &Xa %éﬁﬁbﬁ’ééée gene
of ol 0S4 N, C 0 S i i
corbeing HraAoRR T Thltal o8, B oS RARRE, whorein said
f r mnibition i ihdietivethaf said tmamneatisuffess from afretinal gegenerative
25 prosaposin protein. The AUG start codon at position

20diserdefei cated i n bol d. The signal sequence is
underlined. (B) Alignnment of the am no-term nal

The invention also provides a method for screening compounds that

modulate the expression of the gene encoding prosaposin, TMS-2, OATT,
OAT2, OAT3, OAT4, USAG-1, SOST or Pcdh-~C3 and a method for
screening ligands that binds to the expression product of the gene encoding
prosaposin, TMS-2, OAT1, OAT2, OAT3, OAT4, USAG-1, SOST or Pcdh-p
C3.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig 1 (A) is a partial nucleotide and deduced amino acid sequences of the
pig prosaposin cDNA. The clone selected contained a 172-bp cDNA insert
with an open reading frame coding for the first 51 amino acids of the pig
prosaposin protein. The AUG start codon at position 20 is indicated in bold.
The signal sequence is underlined. (B) Alignment of the amino-terminal

sequences of pig, human, mouse, rat and bull prosaposin. Dots indicate
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sequences of pig, human, nouse, rat and bull
prosaposin. Dots indicate WO 2005/023311 5

weEFaDsaEBO04/ 010785 conserved am no aci ds. The RET/EP2084/010785

arrow i ndi cates the predicted_cleavage site of the
signal peptide. Fig 2 shows tRe distribution of
prosaposin MRNA in the retina of a 14-day- old nornal
rdyp+ rat. (A B, C In situ hybridization of the
prosaposin "RNA 5 using an anti sense probe in a

PicBRBEaNRE drRind &tildaThd-abRicBHaRrb@siAlRatds theRbvedicted cleavage

appeared as dark blue or purple precipitates, as
i ste ofitkel signahpeptide. (B) Hi gher magnification of the
outer portion of the retina (C H gher nmagnification

of_.t he . nner, [ti.on. of i i di j -dav-
wiFis Zsngs i Ao of BfosaPhsinRRla Y Hig foiffs 004 14-day
ofold RerraaPRRPO$AN (ARBAC) Jh ¢y Hybridizatiohiafdhe erosaposin MRNA
an unpi gnented rat retina. The follow n abgrevi gti ons .
wiusing B8; antisansespwhd iy anpigamenysd Jiak relna. babeled; prosaposin

|
t hi Snfal : j . ¥

nQRRUE St gSRIH . il it JihEsleg by arovs
s gB)eHighepsmaghification gofe tie dRREr pogtiomadf theyetina (C) Higher
g %té\gr%lfiqlagtlimcgf ngagplg?yygrﬁgg géjfaﬁg’s Ir%r?ﬁrqm?l Iﬂ)’/:l'?rﬂ:ggation with a
r et - . . .
1y S HAIELP M oo e

ardri sefisemsgrmbbeiimaa ynipigmentedl rafyetinaat retina.- (B)
Hi gher magnification of the outer portion of the

[ C) _ Hi . ifi i . '
potte Goging ABB AR Wy Binif Paffoafonsiig modtihas ars gpt forth
sqR¥Risfigees: (E) In situ hybridization of the
prosaposi n MRNA usi ng an anti sense probe in an

gpgégggéggwégélh@%};ﬁmEr?eerfmfpig%ﬁa&gf \fﬁl\lfmt 0 bHHUBIgar layer;
' t i St o Qi g o
ﬁgg# F‘Elﬁ%ga | rxngrztf %{shéﬁ&e\g %ﬁ@?g@ﬁﬁ@%&kﬁhaﬂglﬁ?eﬁ epithelial cell

anayseand @CoLaordi®) Hybridization with a control
sense probe.

Fig 3 shows the distribution of prosaposin mRNA in the retina of a 21-day-
old normal rdy rat. (A, B, C) In situ hybridization of the prosaposin mRNA
using an antisense probe in a pigmented rdy" rat retina. (B) Higher
magnification of the outer portion of the retina (C) Higher magnification of
the inner portion of the retina (D) Hybridization with a control sense probe.
(E) In situ hybridization of the prosaposin mRNA using an antisense probe

in an unpigmented rat retina.

Fig 4 shows the distribution of prosaposin mRNA in the retina of a two-
month-old unpigmented Wistar rat. (A, B and C) In situ hybridization of the
prosaposin mRNA using an antisense probe. (D) Hybridization with a

control sense probe.
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WD 2005/ 023311 6 PCT/ EP2004/ 010785 Fig 5 shows the
i mrunohi st ochem cal 1 ocalization of prosaposin in the

WO edosnz33of a 45-day-ol d unpi gmented RCS rdy+ (PCT/BP20GH010785

and D) and rdy- rats (E and E). The prosaposin

stai ning appears in brown. (B6and F) Hi gher
magni fi cation of the outer portion of the retina. (O
H gher magnification of s the inner portion of the
retina. (D) Control section of rat retina incubated

WIFtlg Q%M%é%moﬁis@o&eﬁ?ﬁbaﬁf&éﬁzéﬁtﬁ b@'rﬂbsyﬁbsm in the

nts ascertal ne of prosaposi n

cyretiog lof i 45-QayHodd uaplgmﬁn’ted)RCW (A BCE mD)gami rdy- rats

itEeand Ef e eosiodd Stailinorabedsly Gwed 1, Ra Py Bigher
C%égﬁ.ﬁ@@ﬁbﬁ of Iﬂﬁé’%ﬁ%}s;bdm@ﬂ@f e r6tiH. | (0) mgﬁepm@m@non of

respectively. As a control, the same experinen
wdbepanén paﬁwm nf thareting:t () cCenirel sestianeot é@fe@élnﬁulﬂpu bated
he two rat strains. Fig 7 is a RT-PCR anal ysis of

TW‘E“R&WHPS&?&?. pt in control rdy+ and dystrophic
rdy- RCS rat strain. The amount of TMS-2 transcri pt

(999 @) sKows e valstieoamoaunts addentatned by RT-PECR\of prosaposin
transcri pt hé’l nternal control

eaeovlep nt@ﬁeW®HHﬁI@BNsAA'W B aahit ANt s A plgment

rerlfiRE oA 18X LHE MoTAR St THAURS-BR!dhd #RNS11-bp
Cdfdrfdsl motrbemnqbrltaerplpaapasm Fiand 8 cyelophifim- PRAR products,
St Sl [EKs GEoM A SEE8S Bloc a8 péined on
cycMhl {raeRUGTorR(inG @RUMUNT SPthee BPEtainszed Wi th

as an i1nternal control (310 bp,
bot t om . A represent ative sanple is shown for

exElerT e at RTFRCRoamalysis of Tddpta G@RNA transsript in centyy rgy+ and

kB SR i (S i oz o

42 bokripree switty cydlophitit AftsebTSCdpt {internal Tosisole 310 bp,
sec:lonshbrldlzed with anti sense ri boprobes Ci@
F)bot@mm@r@ﬁeﬂnm\me game ftﬁruréeﬁf/édeerqsoﬁn@.w@oéﬁiap ds shown
U %or %Qﬁgru?] ﬂ?seﬁelcf&med in duplicate. Lane M, 100 bp or 1 kb DNA ladder

(Promega), lane Cp, control without primer pairs.

Fig. 8 is a RT-PCR analysis of Pcdh-»-C3 mRNA transcript in control rdy+
and dystrophic rdy- RCS rat strain. Level of Pcdh-»~C3 transcript (600 bp,
top) was normalized with cyclophilin A as an internal control (310 bp,
bottom). A representative sample is shown for experiments performed in
duplicate. Lane M, 100 bp or 1 kb DNA ladder (Promega), lane Cc, control
without cDNA.

Fig. 9 shows the localization of TMS-2 mRNA in RCS rat tissues by in situ
hybridization. Tissue sections hybridized with antisense riboprobes (B-C, E-
F), showed posititve dark blue precipitates compared to sense probes (A,
D). Arrowheads indicate TMS-2 signals in Leydig cells located in the
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D). Arrowheads indicate TM5-2 signals in Leydig cells
| ocated in the WO 2005/ 023311 PCT/ EP2004/ 010785 7

w0 niosnos3it i al | ayer and al ong the sem ni f er ousPCT/EP2004/010785

epitheliumof a testicular fragnent froma
one-year-old rdy+ rat testiculfar fragnent (B-C).
Purkinje cells in the cerebell um showed strong
expression of TM5-2 transcripts in wld-type RCS rdy+
(E, arrows) as well as in dystrophic RCS rdy- ( F, 5

.t
gg@?ﬁ’i@% tidh Ia%écm i g%gﬁb ﬂ’@’ s%h‘ﬁr&ﬁél'éﬁs é?ﬁlﬁ’@ﬁ%r{k‘s’ 8f Ya testicular
I oﬁtagnneat from af oﬁ’e@bay—omrdyﬂr\lﬁatebqstlealer cfragmelmceB-tCét Purkinje
hyeRa, e GereRelim Samed Sipng pmiesSipn & THSEY ranscripts in
a e ot .
g o 5 ST, B
i narrolve) at &ti-posteatalrday-wid irats, oespestivelyt &cale dar, 1 cm = 200

one-ye ld rdy+ rat testicular fragnment (B-C. In
thlémdﬁﬁ)etfgl lum all the Purkinje cells showed strong

I
%5{9‘5(5@ QQO\@& Hh § %béﬁzgﬁ?ﬁ 'b?'?ft%‘g )}QF?OME{NA e ?é!%orRﬁRCS rat
artissues loy Ilﬂbitgdsgllmmgzdtlodamsﬂw sed:tmns by‘abrldlzed with antlsense
respectively. Sca ar 0
sh@k?@orphes e dF onaapeaive. 55 41K PIRBRPIGIItatES HigpPared to
A L

B8, 161 of RSP elE i e

E) se:hmﬁedouaegabules of gnallclesoﬁmpxanr @dlet-yaaretddkrdymafat testicular

B T N T
a”@x r@¥§lbhtc’ﬁ5#”P§dll‘i;§2§33 %n%@ﬁ;bt@"%ﬁ wild‘-h&jbsR(%‘; FHipk r(E WiRfows) as

pré dort nan in the outer nuclear [ayer
phwetbrmneiystroph@onﬁios Myde(Rat arsivnghadts 21meostnamleiaye@d rats,

| n t he %angl Igﬁﬂﬁ?&% Frﬁg ,2]0f)gC| )rb?‘nlgﬂggggropucl ear

37 day-old RCS rats showed 25 thinning of the outer
n“Ftﬂeaﬁ SIHYWE tﬁ@ré résﬁ:l@h( &t TR mRNA, fr&i PRA4t&PN3Y of wild-

e arrows) ared to normal retinas (D, |arge
doubl e typer mdg} 4AeD)a ale@rdgstr@gj‘imn rdy) &H) RCS rat strain.
non- phaﬁygy ctllza gn (\)/H{he{h gnse probes (A, E) showed negative signal
compared the dark blue precipitates with antisense riboprobes at
PN14 (E-F), PN22 (A-B) and PN37 (C-D, G-H). In both normal and
dystrophic RCS rat retinas, intense staining was predominantly found
in the outer nuclear layer of photoreceptors (onl). Moderate signals
were detected in the ganglion cell layer (gcl) and inner nuclear layer
(inl). Higher magnification images of 37-day-old RCS rats showed
thinning of the outer nuclear layer (onl) in dystrophic RCS retinas (G,
H, double arrows) compared to normal retinas (D, large double
arrows) and a debris region (d) of non-phagocytized outer segment
membranes (G, H, asterisk). The following abbreviations and their
meanings are set forth in this figure ch, choroid; gcl, ganglion cell

layer; inl, inner nuclear layer; ipl, inner plexiform layer; is, inner
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menbranes (G H, asterisk). The follow ng
abbreviations and their neanings are set forth in

wao koos/02i3gur e ch, choroid; gcl, ganglion cell 3BCT/EP®4/010785

inl, inner nuclear layer; ipl, inner plexiformlayer;
is, inner WO 2005/023311 PCT/ BP2004/ 010785 8 segnent s
of photoreceptors; onl, outer nuclear |ayer; os, outer
segnents of photoreceptors; rpe, retinal pigment
epithelium and s, sclera. Scale bar (0.7 cn): 64 pm

in B, ?ﬁgﬁeﬂfka@ﬂ_ph@@orﬁﬁépﬁg{g é\ ."g’g REK&IA n§clEh@-|a%&-; os, outer

shows expressi on of rﬁ y from PN14 to
PN37 i rsegmiends tof pphatoreeepiors) rpedetipal pigprant epithelivos and s,

(E-H) rat stpain.. Retjnas .o 14- -0l .

hybr i disé’jfdam%{:ﬂ%a'?ﬁ“i @eﬂS@’)r %ﬂdﬁPd’gg [?E!g @%%3&8&’“ in A, C,
dark blgige positive signals conpared to sense probes
(A/E). In both rat strains, intense io0 staining was
predomi nantly found in the outer nuclear |ayer of

phot oreceptors (onl). Mderate signals were detected

i Nt h | | | | i .
T U230 s Sablosl B PRAEL Ao ARG TR B VP i
t hyildtype Riy+ (RDYVARD dysabeRic togy RCSAE-H) (bt strainbIRetinas of
arrows) of “than "that of normal retinas (D, _|arge
doldbday-ld mtdybadized with andsersg 6bprer@})e§§(3,1§) showed dark blue

OB RSGEND 3 o A g BBFA B g, menso
S estaRNee S walsi gevedominantiyhefourdd fouthe  auigr humuetear layer of

USAG 1 protein. The signal se [ derl.iped. Th,
ephotBecepiaTs forhaMaR<IgtE SEnaISHece SipteHeg agBewgangtion el

¢ : ; o A ; _ _
o E G eI oS Y BSPRIST Ae s)  rtnas
i nshoeéd thinhiab dISAS-dutes nacleat isyeedopl) dHeidoublei grrows) of than
Lol R ites B PPy e S Yoo (0 o
USAGh-bhb§od\tBloRPESGrRBAL eriraR@Xvas visible (G, H, asterisk).

Fig. 13 shows a partial amino acid sequences alignment of the rat, mouse
and human USAG-1 protein. The signal sequence is underlined. The

vertical arrow indicates the predicted cleavage site of the signal peptide.

Fig. 14 shows the transfection of RPE D407 cells using a USAG-1/HA

chimer. This indicates that USAG-1 is a secreted protein.

Fig. 15. lllustrates the tissue distribution of USAG-1 mRNA, achieved by
RT-PCR. This figure illustrates that USAG-1 is highly expressed in kidney,
forebrain and cerebellum, and in the eye (particularly in the retinal pigment

epithelial cells). USAG-1 is also present in the neuro retina.

Fig. 16 shows the in situ hybridization to study the distribution of USAG-1
mRNA in paraffin-embedded sections of rdy" pigmented rat eyes at
different postnatal stages (P14, P21 and P45) using DIG-labeled sense and
antisense riboprobes. The presence of USAG-1 in the eye and the retina is
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forebrain and cerebellum and in the eye (particularly
in the retinal pignent epithelial cells). USAG 1 is

wab®sopsesent in the neuro retina. 25 Fig. 16 BECDWB2004€10785

in situ hybridization to study the distribution of
USAG 1 nRNA in paraffin-enbedlied sections of rdy+
pignented rat eyes at different postnatal stages
(P14, P21 and P45) using DI G| abel ed sense and
antisense riboprobes. The presence of USAG 1 in the

eY§emBfisirifed. id Io'w°m b%?é\ﬁé arid idir R Qé%%ét forth
g Ftﬂ a s an

enonst rat éd, [ ow ng reviation therr

rremtmga‘lgmre gelt g‘amghbn ¢ell tayes; inlginner nudlearglayer;i onl, outer
cel | onl, outer

CBliggaY Bpere; rainal gt StpRBHT Sstera i s,

sclera. 5 Fig. 17 is a sem -quantitative RT-PCR to
conpare the amounts of USAG 1 nRNA in RPE cells of
normal rdy+ and pathologic rdy RCS rats at various
devel opnent al ages §P14 P21 and P45). As a control
t hEig:dveis aspaiguantitatiye RFRSrRde cgmmﬂ@e aRmaquits ef USAG-1

LRI EIG eel 1 oA 7RG i e

I ndevelepneptdlr ages! (P14e P@T mahd r BME).r &s ra, coriteol, the same
anmount of USAG- 1 nRNAs in_ retinal

cePXRreringenl Baperormashen mﬁwe&ﬁ@tﬁ%ﬁf&hg%&@ms of the
mﬁ/&&?‘ét ISKral r{%ea{ qp{? rs?érh? ééﬂe C%}ﬁ??’ﬂﬁlhrpf RRal léﬂa@éé as an

inretrnal ower at P14
t himteratal Eﬁﬁir@lnlh %nomﬁalDﬁyNeiEia piEesamionnit GNUSAGHBNRNAS in

PREFER ED EMBODI VE n t
- DB piesER T RRNel ool e diohs 0F 14 Solip21 than at Pas,
' n%@%@ﬁ%bwdrétml Uhe. aﬁiﬂun@r@f USAGIMARNAD in retlnal
sequences nore than one nucl eoti de
i nprgmmuremﬂwagale:@snalmwwratdmﬂ thanfairfe1 amg £45.
pol ynucl eoti des of the invention may be prepared from
any known 20 appropriate nethod including, but not
limted to, any synthetic nmethod, any reconbinant
nmet hod, any ex vivo generation nethod and the |ike, as

wel | DETAIDED DESCRIPTION @B THE RREEERRED EMBODIMENTS
rreans herein a pol ymer of am no acids having no

Iel,fjééd lgfeggp B@pghgrgns yolo) gnludc?eotld b AhB°R ucFelc acﬁjs” are used
mterchangeably and include, but are not limited to RNA, DNA, RNA/DNA
sequences more than one nucleotide, in either single strand or duplex form.
The polynucleotides of the invention may be prepared from any known
appropriate method including, but not limited to, any synthetic method, any
recombinant method, any ex vivo generation method and the like, as well

as combinations thereof.

The term “polypeptide” means herein a polymer of amino acids having no
specific length. Thus, peptides, oligopeptides and proteins are included in
the definition of “polypeptide” and these terms are used interchangeably
throughout the specification, as well as in the claims. The term

“polypeptide” does not exclude post-translational modifications such as
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25 the definition of "polypeptide" and these ternms are
used i nterchangeably throughout the specification, as

wawedosozss1i n the clainms. The term "pol ypepti dePCTHBRR04/010785

not exclude post-translational nodifications such as
WO 2005/ 023311 PCT/ EP2004/ 010785 10 pol ypept i des

havi ng coval ent attachnent of glycosyl groups, acetyl
groups, phosphate groups, |ipid groups and the |ike.
Al so enconpassed by this definition of "polypeptide"

argol ﬁ@&kd&ﬁhéﬂﬁ@e%eoaleﬁhatté&srﬂbﬁﬁwgggtsggig?énbé,t%c'setyl groups,

refers to the identity between two es or

bephesphatewgroups elipid agiodps antb e tlikeb Al cencorapasasass by this
can be.determ ned. by, conpari osistion in each of
th%efg@ﬂﬁfbﬂﬁé’?lmpé'ﬁ&nﬁg?nﬁ%'gogﬁsgtﬂgﬁeqfor t he purposes

of conparison. Wien a position in the conpared

S ETE TSrPR "$SquEtitieridentityy réfers &aiie identityobetidenotwas péptides or
then the sequences. are identical at that position. A
degheiwesn stguendeeicdeanids.y ldentify: hadwesncisaauegsps can be

it iseaf cpHBEG R Borliof e ol thelSfichE8s whjch may

dedse ealitfnedd €ont fthey purpbeesrofacbmpaisdd. $¥hernaepositiom in the
function of the nunber of jdentical amno acid , .
seRRINBAERD RAGURIGESIIHHGEYPIRG Qi dhe 9383 bagg RIRBINo acid, then

Si ngR séd’ﬂ%n‘&%.%‘?@ﬁﬁéﬂﬁ:ﬁl QWF?EB%&'%) A%ﬁﬁl‘éé?ﬁ sBquence identity
sequence (1.6., a portron o conpl €t e
pol hetwaerohudeicsacid esexpiencastis iasfusictioh aof thet mwahet wh identical

gglqmggﬁ)%g 593'%83%%hé€?ﬁ%é{‘5\é%ggéﬂéﬁc sr.iAQ' %e%ree of identity
POl YU FOLHRSS -acke 3E§HsFcdsIRNA| fuNCcEGHTRAthE OMsmber of identical

between two or nore pol ynucl eotides over a "conparison
wi naioiio eeidesequarsestbat are shated bebyermihasge aequengas. Since

20 contiguous ,nucleotid ositions _2 ip.a :

pol WA, E’_Pg@ﬁpgge\% dgRe ﬁ@gﬁ r“@ycod'@prjg%ﬁag%%@%&aﬂ (St 8 RQylign of a
n UCé&ﬁFléﬂé’ SRpRIsotRle atedRstide) 2Qhabnig guivhitar between two
nucl eoti des and wherein the_ portion of the

pol pelvoueeotides,s &iide bl May t isthesneampsise @ rigaiveRgg that is
por dRE PelleBio NS A RIdSRIcS, SequelElitielity Homparisons
(whbetwetretwa oF ndoreppolgeuciddtidésooseroa "c@mpdeisen ivindpw” refers
f ortoo hteI ggﬁcggthglngggnl%er?tf ot1 gte Ieta\g? 286&“&%%%35 nucleotide positions
wherein a polynucleotide sequence may be compared to a reference
nucleotide sequence of at least 20 contiguous nucleotides and wherein
the portion of the polynucleotide sequence in the comparison window may
comprise additions or deletions (i.e., gaps) of 20 percent or less compared
to the reference sequence (which does not comprise additions or

deletions) for optimal alignment of the two sequences.

To determine the percent identity of two amino acids sequences or two
nucleic acid sequences, the sequences are aligned for optimal comparison.
For example, gaps can be infroduced in the sequence of a first amino acid
sequence or a first nucleic acid sequence for optimal alignment with the

second amino acid sequence or second nucleic acid sequence. The amino
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To determ ne the percent identity of two am no acids
sequences or two nucleic acid sequences, the

wGemsmeesses are aligned for optimal conpari son. PCFBP2004/010785

exanpl e, gaps can be introduced in the sequence of a

first amno acid sequence or'h first nucleic acid
sequence for optinmal alignnent wwth the 30 second

am no acid sequence or second nucleic acid sequence.

The am no WD 2005/ 023311 PCT/ EP2004/ 010785 11 acid

r esdid URssidlied ! ROIESRTes?lat CfRpRARIHG BirfibN8ciIC blsitions or
positions or nucleotide positions are then conpared.
Whreuicleotidss i pasitiona aréethienr sompaeedie Yeken sa opesitior dnbihe first
the sane am no acift?%ﬁ_lsi due or .nucleotid

h .
coredBiheam Ao b st drubEcad setiiuf o nifipetide as the
”Ud:cﬁﬁéﬁpﬁ)%o%? pbSiEBhiIE Me sdcotid $étileries ittieé fibledils are identical

percent identity between the two sequences is a

f usidthpbpogitionhe nunmber of identical positions shared

by the sequences. Hence % identity = nunber of

: . e : I . .

ol PERer Iy Bt et Bl Elenondt SHLADRA Gt the number
beoft itle:'\ﬂ@wzpl dsiaﬁm'tshslga‘redmy the seh?edbé%.elﬂentte o6 ideamtigy &.number
Optj.mal  alignpent o equence or 'deternnin

co‘hgdﬁﬁﬂg‘?_ﬁ{ nfasa#@m/ﬁaﬁaﬁ 6hALEYIRRRING PoSItigagix 100.

hormol ogy al gorithmof Smith and Waterman (J. Theor.

Bi gl thic 9 : the s b R0

o1 P his Hompardtip e ciiiiced tah be e sBme I5R6OY, may be
Bi differents{3)length. Q@pnabaligneen)  ofbpeguencesrfon dajermining a

E,irﬁgnm l S{aj@n \g\gl?gévvg'ag)? BEZC%Q%&&% E}?S@%?Scagg}]do&dgg? nailgorithm of
COBRIitheahd S ateil=RRN U6 iopf gih ) ,

BESTFI T?m%gﬁémand 'TFTSGI%%niB'H.Q{ r?g W?:%dﬁﬂo %gggg ??2’3 by j[he
sohemalcgyraligripeniRelgesitun ofoNeedieman endoWinssh, & gl Biol.,

- . . o . ! Paee
" AB(ET G, Fupiy 31918 o3 o SRR ER 5t BimBarsPiia, the method of
t meaﬂs@heandpd‘;wn,agﬁv@&t iLg@g,t iﬂvays, 2444-2448 (1988), by
co ari son w . nado enerate e arl |

s&ncgepétﬁriz?ﬁéﬂw@reegﬁagges of t@é@ae@ mﬁﬁﬁ?rﬁ%ﬂﬁi PASTA

NSk TR PEOMEOBEC AR EE oot PGS egBase 70

Genetic Computer Group, 575, Science Drive, Madison, Wisconsin) or by

inspection.

The best alignment (i.e., resulting in the highest percentage of identity over

the comparison window) generated by the various methods is selected.

The percentage of sequence identity of a nucleic acid sequence or an
amino acid sequence can also be calculated using BLAST software
(Version 2.06 of September 1998) with the default or user defined

parameter.

The term "sequence similarity" means that amino acids can be modified
while retaining the same function. It is known that amino acids are classified

according to the nature of their side groups and some amino acids such as
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(Version 2.06 of Septenber 1998) with the default or
user defined 25 paraneter. The term "sequence

W@ Rwslz3it y* nmeans that am no acids can be nodPdT/8P2004/010785

whil e retaining the sanme function. It is known that

am no acids are classified aﬁ%ordlng to the nature of
their side groups and sone am no acids such as WO
2005/ 023311 12 PCT/ EP2004/ 010785 the basic am no aci ds
can be interchanged for one another while their basic

f i [ S.naintai . Y war . ,
 SRE S AP B 3B e A FUBL RS G il pasi
pPalmedH istRalaainedt of a given reference pol ypeptide
are 5 pol ynucl eotides which encode pol ypeptides that

differ fromthe reference ol ypept L de but ener
el i afiehmy hé!ﬁf'af'@ncl"’héﬂaref@ﬁ'ﬂ}%c erf‘gt & ?ynl.}/cleotldes
re 0 rdfant I

SREISP ARINGRUNGE ol G°Sl e e pabpgrde aro
Wq)omra.lc&ewt&ieﬁmmmmehcwe Ipnbmepihelesrthat diffestfrom the reference

?&fﬁ;@@%%zar&@”rg@”% [ag‘g nf%?rggﬁelf)g’g%@@%m Sqr%fptetrgﬁcs of the
ex3fiteRice I _SALRFBAL BFeF de)VIﬁJdl@(bﬂdb Wi®s®e a naturally

mut agene3| s techni ques that are applied to
pod)c;anmnm@ailebresanmil orsit oray ke gavaraing th@gﬁMWrynaturally not to

di ff t ed

el Sc poprhatiAl SraRRnu s pEHfE fbieifs pgiynucieotide
Si el de ﬁ%’eﬁi@'bl‘y agd exbpEmiuteginess tddhniglesy, iineluding those
Vari ants of polynucl eoti des accordi n?%t o the

i nnetagenesisdea @Iquﬁatthaér%rencﬁm"ﬁﬁ] dp@lafnuw@et@%ﬁu gells or
sequences which are at |east 95%identical after

al 9@3 Sto the reference pol ynucl eoti de encodi ng the
reference polypeptide. These variants can al so have
96&En8rdly, Yiteranded ard 9Aited 2 treafitbecrudleetide sequenceseof the

ref erence pol ynugl eoti de cl eoti de changes presen
i nrefergRceaAnd p@"ﬁfﬁc?'@of"%@ Sve ,%“am'eh“"%"gf regions

neﬁﬁﬁu&gat t hese changes do not alter the amno acid
sequences encoded

Variants of polynucleotides according to the present invention include, but
are not limited to, nucleotide sequences which are at least 95% identical
after alignment to the reference polynucleotide encoding the reference
polypeptide. These variants can also have 96%, 97%, 98% and 99.999%

sequence identity to the reference polynucleotide.

Nucleotide changes present in a variant polynucleotide may be silent, which
means that these changes do not alter the amino acid sequences encoded

by the reference polynucleotide.

Substitutions, additions and/or deletions can involve one or more nucleic
acids. Alterations can produce conservative or non-conservative amino acid

substitutions, deletions and/or additions.
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by the reference pol ynucl eoti de. Substitutions,
addi ti ons and/or del etions can i nvolve one or nore

woebe2s11 25 acids. Alterations can produce  PCT/EP2004/010785

conservative or non-conservatiye am no acid
substitutions, deletions and/E) addi ti ons. WO

2005/ 023311 PCT/ EP2004/ 010785 13 A "functi onal
variant" of a polynucleotide of a target gene of the
invention for the treatnment of retinal disorder,

POR SRMmEASnAlINRarfTE of wnsolyAliclastiddef aofzrgétr gohavuf ahe iivention
derlves An exanpl e of functional variants are the

" bty ltr@@ltmsanta@f .ret@nalr@gﬂ@w.s posegssesithg samerfagetion as the
SRR, A A0 BB LI oRRL B, are o

copplogiealpt abthes trakfilienteQefedlify td GRagrmentspretaining lessentlally
nucl eoti des identical to the natjve ge_ne sequence.

prtbgeﬁ@n"ien\ﬁé'i*ﬁtio@n asr dhe d@yrwmw diativee §eNRg fuch fragment

ﬁﬁeﬁég%xb& so?’g’%é :bstazlae " soF der résupgfﬁ%b¢ﬁbl?lnjﬂﬂrgagtrlguous

de*&ldleotmfespdemmact@uwnatwe geheseqeencel cel | s.

Exanpl es of retinal disorders include ocular

degener at | ti nopathi es ti Jd ke, .
Hibiesen mvenfinnibrowdgs astabi F bafndiareling) dister in a

r §hbRinkdls Pi gnmentosa, nacul ar degenerations, Leber
congenital amaurosis, gyrate atrophy, Norrie disease,
choroiderem a, 15 cone-rod and rod-cone dystrophies of
arAfS used hereishia reting) etisasder” is sodisprdes regulng in injury or death

O bPeeB ot ks Fhihel 28ns, Limiles Ui FBMaI R8I iholude

n%&ﬂ@i@egm@mldjn‘fdetlﬁapéwésc refirtitaand the@heaExamples of retinal
abet al i poprot ei nem a, nucopol ysacchari dosi s

Baieganeration disoyder iprlude miinitsPigmesiesa, zmacqliar gggenerations,

d'lf’&fe?ecohﬁ%lrtéloasmgg} 1 aqﬁéfe”e?&oﬁi‘ggl na |Q§i Sors%"@ﬂgr&éﬂ&emla
I rtcdne;dmdarand e'bdrcainedeiﬁtrephbsom asy niypes; dJsherisorsyndrome,

B S BE ST HE e s il Hyetrophy and Nort
éggllsdhb g{\/fa;c?leiﬁrf‘ggw By ?gfrﬁﬁdgg Pleré Shie Hunsdtas f infierited
dessysterpice disedises esuaht iast abetalippproteinemia, mucopolysaccharidosis
VI, Bardet-Biedle syndromes, Batten disease and Refsum disease that
include retinal degeneration among the symptoms. More specifically, a
retinal disorder include any retinal degenerations, syndromic or non-
syndromic degenerations or inherited retinal degenerations. There are also
retinal diseases resulting from abnormal expression of retinal specific
genes that are required for retinal development/differentiation. Also
encompassed are congenital abnormalities of the eye. The invention
provides methods of treating congenital abnormalities in a mammal
comprising modulating the amount of a polypeptide encoded by USAG-17 in

a retinal cell.
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25 enconpassed are congenital abnormalities of the
eye. The invention provides nethods of treating

w@oemwgerastal abnormalities in a mamal  conpri SPEIYEP2004/010785

nmodul ating the anopunt of a poHépeptide encoded by
USAG-1 in a retinal cell. 005/ 023311

PCT/ EP2004/ 010785 14 Preferably, the nethod is used
for treating a retinal disorder resulting from an
abnormal expression of a gene consisting of

pr pesrerstly, thévhethod@8Tused ﬁﬂfeatﬁgTéSretmTﬁrsddﬁéﬁrésultmg from
SOST or Pcdh-y-C3.. As _used herein term' abn7o 'rsraé
exph@bspgnal %‘?r§§§'09&faﬁ19%&%ﬁ@§§'ﬁt§m° PigRaResiny TMS-2, OATT,

PP T TR AT B TR LB REACT comparba 1o

the expression in a retinal cell of a subject who
doas wsHd defdin) tHe tems dabnolinsalr ebgiresstont esfebsd Yo am expression

e b 1 otk TR il o
gegﬁrn%f%&sdraep%ﬁéﬂ em ﬁ?gcfi @%ﬁ?@ég@ny it a 'errnal cell of a
re

ction or an Increa eas tar get
gesgbjeti\Whiosddes et stffer Ifmrarsmdhejrsm'd’end?miertably,t an abnormal
on-functi onal

refers to th
po?&?@f@ﬁﬁmés CaneRercbwiAa A webclon or BRib @R of at least 10% of
Pgﬁl tnhsLt” 8MidlaRt YENETIRRA ¥ defedtdh@n@didte preferably a

iC form of the gene encodi ng sai d pol ypepti de
Ac rexlutitiog aran increasecof ableashSatmahtarget gene mRNA isfdetected.

t f th t I d
ol frifializy smoPByTEay, ¥ el Do PR o Boaphgunctional
or pERpepis T tHeFetar ceFFQh gaticHBE Tebilting YrdvA I8e @xpression of
treafin retinal degeneratlon t he net hod of

tra egiel alirlicifare of thmaeee ensodiggisaid palypeptige o
keep a retinal cell viable or alive for a period of

Kgcgrra‘?rﬁigf tl'%himegﬁ’on l%?ﬁfa’ a1 ?b% g)?trrrhegrtré Qmptoms

purposes of
rebferthet oetimpl disonddr ds aehmfnaieki aer aedmeedplar prevented from
i ncl udi ng humans, donestl Fet anlnal such as

doagogre 89 ok Replopgdurtagt ( Far 1t SPasilicr BLERFSE Qfrfzeating
a 'd%gEHﬁPéﬁonTﬂfe Hﬁitl'?kﬁ’ci’ o@ftre*atrﬁehﬂaremé P0eAAH rréfé¢§ to the

atin anmbunt of a polypeptide encoded by
t aagdaty pdreesa retina el viakde ohalive farm peried of timg greater than is

observed without application of said method.

“Mammal” for purposes of treatment refers to any animal classified as a
mammal, including humans, domestic or pet animals such as dogs, cats,

sheep, pigs, cattle, etc. Preferably, the mammal is human.

The method of the invention comprises modulating the amount of a
polypeptide encoded by a target gene selected among the group consisting
of prosaposin, TMS-2, OAT1, OAT2, OAT3, OAT4, USAG-1, SOST and

Pcdh-»~C3 genes in a retinal cell of said mammal.

As used herein the “retinal cell” refers to a cell of a tissue of the retina, and

more preferably, the photoreceptor cells, cones and rods, cells of the inner
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USAG 1, SOST and Pcdh-y-C3 genes in a retinal cell of

wa200d/0msmmal . As used herein the "retinal cel |l PCT/EPTOOE010785

to a cell of a tissue of the retina, and nore

preferably, the photoreceptor ¢ells, cones and rods,

cells of the inner WD 2005/023311 PCT/ EP2004/ 010785 15

nucl ear layer including muller cells, bipolar neurons,

hori zontal cells and anmacrine cells, the ganglionic
celdugledr Iﬁ?é}gi_nlcmfdiﬁg?lym_illé?fcélié? bigdlandeufdlss, esReMtal talls and
the retina i gment epitheliumcells. The term "gene
corgnaeringy celis, ghesaargionic Tels 0f ganglionotayer ofs thgarstina, and

QA " iy onpass the nucleic
ac%%geggmlfesfeﬁﬁ %@H’geggl%g)ghé@ﬂe%@g of prosaposi n,

TVMB-2, QATI, OAT2, CQAT3, QAT4, USAG 1, SOST and

Pcdh- r C¥hgeterm dgentefdonsitimgr off presapeasid, aiyS-2, OAT1, OAT2,
functional variants. For easy reading of the text, the

gerfAT3c T4t Und Gl pp@SdpgarnPeals-63” @nrompass; the nucleic

ooy e codifo SeaheRy o plesdnosi, S 2 S0AT 1 0AT2
"t WAES, OATS USABIEESOST hnd IPsuth-3 O3 §ehey @sb@éfined hereafter

shown in the present invention to express

© polapde gny dctipnahvaiiantse drart easy nreasing «fi e texignthet genes

¢ heoSisHor pSRRBRU JMSiE (Ra T T DBTY, AT usac,
barg®8T dHdoPedLi0B ahd eheiPfurienal earicHtd il BeRsrehRér referred -
diagnosing or treating retinal disorders. Preferably,

a @&ribectangetgane§’.of prosaposin conprises the
foll owi ng coding sequence of SEQID NGO 1, or a

nu I C.agy i t % ef.erahl 2% :
b, 25 000 B phFtedE G i1 broctBER08pton 1o
SE@xpEess2foliedtidesrwhichi areodearelddyinaihiel retinkl pigimeanit epithelium,
thereof. A gene consisting of TM5-2 conprises the .

f oltNQFRPNgPEQYiInG el pvideNGs thaicthess \genes gre dnvolved in the
nu j ) hay ) t 0 f b 08 an '

o fietidtioficufor 1B4IrES, Blovidia by e RPE SndTafe 10 bepes for
SEQ@iagndsingor foeating fetinbbdisoeddry. acti ve fragnent

t her eof .

Preferably, a gene consisting of prosaposin comprises the following coding
sequence of SEQ ID NO:1, or a nucleic acid having at least 90%, preferably
95% and more preferably 99% identity to the coding sequence of SEQ ID
NO:1, or a biolobically active fragment thereof.

A gene consisting of TMS-2 comprises the following coding sequence of
SEQ ID NO:2, or a nucleic acid having at least 90%, preferably 95% and
more preferably 99% identity to the coding sequence of SEQ ID NO:2, or a

biolobically active fragment thereof.

A gene consisting of Pcdh-y-C3 comprises the following coding sequence of
SEQ ID NO:3, or a nucleic acid having at least 90%, preferably 95% and
more preferably 99% identity to the coding sequence of SEQ ID NO:3, or a
biologically active fragment thereof.
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25 A gene consisting of Pcdh-y-C3 conprises the
follow ng codi ng sequence of SEQ ID NO 3, or a

woewbseesiaci d having at | east 90% preferably PSHEPR2VA4/010785

nore preferably 99%identity to the codi ng sequence of
SEQ ID NGO 3, or a biological I1§5 active fragnent
t hereof. WD 2005/ 023311 PCT/ EP2004/ 010785 16 A gene
consi sting of OATS, QOAT2 or QATS conprises the
foI | owi ng coding sequences of SEQ ID NGO 17, SEQ ID
t lei . .
NSRRI NOWTY, GATRSF O P optlshe e Blduing coding
pregqueisey @§6EQeAD tNOtly, sE@CD DIINONO718 Sy | SE]GD I8 NO:19

o reRpEeh VRl B PHEPED RS 8o, Bf 1dbst %! oidiergbty 95% and
OATre br@é?é’ol?@g% $dérmty e SE(QHBSN@W TSEQUIRN@9B%r SEQ ID

sequence and functional variants ther GOf A gene

6119 regpestivelxrar adiglpgicedy aebve cﬂtagmmgher@mf rigspecially, the

SRR Bl R A D T, B T S e RdE fien gene

9986 dquibsitiel dnd fupicBERaNArRiRtS therepf.a bi ol ogi cal ly active
fragnent thereof. A gene consi stl ng of USAG 1

copprises the follo codi n uence of SEQ I D NO
227\ (SREe cpngisting of 34}9 Ihgempr eac & folowig spdingasequgnce of

4]
2 SECL N0 28 B bl g Gt 808 ApleBlf oo anc
( smere Fargferably 89 %aideintityo go CEQY IBANOV20,f oragnbialogically active
h r eof {A consi sting of SOST conprises. the
rR9Rent r@gﬂ PIng sequence of SEQ ID NO 21,o0r a
nuclelc aci.d having at least or a nucleic acid having

atA deprstorMisfingrorUsably c@@%’@.@g tﬁ@'f@lld%lﬁ{; iy s€§dence of
|dent|h:%/to SEQOID NO 21, or a tdglca active
C

f ragRell NQre22 (3ee, Xig 118, oéamuulmma hayingraideast or a nucleic
o A g 5L BP0 31630 S5 Bl Bl govp gonty

phpsSEQAQ NA: 22qspe £Big 18), of atHl@Iogwaﬂ?bcm&agmérh ¢hereof.
cell. Mdulation can be performed for exanple by

| hi g8 AnSRting ot SaSinGOPIRGEER ey lRgNG: Codingpgequence of

adgE@ B 029 dP%a HuMRISHEHENIRG &t least or a nucleic acid having at
least 90%, preferably 95% and more preferably 99% identity to SEQ ID
NO:21, or a biologically active fragment thereof.

The term “modulating” means either reducing or increasing the amount of
the synthesized polypeptide in the cell as compared to the physiological
expression of the target gene in the cell. Modulation can be performed for
example by inhibiting or increasing RNA synthesis or by inhibiting or
increasing protein synthesis, or by administering ex vivo synthesized
polypeptide to the cell. The term “modulating” also refers to increasing
specifically non-pathological expression of the target gene, or reducing
specifically the expression of pathological form of the gene, when said
target gene is expressed under a pathological form in the retinal cell of the

subject suffering from the retinal disorder.
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25 pol ypeptide to the cell. The term "nodul ati ng" al so
refers to increasing specifically non-pathol ogi cal

wezpsession of the target gene, or reducing  PCT/EP2004/010785

specifically the expression o& pat hol ogi cal form of

the gene, when said target genhe is expressed under a

pat hol ogical formin the retinal cell of the subject
suffering fromthe retinal disorder. WD 2005/023311

PCT/ EP2004/ 010785 17 In a specific enbodi nent, the

ek @ pecifip lansissdimet theimethbd eoemrises Thodulatihg the expression
tarfget genes in a retinal cell of a manmal.

" eRipthedarast genes I arstinalgeliof a mapealce| | ul ar

mechani sm of transcription and/or translation

g né@é&ﬁé@%ﬂ %P4 Og?é’rﬁat"i o?'%I %&‘tﬁ@ K @BF irﬁ@crﬁg\gﬁﬁegf Bandcription

en i NcY ease e protein synt Is s
r egueliet édinslationegnalpling thee pendtietion ld g ipolypieptide encoded by a
synthesized at a low level in a patient suffering from
a 9¥%¥nal disorder, the nethod of the invention
preferably conprises adm nistering to said retinal

celWherpicPdd<ecof e moRsIAtsyaihedistiBTeqlesteal fir semhple, because
carrying a 1o nucleic acid conprising the target gene;

sathe pratejptis gynthasizadyaiopdawlavel in arpalient §UB‘eangrf?rerea’ retinal
2B B b e, Py B FIARL K poge8 Siministoring to

expaigsietingl eélltie dffectvd agtnmtiol 4 beneatanvyfér vettor, darrying a

"gene transfer vector"” refers to a vector approgri ate
f opueleignacidr eomgrising 1theqiarget; gene: said darget geng being operably

anﬁ’nl@éﬂofoeéﬂ&ﬁo ia%tigéﬂ??éiﬂ rfaﬁﬁaltc{eﬂ.nSf ormed cell. In

Vi VO gene transter to retinal cells have been
acconpl i shed using adenovirus, adeno-associ ated _
vi Ans ‘effpdtivedambamty is w ambunit sufiisient ddeachievastheasequired

well as jnt ati ve,and nop inteqrative |entivus-based
veexpessiomaiibe tarast Oafie I e FtBRIELGA o4. 10810 ang
Takahashi et al., 1999, J 20 Virol 73:7812).

Tr ANSyefd fanSreyddién Sefdrs IeCh OfeittdroappiopYiats fae Bansferring a
transtfer to retinal cells are al so described in

degene in theigepamenef amelliang expressiog @i 9spe, in fha deangformed
o G 2 /8" GRS i er B Refhal bellf HEVENSEen agcomplished using
pr adéeneVings nadenotissbeiated virus, gutted adenovirus and guttless
adenovirus, as well as integrative and non integrative lentivus-based vector,
(Miyoshi et al., 1997 PNAS USA 94: 10319 and Takahashi et al., 1999, J
Virol 73:7812). Trans-viral gene transfer vectors for in vivo gene transfer to
retinal cells are also described in detail in US patent application
20030003582, January 2, 2003, incorporated herein by reference.
Preferably, the gene transfer vector comprises a proviral genome which is
selected among the group consisting of adenovirus, adenovirus associated

virus and lentivirus.

The invention also encompasses a composition which comprises an
effective amount of a gene transfer vector carrying a nucleic acid

comprising one of the gene selected among the group consisting of
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sel ected anong the group consisting of adenovirus,
adenovi rus associated 25 virus and lentivirus. The

WO pooé2i3on al so enconpasses a conposi ti on whi cPCT/EP2004/010785

conprises an effective anbunt of a gene transfer
vector carrying a nucleic acit® conprising one of the
gene sel ected anong the group consisting of WD

2005/ 023311 18 PCT/ EP2004/ 010785 prosaposin, TMs-2,
OATI, OAT2, QOAT3, OAT4, USAG 1, SOST and Pcdh- y-C3

Sgéépés%,dT@?JE, éﬂwgp;\g/g, l@A 73, dgpﬁ,d USA G- RSB @Ind Pedh-

I'n'sa retina Sai d conposition can _
f e CBeJerneeBaics gene ing opepdily lihked do ampramotert active in said
angi ogeni c factor, or a gene transfer vector
coapp@lsielg a nucl eic acid encoding a neurotrophic
factor or an anti-angiogenic factor or cells

pr#’ﬁ&%&ﬂgé‘&ﬂoﬁ rPﬁ‘liJﬁH?era%&ﬁHﬁQé rPPRUfotrGSHiIE faBlorddr an anti-
anti-angiogenrc factor. This";conposition can be used )
f aingidgeriic efattorntorod gene rimnstirs vector scaraprising caosugleic acid

RSP Ga. P ORRN Aok Pl vaNEHOBIRBSHIC dogoReor cells
: [@Baﬁahg‘éﬁﬂ %cgéﬁ'rpgﬁea%éﬂﬁé%p’lﬁé fERoPér dn %ﬂﬂféﬂgﬁgémé factor.

e treatnment o tinal disorders, retina

degenerations and/or retinopathies as disclosed in
t NEhipreaypposition ezan e, used dor de dreatmenyi ofgrefingl Jisgrders as

acj.d ,conmprisin n . gene sel ected anong the

gr ﬁ‘ﬂ°§%@§1 e ‘%‘&%‘Sﬁt %ﬁ%@ﬁ@& n, TMB-2, 15 OATI, OAT2,
CATS, QAT4, USAG 1, SOST and Pcdh-y-C3 genes, said

geTiRe hitientionrAs@lehyompaksss the aseod@nt effectivel armount of a gene

said retinal cell. In another ?n‘oodi nment , ttgg tﬂod f
c draisTele yeaiai Ifi thee MAYIAGEUENET & e CORPOHBRPIR figofieatment o
quéﬂhélsaiggrdaé? efdimgl Hég ﬁé@ﬂgﬁs %ﬁd%r%hﬁ@?@ﬂw‘i&eas disclosed in
encoded by a 3’0 gene s ?ecte anong the group

caheiprebent infeptiars sais vactol bBrreingGTiLclei©aTRl canpdsing one of

T4, USA G 1, OST d Pcdh-y- C3 .
erBABRER: SSIEFEIarHot LB rolasCatirina ol PGS M 2
eyﬁz\ﬂ, \@R‘?‘EP%)AT@”OSAWPU%GQL%OW 8RH1 PEIAIEB gepies, said
cells, erein sald cells

gene being operably linked to a promoter active in said retinal cell.

In another embodiment, the method comprises administering to the eye, a
composition comprising an effective amount of a polypeptide encoded by a
gene selected among the group consisting of prosaposin, TMS-2, OATT,
OAT2, OAT3, OAT4, USAG-1, SOST and Pcdh-y-C3 genes.

In another embodiment, the method comprises administering to the eye, a
composition comprising an effective amount of cells, wherein said cells
produce and secrete a polypeptide encoded by a gene selected among the
group consisting of prosaposin, TMS-2, OAT1, OAT2, OAT3, OAT4, USAG-
1, SOST and Pcdh-»~C3 genes. The composition comprising the cells are

also encompassed by the present invention.
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produce and secrete a pol ypepti de encoded by a gene
sel ected anong the 25 group consisting of prosaposin,

wakm®sA2330ATI, OAT2, OAT3, OAT4, USAG 1, SOST BCIIEP2004/010785

Pcdh-y--C3 genes. The conposition conprising the cells
are also enconpassed by the 1ﬁesent i nvention. WO
2005/ 023311 19 PCT/ EP2004/ 010785 Preferably, the cells
are eucaryotic cells, nore preferably mammal i an cells.
The cells are conpatible with biological use in vivo

anslefdrapRAtie E8istbre gﬁcé}?btm esind, hhbrégr@ﬁéréw Rfzrmiakan cells.

act|V|ty anples o I's incl'ude ut not limted
t ortieé beltdoammpahlkﬂe|w;th:b|blcg|caieqsgtlaw\fqggnd“gmaghcular do not

ggql)%hstplfa Elg(%vt\lltl] quéé’] qg:g(c)tl\ggf Ea{gf’m@ g)ﬁ %ﬁp%ﬁHI&c&e bﬁ%ot limited
C%' florbBlhsks :%u&aleosaués héﬁdt@@,&és Cn@uraxamugemd: the like, CHO

Specific exanples of cells to be ‘used i ncl
f i ¢ellsbkidpey cellsidPC42 celllinas, MPGH epll %ﬁssmcw?s and the like. The

Crietsiapedbe Sbigiobblis BedentBE*nB8M Rt <t ai o col I

Ilnes produci ng the pol ypeptide are prepared. These
*)écm@ lé&!ahtpléw of 2ills a0 dheousseirelate dinpoklasts; suich as murine
n uc

fibiosts, dn PABIERAIH-SEAIS. (AT Bgelbo Phifs gells and the

n@aam’mtbry reactions, the cells are preferably

en psul ated with an appropriate bi oconpati bl e

material. Methods of 15 encapsul ating cells

aplpr @ préefered embadiments statié el tinestrrodyeingrthe polypeptide are

Sgﬁl‘%}éb cfl d'@gés%: ce[zelﬁsgﬁgléﬁyscc&rgﬂlnognég)ﬁhg%?% oj)‘h?s of e nucleic

di 5¢ig'cenkiraét stfcoe nd e p@lyﬁe tRiecinebirgtédiintditheir genome.
vi treous body of the eye. preferredlrrplantatlon

routelsthelnjectlon|nthe|ntraV|treous awa/ (%
Ot Inerorger yiepavaids inBameaierybdeaations. sibeegefl, are preferably

onb
ﬁp%{'qas@ﬁ?gogﬁ@,% Zaﬁ)j)ré(pgh%t?oygﬁ;loc F%atlgfé(;?ﬁlaglal Methods  of
o onepuiingpiils apsioptiatenfor saingnisgration bdbe @yel e dassribed,

ciliary neurotrophic glial-derived
nelar sxaapte d“f%tp@?entrﬁe&?cfigﬁovw h factor,
br ai n-derived
The polypeptides or the cells can be administered in different sites of the

eye, preferably in the vitreous body of the eye. A preferred implantation

route is the injection in the intravitreous cavity.

Other polypeptides can also be administered in combination or separately
to the eye, such as neurotrophic and/or anti angiogenic factor. Examples of
neurotrophic and/or anti angiogenic factor include ciliary neurotrophic
factor, glial-derived neurotrophic factor, nerve growth factor, brain-derived
neurotrophic factor, fibroblast growth factors, endostatin, ATF, fragments of
thrombospondin, and functional variants thereof. In a preferred
embodiment, the method further comprises administering to the eye, a
composition comprising a neurotrophic or anti-angiogenic factor, or a gene
transfer vector comprising a nucleic acid encoding a neurotrophic or anti-
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neur ot rophic factor, fibroblast growh factors,
endostatin, ATF, fragnents of 25 thronbospondin, and

wo eovspesmnal variants thereof. In a preferred PCI/EP2004/010785

enbodi nent, the nethod further conprises adm ni stering
to the eye, a conposition cofPrising a neurotrophic
or anti-angiogenic factor, or a gene transfer vector
conprising a nucleic acid encodi ng a neurotrophic or
anti WD 2005/023311 20 PCT/ EP2004/ 010785 angi ogeni c

f a&lggﬂ{)gé‘ﬁw GabloP ' beb@u@ﬂn‘lﬁ SR& rs%bféi?}f‘a W?élfr@frggméi 6r anti-

= angrogonic actor n a speci enbodi
wharngiogenioiadtot.i on of the target gene is requested,
for exanple because t he target gene i S over-expressed

Lglgg%agggg IS (ﬁ@ gyv Eeﬁ?gﬁb{t qﬁbager’c‘g&é%%ne ig requested,

e)%rreeg Bibld Ee@é\iéee!hbsté gétf girieie cfv"e@-@xprésf%tedﬁﬁ'patlents suffering
di sor e nmeth onpri ses admnlsterlngtoa

r efromad re:tmal disordennamigicause gepathelogieal érm ek theytarget gene is

carryin n. anti.sense,
e e RA B il A28 (908, eldbrdr, e, methos
set&ppAsed %dn'ﬂhisbérlngs b6 ca fretigall yell b¢ @mmmalp@ génel tpansfer

a nmut at ed pat hol ogi cal formof the tar fn
cm@gecwusg @@e@mse(nﬁes;f the farget senﬂalg @Hﬁﬁ’ﬁmPQ@'me"t

[

L3R Dl B SRTA0TRY Rl SRR o gporpesion o
(1§$1&)ta&fd patﬁo@@déﬁﬁmbf&%taﬁgﬁm Dow i ng et al.
(1962) J Cell Biol 14: 73-109]. Congenic (genetically

:Lgéhar ,q? yStrg%&g zlﬁgg[r t &fsqttﬁvgk ngtrop(%-,rg strajn, wag the first
%ntaﬁé@wiﬁ n'@\ﬁ\bhe( 318§ér)béd1w&§tlnl%ﬂea%Nys‘tﬁo%h?c{Boume
rimary ficiency inth

dyet ab{1P38 RESt uJaOpathalm 2t2he61?p§2aenoyvhpyuea ah (3062) J Cell

= e 5 5L IR o SRS rt s

[ %P@rsu%eauent( 185@10 8 [ExvaiRaes a?llgms)umeﬁéd m4) 242-4;
dman et al. éplﬂm ence 2

dyl;auﬁttt(1(9c81l elawgstt Wé!lfg%dﬂgllgﬁlc&i@ ;t%zgnsﬂaf The primary

SORLRGERES. PR PR ECSCA ARl ISR’ BORPTGIen of o
(1976) Science 192(4241): 799-801], which are unable to phagocytize and
shed rod outer segments [Custer et al. (1975) Exp Eye Res 21(2). 153-66;
Goldman et al. (1978) Science 201(4360): 1023-5]. This dysfunction leads
to the gradual accumulation of undigested OS debris and concomitant
photoreceptor cell death. In RCS rats, photoreceptor loss starts on
postnatal day (PN) 18 and is extensive one month later. This autosomal
recessive disorder affecting rpe cells was recently elucidated in RCS
dystrophic rats [D’Cruz et al. (2000) Hum Mol Genet 9(4) : 645-51; Nandrot
et al. (2000) Neurobiol Dis 7(6 Pt B): 586-99] and in humans affected by
retinal degeneration diseases [Gal et al. (2000) Nat Genet 26(3); 270-1].
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postnatal day (PN) 18 and is extensive one nonth
| ater. This autosonmal recessive disorder affecting

w0 p@spozd3is was recently elucidated in RCS 25 dpGI/ERIN4/€10785

rats [D Cruz et at. (2000) Hum Mol Genet 9(4) :
645-51; Nandrot et at. (2008 Neurobiol Dis 7(6 Pt
B): 586-99] and in humans affected by retinal
degeneration diseases [Gal et al. (2000) Nat Genet
26(3); 270-1]. WD 2005/023311 21 PCT/ EP2004/ 010785

i a8nishown in
hALRBHEH SABRRSBh TG drs, RERIAT PR Ao Rag e st
eRGR:yetrophic rabs; Eropiding ievidericet thiat thye mxpressipn abdhis gene
affected al so.in hunman reti{nal djje ener,@i ons. Thus,

t Pightke affecird @SR IndalimaN Feting CHWRosi ng a
retinal disorder in a 5 manmal, conprising

| 4R0G! {q\g iRYeRibrABRVIEY a SHEMeaToPaiaghosinge eetirll eisarder in a
among the group consisting of prosaposin, TMS-2, OATI
OATEMITEN DMPIisiTa jdantifying ansastoraal epprassincal 3 grae selpcted

retinal cells of ' I r e [ n

_SoHEk 150 o o Blafng B FR=pl0f i3 daTanAms, ot
fIoAT2 1AGY - SHSPT&kd - Pédh LTI ngerssdadli retinal ddlis of said
method for diagnosing a retinal degeneration' in a
mavaraal owhereirs eaid atemrnialiexgressiomis ipdicagve ghat said mammal

expressjion of th rosaposin gene in retinal cells of
s &HHerh ?f%@fgf%ﬁ‘?’ i'd inhibition is indicative
that said mammal suffers froma retinal degeneration.
AR GrieRs mBsaIneo | ee epathbe fEed'wgnedingﬁametHiaigjagermngmon ina
appropriate 15 techniques known in the Art. n .
r ehammalgceropaseideriineng aeﬂ'ﬂwﬁﬁw% EXREGSSIPN %%1 Figarosaposin
speeific i@H 0 int$¥id I6RBItRIN \dicative
ceﬂﬁa%ebt' 5%@%%%%5@52%@%%@?5'3%@ lIn as anti bodi es or

| itganshid pesmfriat saffetshieomab retinahdegeneratione of t he
correspondi ng pol ypeptide. Wien referring to increase

or_reduction of fhe |evel of_ synthesi 0 [ ;
an@b@i’”l?é)p?&fﬁsﬁ'@é‘ r‘F@(‘hgﬁ’s ({q;eét& n#?é%eﬂog%sagf%gp”ate
C3BcRSiqHES IkndWR S tHB AeES When udseréingntd t abmorenalr structural
sem -qﬂantltatlve RT- PCR amplification. EXx

l anpl es of
préxpeession, probeaspeeificsd dhe petheiogicst farm df the gengerdiNA can
”bee designed accordingly, as well as antibodies or ligand specific of the

abnormal structure of the corresponding polypeptide. When referring to
increase or reduction of the level of synthesized polypeptide, any
appropriate methods to quantify gene expression can be used. These
methods include quantitative or semi-quantitative RT-PCR ampilification.
Examples of primers which can be used for RT-PCR amplification of the

target gene are described in the Examples below.

Compounds capable of modulating in vivo or in vitro the expression of a
target gene in a retinal cell of a mammal are useful for treating retinal
disorders according to the method of the invention, and can be used in a

pharmaceutical composition.
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target gene are described in the Exanpl es bel ow.
Conpounds capabl e of nodulating in vivo or in vitro

wo b@sexpiessi on of a 25 target gene in a retiPEl/ER®04/010785

of a mammal are useful for treating retinal disorders
according to the nethod of t %2 i nvention, and can be
used in a pharnmaceutical conposition. WO 2005/ 023311
22 PCT/ EP2004/ 010785 Conpounds capabl e of nodul ati ng
invivo or in vitro the anount of a polypeptide

€ e t u t of
CLaa e gpats b onumh g eiarnn lggmeyoun of o

Ofblypeiitie- dncoges byam targst: gang sefectethemang thergroppAonsisting

o) oot S T/ IR ECHE ORTR, eS0T o
Trpcdﬁ‘% p%ﬂe\% W% Fetinbh @&l RS A4 hakPnal ¢ai Bl bé used in a

screen or a conpound capabl e of nodul ating the

e)pj'rafermcautloél doepagition efitbediragentinesndjsssi n, TVS- 2,

OATI OAT2, OAT3, (OAT4, USAG 1, SOSTand Pcdh- y-C3,
risin

i di L |
A P BRSOl WA 08 iRy 1o
T'\f%ng ol 'oap%l'ézof W&Jlaﬁi‘d— 4he $sioR QG tiaenchene encoding
Pcd-y-CS genes, b. cuturlng said cells in the

p rwgsap@smf TMSC&nQAlT e OAT 2, d EB AT g USAGE YRS Tiand Pedh-
gosa 0S. n TMS-2, QATI, OAT2, OATS, 15 OAT4,
n@r Pcdh-y- C3 genes, and conparing said
expreSS|on to the expression of the same gene in a

cogt ‘p%wéi‘h'g' céll@'é)é#@sdlrﬁg at fénerbsleetl amonigetheagmaprehnsisting
or to the éxpression of a caontrol ConéAIT Uve %e&eQ T and
wher of presapasihdMor2, IQALT, QAT SATH PATHNLSARFds SRIT an
of t IS indicative that said nolecule is
capagﬁéﬁ'o?n‘gg’ ‘%S"aul ating the expression of said

prosaposi n, TMS-2, QAT1l, QAT2, QAT3, QOAT4, USAG 1,

SGeT cﬁﬁdriﬁ’g dhidycdlis in Biaipresande ditaecorhpoundie treat ment
of retinal disorder can al so be screened

c. determining the expression of prosaposin, TMS-2, OAT1, OAT2, OAT3,
OAT4, USAG-1, SOST or Pcdh-»-C3 genes, and comparing said
expression to the expression of the same gene in a control cell culture in
the absence of the compound, or to the expression of a control
constitutive gene, wherein an higher or lower expression in the
presence of the compound is indicative that said molecule is capable of
modulating the 9xpression of said prosaposin, TMS-2, OAT1, OAT2,
OAT3, OAT4, USAG-1, SOST and Pcdh-y-C3.

Drug candidates for the treatment of retinal disorder can also be screened
among molecules which bind to active site of the expression product of
prosaposin, TMS-2, OAT1, OAT2, OAT3, OAT4, USAG-1, SOST and Pcdh-
»C3 genes. These binding compounds may act as a cofactor, as an
inhibitor, as antibodies, as a competitive inhibitor, as an activator or have
agonistic or antagonistic activity on the active site of the expression

product.
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anong nol ecul es which bind to active site of the
expressi on product of prosaposin, TMS-2, QATI, QATZ2,

W@RS0233/T4, USAG 1, SOST and Pcdh 25 y-C3 geneGI/Eiffvese10785

bi ndi ng conpounds nay act as a cofactor, as an
inhibitor, as antibodies, as28 conpetitive inhibitor,
as an activator or have agonistic or antagonistic
activity on the active site of the expression

product. WD 2005/023311 23 PCT/ EP2004/ 010785 Any known

[ I
"HBEo T sefiodl n U AFEKRSRrasG Tob LAY el e be
| nisegacts in the retinal cells with a target
pol ypepti de are al so candi date gene for the treatnent

O Thepgones Earana RRARGerBhich gt S LT 8Bt vith o
' | 14 déga@yfi@%@oee -dr4bhisd %ﬁhamltélggém he#lstHditRdaiment or the

245-246, US 5,283,173) and sim |l ar
magmsnmf detinali disordefsrSustngenes  sanThragereened according to

oA, K, et Inelogmacsible B S ERhirE nett (Fields et

1Q OfNéih@Bmgzug 4% USI@NWB Bhdd;imilaﬂfnéth@d@esedescrlbed
encoddi ng prosaposin, OATI, QAT2 OATB

USaGetgmplest Takaceed sl yE’N@ USé% #9983 9Qg 3754 act i ng

a candl date conpound with the expression product of a

wg%pﬁgr‘ %%O%g%%enﬁilﬁ%gﬁg%&w O% com%SLAnd capable

S@gbigﬂiihgptdd hhe Cébgﬂﬁmign groddet ef rthei gg'ne\/rm‘tdmdlngs grosaposin,
candi dat e compoun inds to t S roduc

| TMSsheQATY, bt . s USAGHE: Shstand Pean--c3,
culturing cells expressing a nucleic acid conprisin
acé)gﬂ%nsélggect ed anong the group consisting of 20 °
prosaposi n, TMS-2, CQATI, QAT2, OAT3, OAT4, USAG 1,

S@TaﬁdtaEﬁan cardidate rwsnpmdmd with e ieNpressiah pesidust of a gene

with a candi date I
selected among r{ﬁeegtjjrlcj)up consisting of prosaposin, TMS-2, OAT1,

OAT2, OAT3, OAT4, USAG-1, SOST and Pcdh-y-C3 genes,

b. determining whether said candidate compound binds to the expression

product.

In a specific embodiment, step (a) consists of culturing cells expressing a
nucleic acid comprising a gene selected among the group consisting of
prosaposin, TMS-2, OAT1, OAT2, OAT3, OAT4, USAG-1, SOST and Pcdh-

»C3 genes and incubating said cells with a candidate molecule.

The invention also relates to a method for screening for a pathological
allelic form of a gene selected among the group consisting of prosaposin,
TMS-2, OAT1, OAT2, OAT3, OAT4, USAG-1, SOST and Pcdh-y-C3,

comprising

a. isolating a polynucleotide comprising a specific fragment of a gene
selected among the group consisting of prosaposin, TMS-2, OAT1,
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15

The invention also relates to a nethod for screening
for a pathological allelic formof a gene sel ected

w@rws@233ne group consi sting of prosaposin, TMEREP2004/010785

OATI, OAT2, OATS, OAT4, USAG 1, SOST and Pcdh-y- C3,

25 conprising a. isolating a §blynucl eotide conprising
a specific fragnent of a gene selected anong the
group consi sting of prosaposin, TMs-2, QATI, WO

2005/ 023311 PCT/ EP2004/ 010785 24 QAT2, OATS, QAT4,

LRG58 s A U £SO MNP s ot

det er mdéluraﬂéﬂ?o éétoélﬁg-,_% gGforn @ tinal dsye&aatiotle and

conmparing wt type sequence wherein the
detection of one or nore nmutation is indicative that )
sai db. piﬁtgmiﬁil’tg)thed%eql@r@erﬁtsadﬂ pelyourleatideland gampargig with
t he gene gl% grobes sp ecific for detecting a

pat hol &bY"!! TYRGPRIYT S t ar get gene are also

enconpassed in the present invention as well as a kit

for dbbrshithe derictlopasfheh®@raabrd enutatico iprindicativé tieat said
correspondi nq probes. io O her aqf ant es and
enboaoﬁﬁuﬁlgogfieﬂﬁasoatwéalcaba"w PR 688 ed | n
rmre details in the follow ng experinental section,

P Sodfic rfc?rg 86N Sc\ éﬂhB I@JI'fESﬁnadfda et gene are
I|mt ng the scope o the nt|o ref erefnces
cidleal elnnotﬂpaspedsmnlﬂ‘neaplpdsenhmwamtlan eas M\tﬁﬂrp@r'oakédor detecting

her (% % %rence 005/ 02331 25 MPLES
ERIER? JH%%‘ 8@“100'119&6‘@}39 IGOKESRO E FOR

DI AGNOSI NG ANDY OR  TREATI NG RETI NAL DEGENERATI VE

Dl SfrePERvBResqE aha diibédimerits f thizeinveatomwilt be3disBiosed in

precursor protein that is
more detalls in the following experimental section, which should be

regarded as illustrative and not limiting the scope of the invention. All
references cited in the present application are incorporated herein by

reference.
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5 post-translationally nodified to a 65-kDa formthat
is associated with the Gol gi nmenbranes and targeted to

wo y®weszases. Proteol ytic cl eavage of PSAP in tPEI/EP2004/010785

| ysosone rel eases four snmaller_ active peptides of
between 8 and 11 kDa, known % saposin A, B,.C, and D
[for review, Kishinoto et al. J Lipid Res 33, 1255-67
(1992); Sandhoff et al. In Scriver, C R, Beaudet
AL, Sy, 10 WS., Valle, D. and Childs, B., The

Met abol i ¢ and Mol ecul ar Bases of |Inherited Di sease
8th edn. Mc GawHi I, NewysnpLeSY, 3371-3388
(2001)]. The dissociated nature protease, cathepsin
D, participates in the mnaturation of PSAl

SAP. Th
s ahoFRASABOSIN AS pACTARGEY SENFaFOR DIAGNESING ANDIOR

Isg(r:}: %ﬁ%ﬁiﬁﬁéﬁgﬁﬁgﬁﬁﬁ%§ﬁsu| f at ase

A, which are required for the in vivo degradation of

Vapioeaposiny (RSAR) ng eynthalizedcastzn 58~HDa @recimsoplpstein that is
menbrane. A significant portijio

o) BosdiprisiationAlanAg ey B % buias Jet dnah s essasialest with the

i's L ' I | wi

bR B SERAL RS sBnee. ProsolEtiatiago of PSP
anig théﬂysml&ime releases 'rf«nmssmhsmrrantieel peptileg fdwiween 8 and 11
subseqguent t ar get, | i i .
 cant K1oWR a8 SHREP TS At a1 1 e woteut. KIATER of 83 Lipid
toRbE33’ 9 55@721@922?58%& Bf 8LV SeFivéY, @.R. NBealideét A.L., Sly,
secreted tormcan act as a neurotrophic,

neWf.8pr Waket Dveand &phildst iB.e Thed MafabolicoandpMalegidar &ases of

R G el SIS LGP g o
MeyRe I QRJsBEitiEd V nRUBRNProdesbaaatMepeirP| By pattivigates in the

| ysosomal  residual_body degradation in Sertoli cells.
Thematuration|af P SAP. iThey saResiIng 8etivate Specilicalysesoman fydrolases

been, d ns a ' LA j ;

o DO (R PeRadk STt FarRebdt, ORRUDHYERhagE) Bolactosidase
208kd OXRUKaRBPE/ WRRHO Al 16q\dfed dopdinsiinl eivbodegradation of
| ysosomal disorders such as netac ronqtic

| evitssglyepsRhingelipids, amponents Qbtheplagmamembiane,

are characterized by the accunulation of undi gested

9l XCOGMREAChbitioASof PSAR islydostidied Biding t&@& 70-kDa secreted
form that is found in several extracellular fluids such as cerebrospinal fluid,
maternal milk, seminal plasma and pancreatic secretions. Secreted PSAP
can be subsequently targeted to the lysosomal compartment via receptor-
mediated endocytosis. Moreover, in addition to its role as a lysosomal
precursor protein, this secreted form can act as a neurotrophic,
neuroprotective, reparative and myelinotrophic factor. PSAP is thought to
have specific effects on the development, maintenance and differentiation
of the male reproductive organs and may also play a role in lysosomal

residual body degradation in Sertoli cells.

The physiological in vivo importance of saposins has been demonstrated

thanks to the identification of several mutations in the saposin gene that are
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total inactivation of the SAP precursor |eads to death
during fetal 5 developnent or early childhood in

wheovens3diit i s shown hereafter for the first tPCEEP2004/610785

situ hybridization, immunohistochem stry and RT-PCR

t hat prosaposin mRNA and prot%ﬁ n are detected within
the. retina. It is further shown hereafter that
prosaposin nmRNA and protein are nainly present in the
RPE | ayer and that the levels 10 differ between nornal

( _ _
(TR e by ey el Oty

aramhl Gaucher'hadiseade; nbethr i aft \ub@broﬁiﬁcechﬂr@ﬁteﬂﬁ@d by the

Hel ki .. Decl

Recemyetian of gty urilo el R gy Buiermore, the

fﬁbta‘lbﬁna‘&pvé%m%ﬁ the AR haleBUFsorNtbadssiton deetieadeiing fetal
e animals were kept at 21 Cwth a 12h light (100

| xdevelohimelatrr earty childhgodfiRBuUBENS: bi t um  Nor mal
p| gnented (p+) and unpi gnented (p-) Royal Col | ege of

RCS
SR DTS 5 L e
\Aﬁhﬁmlfrhétﬁénbcﬁémvstdedn@RWCR/th‘dt ptasmndsmml'@and Smteln are
e daepienouithin g otaa oIt B B Shebit RSB st praggposin
a%ﬁ%"fﬁ gﬁér@%ﬁ %@[yﬂ&%%%bg %F&LeORPgOSQE? aRdahBPthe levels

sl @iﬁf@hbet\ﬁearsaofrﬁar (RCSFrdgr@@)‘ldV\ﬂa’tbochQWajcdysyrophlc (RCS rdy-)
el ectrocutl on. The eyes were enucleated carefully,

an@t éﬂ!f@sgnt muscl es and fat bodies were renoved. 25

The anterior parts of the eyeballs, including the

iris, cornea and lens, were discarded. Neural retina

ti 9 WEATERIALS AND/ METHODS: he posterior eye cups. RPE
ceI I's were scraped fromthe posterior eye cups into

nigggls Bl SumAl e ated SRt Spr0dghr o ) 1RG Helsinkd
P%@ééﬁ%ﬂb‘” ?H@ (fith t’ﬁ%@é&létmoﬁ%e\mmrﬁwg @ Ophthalmology
from I's by use of the Rl\lea% and got ex kit

( QARED) Sthwrmm:trfoh Usenf Arigiaie in Whalmm: nyjision IlQesearch
The animals were kept at 21°C with a 12h light (100 Ix): 12h dark cycle and

fed ad libitum. Normal pigmented (p+) and unpigmented (p-) Royal College
of Surgeons (RCS) rats with (RCS rdy- (for Retinal Dystrophy)] and without
retinal dystrophy (RCS rdy+) were kindly provided by Dr. M.M. LaVail
(UCSF, San Francisco, USA). Adult Wistar rats (Iffa Credo Enterprise,
L'Arbresle, France) were used between the ages of 12 and 14 weeks.

Construction of the pig RPE cDNA library. Pigs obtained from the SOCOPA

slaughterhouse (Evron, France) were killed by electrocution. The eyes were

enucleated carefully, and adherent muscles and fat bodies were removed.
The anterior parts of the eyeballs, including the iris, cornea and lens, were
discarded. Neural retina tissues were removed from the posterior eye cups.
RPE cells were scraped from the posterior eye cups into the RLT lysis
buffer from the RNeasy RNA extraction kit (Qiagen, Chatsworth, CA). Total
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manuf acturer's instructions. Sanples were treated wth
DNase | to renove genonm c DNA before washing. The

w@eiog/0Z881RNA (1 tag) was used to 5 synthesize POMAP2004/010785

usi ng the Superscript Choice System (Life
Technol ogi es, G and Island, éA) For the reverse
transcri ptase step, the degenerate priner
5' - CGATTGAATTCTAGACCTGCCTCGAGNNNNNNNNN- 3" (SEQ I D
I\IOl6) (where N denotes G A, T, or C and the Xhol

énﬁ’%‘?é‘r?]h'lﬁﬁﬂ)wer‘é@t#é%%é’d 7k RBE gel ¢ u§éfo"¥'tﬁe RNeasy
synt esl s e resulting products were io |1gated

Ecarli Qligotex skitsli (Riaged, wiGhatswoithanGApr aselspﬁoélvelv followmg
bet wee OO a

St Fﬁ%‘ Wﬁ(ﬁé“%é‘:'%%ﬂggﬁaf“ 3% g‘lbeergttl?ﬁd%eap{@ﬂt@ggsg | g remove
| t
SHREHEDI S LA st ot g e e

gesynthasice usiigyihel Superfesipt &haiteSysienn(Life Teghnologies,

ook S S L S0P AL el e

Eﬁﬁnfe"r)IOCH’@GM‘T@@UFT(Q’DAGAG@TG@T@GWGNNNNMHNNNAB’ (SEQ
was extracted fromrat RPE cells “and cer

d| 1D DQ1IE) fwberenblidgncige &, (ALk, opgiandiig %35 | piterfg. Eaﬂeﬂmed)

(5, AERRE) oo sl arb g wer

Collga@tjetd Edaﬂhdd%ipt@'ﬁemgmstétﬁmn‘(b Xffiol amf pttmdhbtmmf between 300 -

[ eBBAR00 Foare SHpHRAS T BEAUE FURNOR SUlAR dYagP dhen figated
“Mﬁ& tie BEBRPLAE ')%rRﬂ qftes By Peh}t?zerﬂ\ﬂwaoﬂl '[ﬁbo%@%tta‘l SGene 198,

precipitated wth [ sopropanol. The RNA E
mgsgm(mpuefm Ibef@pfusss toothe bvertase ganei lag¢ tmgdlts signal

MBS Ret BleRERUIDE meatupT TR 6218 ) TeBhoBbss Grand

NMsI&NE, rUJ@Af%@F@ Ofrarh$TbAhe BNAvithe She e Yesieng r 8DRA i itdry by
to give single stranded cDNA in a 20 pi reaction

voblﬂ@kamgratg)nan ol i godT prinmer, according to the
manuf acturer's instructions (Li fe Technol ogi es, G and

h:g’i‘t%@g”-q %Waﬂvghaﬁggﬁbgrﬁtaf Mr‘@%&g’ﬂgg o Hrifif ﬁat RPE cells

coapdnesrebeliurd aindiffepdntngostinataiCafies (AD42 RIS/, RA31WitASTRIzol
(Life Technologies, Grand lIsland, USA) according to the manufacturer's

instructions. Briefly, RPE cells collected from ten eyes or 50 mg of
cerebellum tissues were homogenized with 500 ul of TRIzol reagent. Total
RNA was separated from DNA and protein using a phenol/chloroform
phase separation and the RNA was precipitated with isopropanol. The RNA
pellet was then washed with 80% ice-cold ethanol, dried and dissolved in
RNase-free water. The yield of total RNA was determined by measuring the
absorption at 260 nm. One microgram of total RNA was reverse transcribed
to give single stranded cDNA in a 20 pl reaction volume using an oligodT
primer, according to the manufacturer's instructions (Life Technologies,
Grand lIsland, USA). The primers, total RNA and H2O were heated at 70°C
for 10 min before adding the other components and incubating at 42°C for
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PCT/ EP2004/ 010785 50 min. Finally, the mxture was
i ncubated at 70C for 15 mn to inactivate the reverse

WO e@sezBipt ase. For sem -quantitative PCR t heP@I/EPI®N4/010785

of cycles, amount of cDNA and anneal ing tenperature
were optinized (data not sho##). Cyclophilin was
co-anplified with the target gene as an internal 5
control for conparative purposes. PCRs were conducted"
in a 20 pi volunme containing 1 pl of cDNA, 1 pl of
8ies8 [
50 p léaﬂ?ag{' ﬂ@g-ng{t\ﬂ'? ﬂégg@ﬁ%pn rrgro sC'\@‘;i 1%%:%? }nSactlvate
antthe raversectrandtriptasep Fomseni-quaptitative \PICR, thesnumabey of gycles,

32%@99%@’ DA Gt anpdetintl TR Rsiatyiae weip | aimizey (dta not
M’l‘h)e S%@ﬂ; philir wiis g%mﬂhﬁ@dnwﬂh tﬁ@Qaﬁﬁ@t /éeﬂé ras38nainternal

products were separated in 1% agar ose
gedmtmldoscampemtmtpurpomsnR@Rstwm enducied i a 20 pl volume

NSRBI 1 HaboPChEhRERREES T G R iR (Promega,

a (o) 1 '
J‘.‘”ﬁé’?éﬁ‘? Vi, 5@?& BACIP 508G B! pmés_% té-bri?}' (@ﬂbm@msl pM each 5' and

S
NC3'6gyciophilin pnm@@a@il\mmml?e@'mm ébgmbof Taq DNA

| i fq
Tr B?)I%Igbqrrrgﬁén In?h’:lih% Hjtrafs?tir)rg % gte%ﬁ@dé’ %sfrglg%v%ollowed by .
ISl Sy e S Oara it 7, T PR
i bed Jacobs et a Y
Br pesidugts y@igtsesnar%hEH it ’c\ﬂg\gow S5l Ghdesta 1%9@"{"% gthidium
P Briine e, brdseBpYipdYrinefs (Gt SPUCTOR PRYADIY SEQ

rom'co on| es t at survived on
FTEID lNﬁ)ﬁlOaﬁdiShCG@G'U'EGﬁGAGAIAGAGAG-BP SECHH3 NGO D ampllfled an

clones were s ncedadan zedfo |mIar|t .

h Benes Pr ‘2‘%1021 asmaél"lacons cti dfC [%%EBNA (5-

t ? @&@A@f TIOTTEBS' WeSEQSO! 1Bt edNOYS and 5'-
ggﬂ("éuA erscript kit, Life Technol ogies) from )

raﬂ'CG‘mECRWITGIEGAﬂ'G%CAAW MWEFEQRRONARE) amphﬂed a 311 -bp
AAA TTCATGTATGCTCTCGCTCTCCT-3" (SEQ I D NO 8) where

t hBIOILRI site is in bold and the ATG start codon is
under | i ned) and PROSAP3'

Signal Sequence Trap Screening. The yeast signal sequence trap

screening method was carried out as previously described Jacobs et al.
Gene 198, 289-96 (1997)]. Briefly, yeast strain YTK12 was transformed
with the pig RPE cDNA library by the lithium acetate method and plasmids
were isolated from colonies that survived on medium containing sucrose.
Inserts from positive clones were sequenced and analyzed for similarity to

known genes.

Plasmid construction. pCDNA-PROSAP: the full-length prosaposin cDNA
was isolated by RT-PCR (Superscript kit, Life Technologies) from total rat
RPE RNA. The primers used were PROSAPY’ (5'-
AAAGAATTCATGTATGCTCTCGCTCTCCT-3' (SEQ ID NO:8) where the
EcoRl site is in bold and the ATG start codon is underlined) and PROSAP3’
(5-TTTCTCGAGCTAGTTCCACACATGGCGTT-3' (SEQ ID NO:9) where
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30 (5' - TTTCTCGAGCTAGITCCACACATGCECGIT-3" (SEQ I D NO 9)
where WO 2005/ 023311 29 PCT/ EP2004/ 010785 t he Xhol

W@ 2d08/0231i n bol d and the TAG stop codon i s undeCT/EPzdd/010785

The 1684-bp PCR product was Jjgested with EcoRl and
Xhol and subcl oned into the oRl Xhol sites of
pCDNA3 (I nvitrogen, San Diego, CA). In situ

Hybri di zation. 5 Tissue preparation: After CO2
asphyxi ati on, eyes were collected fromrats at

dithé &N sitBGS it BaldEndEwesTAG klop Eddon @rﬁn@@ﬁné’ﬁp)'l'he 1684-bp

enucl eated and imediately fixed in

p&GRopredust wase digestach with ﬁ@@Rls and Xtrpbandr%xbobm%mto the

e s denlag B, ] Blagb SR s ©

slides. The slides were then heated 10 at 37C for 24

hqxsitut@yiridigation, bet t er adhesion of the tissue
sections on slides. Ri boprobe preparation: Sense and

antisense ribo th d f t

pJiRRUPHRISRATY denontel GoaAsEbY tSDhZ%\ﬁ% ‘5"%%80’?%9‘8%%0“‘ rats

“Ea{tequ%f hotha8 tdiRsd F@W' ool LAY a@eé ghabieated and
oehri nger - nh Indlanapo

t rimmsediafsly dlxedelactB‘VoopaMmaidelnydm f@uthraethm&%at 4°C before

‘a”éuétéegﬁﬁiﬂd%@%ua%r et FPCrBRenoro Sentiefs | Rfe it -and -

NRolh %oéfé%cﬁ@ébrhbsﬂgmsoﬁi@ege%e slides were then heated
eI ectrop or SIS In situ Hybridization: For in situ

hydir 3TiC dott 34, hatws tip allownerkettez cadhasiomef ithe tisaue sections on
r_eéﬂr\édrat ed, postfixed with 4% parafornal dehyde for 20
£8d washed in TBS buffer (50 mM Tris-HCL (pH 7.5),
150 MM NaCl). Sections were treated for 10 min with
0. Rib¥drebe O prepaiation: pr Sersens , andvasntidense TBbdprobes were

o LS o e RS AR eyl B, e
o 45 gl i i) R gl

hO(leehrimg%%émthmm muanmlseusah T§1¢I frama;rlpimn reactlon was

Denhar dt
carried out with SP6 (antisense) and T7 (sense) RNA polymerases

according to the manufacturer’s instructions. The integrity of the probes

was checked by agarose gel electrophoresis.

In situ Hybridization: For in situ hybridization, sections were
deparaffinized, rehydrated, postfixed with 4% paraformaldehyde for 20 min
and washed in TBS buffer (50 mM Tris-HCL (pH 7.5), 150 mM NaCl).
Sections were treated for 10 min with 0.2 M HCI to denature proteins,
washed in TBS buffer and digested with proteinase K (0.1 mg/ml) for 20
min at 37°C. Sections were then washed in TBS, dehydrated and air-dried.
After prehybridization at 65°C for 15 min, hybridization was carried out at 65
°C for 16 hours in 50% formamide, 10% dextran sulfate, 1X Denhardt’s
solution, 2X SSC, 0.1 mg/ml sheared salmon sperm DNA, 1 mg/ml E. coli
tRNA, and DIG-labeled antisense or sense probes (15 pl for 150 pl of
hybridization buffer). The slides were subsequently washed three times in
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solution, 2X SSC, 0.1 ng/ M sheared sal non sperm DNA,
1 mg/m E. coli tRNA and DI G| abeled anti sense or

waense2pipbbes (15 pl for 150 pl of hybridi zat PGIYEP2004/010785

buffer). The slides were subsgquently washed three
times in WD 2005/ 023311 30 PGH EP2004/ 010785 2X SSC,
50 % formamde, 0.1 % Tween for 30 min at 65 C, rinsed
twice in PBS-Triton (1 % and incubated with bl ocking
reagent (Boehringer- Mannheim |ndianapolis, USA)

%i)ﬁ $§t’) "gh 30%6AUMIHBTEAS, G9RlenSRF B0 it at 85 hQ:Ufranéd twice in

I'ssSue Sections were | ncubated overnight with
al RBSiTritoh [{h%s plemdasipeumatpdgatithd biockinpl Geagenb dBpehiinger-

wHENGaE By BalapRP IR JISR) FPaINT ARcs BPRAFTHGTe 868 SSum for
PPPSRAR & ffR'r3 U%fshat S MR hsBier: (.E&%utbagefem&ymhmtm alkaline-

I ndi anapo at 37C in the The reacti_on

weshasphabase- bqnjuga@dr@"ltth(E anfibedy a§e°0m1dewa§b¢q) five times in

glyﬁgt—'g h" B’?{y Sﬁ)&rroynt 'enﬁﬁ{“ G 'cg}‘}gcw&%%ﬁh% w@athe alkaline

Wa?hé’s%fé‘féﬁj Q.}bs*h’fé‘félbﬁBrﬁ’BC@ [(B@ehﬁh f—Manrfbmhﬁddledlanapolls
retina sections fromrdy+ and rd rats wt

th
SASA) 24 47 Bt fhesyiatieihe regction Was; Sppred rba(orwng wih. distled

ot usfOnF e, B, PGSR HRAFHRG TBRRR (KR Damstact,

( Dakgmakypst rup, DK). Sections were deparaffinized,
Lepydrated and boiled for 20 mnutes in citrate
uf fer (10 nM ‘pH6) . EndqQgenou per oxi das

APPSR WaS, Qtedlgty %%'89557&"‘ paraffin-

f o @gdggg o g nﬁ%%&{cﬂ]@ﬁ&%«?@eﬂ&w sq& gﬂm@% %?s/wﬁm Erfen SGP-1
Lgﬁ?tgtl)cﬁ]l n&ytiﬁde;te‘kf tkeal. Ir Bloumvk'anh 41 QFES8b(l]1989M 2Tche ChemMate
com 8 NS A0 PSR PGt WA B B g bouna
angj té‘goég% bﬁ’c?] 1R, TK)LSERflohd werBt ddibfididede héhydrated

overnig w t’h biotinylated secondaré
anand oobikesl farr ZGOnInu’aes d8 citrateobuffer e rmMir pH6). Endogenous

SUREEATR Vs RHASEH BT Ertl AR Uk St ana 5%
formamide. Tissues were then treated with 0.3% Triton in TBS buffer (0.5 M
Tris-HCI, 1.5 M NaCl, pH 7.6) for 5 minutes. After incubation in TBS buffer
containing 10% pig serum (Dako, Glostrup, DK) for 10 minutes, sections
were incubated with SGP-1 primary antibody at a dilution of 1/100 in
antibody diluent overnight at 4°C, then, with biotinylated secondary

antibodies for 30 minutes at room temperature. Subsequently, the sections

were incubated with a peroxidase staining kit for 30 minutes at room
temperature. The sections were washed three times with PBS and treated
with diaminobenzidine (DAB) solution (0.01% 3',3-diaminobenzidine
tetrahydrochloride, Tris-HCI (pH 7.5), and 0.6% H207). Tissue sections
were then counterstained with hematoxylin. In control experiments, sections

were incubated with nonimmune serum.

Results
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25 tenperature. The sections were washed three tines
with PBS and treated w th di am nobenzi di ne ( DAB)

wa@etansm (0. 01% 3", 3-di am nobenzi di ne PCT/EP2004/010785

tetrahydrochl oride, Tris-HC oé H 7.5), and 0.6% H202).
Ti ssue sections were then ¢ ﬁterst ained with

hemat oxylin. In control experinents, sections were

i ncubated wi th noni nmune serum 30 Results WO

2005/ 023311 31 PCT/ EP2004/ 010785 | sol ati on of

P Q3775 BF pPﬁ%ﬁérap HAWW%ARPE%BAM liBRaryy east

sequence s system used to iden |fy
proteins secreted by retinal pignented epithelial
ceThe yeaat\wseqmrmeestgmtttnap"fsyaiem waspugedie identify proteins

oraresa by petitel Sarente Sakieahepls SPENALHER exrantpd from
cl pegd %'mide %@%Tﬂd\@%e-tréﬂgémecﬁughgtrbﬂﬂomfmj/mers The
fused wth

wer e the invertase gene | acking its_si
peresubiogcRNAs wereapizeasircted @ind>glgngd lotngn)HSU$§$7M13OR'

secr : Lgl?ﬁl’ghﬂtﬁéer &@g ng?é&rﬁ\yﬁpﬁh%ela\géﬂﬁ%ﬁ\&%n?rI%Z’;‘klﬂg its signal
V\’aﬁebﬂ‘d%d\]édbtisféﬂwf Ceiet 198, YEGIO6 Y +96T)].STheakecratidn of invertase
clones surviving i 0o on sucrose were select edIE and. t

i n@lh)wastrgem@&td@(grow siedia geBtAIRING RILTOIH nkh H@QEE cDNA
g&n\g[agﬁfsretd fohﬁ'é ﬁﬂgtﬁe/"\?ﬁ?’f‘ﬁ 3kt Ef?aﬁljhﬁnds clotied éifrvwmg

encodlng uman pros 05|n hi's insert

i ggﬁ ghﬁmgewéﬂa b@leutmjt amdhthe nma:hsobetglemeqdeﬁme ofritiese clones
p. codi

T el v ROl S v v
Pr 9SERRRY Fort Ryt osth. his ifiSer® oenedifgd éhg ll)qp upstream

sequence encogl ng Er osaposin was in- frame with
i nnmctcnimag gapienceeandr $535p gniding sequenes mﬁbldmgg the ATG

0saposi rotein were 889% i ti

o S350 End the GeaHAnSSsBepiEn. Pt D gt Brbliag of ti¥ BRbaposin
P BroASiA APt AsNexddicrt the dRitjuenae eMdolirghprasapesin was in-
ang r at S(Irﬂbosago& n 20 proteins (Fig 113) rJ@EE cglal S
coframierwith the invedase @enpr osaposi h MRNA

The first 51 amino acids of the pig prosaposin protein were 88% identical

with the human prosaposin protein, 86% identical with the bovine

prosaposin protein and 58% identical with the mouse and rat prosaposin

proteins (Fig 1B).
RPE cells contain high levels of prosaposin mRNA

In situ hybridization was used to study the distribution of prosaposin mRNA
in paraffin-embedded sections of rdy+ pigmented and unpigmented rat
eyes at different post-natal stages (P14, P21, P45 and P60) using sense

and antisense DIG-labeled riboprobes.

At P14, high levels of prosaposin mRNA were observed in the ganglion cell
layer of the rdy+ pigmented rat retina (Fig 2A, 2C at higher magnification).

A weak prosaposin mRNA signal was also detected in the inner nuclear
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In situ hybridization was used to study the
di stribution of prosaposin nmRNA in paraffin-enbedded

wa@ e@siozassl of rdy+ pignented and unpi gnent ed r aPCT/BpE84/010785

at different post-natal st age% (P14, P21, P45 and P60)
usi ng sense 25 and anti sense Bl G | abel ed ri bopr obes.
At P14, high levels of prosaposin nRNA were observed
in the ganglion cell [layer of the rdy+ pigmented rat
ret| na (Fig 2A, 2C at higher magnification). A weak

fé? gﬁg\g/ﬂ%a@ r MagniftsitoreNedaBslin Sg;wbbebbs@ﬁ@éd in the
2005/ 02 1 327 PCT/ EP2004/ 0107 | ayer

zmumc mclmrgﬂmyerna@m\enf |0(Ea®lut§h)segmﬁﬂt§b@l |Irm9th@amner of outer

ggél%ﬁ nyqtr%eAﬁ %%%{3@ SPQ?’XS%?IQQW% dg ecﬁé& 1 sections
secﬁ@ﬁ?&%thnmesmbbbgml %é ﬂ‘@b‘@(ﬁ@'mcwﬁmm signal was

hybri di zed rosaposi n sens
( Falgozibserveds inr ihegREFgee Iawars(lgg 2Bs dighes dpgguhifi qurs however

O Befbbi Sl i oo el BARofIRBA AR A Rhtu B Ehtin
t hef Hadse @elip] TraB] aélctmflrmf thib estsseredtion, Wauperformed in situ
confirmthis observation, [

f
hy Bybriglization, ®ro Hnpigmeied: e era?%%n&dmlsge'@i%t Jaheling, was the

S W R A o AN

signal was ‘observed in the ganglion ceIIs of the rd
pi ptreat gd stMgrm'bsams{lﬁlsggrmM@Sch%rved gﬁbe ganglion ce Is of the

o pmantod e B (R 30 AnCa G oRigheb KeciMioatBAE As at P14,
OU{rf‘er lrlh‘é?'rﬁﬂedrq r Wﬁbgaﬁéieanﬁuﬁﬁ sighalhess also detected in the

magni f1 cati on) | abel in observed in the inn

or outﬁrenuomgrlsws(lﬁg 3A andgw riigheromagnifisatipn)eNg &ﬁhﬁ(ﬁng was

 nopR YR o iAREY of PR s e, B AR LbHoP L BhlcEplexifom

Th m@we% fsg%hbiﬁgr?\%r\ﬂag Eﬂshd Olﬁdrlyvidbtea?d diayhe)IRPE cail 4ayer (Fig
unpigmented rats i gher nificati At P4
anaBrbmher reagnBeatiank 68 TS reuARIUPHe Shaiagwith 21-day-old

SI Pajoﬁ#'?égﬂérgﬂ%d {%gs(glf nalrﬁéhdéot ec§m§éardgﬁtnofhg\£22:| f;zg

to the RCS strain,
At P45 and P60, the dlstnbution of prosaposin mRNA was similar to that

observed at P21 (data not shown).

To confirm that the signals detected are not specific to the RCS strain, we
repeated these experiments on retina sections from Wistar rats. The
distribution of prosaposin mRNA in the Wistar rat retina was generally
similar to that observed in the RCS rdy+ strain, with very high levels of
prosaposin in the cytoplasm of RPE cells (Fig 4 A, B and C). No specific
labeling was detected in sections hybridized with the prosaposin sense
probe (Fig 4D).

These results indicate that the pigment epithelial cell layers and the
ganglion cells of rdy and Wistar rats at different developmental stages

contain high levels of prosaposin mRNA.
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repeated these experiments on retina sections from
Wstar rats. The distribution of prosaposin nRNA in

W b@sMEstar rat retina was generally simlar POI/EPED4/010785

observed in the RCS rdy+ straipn, wth very high | evels
of prosaposin in the cytopl asth of RPE cel | s (Fig 4 A
B and C). No specific 25 | abeling was detected in
sections hybridized with the prosaposin sense probe
(Fig 4D). These results indicate that the pignment

CPRIPECLEAS pF6llice high fevals dfhﬁ“osﬁ?ﬁghi protept.! s of rdy

and Wstar rats at different devel opnental stages
contai n_hi %h | evel s of prosaposin nRNA. WO 2005/ 023311
PCTo Rpiign/ibe 07 8i hybrigizatien resulls ommenahigtpgheraisly yras used

prps . . C . .

oy B BB 168 BrchepBeit RRIBETDERE, il pestons o romal
t oudpigeidriteé RCS pdyas apissah R wRIny thef$GP-1 namtédadyal Strong
sections fromnornmal , unpi gnented RCS rdy+ ratrc, ?II' P%%
usPrRgapRsinstpMuUNgsiainipg yassdetrried ipy g8 ¢ells (Fig. 5A) and

i PN . H | 1 ] .
s M8 SrELEM S ol by iodBal 1 S5 RS prosapost
Clelmmu('\EB'@irﬁgg :wamﬁlsnsebwmmsl?m cytoptasm afaRRENgellsa f-ig 5A
t J RPE, cel | i

anandipE). T SaRRsln ImTHAGRATIBG PoRmed diae panhtrated on the
CoQ?ﬁ:ﬁi 5ideHaPack8he %@bf&bcéﬂ)t@? cbilgtmMbroRer,iWeak staining was
phot oreceptor cells. reover, weak staining was 10
obebsemediin thé outenplexiiormadayer, mepniethe RBErcalls (asdndieated by

PR T ABE ARy Rk APk gt WL altf hserves
NUG B inndY PluclelP 18N Rb 3186aloRse bbeered: With divniMitne serum
serum confirm ng that the i munostaining was specific

t oconiirsaipg dhat theiimgnmostainiagivas speeifis & pragaposin (Fig 5D).
performed on retinal sections fromunpi gnented 15

dy ophi .dv- hche IS [ .
< pORpoSAbE Ty Ve, Beon el o, AUl SeqtbR, rom unpigmented
epdistedphio REeSey- ratsh evidels ds ithe dirgtBsportanedusaanirBal model of

p
ol TIEToH FRAAkBETE SRR TPES ore AeSerinbioueaS ot al. Br.
The. ©Hth&iIntd. 22261361 B8y}, anidSis YneSFthe major animal models
for human retinitis pigmentosa. The cyclic circadian phagocytosis of shed
POS by the RPE is abolished in the RCS rdy- rat retina [Mullen et al.
Science 192, 799-801 (1976)]. Consequently, POS fragments accumulate,
leading to the degeneration of photoreceptor cells between 18 days and 3
rﬁonths after birth and the loss of vision [deling et al. J. Cell Biol. 14, 73-
109 (1962)]. In this RCS rdy- rat strain, the phagocytosis defect is caused
by a deletion in the c-mer gene [D'Cruz et al. Hum Mol Genet 9, 645-51
(2000)]; [Nandrot et al. Neurobiol Dis 7, 586-99 (2000)]. The prosaposin
protein pattern was similar to that observed in retina of normal rdy+ rats
(Fig 5E). However, although the immunohistochemical analysis is not
quantitative, it appeared that the staining was lighter in the RCS rdy- retina
than in the rdy+ rat retina (Fig 5E compared to Fig 5A). Moreover, the

prosaposin immunostaining was stronger in the outer plexiform layer, near
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POS by the RPE is abolished in the RCS rdy- rat retina
[Mul len et al. 20 Science 192, 799-801 (1976)].

w@ovseepient | y, POS fragnents accunul ate, | eadP@EPI®04/010785

t he degenerati on of photoreceptor cells between 18

days and 3 nonths after birt¥ and the | oss of vision
[Dowling et al. J. Cell Biol. 14, 73- 109 (1962)]. In
this RCS rdy- rat strain, the phagocytosis defect is
caused by a deletion in the c-nmer gene [D Cruz et al.

H t 2 I f th
A e 8L o OSSO g celiplraer of

prrdyeirat retinadFig %sommﬂidﬂo Fig 9Bht observed in retina
of normal rdy+ rats (Fig 5E). However, although the

ity dao3 O REA s ini§h et irafiethe [BUREN 4 i st
I HyibidizatiBAN andlyske dritl terabnstedtenahdt-ifgoSapesinpiy qﬂ'mmpally
to’Fig 5A). Moreover, the 30 Egosa posi n i mmunost ai ni ng

wdecalizegrigdhe RPE aad ganelioncells pbihe nabyetina.near Wo
2005/ 023311 34 PCT/ EP2004/ 010785 the RPE cells, of the

(i Riphd %’J’EF réraéalllt ia‘j}E{Q %ﬁl?é% l'cgf:-lt BHdCRES/ ?&fﬁi’at’sa&’@?tﬁﬁ different

npared to Fi
TMOumc@fprmmhmhmm cal data confirmed the
resutts of the in situ hybridization analysis and

oS auanfialia. RAECEN SRER el 2] G3hbirg pihe, gmounts of
?@Qépog H%RRﬁ ﬁ\elR"PE BYR Of ﬁbrrﬁ@ﬁrd)ﬂyénéﬁiétmggcéy rdy- RCS

contain different anount s of gr osaposi n

Semts catavaiious Meyelvpnmrkal/veﬁge@sé%lgt Ad.oRpare coptol, the same

f
?On%supnetfmgntp\gg% %% [rgg %Wgc&g tl%gf {q/é; rgéltgﬁlellum of the
dewr) NI af 8RS sameda d§é§ (F ngSBB» Gyiapiilin h’rRiNAams used as

experinment was perforne NA extract ed from

cearbisterngl ogontied Asuexpected.r ann$18cb ﬁh@a%%nﬁorag%gondmg to
I
o‘lr’f%?g&gﬂs%expeckg 8’535%11 pé’%tﬁﬁlg@itg?t%gs G ']ﬁthe normal

prigiyapesing, theNfinpast efifgresaposinmBNA mapighent wﬁhebal cells was
(Fig 6)..In the norngl ret unt .o
b eatin bigherrUR2 A BEeak g1 Pidi (i oaLiTR cRes! it RPE celis
from the dystrophic RCS rdy- rat strain, the prosaposin mRNA level
remained constant over the time (Fig 6A). The amounts of prosaposin

mRNA in the cerebellums of the two strains remained stable over the time
(Fig 6B).

Thus, in normal physiological conditions, the prosaposin mRNA levels
appear to increase with age between P14 and P45 and prosaposin gene
transcription and/or mRNA stability appears to be altered in the RPE cells
of RCS rdy- rats.

Discussion

The semi-quantitative RT-PCR analysis demonstrates that the amount of

prosaposin in the RPE of normal rdy+ rats progressively increases with
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clearly higher at P21 and P45 than at P14 (Fig 6A). In
contrast, in RPE cells fromthe dystrophic RCS rdy-

WO 2605823381 n, the prosaposin nRNA | evel renai NBCI/EP2004/010785

constant over the tinme (Fig 6A). The anounts of
prosaposin nRNA in the cere lunms of the two strains
remai ned stable over the tine 20 (Fig 6B). Thus, in
nor mal physi ol ogi cal conditions, the prosaposin mRNA

| evel s appear to increase with age between P14 and

oo aﬁ‘?ttr@@ﬁat@gsé%{t@%@@ri{g{ﬁz{a@@é&ébﬁﬁiﬁﬁ@ 800 SuaRfetve, similar
R@%nb%oﬁsabéuld&ﬁa B el $ioino thd listensity of) isbulingaati P4 and P21

RT- PCR anal ysi s denmpnstrates that the nount of
pr(e@mpase rig B& redrpg 27)- ddieHCcrease: in E‘samoumt of prosaposin

pEARNES ol il RS el (gl wige dfp, mituration of the

h)ftﬁdlt@lecebtorncélll@g mgpqgally stheoeloqgahnm tQitmeeph@tomoeﬂtor outer
concl usi ons cou e, dtawn fromthe i tenS|t
e ainbrbeapdleays (q,fo{hmbaspg BoaR qﬂsa By review,

e o R I o e e e

I's c0|nC| th the matura
5 TransdDpltdalmol Sed LsK 'kﬂ@p(ﬁh 45)I, |397t4Q§1 @|9@|3@,]afl' hishsuggests that

E'P&o%'%ﬁé%éiﬁ ey b dte [TEBRWAL i oot Ol Fsiments

etaﬁﬂ/or iRt tH@\feﬁ)ﬂbﬁbn 18I6¢h&ﬂ5dé’gk§dét?&00]n a{da@k@adceelwlth this
. Irans ' mol Soc U K 103 397-404

,( mg)eptnorrh usllkm iy thet sormalt rdyprigé aﬁm@'éntp%ft osaposin

e P S Pl s

a%@ SErARF EFiYieA), Which is Thagsstblized by mlhe bbrogatlbheofrtbe mgestion
rdy+ rat strain, the anount of proi_ﬁpo&

naphagec 108 hoteracaBion qnmr Segmenis; fhese rsawitﬁﬂsegseaﬁ that the
E%FE%&H% é;f Satd'hﬁ' lySAhbts \tﬂ?éﬁht' ﬁaggﬁ&?ﬁ&?rlhzﬁfbsaposm

atron o he i nges
?ﬁméﬁge?tsmcj matethlssdmm(:a/ lsTdeserrmaictased; wgthetire RCS rat
at the RP
depatbplagyy ash t E@og%(ﬁf%Of %ggsléposm m Ar\?vte?e PlagREEH T the

cerebellums of the two rat strains.

The retinal pigment epithelium produces large amounts of many cysteine
proteases such as cathepsins B, D, H, L and S, which have important
functions in the catabolism of peptides and proteins. Cathepsin S affects
the activity of cathepsin D, which is the main protease directly involved in
the proteolytic processing of diurnally shed photoreceptor outer segments
[Rakoczy et al. Invest Ophthalmol Vis Sci 35, 4100-8 (1994); Rakoczy et al.
Biochem J 324 (Pt 3), 935-40 (1997)]; Rakoczy et al. Invest Ophthalmol Vis
Sci 39, 2095-104 (1998)]. Regulators of cathepsin activities such as
cystatin C, which efficiently inactivates some cysteine proteases such as
cathepsin S, are also expressed in RPE cells [Wasselius et al. Invest
Ophthalmol Vis Sci 42, 1901-6 (2001)]. Thus, these enzymes may be
directly or indirectly involved in the regulation of photoreceptor outer
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expression and that this deficiency is closely
associated with the RCS rat pathology as the |evels

w@boopozsaposi n MRNA were identical in the cerPOPEP200%010785

of the two rat strains. The retinal pignent epithelium

produces | arge amounts of mamf cysteine 20 proteases

such as cathepsins B, Db H L and S, which have

i mportant functions in the catabolismof peptides and

proteins. Cathepsin S affects the activity of
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ulators cat hepsin ac VItI_eS S_UC as
cyG} dhe rinGreasei ih mrosaposint MRNAaconcentetiosoire the RPE cells
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ot oy hthé/ﬁwoggi'is%@ci 4201961{(623?(?0ﬂ) g Ehigsnotestihy that the

enzymes y be directly or in ectly involved in )
t heperénglofitthenratfeyelids oie @sgoeiateslivgth ap ingrestse2 B phagocytic
36_PCIT/ EP OOéF%}O?@}S segnent degradation. As _ .
pr%‘g'é( $4 NSRS the hydrolysis 6f sphingolipi ds
by | ysosomal hydrol ases, we hypothesize that it plays

a |nC eRBltRMERd any welldoduméntedprsleeds the rlelitlar enetalolism  of
outer segnent A degradation. This assunption i

SUpeISRENGinidss et SePREID PraGTPeh Mgy dnedile cheyiplrophic
n n ; ~ont:

c GRS PR AT o ESERIGE SUARINES rietrkgufifowth and

r aprepents (o mmatiscall desthaf aaariety of peuraisthcelis i@Brien et al.

o BNl AL SHL) S7EBH) okt | Rl PUAIY A BrabRos Dev
' nBFaZﬁ‘SF?eé 11ph24005 '(f&_)gd%FMiﬁééiyet' /. (P eBPE 1®&1467-74 q2001)).

Inaddition to a, wel cunented role in the cellular .
neMabetvesTpadsapgisirc cap Hiratest ihipprcampal Rewess ragainst ischemic

G558 Y o8 o RHEEH By b eri@ e et o
OUBRYcPehN Bfdhys Res Commun 204, 994-1000 (1994)] and the amount of
prosaposin mRNA in the hippocampus increases after ischemia [Yokota et
al. Stroke 32, 168-74 (2001)). Gillen et al. showed that the amount of SGP-
1 (rat prosaposin) mRNA increases by up to six-fold 7 days after crushing
the sciatic nerve [Gillen et al. J Neurosci Res 42, 159-71 (1995)]. Direct

application of prosaposin to transected sciatic nerves promotes nerve

regeneration and/or prevents retrograde neuronal peripheral cell death after
injury [Kotani et al. J Neurochem 66, 2197-200 (1996)], suggesting that
prosaposin is as an endogenous modulator of nerve sprouting and
regeneration. Prosaptide, a linear 18-mer prosaposin derivative comprising
the hydrophilic sequence of the rat saposin C domain, is a potent
neuritogenic factor for sensory and motor neurons of the adult peripheral
nerve [Campana et al. J Peripher Nerv Syst 5, 126-30 (2000)] and protects
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prevents programed cell death of a variety of
neuronal cells [OBrien et al. Proc Natl Acad Sci U S

WO2®3/028503- 6 (1994); Tsuboi et a/. Brain Res BEWERH04/010785

Brain Res 110, 249-55 (1998); Msasi et al. Faseb J
15, 467-74 (2001)]. Moreover37 prosaposin can protect
hi ppocanpal neurons against ischenm c danmage when

i nfused intracerebroventrically before .ischem a [ Sano
et al .  Bi ochem Bi ophys Res Conmun 204, 994-1000

o%ga ns‘%\@ pltrﬁgr Sled %@Bnalpdésﬁ%‘r?nétr&h BtV brier |%Bﬁemla [Morita

a | Yokota et
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7
Byt piany Siute 1 iy s o
t r@otantive dolesi @t photosecaptoneealisot es nerve regeneration
and/ or prevents retrograde neuronal peripheral cell

degth after 25 i.njr Kot a oh

2?@‘7'&2'@@3( '59% Fwﬁjﬁé f,q)r-%\cioﬁquga g&nés apost i ?1‘ ﬁﬂéﬁ(ﬁy%es that
englRasRMEs toPsetashAimatic Rekydystriphyt (Mg por varlants of Gaucher
regeneration. Prosaptide, a |l1near 18-ner

dedip@ase \@rc@wﬁw,sﬁﬁgdhﬂﬁeeth@ldrlepﬁwwe{ ﬁﬁge eauge! e Sl

ap [ S e [

[o-SERRRIS B Chidss £, At MetaBBH, anRORiéc ’é‘f?yses of
30inneriuR] [DisspseBtht edh. Mc Perawkiélll I\New sjwk NY, 3371-3388

126-30 (2000)] and protects WD 20 311
PGB0 )bozﬁwwearé@r\hgt%aﬁﬁm p? es§‘?'ﬁ‘g K%mqﬁ]apphthalmlc

[ {
CEASBRRS, Sou ARG iy SBIEIGIRSES Do pali bt aie
I (ﬁVbé %ya‘shobladﬂ&ﬁsmo B defidRam patidnts ea(mn@tﬂ'npatdlﬁpléym trpacular
t he pot hesi § t .sone th h
or GBS nCaR Sl Wi SBJRRF PRI Aediel ASpRfTerng from
anﬁie derkt! QS&%JM&OFOb%l%sph%mée%%@t@deﬁ%iérﬁ patients have
Mut atl ons In the SAP precursor-encodi ng gene result

phicregiyarbys pigraentear estisiagi The first patiaatisr thhe; réescrlbed \Imth sap
SN P oA BRSSP evosi
@b f}gfkl)%ﬁw%’y)a%dg‘(ﬁfagtg%lkiﬁ)lagibrmdlfo@sl dpstic nétve dlnephy [for review,
[Sandhoff et al. In Scriver, CRS esBe%:udet A.L., Sly, W.S., Valle, D. and
Childs, B., The Metabolic and Molecular Bases of Inherited Disease 8th
edn. Mc Graw-Hill, New york, NY, 3371-3388 (2001)]. Thus, there is
clearly a link between the ophthalmic clinical manifestations of saposins
and prosaposin deficiencies and the retinal sites found to express the
prosaposin gene in our study: RPE and ganglion cells. Prosaposin and/or
saposin deficiencies may alter the function of these cells, thus resulting in
retinal pigment alterations and optic nerve atrophy. Moreover,
neuropathological studies on a sap-C-deficient patient revealed massive
intraneuronal lipid storage and electron microscopy revealed the presence
of different types of storage bodies including lipofuscin granules [Pampols

et al. Acta Neuropathol (Berl) 97, 91-7 (1999)]. Interestingly, several ocular
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10 Inherited D sease 8th edn. Mc GawHi ||, New york,
NY, 3371-3388 (2001)). Saposin-deficient patients

wa@edos®e33firom , vari ous ophthal mc disorders. BOIEP2004/010785

patients with sap-B deficiencjes have pallid optic
di sks. The eyes of adult sapéaB deficient patients
soneti nmes display a macular grayness, consistent with
an RPE abnormality. As well as suffering from 15
frequent ocul o-notor problens, sone sap-C-deficient
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reveal ed the presence of different types of storage
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degeneration (AVD), Best's disease and Stargardt's

of 2. [TNSFLANR PaDHr- 2o ARGES, iR TRRATING RETINAL

atrogﬂéﬁ he photoreceptor |ayer of the retina
[ Hog Sé Trans Am Acad Opht hal nol O ol aryngo! 76,

5 64-80 (1972)]. Al t hough several genes involved in

t hes . ¢yNatdrialsdtirnbMathodsave been identified, many
remain to be characterized. Mreover, juvenile

Animals

All experiments described in this report were carried out in strict
accordance with the Association for Research in Vision Ophthalmology
Statement for the Use of Animals in Ophthalmic and Vision Research. The
animals were maintained at 21°C with a 12-h light/dark cycle and fed ad
libitum. The wild-type pigmented RCS rdy’p” rat strain and dystrophic RCS
rdy” p* were used for RT-PCR analysis and for in situ hybridization (ISH).

All animals were killed by asphyxiation in a CO, chamber.
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neuronal ceroid |ipofuscinosis (NCL), which is a group
of neurodegenerative disorders characterized by the

w0 ndosabiggspsomal  accunul ati on of aut of | uor escePCT/EP2004/010785

| i popi gnents, in. neurons and other cell 10 types, is
associated with retinal degen®ation |eading to

bl i ndness. Sone diseases fromthis group are caused
by mutations in genes encoding |ysosomal enzynes
(PPTI CLN2, CLN3). These observations provide

¢gﬁ§ﬁ§c{.ggl fﬁ{lﬁﬁgﬁ%ﬂﬁ |h@{90tenti al candi date gene

ocu seases sone ocul ar di sease can
be detected by determ ning an abnormal 15 expression
of Thdkupeneaduttowsiimed retires ppkysAﬁ RNA uske-ir thisisturtyDuas isolated

y-C3 AS A TA T FOR TREATI RET L
eI 290k M-ORDAS ATPHRWSSNAP] b3 YieaTe <Old (BioChain
delﬁ%ﬁtga ﬁce!hgvl E h@a%hrEé’é’r'i&ro""e@)ca%'eedG@ﬁéRbﬁelst kit C(Invitrogen

accor e Association for Research in Vision
Opboiparatiimdan Biegem @A) wasr userd taigeneratara human retina cDNA

ol ol o e 0 AT e v
hbkj Iétéﬂ‘ ddtapéd Wnigam&rwm ed BNFo/ARN pprimer (5'-

rat strgln and dystrophic 25 rdy p+ were used for

RCEOG RAGCACHACEACARLGAG AN ABUGARGEABHAGAAULC

2 B TR B A e RN RO PR e s

| i Rraree RahsEMP&D46 G 3hrahdecDiPmisindy bt oligo/reidom nonamer

retina poly A+ RNA used in this study was isol ated ,
fr@rmmar pool . of 14 donors aged between 21 and 43 years (5

o e AR AR GG BT ARG Y TCERoNNN
CANNMMNNSEJSEQ gamane) veithh ar%nolrsate and ¢BNSURPE PTTM li
for secr et ed {?gg %ig alesg (L%‘ Sé{g qurf\)@ﬁ@ \-go[rﬂoratlon
a @Hli@)%ﬁ‘,RNSBM. MB{ededrandom nonamers reduced the 3’ bias and the

likelihood of capturing full-length sequences, while enriching the selection

of the 5' functional domain of the transcripts, which include putative signal
peptide sequences. The resulting cDNAs were amplified with custom
adapters (GeneRace primer) containing an EcoRl and Xhol site by a PCR

Touch Down reaction for 12 cycles, with an initial denaturing phase at 94°C

- for 30 sec, annealing temperature phase at 65°C for 45 sec and a final
extension of 1m30 at 72°C. After second strand synthesis, the cDNAs were

size-fractionated on a polyacrylamide gel to isolate cDNAs between 500

and 1000 bp. The protocol of Jacobs et al., modified as described

subsequently, was then followed to screen the retina cDNA library (Jacobs,

Collins-Racie et al., 1997). Selected base pair fragments were ligated into

pSUC2T7M130RI vector pre-digested with EcoRl and Xhol restriction

enymes. The library was amplified by transformation into electrocompetent

Escherichia coli (ElectroMax DH10B; Invitrogen). Yeast strain transformed

using lithium acetate was selected by growth on complete minimal medium
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CGACUGGAGCACGAGGACACUGACAUGGACUGAAGGAGUAGAAUUC

AAA-3', SEQ ID NO 10) wth a flanking EcoR site.
w023+ MRNA was 10 reverse transcri bed to fPCHEP2004/010785

strand cDNA using - a oligo/random nonaner primer

(5' - GCTGICAACGATACGCTACGT AACHECAT GACACAGT GCTCGAGNNN

NNNNNN- 3", SEQ ID NO 11) with a Xhol site and the

SUPERSCRI PTTM I1 Rnase H Reverse Transcri ptase

Choi ce System (I nvitrogen Corporation, 15 California,

US@ckinq:ﬁ?Std RAC VR R fies Qﬂéf‘éeﬂ'ebbﬁacﬁto élage prR@mid DNA.

od of capturing full-Tength sequences,
whiThe eBNuPcinsegtst wera SPGBt amplified, pwifiesl andneequenged with an

1 gl log M) 5738 DIVE sBoudiesT et cBHRAS arwalk, )

conty ﬁélﬁ@ tNet B E%g%%mm# Tyeld @emiam Cnglemfy) Reaction Kit

ai nin and Xhol site 20 Touch
Dogiie meh fToe Netbedands). vb'r‘lﬂbiwaﬁiatahqse&l were searched to

denat ur | f eal i ng

B S o HARE, Seqiiiives i fbsB¥oaPRBo" | N,

extension of 1 nB0 at 72C. After second strand

sy Rdtaissue ph;paratiléa were size-fractionated on a

pol yacryl am de gel to isolate cDNAs between 500 and
r.ot ocol of Jacob

de£6r i sits ByoEuigelperanapnt et on BystrpBRELReS Tef wepp Kiled
th%trtﬁ% g@goﬁ@%émga@énﬁahaég&s postdithl @@ Fi@N)emt PN 22, PN

cte se palr fragnents vvere gat ed
i nBGanﬂSUGth?MIGRUeSe(mSiIS, ;br@ndkgi@@v)ewamtrﬁrr@/@nl anghdixed in

GRS RN el o By R . e

(E|e?ﬁ|bféé|’t46ﬁ B8 QBrméaVichsOaRd itreR RS body vadre removed from the
transfor med 30 usi ng lithiumacetate was sel ected

gr eyehalisand e postarionieasuprtixethan\desoitndabave. /Mb e tissues

TR AR SN BB gt

Wera?ldp%lﬂfﬁéﬂ' bhed. r@éﬁétédegupéﬁrémaﬁcgﬁhds t(Fhs%h@r Smen’uflc
aut omat ed ABlI 373A DNA sequencer e$)I i ed Bi osystens,

I\brﬂnﬁwurgn:rPA)b'yfhasﬁlnngtwem@ajyd at rrﬁhavgrmlqb}ctpeoptlmlze the
SeQURIEI M08 DarSARLdtBnLoh slides.

For RNA extraction, the testis and cerebellum of 21- and 60-day-old control
and dystrophic RCS rats were rapidly removed and frozen in dry ice at -
80°C. A portion of the testis and cerebellum tissues was used as a positive
control. Two pigmented rat strains were kilied at PN14, PN21 and PN45
and the eyes were enucleated. The cornea, iris, lens and vitreous were
immediately removed. The neural retina was removed from the remaining
RPE-chbroid-eyecup complex and frozen in liquid nitrogen. RPE cells were
isolated by scraping with a small spatula, homogenized in lysis buffer and
frozen. Tissues from four retinas and ten RPE were pooled for each
analysis. Total RNAs were isolated from each of these tissues using the
TRIzoL® Reagent (Invitrogen Corporation, California, USA) according to the

manufacturer's protocol. The quality of the total RNA was verified on a 1%
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5 (Perkin-El mer, The Netherlands). Public databases
were searched to conpare the cDNA sequences with

W0 bws®e23bt ai ned. Rat tissue preparation For i nPGI/EP2004/010785

hybri di zati on, congenic controi or dystrophic RCS rats
were killed at the follow ng c}evel opnent al ages:
postnatal day (PN) 14, PN 22, PN to 37and nonth 5.

Ti ssues (testis, brain, kidney) were renoved and fi xed
in Davidson's AFA Fi xative (Prolabo, Briare, France)

f oragafodegeb antl the. ynélﬁtwas asbesserhbyaneasining @bseeption at 260
| ens and vitreous were renoved fromthe eyeballs

an@ndr8haay with érSP&?HQBBQtom%@H as described above.
Al'l the tissues were dehydrated in ethanol, enbedded

| N R%iff hyBridZationt © 5- m sections 15 and mount ed ont o
precoat e Super F'r ost/Plus slides (Fisher Scientific,

Pittsburgh, PA). The slides were heated at 37C
ovdinprgipare the proba, ke ratPCRIAmplified RgMent yeeref dlpned into the

c PR Wegtor, 8 pgeh SRl Confibans. SRS oty dua

dy SpeBRUCT metsrs WERE siaPaAH Yoriei@tisitl of itk DN inddits was
dry ice at 0 80C. A portion of the testis and

cerchpeked bytsequessinga Aniiseaseaand semsptiilaprobes weae. transcribed
T | k P
niBLSERISEA St 08 PR iy be S dppiibn system-
ir iSIDGMerRNanHoWMérasestn@ga iCorpdiztion| WMadisow,edSA)Heom the
neur al retlna was renpoved fromthe remaini

RPEPPFRRIAtE-IBpatzed piasmid,andriabeles sing @ qhg%zsig@nin (DIG) dUTP
¢

AN TR TR BRSO Vb, KRR, ELf abelec

f r prebe wass pudfied rfrom fthe rDNAthenqﬂaiandnd ermmREpwmted DIG-UTP,

pool ed for each anal SIS Tot al re isolate
f r @dcthen repusprided aka fjal wqegtrﬁﬁen #ﬁpz'@ﬂ/ef 1%%€ (10 mM

Rqu%nlqd sfll.hwoggﬁrACﬁPpp& ti on, California, USA)

accordi ng acturer's protocol. The quality
of the total RNA was verified on a 1 % WO 2005/023311
PCFEPH004it0 1 byBadizatienyarthe e pgefiimndectionsy i were wdeparaffinized,

o S R R BBy ARRay B0 A 50 Win. Tissue
sections were washed in 1X TBS buffer (50 mM Tris-HCL (pH 7.5), 150 mM
NaCl), treated with 200 mM HCI for 10 min, washed and permeabilized
further with proteinase K (100 ug/ml) in 1X TBS for 20 min at 37°C. The
proteinase K was.deactivated by rinsing the slides three times in ice-cold
???, dehydrated in a graded ethanol series and air-dried. Sections were
hybridized with 150 pl of hybridization mix buffer containing 150 ng of DIG-
labeled antisense or sense probes, 50% de-ionized formamide, 10%
dextran sulfate, 1X Denhardt’s solution, 2X SSC, 0.1 mg/ml sheared and
denatured salmon sperm DNA, 1 mg/ml E. coli t{RNA. The slides were
incubated at 65°C for 16 hours in a humidified chamber. They were washed
three times for 30 min with 2X SSC supplemented with 50% deionized
formamide, 0.1% Tween 20 at 65°C and then rinsed twice in 0.1% Triton X-
100 in 1X PBS for 30 min at room temperature.
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To prepare the probe, the rat PCR anplified fragnent
were cloned into the 5 pcDNA3 vector (Invitrogen

w@propozxti on, California, USA) containing dual PGREPEN010785

T7 pronoters. The size and origntation of the cDNA
inserts was checked by sequent&i ng. Antisense and
sense riboprobes were transcribed wth SP6 RNA or T7
RNA pol ynerases (Ri boprobe(r)>Conbi nati on System
SP6/ T7 RNA Pol ynerase, Promega Corporation, Madison,

USApr firmuhdlegikd depsutionr bR tite |proBe) iaz efbdki rred% (10% non
| abel ed using, a digoxi Igenl n (DI G) dUTP  RNA | abe] i

ki iMBEhaods sefba in d to epglh HISSUg section
| agﬁge‘ﬂcuﬁé f%a‘gt@;lf_:,'e{t'ﬁg) f\@/ﬁﬂh&ﬁﬁjrﬂ% \kggﬁ@hgt Sebfibhs were

orpora and resuspenae

fi mub@ww@vermghpat df'CWitm@,hl alkallrié<pﬁEspE@taBM-conjugated anti-
Tri_s-HC .15 For in m
hy B BaF 2kt fraamqrﬁ% agsﬁlbafiyl Rog et Pipgnogtics Mannheim, Germany)

deﬂﬂ{n%fdw Pgéﬁqla or g m n. dSBEﬁ&né wepd nhgeé(ﬁve times in 1X

par af or ma | ssue sections
vvaﬂmal-Tntori)&)ﬂ' B6 mirf bad thBO inbhdated- with thpwlkalﬁ')e phsephatase

andubsirates 4PDTREEN P i R iraaiureivE L, B el O S-oromo-
g/ 9}1& bFb- é)fnc-ﬁﬁgl %ﬁéspﬁ'%té” BeIPP’ Radhe -4Haghostiis)aIMalknheim,

eact| vate rinsing the slides threg tines in
i cé%ezrmahy) 1n'NTmahpuffen D0 mM Tgisad€d (pHh259) 18@rmibk NaCl, 50

LA AR B A i e oo

| absh@branhs SRV PYd GRIRIghPIOReSdark Aitréeémi tefpertture and then
formam de, 10% dextran sulfate, | X Denhardt's

solstappes, byxwashingotwicengn m X S#BSreHoanand dwigenin e #BS. The

ol SHBEE, el B OB, i (er

chpeaistadt) Qerring) wad Vislializdd aadér atighf micrdScoper Wi t h
2X SSC suppl emrented with 50% dei oni zed formam de, 0.1

% Tween 2Q at 65C and_then rins

T R&iesé TrapseRptianReliuerass Grainirsaclion (RT-PER)
tenperature. WO 2005/023311 PCT/ EP2004/010785 42 For

| nTiRall RECr=A HIGA (1 Q) as! @e%@@ﬁns&ﬂédﬁ’@kﬂ rgﬂsfrﬁﬁdl @DNA in a

(10% non i mmune doat 'serumin 1X PBS-Triton )

ad@0dMVit reaction volwseeontainingrD.5 ug oligo (dT)12.18 primer and 200 U of
SUPERSCRIPT™ II RNase H™ Reverse Transcriptase (Invitrogen Corporation,
California, USA) according to the manufacturer’s instructions. The samples
were incubated at 70°C for 10 min and then at 42°C for 50 min. The
enzyme was inactivated by heating at 70°C for 15 min and the resulting
cDNA was stored at -20°C until PCR. For comparison purposes, equal
amounts of RNA were reverse transcribed for all samples within a given

experimental group.
PCR Conditions and Primers

The following specific primer pair was used to amplify rat TMS-2: upstream
primer, 5-GGAGTATGCGTAGCTTGTG-3' (SEQ ID NO:12); downstream
primer, 5-CTCTATTAATGTTGACTCATCA-3' (SEQ ID NO:13). The
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and i ncubated for 1 hour at 4C. Wthout further
washi ng, sections were incubated overnight at 4C with

wa@eooalokashi ne phosphat ase-conjugated anti 5 DI GEEBP2004/010785

fragnents anti body (Roche Di agnostics, Mannhei m
Germany) diluted 1:2000 in tH& bl ocking ni xture.
Sections were rinsed five tines in 1X PBS-Triton for
20 min and then incubated with the al kaline

phosphat ase . substrate, 100 ng/m of nitro-blue

te T,
Le %%?é&b éﬂfbﬁlglgi %)lzegﬁaoés‘rg%gl éP‘ETBI'% guem%gc sgecuf" c primer pair was

D agedst itos, idamplfgi mrato CBccﬂ&mQ3 i n Upsiredmf f erprigd®d)  5'-

W@léé&ﬁ%Gé%ﬁﬁ@@T#@ﬂ% B INO L deyrgieam primer,
r egCEICABT AT Qﬁ@Gﬂm@T ght et iy . HSZt 'I“H@r%xpected

tenperature and t st opped by washing twc
PBBrdlductt omzanMass vacms bm The Fﬁﬁswwxmgepnmbmme:\ﬁeueed to amphfy

it S3Feria HRCRATIP, MR ATAHY hiGiaim primer, 5-
Al CFGG'FGAACCR%N’CK?GT OGLPN. RALGTSIBSENGNS) N (nt-44-67);

Reaction (RT-PCR) Total RCS rat RNA (1 %g was revers
trdnwastream tpointen; sp'- sTCQﬁ@%mTGEQAT Aé&?a%?’or(SEQ ID

YN B8 O el Tt 08 B, S0, e

( | a¥héerteioneasindaghesiim aAd Grimdre; m@anhé‘é‘l)ngimpdnaﬂg‘e and
to the manufacturer's instructions. The sanples

i neyieasian eenditiens wiere OpiMizesHier €aeh P&'tm%m@'f ofo si@termme the
TSRS Y AP Rl 8 1 9% pPar ol o te

u nbhberheriateHnneﬁemtycﬁs 30 g 85, PE@Ruayclesamzua tperioimed for

g, @@ﬁ rg%hevers t%ﬁ& Cr:(fyggup &@Rg&q%%p@%ﬁg |t)£<%djgisnanainternal
Pr 'cfiﬁgrél T&‘%lfow 'tgé" upS?Sﬁ‘é‘drf Iof faf éfehRil@Ar cORSePRBNSOIN the

y rat ream pri
5 dWMABCRmre doUSFﬂQaIZﬁ’ ptﬁua)volmmmrrtalamg 1l of

T GI.IGACTCATCA- 3
ST T BESFH TP O7IS 430 Y08 03 cclophiln A
Pr pRHfdrs SPEE m%a%ﬁodmw TeriMINgeLhaxXSPER buffePbh8®.5 U of

pal%aqmglflA polymerase (Promega Corporation, Madison, USA). The thermal
cycling conditions comprised an initial denaturing step at 92°C for 2 min
followed by 25 cycles at 92°C for 15 sec, 55°C for 1 min and 72°C for
1m30. Experiments were performed in duplicate for each data point with
two negative controls (without specific primer pairs and without cDNA
template). The PCR amplification products were separated on 1% agarose

gels and visualized by ethidium bromide staining.
2.2 Results
Isolation and identification of two novel human cDNA clones

A BLAST search showed that the first novel human retina cDNA sequence
was related to the human Diff33 protein mRNA (GenBank accession n°
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used to anplify rat Pcdh-7-C3: upstreamprinmer, 5'-
ACGGTGGGAGITTTGCTTCTG 3" (SEQ I D NO 14); downstream

W@ris®23311 5' - GGTCAGTACCAACTGGACACT- 3" (SEQ | D IMOI/EB004/010785

The expected s product size was 600 bp. The foll ow ng
primers were used to anplify44Cyclophilin A (GenBank
accession no. NM 017101): upstreampriner, 5'-
TGGTCAACCCCACCGTGITCTTCG 3' (SEQ I D NO 6) (nt-44-67);
downstream pri ner, 5'- TCCAGCATTTGCCATGGACAAGA- 3" (SEQ

%1@@&%&% g 4nB82s: mERfbraf¥ASOIEA PURIHCHRNA S Bank

( e 10 concentrations of magnesi um and
peiGoBBE BN m‘hAFaBrleaﬁ) rimerpdeaved goamthe &X' ERsomthe basis of

d df
&82@%&%% eSS cRRI v kebeRd 1 S (ecat POQIgB 6 TMS-2
Al {
pI a eauﬁ%%‘h t)g@ggeﬂ@gg ngégb}écgﬁﬂjgﬁeng\gr e1(3f42tm cDNA
p‘ea@;ment;@nbompasamﬂg thie erht_ﬂremdo’ig‘ regiarDiAsat IMS-BWMRNN was
o B o AR heTe s R 2 st
)ftfrﬁﬂfdﬁont 'e?(ééﬁﬁlenPsCRﬁ' h\é’e h@cl@@ﬂ@e ' ébcgje%%ep lof f ﬂh@aﬂrat TMS-2

ume contal nhi ng pl pM speci fic
plnmmrelozg ip &6 :dmﬂlcel mowushgdlrmmme sequengssi (seia nobsitown).
pM each dNTP, 1.5 nmM MyCl 2, 1X PCR buffer and 0.5 U of

AR BRSO SRR BIA 88 5o, e

' \Né& 'r@mc%g@wwmgnﬁﬁé@ p%toaaémémf garrmél c3 mdcﬂm )mRNA

cycles at 92C for 15 sec, mn and 72C
1@@@Bma¢cmtarsAﬁé533fpa meﬁlaapln@ IaTﬁ?G:Bawas p@rfoaa@d with

FReRs st Pm RS eNEaS O EDBR Yk aRih M_prgss )

PeRaaphty! thét‘raf P@Bhi}[@g WEINA \é@ﬁ@emaémg&ahmnral%ram tissue as
agar ose 5 gels and visualized by ethidiumbrom de

sa aemiptade. ’Ehe aRaplifiedscDBA EHMOrbpnwhicteancompassed the entire

two,..novel. human ¢DNA, ¢l one d
L FRAIG Fepioo W Foha et b CASRT sedERES amaBaR A 1300-bp
r&bﬂ%eﬁaérﬂehf‘%n%ﬁgﬁ rfg he 5’&@@@ aibAcE GraBasibcloned into
accessi on no WD 2005/ 023311 PCT/ E 2004/ 010785 44
pcDNAZ3 for in situ hybridization experiments. Alignment of the rat mRNA
partial coding sequence revealed that a high proportion of nucleotides were
identical in human (74%) and mouse sequences (unpublished data). No in-

frame stop codons were present upstream of the predicted start site.

RT-PCR analysis of TMS-2 mRNA in RCS rat cerebellum, testis, retina
and RPE cells

Relative RT-PCR was used to detect the 920-bp TMS-2 transcript in tissue
sections. This transcript was detected in all tissues, including brain and
retina (fig. 7). In situ hybridization showed that the cerebellum contained

higher levels of this transcript than the testicular fragments.

Relative RT-PCR was used to determine whether TMS-2 mRNA was
present in tissues from both pigmented wild-type rdy” and dystrophic rdy
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AF164794) and the nouse nenbrane protein TM5-2 nRNA
(GenBank accession n AF181685). Prinmers derived from

W b@55233TR on the basis of the nouse EST sequUBCIVEB2004/010785

were used to anplify the rat honolog of TM5-2 nRNA
fromrat cerebellum cDNA by RIRPCR The 1342-bp cDNA 5
fragnment, enconpassing the entire coding region of rat
TVM5-2 nRNA, was purified and cloned into pcDNA3 for
sequence analysis and in situ hybridization

|
orm og | Séggl&}?ﬁlllﬁ% pﬁﬁ{érg%ét%q%gtﬁieegofn £h6h ah a5VBn2nternal

identical to publi mur i ne sequences
( dandrohoto stomalize AthBL ABTowrdar oh transedptsd présantt ire the same

seco ﬂ@ggéo{m fﬁgéﬂe& w‘g?ﬂg\mléhﬁﬂsgm% detected at PN21

( %PNG@% tﬁ@%t%@ﬁ@@@ﬂ%@ﬂ&ﬁ??d&mv@%&ﬁm and no significant

Overl appi ng RT-PCR was perforne rimers derived
f vaiations evereqoksareed (betwean l@qﬁ@wdodyWFﬂB%ats) (Figare 7).

e L

(%ﬁ%nb,eaipt Walpﬁheemeesatégte@ tihe Whble' tihB, as8laAE neuroretina
rea%l on, was cloned into pcDNA3 for sequence anal ysis,

2ggnﬂ@mect Bigailar: agaemodesdteolayglss ohghe heMS-2 transcript from

SR TS Bro SRR RER SR A ste R ot Eine firerence
mhidfs feaid irathémﬂerﬁtgtys@hﬂmeebaimm ’ﬂéétlbhaér@)wughand retinal
proportion of nucleotides were _identical in

( Racknhat m@@theeﬁam agalygagubhis B amaunt. of Nasltlfanscnpt in

or st EREE PR HRURITotERS sEBIRAt oleBE SRy hs ' Bl,siages of

R@herdideaser ebel | um testis, retina and RPE cells
Rel ati ve RT-PCR was used to detect the 920-bp TMs-2

transcript in tis sect This transcri

(R B analYsts of HectSr- G BTRYAND Bataforonculuzs, 165s, fetina
(fd PE cbifsSitu hybri di zati on showed that the

cerebel 'um contai ned higher levels of this transcript

than the testicular fragnents. Relative RT-PCR was

uRT-ROR dehe rusede tovidet dreniné MBe2 diskibAitioas of rﬂoe!:beﬁca mRNA in

0y ROTSBHIC Wdstvoe Bl OBrop SYSOReS RS Bss 62b Hssues during the
early stages of retinal degeneration. Cyclophilin A primers were included in
each run as an internal control to normalize the levels of these transcripts
present in the same samples. Both Pcdh-»~C3 and cyclophilin A transcripts
were detected at PN21 and PN60 in the testis and cerebellum (positive
controls) and no significant variations were observed between control and
dystrophic rats (Figure 8). The whole retina, rpe and neuroretina all
contained similar levels of the Pcdh-»C3 transcript from PN14 to PN45. In
two independent experiments, no significant difference was found in the
intensity of these bands in testis, cerebellum and retinal extracts at any of

the stages analyzed.
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RCS rats. Cyclophilin A prinmers were included in each
run as an i nternal control, to nornmalize the anpbunts

WwW@bBoosH0z33sCri pts present in the sanme sanples. BOL/AP2004/010785

TM5-2 and cyclophilin A transcripts were detected at

PN21 and PN6O in the testis 4Rd cerebel | um (positive
controls) and no significant s variations were

observed between control and dystrophic rats (Figure

7). The levels of the TMS-2 transcript were | ower
RS kR A Bridfizdisy SXaHARIGF TS (rhASEdpiin RESHt idliies
tissues es e ol e retina, rpe anhd neuroretina

all contained simlar and noderate | evels of the TMs-2

t rAtietighpRTHPOM isPNB4nsitiveNmBthady it eannatdepealdehich cell types

exper.inments, no signif.icant_difference i o was nd _in

C Wi R Hesys, BarEh aciv A ToRNA, el Fioas B dePl Hps ibed to
rebédile tREdd &?ér%cﬂ%)tsanvogfuvéh%ﬁt§i@ﬁ§lsa%%b¥>é%ﬁ ahUs . purple
the amount of this transcript in stro

nep:eallplta’a inthe ratiissuscskediions! @lgnmgm“gnxa]eaaaallyoscwgleg plant

di RT- PCR f Pcd
¢ ool oBefp L Ll poAiofistEs” 58 aifPRallicdpPaization o the
Wnﬂ%d&%dliéﬁé dd?\sii@ré@ b R $phetifid. SWith AMé iapfisehse riboprobes
Pcdh-y--C3 gnent ed vvlldtyperd+an

dy(kig- (ﬂﬁrpc) bugznmstm éhe seRER pEOkRs (hig 9. a @@m Blue precipitate
\?\Etv?agseﬁbg% %t 'Fréﬂt ﬁﬁ@e@% Lﬂ'fdéé’%aeﬁ octJt %%351 |r[:‘|6§}/@gl é@lrsslocated

nan reaki mmmht@ll Iayai an@faltbﬂi@?zh!e tsea:maﬁenquSeyaﬂwamuas @ﬁttestlcular
in the sane sanples. Both Pcdh-r-C3 and cycl o

t riEReTBentst §omv@%y%r@étrsu+d@ta>({ﬂq %%@mﬁéﬂ& ﬂh@ "cerebellar
t I _

G Tirr BRSS! GRERERATR) T, SERMGHIdIcheS ray- (Fio
argF) rdistomtphed high seVels ngTMS})Z trafiseriptsol e retina, rpe

and neuroretina all contained simlar | eveI s of t he

Pcdh-y- ra fromPN4toP
| dostHabybr iR orhnanalyeis, O BRAPTEGH, tansCERtc RGS rat
psggj t he intenS|ty of these bands in testis,
erebellum and retinal extracts at any of the stages

anal yzed. WD 2005/ 023311 PCT/ EP2004/ 010785 46 In situ

h3Hbybrwizatidmwitanthleyéi'ggxigfenmled antisensst sboprakeSrevealed a

t Ilc§w amount of Pcdh--C3 mRNA in the primary gonocytes of seminiferous

tubules of testicular fragments (Fig. 10B, C). Leydig cells located in the
interstitial layer of the testis were also slightly labeled (Fig. 10C). At PN21,
all the cerebellar Purkinje cells from wild-type RCS rdy+ (Fig. 10E, arrows)
and dystrophic RCS rdy- (Fig. 10F, arrows) rats were strongly labeled for
Pcdh-»-C3 transcripts. Sense riboprobes (negative controls) revealed no

specific signals on the testis (Fig. 10A) or cerebellum sections (Fig. 10D).

Presence of TMS-2 transcripts in wild-type and degenerating RCS rat

retinas

To determine which cells in the neural retinal layers contained TMS-2
MRNA, ISH analysis was performed on wild-type rdy+ (Fig. 11A-D) and
dystrophic rdy- (Fig. 11E-H) RCS rat eye sections (n=4) from PN14 (E-F),



10

15

20

25

30

Al though RT-PCR is a sensitive nethod, it cannot
reveal which cell types wthin a tissue contain a

w@raeq233RNA. Thus, di goxi genin | SH was used t oPCT/EP2004/010785

| ocalize these transcripts. Positive |ISH signals
appeared as a purple 5 preciffiftate in the rat tissue
sections. Digoxigenin, a naturally occurring plant
steroid, is not found in animl tissues, so
cytoplasm c |localization of the inmunoproduct is

t
r?;ki}gigrjgé‘: {’r,@ePﬁggcg'[?b&W-l o/@edﬁm%e e sa(teh%(r)%'c retinal
l(: E!_eten@i_ﬂl\é;s)fwgap@aek?)blHy@rlmzabop|W|ﬁ‘([j the aass&ps@ba'élalg 11A 11E)
ain -2 _signa L
I 9@&@@@@96&1\1@% af%gqq ﬂyseié\r( L) ﬁéprg gn%a\(q]@ dark blue
ﬁ)gbﬂ\léeélgl'lgl elﬁybafﬂ hBh fahSS@Byﬁsﬂp?ﬁc ﬁ@égF@nFé’unfarso%tense

e-year rats
cetaihiegl aas deommnanttyelfbsndafmvxihedony wdeIS thdpre( HWigderate

hisglﬁ’%?gWg éh%’?&:ﬁé'%%ﬂs‘epé p'[ng choxo Fb? ﬁe"qs &3?1 LR ra (s).
YR SighBANE AL 1) thethnBrBIRXO(E 1dyer Y dahin nf8Fis) or

t1ssues Hybridization with
dlogten gsi) n-degvadrdd @fntpwnwenw@pr dﬁg@mlea@@n edta @ higher

ofvadifidos o8 et S B el PREHARE FEbGfbtnas

1Qﬁg G)1GLqmi1 Wl Sarkawdt #én m toemal Teenas C}FlgalﬂD large

yér of the testis were also slightly |abele
1@0)JbleAtarmvza) opo day| 37 hang gieygaleda@ lﬂﬂbklﬁnf@'@'él (5 of non-

BB BE Rt 4 Bl GrodfE refidopay, 1787111, asterisk)
Sﬂﬂé@ﬂﬂlt%)d ﬂi@lrﬁ@?sﬁ'@rof tﬁ’@:ﬂbe)hn@iin th@n&bnmlpirsrpe&eﬂsehd not vary
ri bopr obe
sﬁ{ﬂfﬁﬁ'@arﬁg{ éw@gga’ré@/??@-%g?:,séﬂyl@[ o, {1 geh@eﬂ 1 E‘Sna”d was similar
> fo T

%?g&?&'?%pl‘ iEzfhd al r@r?a%g(‘%ﬁc Mpy transcripts in

and degeneratin rat 5 retinas To
determ ne which cells in the neural retinal |ayers
c@resened diVBcah-#BRANRNZ ianeilgdype vared plegemeratingrRCS rat
wild-type rdy+ (Fig. 11A-D) and dystrophic rdy- (Fig.
1¥eHNAS RCS rat eye sections (n=4) from PN14 (E-F), WO
2005/ 023311 47 PCT/ EP2004/ 010785

ISH analysis was performed on wild-type rdy+ (Fig. 12A-D) and dystrophic
rdy- RCS (Fig. 12 E-H) rats to determine the distribution of Pcdh-»-C3
mRNA in the neural retinal layers from PN14 (A-C, E-F) to PN37 (D, G-H)
(i.e. during the course of the retinal degeneration in the dystrophic strain).
At PN14, the antisense riboprobes revealed dark blue positive signals on
sections from wild-type (Fig. 12B, 12C) and dystrophic animals (Fig. 12F),
whereas the sense probe did not give a positive signal on rat sections (Fig.
12A, 12E). In both strains, intense staining was predominantly found in the
onl. The gcl and ini were weakly labeled. Faint signals were also observed
in the rpe, ch and s. No signal was detected in the ipl or in the is or os of
photoreceptors. Examination at a higher magnification showed a debris
region (d) of non-phagocytized os membranes in PN37 dystrophic RCS
retinas (Fig. 12H, asterisk). Furthermore, at PN37, the onl of dystrophic rat
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PN22 (A-B) and PN37 (C-D, GH) (i.e. during the
pat hol ogi c retinal degeneration process).

wofdesiziszati on with the sense probe (Fig. 11A PQIEP2004/010785

gave a negative signal whereas the antisense riboprobe
gave a dark blue positive S|A§fhal In both normal and
dystrophic RCS rat retinas, intense s staining was
predom nantly found in the onl and in the rpe.
Moderate signals were detected in the gcl, inner inl,

Chofid dasChli rhrieffﬁ*% *Pﬂq 86b6feaafr§9vs) N $hatN&# n¥ARal retinas

detected In r plexiformlayer (ipl) or in the
i mﬁg 1005 Yarge daubie arrpws). Beeyindensityf ofdhetan daleglingrwas similar

ot Eols Sy 1Bt TR el i SO el (4 120)
Gsth,-’b{'gﬁougmébgﬁ_d%ryrs@m@ pdfgn in normal retinas (Fig.

arge double arrows) on day 37 and revealed a
debris region (d) of non- phagocytized os nenbranes in
dylSter SEBT gane imof Unkgownifugctian. How@é/pé,r its kgxprewon in the

?%g l%moqr}g@e@g'epgﬁaﬁﬁ i%rpﬂé%{;ﬁgdsl S %t{% IBHZJ FRs: S.gene may

t hifed? 1M YuREtish oPGid @ate&ﬁalghemétdzocmar M)armd m the SOST
simlar 15 in dystrophic and normal retinas (Fi

C.gene ipp tapgetsesitaioptigungsing e3reatig refingl digotdase.- and
degenerating RCS rat retinas |SH anal ysis was

performed on wld-type rdy+ (Fig. 12A-D) and

dystrophic rdy- RCS (Fig. 12 E-H) rats to determ ne

the distribution of Pcdh-y-C3 20 nRNA in the neural

r et i BalOATYerGATRo@ARA,A0AF4Cang BSOS au3w tamgetdan) treating
(i.e. durin dctlh ourse of the retinal degeneration in

the dyé'leﬁ'é‘&i SQ £| n). At PN14, the antisense

ri boprobes reveal ed dark bl ue positive signals on

S%Nﬂﬂ%réfé’ém\)@!ré%ehbpﬁeﬁ Frcin ARRA d2RPEB6IIIpS tatapid human
animals (Fig. 12F) wher eas t he sense%obe did not

giusingitisSieneRacer it dnvisegentCarperations San lgieges CAy
12E). In both strains, intense staining was

B DAl Wi o

t heguedicedh and s. No si gnal was detected in the ipl
or inthe is or os of photoreceptors. Exam nation at

o R RSt a3 BhS Bt et P ofel LR, O elithelbs were
3%&%@%@&&& OAZH, oﬁ?eopsl@ OKV4 hRNEDr e, at PN37,

he on dystrophi ¢ rat
Another clone is related to SOST human mRNA.

Expression in RPE cells was confirmed by in situ hybridization according to

the protocol detailed in example 2.

The OAT genes encode multispecific organic anionic transporter.
Expression of these genes in the RPE suggest an essential role in the
external hemato-ocular barrier provided by the RPE layer. The OAT genes
are thus target genes for retinal disorders and especially retinal disorder

associated with dysfunction of the retinal pigmentary epithelium.
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WO 2005/ 023311 PCT/ EP2004/ 010785 48 reti nas was
thinner (Fig. 12H, double arrows) than that of nornal

wo edosnzs1l (Fig. 12D, | arge double arrows). ThePCT/EP2004/010785

intensity of the onl labeling was simlar in both
dystrophic (Fig. 12H, doubl e48rrows) and nor nal
retinas (Fig. 12D) throughout the 37-day study
period. 5 The SOST gene is of unknown function.
However, its expression in the retinal pignment

. : !
aoh oy 1 aPne U THERRT raneisFh TabBler elpxbésSion in the
h estiRiaP pRete i epithieliler strdiylg suybestSAat myeaieon of this gene may
target gene for diagnosing or treati

et
dafeetdbesfungtion of dng|extemwed hempete- 0@@?‘46%{?"3 #Sathe;SOST

P8 5. Birgbl e B8 cRhodfb bR AR Lo ReR Do

usi ng the GeneRacer kit (Invitrogen Corporation, San
Di egh, Ut&ine SBhEitizhioredssocibtedi Ggnetlt AISAS-1) gnal

DRt A ahocahabi AT WL PORURILI T s B Ty gine s gene

%ﬁ%ﬁ%ﬁ%&ﬁ%ot %{p‘ré@éed A thBeyeaUSAG] nfPNA wh¥\B3tected

one Is related to SOST hunman

MENRTBGR essl i:mnsntm hiRpidizalions ine s8RPEnegll mpnofaysirt and in

UL S A5G e 152 RROER e 1 B ho

O%H%Ur& oP[‘JSNB-GI RN RIRCFtsed etRieensdays ahheﬂiéafter birth in
genes I n the RPE suggest an essentjal role in

exenabietingsnifcdy’ b bult apt indhei path@lpgis rglinas {1 O%)e‘?fﬁs rats
| ayer. The OAT genes are thus target genes for

retinal disorders and especially retinal disorder 25
associ ated with dysfunction of the retinal pignentary
epi t hel i urrfl gxo 2005 023311

exAreSS|on in the
he yeast sequence signal trap system was used to identify proteins

secreted by retinal pigmented epithelial cells. The USAG-1 protein is highly

conserved through species (Fig 13).

Transfection of RPE D407 celis by USAG-1/HA chimer (Fig 14) shows that
USAG-1 is a secreted protein.

The tissue distribution experiment of USAG-1 mRNA, achieved by RT-PCR,
shows that USAG-1 is highly expressed in kidney, forebrain and
cerebellum, and in eye (particularly in the retinal pigment epithelial cells).
USAG-1 is also present in the neuroretina but to a lesser extent than in the
RPE (Fig 15).

In situ hybridization was used to study the distribution of USAG-1 mRNA in
paraffin-embedded sections of rdy* pigmented rat eyes at different
postnatal stages (P14, P21 and P45) using DIG-labeled sense and
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retinal pignent epitheliumstrongly suggests that
mutati on of this gene may affect the function of the

w@zaiosnoeashl hemat o- ocul ar barrier. Thus, the SOSACT/BPRI964/010785

is a target gene for diagnosing or treating retinal

di sorders. 5 4. Uterine SensP@i zati on- Associ at ed
CGene-1 (USAG 1) The cDNA encodi hg USAG 1 was i sol at ed.
This is the first time this gene has been shown to be
expressed in the eye. USAG 1 nRNA was detected by

%r;}tﬁ%ﬁ)s{%?%g t?ést q’r{?&%&?b&@hf LY 1t #ﬁetheaéye'?ﬁfd 6§bé01al|y in

erent ce | ayers of
rmblr@ﬁn@Wakﬂcoﬂlimedr(ElgﬂfﬂSﬁ)jays after birth. The 10
amount of USAG 1 nRNA decreased between days 14 and 45

aht ﬁ’ﬁ |4bé|ﬁd Pan femﬂ)al(‘lwun@bif meAGF’dyﬂRIIIAS:JWeIrE)tqhser\te;abin the
at hol ogi ¢ reti nas r ats 0] tl1on .

Emcgl@ng@lmy%rﬁ Trine o e BN SBED: Pl FRINGWalle a high

o7 %1\?/5?%? el A3 ot d@cgeéwtﬁ@nﬁﬁérl Hﬁ&%dt@r h@'&eér iewer (INL and

g s SecT et e retina gment ed epi t hel i"al
CONLS. ATPﬂQh gE! Way alsembsesvéd ghthe RP&neell layer.t hheiransity

BBl ot hevbighid s BB el anc
SPREB P e I, S g s moncd

i gathi ghly expressed in kidney, forebrain and
cerebellum and in eye (particularly in the retinal

Ph\g{fggﬁmgﬁet ‘1&3 ,é:aGgel’J“é')s' a%?\sgs'%ﬁdl Aftisthae Qﬂ@éﬁﬂéleotldes

ur’or ut to esser extent than in
RRIdi6IBbgllcbvithI 35S intas Ungeat fodstmdy itioe digigbuitéadot Uss‘%(ﬁrdyl’nRNA

T
D%A@Hagv%%%g( éres%%@l AN dhE4ontid | MervBLIS $yalieme dlexus

sense an 311 50 PCT/ EP2004/ 010785
aghosdoss @' wéaﬂpc@béendméh@eyeeln@helmg islaeri bpre (giull, spinal

Tésiut =pd ABghaondse Bnaid Fib ey ABbl ohERite. .

observed in the

Differential USAG-1 mRNA analysis in normal and dystrophic RCS rat

retina

Semiquantitative RT-PCR was used to compare the amounts of USAG-1
mRNA in RPE cells of normal rdy* and pathologic rdy” RCS rats at various
developmental ages (P14, P21 and P45). As a control, the same
experiment was performed on mRNAs extracted from the cerebellums of
the two rat strains at the same ages . Cyclophilin A mRNA was used as an
internal control. In the normal rdy+ retina, the amount of USAG-1 mRNAs in
retinal pigment epithelial cells was clearly higher at P14 and P21 than at
P45. Thus, in normal physiological conditions, the USAG-1 mRNA levels

appear to decrease with age in RPE. In contrast, in RPE cells from the
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ganglion cell layer of the rdy+ and rdy pignmented rat
retina, while a high 5 nRNA signal was detected in

wao b@sjoeaser and outer nuclear layer (INL and ONeQT/EP2004/010785

hi gh signal was al so observed in the RPE cell |ayer.
The intensity of labelling A the neuroretina

decreased consi derably between P14 and P45 in rdy+
pignented rat, while the opposite is observed in rdy
pi gmented rat. 10 A techni que, using 60 ners sense

a&gst?d;:%é HiE§ ?ﬂ%ﬁéﬁ'\oqh@ Q?SAGaﬁj'rﬁhﬁﬂﬂé\/%% YHdrBaé’&iS over

dto stu i 8tribufion of USAG
fnmeeansle/meremieamy higiher etrB¥bpathan ath’fAeaBdtP%‘lt a&;ﬁprlsmgly, the

ggél%,ugist 3@1558«&‘2)1 ép@k@%%(\éqe&gaglf %Q%é(eo gf’ kﬁée % (':ontrol fissue
Eﬁﬁd’) %F@reéfi‘ﬁoﬁ% chhtﬂeedcﬁﬂrdWB?U “)gwbﬂe lekitemel fs\Rered as

spi na colum and ri bs t ongue and pI|OUS
fagéllnuremed/asnlralasa streng viedreasef bEUSAGal roBAAS lenalp was

E?%E(Qat e ek 00 (B ook, péiipd 4l e : an

o hgfhl A@fﬂourﬂRNP\ iHesBPISRGLF AIRNAS MRas! dé;brodumbly

logic rdy RCS rats at various devel opnent al
agetecc@zm thez:prah@llww)‘ Papdystrophia et (radyhk(Fdate) 25
experinment was performed on nRNAs extracted fromthe
cerebelluns of the two rat strains at the sane ages.

Cﬁ“ﬁbogﬁ@éét' Qeeﬁhéfﬁl‘é“s\i@fal Uﬁaﬂ méthmi wayt essdl toc ddéntiy . proteins
In the normal rdy retina amount of USA

i secreéed iyl RBEgﬁejhst Téps ﬁuéﬂaﬁma"eweﬂstomeeﬁ &WNA encoding

e 005G UL T BT fon RAE R, P3ATPABgs present

EEEREI% lt:@llsfll@ml &aﬁ% mljl Ana @I of RieErat Ineucaimetinat Thisris the first
)E cells fromthe 23 11 51 P /EP200/01 785
ofiophins eBtulon ap GSRET 3 154 e98hed poRamAll & i neural

&ﬁ'%ﬁ%%%fgﬁ tine, and were clearly higher at P45

an at and P21. Surprisingly, the anounts of
USAGl MRNAs in cerebell um (supposed to be a control

t | ugg(m,qg\qlgm\% F Mﬁg’%&%onsﬁys% dterr]r(\eoncs LEQ &P thd BMunt of
USAG 1 in the RPE of normal rdy" rats progressively decreases with age.
This is not occurring only in the RPE cells but is also observed in the
cerebellum of the same rat strain. In contrast, increased amounts of USAG-
1 mRNAS in the RPE and cerebellum of pathologic rdy rats were observed
as the age of the animals increased. In situ hybridization also showed a

more intense labelling at P14 than at P45 in the retinas of normal rats.

These results allow illustrated a major role of USAG-1 in the development
of the eye and especially of the retina as well as in their normal functions.
Additionally, as USAG-1 is to be an antagonist of Bone Morphogenetic
Proteins which are known to play a crucial role in eye and retinal
development via the TGF Beta receptor. These results show that the

absence or the overexpression of USAG-1 plays a key role both in genetic



5 age increased, while a strong increase of USAG 1

MRNAs | evel s was observed in dystrophic rat (rdy)
walenosngp3the sane period of time : an extremnmel BCTERIV04/010785

amount of these USAG 1 nRNAs was reproducibly

detected in the cerebel | um of2P45 dystrophic rat (rdy)

(Fig 17). 1o The yeast sequence signal trap nethod was

used to identify proteins secreted by RPE cells. This

system al l owed to select the cDNA encoding for

W Ghiel RR8h Al U B eSS a8, I EpHpetcy o

t leginbpled@ndrationgti na. This is the first time that
the distribution of USAG 1 in the eye, and especially

in the neural is retina is reported. The

sem -quantitative RT-PCR anal ysis denonstrated that
the amount of USAG 1 in the RPE of normal rdy' rats
progressively decreases with age. This is not
occurring only in the RPE cells but is also observed
in the 20 cerebellumof the sanme rat strain. In
contrast, increased amounts of USAG 1 nRNAS in the
RPE and cerebel |l um of pathologic rdy rats were
observed as the age of the animals increased. In situ
hybri di zation al so showed a nore intense |abelling at
P14 than at P45 in the retinas of normal rats. 25
These results allowillustrated a major role of USAG 1
in the devel opnent of the eye and especially of the
retina as well as in their normal functions.
Additionally, as USAG 1 is to be an antagonist of Bone
Mor phogenetic Proteins which are known to play a
crucial role in eye and retinal devel opnent via the
TGF Beta receptor. These results show that the 30
absence or the overexpression of USAG 1 plays a key
role both in genetic WO 2005/ 023311 PCT/ EP2004/ 010785
52 congenital abnormalities of the eye as well as in

t he pat hophysi ol ogy of retinal degenerations. 5 WO
2005/ 023311 PCT/ EP2004/ 010785



53 CLAIM5 1. A nethod of treating a retinal disorder
in a mamml, conprising nodulating the anount of a
w@odogpesti de encoded by a target gene sel ect ePICHEP2UG4/010785

the group consisting of prosaposin, TVM5-2, OATI, 5

OAT2, OAT3, OAT4, USAG 1, SOST ard@ Pcdh-r-C3 genes in

a retinal cell of said mammal. 10 2. The net hod of

Claim1, conprising nodul ating the expression of the

gene sel ected anong the group consisting of

prosaposi n, TM5-2, OATlI, OAT2, QAT3, OAT4, USAG 1,

SOST and Pcdh-y-C3 in a retin ﬁi of said manmal .

3. The nethod of Claim?2, conprising adm nistering to
aretinal cell of said mammal, an effective anount of

a gené. t r aAshethec aforeating v ngtinad diserdder dnaai mammal, comprising
conprising one of the gene sel ected a t he gr,oup

consi sti ng”&duﬂﬁtwagﬁsgmou'ﬁ f -2 p@&??gﬁgg\ﬁ‘,m@% Qy a target gene
OAT4, 15 U - Yo ' | -

bei ng opergéﬁ/"geq %@gaﬁﬁ% g&%?oﬁ%ﬁsrt&?c‘téf%éiﬁr@ggﬁgﬁMS 2 OATI,
sretinal cel0ATZ. OATS, nRARdd WSAG-8i BCST varet HadhsglC8 genes in a
gene transfer vector conprises a proviral genone

whi ch is setnal eall ahedig a@gloup consisting of

adenovi ruses, adenovirus associ ated viruses and

| entigirus t4h ; ' 9@'@{' ' i

adm n?'st er ﬁﬁg rtg%thg)gi %@g{?lﬁgé%@ggﬁs’?ﬂgﬁgﬁggﬁ%os' t iéoe%kﬂlﬁssmn of the
conpri si ngganeeddlected vamanguthe gfoupetorsistiig odi prosapdsin, TMS-2,

e sl oA T (GAT SR AT TRAGS, 8O andY PRdh-p-C3 in a

prosaposi N dMp2y P m | OAT3, QAT4, USAG 1,
10S()ST and Pg%%-ypg genes.%. The nethod of C aimb5,
wherein said secreting cells are encapsulated in a

bi ocolpat i Blhe pethateof Clabm2R06pRESING administering to a retinal cell of

PCT/ EPZOOMS%I%O%%?WEQI, an effective amount of a gene transfer vector carrying

a nucleic acid comprising one of the gene selected among the group
consisting of prosaposin, TMS-2, OAT1, OAT2, OAT3, OAT4,
15 USAG-1, SOST and Pcdh-»-C3 genes; said gene being operably

linked to a promoter active in said retinal cell.

4. The method of Claim 3, wherein said gene transfer vector comprises
a proviral genome which is selected among the group consisting of

adenoviruses, adenovirus associated viruses and lentiviruses.

20 5. The method of Claim 1, comprising administering to said retinal cell,
a composition comprising an effective amount of cells, wherein said
cells produce and secrete a polypeptide encoded by a gene selected
among the group consisting of prosaposin, TMS-2, OAT1, OATZ,
OAT3, OAT4, USAG-1, SOST and Pcdh-y-C3 genes.

25 0. The method of Claim 5, wherein said secreting cells are

encapsulated in a biocompatible polymer.



7. The nmethod of Claim 3, further conprising
adm nistering a conposition conprising a neurotrophic

WO 20502330r an anti-angi ogenic factor, or a QgePEI/EP2004/010785
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transfer vector conprising a nucleic acid encoding a
neutrotrophic factor or an anti-adfgi ogenic factor or

cells producing 5 and secreting a neurotrophic factor

or an anti-angiogenic factor. 8. The method of C aim

2, conprising adm nistering to a retinal cell of said

mamal,, an r e

carrying Tieaniriels SThdapic Aol (@ipdind: Sifigisterng 2
sel ect ed aﬁ@n@otshlen corapsing s irkdurotgosiic Facapesam anti-angiogenic
TMS- 2, QATl, OAT2, OAT3, OAT4, 10 USAG 1, SOST and

Pcdh-y- C3 {Raiels OF @rgans tharspn vastor sempsisingRAUEieic acid encoding a
capabl e of ViV o [

{ar get geﬂlgﬂ{}gﬁbﬁh@@kab{bﬁ ég 89 %ﬂ Sﬁﬁ%ﬁéﬁﬁge%g%f gflc gns producing

retinal di apddecrethgseheatatbghiofactéher @ auwaognogemc factor.
retinal degenerations and retinopathies. 15 10. The

met hod of aim aid ret]nal , degenerat
5" sePect edherMBIHOChS! GRS cEHBPOENALUITSEN G (& retinal cell of
pi grent Osaéﬁf@mméla%n mvédﬁf\bﬂﬁ ﬁéggﬁ?%i'agjsger Vt8or carrying

met hod of aim1l, wherein sal eti na
retinal pi gneantisezset hetleiomaciiPEj toeltarget genpaisgleoted among the
cell. 20 12. A colggo& ti n

whi ch.
encapsul at SPHRFPRSIHIIEA Brﬁﬁ%élnewgée%% QAT2, OAT3, OAT4,
pol ypepti d?jS?A‘Gofje%d&’TaaH@nPc@ﬁ%%{? EQG%P%HS}R%E, said antisense

group consi sting of prosaposin,

OAT3, OAT4 mRNBAE-GapaBESDf ankibRinghiny viva3hgeswgsession of said target
operably linked to a pronoter active in a retinal

cell. 25 18°"& nethod for diagnosing a retinal

di sorder in a manmal, conprising identifying an

abnor gl em@qﬁém@ éffCIéwﬁeInerfé?b?péeﬁd rétifel digdrder is selected from
group consisting of prosaposin, TM5-2, OATI, OAT2,

OAT3, OAT4the\grRpod refisalidegerratiomnand 1erspagises.
USAG 1, SOST and Pcdh-y--C3 genes in retinal cells of

sai d 10. The method of Claim 9, wherein said retinal degeneration is selected
from the group consisting of retinitis pigmentosa and macular

degenerative diseases.

11.  The method of Claim 1, wherein said retinal cell is a retinal pigment

epithelium (RPE) celi or a ganglion cell.

12. A composition which comprises encapsulated cells which produce
and secrete a polypeptide encoded by a gene selected among the
group consisting of prosaposin, TMS-2, OAT1, OAT2, OAT3, OATH4,
USAG-1, SOST and Pcdh-»~C3 genes, operably linked to a promoter

active in a retinal cell.

13. A method for diagnosing a retinal disorder in a mammal, comprising
identifying an abnormal expression of a gene selected among the
group consisting of prosaposin, TMS-2, OAT1, OAT2, OAT3, OAT4,



mammal . 14. A nethod for diagnosing a retinal
degeneration in a mammal, conprising identifying an
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retinal cells of said mammal . 15. The nethod of Caim
14, wherein said abnormal expres$bPon is detected by
RT- PCR anplification. 16. The nethod of O aim 15,
wherein said RT-PCR anplification is carried out

usi ng one of the follow ng pair of pri mers: SEQ I D

N0 ) oySla SR B LB ool WKAbRls of sai

conpound capakthgl. of nodul ating the expression of the

gene encodi ng prosaposin, TM5-2, QATI, QAT2, QATS,

OAT4, USAG 1, SOST and Pcdh-y-C3 genes, conprising, 15

20 2514. phomaihed fes| d@gasagmés@ ﬁ@tn@lgeﬁge@@a@@ﬂem a mammal,

anong t he

OATI mTz@é'%@%Pﬁéﬂ%ﬁfV“@%?\% E%g@'%angpr%%ﬁr@&he prosaposin
genes, b. gend liv ietipabeeld ofeddid mamibiak presence of a

conpound, €. determ ning the expression of prosaposin,

TVG- 2, QATL, OAT2 T3, OAT4, USAG.1,

Pcdh-§5.C3 dhwednethpd ok Sdaim i Wy wheeiRxp?! S8o2pBimed eression is

expr essi Ondé’ﬂzec{ébebfﬁﬂ‘eP@ﬁ‘Smﬁgﬂcﬁlo?Pmro' cell culture

in the absence of e conpou or to the expression
of a control constitutive gene, wherein an abnor nal

expr e$6i onThe miethqst @f eBltaimofl 5t ehereimsaiti RE-PCR amplification is
i ndi cative_t hat aid co

modul at | ngctREo R st B ST 1% [loRBRIBAF of pemersiiEQ 1D NO4-5
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17. A method of screening for a compound capable of modulating the
expression of the gene encoding prosaposin, TMS-2, OAT1, OAT2,
OAT3, OAT4, USAG-1, SOST and Pcdh-»-C3 genes, comprising

a. providing cells expressing a gene selected among the group
consisting of prosaposin, TMS-2, OAT1, OAT2, OAT3, OAT4,
USAG-1, SOST and Pcdh-y-C3 genes,

b. culturing said cells in the presence of a compound,

c. determining the expression of prosaposin, TMS-2, OAT1, OAT2,
OAT3, OAT4, USAG-1, SOST or Pcdh-»-C3 genes, and
comparing said expression to the expression of the same gene in
a control cell culture in the absence of the compound, or to the
expression of a control constitutive gene, wherein an abnormal
expression in the presence of the compound is indicative that
said compound is capable of modulating the expression of
prosaposin, TMS-2, OAT1, OAT2, OAT3, OAT4, USAG-1, SOST
or Pcdh-y-C3.



18. A nethod of screening for a conpound capabl e of

binding to the expression product of a gene sel ected
W@ewag238ne group consi sting of prosaposin, TMBREP2004/010785

OATI, OAT2, QAT3, OAT4, USAG 1, SOST and Pcdh-y--C3,

conprising 5 a. contacting a candPdat e conmpound w th

t he expression product of a gene selected anong the

group consi sting of prosaposin, TM5- 2, OATI, QAT2,

OAT3, QAT4, USAG 1, SOST and Pcdh-y--C3 genes, b.

det erya ni gloe Fh G hdat I ' t :

t he {PO e%rﬁe‘\g& on%%gg%g?@%lééﬁ%ﬁﬁg?ﬁgd&gg%@yrrt?ndmg fo the

18, wher eiexpesgion prothsitsif @ géne sélegtadgmongitke group consisting of

expressi ng_a nucl.ei [ risi e c

anmong t he rﬁ?@ﬂ%'l?oﬁﬁéfgné%’ pé’é?%pg@gﬁg %Jr% U¥hc-1, sosT
OATI, OAT _SA34; 1, SOST and Pcdh-y C3

genes and%%ﬁ%ﬁ?i% ’s%?rabﬁ;é s with 15 a candidate

conpound. 20. Method for screening for a pathol ogi cal

sal | el i ¢ foamcohtactipgre caseidats edmpaing wittethy expression product of
consi sting of prosaposin, TMs- QATI CAT, QATS .

OAT4, USAG 12 é%ersgﬁ?ﬁ{%%‘%gé@? %%%PPQ?'ﬁé’f‘%Pf prosaposin, TMS-
| sol ating a pol yRyq! Q%ATQ’,GOSZ\OI@@AWQ UBAOSCI $OST and Pcdh--C3
fragnent of a’'gene " 20 sel ected anong the group

consi sting ofgamessaposin, TMsS-2, CATI, CAT2, OAT3,

OAT4, USAG 1, SOST and Pcdh-y-C3 froma retinal cell

of a subject ffering fr a retinal degeneration,,b.

det er ni ni ng- t e@é"aﬁ'@gc"éh%wega?%'dp&a{)ﬂl?%lg%omoi%wjﬁdb%ds to the
jpconpari ng W tdynrdsbh frdd(Re. sequence 25 wherein the

detection of one or nore nutation in the sequence of

sai d gol ynucl eotide is indicative that said
nii

pol yntiel eol hegngthod plaClaimodcwherein|dep @ popsists of galturing cells
gene. expressing a nucleic acid comprising a gene selected among the
group consisting of prosaposin, TMS-2, OAT1, OAT2, OAT3, OAT4,
USAG-1, SOST and Pcdh-»~C3 genes and incubating said cells with

15 a candidate compound.

20. Method for screening for a pathological allelic form of a gene
selected among the group consisting of prosaposin, TMS-2, OATT,
OAT2, OAT3, OAT4, USAG-1, SOST and Pcdh-y~C3, comprising

a. isolating a polynucleotide comprising a specific fragment of a gene
20 selected among the group consisting of prosaposin, TMS-2, OAT1,
OAT2, OAT3, OAT4, USAG-1, SOST and Pcdh-y-C3 from a retinal

cell of a subject suffering from a retinal degeneration,

b. determining the sequence of said polynucleotide and comparing with

a wild-type sequence

25 wherein the detection of one or more mutation in the sequence of said
polynuclectide is indicative that said polynucleotide is a pathological

allelic form of the gene.



