21JUL2005 WD 02/081513 PCT/ EP02/ 03810 DI SEASE- ASSCCI ATED PROTEIN FI ELD OF
THE I NVENTI ON This invention relates to nmethods and conpositions fory 1 ju 2005
detection and treatment of retinal degenerative diseases. In particular,
the i nvenW@M24%fidtes to a protein that protects against FETEPIFEBARr ati on,
nucl eic acid nol ecul es that encode such a protein, antibodies that
recogni ze the protein, and nethods for diagnosing retinal degenerative

di seases. BACKGROUND OF THE | NVENTI ON Phot oreceptors are a specialized
~subset of retinal neurons, that are responsible for vision. Photoreceptors
consi st of rod¥SEAE-AFEIATHR BROBEY t he photosensitive cells of the retina.
Each rod and cone el aborates a specialized cilium referred to as an outer
segnment, that houses the phototransducti on machinery. The rods contain a
speci fic |ightralysor DaptvvinGoRl pi gnent, rhodopsin. There are three cl asses
of cones in humans, characterized by the expression of distinct visual
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and generate an action potential in the output cells, the rod bipolar
neurons, which is then relayed by the retinal ganglion neurons to produce a

vi sual sti nulpscddrdUi® o Bs@inve®riek. | n hunans, a nunber of di seases of
the retina involve the progressive degeneration and eventual death of
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 the overaht epfeisirent Wiginct Riuall pidinedis). (iR08Mme cone, green cone and red cone -
| pigments. Each type of visnal pigment protein is tuned to absorb light maximally at
different wavelengths. The rod shodopsin mediates scotopic vision (in dim light), whereas
the cone pigments are responsible for photopic vision (in bright light). The red, biue and
green pigments also form the basis of color vision in humans. The visual pigments in rods -
and cones texpond to light and generate an action potential in the output cells, the rod
bipolar neurons, which is then relayed by the retinal ganglion neurons to produce a visual
stimulus in the visual cortex. - ' |

In humaﬁs, a number of diseases of the retina involve the progressive degeneration
and eventual death of photoreceptors, leading inexorably to blindness. Degeneration'of
photoreceptors, such as by inherited retinal dystrophies (e.g., retinitis pigmentosa), age-
related macular degeneration and other maculopathies, or retinal detachment, are all
characterized by the progressive atrophy and loss of function of photoreceptor outer
segments. In addition, death of photoreceptors or loss of photoreceptor function results in
partial deafferentation of second order retinal neurons (rod bipolar cells and horizontal

cells) in patients with retinal dystrophies, thereby decreasing the overall efficiency of the
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Rod- der i vedndigores. Vi ab| I ity Factor (Rdcvf). In a first aspect, the i nvention
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i nventi on t heNet alleofptieviaies asgsonmted| wpblrgttpaﬂ)tdyeta)}ﬂw havargetbeem dentiged, and

(i agnost | CEPFGSHIoR HoFuL AT o Py SR, Poriilt il AT SRPEEPRyat i ves

thereof, juafirptRia0thefPidsvatives of the fragrrents and anal ogs of the
foregoing. Also within the scope of the present invention are pol ypeptides
that are substantially simlar to the 2 2 JUL 2005

SUMMARY OF THE INVENTION

The invention relates generally to a novel gene family, Rod-derived Cone
Viability Factor (Rdevf). In a first aspect, the invention provides an isolated polypeptide
with an amino acid sequence as set forth-in SEQ ID NO:2 or SEQ ID NO:4. Such a
polypeptide, or fragments thereof, is found in the eye of sufferers of retinal dystrophies to
a much lesser extent than in the eye of individuals without retinal dystrophy. Fragments
of the isolated polypeptide with an amino acid sequence as set forth in SEQ ID NO:2 or
SEQ ID NO:4 will comprise polypeptides comprising from about 5 to 10 amino acids,
preferably from about 10 to about 20 amino acids, more preferably from about 20 to
about 100 amino acids, and most preferably from about 20 to about 50 amino acids. In
accordance with this aspect of the invention there are provided a novel polypeptide of
mammalian origin, and in particular of mouse or human origin as well as biologically,
diagnostically or therapeutically useful fragments, variants and derivatives thereof,
variants and derivatives of the fragments, and analogs of the foregoing. Also within the

scope of the present invention are polypeptides that are substantially similar to the




WO 02/081-513 PCT/ EP02/ 03810 pol ypeptide with the am no acid sequence as set
forth in SEQIDNO2 or SEQIDNO4 e.g. an anino acid sequence as ZsetUL 2005
forth in SEQID NGO 6, SEQID NGO 8, SEQID NGO 10, SEQID NO 12 and SEQ
| D NO 14W0 #/@8i88cond aspect, the invention provides an i $6TARIFIFIL] ei
acid nolecule conprising a nucleotide sequence as set forth in SEQ 1D NO 1
or SEQID NG 3. Also wthin the scope of the present invention are nucleic
acids that are substantially simlar to the nucleic acid with the
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NO 2, SEQ I'D NG 4, SE DNO6, SEQID NG 8, SEQID NO 10, SEQ ID NO 12 and
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suffering fromretinal dystrophy. 3 2 1 JUL 2005
(0:13. In a preferred émbodimerit, the isolated DNA takes the form of a vector molecule -
comprising the DNA as set forth in SEQ ID NO:1 or SEQ ID NO:3.

A third aspect of the present invention encompasses a method for the diagnosis of
retinal dystrophy in a human which includes detecting the decreased transcription of
messenger RNA transcribed from Rdevfl .or Rdevi2-encoding DNA in the eye from a
mammalian organism, preferably a human, where such decreased ftranscription is
diagnostic of the organisms’ affliction with retinal dystrophy or patholégical aging
(ARMD). Another embodiment of the assay aspect of the invention provides a method for

. the diagﬁosis of retinal dystrophy in a mammalian organism, preferably a human, which
requires measuring the amount of a Rdevfl or Rdevi2 polypeptide or fragments thereof in
the eye of a human suspected of suffering form a retinal dystrophy, where the presence of
a decreased amount of the polypeptide or fragments thereof, relative to the amount of the

polypeptide or fragments. thereof in the eye of an individual not suffering from a retinal

dystrophy, is diagnostic of the human’s suffering from retinal dystrophy.
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invention there are provided anti-sense polynucl eotides that regul dtfeJUl 2605
transcription of the Rdcvfl or Rdcvf2 gene; in another enbodi nent, double .
stranded RAVISI3ovi ded that can regulate the transcri pti oRCHEPPHESI RV
or Rdcvf2 gene. Another aspect of the invention provides a process for
produci ng the aforenentioned pol ypeptides, polypeptide fragnents, variants -
and derivatives, fragnents of the variants and derivatives, and anal ogs of
the foregoing. In a preferred enbodi nent of this aspect of the invention
there are provipdsgorenerosthianpthsr awgel ¢igthe ieventipy thare At prReideRaatifsense
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pol ypept i Bécvi] ar BdedP@gnde with anot her aspect of the invention there are
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set forth éi%éﬁ&dﬂam&ast afE@Beh Rodbdhg hEQ B ROpblypeitAel D NO'S, SEQ I D NO
10, SEQ I% r 12 or SEQ ID NO_ 14. In another aspect, nethods of treating a

di sease in a shbjeserdanghaid snethegagegsel the npedioattbercye providedauprdedsl with a
h i n_Rdcvf. i . '
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t her apeut pélghlcYeotidb i) e i Ueteatth, BioRIXAME kliaicaRDA\hdapatic @fposs. set out
in SEQIDNO2 SEQ ID NO 4, SEQIDNO6, SEQID NOS8, SEQID NO 10, 4

In certain additional preferred aspects of the invention therc are provided an
antibody or a fragment thereof which specifically binds to a polypeptide that comprises
the amine acid sequence set forth in SEQ ID NQ:2, SEQ ID NO:4, SEQ ID NO:6 or SEQ
ID NO:8, i.e., Rdevfl, or SEQ ID NO: 10, SEQ ID NO: 12 or SEQ ID NO: 14, ie.
Rdcvf2. In certain particularly preferred aspects in this regard, the antibodies are highly
selective for mammalian, preferably mouse and in particular human Rdevfl or Rdevf2
polypeptides or portions of suchRdcvfl or Rdcvf2 polypeptides. In a related aspect, an
antibody or fragment thereof is provided that binds to a fragment or portion of the amino
acid sequence set forth in SEQ ID NG:2, SEQ ID NO:4, SEQ ID NO:6, SEQ ID NO:8,
SEQ ID NO:10, SEQ ID NO:12 or SEQ ID NO:14.

In another aspect, methods of treating a disease in a subject, where the disease is
mediated by or associated with a change in Rdcvfl or Rdevi2 gene expression e.g. a
decrease in the presence of RDCVF1 or RDCVF2 polypeptide in the eye, by the
administration of a therapeutically effective amount of a RDCVF1 or RDCVF2 protein as
set out in SEQ ID NO:2 SEQ ID NO:4, SEQ ID NO:6, SEQ ID NO:8, SEQ. D NO:10,
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related protein or a fragment or portion thereof to the subject is 2% JUL 2005
provi ded. Al so provided are nethods for the diagnosis of a di sease or
condi ti on V4@ 48¥84141%d with an decrease in Rdcvfl or Rdcvf2 gRAEERSEPESs|i on or
decrease in the presence of RDCVFI or RDCVF2 pol ypeptide in a subject,
whi ch conprises utilizing an antibody that binds to a pol ypeptide with the
am no acid sequence set out in SEQID NO 2, SEQID NO 4, SEQ ID NO 6, SEQ
ID NG 8, SEQ ID NG 10, SEQ ID NO 12 or SEQID NO 14., or a fragnent or
portion tHeRIBINOH 207 3%336‘&@%13)?? arplated prefeigtdiay ragmpset o1 perHen thegaehtq on
provi des gells. whic b r i vy t r.ef ly . vertebrate
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or fragnethepresheaecdRDGWHEL o1 RRCVIE padyrepHtaing subigesovhioh comprisee viiiziegd  DNA
sequences t har . vil. or r 1 pt I
control - sineg Bt e IR o8l Stk SBERR A BEOORR
transcri pRoer SHG DDNGC sEND HO:QERGEpNGE, BEQNT N: B1iSBY) HE N sequence
according to SII\EIT%)”D NO 2, SEQIDNO4, SEQID NO6, SEQID NO 8, SEQID
NO 10, SESEQREPN1Z.,or adpgmept N@ottipndperceh ig@gdmmmppsidof . In a rel ated
aspect, the present, iRV i j 0 _- ugi ng. R L~ or
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Rdcvfl or Rdcvf2 -encodi ng ol ynucl eotide under conditions sufficient for
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fragments thereof.

- In a related aspect, the present invention provides a method for producing Rdcvfl
or Rdevi2 polypeptides which comprises culturing a host cell having incorporated therein
an expression vector containing an exogenously-derived Rdcvfl or Rdevf2 -encoding
polynucleotide under conditions sufficient for expression of Rdevfl or Rdevi2
polypeptides in the host cell, thereby causing the production of an expfessed polypeptide,
and recovering the expressed polypeptide.

In yet another aspect of the present invention there are provided assay methods
and kits comprising the components necessary to detect abnormal, e.g. below-normél
expression of Rdevfl or Rdevf2 polynucleotides or polypeptides or ﬁ'agments thereof in
body tissue samples derived from a patient, such kits comprising e.g., antibodies that bind
to Rdevfl or Rdevi2 or oligonucleotide probes that hybridize with polynucleotides of the

_ invention. In a preferred embodiment, such kits also comprise instructions detajling the

procedures by which the kit components are to be used.
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invention is directed to an Rdcvfl or Rdcvf2 polypeptide for wuse in the
treat nment of a human or aninal body. A related aspect is directed td tHhel dfe

an Rdgvf]_. or_ Rdcvf2 polypeptide or fragnment thereof, n ncodi ng
Rdcvfl or&wﬁﬁ%%? Hor a fragnent thereof, or antibody that gﬁﬁ§§£¢%ﬁﬁ@cvfl or

Rdcvfl or a fragnment thereof in the nanufacture of a nedicanent to treat a
retinal dystrophy. In another aspect, the invention provides a ’
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in, e.g., retng dypgophy. Woanotlgr 3alnted 75ped, 61671118@1'!1%33169965853’}13151366’1@10326
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In a related aspect, the invention provides a method for the treatment of retinal
dystrophy comprising administering a therapeutically effective amount of a polypeptide
selected from the group of SEQ 1D NO:2, SEQ ID NO:4, SEQ ID NO:6, SEQ ID NO:§,
SEQ ID NO:10, SEQ ID NO:12 or SEQ 1D NO:14, and pharmaceutically acceptable
carrier, to a subject in need.

In another aspect, the invention is directed to ruethods for the identification of
molecules that can bind to Rdevfl or Rdevi2 and/or modulate the activity of Rdevfl or
Rdcvf2 or molecules that can bind to nucleic acid sequences that modulate the
transcription or translation of Rdcvfl or Rdcevf2. Such methods are disclosed in, e.g.,
U.S. Patent Nos. 5,541,070; 5,567,317; 5,593,853; 5,670,326; 5,679,582; 5,856,083;
-5,858,657; 5,866,341; 5,876,946; 5,989,814; 6,010,861; 6,020,141; 6,030,779; and
6,043024, all of which are incorporated by reference herein in their entirety. Molecules
identified b]} such methods also fall within the scope of the present invention.

In yet another aspect, the invention is directed to methods for the introduction of

nucleic acids of the invention into one or more tissues of a subject in need of treatment



nucleic acids of the invention into one or nore tissues of a subject in need
of treatnent 6 21 JUL 2005 WO 02/081513 PCT/ EP02/ 03810 with the resulil 2005
t hat one or m)re_lprot ei ns encoded by the nucleic acids are expressed and or
secret.ed MO R&IIZ3nithin the tissue. In another aspect thel Cﬁp(/’ié’r?@'io?ﬁ

provi des a nmethod of providing photoreceptor cells for inplantation wherein
t'he photoreceptor cells are cultured together wwth RICVFl or RdICVF2. O her
obj ects, features, advantages and aspects of the present invention wll
becone apparent to those of skill fromthe foll ow ng description._ It _should
be underdiibtg residiiBokrne errgpreiateins| ewieA pydbs ewlﬁlﬁaﬁws &rrde%pﬁ%ss'%,dp@tq fic

exanpl es’or‘é@rxlatgd b?PQﬁs‘:\ﬁfthHQhéjﬁs?s grred enbodi nents of the invention, are

gi ven by wa ustration only. Various changes and nodifications wthin
the spirit andn asather axped: tiee vivationgpecvidaentthodof polidilpgtnnmedepadicEls
apparent to those skilled in the art fromreading the follow description
and fr omiPe iR At wherdt theaphatorgsepigresells é@eeqwtuaﬁds@gﬁgﬁrr%’ﬂ éﬁ%é&

DESCRI PTI{h&» THE DRAWNGS Figure 1: nouse Rdcvfl nucl eotide sequence from
t he expression cloning and nouse RdICVF1 am no acid sequence. Figure 2:

nouse Rdcvfl L Gitiedl ebjectdp famsres neivaniages and laspeemsi @f ﬁeqpaem invdnitighreil3: human
Rdcvfl and human Rdcvfl am no aci ds_ sequence. e 4. human RdcyflL
nucl eot i ECYBEAPREETL HOnEASREE VI %?Wn@ea@]&g“‘b?edﬁmé‘on Filggh@ld: bepuse

R e
Rdcvf 2 numheﬂtngd&e&ﬁqdenﬁaedl.mds sl inviedidot, 2reagivaobaeiag Hf slﬁawueﬂmonlyFi gure
2 o 10V Ehegn o moBHE O RS B FEIAoDS SR RSN oot and
10, L, Bl e Lo L e Epeaioile
Figure 123escM;itmn|ahé fvtim gadiep theofthernpase oRbe pi@entididelBHE. cl ones be552141,
bi 517442, bg707818 and bi 603812.
BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1: mouse Rdcvﬂ nucleotide sequence from the expression cloning and mouse

RACVY1 amino acid sequence.

Figure 2: mouse Rdcvf1L nucleotide sequence. and amino acid sequence.

Figure 3: human Rdcvfl and human Rdevf] amino acids sequence.

Figure 4: human RdcvflL nucleotide sequence. human RdcvflL amino acids sequence.

Figure 5: mouse Rdevi2 nucleotide sequence and : mouse’ Rdeyf2 amino acids.

Figure 6: mouse Rdcvi2L nucle.otide sequence and mouse Rdevi2L amino acid.

Figure 7: human Rdcvf2 nucleotide sequence. and human Rdev{2 amine acids sequence.

Figure 8: depicts an amino acid alignments of the short forms of Rdevf : (SEQ ID No 2,

6, 10 and 14) and of the long forms of Rdevf: SEQ ID No4, 8, 12 and 14). |

Figure 9 depicts the pn'meré for GST-Rdcvfl. |

Figure 10: Multiple Aligrument of RDCVF1/RDCVF2.

Figure 11: Comparison of mouse and human RDCVF2

Figure 12: Multiple Alignment of mouse Rdcvi2 with EST clones be552141, bi517442,

bg707818 and bi603812.



7 21 JUL 2005 WO 0 2/08 151 3 PCT/ EP02/ 03810 Figure 13: Miltiple Alignnent
of Rdcvfl with EST cl ones bg299078, ai 716631, bg294111, bel08041 and
bg395178. Figure 14: EST sequence bg299078 corrected to match RdcvflZ ! JuL 2005

Fi gure 15: %&:f%@eg}rence bg294111 corrected to match Rdcvfl i’?ﬁ@"g%’%ﬁ’lcsm B

Real -ti nme anal ysis of the expression of rod arrestin

(B) in5 weeks retina C57BL/ 6@\ 5 weeks (green) and C3H HE@N (red). Figure
17: RT-PCR anal ysis showi ng that Rdcvf2 is expressed in a rod-dependent
manner and i s expressed in anot her part of t he CNS Fi gure 18: PCR anal ysi s

showi ng that RACGVFL | XPF: ' p

DESCRI PTI %%%&d%éﬁu%ﬂ@%q prgtR g p i %g i or?ges 758 zfrlﬁq%EE ‘erature
r ef er encesgasist e baeo&idn adeghesigly i ncorporated by reference in their
entirety. In practicing the present invention conventi onal techniques

man
in nol echwﬂreM(ﬁ%ﬁ?ﬂi}uﬁ?‘?ﬁbﬁgﬁ?@ﬁgﬂﬁ’m%ﬁ@fcr’@é@hﬁdﬁﬁﬁt DNA are used. These

h I Cu
Pr ot ocal < T KB CRiT SR B0y PG RBLFI SRk Racl ity P08y (7' W Ausubel

ed.); Sarrlrr%iﬁk 161 Ré’st}melR@Q)CMﬁ:ﬁ?dﬂd @ﬂth@hﬂﬂbﬂgm d%rroaahegtar QDyanlVaIEEF] Second
Edition Spring Harbor Laboratory Press, d Spring Harbor, N Y.; DNA

C oni ng: MREnacviekaFeting SroRIHO @i%ﬁ nWhEs (gﬂ’%m(ji]fliilC3 T(*HI)Tf"d G over ed.):
d i gonucl otr d Q. d, Nucl ei.c Aci
e ar on T Rl YE PR, Snan8RTnbMne mal Ry B s exlRER S 4 Sdlacaondens

1984 (Hanﬁﬁnn@;&ddﬂ@@kﬂ&cﬁﬁlﬁanbiheﬁpurﬁ@ﬁth&t\ﬂs Cul ture, 1986 (R |. Fr eshney
ed.); Immobilized Cells and Enzynes, 1986 (IRL Press); Perbal, 1984, A

Pract i cal FaradS:RCRendysis akovang#izhBICVHE is ewressed lm\aeqoﬁ&rgend@nmzmr og
(Academ c Press, Inc.); Gene Transfer Vectors for Manmmalian Cells, 1987 (J.
H MIller and M P. Calos eds., Cold Spring Harbor Laboratory); and Met hods

in Enzynol ogy Werankddeagaaby ok 5hE(MIERNGNG ossman, and Wi, - eds.
respectively). As used herein, "differentially expressed gene refers to (a)

a gene cont ai nighaient apphisatioghepaimly prd oreture Jeimensss gitet Posadameiessty (e. g.
25 ST R LR lfif o = show n Flaure 2 end 20110
In practicing the present invention, many conventional techniques in molecular
biology, microbiology, and recombinant DNA are used. These technigues are well known
and are explained in, for example, Current Protocols in Molecular Biology, Volumes I, 11,
and III, 1997 (F. M. Ausubel ed.)); Sambrook et al., 1989, Molecular Cloning: A
Laboratory Manual, Second Edition, Cold Spring Harbor Laboratory Press, Cold Spring
Harbor, N.Y.; DNA Cloning: A Practical Approach, Volumes I and II, 1985 (D. N.
Glover ed.); Oligonucleotide Synthesis, 1984 (M. L. Gait ed.); Nucleic Acid
Hybridization, 1985, (Hames and Higgins); Transcription and Translation, 1984 (Hames
and Higgins eds.); Animal Cell Culture, 1586 (R. I. Freshney ed.); Inmobilized Cells and
Enzymes, 1986 (IRL Press); Perbal, 1984, A Practical Guide to Molecular Cloning; the
series, Methods in Enzymology (Academic Press, Inc.); Gene Transfer Vectors for
Mammalian Cells, 1987 (J. H. Miller and M. P. Calos eds., Cold Spring Harbor
Laboratory); and Methods i Enzymology Vol. 154 and Vel. 155 (Wu and Grossman, and
W, eds., respectively). '
As used herein, "differentially expressed gene" refers to (a) a gene containing at
least one of the DNA sequences disclosed herein (e.g., as shown in Figure 1 and SEQ ID
NO:1 or as shown in Figure 2 and SEQ ID NO:3); (b) any DNA sequence that encodes -



.1 mM EDTA at

8 21 Jul 2005 WD 02/081513 PCT/ EP02/ 03810 the am no acid sequence encoded
by the DNA sequences disclosed herein (e.g., as shown in Figure 1 ahtJBEQNH
ID NO 2 or as shown in Figure 2 and SEQ I D hK)4) or (c) uence
that is sOBSOHRIEH |y similar to the coding sequences di scl%e]eﬁp%@ n. In
its broadest sense, the term"substantially simlar", when used herein with
respect to a nucleotide sequence, nmeans a nucl eotide sequence correspondi ng
to a reference nucl eoti de sequence, wherein the correspondi ng sequence
encodes a polypeptlde havi ng substantlally the sane structure and function
as the pofbpgepte aed serenerecpdedihyetbe SRS srivandes disispdibersadaenedshany. where

only change f e yéﬂﬁﬁ funct occur.
Desi r abl yg}ﬁlgh gg}? Pﬁgﬁj& Si r?lrlagrSfl%% rpglrgltu% 2|%ggque ?%@ég (Icfﬂn

pol ypept i gaieremeed th id hestﬁﬁdiaellyenﬁﬁarnuﬂieeeﬁin@eeqmuemmos“ébﬁereﬁer cent age of
identity between the substantially simlar nucleotide sequence and the

ref erence nucl Boitp deoasiegjuehise th“eé‘?%bﬂ“PStP%mé]b’ yiwdlsr”, odwp wise depreidtabl y at
east 95% il £ ea c are
carri ed olitPasi g AREeRiE SGhRe Rtk Chhdotes SEUERC SR ERRENT RS 707
Wat er man, rdréncel nme&dn@élsaqlzéme Golliawhaﬂheort@heﬁwmﬁﬁ@y ehbpse asgi@nces and
genones. Chapman & Hall. London: 1995. | SBN 0-412-99391-0, or at

htto: / / waelipeplids draying Sbstemkdlly tegaamn sierdsctnd funcipe as| Bea1obmspids am
;g;;: ;)n 1, cgage& g}bﬂn%?gfei@ng%Jﬁ?éoltﬁg\‘ﬁé}ﬂleﬁ%ré%gpﬁﬁrﬁég ongacthg{x]%es lm Q:PH i%g F]eo tide
sequence affsdmgttampb@bégnds|fnmdnan"octcm r Béstrablyctie BULS ANl e isdaUROREtide

hybri di zes to the reference nucleotide sequence in 7% sodi um dodecyl
sulfate (emsynceoemsoﬂﬂsn\ee@almptm soendeday thsgeiarmes n»ageﬁtl%swerm sﬁe 0. 1%

SDS at 50 B, M NaPO4,

1 mM EDTA grtc é% gmiet?#?%vxgj %? ngenl n %S%%@Iggﬂ%g/&{élbéﬁl ! a@%&gé%%eeagem rably

still in ffersnch Mddmdeegtjueﬁaﬁl degireblf SOH) leadd. 9B% vhdﬂa@%raﬁ]ymk/lleaEﬂI%at 50C

w th vvashl in 0 SC ]19% SDS at 50C, %Eef erably i n 7% sodi dodecyl

sul fate ( )“"TQ)P@ W’ UﬁFaSt rﬁvISE‘WC%PO’@B SR ATS/RETG E;“t y§ing 29 . 1%

SDS at 50 ( 5 M NaPO4
WadBR RaERE oAl iRt é%aedg%e‘i‘%%e?%é‘it“e%c%ye‘e“%ﬁ t

encodes aCofpntatibwal dihblpgeMapsad;eqnmqgemi gemonhas tChapmen it HhBrlentioml 1995.

expr essed ISgBeI\r? 68_4%_38%991518 d her ellltpp P -hiouse, gcfu?soﬂwa seqafn?ln htm% The

localS program, version 1.16, is used with following parameters: match: 1, mismatch

penalty: 0.33, open-gap penalty: 2, extended-gap penalty: 2. A nucleotide sequence
'"éubstantially similar” to reference nucleotide seqﬁence -hybridizes to the reference
nucleotide sequence in 7% sodium dodecyl sulfate (SDS), 0.5 M NaPQO,, 1 mM EDTA at
50°C with washing in 2X SSC, 0.1% SDS at 50°C, more desirably in 7% sodium dodecyl
suifate (SDS), 0.5 M NaPOy4, 1 mM EDTA at 50°C with washing in 1X SSC, 0.1% SDS
at 505C, more desirably still in 7% sodium dodecyl sulfate (SDS), 0.5 M NaPQ,, I mM
| EDTA at 50°C with washing in 0.5X SSC, 0.1% SDS at 50°C, preferably in 7% sodium
- dodecyl sulfate (SDS), 0.5 M NaPO,, 1 mM EDTA at 50°C with washing in 0.1X SSC,
0.1% SDS at 50°C, more preferably in 7% sodium dodecyl sulfate (SDS), 0.5 M NaPQ,,
1 mM EDTA at 50°C with washing in 0.1X SSC, 0.1% SDS at 65°C, vet still encodes a
functionally equivalent gene product.
The differentially expressed genes disclosed herein are expressed in eye tissue and

in particular is produced in rod cells however, in a human afflicted with a retinal



in particular is produced in rod cells however, in a human afflicted wth a
retinal 9 21 JUL 2005 WO 02/081513 PCT/ EP02/ 03810 dystrophy such a$1 Juyl 2084
retinitus ‘giggmant_osa, age -rel ated macul ar degenerati on, Bardet - Bi edel :
syndr one, Y8WSkdrnzwei g syndrome, best di sease, choroi def&T/ER)#ET50
atrophy, congenital anmourosis, refsun syndrone, stargardt disease and Usher
syndrone it is produced in decreases anmounts relative to, i.e., to a |lesser’
extent than in the corresponding tissues of humans who do not suffer from
retinal dgstro hg/. Messenger . RNA transcr]i bed fromthe differenti all)f

expr essedSGEARRY Sugh@s FERRITS I o QT2 s TRIAETRARL KT dpgeuaratio, Bardetdiiedsly 1 od
tissues andiinr,asBacleAl@rhWeld) Siibml SRYE idedseA eRRUL, ,a?y}a?ea%im out
hal f, pre eratﬁ]y at | east about five times, noré prefera%l at | east” anount
ten ti mescongemisdl pnediresigbtefsiat syndawte,alyanghrdl Qhsepsemend | @der tdyadromeeit lisvel s of
mMRNA and prat ei n,fo‘gnd in corresp‘%ﬂ\}gi ng tissues f?und in hurrans,v\hF\ig do not
suf fer frBipducededR ndFCTeRyes ABIPNYS ¢ dch-Eass 3t 185 c FYIgR dhptof BlEVT I or
Rdcv 2 MRMdshod EAEHSRM: bP SR WhdSlo ol QEHEAREH ALANSEELRIO MescbygdiOSt
cell,"” as use erein, refers to a prokaryotic or euka yotlg cel? that

cont ai ns Rdtetradsogbessfrhidha differehbdhbegressal gameds) @ad prantio tizhdated flombspclany
nmeans, e.d. el ect ropor%gi on, calcium hogg‘{] te pr.ecipjtation,

mi cr oi nj eEARHy, 15 PROSATFE Fhietes apd PLRssoqinpd BptioHCh et Hean qupqunt at least

"Het er ol ngﬁ%iaa@fpru&%brﬁﬁ@aisﬂam@me %iﬁies,%éﬁe'ﬁ{r@f@%abﬁaést?éa%‘{e ?@5{5@ hdh tiBEs

represent a non-natural state. For exanp If a Host c i's transformed
wi th a DNéwostrprgferedlyler ieast dborftrldthtamstlbsthar thane sty ofpaRNiAcardopbieirf foorml anot her

species, that gene.is heterolqgous with _ respect to that host cell and al so
W Lh T ospULEoTEbaELRE AR SOBH PHATHS b b A TR y? TR SR
Simlarl YSu&PHQﬁQAs@Q%h%erﬁsfti%ﬁ lsoft OR @cvV reRUGAE RNUCHL Feflipéd Y& GefeiP s aNd

inserted into the same natural, original cell type, but which is present in
a non- nat tideateassi teanserigiong. a di fferent copy nunber, or under the control of
different regu

| at.ory el.enents. vect o | ecule is.a nucleic. aci | ecul e
into which _hetér O}P(b%d:ﬁb’ nfﬁ‘_c}l%ef]cféiﬁlf’d fe{ﬁ%?gp%% BRIy e O R Y g © lﬂé‘%? be
i nt r oducegoithih® haRr@PRIRITNAL Bal &t béel ihtroHREd ¥d thP el Byallyymbayee gne or
nore origin of replication, and one or nore site into which"the Teconbi nant

DNA can belettrperatog, colsbmombosfhatenpregipdaton verbrenicchwarisansformhiiolh Gell | s
w th vectors, can ethgﬁ{(gct ed fromthose without, e.g., they encode drug

resi st anc B gaREsan

“Heterologous™ as used herein means "of different natural origin" or represent a
non-natural state. For example, if a host cell is transformed with a DNA or gene derived
from another organism, particularly from another species, that gene is heterologous with
respect to that host cell and also with respect 1o descendants of the host cell which carry |
that gene. Similarly, heterologous refers to a nucleotide sequence derived from and
inserted into the same natural, original cell type, but which is present in a non-natural
state, e.g. a different copy number, or under the control of different regulatory elements.

A vector molecule is a nucleic acid molecule into which heterologous nucleic acid
may be inserted which can then be introduced into an appropriate host cell. Vectors
preferably have one or more origin of replication, and one or more site into which the
recombinant DNA can be inserted. Vectors often have convenient means by which cells
with vectors can be selected from those without, e.g., they encode drug resistance genes.
Common vectors include plasmids, viral genomes, and (primarily in yeast and bacteria)

“artificial chromosomes.”

10



Common vectors include plasmds, viral genones, and (primarily in yeast and
bacteria) "artificial chronosones.” 10 2 JUL 2005 WO 02/081513 27 JUL 2005
PCT/ EP02/ 03810 "Pl asm ds" generally are designated herein by a | ower case p
preceded andplyp31dtol |l owed by capital letters and/ or nunber SECT/EPREEHOdance
W th standard nam ng conventions that are famliar to those of skill in the
art. Starting plasm ds disclosed herein are either commercially available,
publicly available on an unrestricted basis, or can be constructed from
-avai | abl e plasm ds by routine application of well known, published -
procedur es. MarRlaghidsrieaeeraltid axst dasreneted dieran doick Byprressd prpvwdedesd/ohat can

be used i ccqordance. w th, the esent. i nvention.are | kn and readily
avai | abl o By 6 et el gl HPRTS MY S(PATAnCE N SRR G |y
MRy Cconst giglenAdhs MENTBRS fagiliaroloh@bsdPbasialids B8 itabb@ni@r plugsid WidchRed
invention. The properties, construction and use of such plasmds, as well
as ot her bhersinoars either ¢hempicedlyravailable mubbely wivkilablreon endinksptrigtgsialpasist or t o
those of skill fromth resen isclosure. The term"i.sol gt ed; .means t hat
the nater £ oFsERiyES PSRRI ARG B hliec ARrelioe. 4. %ol FORE: ur o
envi r onneRfiblished procsdial UvRhY ¥la8@ifldlahtt Reher clofing@kaMRhRssidn vectors that can _

nat ural | y-occurring pol ynucl eoti de or pol ypeptide present in a |living aninal

is not i bomsaded acenrdanchavitduihe ppeseytrivedndion exev gl kyory rabreadily avedahle &t ed from

some or all of .t . cpexi,sting materials ,i.n the natural  system i.s isol ated,
coen 1t otiedatantt ip SRR PiRtelE: Hosf o shll sy Erigi R fhpioir bF

pol ynucl ?@iﬂeﬂﬁﬁs&ﬁiﬁ'sﬁitﬂﬁe B dse@h 11 M O&HHBH. %G/pﬁf eﬁi&%hconﬂﬁhéfﬁﬂ%hﬂﬁ’x%é Q?S or
pol ypepti des could be part of a conposition, an 'still be isolated in that

'such  vect sucharlagwdpasivrallors athetrsetopniin thefpresest meniioal widlivd reedibesparens used
her ei'n, tt@cgt toer(r)?s']'c}lfﬁl&fl%tjfg}ege%?allsd%gur}%rOl' sequence" refers to DNA '
sequences, ?u%eh as 1nitiator sequences, enhancer sequences, and pronoter

sequences, WHhiTEB teRfUdsHlate@PeSss Bat Heh@fandrze i€ oRfnodtd tien titARsigiHapt i on of
protein encading nucleic acid sequences to which they are operably |inked.
As used heperammentifes  thetnaiyraenvionmaa if dolimenrallyeepsanigs For examalGf

t i pt.i Lol ences” f SCrlpti trol
sequences ERRYFANHE pAFIURRGRS o Sbanial pribRl R b RBRE bR Kbt 2 gene,
pref er abl ysohitéc) but the &aevidygeRetias of polpgtpitide,t daparamd SRro Goe BR A1l GE ALTE.

coexisting materials in the natural system, is isolated, even if subsequently reintroduced

into the natural system. Such polynucleotides could be part of a vector and/or such
polynucleotides or polypeptides could be part of a composition, and still be isolated in
. that such vector or composition is not part of its natural environment.

As used herein, the term “transcriptional contré] sequence” refers to DNA
sequences, such as initiator seqﬁences, ephancer sequences, and promoter sequences,
which induce, repress, or otherwise control the transcription of protein encoding nucleic
acid sequences to which they are operably linked.

As used herein, “Rdevfl transcriptional control sequenceS” or “Rdevil
transcriptional control sequences” are any of those transcriptional control sequences
normally found associated with a mammatian Rdcvfl or Rdevf2 gene, preferably with
the Rdcvf2 gene as found in the mouse or human genome. '

As used herein, “non-human transcriptional control sequence” is any -

transeriptional control sequencé not found in the human genome.

11



As used herein, "non-human transcriptional control sequence" is any
transcriptional control sequence not found in the human genone. 11 21 JUL
2005 WD 02/081513 PCT/ EP02/ 03810 The tern1"po|ypept|de" is used -JJLZ%S

i nt erchan abI her ein with the ternms "pol ypeptides” and " ) '
used herel'y X T2keni cal derivative" of a pol ypepti de of thgéﬁ?%ﬂéﬁl |s a

pol ypepti de of the invention that contains additional chem cal noieties not
normally a part of the nolecule. Such noieties nay inprove the nol ecule's
sol ubility, absorption, biological half [ife, etc. The noieties may
alternatively g.gcr ease ,th gity of .the nol el i m nat or attenuat e

e
any undesirabl &P%i & ef P8 IEﬁ‘deth rﬂbﬁegclﬂt%whaé‘@&w R e

medi at i ng«p%w% ehieehs “ﬁ{o?elﬂhﬁ’cl osed, for exanple, in Rem ngt on S
Phar maceut’i cal SCI ences Mack Publ i shi ng Co., Easton, Pa. (1980).

As used herei nAsals%dnémampra)témum degioative”icd aapdmmdnd)ftthatinméveris 2 or

protects eur IIs f .om.degener at i ret.i rot.ectlvea is a
onpound PHARCTREErDS SY5mHR S CoBarg Ao B oGt GhY BRGONE GPaTY *The
i nvention érE‘Sf %%eﬁaowéﬁiee'sﬁclﬁﬁlo@etféﬁ|r§£)uinﬁ§eve0{h%fr§6]é@h¥s %ﬁbﬂﬂr ea%%rﬁﬁ such
as (1) an i sol at ed conprising a nucl €oti de sequence as set forth in SEQ | D

NO 1 or SkEQlogidal N@If3]ife, Zkc.i Blod atceetnaauoh}elahelacmﬂyrdb@rcmeeﬁaet foaicity oofpthies e

ril o o NS el LR b PR ™
nucl ei ¢ agldyReqte nfe@hthBakudly RiffetisZ @rd Qidcldse®@ f6r2)exaRBRY €in  1BYER tons

hybridi zation conditions may be highly stringent or |ess highly stringent,
as descr Phechaatigicel SdiendendibdnghsMatiel dilinhing €ondizbtencPadl Mol ecul es are

d | i | qot i des " hly st t di t
e oY% o Tnnshi A5 ust Rerkinga A obuielhih tinhyt o SHBBHHEL e Lo SRR IPISEST 4 base
ol i gos), ﬁ&r&aai bW frdde degax&eatmﬂ gosbtlnoéﬁat@tlvéfagént=2ﬁ D&M IRE brevand 60 C

(for 23-base oligos). Suitable ranges such stringency conditions for
nucl ei ¢ aoi protesfs rotamalicalls Gemplegéneiaties. are described in Krause and Aar onson

Gited above.  TAEEEMRNPEIE M ForsTetul BOsaySat b BRg Railsofbs anse
nol ecul esps 4y @hUkolated @6mPii§lH§ b QiucleBtidPdeddncd @ Set FOGN IS EQNDAN A 061 SBQ
antisense r]\IIOm%r ?Z)I 12013’[6(:1 nuclle?cazgéx? rllnolecuies that comprise nucleic acid sequences that
hybridize under high stringency conditions to the isolated DNA as set forth in SEQ ID
NO:1 or SEQ 1D NO:3, and (3) nucleic acid sequences that hybridize to (1) or (2), above.
Such hybridization conditions may be Ihghly stringent or less highly stringent, as
described above. In instances wherein the nucleic acid molecules are
deoxyoligonucleotides ("oligos”), Highly stringent conditions may refer, e.g., fo washing ¢
in 6X SSC/0.05% sodium pyrophosphate at 37 °C. (for 14-base oligos), 48 °C. (fbr 17-
base oligos), 55 °C. (for 20-base oligos), and 60 °C. (for 23-base oligos). Suitable ranges
of such stringency conditions for nucleic acids of varying compositions are described in
Krause and Aaronson (1991) Methods in Enzymology, 200:546-556 in addition to
Maniatis et al., cited above.
These nucleic acid molecules may act as target gene antisense molecules, useful,
for example, in target gene regulation and/or as antisense primers in amplification

reactions of target gene nucleic acid seguences. Further, such sequences may be used as

part of ribozyme and/or triple helix sequences, also useful for target gene regulation. Still

i2



reactions of target gene nucleic acid sequences. Further, such sequences may
be used as part of ribozyme and/or triple helix sequences, also use} @ljif g
target gene regulation. Still 12 21 JUL 2005 WD 02/081513 PCTI EP02/ 03810
further, $@HW2/MIFBcul es may be used as conponents of di agnd¥T/EPH#6HOdS
whereby the presence of a RAICVF1 or RACVF2 di sease-causing allele, may be
detected. The invention al so enconpasses (a) vectors that contain any of the
foregoing coding sequences (i.e., sense) and/or their conplenents (i.e.,
anti sense); - (b) expression vectors that contain any of the foregoing coding
sequencesfuoher, at¢hyalolecakes mudyadicensediat homponaptpudiadiegnosed eratinids timtebditieect s t he

expression of th I S es; and (c) neti cal | engi neer ed host
cel I s t ha™¥Bfit Sf?lﬁa&wgfmm‘sﬁe&?%ﬁué@aiaﬁée’s’@ﬁﬂE‘F}éég"tﬁ%er atively
associ ated wi t4ya iﬂv%aﬂlﬁﬁta%%ye&bﬁlpslﬁ@%mec% ek TohBgh P of I QRe®find he

codi ng sequences 1 n the host ce “used herein, regulatory elenments

i ncl ude betdigy sequeticek i(he.1 eshst)oand/ordbei bireplrmdnisdinel, rotisenid) () ropmsséors
enhancers, operators and ot her _el enents.known to those skilled.in the art
that dri vECHTY ﬂ?ﬂé@ﬁlﬂé?@ﬂé&ﬁ?ﬁﬁ% £oreePIgTAdingRFAREICE OPTRF (R ESSPHAIGHERA of any
of the n j ' i ' BB I

| ength Rg%gﬂaﬁ)gg Efﬁglgéﬁ%gggﬁ%%htgségﬂégﬁggg fg‘gg éz?d y%éi di zé:a;ﬁ%ﬂ:f)gtr:%%ghw or a
cDNA | i brargndeced boit atls tthed dontdin laey gf lhg dmeg@ngl cbding sehjatnecobpreativeljenes

whi ch have a_high, equence si 'Iarit¥ fo tt@ Rdcvfl or, Rdcvi2 gene and
simlar BPOTEGH At AEtEAY Cloran St dreqthihe TPHSIER &f HaBGPeRINTEE | east
about 30 DAgRSHANGEMBWs GQAR:SN, [@hlafoffBRontd FRTARPOM! ardCidk QiriipAle S0

bases, about 50 to about 100 bases, about 100 to about 200 bases, or nore
t han, 200 tdseble(and gondodicibld hwnpriobenhayen) gerdiersasd dtheoeclemdatnkndwn @ e DNA

cl one correspqndi o a.full length transcript and a genom c cl one or
cl ones thﬁ‘f’s‘ggﬂﬁ‘zéﬂﬂ tﬁ‘%@t%ﬁﬂ?ﬁ@%%fﬁﬂ}?t? e’fﬁreﬁfg\'/f 2 gene including regul atory
and pronoter TRIIARBREIRNRles fﬁ‘a?rﬁbﬁ 6PRS of Yhe S8R zf‘cicPEeq%e&%E @RBIo&LTPr I SES

isolating the coding region o e Rdcvfl or Rdcvf2 gene by using the known
DNA sequelgeint Fragyertthedi the &l dériggoRdevBotor dédgnfd bheenor meprigomsqdr rgriang  of

t he isol d. sequenc i scl d..in Fi.qgure .1 8. Label ed .oligonugcl eoti des
havi ng . SOUIEACEN BUTHSI ERe AR e Rar i i 15 EER S wlEipe

i nvent i oNge® wi@Hhdv@ & RigBeRq@enkt BitdlaYinOfo (e IBRvADNRAGEN QBALardNDnithO
determ ne which individual clones of the |ibrary the probe hybridizes to. In

addi t i on biglagiral getivatys Egrhes of $hig égernrtfertbhbliave at deashalhayg S0 desss poH aquences,
as contaiﬁ, for example, from aboﬁt 30 to about 50 bases, about 50 to about 100 bases, about
100 to about 200 bases, or more than 200 bases (e.g. 300). The probe may also be used to |
identify a ¢cDNA clone corresponding to a full length transcript and a genomic clone or
clones that contain the complete Rdcvfl or Rdevi2 gene including reguiatory and
promoter regions, exocns, and infrons. An example of a screen comprises isvo]a.ting the
coding region ‘of the Rdevfl or Rdev2 gene by using the known DNA sequence to
synthesize an oligonucleotide probe or random priming of the isolated sequence disclosed
in Figure 1 to 8. Labeled oligonucleotides having a sequence complementary to that of the
gene of the present invention are used to screen a library of human ¢DNA, genomic DNA
to determine which individual clones of the library the probe hybridizes to.
In addition to the gene sequences described above, orthologs of such sequences, as
“may, for example be present in other species, may be identified and may be readily

' isbl_ated, without undue experimentation, by molecular bidlogical techniques well known

in the art. Further, there may exist genes at other genetic loci within the genome that
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may, for exanple be present in other species, nmay be identified and may be
readily isolated, w thout undue experinmentation, by nolecul ar biol gdi ¢@al 2005
techni ques well known in the art. Further, there may exist genes at other
genetic | o¥P %% Kih the genone that 13 2 1 JUL 2005 WO 02F6FHEPPZ03810

PCT/ EP02/ 03810 encode proteins which have extensive honol ogy (honol ogy) to
one or nore domains of such gene products. These genes may al so be
identified via simlar techniques. Exanples of orthol ogs or honol ogues are
provided in Figures 8, 10, 11, 12 or 13, For example, the isol ated expressed
gene sequelseds Rijeine Whighdiawg exifasive samology {hemeless) O 9T Beterdpmegstlr uct ed
from t aj I i _ r Qi zati itions
Wil be ofith hEReLbTAAE (BRI Ete LROFHEYa P M X Apf R IR, o

or gani sm gf difiRi@Rlor homvldehes dry peovidedan Faghir&s8, floom, whiggh3st he | abel ed
sequence was derived. Alternatively, the | abeled fragnent may be used to
screen a genohercerammarthe dokatede Expressadt geae Gegtanre mayfbei labde@ srd usggaton,

condt 1 onETi 1 B, Bty AOHET B BERRA SRt ot OBt var
predi ct ablybe@peiva sghdaiorsheilpby | age nyweaf stﬁiﬁ@é‘dcgi Wh& GantBiB Lbfemwii ch the
l'i brary and the | abel ed sequences are derived. or.guidance_regardin such
condi t i onderived, framp anestgaisa, difpnent Gote &e tare ot przadisanbom. whightthe fabele

e o FEAICUR, SRR RO AR YRS RERRSE IR AR EC By,
on the ba&iomi@flibedry Meriaed drose dieehgesisiv dihinferédicagai)eustle hpirepeaely 1dke
tenplate for the reaction nmay be cDNA obtai ned by reverse transcription of

NRNA pr ep8iFiagem copdiAemarueh 1ovh Aringensy sordiiipng WHERE well dngwndo Hiseue! skl
ted. t \ Li.ci ' . , t
o Suber ol EE A MOIHAREIL oS! AP AART o BOEIRCRBRRMLCT T

t he sequepggswhaichahelbiagaed e Mbelddkeqiittear: aaivddsBaugmdenceTegardingR
fragnent may then be used to isol ate a'fuII_Iength CDNA clone by a variety
of  met hotksh cppditignsses) 1r cxeplgmbroductat- £ifdAPoYay be | abel ed and used to

BT ol PO LR Lo ALYty IR g0

may be used to screena genomcC ogy SO
utilized paforst@aPERF ubihg ltengidpendNéd sdigomieside poitner pools designed on the

basis of amino acid sequences within the gene of interest. The template for the reaction

may be cDNA obtained by reverse transcription of mRNA prepared from human or non-
human cell lines or tissue known or suspected to express a homologue or splicing
variants.

The PCR product may be subcloned and sequenced to ensure that the amplified
sequences represent the sequences of a expressed gene-like nucleic acid sequence. The
PCR fragment may then be used to isolate a full length ¢cDNA clone by a variety of
methods. For example, the amplified fragment may be labeled and used to screen a
bacteriophage cDNA library. Alternatively, the labeled fragment may be used to screen a
genomiic library.

PCR technology may also be utilized to isolate full length cDNA sequences. For
example, RNA may be isolated, following standard procedures, from an appropriate
cellular or tissue source. A reverse transcription reaction may be performed on the RNA
using an oligonucleotide primer specific for the most 5' end of the amplified fragment for

the priming of first sirand synthesis. The resulting RNA/DNA hybrid may then be "tailed"
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exanple, RNA may be isolated, follow ng standard procedures, from an
appropriate cellular or tissue source. A reverse transcription reac}iop| mmy
be perforned on the RNA using an oligonucleotide priner specific for the
nost 5 ewd @fostdie anplified fragnent for the primng of MCTEHPOIZNIEMI
synthesis. The resulting RNA/DNA hybrid may then be "tailed" 14 2+JUL2005
WO 02/ 081513 PCT/ EPO2/ 03810 wi th guani nes using a standard term nal
transferase reaction, the hybrid may be digested wth RNAase H, and second
strand synthesis may then be prinmed with a poly-C primer. Thus, cDNA
sequenc esviﬂpgmané@mu&ngtm@aradmf tefind! frensdpresstrermdipneisi Hypriendyshs digesiied For a

revi ew of .cl gni,n ratedi e i ch . be used, see e.qQ.. Sapbrook et al.,
080, " suprin Rk B 80 R N PR AiniRe) pe it s RE°E T 0 | s
t he nor meytus WD sBqudn BEups@reif of tiY smdEnRe f@he@@nﬁ? edsilyobd SShRHEEFs ant
al'leles of the gene. Such an isolation is preferable in processes and

di sor der gevibw el clanmgaiogics whidsperbewedoschage Sanderidt ¢tal., B stprvut ant

alleles may be i sol at.ed f.rom. ndj.vjduals ejther. kn .or. suspect ed .. have
a genotype V\hﬁﬁﬁasc?gﬂlﬁr%ﬁ}ee 5" Ib’eeé?éesg ?Sﬁgént%dﬁfheamrg‘lagsmévﬁtﬁpwt ant
allele ,g@ﬁ@ iR Ygehd @Ay BE ubdd fol iZQste hfuthil Q1113 9N Gt § che ASER NS YSIEEHH

e

descri.bed ow. A CDNA of the nutant gene may be isolated, for exanple, by
usi ng RT-iPERicrable i proficepse anhdishrdess witibh aterfowim or sulprstedoto feike kIgenetia he art .

In this case, e, fhhst ¢ . rapd may. he .s hesi zed by hybri dizi ng an
ol i go- a7 BT HG! R be e D TR B SR SRR St F MU 2o e
- known or SusRefleedhich AAnEtREeHSaledsd siptonitdiMbdHaLIAK ahd walintCaleleyi Nng the
mutant allele, and by extending the new strand with reverse transcriptase. -
The secormdodicisaney ben Pratiimdanitiee dipgnestigassnespiesy dgairigd &alowe| | gonucl eot i de
t hat ' hybri di ze ci fi t ' end. of £ Qi~py. any
ot her neans). %5?’%3* £ Egge:llnp %/\é/cr)}{ %‘?ﬂﬁ?ﬁ?e fs Rgﬂe%’ gé@ﬂ%aﬂlﬂ%ke%%%ﬁ%f :ﬁq}g via
PCR, cl one¢hnidiieGrhich ssiiwicHIdnewsasctthdse oRBiBinbihe aieth tigs BING, sedueneBNANnal ysi s
t hrough nethods well known to those of skill in the art. By conparing the
'DNA sequesiead gna e smihasized dive hyeridizing apf olighd T neligpanclgehids (Ph&mamat i on(s)
responsi S; | : | I f,t t. gene
pr oduct ?{e‘fﬁa glrs%é&ggrﬁlglgnles_g{m%l %@%ﬁ%gts?%gﬁ é/w;' ;b’i‘ Ssté‘%%ér?ﬁteg %)r Qgsﬁﬁé#%grlﬁ?@l can be
-const r uctiedivaiadl psttenie datging ghe DiNAnoaliddAandf b ext@nding She nkwotwand ovithr
suspect ed of expressin e gene of interest in ., an individual suspected of
to carry EHESTHERKTPES -e{rge: S%Wégn%?%lofg@ﬁechaﬁyt@ﬁiStyéﬁlegzed using ' an

oligonucleotide that hybridizes specifically to the 5' end of the normal gene (or by any

~ other means). Using these two primers, the product is then amplified via PCR, cloned into
a suitable. vector, and sﬁbjected to DNA sequence analysis through methods weﬂ known
to those of skill in the art. By comparing the DNA sequeﬁce of the mutant gene to .that of
the normal gene, the mutation(s) responsible for the lbss or alteration of fumction of the
mutant gené product can be .ascertained. |

Altematively, a genomic or cDNA library can be constructed and screened us_ing :

DNA or RNA, from a tissue known to or suspected of expressing the gene of interest in
an individual suspected of to carry the mutant allele. The normal gene or any suitable
fragment thereof may then be labeled and used as a probe o identify the corresponding
mutant allele in the library. The clone containing this gene may then be purified through
methods rontinely practiced in the art, and subjected to sequence analysis as described’

above.
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fragment thereof may then be | abel ed and used as a probe to identify the
corresponding nutant allele in the library. The clone containing tHi&.Jigeties
may then be purified through methods routinely practiced in the art, and
subj ect ed W@ tFegjdehce anal ysis as described above. 15 2 1 BOUERGOB31IOD
02/ 081513 PCT/ EP02/ 03810 Additionally, an expression |ibrary can be
constructed utilizing DNA isolated fromor cDNA synthesized froma tissue
known to or suspected of expressing the gene of interest in an individual
suspected of to carry the nutant allele. In this manner, gene products nade
by the putati vabigitionslntant essegiomiibiby expbessadnand silizen@NASkoiged
standard anti body_screening technjques in conjunction with antibodies raised
agai nst tHem %ﬁm S&éﬁ%ﬂﬁ%@%@,mg@ lpewa ity e gsPEErGRf CPresF g dheeiir 9d
t echni que 0. I r , e e ! L bodi es:
A Labor at 315 S an i aRAEPR epeckB'dioby (S ARGEF dg ok Hifhner o 07
cases whep@dtdie nfadeaby dire pestivdlg mutantissyd hessed exgesed pnoddsensd tdingl t er ed
as a result of a mssense nmutation), a_polyclonal set of

functi .g.
alrjl? |Cb|03|n eétg"&%éd patRbody serseping dechpines ingonincHen wilhantibgdiserassed dgainst the pr ary
| S \ . . " i i 0
U oo THEELEERLBRAHOE ! CLERELL ML ol ADELAMoR L g SRR O

Di f f er ent Hallby, Exphéska®, @dne 1P8QAYLItHotRe! KdEabdianey Mafuel" nTorhepdeg by
nucl eoti de sequence set forth in SEQID NO 1, SEQ ID NO 3,;SEQ ID NO:5, SEQ
ID NO 7, Hobg Posncrad Speing) erkes.) Inicagss wdiegy (s mojation resulls paan pauesed a

e, " sko Poemfe S g BTG R R T PR PP TS o
SEQ | D NGicl4f aatibédiagamriilely tderosofeact! witadsh uRt genepRisedLpeng chnesduct s

may include proteins, that, represent functjonal |y equival ent gene products.' °
Such an efiesied wint theie gercHpn agity sush Jabekdtaatihodigeray hopurificdpmdrsubissted fo

substi t ut f L; i [ dues within the amino acid sequence encoded
by the di’Lf g?’?ﬁtﬁf}gﬁ%‘ggyég‘%ﬁg‘é’és“g@“gg‘ne sequences descri bed, above, but which

result in a siDéfdremhdlygexpiched peedpeidncts aidcludet itaral pryteiiplicuaddeat by
differentially expressed gene product ol ymor phi sps). Am._no aci d
Subst 1 £ Ut Py de GAbonSECHS NO:0r SER BEF L35 1BaNGrs 67 Bhar ge.
sol ubi I t}ﬁo:ﬂ@i@ %%@, 'SEQ I@lﬁboﬂh&# Sﬁ(ﬁ tﬂ?f’N@"]g,/ ﬂlrpanicular, a polypeptide that
is or includes the amino acid sequence set out in SEQ ID NO:2, SEQ ID NO:4, SEQ ID
NO:6, SEQ ID NO:§, SEQ ID NO:10, SEQ ID NO:12 or SEQ ID NO:14, or fragments
thereof.

In addition, expressed gene products may include proteins that represent
functionally equivalent gene products. Such an equivalent gene product may contdin
deletions, additions or substitutions of amino acid residues within the amino acid
sequence encoded by the differentialiy expressed gene sequences described, above, but
which result in a silent change, thus producing a functionally equivalent differentially
expressed gene product (polymorphisms). Amino acid substitutions may be made on the
basis of similarity in polarity, charge, solubility, hydrophobicity, hydrophilicity, and/or
the amphipathic nature of the residues involved and on comparison with amino-acids
sequence from other species.

For example, nonpolar (hydrophobic) amino acids include alanine, leucine,
isoleucine, valine, proline, phenylalanine, tryptophan, and methionine; polar neutral

amino acids include glycine, serine, threonine, cysteine, tyrosine, asparagine, and
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t he anphi pathic nature of the residues involved and on conparison with

am no-aci ds sequence from ot her species. For exanple, nonpolar 21 JUL 2005
(hydr ophobi ¢c) am no acids include al ani ne, |eucine, isoleucine, vallne,
proline, pHeMM8aFENi ne, tryptophan, and nethionine; pol ar REUVERHK/038M no
acids include glycine, serine, threonine, cysteine, tyrosine, asparagine,
and 16 21 JUL 2005 WO 02/081513 PCT/ EP02/ 03810 gl utam ne; positively
charged (basic) am no acids include arginine, |lysine, and histidine; and
negatively charged (acidic) am no acids include aspartic acid and glutamc
acid. " Fglotiniiog glokiyivelyuwheeded fbasic) amint adidsziacluie ngnnine, tpsing, @hd histidine; pr ot ei n
or pol ypeptjde capable qf exhibiting a substantially . sim_/lar in vivo or in
vitro acti® pg&ﬂ%@@r@ﬂ@%ﬁ&@éﬂ&b@lm PFigF dnlidg P@Pags@p?féésa@é Q@ﬁ@wpﬁ%éuct s
encoded byt g il farSathe! Anined Rt 8 §PHABES? jdReghaaRove-
"Functi on}g?“%yﬁoe%:l}' \?g{ueﬁlt h@’rra%u g goﬁr e1 ’CeilP gf%?%rtot g’?ﬁs or pggg%i)ep?qaggs

capabl e obf extiibitiagt 2 rsgbstadtialigt similac & visbaor or vixd raately ak ahe ratieeobes in a
manner similar to the way in which the corresponding portion of the
endogenouditegnfipldy &rpreaterly senepPRSEEs f@éwieedp%aleﬁztdﬂ?ﬁmt&ﬁlymr@&%?@, a
"function 1 t ept| I { i " Yor 1O

di m ni sh %gg%ﬁﬂge%?b%? zg}r? Vg'nﬁ? ‘%‘%ﬁg’,ﬂ@g %1112% 1%& ?%aéfp%ﬁ‘g{}ﬁ%mgggﬁ ?%gf'g‘(?r' e., the
peptidi c potypeptides damblpuen ageradtinghwith otes cedliaf bedxtraellalahineNeulchdn a
"functionally equival ent” pepti de%l_ of the endoaj;nous protein, or to the
endogenouBapiat il ke the Wipldnewhgh thacPHERPnNEE putian #f dhaicndescnens

correspongl . i S i Re I tration
of the fuNEHEpdBEP LAl o pRRMASERANS 1ok hEnple, O EREHbHIL N BARGPLL 151 ng
of the copeeidponaidbe pidptinds: ibymaibbasshgas tinsibish tthE&Bindipgeffenabliyodyas veen about

5% and 10% nore preferably hetween about - 10% and 25% . even nor. referably
bet ween aBRSTRSPOBUBGPPIISIS E-aHE RFBEMIC FPEILRED FFIUCRER vﬁﬁf ich SEOBOERRA 50%

The di ff egghatj.akky- q r S offYe REa c 5esPR nant
R A e e S S A A
pr epar i ngesidagenalis f frete@mnftitisellf,] wherepthe sexitiodye mes paisyd eghinste heacmrepppilinges of

Gone SequBHERE S e GREBRIBEa THRFE: n At FREFOHE SRAFEROGYE Pt HARRFADD | hose
D 2 B\ DS U8 50 U 10 SR e
least about 5%, preferably between about 5% and 10%, more preferably between about
10% and 25%, even more preferab]y between about 25% and 50%, and most preferably
between about 40% and 50%. | i
The differentially expressed gene products may be produced by recombinant DNA |
technology using techniques well known in the art. Thus, methods for preparing the
different.ially exPressed. gene polypeptides and peptides of the invention by expressing
nuc]éic_ acid encoding differentially ef;pressed gene sequences are described herein.
Methods which are well known to those skilled in the art can be used to construct
€XPpIession vectors coritaihing expressed geﬁe protein cc;ding sequences and appropriate.
transcriptional/translational control signals. These methods include, for example, in viiro
recombinant DNA techniques, synthetic techniques and 1 vivo recombination/genetic
recombination. See, for example, the techmignes described in Sambrook et al., 1989,
supra, and Ausubel et al., 1989, supra. Altematively, RNA or cDNA capable of encoding
expressed gene protein sequences may be chemically synthesized using, for example,

synthesizers. See, for example, the techniques described in "Oligonucleotide Synthesis”,
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transcriptional/translational control signals. These nethods include, for
exanple, in vitro reconbinant DNA techni ques, synthetic techniques andyi noos
Vi vo reconbination/genetic reconbination. See, for exanple, the techniques -
descri bed WA 984 ook et al., 1989, supra, and Ausubel et BEVEPAHESEI0 g a.
Alternatively, RNA or cDNA capable of encoding expressed gene protein
sequences nmay be chem cally synthesized using, for exanple, synthesizers.
See, for exanple, the techni ques described in "digonucl eotide Synthesis",

17 21 JUL_2005, . 2/ P PQ2103810. 1984, jt, M J. ed., |RL
Press, od%%“a%%mﬁcﬁ- ?Cgagﬁﬁklgﬁﬂﬁ%%@ =15’81° &t E&cgﬂ)@éatsﬂc@mrerfeﬁeacq hgemdpisrety. A
vari ety ofemr}%p-expressi on vector systenms may be utilized to express the
differentially expressed gene codi ng sequences of the invention. Such

host - expr essi 0A vaysy enfshosepx@seiin vedtorc bystenpy mdyi bé dtfized adi expresegthences of

i nt erest be produced  and subsequentl|y rified, but also represent
cel I's whi Eﬁérﬁg}l? VRSHTOrPd #EP CROBE S uepremall Ber BRsRiionn Strh hadsTBFrPat e

nucl eoti d i , i ty I ne
rotei n of SRS (S BiRNRRS by RCR T Lmd b ARD S Bhctes, BUPIEAREARE)
m cr oor gaand sebssgentia puodiet ebntaale represelt c@bd whidh. maybwibken $yantfoansd or med

wi th reconbi nant. bacteri ophage ,.plasmd DNA or cosm d expr essi on
vectors cHﬁ‘?g‘?cﬁ‘?dnU“gdf‘? PEF@PF?‘%%FIF?&@ r EEEISSYEFE B BIPEFSH e ditfigendial¥iences;

yeast (e GpreRed NEEOMUAER of hE GiNeMlioh FRNALOTHRA Mbhle 1RF ARDLBARMUERS!

expressi on ‘vector’'s contal ning t erentlally expressed gene protein
codi ng seglanc@snising st asdetkileris Ys ¢ s coli) fBe ctiedlisMitahsformebwith nesumbinhant S

expressi on vectors ., . bacul gvirus) containjng the differentially
oxpr essedOERHEPRBER iﬁ?fgcalﬁswgéj Dt a1 BNVA CEIPRessipat EFROT rBERIHE Wi ¢ h '.
reconbi na jy 3 S| Al Snd L i i , CalWw,
{obacco Mo B P P 3R oo kb
t ransf or nRicho Vwestfomed( ewigh , refompinastmiyd)st eaptesdion ngeadest f epwninigy | e

COB, * crio, B B et perhup BT Bt Sal FotPren Rbioveh T O
cont ai ni N BRAE Wﬁu@%&ﬁ%é@s%rf w@ab;sh&.gg,e}a&%@ﬁmaﬁ@%ﬁs ﬂ‘r‘eeléiLf?cre(rﬁiaﬂy

met al | ot hi onei ne pronoter) or from nanmal i an viruses : e adenovirus
| at e proexiressed ghme pratadi noding iseqiendessSlapr calbsetemsCpfateigaitb wevonsikat | y gene

ggggot er) ﬁmEg( g}rcp?'gsségo%nve%{or%!:L:auq{ﬂo%ﬁ)zsaigyvilaus? @aw;rt%g;c%g IﬁgS%\?l/J *lvirl?sr, Rdevf2
TMV) or transformed with recombinant plasmid fransformation vectors {e.g., Ti plasmid}
containing differentially expressed gene protein coding sequences; or mammalian cell
systems (e.g. COS, CHO, BHK, 293, 3T3) harboring recombinant expression constructs
containing promoters derived from the genome of mammalian cells (e.g.,
metallothioneine promeoter) or from mammalian viruses (e.g., the adenovirns late
promoter; the vaccinia virus 7.5K promoter; Cytomegalovirus Early gene promoter).
Expression of RDCVF] or RDCVF2 by a cell from an Rdevfl or Rdevi2 gene
that is native to‘a the cell can also be performed. Methods for such expression are
detailed in, e.g., U.S. Patents 5,641,670; 5,733,761; 5,968,502; and 5,994,127, all of
which are expressly incorporated by reference herein in their entirety. Cells that have
been induced to express RDCVF1 or RDCVE2 by fhe methods of any of U.S. Paients
5,641,670; 5,733,761, 5,968,502; and 5,994,127 can be implanted into a desired tissue in
a living animal in order to increase the local concentration of RDCVF1 or RDCVF2 in

the tissue.
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that is native to a the cell can also be performed. Methods for such
expression are detailed in, e.g., US. Patents 5,641, 670; 5,733, 76121 JUL 2005
5,968,502; and 5,994,127, all of which are expressly incorporated by

ref erence Wef¥P4iSI3n their entirety. Cells that have been iMJUERIAB3HLexpress
RDCVFI or RDCVF2 by the nethods of any of U S. Patents 5,641, 670;
5,7383,761; 5,968,502; and 5,994, 127 can be inplanted into a desired tissue
in aliving animal in order to increase the |ocal concentration of RDCVFI
or RDCVF2 in the tissue. 18 2+JUL2005 WO 02/081513 PCT/ EP02/ 03810 In
bacteri al syst &nwbacterigiusyblemsof rutphee i Gprassion ovestorhynayeba ddemtasgesis| y

e ot o0 LSBT AR o IS b I LSO R SSSE

protein i $ehp eRGeRe@AuGHampleOWhéS 1LALNGLANHOSE Qbh aPkdtbRAs @SbPprolifcedcr een
peptide ltbraries, for exanple, vectors which direct the expression of high

| evel s of fgnuth¢ pepepationaif anidraskiescr 40 sdresn repode Bhuries; fpuexiafiplel veetorp wWhich
desirabl e.,. Such vectors include, .but_are not.limted, to the E coli

expr cosi o ab Srorpu e el t 5ion olsimbaitst St S8eTy piRied n ch
the diff engpticaldsitableX Bh@sS @88 §hQudy BhebRt £AdiREdS 6 URNEE HRExpRsdidpat ed
individually into the vector in frame with the lac Z coding region so that

a fusi on peaorepbRR2E8 Rothsr etl;2lplIREHeEMEYQ J. (A: htlyeingwhivduthe, diffegstiallucl ei ¢
Acids Res. 13: 3&01-310%.- Vag. Heeke & SchL[)st]er,t a 1?89 1]1 Btl Otha'- Chgm

264: 5503- SEUEF SR PRI CRE™E SEERI TR EREE TREFLIPL BRIy 48 18 veRhMess
forei gn p@lateepith @iRs 1257 lcbging Te@btseithd WhishorOhtétadh Hé pRAtuS; PANSfRioas e
(GST). In. general, such fusion proteins are soluble and can easily be

purified {nowd fswugel 1985pWuckeifs deisisi Res- 118:3d0LB3AP%i Ve Heskp ida $ahestas, beads
fol | owed Luti qn~in t he,. pr.es f at hione. The.P ectors
are desi gﬁéﬁftﬂohﬂ(ﬁbph%' %@r’ggr%@i"ﬁbgg a?‘%é{'%ﬁﬁg(ﬂﬁf%tvte@gtgﬁs ey 3%3:?6(?%5} %s so

that the ekgeaditasopslygphideiiugion eaBinbevitelenggehd $-ammithasGEIsTPiiet y | by
usi ng these endopeptiidases. Pronmoter regions_can be selected from any :
t

desired gémeralsFusy Weieh prafeinpare sdwtarnd can paspyrhearurified dfiun dysed epllsubn

| acki ng a, _JI'OE’%PO gt;o éisllﬁgtih%%e-a%h%ggaqése%eg@ ﬂﬁ]@%@\%@ieﬁmon%?ﬁeylgre%e%eapisfr&r ase

("cat") or e transcription unit tream of riestrrction site or
sites fophitathiopd UienBGBX cadthrd atalepipaaiteincludagh@iibin br Eictor X4 pgasnt t hat
may contain a pronoter. As is_well known, introductign into the vector of a
pr onot ey - @@ﬁ*{@ﬁﬁ;tﬁgso that the cloned target gene protein can be released from the GST moiety
by using these endopeptidases.
Promoter regioﬁs can be selected frorh any desired gene using vectors that contain
a reporter transcription unit Jacking a promoter region, such as a chloramph_énicol acetyl
transferase ("cat") or luciferase transcription unit , downstream of restriction site or sites
~ for introducing a candidate promoter fragment; i.e., a fragment that may contain a
promoter. As is well known, intfoduction into the vector of a promoter-containing
fragment at the restriction site upstream of the cat or luciferase gene engenders
production of CAT or hiciferase activity, which can be detected by étandard CAT assays
‘or luminometry. Vectors suitable to this end are well known and readily available. Three
such vectors are pKK232-8, ~pCM7 and pGL3 (Promega, E1751, Genebank Ass n°
1u47295). Thus, promoters for expression of polynucleotides of the present invention

- include not only well known and readily available promoters, but also promoters that

readily may be obtained by the foregoing technique, using a reporter gene assay.
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fragnent at the restriction site upstreamof the cat or luciferase gene
engenders production of CAT or luciferase activity, which can be detected
by standard CAT assays or |uminonetry. Vectors suitable to this end adél 7005

wel I known and readily available. Three such vectors are p - - pCWr
and pG.3 %@363{1”@1751, Genebank Ass n ~' u47295). Thus, pgﬁ‘@f})ﬁ@ﬂ{gr

expression of polynucleotides of the present invention include not only _
wel I known and readily avail able pronoters, but also pronpters that readily
may be obtained by the foregoing technique, using a reporter gene assay. 19
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Ui abl o Tor cRPPEERPERFPCRHR RAGIOESt FEC Y X Bar P L AR AE B dance
with the pi ed BY QBEdrABhR! Rith "B Bre®fl invedfibn 3R theABZ coRNBIDLRN faczt he T3
and T7 prondters, the T5 tac pronoter, the |anbda PR, PL pronpters and the

tip pronopemotescthe TR ol eploaropas, the Jiscappemwtenthedbinbdd RRt Ph promegensd ar e
the CW i diate early ,pronoter, the HSV thym din i nase pronoter, the

early anda’?rgﬁ’g @Mﬁmiﬁrbrﬁﬁ?@}%, Ct"ﬂée‘Bﬁf’B’ £ QF@W“FE’??@%H@I‘?’% ASHER as

those of Ehey RaHRasal @ﬁlla;vpmﬂio&éﬂst}{e"}wmmiaﬂ@ KiRlseipt Sh&to el QR AALERT S,

such as the nouse netal I'othionein-1 pronoter. In an insect system
Aut ogr aph8Vé@lpréroeteisc thenpioeders pd|rythedrab SiTR sy suahsas(theddPyl) the iRpus sercofasever al

i nsect systens, can be ysed as a vecgtor to express forei enes.. The
e o o RIS Rho B80 e ropau RS, siihe ERIE Sheuhf i i BEAER S oo
gene codi p@morgguence may be cloned individually into non-essential regions

(for exanple the polyhedrin gene) of the virus and pl aced under control of
an AcNPV pr onolrean (et sygsanglegtéygiapolijineids inucisnopayladyosisSuosddsNEV)

e b LS5 0500 £ B SRRl G 1
oot o L SpedepA U SSH S gy -Sayedatncr b
Spodopt er sequenasginper ba dendds individhilish inthenomssserteal xyaivas | forexpmeplsethe (E. g.
T mamal PONPASEE SOB 10, %4 RS BRoh PRfEnssluh s b AoTY bBpitifin oo
utilized. eddinflesigs pdhRdRinoproR et \Wuctiss fub idSRbnaS dffcRNIMIBS&ipRRsddegdner . t he
different ::gcllilllg sequence will result in inactivation of the polyhedrin gene and production of non-

occluded recombinant virus (1.e., virus lacking the proteinaceous coat coded for by the

polyhedrin gene). These recombinant viruses are them used to infect Spodoptera

frugiperda cells in which the inserted gene is expressed. (E.g., see Smith et al., 1983, J.

Virol. 46: 584; Smith, U.S. Pat. No. 4,215,051).

In mammalian host cells, a number of viral-based expression systemss may be

utilized. In cases where an adenovirus is used as an expression vector, the differentially

expressed gene coding sequence of interest may be ligated to an adenovirus

transcription/translation control complex, e.g., the late promoter and tripartite leader

sequence. This chimeric gene may then be inserted m the adenovirus genbme by in vitro

or in vivo recombination. Insertion in a non-essential region of the viral genome (e.g.,

region E1 or E3) will result in a recombinant virus that is viable and capable of

expressing differentially expressed gene protein in infected hosts. (e.g., See Logan &

Shenk, 1984, Proc. Natl. Acad. Sci. USA 81:3655-3659). Specific initiation signals may

also be required for efficient translation of insested differentially expressed gene coding

sequences. These signals include the ATG initiation codon and adjacent sequences, In
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expressed gene codi ng sequence of interest may be ligated to an adenovirus
transcription/translation control conplex, e.g., the late pronoter gndjul 2005
tripartite | eader sequence. This chineric gene may then be inserted in the
adenovi r udv@&H$Heldoy in vitro or in vivo reconbination. | FSERGARIH g
non-essential region of the viral genone (e.g., region El or E3) wll
result in a reconbinant virus that is viable and capabl e of expressing
differentially expressed gene protein in infected hosts. (e.g., See Logan &
Shenk, 1984, Proc. Natl. Acad. Sci. USA 81:3655-3659). Specific initiation

signal s nages vallespan entire gififerentiaflyrexpregded igen, inctushrg ¥t ¢ wnirvfiationgederand

differenti llt ex rQ§sed §§n§ o%iqg sequences. Th%§evs' nal s aqclqde t he
ATG i ni ti349°6H TEHIGH Eng KU S8 AT CsEG FBRERY S HPI2H' 92 VI 2008 e

02/ 08151 3y RCIRi BRI 2bABSEIL HgRAS amy WeekRdal FRWvEES il chds aRrtd alil ¥ RxRimessed
gene, including its own Initiation codon and adjacent sequences, is

i nsert ed thatdfferpetiadlypeapessed @crx pedng isequenescisomsertd, gyegeniowh gknslational

: | at i I l. s I b d... i wh ly
por 11 on GToRPha AP GPERET A B D8 Nt RD U ke NUSheE PEVERLer (ol

exogenousiiriteifdd! theaiiatie® Bbdodl miit B3k Phask REtHUGE REdiMER AP OF 1HeRsIARG
initiation codon, nust be provided. Furthernore, the 1nitiation codon nust

be i n phassding seAuerse tp egsiira franglatinm off the peiirddrierte dheseouipagpove farshadiontlo ensure
translation, of th tire insert. These.exogenous_t.ransl atiqnal. _.contro

i gnal o (R0uE:REETe AR SRESEH prLERGSESAENS Ca i Py By cuflor
origins, bdIRhiuRRbed ntidiid. ThéffieichSy of BRBreediéd SagBe ¥ninc&XPY @S HichRigNBY be
enhanced by the inclusion- of appropriate transcription enhancer_el enents,

t ranscri pefi aprapepte trrpsermionambandes elsmpits tirpspcripgion Aprminafgrg yetc. Npaendigser n
Enzynol . 153: - 3 S i Qn, of r,opriate vectors and pronoters for
expressi6%a?hﬁ%§hg§$%%%?ftﬁ§bgﬁ'%%FP%Eﬁg&n procedure and the requisite

t echni ques f orSetagtion i ppPropeiateoreck@Nsid probictds forl dxpraEiUs th @rhodf cdilne avect or
into the host and expression in the host per se are routine skills in the
art. GeneVel Kpown geermiicasitd g peewsitcoiechrigyes Her GFIESSIGCY S @pstgicHenof

repl i cat i QfteaddioR P BRI Rl dIShb \Rndd IR Bl ¥ MUNE55E L, ARNGuGA. dirfeect

transcription o ownstream structural sequence, a selec e marker
t o perm tinith©drat i on of vector containing cells after exposure to the
vector. In addition, a host cell strain may he chosen which mpdul ates the
expr essi on of Generally, recombinant expression vectors W]ﬁ include ongins of replication, a
~ promoter derived from a highly-expressed gene to direct iranscription of a downstream
structural sequence, and a selectable marker to permit isolation of vector containing cells
afier exposure to the vector.
In addition, a host cell strain may be chosery which modulates the expression of
the inserted sequences, or modifies and processes the gene product in the specific fashion
desired. Such modifications (e.g., glycosylation) and processing (e.g., cleavage) of protein
products may be important for the function of the protemn. Different host cells have
characteristic and specific mechanisms for the post-translational processing and
modification of proteins. Appropriate cell lines or host systems can be chosen to ensure
- the correct modification and processing of the foreign protemn expressed. To this end,
enkaryotic host cells which possess the cellular machinery for proper processing of the
primary transcript, glycosylation, and phosphorylation of the gene product may be used.
Such mammalian host cells include but are not limited to CHO, VERQO, BHEK, HeLa,

COS, MDCK, 293, 3T3, WI38, etc.
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the inserted sequences, or nodifies and processes the gene product ii;‘-terlLeZDUE
specific fashion desired. Such nodifications (e.g., glycosylation) h& ‘

pr ocessi ngy(ge.gé,_ cl eavage) of protein products may be inportant for the
function OHB815tdtein. Different host cells have charact BFT/ERPPEI3EHY
specific mechani sns for the post-translational processing and nodification
of proteins. Appropriate cell lines or host systems can be chosen to ensure
the correct nodification and processing of the foreign protein expressed. To
this end, eukaryotic host cells which possess the cellular machinery for
proper pr ocesskaigoeg-tarme highryield pyodugagrsel icpembighyiqueiping: stable exprgssion is

phosphoryl ati o f _the ne._product y used. uc i ap. host. cells
"ol Lde BUPCHAE A8t TrmPRodelolthor OB T R s Y SRR Bra53h 5T,
WL38, et Guroikin Zaylbd c20EBercdVNRAROBAR AR inBCH{PRRQRNORRIRs Mattich @Bfaieviral

hi gh-yi el'd production of reconbinant proteins, stable expression is
pr ef er r ecorighey ofeseahipaton, bedt cells eradevirinsfermed pith NPy eantroflné biiapprepesiei al | y

expressed r ot ei n quél bqeegrgi nFered. R%E her ﬂ&lhan usi ng exgr ssion,vectors
whi ch cont B v af riegl o er'%’pl?rc?g}le&h,e 58T EESR FEPFRES or ned
wi th DNA eahinbRkd, efoRYARPREGRT §iftke et€XPARESd QRILEBld GharRbENBAlcwihe- e,
pronoter, enhancer, sequences, transcription termnators, polyadenylation
sites, etiotrpduciion of thefosagmbNA. wagivesred el oay pryalioved th grewderdt? daysdr t he

f [ i . ed | 1 . | I d.. -2..d '
enr | ched MRPECAA SR B ubRViREd b 5 WReut Sat B ThE ek Pl 2b) o

nar ker i nhetBgmigaaRdpiaamt @ndasirebitant @b Ihé eslesicinsRl kllowheegeteatbipn and
allows cells to stably integrate the plasmd into their chronosones and

grow t o figiegrdtodic piasel inte ther phremesyacs anddgiey tademefqsandeds inde® ceebe | i nes, =~

Thi h . [ L)Ll whi. |
he-di 11 6PRE By ESAEELN B 2HR5He B SRR AR auchil pp L B, o0 ©°

parti cul afeilylinsekhichiefipsed aendiffgreansiyesphesstd proteih.. Seumpaigheerddhad] afckect the
endogenous activity of the differentially expressed protein. These stable
cel | | i ne®ayibghpartignlagiy agefyk iy segggmng apdiqvalvation o capipoundsetaf wiiget tet er
encapsul at | i : i nghudi ut not
i Cod ¢ Repdis BHEREY ot SEAEH1A0 FYEL il Thl® Fici A Y AR (527

Cel | 11: 233)sedhy poxarifiteirdar Qeapy deeqiyes phierénbasyldiibanst er ase (Szybal ska &
Szybal ski, 1962, Proc. Natl. Acad. Sci. _ USA 48:2026), and adenine
phosphor i bosy| £ BHEkPE ais¥leatigpsystens aay, be gl 1edpding bug mpy limited to the

herpes simplex virus thymidine kinase (Wigler, et al., 1977, Cell 11:223), hypoxanthine-
guanine phosphoribosyitransferase (Szybalska & Szybalski, 1962, Proc. Natl. Acad. Sci.
USA 48:2026), and adenine phosphoribosyliransferase (Lowy, et al., 1980, Cell 22:817)
genes can be employed in tk, hgprt™ or aprt™ cells, respectively. Also, antimetabolite
resistance can be used as the basis of selection for dhfr, which confers resistance to
methotrexate (Wigler, et al., 1980, Natl. Acad. Sci. USA 77:3567; O'Hare, et al., 1981,
Proc. Natl. Acad. Sci. USA 78:1527); gpt, which confers resistance to mycophenolic acid
(Mulligan & Berg, 1981, Proc. Natl. Acad. Sci. USA 78:2072); neo, which confers
resistance to the aminoglycoside G-418 (Colberre-Garapin, et al., 1981, J. Mol. Biol.
150:1); and hygro, which confers resistance to hygromycim (Santerre, et al., 1984, Gene
30:147) genes.

An alternafive fusion protein system allows for the ready purification of non-
denatured fusion proteins expressed in human cell lines (Janknecht, et él., 1991, Proc.

Natl. Acad. Sci. USA 88: 8972-8976). In this system, the gene of interest is subcloned
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genes can be enployed in tk-, hgprt' or aprt cells, respectively. Al so,
antimetabolite resistance can be used as the basis of selection for? dugl 08
whi ch confers resistance to nethotrexate (Wgler, et al., 1980, Natl. Acad.
Sci. USA WO 88877130 Hare, et al., 1981, Proc. Natl. Acad. PSAVEPOYSH®I0 -
78:1527);. gpt, which confers resistance to nycophenolic acid (Milligan &
Berg, 1981, Proc. Natl. Acad. Sci. USA 78:2072); neo, which confers

resi stance to the am nogl ycoside G 418 (Col berre-Garapin, et al., 1981, J.
Mol . Biol. 150:1); and hygro, which confers resistance to hygronycin

( Sant er r einteta ypccinia gegepmigpson Blsmyly puge Hesd  thargeak's erpeat 1eodng Usdem ipr ot ei n
systemal |0 fornthe ready purifi i.on_of. non-- denat ured f.usi an,_pr.otei ns
expr ess ed{:rlr’l V\ﬁ%ﬁﬁ%}l C 5?({ m?"'inr%1 gfs%n‘{“be gr?%%i: lfza%tc?nsel?mgl qf,S]%g‘icﬂn re(S)I({:i HES. Eﬁ’t—r%ts Acad.
Sci . USA &8m 89i62nfiliéa) with Redoibinay Shedia s 88 Goadbd ioate NS tnilrlodtuie | oned
22 21 JUL 2005 WO 02/081513 PCT/ EP02/ 03810 into a vaccinia reconbi nation

pl asmi d sedf-agaase ehiempesng kistshegtapeedipratyinsraserecleagivelyredied anthamadazglef used to
an am no-termnal t consi sting of six histidine residues. Extracts from
cel I's i nf &G P‘ﬁgmonbi nant vaccinia virus are | oaded onto Nit'
nitriloacetic waghdmadas 9S6mBOhdHIMS aRBd s{tiGhd ficharsttBeReTts@Rl Veltty, AhE
selectively eluted with imdazol e- contalning buffers. Wen used as a
conponent differensigly exgrstsedrpradein inaisbe lbeled.duther Hizealybw| ipdirectlieto facilitate

differenti,al |y expresse otej n_my be l.abel either . directly o

i rect | §Restbnraict FFTRtsofhEL Be B O aPRERGiny ShsPhes Mot {hs

di ff er ent kglstanc® XL £ dadtP lof kst 1aBellRS SystehiisDH bR BE BsedM¥lu@ingid &bt et y  of
suitabl e | abel ing systens may bg,used including but not limted to

radi oi sot tpeisd duradicisotapes |sucleny y ik ename lnhelingysystems that ecnereisar datectable

det ect abl cal ori |.G: Sl r..14 n ) bstrate; and

fl uoresceﬁ%lofué]ﬁ%jicé? E\%@ﬁlgﬁ g@%&%ﬁ%%%‘gwgecﬁ‘ﬁ%ﬁg‘é’fggﬁ““‘éﬂﬁgéa to produce the
di fferential | ywiexpresmadngit oDNIAN éddholpy Nisassdy 16 Ysédis, thet difRyenbigily

advant ageous to_engi neer fusion proteins that can facilitate | abeling,

i mobi | | z&XREHeARIEn Werudt pPBAY SHHRMS-cé MaYabie PAYAIIAZA0E (Pegnaineer dudonf a.
protein, : 4 AT} i £ |y binds to either a
di fferent ?’ﬁ%‘?@%ﬁ?ﬁlggg‘gfétg%el%ge&%g’ggﬁ%({b%ﬁgﬂ mzcﬁﬁc%%%ﬁleg' i ncl ude but are not
limted to pol yiiresdkbelimprinedonahe ushofie pictein,sdunlylag adhitsldd, adtdbdy, fwldghrent s

and fragnents_produced by an Fab _expression library. .
specifically bmds to either a differentially expressed gene product. Such antibodies

include but are not limited to polyclonal, monoclonal, chimeric, single chain, Fab
fragments and fragments produced by an Fab expression Iibrary. _

In another embodiment, nﬁcleic acids comprising a sequenée encoding RDCVF1
or RDCVEF2 protein or functional derivative thereof, are administered to promote cone -
function, by way of gene therapy. Gene therapy refers to therapy performed by the
administration of a nucleic acid to a éubjéct. In this emBodiment of the invention, the

- nucleic acid produces its encoded protein that mediates a therapeutic effect by promoting
cone function.

Any of the methods for gene therapy available in the art can be used according to
the present invention. Exemplary methods are described below.

In a preferred aspect, the therapeutic comprises a Rdevfl or Rdevi2 nucleic acid
that is part of an expression vector that expresses a RDCVFI1 or RDCVF2 protein or
fragment or chimeric protein thereof in a suitable host. In particular, such a nucleic acid

has a promoter operably linked to the Rdevfl or Rdevi2 coding region, said promoter

23



I n anot her enbodi nent, nucleic acids conprising a sequence encodi ng RDCVF1

or RDCVF2 protein or functional derivative thereof, are adni ni st ered t dUL 2005
pronote cone function, by way of gene therapy. Gene therapy refers to '
t her apy péY®8¥AEaidby the —admnistration of a nucleic acid POUEPGHBRELL . I n
this enbodi mrent of the invention, the nucleic acid produces its encoded
protein that nediates a therapeutic effect by pronoting cone function. Any
of the methods for gene therapy available in the art can be used according
to the present invention. Exenplary nethods_ are descrrbed below. In a

pr ef er r edbeiBpapducilp ot ¢RABHINEYE a1 oipsenalbs tissmereeifico dn paeeD Paticnlsr ¢ aci d

that s PahboSheAn HRIASSANRELR! s\ NB sner sRoRa- APVl FRREZ

protein or chinerl ern t ere in a surtab

parti cul asaqusmbr zﬁldnuﬁj( emthexa@bdredhea;uan@s oset Grnlegebableyiohs rtkﬁd pigndtbe
Rdcvfl or_ Rdcvf2 coding . region, said pronoter 23 2 1 JUL 2005 MD 02/ 081513
PCT/ EP02/ baBoZos K3 Bl e2bp vt it iy ethe aprmomepthisn aravding for

i.d.nol I
(s used | oRisGmob ot RbFrioR B e iah oA HEfG, sBaIENG SalSyfiyd! oo ©
desired segREreas Nate AdadnRedUHA 8@.@93&:89351@13%@&(&1@ 1980 MOAtRGBHS 1435~

reconbi nation at a desired site in the genone, thus providing for
i ntrachrofid®onmal expression of the Rdcvfl or Rdcvf2 nucleic acid (Koller and

7980, Nt ur o SWHFSE O PUplet i o bl P it RS e SRR R

be ei t her pglignetdirectly ekpsrbd cate dubRic a1 demicldis acitiic@giny vempgseﬂ]dhectg he
nucl eic acid_or nucleic acid-carry g? vector, or indirect, in which case,
cel |' s ar el Vhigh cpjey ﬁslrwﬁé*ast\&rarlﬁforrn Filk ths pocdeir @i in yitros henttpmgplanted

transpl a”eq“t‘g' the a[ﬁhé’ntt ’i*ﬁes@%ﬂo%@éroaﬁ&%‘%?e JE%aﬁé%PQc%'é‘ﬁsaﬁ Sl wivo

respectiv VIVO or VI VO gene apy. "1 n a speci Wodi ment ,
t he nucleﬂen@grd is directly adm nistered in vivo, where it |s expressed to
produce the encoded product Thi s can,  be acconplished by any of numerous

met hods known i ERR&il embedigrent, Hip mwislei 45 Hegpofly a’éFs’”%%‘r”IFd &F vVige WF opri at e

rucl oL 1 SHBSEPLPES) o Ao LSl S b B PP TP

retrovirahuercot hesthodsrialownent the afaadeno torsiructing it as part of an appropriate
mucleic acid expression vector and administering it so that it becomes intracellular, e.g.,
by infection using a defective or attenuated retroviral or other viral vector {adenovirus, -
adeno-associated virus and lentivirus) (see, e.g., U.S. Pat. No. 4,980,286 and others
mentioned infra), or by direct injection of naked DNA, or by use of microparticle
bombardment {(e.g., a gene gun; Biolistic, Dupont), or coating with lipids or cell-surface
receptors or transfecting agents, encapsulation in liposomes, microparticles, or
microcapsuies, or by administering it in linkage to a peptide which is known to enter the
nucleus, by administering 1t in linkage to a ligand subject to receptor-mediated
endocytosis (see e.g., U.S. Patents 5,166,320; 5,728,399; 5,874,297; and 6,030,954, all of
which are incorporated by reference herein in their entirety) (which can be used to target
cell types specifically expressing the receptors), etc. In another embodiment, a nucleic
acid-ligand complex can be formed in which the ligand comprises a fusogenic viral
peptide to disrupt endosomes, allowing the nucleic acid to avoid lysosomal degradation.

In yet another embodiinent, the nucleic acid can be targeted in vivo for cell specific

uptake and expression, by targeting a specific receptor (see, e.g., PCT Publications WO
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adeno-associ ated virus and lentivirus) (see, e.g., US. Pat. No. 4,980, 286
and others nentioned infra), or by direct injection of naked DNA, ot abﬂi{u@%
of mcroparticle bonbardnent (e.g., a gene gun; Biolistic, Dupont), or

coati ng wMh03/483fids or cell-surface receptors or transfectHGTgEP&g’é:rﬁtlg,
encapsul ation in |iposones, mcroparticles, or mcrocapsules, or by
admnistering it in linkage to a peptide which is known to enter the

nucl eus, by admi nistering it in Ili nkage to a ligand subject to

receptor-nedi ated endocytosis (see e.g., U S. Patents 5,166, 320; 5,728, 399;
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is used. For exanple, a retroviral vector can be used (see, e.g., US.

Pat ent s $erpy istlonedsntgdlae VIO, whigh 56@3&6&8@)"6%@%@@@@@nﬂﬁﬁntvect ors have
been nodified del ete ret qvi r.al sgquen ar e, not necessar for
packagi ng of t%gen\?lvﬁﬁesg%rﬁo 4 ‘(’:fral dFaﬁSoncaPntg Hsggt e %h

- Rdevfl  or AReovirdss8 Usleebspeciall el att@adaee Uﬁﬁﬂ:ld:sn f@eaelivdrihgr petes i 6 fdspm@ryl nto the
vector, which facilitates delivery of the gene into a patient. Adenoviruses

are ot hercRithelip. Adeopirases ﬁvéfur@iﬁshmf@ct@waiw gebelianwheipythey psacvmildses are
N
especi a éﬁs%gé rSRL e%é%} ura [myrbag étf%}e‘gbg r%?%ﬁe 1‘ixge6,|t§§9§n%%f1\?é] ous

:.eplthella enoviru I'n ere they

cause a nNiystm, dh&&ﬁaﬁi céﬂshaﬁd maﬁcgeusdeh@ﬁnﬁdehww thtl adhasee oflbdihy eqpibly st ens
are liver, the central .nervous B%St em endothelial cells, and nuscle.

Adenovi ru%fég‘ trhve nPﬁé‘“ﬂ@l‘\‘)&r?FgﬁeM ofefoR gopRETABE é‘de@ﬁ"‘mﬁrﬂ)éﬁf’f}lgﬁﬁe HSHDY vi vclll ng
cel I's. Mefhogscfiffa GANQYE! ing. adeneyisus Aasedsaenm, L HRFERY. 5880,102;

5,882,877, 5,885,808; 5,932,210; 5,981,225, 5,994,106; 5,994,132; 5,994,134; 6,001,557;
“and 6,033,8843, all of which are incorporated by reference herein in their entirety.
Adeno-associated virus (AAV) has also been proposed for use in gene therapy.
Adeno-associated viruses are especially attractive vehicles for delivering genes to the
‘retina. Methods for producing and utilizing AAV are described, e.g.,, in U.S. Patents
| .-'5,173,414; 5,252,479; 5,552,311; 5,658,785; 5,763,416; 5,773,289; 5,843,742; 5,869,040;
5,942,496; and 5,948,675, all of which are incorporated b-y reference herein in their
entirety.
Another approach to gene therapy involves transferring a gene to cells in tissue
culture by such methods as electroporation, lipofection, calcium phosphate mediated
transfection, or viral infection. Usually, the method of transfer includes the transfer of a

selectable marker to the cells. The cells are then placed under selection to isolate those
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are described in, e.g., US. Patents 5,824,544; 5,868,040; 5,871,722;,
5, 880, 102; 5,882,877; 5,885,808; 5,932,210; 5,981, 225; 5,994, 106; UL 2005
5,994, 132; 5,994,134; 6,001,557; and 6,033,8843, all of which are .
i ncor por at"¥8 ®BY815&t erence herein in their entirety. Adeno- aBSHEPEVEHIYi r us
(AAV) has al so been proposed for use in gene therapy. Adeno-associ ated
viruses are especially attractive vehicles for delivering genes to the
retina. Methods for producing and utilizing AAV are described, e.g., in US.
Patents 5,173,414; 5,252,479; 5,552,311; 5,658, 785; 5,763,416, 5,773, 289;
5843, 7420416, S Poisoal o v e Xt g Bigtreppiericd) fongr Thpie i la agé fhen
i ncor por ahgel, Dy ﬁfa&?a"tﬁﬂﬁﬁré&?fr%fé’ftér@néa BliktioENtirety.  Anot her approach to

e

gene therapy Invo s transferring a gene to cells in tissue culture by
such net hods a¥n ethictendpdimadrit,othe lnuplefceatidons iaabdicgdn o sphatle preditat ed

transfectiogn, .or viral infection, Usually, th thod of fransfer includes
the transPépimdyragon invierof T%‘E‘PR%FEGP@L%%@ eidh Such iedutionan be camer pl aced

under sel g6 an o0 hSBhAIORE B2%? HHaf0%u YO BRI dRELERO2! 03810

cell's that have taken up ‘and are expréssing the trans gene.

cel | s ar eelcheoporatddn, weceihjedion, ndtctiontwith a exdll or tacteabplewe enctapsantsihingn. | n
this enbodi nent,. the nucleic agid.is i ntroducedFéntg a cell prigr tq

adni ni st r 815 BFliR agihR5apfuceheel duvipni EPRCBIINAAREC 889 Tl nmEefdhuct i on
can be cahiddglq il fifsANYpHELHRM D1l RubBfoudidchnigl HEAABDI ;00
limted to transfection, Ble roporafion, m croin| ect | on, Infection with a
viral or bactherinopivatien vé fdreign @endsaintul ¢xfls ahfienayiod eded iaacchrdaguevitete cel |
fusion, chronmpsome-nedi ated, gene transfer, nicrocell - di ated gene

transf er, PSSRETBETLSD: Rrﬁgﬁ%@ﬁ?’a&f .neREf’ﬁfHVSﬁgeq%@ewglcﬁ}@ﬁg?‘%l%ﬁgl\/ﬁnftwnﬁhe art,
for the igf rtﬂ@"x'@éif?]i% ediisf AEsid N ERes T @ecﬁﬁﬂgbé sBOdaRYviRe S At Lible
accordance with the present invention, provided that the necessary

devel opnemtatfeaoiithempsical agd ¢athefoglictd thatstheafuclefreadié i gipesssibtedhyt heaeB not

di srupted. The _.techni que shquld prqvide f the stable transfer of the
nucl ei ¢ aé‘ngfeéerfeﬂﬁ@ E’gﬁa %e a§8 ef‘?lrﬁgsﬂﬁﬁéy Hﬁl‘éﬁe?ré)g%}byrd_ is expressible by the
cell and pref gn,akksnidiRy Jcb&RbRaBNLIE YRT BSEIRLRANY d PatichtSly vRI0A8 fi¥hodthe
resulting reconbinant cells can be delivered to a patient” by various mnethods

known in khewarin the zat. plnefae prefatrednbuiipdiment, epithehd icells ewd linjected eigj.ect ed,
:pgi I’ e dsggu uctug%%ﬁllljs?)l/%h allgthgrngntﬂ?o fimén r%g(i)m 1?1£1ﬂt skt ce sinli]a%nt}e a;spif)iigd & Ell lsksm may be
graft onto the patient. Recombinant blood cells {(e.g., hematopoietic stem or progenitor
cells) are preferably administered intravenously. The amount of cells envisioned for use
depends on the desired effect, patient state, etc., and can be determined by one skilled in
the art.
Cells into which a nucleic acid can be introduced for purposes of gene therapy
encompass any desired, available cell type, and include but are not limited to epithelial
cells, endothelial cells, keratinocytes, fibroblasts, muscle cells, hepatocytes; blood cells
such as T Ilymphocytes, B lymphocytes, monocytes, macrophages, neutrophils,
eosinophils, megakaryocytes, granulocytes; vanous stem or progenitor cells, in particular
hematopoietic stem or progenitor cells, e.g., as obtained from bone marrow, umbilical
cord blood, peripheral blood; fetal Jiver, etc.

In a preferred embodiment, the cell used for gene therapy is autologous to the

patient.
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graft onto the patient. Reconbinant blood cells (e.g., hematopoietic stem or
progenitor cells) are preferably adm nistered intravenously. The anbunt/l @805
cells envisioned for use depends on the desired effect, patient state,
etc., andVeRfAZPESHet erm ned by one skilled in the art. CellE/ERRE®NI ch a
nucl eic acid can be introduced for purposes of gene therapy enconpass any
desired, available cell type, and include but are not limted to epithelial
cells, endothelial cells, keratinocytes, fibroblasts, nuscle cells,

hepat ocytes; blood cells such as T |ynphocytes, B | ynphocytes, nobnocytes,
macr ophages, n&uar ephodiment movhiplo pivpinbinapeerdlk areywred e genahampy, acde st

various stem.or, progenitor cells, .i rticul gr mat opoi et | t em, or
progeni t ofT g]gf‘ff% ,nuol.%bc. ?Cl‘gg %ﬁ%‘i%%ﬁ? E%rﬁa%ﬁ'é%?{]’g\}\i © Sﬁ%@f aleccgbsd bl ood,
_peri pher ab; Blefqfogdgt Ma fhe \EdombRtdt chily e BlelamifisicRANAUIVERE thdtpRuse! | used
for gene therapy 1s autologous to the patient. 26 2 1 JUL 2005 WO

02/ 08151 3ef&T/ EPa2pe@8¢ Crtvdanenéngion ereprogémtontecldh arceessdbidmarstenceid/sr ar e
used in gene thera a,Rdevfl. .or Rdevf2 nuc]eic acid is jLntroduced into
the cel | SPRGEHAL e s sl e mad oSt igd S po et BT | "and
t he reconbiddahcs YithSthay @nbduaneRdT thé preB&R dnvdhtivh VOuchQierk RENAREIEL Gut ef f ect .
In a 'specific enbodi nent, stemor progenitor cells are used. Any stem and/or

progeni t opregst limiigite hewalopbieti¢ stoinerelsl (A%d), sgimectls vé dpitireliel tisseescueh as

potenti al | e used i.n. accordance w t.h. this embodi nent of the present
ovent | on!HeahEArey Hr S A TARCT e P RREEE (o a0 SR |
stem cel | sy dBOR598)! 850 fedkd1Stct cBBiSRpbiednd ArgIsHes, 1908 Cap71:013eosHhi n and the
lining of the gut, 'enbryonic heart nuscle cells, liver stemcells (see,

e. g.-l? WO 94/ 0881igial siamr asls (BRFCH e Feredracsics sprehppletaimad fiandiessuessuch 892, Cel |
71:973-9853) . , Epi t.hel i.al__st.eam I ES [ tin n bt ai ned
ook e g B R T Btk ety RGOS ) R <0 8

fromtiss a ni ng Pocedur es

(Rhei nwal di AD980, nMetatifiedCepitheBabtissu@ k4229 he dkih, Sthdtdl fdceds epihiedid af tissue
such as the skin, renewal occurs by mtosis of stemcells wthin the
germ nal bligiesellst Wishinghe gegnipalelayer; dhe huemeesest toatierkpsalSpmina: Stem cell§ t hi n

e L1 gyl WICGR: B\ e hePisht sURIel gl g 40 pdcpye S5O
or donor kemtibheytegrabtdinédfrbimsthu eskinubit linieg (OPithd ghtkofla daderBan tdonorl &B6he May o
Ginic Pr g?dwnfsg-n: t7is75%123'cullttxret &?ﬁelkow and Scott, 1986, Mayo Clinic Proc. 61:771). If the
ESCs are provided by a donor, a method for suppression of host versus graft reactivity
(c.g., imadiation, drug or antibody administration to promote moderate
immuﬁosuppression) can also be used. Retinal stem cells (Tropepe et al., 2000, Science,
287:2032).

‘With 1espect to hematopoietic stem eells (HSC), any technique which provides for
the isolation, propagatidn, and maintenance in vitro of HSC can be used in this
embodiment of the invention. Technigues by which this may be accomplished include (a)
ﬂle isolation and establishment of HSC cultures from bone marrow cells isolated from the
future host, or a donor, or (b) the use of previously established long-term HSC cultures,
which may be allogeneic or xenogeneic. Non-autologous HSC are used preferably in
conjunction with a method of suppressing transplantation immune reactions of the future
host/patient. In a particular embodiment of the present invention, human bone marrow

cells can be obtained from the posterior iliac crest by needle aspiration (see, e.g., Kodo et

al., 1984, J. Clin. Invest. 73:1377-1384). In a preferred embodiment of the present
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ESCs are provided by a donor, a nethod for suppression of host vers &,%3@55
reactivity (e.g., irradiation, drug or antibody adninistration to pro
noder at e _i nmunosuppression) can al so be used. Retinal stemcells @jropepe :
et al., 2800%2&PEnce, 287: 2032). Wth respect to hemat opbtEEPEXEBL cel | s
(HSC), any techni que which provides for the isolation, propagation, and

mai ntenance in vitro of HSC can be used in this enbodi nent of the

i nvention. Techni ques by which this may be acconplished include (a) the

i sol ation, and, establ.ishment, of HSC cul tures from bgne rrow cells_jsol ated
from t he DFER9Pe WfodECs frnPepads ,%lgg*ry EBye ﬁé’rdéles"g’ﬁtaﬁgam BYrSI igrasThis) i shed

| ong- t er g HHafine éa‘rﬁr‘c%saccox‘e?@iiﬁﬁdrmYOIp,ﬁilﬂ’fn#)glegﬁrqOH -Iéﬁ.n(ﬂﬂt%ﬁﬁ%,%d can ge of

Non- aut ol ogous HSC are us preferably i conjunction wt nmet ho
suppr essi dupethyansg pdchnigats kuovwmiuthe art amtgHens coltueh ef batieunarowodis/qgabeent . I n

a particul ar_enbodi nent . of. t present_inventjon, h n_bone rrow cells
can be obtsiabligkeds FB?’E“F‘}H"‘%B%‘{];}? gemgy ek eé‘?@?ie’ biroAEdl Pexkpi fedt LB Esee,
e.g., Ko : | ¢ 8 ) ¥ n - 134 r red
enbodi rre(rjlt;gco ql%e%e(%er%%eﬁl&t alJ"'271§;|72Fy’1’7‘\]BEIYZO g:of.v\%iég; %ﬁgﬁﬂ‘fﬁ%‘?@%%ﬁ%@m

i nvent i onieclishiguesiGBEtlodrmnideWittd @98¥, fhdcy Natir Ache 8cDUI A 72:0688-adtH.al | y pure

form This enrichnme can he acconpl jshed before, during, or after
| ong-t erm cul t¥rd RGN frt ﬁ’&dﬁ’éiel‘fya%ﬁilﬁo [’%é‘i‘ﬁﬁdd‘ﬁéfq{m?s?%oﬁ%?@eart .

Long-ter . . [ 3 it ai ned
by usi ng,nah %MI gé@ﬁg%,ﬁg{ggﬁl@gﬁ %ggtt%tkﬁ%eﬁp l@ﬁfctl ﬁgﬂ&ggﬁﬁgﬁﬁg’gsu?&%er et
al ., 1977gxpiessicalolf thehyeledd aci® is @aEplladrie b¥ témoeklin tHegresshderabsenee bithques

(Wtlock and Wtte, 198£h Praoc.. Natl. Acad. Sci. USA 79:3608-3612). In a
speci fi c @WESEAREREuCE REVAREPEH® - aci d to be introduced for purposes of gene,

therapy  compr i 5es:iBa hdhCkDhRUBLIRYE pBRARAI ShiiBKEE dpatiber codi ng

regi on, such that expression of the nuclelc acid Is cont | e by

cont r ol | i spgeificalycesmrizieg one abwerchifatntidily cxpmpsaipzdnakpitoprdfieh  of
transcription., Describe erein are - nethods for the production of antibodies
capabl e o%ml%%‘&&maiy&%?‘ﬂ‘g?; p‘é&?ﬁﬁﬂ?@f‘ﬂ’é"g‘ﬁé’o&‘l%{ @tﬂﬁofi%&‘@?ﬁﬁciﬂnﬁb expr essed
gene epi t 4PRSdieSUR Abs)2RimBANES B erid\ibd8ies Ritlel QERINAitol{E: 188 tO ,
pol ycl onal anti bodi es, nonocl onal antibodies (mAbs), humani zed or chineric
ant i bodi eBagménty Féatdh &iagmemts, frgmicats, prhdired by adiab rtpresfi¢abbipgy, imtagrent s,

fragment SidPJt}gpq(l:J fa%%ﬁ}’ aI%ibl(:)%Pes,e axn%re%lstts)}i)quinh{nbgrf%%%‘ien?sngfj any of the above. Such
antibodies may be used, for example, in the detection of a fingerprint, target, gene in a
biological sample, or, altematively, as a .method for the inhibition of abnormal target gene
activity. Thus, such antibodies may be utilized as part of disease treatment methods,
and/or may be vsed as part of diagnostic techniques whereby patients may be tested for
abnormal levels of Rdevfl or Rdevf2, or for the presence of abnormal forms of Rdcvil or
Rdcvf2 by sampling the aqueous humor and/or vitreous by methods familiar to those of
skill in the art ( e.g. Forster, RK, Abbott, RL, Gelender, H. (1980) Management of
infectious endophthalmitis Ophthalmology 87,313-319)].

For the production of antibodies to a differentially expressed gene, various host
animals may be immunized by injection with a differentially expressed protein, or a
portion thereof or by DNA immunization. Such host animals may include but are not
limited to rabbits, mice, and rats, to name but a few. Various adjuvants may be used to
increase the immunological response, depending on the host species, including but not

limited to Freund's (complete and incomplete), mineral gels such as aluminum hydroxide,
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idiotypic (anti-Id) antibodies, and epitope-binding fragnments of any of the
above. Such antibodies may be used, for exanple, in the detection df?dut 2005
fingerprint, target, gene in a biological sanple, or, alternatively, as a
met hod f oW@ AU bi ti on of abnormal target gene acti vi t)}’CTWG@W%&ch_

anti bodies may be utilized as part of disease treatnent nethods, and/or may
be used as part of diagnostic techniques whereby patients nmay be tested for
abnormal | evels of Rdcvfl or Rdcvf2, or for the presence of abnormal forns

of Rdcvfl or Rdcvf2 by sa Iina t he.  agueous hunor. and/or. vitreoqus hy
met hods SHRRPS 261VE SURHISES Bich aglysolecithing plaropi pelyoly, Potymagnsy Pendikes, Rblhot t |

RL, Cele : )IT: a Of - 4. 110 b

Opht hal no og%/]0 7,1%%%%%1% . For Igﬂ’prd 8’&%%‘?@3% g‘? dﬁ?’ﬁ%@??&% h'jllman

di T f er entddalvaytsenglr &SBE0 (banilds Calarciiewetingind Goyndketetimy papunnmuni zed by

i njection mﬁthéﬁigifﬁere,t'aJlg expressed protein, or_a igo tioq t hereof or

by DNA i nmuni Zzryeeal sk O%]fﬁét 18 elePEeRels PRRHARNSHgf apfiBodypmolequlsst ed t o

rabbi ts. duies BAANE 3 of bR TEliiizd By R{deR\ B AM HYRRbSTRaRE used to
I ependi 0S peci es, :

i ncrease the 1 mmunol ogi cal response, ng -on the
i ncl udi neprhmtantigenic hinetived deovdave dimtledf. Fadhp peidectamcofi ptyeiplabamibodies,ner al

gel s such as alJ um num hyd oxi-ge, ) ng %1 JUL 2805_ WD, 02/ 081513, ]
PCT/ EP02/9SB £8l iri %é{’?ﬁﬁe SR aARES Shigh ba I PY RACHGR Hibni c
pol yol s, cﬁﬁiﬂ?éﬁﬂélﬁ“@)gx@&%@& i8S pr@ivkt sGIPRSLRNS wiéﬁeavlcgeéﬁté LIMRL AepBsyani n,

di ni trophenol, and potentially useful”"human adjuvants such as BCG (bacille
Cal nett e-aBaee.i n) and Corynebacteri um parvum Pol yclonal antibodies are

‘het er ogeneous popul ations, of anti hody nol ecules derived fromthe sera of
i o i g ) SBROe GaHEh Sh TSRS L PUEIIR P LUIBPIeS 3 2o
anti geni G, fitdria8Hsdn, %Fr%\é%ta‘i’n%d%@%?%hni&@é whidg gﬂi&&é&%x‘ @8 pRiauBRd st onal

anti bodi es, host animals such as those descri bed above, may be i mmuni zed by .
i nj ect i oramibody mdlekfles bncontinupuesgdl s éunl cgane Theselinctuds iy lzeamenithandtedi t h

adj uvant s l.so descr.i bed e. . o | bogj j.ch

normgene 8 HENTraTEdrengre grrys rad VPR et Relre s ERs A S Bl

obt ai ned thy. anpy 4 FENNIYUeheMhiuGhln E-0Mt d6Brilléha tE@mRuedgtdsbon eofal., a3 body

nol ecul es by continuous cell lines in culture. These Include, but are not

limted Mhonevdodyybedasdhid; tledhnt fud 983, Ionl Matl. ahardMbtis UeiAn30:202572030Nat ur e

522hﬁ?ghga%(z‘k%%gg?yé‘%%’bgﬁg{% i@@%{iqu‘% Qe 10N, 1088 B BaC /llindyby kg
Cancer Therapy, Alan R. Liss, Inc., pp. 77-96). Such antibodies may be of any

immunoglobulin class including IgG, 1gM, IgE, IgA, IgD and any subclass thereof. The
hybridoma producing the mAb of this invention may be cultivated in vitro or .in Vivo.
Production of high titers of mAbs in vivo makes this the presently preferred method of
production. _

| In addition, techniques developed for the pfoduction of "chimeﬁc._antibodies"
(Morrison et al., 1984, Proc. Natl. Acad. Sci., 81:6851-6855; Neuberger et al., 1984,
Nature, 312:604-608; Takeda et é]., 1985, Nature, 314:452-454) by splicing the genes
from a mouse antibody molecule of apijropriate antigen specificity together with genes
.f.rom a human antibody molecule of appropriate biological activity can be used. A
chimeric antibody is a .moleculc in which different portions are derived from different
animal species, such as those having a variable or hypervariable region derived from a

murine mAb and a human immunoglobulin constant region.
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| mmunol ogy Today 4:72; Cole et al., 1983, Proc. Natl. Acad. Sci. 2005
80: 2026-2030), and the EBV-hybridoma technique (Cole et al., 1985 UL
Monocl onal Anti bodies And Cancer Therapy, Alan R Liss, Inc. - .
Such anti MSUP%$I8Ey be of any inmmunogl obulin class incl udi %T/Fg‘%{%?’g?l\/l I gE,
| gA, 1gh and any subcl ass thereof. The hybridoma producing the mAb of this
invention may be cultivated in vitro or in vivo. Production of high titers
of mAbs in vivo nakes this the presently preferred nmethod of production. In

addition, techniqu evel oped f.or productjon of "chineric antibodies”
(Morrison et dtte %“ ﬂ‘v" tq“eNQF?Cnﬁ’ﬂgé‘H “Q‘%(?FO ducign eE SN n%‘j” Ngﬂ’ﬁé]re@er et
al ., 1984359, | URS, 4948 76@4Bﬁ9819§sa‘s%%c@b4§1423 4%88ﬁus tlaf, 168 g2 454)

by splicing the gene§ Tfroma nousé anti body nol ecul’'e of appfopriate antigen
speci fi ciNatl. tﬁocgél Bar UiAt 85: 087128883, modnVéart etraly, 123P] Netlye A :84ub46)ahn be

appropriate bi ol al ivity can be used meri.c antibo

mol ecul e A9APGA;E rP%El‘i?‘fOFe‘? @%rten%ﬁ(x FERTESSft egea%ﬂ!@lsd&wlwaw Sr SHt ¢ i ol
speci es, a?MBQd:@sgarter}B eéwhﬂangméa{eaapm ﬁghtfamﬁr AR & thesh P%xdi’x%hved
froma nurine a "human™ 1 mmunogl obuf I n constant region. 29 2 1

JUL2005 Mnﬁiﬁbﬁaﬂ&tiagP@dlﬂﬁm&%ﬂgleélhampnlapéptidby, t echni ques descri bed for

the production of sinpgle chaip anti bod es (U.S. . Pat 46, 778; Bird,
1988, Sci ence Mgt DiskTabRs IcqRTiER stubior thel@f@éuctppdtf ‘hvr@mmg ARIRPIIESE | UsA

85: 5879- d %)%@e% 4 C ted to
pr oduce gﬁﬁf eren .‘éaéf y ‘g’gﬁgée%‘%% n%@%%?@@ﬁaﬁénﬁggééﬁod?ée%\% ?ﬁgﬁg chain
ant i bodi efanaimnaf e)q*umdlemg/dllsclndmdrlg:rmhesmha&qhnmds imeg]hﬁclqsladumeSr Bgemi¥ss. of t he
Fv region Ci r.idge, hai

ol ypopt 1 HAENEE: PPETErEE el sistiberir ol il ey
" humani zeds 291§ 3238383125, 5,289 B50; 85194#% b @6PIR6LER A0 PAHRiL RS of

pol ypeptides, fragments, derivatives, and Tfunctional equdival ents discl osed
her ei n. &lbckfWhglhmequ@sptaﬂeadbwscﬂewedhﬁmnlmﬁlenRaltleepty Nos. 5,932, 448;

5,693, 762; 5, 653,.7 1 5 585, 089;. 5, 530, 101; 91Q, 771; 5, 56
5 625 126° 5. eg@ agmenss g chge%oz%ﬁzgsamg‘“ws%wtqyf% m%gvesé%ﬁ*%zby t he

di scl osurigpwef teclﬁi:dlue@chWBx%pﬁer SudheRRAlahadadbui’2E f6@RRRBI ﬁle'F(dbi')zt heir
entirety. Antibody fragnents whi ch récogni ze specific epitopes nmay be

gener at edfrdgmentmpwieht @o Hri odered Ryrpepriargestios o€ thef sdrdnnwlnts andehbut are
not 1im tlg'a% I’r gmeDQS tha'lbcz)n be generated by reducing the disulfide bridges of the F(ab");

fragments. Alternatively, Fab expression libraries may be constructed (Huse et al., 1989,
Science, 246:1275-1281) to allow rapid and easy identification of monoclonal Fab
fragments with the desired specificity.

Particularly preferred, for ease of detection, is the sandwich assay, of which a
number of variations exist, all of which are intended to be encompassed by the present
invention.

For example, in a typical forward assay, unlabeled antibody is immobilized on a
solid substrate and the sample to be tested brought into contact with the bound molecule.
After a suitable period of incubation, for a period of time sufficient to allow formation of
an antibody-antigen binary complex. At this point, a second antibody, labeled with a
reporter molecuie capable of inducing a detectable signal, is then added and incubated,
allowing time sufficient for the formation of a ternary complex of antibody-antigen-
labeled antibody. Any unreacted material is washed away, and the presence of the antigen

is determined by observation of a signal, or may be quantitated by comparing with a
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fragments which can be produced by pepsin digestion of the antibody nol ecul e
and the Fab fragnments which can be generated by reducing the disul fJi'de;l 2005
bridges of the F(ab')2 fragnments. Alternatively, Fab expression libraries
may be comdd duEsi®d (Huse et al., 1989, Science, 246:1275- P23BPI2/638E | ow
rapi d and easy identification of nonoclonal Fab fragnments with the desired
specificity. Particularly preferred, for ease of detection, is the sandw ch
assay, of which a nunber of variations exist, all of which are intended to
be enconpassed by the present invention. For exanple, in a_ typical forward

- assay, urfoanel saplAtcOBEEYRg Enewaramon i o aghed ‘eslatieonss ob dhe Breadmssihe

sampl e t oGl ok ednRiOHANS LALE SPTHAGH Wik Nablife NAUNALARIRCHIC agdf Ler 2

sui tabl e ‘perrod of i ncubation, for a period o e sufficient toé all ow

f or mat i onsigiitagsdusintio edyouad tangbodyh ion argveaengEsexin Whichths lqdeiedtantibodecond

anti body, |labeled with a, reporter nol ecul e capable_of i nduci n% a detectabl e
fS

signal , i ad Rewlagdededsdiaiedasiroptaned. gorbitphend added i ftre wilabsledsyragene
formatio : I X Qf i B i - ti .- Any
unr oact e S EAT eSO TELAEL Bt RTINS WG RO 3he B, L0

det er m negbsbipilizh s Lrivadr iveniatitfns avill ibg neddilyapparayt. Ae uspddndéib Alsaeiviiyh agapar i ng
wth a 302 1 JUL 2005 WD 02/081513 PCT/EP0210381Q control sanple

cont ai ni n§ THEWAL deotsempess alhrvaganonsvanithe (hems BYP-titfe tecoriEs-d Bes

i ncl ude t i / et I - I e added
il t ane S PAdR b BERRprATRStyerfn e S0k Ang UGS 30l (RObIRAAN C

| abel ed afhtildvetbd andbslisabphieRIOVEE- treisdE@IFREcificrsitibednbi ned, i ncubated and

added to the unl abel ed surface _bound anti'ébody., These techni ques are well
known to thosel&kmaskaopmopkieuser: Tepary MACUEL &S F | YRS CbASHHY B¢ VA at i ons

will be [ 6BHeY ARRANBAL orASaidaedidBebRbhing BARANGEIARS Bse of & kLRI tO

enconpass a Vari atlons on the basic two-Site technique. For

i Mrunoas saytsuefasda eanpereyeet isi congrekicdnto thhescomidyanitibeily,i npaflpdyamears ¢that the
unl abel ed .and ﬂ%&g | abel.ed anti bques bg an RACVFIl - or RACVF2- speci fij _

ant i body. ghfpeal ¢ OpRAERHAF- dsetlt Bp 8749y THROCRIZEE dWWaYeh 13 WideypEeliolassay
are eit hefifeRRZYViB8on [ fHRAQRAOESst, OWhicRAh@NYE1E8wA0) ahdi AgndmLaguhes. In
the case of an enzyne imrunoassay an enzyme i s conjugated to the second -~
ant i body, Casuminly us¢d reeayreesofinclyda tharskadehy geroprdaper glodedee oxldgseni bdta-be

readily r gea Y cl;lsli a%g hm{| a sﬁgﬁln%rﬁhog‘ph%ag& a\llr?'ornlgeott%

rsquhe substrates to be used with the
specific enzymes are generally chosen for the production, upon hydrolysis by the.
corresponding enzyme, of a detectable color chaﬁge. For example, p-nitrophenyl
phosphate is suitable for use with alkaline phosphatase conjugates; for peroxidase
conjugates; 1,2-phenylenediamine or toluidine are commonly used. It is also possible to
employ fluorogenic substrates, which yield a fluorescent product rather than the
chromogenic substrates noted above. A solution c.ontaining the appropriate substrate is
then added to the tertiary complex of antibody-RACVF1- or RACVF2-labeled antibody.
The substrate reacts with the enzya.‘ne linked to the second antibody, giving a qualitative B
visual signal, which may be further quantitated, usnally spectrophotometrically, to give an -
evaluation of the amount of Rdcvfl or Rdevi2 which is present inn the serum sample.
Alternately, fluorescent compounds, such as fluorescein and rhodamine, may be
chemically coupled to antibodies without altering their binding capacity. When activated
by _illuxﬁination with light' of a particular wavelength, the fluorochrome-labeled antibody

absorbs the light energy, inducing a state of excitability in the molecule, followed by
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different ligation techniques exist, which are well-known to the ski
artisan. Comonly used enzynes include horseradi sh peroxi dase, qudbsébL2%5
oxi dase, beta- gal act osi dase and al kal i ne phosphat ase, anong_ ot hers. The
subst r at e3VQ 82/ ﬁg“ﬁ%ed with the specific enzymes are gener aiGYERBHSEN f or

t he production, upon hydrolysis by the corresponding enzynme, of a
det ect abl e col or change. For exanple, p-nitrophenyl phosphate is suitable
for use with al kal i ne phosphat ase conjugates; for peroxidase conjugates,

1, 2- phenyl enedi a

tqu di ne commonl y use 1S also possible to
ol by 1| SOFIGE TS gt Fot Eb g oRer elpitr dbecsSroaSE R Erher ¢ han
the chropDegRirkiis USt TRHAR RAlcRmhARAN 8 1i fgﬁt BRISHhH) mﬂﬂﬁ@ﬂ%f@céne@and
appropriate substrate is._ then added to the tertiary conplex of

ant i body- RtiCtéehniqoes 4Rel B ecna el gelablmhed otthe artlind asepaticalady pedmtes foi th t he
enzynme I| ed to the s ant i bg vin alitative sual signal ,

whi ch may! epf‘i‘i?lfthé‘?eﬂ?jﬁ V&5t%a, © tﬁ%’ué&“ﬁ%p‘@e]{eﬁglﬁﬁoﬁ%ﬁsl CHIIPIOIORSS: gi ve an
eval uati O&ef?ﬁmﬁmeseemwb:&&mmgm m@uecﬁi@mai} Ay wéﬂem@opécﬁwm benre&my serum

sanple. Alternately, fluorescent conpounds, “such | uorescei n and
r hodam neappaegnt mafﬂleshéﬁd maxmryhcomqo‘lfaeﬂthe@rmﬁmbaclsmgthmtd{mmﬂ uat.tering their
bi ndi ng capaC|

Pavel oagt e bk s Ben e anth e B skl Bobpuo SRidieisl e Bebetim el oy "

i nduci ng g gita%fu%n@fre %k { PRk daYof d"mhﬁ@ed%hﬁ%ﬂtﬁe g ERVBR S WYpolydbpRde) UL2005
WO 02/ 081513 PCIT/ EPO /03810 em ssion of the light at a char act eristic |onger

wavel engt seleciitelrenitesgronp appsiing 0§§1eaaolwh1m<be trerfoghiin SEQIOXNOI%S SEQIEY

S Bt b O SRR e RO IERE A e ALY 207,

t he preseghidkBtAo@cialddweieh dySuhi@Ton WiloibBte Alifmek@S 1006 WD cASadd to
radi oi sotopes, chem | um nescent or biolum nescent nol ecul es may aT so be

enpl oyed. dé¢finen (diaghesis eﬁ@lldllsyaseaglpa}séfmlbﬂtﬁy tche dgwasel Erbmérrwé‘rarfrdxmunde@ vary
the procedure to suit the required yse .This inventi relates to the
use of poP¥HTEEBot ' Fe& B 1Hehre&ent *h nveﬂﬁ%rﬁp 5Pre§‘ﬁ%1§t FeBdfént s.

Det ect i onp@fividudRitatyesk hatdbay intthe g@&n@a}amed?@ & thODYRERVEIS; 2 eegCt ed
fromthe group consisting of the polypeptides F et forth in SEQ ID NG 2, SEQ

ID NO 4, oBEcmipieN0 6, SEQ ID NO 8, SEQIDNO 10, SEQ ID NGO 12 and SEQ ID
NG 14 which g\aﬁfcsa%‘fds%i?gla&&hs Baf éfob'{% 'd‘ﬁ‘o a'shgﬁrtos"ée% s%cﬁ' L@gagstic

tool that can a | agnosr s

suscept i bbldotiyurfie, daltlias deshe bivgsy oh a’ﬁﬁ?syi inSteﬁED My @aémic DNA may be used
directly for- detection or may be amplified enzymatically by using PCR or other
amplification techniques prior to analysis. RNA or ¢cDNA may also be used in similar
fashion. Deletions and insertions can be detected by a change in size of the amplified
product in comparison to the normal genotype. Point mutations can be identified by
hybridizing amplified DNA to labeled nucleotide sequences. Perfectly matched sequences
can be distinguished from mismatched duplexes by RNase digestion or by differences in
melting temperatures. DNA sequence differences may also be detected by alterations in
electrophoretic mobility of DNA fragments in gels, with or without denaturing agents
(SSCP), or by direct DNA sequencing (e.g., Myers et al., Science (1985) 230:1242).
Sequence changes at specific locations may also be revealed by nuclease protection
assays, such as RNase and S1 protection or the chemical cleavage method (see Cotton et

al., Proc Natl Acad Sci USA (1985) 85: 4397-4401). In another embodiment, an array of

oligonucleotides probes comprising the Rdcvfl or Rdevf2 mucleotide sequence or
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expression, over-expression or altered spatial or tenporal expressi OE1Of t he
gene. Individuals carrying nutations in the gene may be detected at t 'L B
| evel by a variety of techniques. Nucleic acids for diagnosis may be

obt ai ned MW@M/E818Mbj ect' s cells, such as from blood, urindCIEERG2PEE10t | ssue
bi opsy or autopsy material. The genom c DNA may be used directly for
detection or may be anplified enzymatically by using PCR or other :
anplification techniques prior to analysis. RNA or cDNA nmay al so be used in |
simlar fashion. Deletions and insertions can be detected by a change in |
size of tHesmaes theref ca8r ba GERSTUsedoipp &PIC8 i chigioph scissning| olgeBet8FRYIC Poi nt |

mut ati ons ﬁ;'ﬂjas,q 1f e IR q vIle .
nucl eot i dré]%t’sidgaﬁsgnce ) E%@P%ggt e;h%%%%%ﬁg{ggﬁg%%ggvec%ﬁ%aéﬁgﬁﬁg’uiﬁghed from
mi smat cheehndbpluead so laydiebdas evatiege st iqaestions by mblédudareparescs mchuiilg parg:

tenperatures. DNA sequence differences may al so he detected by alterations
in el ect PEBHEIOBL BRNSHSHINKRES, a9 el varphdity (s¢eniggeremplg (M- Sheqvet Abut

denat uri ng.. - irect DNA sequencing (e.g., Myers et al.,
. S@% - 611 L en .

Sci ence (gg%%[‘gglozjﬁ i_O 6gjegt?grﬁe changes at specific |ocations may al so

be reveal ed byThmucdiegmetipratast offer asgayss Buchiagsosiijaser ae@rEhingr @t ection

or the chem cal _cl eavage nethod (see Cotton,et., al., Proc Natl Acad Sci USA

-

| . ¢ (ses : :

(1985) g5susaeprbility ¢ fliseasp tyRughdrtcdipgadimaaton Rthe Rdgytlr Répvihemsdveot i des
pr obes cogpr .S t Y Rdcv, 2ot | e 0 JUL
boos. o BB Bk %%’Trﬁ%%og’b e q‘f rsgé‘ne@fn%éﬁtg h%lggo gﬁﬂﬁ%‘ic%%gf‘%’d@%d to |
conduct etdmmisiny daemseni rfiprofa @nple dgévedt fran anuibjdct anabndmizhRdeefl heol ogy |
- nethods are well known and have geperal applicability and . can be ysed to - |

addr ess aRG%l‘\f,%gé’(x?_Wé?‘o’ﬁu TPE5HE F% Br?)l“é"_(?ﬁ?rﬁ&a@éﬁeem ]FYQI%H}gnB‘Yg%g‘e .
expr essi OfHIRNGIIC khdvAK 30 She @ﬂdfogem@g;hgmﬁamnaef ;pbf}aﬁuc(@&meé,0£ucﬁ><a%m;e: M-

al Vol 274, pp 610-613 ). The d

Chee et* al., Science, (1996 T I.agnosti ¢ assays

of fer a pexcegsds Ifnmleidiaagln@mphgéabiondéwrehmamtm@@, RTUF€dnt Rbiasa pyotectioni sease
t hrough d teﬁéi or Rdcyvf.l t he, met hods

. f i in.the Rdgvfl b
deser T bedNOT e RiTtipg Ad Qe iz My b A B o b REGESa €
conpri si ngeiehedifg MBvelsg afp&aaingsmmaIaepoqiﬁfew&dofftwme@aﬁqme%ﬁbnﬁﬂ a%ﬁﬁgrerml

Rdcvfl or Rdcvf2 expression: Expression can be nmeasured at the RNA | evel
usi ng anydertvetlhgom rrehésbdee weslitknomowie thnse hEskifltinf e arth Sughantaiytmethods of
pol ynucl e?ntciu gsfadlsolilr%pnuﬁga’ssafyg,r competitive-binding assays, Western Blot analysis and
ELISA assays. '

Thus in another aspect, the present invention relates to a diagnostic kit which
corprises: |

(a) a ﬁ)olynucleotide of the present invention, preferably the nucleotide sequence
encoding a polypeptide selected from the group consisting of the polypeptides set forth in
SEQ ID NO:2, SEQ ID NO:4, SEQ ID NO:6, SEQ ID NO:8, SEQ ID NO:10, SEQ ID
NO:12 and SEQ ID NO:14, or a fragment thereof;

(b) a nucleotide sequence complementary to that of (a);

(c) a polypeptide of the present invention, preferably the polypeptide of or a
fragment thereof; or
(d) an antibody to a polypeptide of the present invention, preferably to a
. polypeptide selected from the group consisting of the polypeptides set forth in SEQ ID
NO:2, SEQ ID NO:4, SEQ ID NO:6, SEQ ID NO:§, SEQ ID NO:10, SEQ ID NO:12 and
SEQ ID NO:14. '
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exanple, nucleic acid anplification, for instance PCR, RT-PCR RNase
protection, Northern blotting and other hybridi zati on nethods. z
techni ques that can be used to determine levels of a protein, such s JyL 2003

pol ypepti f the present invention, in a sanple derived froma host
wel | -knomﬂ‘ﬁqguqsﬁb’g’e cf skill in the art. Such assay net hods® “T/REHda!"

r adi oi nmunoassays, conpetitive-binding assays, Wstern Bl ot anal ysis and
ELI SA assays. Thus in another aspect, the present invention relates to a
di agnostic kit which conprises: (a) a polynucl eotide of the present

i nvention, pr eIE er. ﬁbbeyﬂt) r}eemgqtuglt Qtl q""e‘gfﬁpébﬁt |(§dl n@t rﬁegtl de

sel ected from e gro consi st ng o SEQ I D

NG 2, SEQub&lai¥a] 4ompbhert BiNG Liit HHQLE Dfﬁl@ﬁ didpnsihPaikeh orﬁ‘ﬁ%ép@bﬂﬁ@ 12 and
SEQ ID NO 14, or a ment thereof; (b) a nucleotide sequence conggerrent ary
to that dp a(ch;easq,@;artamgﬁlwswhﬁ Rigmntasheep redand maﬁv@nﬂpmeraamfléaf ty the

POl YpeptiadlyRirofe, BEAUERI ADS! S8konal oLl Bl A0t hAdN, | 878 ROl REP! | de

of the present-’inventron, prefe to a t he

group consngédifal adfoukdiss, Wfs}dﬂ%@h(ﬂx@ﬁﬁ sfRig afrﬁrdlbeals@ aﬁEQJiH@r smrameSE’Qlé D NQ 4,
SEQ I D NG 6, SEQlDNOB SEQ I D NO 10, SEQIDNOlZand SEQ ID NO 14. 33

21 JUL 20@5160m= 0ZADYESY PIPLF/ mzﬁowmmt ayg |alsob ¥alapble efor attimampsmaee i n any

such kit ’18 Pz]ah{]b)]’he c r%sognal loca ‘éon can oso%aurled l?gpgiﬂa&%bﬂ@ ﬁl%g?r%@ gr%%fl Such a

kit will se’in agnos ng sease 0 I sease,

parti cul af binel OF hiybiid TcPilGee f(hfnmrhaﬂﬁ%r)- %b&ihﬁﬂmﬁ%ﬁiaﬂ abcatlef O @ hifin
Bar det - Bi edel syndrone, Bassen-kornzwei g syndronme, best disease,

chor oi denggne gpp é@@epraélﬁ@ér@om the FR}@WPIX af thermovsssgane yesmtheny (MisCorfby et
t dt |
o osont 1 ASLERRCGe RN KRS Y NS A he el SOLNCRL BUSIERS o chl®

chr onos omglbnﬂﬁféairxugm ERticude Iobinan R@tnldydiFidRalomréiNssapiics el @ding h @:mus.aopanel of

hybrid cel] lines (nmouse-hanster). The chronosomal |ocation of the human
gene can bBUBMLEITEMOsOTRE-chhet RAPRiRE af TelsHa SeqacHQSEIRIREMSy 2eSHrlinR iy

(VeCar g brecdle 930k s GEIRBLAR YRR S in“corrbhRl IS IRAENG e

specific tar
associated discase. Once a sequence has been mapped to a precise chromosomal location,

the physical position of the sequence on the chromosome can be correlated with genetic
map data. Such data are found in, for example, V. McKusick, Mendelian Inheritance in
Man (available on-line through Johns Hopkins University Welch Medical Library,
RetNet). The relationship between genes and diseases that have been mapped to the same
chromosomal region are then identified through linkage analysis (coinheritance of
physically adjacent genes).

The differences in the ¢cDNA or genomic sequence between affected and
unaffected individuals can also be determined. If a mutation is observed in some or all of
the affected individuals but not in any normal individuals, then the mutation is likely t-o
be the causative agent of the disease.

An additional embodiment of the invention relates to the administration of a
pharmaceutical composition, in conjunction with a pharmaceutically acceptable carrier,
for any of the therapeutic effects discussed above. Such pharmaceutical compositions
may consist of Rdcvfl or Rdevf?, mimetics or agonists. The compositions may be
administered alone or in combination with at least one other agent, such as stabilizing

compound, which may be administered in any sterile, biocompatible pharmaceutical
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hybridize with, a particular |location on an individual chronmosone, including
a nouse or a human chronosone. The nmappi hg of rel evant sequences td % jut 2005
chronosones according to the present invention is an inportant first step
in correl M0 MYosifidse sequences with gene associ ated di seafT/ERISE3IRA0
sequence has been mapped to a precise chronosonal |ocation, the physical
position of the sequence on the chronobsone can be correlated with genetic
map data. Such data are found in, for exanple, V. MKusick, Mendelian

| nheritance in_ Man (available on-line through Johns Hopkins University

Vel ch Medéasaér, indbrdimsgs, but Ref Neijed tphealing] heifand ialnc deweess, sehwsteanthedi seases
that have, bee”'tmag eS8 QahiiS R R5 2 FREATRRIR ir&g%ﬁ;”at% ewghgtﬁ I fgRLI Thed
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di f f er enc@ggt b KogéNA or genoni c sequence between affected and unaffected
i ndi vidual s can also be determned. If a nutation is observed in some or all
of the affect &t iMaimpe@uEss Bynperditons nergmpsstedabyi Agi Vi eulrs mehdie t he
mutation js likely.to be the.c ative agent .of..the diseas An, additi onal
embod nentrapistie b Rhe A RAHEE ey TSRt of bR RES e phechOB

phar mac e ufhi: Calori@ HRAStetind® Mhmb4l €0 8], YDOI0) Qfivastipitive OPRhaRLSHy A7 Visual
acceptable carrier, for _any of the therapeutic effects di scussed above.
Such pharheiesagt iddal H186np3isi dprandationag! depigals eplihalde uirepaprtiopgic ifcluding met i cs

or agonists.. . The ¢ Qsi fions. . 1 i e 0k 4.1 - ihation
o ehoar Tt SHRES SRR g SRS SRSl RS Do
adm ni st efsed Riemidiiyn's PRirma@euthh DS OieRt, 1818 Ravegn@itaptet 86/ pagd# 1281215kl 2005
WD 02/ 081513 PCT/ EP02/03810 carrier, including, but not Iimted to, saline,
buf f er ed Mark nublighing Gewpannd 19 e (Qtheh godep o simibretianyarp eawdiilai st er ed

to a pati ﬁi@ﬁ)dﬁl:gggﬁacag{eﬁil QHJ%MS Q%icﬂ%%’slgggggﬁ€§%%ﬁ9q%§he aﬂgﬁ'& &9%2&0 rmones.

The phar naceu conposi‘ti-ons ‘enconp e”invention na

admi ni st esrediteythariyton v eftrafus r distrder), enbconfunaties c irgediond ednd veitipbabar .
bi oreactive protein to he choroid and retina Agbati et al. (_20130)

| nvest i gaf¥SFEOTEH RPA ANFBPGofnamgani L grodugmgsonithalne pregasptiond saItakle iR at i on

of L 0Di Cabu RN 8L dniRf:ERAGALL ANS wdlNGbsli no opht hal i ¢ sol ut i ons,

suspensi ons and olntnments is we known to those skilled in the art (see

Rem ngt on' s Phas mack ot itdial apSbcativos Sextdettiatdeferom tlehapldarsudBce patds

1581- 1592(external) space between the eyeball and the eyelid. Examples of extraccular regions
include the eyelid fornix or cu]-dé—sac, the conjunctival surface and the comneal surface.
This location is external to all ocular tissue and an invasive procedure is not required to
access this region. Examples of extraocular systems include inserts and "topically”
applied drops, gels or ointments which may bé used to deliver therapeutic material to
these regions. Extraocular devices are generally easily removablie, even by the patient.
.. The fol]owing.patents disclose extraocular systems which are used to administer
drugs to the extraocular regions. Higuchi et al. discloses _in U.S. Pat. Nos. 3,981,303,
3,986,5 10 and 3,995,635, a biodegradable ocular insert which contains a drug. The insert
can be made in different shapes for retention in the cul-de-sac of the eyeball, the
extraocular space between the eyeball and the eyelid. Several éommou biocompatible
polymers are disclosed as suitable for use in fabricating this device. These polymers
-inchude zinc alginate, poly (lactic aci&), poly (vinyl alcohol), poly (anhydrdes) and poly

(glycolic acid). The patents also describe membrane coated devices with reduced

permeation to the drug and hollow chambers holding the dfug formulation.

35



Mack Publishing Conpany, 1990). O her nodes of adm nistration are avail abl e
i ncl uding intracaneral injections (which may be made directly into thedtl 2009
anterior chanber or directly into the vitreous chanber), subconjunctival

i nj ecti on3Y@PAAOHEIY obul bar i njections, and nethods and meaRSTAESPZHBYHuUcI ng

ophthal mi ¢ preparations suitable for such npbdes of administration are also

well known. As used in this application, "extraocular" refers to the ocul ar
surface and the (external) space between the eyeball and the eyelid.
Exanpl es of extraocul ar regions include the eyelid fornix or cul-de-sac,

t he conj unct i vEIccBWERdéS- 4RH Nhe- bl disglopgcmicromppys reseapirs wvhidh &%t er nal
to all ocylareti T’ Si eq.s. N r LI ed.to cess
thi e reg e ke A T B e B e e B T 0BT Car
appl i ed dauas.sagehmont (i PoIERE SysiihLbf HiedreddEndlo@dpdl (dﬂ&ich%dbﬁ&i—?&@u'[ ic
material to these regions. Extraocul ar devices are generally easi

r emovabl e(vied a¢etalg) eapelypesrs- draufmyn displopgsanilhg- Prit Wat 4.8655dp sad 4&39r1é80ul ar

systenms whi ¢ ne: 1 . t I ao r i;ons.

ot queni et G BEY AT RIR] Shion oty BB IR SR

3, 995, 635ginfindit esie@r &daht eonjantitral kats The puhiCHis€losds PoRSnead seléterds, stbigas,nsert
can be made in different shapes for retention in the cul-de-sac of the
eyebal |, pHE (lagtide). by (gycodidgh @obetvingt ploohrd) aybeapy linked coHegeayes suifablsever al
comon bi ) LRl pol ymers are disclosed as suitable for use in
fabricati %«%R{éﬁ%&ktﬁrggi ce. These polyners include zinc alginate, poly (lactic
acid), poly (Vinngk présestipldpscriped Yus¢ an RDITVEES) ROV PD pyoteiaPrydk ifer @ei d) .
The patents al so describe nmenbrane coated devices with reduced perneation
to the drisgpimeet elordtival disaRsets Mol iY 2lsReadyPRigesBs ihiptar itepicalbsamlisd 2005 |
WO 02/ 081 : t 217 j ses
m cr opor o‘?f;sh]%?%g;le;/r 5’2‘% r%{sa%\%ﬁﬁgﬁgg‘?gy\qg%’etc}y (?Orm(g:)%n ?%‘? ?%%nél}l?aq%gﬁo\%%#’%mese
devi ces atheraspbtizedteaxint@drudyar Bych spehBBerokndwat in thel ard Fos atampAaDg et 4ig

pol ymer Sést ens of interest include poly. (vinylchloride)-co-poly  (vinyl

acet ate) Pepoiainbps 2-4Rd Phedistpic sk pimategialspiy eniiget the gepptighen H{d
4,882, 150 } J system whi ch contains at | east one
bi o- er odi %}@%@@r%rﬁ%@lsqﬁéﬁ%ﬂgﬁ%%e}é“ er for the conjunctival sac. The
pat ent di scl osksapailymsstenissientipses syctensswhichodry sQitahde ifolepse mobny tissue

| ycol i de), pol [ al cohol ) and cross, |inked col |l agen, as sujtable
gg| iyver y agiﬁ%e?lllt \1[tlhpn>,/ Letween or a%ound %‘16 tlrssue layers o? the eye ltseqs These locat{ons

include subconjunctival (under the ocular mucous membrane adjacent to the eyeball),

orbital (behind the eyeball), and intracameral {within the chambers of the eyeball itself).
In contrast to extraocular systems, an invasive procedure consisting of injection or
implantation is required to access these regions.-

The following patents disclose intraocular devices. Wong, U.S. Pat. No.
4,853,224, discloses microencapsulated drugs for introduction into the chamber of the
eye. Polymers which are used in this system include polyesters and polyethers. Lee, U.S.
Pat. No. 4,863,457, discloses a biodegradable device which is surgically implanted
intraocularly for the sustained release of therapentic agents. The device is designed for
surgical implantation under the conjunctiva
(mucous membrane of the eyeball). Krezancaki, U.S. Pat. No. 4,188,373, discloses a
pharmacentical vehicle which gels at human body temperature. This vehicle is an aqueous
suspension of the drug and gums or cellulose derived synthetic derivatives, Haslam et al.

discloses in U.S. Pat. Nos. 4,474,751 and 4,474,752 a polymer-drug system which is
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In the presently described use of RDCVF1 or RDCVF2 protein product for the
treatnment of retinal disease or injury it is also advantageous that a1 jyl 2005
topically applied ophthalmc forrmulation include an agent to pronote the
penet r at i B0 $¥081Fldnsport of the therapeutic agent into t hECEJFI2VGHH agent s
are known in the art. For exanple, Ke et al., U S. Pat. No. 5,221,696

di scl ose the use of materials to enhance the penetration of ophthalmc

- preparations through the cornea. Intraocul ar systens are those systens which
are suitable for usé in any tissue _conpartnent within, between or_ around
the ti ssdividgigremoempratyaynd gsls|a bodhsmperapaat Fuksle paiwpergased in this

orbi tal - (BkE e pAEPEle AR RGH B oBlGeY BB R PR A ok DS YT,
eyebal | iN&e$ 534,333 B Woddgrakblet jeerbleaadiag! dliveySpamer dMichnpasidee lgngocedur e

~consisting of injectiogn or inplantation is required tqo access these
regi ons. TRRARgITElgHicndhp drgmoargrier Bypadein AockhieapacaisadlyectiVprignt 8. S, Pat .

No. 4,853, ' 1 CE | . k ' into th
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pol yest ertge aagkcp 0. deirber ®. 3T.degred). & andPad floNabled a Gednpbbufuresliis che Sexspea
bi odegradabl e device which is surgically inplanted intraocularly for the
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suspensi on of the dru andﬁjg'u'ms' or cellulose derived synthetic derivatives..
Hasl am etOTQFhEYPéFit@E]IﬂFFs 1 qTegss. pat . Nos. 4,474,751 and 4,474,752 a

pol yier - drug_ sy sh bl Slldie \Hc Torka A8 m R 02 0R1RIGARE FRA2,038.10
liquid at room tenperature and gel s at %o y te]rrperature. ul t abl e pol yners
used in twhish thy RBOVF hair RBCYERymseat byddasieisafudmpidtadoxy a pitajly,| BowenicDavi s et
al. disclose, in U S. Pat. l\!g 5,384, 333 a_bi odegradabl e i nj ect abl Ei] drug

del i very $oBitipRe PR hPEFEVEdeS ™l GRgther aphibainly MepEai® memyplyy the

conposi ti 11S+: h j i |

bi odegra(}g {éﬁ%o %ﬁeﬂrﬂgnlg{) rc’?&m \%ere t %ﬁgé{e¥ln§?6d%t€rviﬁgp?g %a\grégt(’)fslugh aatS
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Lemper at oo Lhe T ange R0 RO eE, (052 o1 00, C TS, drg fehivery
intraocular introduction of RDCVF1 or RDCVF2 protein product includes, implantable
drug delivery devices or which contain the RDCVF! or RDCVF2 protein product. |

The ophthalmic preparations of the present invention, particularly topical
preparations, may include other components, for example ophthalmically ac_ceptab}e :
preservatives, tonicity agents, cosolvents, wetting agents, complexing agents, buffering
agents, antimicrobials, antioxidants and surfactants, as are well known in the art. For
example, suitable tonicity enbancing agents include alkali m_etal halides (preferably
sodium or potassium chloride), mannitol, sorbitol and the like. Sufficient tonicity
enhancing agent is advantageously added so that the formulation to be instilled into the
eye is hypotonic or substantially isotonic. Suitable preservatives include, but are not
limited to, benzalkonium chloride, thimerosal, phenethyl alcohol, methylparaben,
propylparaben, chlothexidine, sorbic acid and the Iike. Hydrogen peroxide may also be
used as preservative. Suitable cosolvents include, but are not limited to, glycerin,

propylene glycol and polyethylene glycol. Suitable complexing agents include caffeine,
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soluble or liquid drug formul ati ons. For exanple, the polynmer can be used as
a matrix for stabilizing and retaining at the site of injection 7% Jui 1005
drug-contai ni ng m crospheres, |iposomes or other particul ate-bound drugs. A
parti cul ar"t’?ﬁg&lwé’bl e vehicle for intraocular injection i s B¢EEFPE3E%St (11 ed
water in which the RDCVF1 or RDCVF2 protein product is fornulated as a
sterile, isotonic solution, properly preserved. Yet another ophthalmc
preparation may involve the formulation of the RDCVF1 or RDCVF2 protein

product with an ageny, such as ?dénln_rengt apl e m crospheres or_|iposones, that
provi des BOYViRY{RyElylgne: b stynlefsaimereikospronyhe bir st prleRine FUHeSlet hen be
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accept abl-ﬁﬁs_ﬁ@servati ves, tonicity agents, cosolvents, wetting agents,

conpl exi ng ‘agents, buffering agents, antimcrobials, antioxidants and
surfactants, aphafemwiitionkioawonéms hitepradeht iFe€dncesxaionk ¢hat ke harbpebikani city
enhanci ng agents include al kali, netal halides (preferably sodium or
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preservat %31_\1 asngdenéll fi6kQ, about 5ababoet 8. Addnided fé@mullenz eddgeiiciehy) bielude,
t hi nerosal , phenet hyl al cohol, nethyl paraben prpéyl par aben, chl or hexi di ne,
sorbi ¢ achatcHal wihich iprevideigr dljenpriotonssd dsulpryrosidebeayof thee gxtrapenlarly

reservat | . Sui o) ing¢l ; t.ar i.m,.t cerin,
Br opyl eneéaéﬁ%g/lg%%éaglgér%ﬁ%&gt%ﬁgtﬁg Agsl @e%ﬁg ng}l%?ttg I@p@gfnﬁbfgg} tngrgda goﬁ]i“g[k%/ncl ude
caf f ei ne, absdrbtidn. ShitabPOfateridld D208 $bldheRCH FHPEFBRI38 khatpddly wihighl fryvigel | done,
beta -cyclodextrin or hydroxypropyl- beta -cyclodextrin. Suitable,.
sur f act anfos ipgreased visaesageinthe qph@lﬁlawe prapgratigh e CHigesap| thritRagiquprlyswitihle an
esters, VA e 0 | 1 : L h
chol ot ef B R PRt 460 aR o RONELFerl y oL ANEL PATLE Sut SEbindily
buffers saml RBsmbetahe (seei Uty Noosphafies, Neaakhonat he efitability SofHGE. The

formul ati on conponents are present in concentrations that are_ acceptable to
forrulations of the instant invention for controlled release (e.g., sustamed and prolonged

delivery) of an ophthalmic treating agent in the eye can be- determined by various
procedures known 1in the art, e.g., as described in Journal of Controlied Release, 6:367~
373, 1987, as well as variations thereof.

In addition to the active ingredients, these pharmaceutical compesitions may
contain suitable pharmaceutically-acceptable carmriers comprising excipients and
auxiliaries which facilitate processing of the active compounds into preparations which
can be used pharmaceutically. Further details on techmiques for formulation and
administration may be found in the latest edition of Remington's Pharmaceutical Sciences
{Maack Publishing Co., Easton, Pa.).

Pharmaceutical compositions for oral administration can be formulated using
pharmaceutically acceptable carriers well known in the art in dosages suitable for oral
administration. Such carriers enable the pharmaceutical compositions to be formulated as
tablets, pills, dragees, capsules, liquids, gels, syrups, slurries, suspensions, and the like,

for ingestion by the patient.
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the extraocular or ixtraocular site of adm nistration. For exanple, buffers
are used to nmaintain the conposition at physiological pHor at slighthy g
| ower pH, typically within a pHrange of fromabout 5 to about 8.

Addi ti onaWd &¥i8afidt i on conponents may include materials WYCATERS838i%e for

t he prol onged ocul ar residence of the extraocularly admnistered -

t herapeuti c agent so as to maxin ze the topical contact and pronote
absorbtion. Suitable materials include polyners or gel formng materials

whi ch provide _for increased viscgsity of the ophthal m c preparation.
Chitosan is a %&FPF‘@HP%IIP}E’P:?W‘P%&@ org| g% Fmbe Sgtaﬁﬁd&rﬂ}‘é‘r cqrabiaaicn. ¢fat e
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phar maceuti cal | y-acceptabl e carriers conprising excipients and auxiliaries
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conpositions for oral _adm_njistration can be fornul ated using
phar maceubfreal Fychassepiaemeisr riers wel | known in the art in dosages
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conpositions to Be formu tablets, pi ragees,

i qui ds, @ebsstrasydr upgar Slsulutibes, whidpensiyonsiso ardntafre lguke, arabiar itddgest i on
by the patient. 38 2 i JUL 2005 WD 02/081513. PCT/ EP02/ 03810 Phar maceuti cal
pr epar at i RSV IFIPYIEIdong,sarhopal g1l ROSYEHIIREG BlyRob A/ & S o facaudt i ve

conpounds, |+ d - [Pe]] i AMala | 4:] ixture, and
or (r)rgessi nsgo\M[t Ogs,ﬁlﬁgt_sglgtgﬁg fofﬁ%a‘%ﬁbt sol s é}rb%i\)e)é% thﬁfys.nﬁ?r&n{)frsz& ﬁg@ﬁ;tm

ranul es, after Ing suita aries, if

- desi red, leadibd & the thldbls et dragee dratiggsefoc prodact i8entifalalien exwi ghumntegizathe

carbohydrate or protein fillers, such as sugars, including |actose,
sucrose, AP RCUYS CoRmoPE 3 d8%8F-ch from corn, wheat, ri ce,

Pharmaceutical preparations which can be wsed orally include push-fit capsules
made of gelatin, as well as soft, sealed capsules made of gelatin and a coating, such as
giycerol or sorbitol. Push-fit capsules can contain active ingredients mixed with a filler or
binders, such as lactose or starches, lubricants, such as talc or magnesium stearate, and,
optionally, stabilizers. In soft capsules, the active compounds may be dissolved or
suspended in suitable liquids, such as fatty oils, liquid, or liquid polyethylene glycol with
or without stabilizers. '

Pharmaceutical formulations suitable for parenteral administration may be
formulated m aqueous solutions, preferably in physiologically compatible buffers such as
Hanks' solution, Ringer's solution, or phyéiologically buffered saline. Aqueous injection
suspensions may contain substances which increase the viscosity of the suspension, such
as sodium carboxymethyl cellulose, sorbitol, or dextran. Additionally, suspensions of thé
active compounds may be prepared as appropriate oily injection suspensions. Suitable

lipophilic solvents or vehicles include fatty oils such as sesame oil, or synthetic fatty acid
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potato, or other plants; cellulose, such as nmethyl cellul ose, _

hydr oxypr opyl met hyl - cel | ul ose, or sodi um car boxynet hyl cel | ul ose; gdh%Jbl2m5
i ncludi ng arabi c and tragacanth; and proteins such as gelatin and col |l agen.-
| f desiredVOd#Biidégrating or solubilizing agents may be ad&EEPOERBEM as t he
cross-1linked polyvinyl pyrrolidone, agar, alginic acid, or a salt thereof,
such as sodium al ginate. Dragee cores may be used in conjunction wth

sui tabl e coatings, such as concentrated sugar solutions, which may al so
contain gum arabic, talc, polyvinylpyrrolidone, carbop oI e pol yet hyl ene
glycol , aratess syt asnethyh lpais o8 &8lycgEgere o lwemyr@fi%h@n-lm P§1(J)'P{*tmfealé?n@am c
solvents I8} oIv re e t he
tabl ets orpo (fésee g’ ‘H%‘f(%gs ¢ fgy&ﬁg%t %)pg %ﬂ)gl cagﬂ§S %crm ?%’lyc%ar g?:lﬁtglrnl ze the
quantity ehitagsd kiwelieaspedpshis whgh indasage: soRitaliyasabd b@ﬁ#m@fd@ﬁﬁémﬁw @@s which
can be used orally include push-fit capsules nmade of gelatin, as well as
sof t, sealt@jpféﬁﬁé@aﬂlb@hﬁﬁﬁ%‘fc%‘éﬂi%é FRUEAE- a coating, such as gl ycer ol or
sorbitol . Push; [

filter or Dbi ngfgr Eon%Sé as%l:% %ﬁgﬁ%l’ g}?a}clﬁe?wﬁ%hgr |t§gﬂ?gmléé§ch aéns "t aI c or
magnesi Uumis be pedtdtedadré usedoit th® ﬂiﬂHUhtloﬁtSﬁHH pealirsnts hie geRéallg RRGMA @B thet he
active conpounds may be dissolved or suspended in suitable |iquids, such as
fatty oil st |iquid, or I|qU|d polyethylene glycol with or wthout

stabilizers. ceutical rnu atio par.ent er al
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sol uti on, hysi ol ogi cal | y buf f er ed sallne Aqueous |nject|on suspensi ons

may cont augma garfb@&eemalﬁng,u vigaing chwlsfydng sprappeflatinge enimpewgi o, such |
as sodlun1gq%H%§ met h cellul ose, sorbitol, or dextran. Additionally, |

suspenS|oA ID%@‘Fve conpounds nay be prepared as appropriate oily

i nj ection suspemgighagmacsiidalRbeipodili®o Bl Hecpooldeent s it ¥ehtal BS fomeiude
fatty oils such as sesane oil, or synthetic fatty acid 39 2 1 JUL 2005 WO

02/ 081513 vBthT FERY 220%e Tnclading rhut noh dimiled &, Hiydresdhionice sgHure, @qey@,e}aaca@s or
| i posones. b'n{aﬁ ul%?.r'r];}’ . Qe teﬁ‘HHé‘Be %%Sﬁ%ﬁe uBhR0 g‘?]?e‘%sp‘%& |I|zers

delivery. suspensi on I €6 cont A Uit
or agents sbihbﬁitb ma@reeasme tdderes@nding | fréey baée fhensc dApetiadsades, &el pwfdrRed t he

preparat| %?ep%ﬁatlgln%!yybecg ?y%?)ﬂfllrzgé Sgwgegl#ﬁxcls}*?lr}lséy contain any or all of the following:
1-50 mM histidine, 0. 1%-2% sucrose, and 2-7% mannitol, at a pH range of 4.5 to 5.5,
that is combined with buffer prior to use.

After pharmaceutical compositions have been prepared, they can be placed in an
appropriate container and labeled for treatment of an indicated condition. For
administration of Rdcvfl or Rdevf2, such labeling would include amount, frequency, and
method of administration.

Pharmaceutical compositions suitable for use in the invention include
compositions wherein the active ingredients are contained. in an effective amount to
achieve the intended purpose. The determination of an effective dose is well within the
capability of those skilled in the art.

For any compound, the therapeutically effective dose can be estimated initially

either in cell culture assays, e.g., of neoplastic cells, or in animal models, usually mice,

Tabbits, dogs, or pigs. The animal model may also be used to determine the appropriate
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For topical or nasal adm nistration, penetrants appropriate to the
particular barrier to be perneated are used in the fornulation. Sudh} jJu 7005
penetrants are generally known in the art. The pharnmaceuti cal conp05|t|ons
of the pr®em0§ifdenti on may be manufactured in a nmanner tMEVERIZOIEBWN in
the art, e.g., by means of conventional m xing, dissolving, granulating,

dr agee- maki ng, levigating, emulsifying, encapsul ating, entrapping, or

| yophi-lizing processes. The pharmaceutical conposition nay be provided as a
salt and can be formed wth many. acjds, including but not limted to,
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agon i sts,
employed sensitivity of the patient, and the route of administration.

The exact dosage will be detenmned by the practitioner, in light of factors related -
to the subjecf that requires treatment. Dosage and administration are adjusted to provide
sufficient levels of the active moiety or to maintain the desired effect. Factors which may
be taken into account include the severity of the disease state, general health of the
subject, age, weight, and gender of the subject, diet, time and frequency of administration,
drug combination(s), reaction sensitivities, and tolerance/response to therapy. Long-acting
pharmaceutical compositions may be administered every 3 to 4 days, every week, or once
every two weeks depending on half-life and clearance rate of thé particular formulation.

Normal dosage amounts may vary from 0.1 to 100,000 mif:rograms, up to a total
dose of about 1 g, depending upon the route of administration. Guidance as to particular
dosages and methods of delivery is provided in the literature and generally available to
practitioners in the art. Those skilled in the art will employ different formulations for
nucleotides than for proteins or their inhibitors. Similarly, delivery of polynucleotides or
polypeptides will be specific to particular cells, conditions, locations, etc. Pharmaceutical

formulations suitable for oral administration of proteins are described, e.g., in U.S.
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anmeliorates the synptons or condition. Therapeutic efficacy and toxicity m

be determnined by standard pharnmaceutical procedures in cell culturds #H ZDDE
experinmental animals, e.g., ED50 (the dose therapeutically effective in 50%
of the podPa¥98AI3 and LDSO (the dose lethal to 50% of thePQBERZBEEN). The
dose ratio between toxic and therapeutic effects is the therapeutic index,
and it can be expressed as the ratio, LDSO ED50. Pharmnaceuti cal
conpositions which exhibit |arge therapeuti c indices are preferred. The
data obtained fromcell culture assays_an studies is used in

for mul at i Fejends Pelffel 161 Sefboegé: ﬁ&ﬂlﬁ&éﬁﬁ‘@ﬁb%l1=T%EO(H‘?J%6agse7%§?t3alsn7e9& 4285 such
conpositi f-ga i e of circulating concentrations
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patient, and the route of adm nistration. The exact dosage w || be

det er m nehmﬁwgtth‘éscﬁ’ﬁélﬁr?q oner, in light of factors related to the subject
that requires treatnent. Dosage and adm nistration are adjusted to provide
sufficient levels of the active noiety or to maintain the desired effect.
Factors whi ch Rrymphes t aken into account include the severity of the disease
state, general health of the subject, age, weight, and gender of the

subj ect, diet, time and frequency of adm nistration, drug conbination(s),
reaction f%&%‘r&sm‘éhti .and t ol erance/ response to therapy. Long-acting

phar maceu corrp05| ons may be adninistered every 3 to 4 days, every
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present | BUeNEnAR. OMENRUTeh RerRRY weRYpooled in 2.4 ml GC in 4 ml sterile tubes, and

the tissue was disrupted completely by strong homogenisation for 1 minute at room

iemperature.

. Messenger RNA (mRNA) purification from five weeks normal mouse retina :
mRNA was isolated on oligo-dT coated porous beads {Oligotex, Qiagen) under stringent
conditions accdording to the method of Kuribayashi et al, (1988).Nucleic Acids Res.
Symposium series, 19, 61-64. Briefly, 100-150 pg total mouse retina RNA were mixed
with 15 pl of oligo-dT beads in Binding Buffer [10 mM Tris pH 7.5; 0.3 MNaCl; 0.1 M
EDTA ; 0.5 % w/v Sedium Duodecyl Sulfate (SDS)] and incubated 6 minutes at 65°C in
0.51 becher of water, then progressively cooled to room temperature for about 3-4 hours,
then centrifuged at room temperature to recover the agarose beads. They were then
washed twice by incubating 10 minutes in 0.4 m! of (0.1 M Tris pH 7.5 ; 0.1 M NaCl ; 1
mM EDTA ; 0.5 % w/v SDS). Bounded RNA (mRNA) were eluted in two steps with 50
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limting the scope thereof. EXAMPLES 1. Expression cloning : 1) Total ARN
purification fromfive weeks normal nouse retinas : The cDNA |i brary? Wwabl 2005
constructed fromretinas of Five weeks old C57BL/6@N m ce general Ig/

accor di ngW@0¥#éSi¥et hod of Aissin et al (1974), Bi ocheni stiGI/EN3/03810
2633-2637. Briefly, after killing, animals were enucl eated and the eyes
were first placed in Phosphate Buffer Saline (PBS) supplenmented with 0, 1%
Di Et hyl PyroCarbonate (DEPC). Neural retina was quickly dissected (the

retinal umwas omtted.in . this ti .._pr,epar at

an okty abPBE R EenERR A BNAGR by O e Rk s o T Sk APPBP S

Guani di ni g4y G501 d&hanb? Nerfd€lrciBiedVaD EhdRO e d-709C 2nfRIIA $rel MblftclRh ®ECrile
tubes, and the tissue was disrupted conpletely by strong honbgeni sation for

1 ninute aecnmﬁugmou Eiherat Ur5el00, rpivs Selbavesr bR (raEdes) wisi 70V cthanabhatid om f i ve

k | dT coat
beads (Q FuPEREGRAL ) SR C R PO b PP B R SRR GG Forhe

met hod of KUK ihay asitincebf ﬁtNA(&a%%%)memﬁ& Sla§ chkes bﬁ%%l eleSYOPRORs 4 Nind6y | I es,
19, 61-64. Briefly, 100-150 g total nouse retina RNA were nmxed wth 15 pl

of ol i go- déhaheaihg dondBionds AgevBuf fer [10 mM Tris pH 7.5 ; 0.3 MNaCl ; 0.1 M
EDTA ; 0.5 % w v Sodi um Duodecyl Sulfate (SDS)] and incubated 6 m nutes- at

- 65C in 0.5 1 becher of water, then progressively cooled to roomtenperature

for about 3-4 RBWAsynthbe: centri fuged at roomtenperature to recover the
agar ose beads. They were then washed twi ce by incubating 10 mnutes in 0.4
m of (0. wapbakned opticzosling 1©. the MeKadof; OI@yammEDBﬂg;(IBSBM@W&H Bid%) 2, Bounded

PCT/ EPO2! UL g1 "ot S FOE VP I RALECA OB vt P NBIEARRRL SPEe R PReL0 p1

Sodi Um AcgPabeTRIEGCA 2TCIGA AGPEGTHAGCEBIUGA0LA(TNLBAY afd JRcubaien Sfoat2 - 70C,

NMRNA were col | ected by centrlfu%tlon (1 hour at 15.000 rpm followed by

two washebougp ﬂ*htW@@A@!tha?ﬁdnqdlﬁ% Penpy e detlgenin pirup( -IPYREEE wat er .
e
condi ti ongigpliabB¥Lsecond strand synthesis, reaction was incubated 4 hours at 14°C with 4 units
of RNAseH and 100 units of DNA polymerase I in SS Buffer [40 mM Tris pH 7.2 ; 85
mM Potassivm Chloride ; 4.4 mM Magnesivm chloride ; 3 mM DTT ; 5 pg/ml Bovin
Serum Albumin (BSA)] m a final volume of 0.25 ml. EcoRl adapters (5°-OH
AATTCGGCACGAGG 3°-OH/3’-0OH GCCGTGCTCC5™—P04) were ligated at both ends
of double strand cDNA in 14 hours at 16°C using 40 units of T4 DNA ligase (Promega,
A Médison, USA) in a total volume of 20 pl under the conditions recommended by the

supplier. The products of this reaction are dscDNA that have an EcoRI half site in 5* and

Notl half site in 3° that can be oriented in the cloning vector.
_ Ligation of dscDNA in pcDNA3 :
was performed according to Maniatis T.(i992), Molecular cloning: a laboratory manual,

2nd ed,., using 10 pg of pcDNA3 plasmid (Invitrogen) prepared by cutting with EcoRl
and Notl (Promega, Madison,USA) under the conditions specified by the supplier.

Propagation of recombinant clones :
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CcDNA synthesis : was carried out according to the nethod of Okayanma and
Berg, (1982), Mol Cell Biol., 2, 161-170. First strand synthesis was bfiJbbdlls
with 2.5 sg of Notl adaptor oligonucleotide '
(5' TGTTA FHHREARGT GGGAGCGGCCGACAA(T) j 8 3') and i ncubated FEMEFO2RHIt s with
50 units of nodified Mol oney Miurine Leukaem a virus (M MV) reverse

transcri ptase (Superscript Il, Life Technology) under the conditions
reconmended by the supplier. For second strand synthesis, reaction was

i ncubated 4 hours at 14C with 4 units of RNAseH.and, 100 units_ of DNA
pol yner as®ay perfprmsdgganeradly| aggordineriy Segpethod of  Sarnbgipn b ph 61779 BHESEI de

4.4 mM Ma [ hlQf4 desi B T i ] SA)] in
2 Final v ts 7130723 . il et 19k gt b IR MIRELHBSG, YN o
GCCGT CCTGizhiliPGapdified ethlei afleGold (Buithgemeylsransfondatityl @rabednprebiAl by 14
hours at 16C using 40 units _of T4 DNA_ligase (Pronega, Madison, USA) in a
total vol SFdagsReDes @ﬁOWﬁéeIﬂﬁwcmmm g th gessirantie rapsforpaiondGaitioner . The
products | St td, o I ' w5 and
Rot | nat e puE 0l X0aB B LRG0 A A RENED FaRFerbBl indhh s ) ("G,
dscDNA i nLifieOéBnclogias. JeAS armde dlyaaob paivegt deathvbfollatvied ffeezi@Othawind| &cul ar
cloning: a | aboratory maqua,l , 2nd ed, usin . PCDNA3 pl asm d

. 10 f
(1 nvi t r og&mtiopreasAons byyplailipg PRt RiptetioR) ug/%hem%glig)ﬂpeﬁ?eﬂag VREBIEH N, USA)

clones - 48 SPYOSERGERE b e S Bl R SRR s TR "o
gener al | ytragtwmdiiogrdaotidheasebiddt 680°Bl. RecombiatntalasqiidsBdm theliberycwerdci ds

Res., 7, 1513-1523, Briefl]y, .In order t ke pools of 100_prinary clones,
we sl i gheyfieddyi 99 ddPnerenarderds rienets ?93?@@% HEIJ 04 ¢lgnes Siermstqudpichrdrveol

(pr ovi dode ften St BORRIOAS 1 HNEFy Ak 850 EREHPRY LG s O rfeg U

the transfo reaction was broudh to 2 glycerol and 8
% (vol ./ vehs puritieds direslyulitoral dolomies phifs, froti dger plachnal vgikes!) eachlASitaredat

I I t th foll f i t haw. A tit i d b
O 0t C1 o DA o) e ST B0 IO P CVA e Py e Pas iyl R e onch
Lr ans of MRk 0N pFRASGH kBnhferReh YR Gipbhs: YONHIR, 9 Ve phiificd plagificeFers Whi | e

the bulk transformation reactidon was store econbl nant pl asm ds
from t he dbthined,yhevermgentration of each preparation was measured using optical density at 260

nm. To sub-divide selected pools of 100 into pools of 10, 50 pl of a 1/250.000 dilution of

the glycerol stock from the original pool was plate on an agar plate at 100 pg/ml
ampicillin. After growth 16 hours at 37°C, individual 160 colonies were replicated on 16
agar plates (10 per plate) and grown 16 hours at 37°C. The 10 colonies from each plate
were harvested and grown in liquid medium [Luria Broth (LB), 100 pg/ml ampiciilin] for
3 hours at 37°C. A stock of these cultures at 30% glycerol was stored at ~-80°C. Plasmid
DNA was prepared as before. To divide sub-pools of 10 into individual clones, 50 pl of a
1/250.000 dilution of the glycerol stock of the sub-pools of 10 was plated onto agar plate
with 100 pg/ml ampicillin. After growth 16 hours at 37°C, 16 individual colonies were
picked and grown 16 hours in 2 ml LB 100 pg/ml ampicillin. A stock of these cultures at
30% glycerol was stored at —80°C. Plasmid DNA was prepared as before.

Transient transfection in Cos-1 cells ¢

was performed using the method of Chen and Okayama, (1987). High-efficiency
transformation of mammalian cells by plasmid DNA (Mol Cell Biol., 7, 2745-2752).
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purified by 96 at once. In order to prepare 96 pool s of 100 clones the

cal cul ated volume corresponding to 100 clones was platted on agar and Jgf ¢mn
20 hours at 37C. The DNA was purified directly fromcolonies striped from
agar pl at &0 020s83510ck of each culture at 23% gl ycerol was #iCarerd2/essie 80C.
The DNA was purified using Qawell ultra (Q agen,) using a protocol
recomrended by the supplier. Typically, 10 g of purified plasmd were

obt ai ned, the concentration of each preparati on was nmeasured using optical
density at 260 run. To sub-divide sel ected pools of 100 into pools of 10,
50 gl of a 1/250.000 dilution of the glycerol stock fromthe original pool
was plate on an agar plate a; 100 pg/m anpicillin. After growmh 16 hours
at 37C, i ndFhickembrygdeiBly@EeSter e repl i cat ed on 16 agar plates (10 per
pl at e) agﬁ BWEG]:LQJaQQME ol Gaidh %ﬁ&l % 9§9 eaﬁ? @élg} Epicier e

har vest e gr own I n quid nmedium [ Luria anpi ci l1in]
for 3 hcmﬂsycaﬁc BfBa (A chy:ookom‘) it Hsseciated b phxt@lt m&ﬁi%c@hgmemhﬁmmﬁﬁd@tored at
-80C.. Plasm d pr epar s bef To. di vi de sub- pool s of 0 i nt.o

i ndi vi dudhesg|cyHare © %%mlon%f‘}) % tﬁi/ﬂ K590 dﬁﬁ“ﬂ‘c‘ﬁaﬂﬂn 6’fg“f'1ﬁ=e°@|e§/6@F‘?§Pm Y%ck of

t he sub- L Og e, ilhin.
After gr(WE%E%feH%urs atvgiil%%fgrgog:}a(?‘%lg{j&gﬁ@%&;esomtigagvb\g?g plc&&g]?a(fg}d gr own
16 hour s dhitk2n ndonk Bmif@r, prenbanknpicesdidn mumbes tid8K728) ardeverified tthatetheat 30%

gl ycerol was stored at .-80C. Pl asm epared as befgre. Transient
t r ansf ectHreRprion gordeléPch“l%és %ﬂ?&g@ﬁﬁﬁﬁ © ERYIGTEIMH AL BYr At and
--Ckayana, ﬂe%?lz:i]]y &@fﬁﬁd%é‘dhﬁﬁ efcdhce b @&?f@éd‘l‘%dn%ts?fm RRINE 10Pe C8klanid bY

pl asm d [SNA - BI ol 7, 2745-2752). 44 2 1 JUL 2005 V\D 02/ 081513

PCT / FPO 2/p88H¢F tmhmthf)émky@t a ety pgirowidt s to sTlly tmpbiclsabraiaeleadapt ed from
Adl er and Hatl ee 391 Chi ck nbryoni.c ret.jna (6 days
in ovo) i@ﬂaﬁ'é%’a’é ﬁrg«gb%%%ngﬁ O%erf%lﬁw%ﬁ%‘f W@GP’E‘E&éSO]éﬁ&ngg?ﬂt’% culture
condi ti onge msg&té&sﬁéfb@ea & adliefobiefintn &id, QBIIS HRARSed BRANERHRNGFENt 60-
80% of cells. have produced poly cI onal antibodies into rabbit agai nst

vi-sinin (@n81&m1@f<e¢113@@hé Drgivigaen J35 R iebiltiy: (60550 crossh s fBir29 psiaad

fied f f.£0-80% ,Th
S5l o ortd e, “5r BAblehf Ploof MR P8 ril B e 2008 R of cel

to cell chalaelsThemhuamei bf @lls livé Becreasedntto Spagdnidhl E8 iBbboshdake it a

very appropriate systemto stud y trophic factors involved in
seven days in culture in chemically defined medium. When performed in the presence o
d ) h Iy defined medium. When perf d in the p f

conditioned media from COS1 cells transfected with pools of clones from the library, live
cells are counted after seven days in vitro.

Chicken i)rogenitors (strain 657 red label) were maintained in a separated compartment
for the purpose of this experimest in .a hatching facility 25 km from the laboratory.
Fertilized eggs obtained naturally were collected weekly, ai_ld maintained at 17°C (their
biological zero) in the laboratory after hatching. Daily, 5 eggs are incubated for 24 hours
at 20°C then 136 hours at 37°C with intermittent reversion of the inclination of the eggs
in a humidified chamber. The day of the culture, eggs surface are washed with Mucocit-A
then broken, the chicken einbryos are transferred in PBS. The stage of development of the
each embryo is verified be the 29" by visual comparison to Hamburger and Hamilton
(1951}, in (Essential Development Biology, Stern and Holland Ed.). Two of the embryos
were chosen and enucleated, the eyes transferred in COz-independent medium (Life
technologies). Retinas were dissected and transferred in Ringer buffer and washed twice.

Retinas are cut in small pieces and treated 20 minutes at 37°C with a solution of trypsin
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cone survival. Briefly, Retinas fromenbryos issued froma control isolate
of progenitors, are dissected after six days of devel opnent in ov02 bl B
di ssoci at ed and plated at low density (105 cells/cm. During ten days cell
vi abi l ity We0288%Tones) was foll owed using LIVE DEAD assayCTMBPERFLGr
probes, Eugene, USA) an assay that quantifies live and dead cells. The
nunber of cells alive decreases down to 8% of initial cells nunber after
seven days in culture in chemcally defined nmedium Wen perforned in the
presence of conditioned nedia fromCOS 1 cells transfected with pools

of
cl ones fr@t be Wivhr ARG Tepstips isc gtopedaby adsiiftane @F ftare susden (M39% HHevitro.
Chi cken r@Ch,| | at ed
conpart ngi;#ﬂﬁ@béu 2 )h gLe[n?éél[see eﬁg{% htlﬁl é’ ]Zlg&ié%}e\éngf Pﬁl egé e}? {ﬁgﬁﬁj S{ga)n? %.?:II% y 25 km
from t he foalforaniuys inFes tml oszDEpeggs(lﬁ’ngml rigmaptTheatdly swpessicnisl dieh ed
weekly, and_mai ntai ned at (their Dbi Oi;ﬂ% cal zero) in the_|abhoratory

af t er  hat ¥#inAG Wieaim ¢b elBicébE§ﬁ%ﬁdeC‘F1H{§il%1d 15 Moanirodslsmenot DYEN Roh 136
n |
2 huni ai 7100 St (AR TREAA S00ieD SR APEubNEnLAC GROY et LOBAESS (1"

Micoci t - Alrahifemingr pkenM Plogectéronk £0. 181N Pyisschi eSdgVIﬁhSéléﬁimﬁd; 3anBSnnJ he
stage of devel opnent of the each enbryo is verified be the 29th by visual

conpari sor?-{ $M-&bding er-dinhesrkosthepelamine;gsd pM Cytidips Sehtphasphpeipding fbnt
Bi ol ,
onuct oxt ol F@boliong 130 sty b SuEidy L M SITRE Y i S i IBRER s

t echnol ogﬁMsProsﬁgtmamD@/e;r e0di mgRalt Hﬁbl&aobcid]aim%ﬁﬁ el remoWR MgeFCHUTher and
washed twice. Retinas _are cut in snall eces and treated 20 nminutes at 37C
Wi th a sofopeeritign afr oalls; sfaingd with trypgn ?56513 Ry 8181 MaBesseEpdb rods 10

0.25 % The S di 0 99,
Lo TeohoupsgPoni P eblalionselbnal 1l 367 cEhom2iofetpodifi T Hpdt
suspensi qlslaung daneiice (@ ad4 16°ast ey, es | n 25 Id of DNAse | (1ng/m, Signa).

The cell ensi.on j.s .then washe |n Chem cal Defi ned ltyre Media
[ CDCM eq %Ei‘ ygied raedip fromp/ERf- érfEF“S%ﬁ i‘f& ﬂ@_"i’f)%l%‘tfﬁn%ﬂ kblg‘FBéES CIEA&C AB wi t h

Suppl enengg, pWelrs t1E§i‘1%lEdlt‘I}re roRe Hlack g&%ﬁé&ﬁlhg Q%_smg)ﬁl%aml\ﬂv@rﬂa&?é&a%@fe ?

0. 1nM Putrescin ; Sel eni um ; Tauri ne tidine

5' - di phosmhumfﬁdﬁDmmquly& stiﬂb@‘l@md) are:oﬁ:hngiihpmwphochol ine, 0.2 g/m
Hydrocortisone ; 30 nM 3,3 -5-triiodo-L-thyronine ; 1 mM Sodi um Pyruvate),
0.3 pMProstaglandin D2 ; 0.1 ng/m l|inoleic acid] in order to renove the

FCS. The First round of screening :

1 1 1 1 2 C 2 2 2 3 3 P

C 3 3 4 4 4 C 4 5 5 5

6 C 6 6 6 7 7 C 7 7 8 8 )
8 8 C 9 9 9 9 10 C 10 10 10

11 11 11 C 11 12 12 12 12 C 13 13

13 13 14 14 C 14 14 15 15 15 C 15
16 16 16 16 117 C 17 17 17 18 18 C
18 18 |19 19 19 19 P 20 20 20 C 20

‘Where numbers refer to n° of pools of 100 clones, C to conditioned media from Cos-1
cells transfected with the empty vector (pcDNA3) and P a positive control (conditioned
media transfected with pcDNA-mouseGDNF.
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concentration of cells stained with trypan blue is neasured with

Mal | assez' cell and brought to two concentrations (5.6 and 1.12 105 71 JuL 2005
cells/m) corresponding to the two plating densities (2 and 4 105

cel | s/ cn2WO @d¥aT18i oned nmedia from Cos-1 transfected cel | s PATERHAF IO i ce
and 50 ] transferred to two 96 wells tissue culture treated black plate
(Corning Costar) that have been coated a solution of 100 pg/m

Pol y-L-1ysine (Sigm) according the plan : First round of screening: 1 111
2C22233P C33444C45555 6C66677C7788 88C909
9910 C10 10 10 11 11 11 C 11 12 12 12 12 C 13 13 13 13 14 14 C 14 14 15
15 15 C 17 18 18 C 18 18 19 19 19 19 P 20 20 20
C 20 W?goﬁn%@F%p?e?’ﬁ?io%cﬁ%gygpool s of 100 clones, Cto conditioned

redia from Cos-1 cells transfected with the enpty vector (pcDNA3) and P a
pOS|t|Vn ocont 'r\ an tl.j_t nnad faaa¥a IR~ fr ncinr- arl AL LA niLe [ il /|6 21

JUL 20059 ]6%1&(5{” R ERD S B850 Saabia ARt h (,szv 6t 6P S cReni hg
x. (Y). OLr&Y :..cma {3k - Q- w)ou AN 02 eoXoa( Yl 882 [ Xyl ) «.wﬂsxuw.os- 2

X.(y).03{X.(y].03 p Cx.(y). b y). 03 X.(y).04 x.(y)J04 x.(y).0

x.(y).04 w.‘)(ﬁy CO5 X >0y . 05*)36 fy*))ﬂﬂsx-oo:ﬂ( Yr0B5% [ {X. 6) [QG6UIC| %eX0Y )| =038 x|, kfby98 )6
x_(y)_06 Q7 (y/ 7 C (y\7(7 )({1)-07 i vlQB y-( )-('R 7(\/\
x.(Y)-CB"@?? PG (Y ’““@@ P ”&ﬁ‘%"?o@@f_“ (}§. 10 ﬂ”s%"(w):‘io "s&y’t"vj .10
x.(Y).lO \x’. ;hl_§ ’\f +4—x% ’\':1 : S ’\_1]'2—.1(_4 ™ xy 4 1§ W - 12
X (y) . 12 @ By PR NC LS POt R ff”mdx (f)‘.”f4 () 14
X. (7). 14 xw.G7) x5 Xx(ap. ke (@) . 19x@1X . [&d)i4 I>m.06. ;1;))151 x00.1% 4)c 16 »hls) | 16
X. (7). 161x (v)] Cxly) xt (7)L-Y (y) €37 C57 C _Cb7 C57 C3HICAH CBH C3H P 0
0 0 CO |"wér «p""%’"(sé%’ﬁd "t‘yblfnd:).(,lanculcy (th:i(y)d pofithd)x-G2pf €§ént GHfe Cof {he

pOOl S H 11 tiha £8 v ot deandlratindl v Ao bat L4 \ L ' Ve IR 2P-N

represen[éﬂ'ue Qﬁ%;ﬁ%lﬁ Q)&I) pgblfr‘e ;;tsdcopvﬁdﬁl h'y'. LE'W_ 10

Where x (second round) and y (third round) represent the n° of the pools selected in the
first and second round respectively. 01 to 16 represent the sub-pools used. xfy) represents
the parental pool from which the 16 pools derived. C is as is first round. P was modified
as pCMVScript-CNTF in the second round and progressively to pcDNA-939.09.08 in the
~ third round. O represents chick cone cells in CDCM media only. C57 and C3H,
conditioned media from explants of retinas prepared as described m (preparing

conditioned media from explants of mouse retinas) from CS7BL/6@N and CIH/He@N

mouse retinas aged of 5 weeks respectively.

50 pl of cell suspensions corresponding fo two densities (2 and 4 10° cells/cm?) were
added to the well of the two 96 wells plates filled conditioned media with a 8 channel.
motorized pipeﬁe (Biohit) in order to minimized .expen’mental errors. Cells were

incubated for 7 days at 37°C in 5% CO,. -

Preparing conditioned media from explants of mouse retinas :
The second and third round screening included pbsitive controls adapted from Mohand-
Said .et al. (1998). Five wecks aged mouse SCSTBL/6@N (wild type) and C3H/He@N
(rdI) were sacrificed and enucleated. Two retinas were dissected and incubated in 24

hours at 37°C in 5% CO; in 1.5 ml of CDCM in 12 wells plates. Conditioned media were
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t he parental pool fromwhich the 16 pools derived. Cis as is first round. P
was nodified as pCWScript-CNTF in the second round and progressi veIZyc tiel 2005
pPCcDNA-93 9.09.08 in the third round. O represents chick cone cells in CDCM
nmedi a onl WO €¥0B13dd C3H, conditioned nmedia from expl ants ofCHEPyZ{4810
prepared as described in (preparing conditioned nedia from explants of
nmouse retinas) from C57BL/6 a(7N and C3H He(a) N nouse retinas aged of 5
weeks respectively. 50 gl of cell suspensions corresponding to two densities

(2 and 4 105 cells/{cm were. adde he wel | _of the t IIs pl at es
filled cdﬁ%ﬁ"tefeén%‘d! ﬁgmeatfew tPYa? afd ther vl Birsen Pi gg‘ﬁsam asﬁwsy in
order to W&ﬁpl@m@ﬁ(ﬁ@mﬁ’dmé% 1§we z2ed% ﬁgm'dr&%@gérﬁﬂucf Qbred jfl2YSs at

37C in 59 Prepari ng conditione rom expl ants of nouse retinas :
The secornixqamsi a ICHZB‘CC befone usl é‘bmdag orf nneé uxdeditiposd hiedé workt thetved adagd,ed from

Mbohand- jd e 9 Fi eks a rmus 7B Wi | pe) and
C3H HeaN ‘?Wfiﬁ] §0 Haes 1@{35%?4 Zeé]n]@é lé‘H OHTQ\gESFEPLé{Héwﬁémmg ]s?slect ed
and incubg, gﬂ's@w%ées hours at 37C|n 56C2 in 1.5 mM of CDCMin 12 wells
pl at es. tioned dia were 47 2 1 JUL 2005 WD 02/081513 PCT/ EP02/ 03810

recovered and concentrated by a factor 40 by ultra-filtration on Vivaspin
(Sartorius, cutting point 10 kDa). Conditioned nedia were frizzed in liquid

ni trogen and Edsitiegal 45sax) ‘&'Efgf"%déﬁsaﬁoc before used. The day of use,
conditio
i ggﬂebﬁﬁgﬁﬁamgs% L0848 By beijbfkﬂn%ﬂeﬁmetﬁlbfrﬁéﬂs Syl gk ¥ ces)

steriliz rati nonO "Tter (Acrodisk 13
Functio nalhcuismary in litroe MDe agbdaisisa¥Dead Ty kitr{didl emddr pmsbmyEugenbaIsISA) drat t he

nunber hi cken_retin |1s alive after ubalo n vitro.
Used Li vels B35 RLEFSRPT “’(q\@reeaear pﬁs&s&cemeﬁgﬁ%@ Py D) e Fhiteq on
the use Oﬁvetarra deL eERYE e&n%e% &&ﬁihﬁﬁb ahmx%e@ks@iun@ra%mléihm@ hfigbyStain
live and dead s respectively. Acell that is alive processes a netabolic

activity d¢shense a:mvﬂgbﬁiatasﬁenstthansﬁbs)ratehé@alcmweﬁm inh#s Sltvs¢scatt eproQadt cei n
AM inits quor;etr&@ent r oduc erritti

. at . 520 .Th nbr, ane

por meabi | FEYREAL Pt pEruOBAIO LA AT @klﬁéﬁé%ﬁmﬂéearwrsrraeof the
nucl eus byt Rhﬁiﬂﬁ%ﬂﬂh@"?ﬁ&eﬁ%{étﬂtﬂ%ﬁ{ di@r%ﬁeﬁ érﬁ?tn £6635 hi. &l dateis H/PLLLI NG at
520 nni after excitation at nm or dead : ting at 635 nmafter

emitting at 520 nm after excitation at 485 nm, or dead emitting at 635 nm after

excitation at 520 nm. Using epifluorescence microscopy, the two types of fluorescent

cells can be visualized separately. After 7 days in vitro, cells were incubated for 30

minutes at room temperature in the dark with 2.7 pM Calcein-AM and 0,3 mM Ethidium

dimer.

Image acquisition :

Briefly, image acquisition consisted of autofocussing each well, automatic cell counting
in two fluorescence’s followed by processing of the raw data using specialist software e.g.
Metamorph (Universal Imaging Corporation, West Chester, USA) to obtain digitalised
pictures of each well of the plate. We used a inverted microscope (Nikon TE 200)
equipped with a mercury epifluorescent lamp with two excitation filters 485 and 520 nm,
two emission fﬂters 520 and 635 nm, an object (x10), a computer driven motorized
platine (Multicontrol 2000, Marizanzer and a CCD camera (Cohu).

To record the plate, it is positioned on the motorised platine, and the focus done manually

on the first well and this plane is recorded (z origin). The threshold of the image dead and
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excitation at 520 nm Using epifluorescence mcroscopy, the two types of
fluorescent cells can be visualized separately. After 7 days in vitkoJjuL 2005
cells were incubated for 30 mnutes at roomtenperature in the dark with
2.7 M Cal ¥} $088633nd 0, 3 nM Et hi di um dinmer. |nmage acqui si tHCGYERO2BPEIRT | y,
.image acqui sition consisted of autofocussing each well, automatic cell
counting in tw fluorescence's followed by processing of the raw data using
speci alist software e.g. Metanorph (Universal |maging Corporation, West
Chester, USA) to obtain digjitalised pictures of each well of the pI ate. W

used a i rineris é@t frare ﬂ}eﬁsﬁ@b‘é’el(l N he§ntre oww)ﬁrstewelil ppediusipd weing white light by

epi fl uoregcent t I 0

em ssion %Igﬁ}l 33 Eﬁ?@ O?imﬁé }e‘{%‘g ?’%ﬁﬁ‘y O%h nﬁuét%’é’r‘[g%%?r{} e

Aot Or i Zedmosdto! 1h81@ bszlk(ligrﬁmgm& é}@ﬂeﬂfé@@éht o&m}sd Anunell tarﬂde A haimigR c(nCohn)
To record the pI ate, it is positioned on the notorised platine, and t he

f ocus dontbe rmmpater \Foregm apf dofreeard the to prgtiionss The #arire of fthe rsgarrly s

origin). es d
02/ 081513ca M%g% 8£ P%’J\}/QOI% @gfgﬁoﬁg}é“ﬁ%r ﬂJ[\/\é fé %evgélﬁilpe of the
first weli thédadidpsicadptesisn ghaticreid 4 giiht bighenlidrgi 00 caRnahd adgk e teot t om of

the fist well to the bottomof the imge on the conPuter noni tor, then by
al i gni ng vekandeichided thegdge pmithe asquisifonpeltiis weparivet ihihe Tmegerfam eagige on

the COMPULGH,SELEEN AT An' S01T LR 308k} e e SOL LR fi T ot

centre o of the

pl ate. V‘éschxa\ée ﬂliH)plafbe@kecﬂtt& h recodding lof e telpy dheSikad kalls Gt id Sedess 1 ght
hi gher den5|t)é of cells at the edge of the well and excluded the edge from
t he acqui ¥Areblgnander ghesg CP%H?QSarThetm!m%tW@ ?’HS&@T@S fRotite dechsingdhy takEgcent r ed

erfectl &%g first
gcan of %/ ea%f)%)%lttjglr%%(eg% égl glaﬁg)eé}é(?rcgél) ng Pgd%r% E?Fe%%ﬁg gg T‘II'PSZ density
i s the | essitionds statﬂdemd@ﬁmme theeates peopgirhined snovEmenia pp thecadridomxex ekiiges  an

auto focusing by takin i mages at. different focal plans and choosi ng t he
bri ght estatwg Hwélalgrb%@t vheteconifgedm %slmgsﬁeﬁrgsegfs&%e &muﬁpmfﬁe

execut es ,Btg g\\%]amﬁfé JTRNE #E‘éfﬁa?n R AR éﬁ&ari%qgsﬁér%§ c&?&ﬂl ()t%‘n%:e%kcu% 4

i mges tha en ‘reconstituted 1 n one I nage represents e surface of
t he wel | . anfaypo If@cuemxglarrdgea- deqaisitivhefdr eacs wellafshé plast garedg bpwetlomtrol . The

platine oxeeyl eoe 20 AU LOGIPLNO 2001 O ST L0RS LSk FEGRE! | O
order to overexpose the last well (H1). The -scanhmg of dead cells takes 30 minutes. The

- second scan (live cells) is executed after switching the filter. This second scan is using the
recorded z positions of each well from the dead scan. Four images are taken from each
well as for dead cells. At the end of the second scan (22 minutes) dead and live
reconstituted images are stored in a file that is named automatically with the date of the
‘day. Cells numbers (dead and line) are counted antomatically with pre-set morphometnc
parameters (average) and displayed on the computer monitor in order to check if the
experiment is correct. It is important to check on a daily basis that the number of cells _
alive is not too high. We have observed that if plated at too irriportant density, the chicken
retinal cells survived longer most likely by producing their own survival facior. We
screened cells in the absence of this effect. Before scanning the second plate (same
experiment with twice density of cells plated), we add an a at the end of the name of the
log file from the first plate. Images of each experiment were stored on CD-rom. We have

generated a library of more than 250 CD-rom.

49



Al2, then B12 to Bl, O to Cl2 etc... At the end, the platine noves outside
the plate in order to overexpose the last well (Hl). The scanning (ﬂﬁaﬂ%
cells takes 30 minutes. The second scan (live cells) is executed aft'e

swi t chi ng \*,5?% #ig This second scan is using the recordgﬁﬁEﬁ??gs;Sons of

each wel | dead scan. Four images are taken from ea for
dead cells. At the end of the second scan (22 m nutes) dead and |ive
reconstituted inages are stored in a file that is named automatically with
the date of the day. Cells nunbers (dead and line) are counted

automatically wgh set .NnD oel ic ararret ers (average) and di spl ayed
on the conput e}rA‘jI lﬁ%htputn ngar’t’d Slgltfgg i'f the experinent is correct. It

i's inportqné céil Mmhes Qiveandaichd) lbﬁﬁlcﬁuﬁtb@hmﬁ@ﬂnwl’ea&f exgRhilnent Mdre¥e s
not too high. We have observed that if plated at too inportant density, the

chicken pe{GhrgmcEhg b)gsﬂlﬁ\fr%enlmg@nemats finsk agedgn greseretardcQuating  own
survi val the ab en of .this effect fore
scanni ng Pﬁgme fygpenf Smggger%é%g ?2 erl ﬁe@n ﬁtsh%§ %‘8 I‘Be% 'CP AR e nd]§

pl ated), wethadd vedilsad @tonntftenemte@ta ﬁdﬁ@CB@»mem triid€ectddogith tﬁeeexﬁmpmotm f irst
pl ate. I nmages of each experinent were stored on CD-rom have generated a

library ofrengp@eihfMfigsadiatingothe Akyesheld)gf &eowae@ot@@/mm@ peggrated 2/ 03810
Cel | s Cougdgglﬂarﬁéehgr ﬁﬁhﬁﬁ& tsoﬁseﬁftotr?@asﬁg%é dtsmm%oﬁ%lf tl? 55%%?6&%@}'18 %n&‘“The

dead) wer usi each exper1 nment

log file bs@orar a)ja:er(nmh\ér cvﬂeiaref ¢alls tforl @aﬁeaabatea) fonipst eonfreiondllsl Mhe
off-1ine) and opened usi ng Metanorph software. In a first step, the inmages
cor r espon8@ishputipn felfpsvsiGapssias ceryecwitiheimaidnakmsmber of SPdeﬁfé§9FeS@8F€P§8

transfect ﬁij?ﬁ"ishﬂtetdfb‘élleﬁ% ﬁtaﬁ%ag%ﬁé}}]lg (?\rfflggir?eg{\%gd td“éatl at@%e“wsatlﬁ&& thde

threshold o e |1 mage e orretry Anal ysi s is used
to nmeasur ebmireewhinh;tamob_wtct omil bF cohetedne &go beltm@mmdatﬁ cﬂnnmbt cﬁS(SCtﬁ) thiveglobj ect

(nunber of |ive ¢ s for h .t e t hese_co wel | s. .The

di st ri but PBhEFBIF “Q‘%&@gaﬁgﬁﬁ%% ﬁ\ % YFQR‘? fbfac d tduolrplatﬁﬁect S

cor r espongidado &Qnﬁﬂte'rﬁﬁhﬁ% ef 1i¢€lckns dhins p?ét@”ﬂ?é’s&’ n¥AbHS a@@t‘ﬂen'tﬁm&ﬂaﬁ&i used to
cal cul ate the value of the area above wh an object will be counted as

two cell sxr(teta&m&rt&dﬂ@bj ect cut, SOC) through our enpiri caI function: SOC =
29/ 20. 74

29120, 74 B ol T RSB T80 AR K e Bral AT RS
a excel t@Rt®ase or decrease live cells numbers) versus the average of the 14 control wells + the
standard deviation. In order to redress the variations coming from the position difference
within the plate, we calculated the average of the fold difference individually between the
80 wells correspending to positions where. the pools are tested and the 14 wells control
for 200 independent plates. In average, the differences observed are due only to position
difference and cells numbers were corrected with this coefficient. In order to discriminate -
in more stringent way the pools to be selected, the live cells counts were plotted as fold |
difference versus as control all values not exceeding 1.3 but exceeding 0.4. In this
mannet, all pools were fold difference versus the 14 wells corresponding to empty vector
are in the interval of 0.4 to 1.3 are considered as having no effect and used as control.
After cormrection, the fold difference versus control of the two plates was multiplied and
the result sorted by decreasing fold difference. The pools on the top of that list were
further checked by visual inspection of the graph corresponding to the 20 pools of the
experiment (both plates) and of the images of live and dead cells to avoid to screen

misleading pools.
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For the first round of screening, the value were plotted for each pﬁgL ﬁf
fold difference (increase or decrease live cells nunbers) versus t t JUL 2005
average of the 14 control wells + the standard deviation. In order to
redress tW® QA8LHSI ons coming fromthe position differencePCHEMEBhe
plate, we calculated the average of the fold difference individually between
the 80 wells corresponding to positions where the pools are tested and the
14 wells control for 200 independent plates. In average, the differences
observed are due only to_ position difference and cells numbers were

cor r ect edopith seqimd Hdletindcioand: . the Plypy srequangdfog cuprionket wclupe additienat r i ngent
way the t : i: fold

G 7 er oncand dfe W Ehifliorklt gt Bofifhora SLR. 4 Sk E o e g1 g 0. 4.
In this gswkoedrexpatimepaobvicreep@itival effetitd fnete neerdedr fwsretihe explane| fram

corresponding to enpty. vector are in the interval of 0.4 to 1.3 are
consi der deP’ fﬁéﬂ ! plemesprdete offices- Jbedesyls warnioted asdpldedillepeectarisn, the

fold AT 1i8E SREEIS IS, FOREARLGIn S LRI AL FRaNO JTUld diBblat and, (e

result sorted ecreasli ng d di rence. s on the top of that
| i st wer econfroir bihide tehedkies way milSpiadd andshe etsubn wefe sdreddryvagpraasing édgondi ng
to the 20,pools of the xperiment (both plates) and of the imges of live
and dead € F‘]egcecfgrg?o]i‘scﬁ“gﬁmggr een nisleading pools. 50 2 1 JUL 2005 WD

02/0815 13{:@%& DR O3RLQ (FOcd S8 P_Hfheﬁ{sd GTHABALBAIEFCA O ARWRRSC

screening for sub-pools i'nclude addi tional control. W prepared conditioned -
medi a fr dif) oet cagllaypearnserd CEQ200G Bechhameulter)e DNA baperd wosgempaedt S wher e

positive effects were_record for retin xpl from C57BL/6@\N and
di smi ssecfotdﬁ‘é‘g%?ﬁg?‘@g ﬁ%ﬁé%"%@%}h@?’r\ﬁ@ %ea %of OEH?IQ\%S?T)OI d di fference versus.
the 14 control wells, no recalcul ation of the control was nade. The fold

difference versus control of the two plates was nultiplied and the results
were sorted QylenidGesion of Rdcyfandihbimhen &pmelogoes:t he 16 sub-pools. |sol ated
cDNA wer g,seque d ing T7..priner. .5 GIAATA CTCTTA%B' on a
capil |l ar §U ’:’51%%1ﬂg%%ﬁt]&?ﬁﬁﬁ&}?%%%ﬁggg&%F%r &’C%Rﬁ%g c‘f??é”r?ee A fg}gprpar ed’
to dat abaigeSEQSIMINGasbe IBEAD WO:4HNaRd BLIEST, Civrdd18goul Bhédld and driahf i cation
of Rdcvf2 and human honol ogues:; Using the Rdcvfl sequence (the_nucleotide :
sequence RBWSHEIHE Ve Pent lﬁédﬁga&»“sii)s%@’i‘f SPRgs Wit hgpejogp tamopseRASERZ | D NO: 4)

and BLASR’GEHBM OSSN NBE 128 fyémere identified: GenBank Accession Nos:
be552141, bi517442, bg707818, bi603812, ai433287, be088414, bg297383, bg297304
(see also Figure 12). EST clones with homology to mouse Rdevfl (SEQ ID NO:1) were
identified: GenBank Accession Nos: bg299078, ai716631, bg2%4111, b3108041,
bg395178 (see also Figure 13). '

Real-time RT-PCR analjsis of Rdcvil expression :
The retinal expression of Rdcvil by mouse C57BL/6@N and C3H/He@N aged as well as |
congenic C3H (+/+ and rd/rd) of 5 weeks is studied using real-time RT-PCR on a
lightcycler (Roche) with sybergreen PCR kit (Roche). ¢cDNAs are produced by priming
with a random hexamer oligomucleotide (pdN6, Amersham), M-MLV revefsc '
transcriptaée (superscript I, Life Technologies) and total RNA from mouse reti.na
prepared as in 1). cDNAs are nommalized using a ubiquitons messenger Glucose-6- -
Phosphate DeHydrogenase (G6PDH). 0.2 pl of first strand ¢DNAs synthesis (an
equivalent of 10 ng of total RNA) is amplified with 2 ¢M of the oligonucleotides of SEQ
ID NO:24 and SEQ ID NO:25 in triple in a total volume of 25 pl using the following
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pol ypeptides were identified (Figure 8). EST clones with honol ogy to nouse
RICVF2 (GenBank Accession No: bcO16199) were identified: GenBank ActédBi oih
Nos: be552141, bi517442, bg707818, bi 603812, ai 433297, be088414, bg297383, -
bg297304 WQEEVHSEL Figure 12). EST clones wth honol ogy toP%’t‘}w/ﬁg&Q/fl
(SEQ ID NGO 1) were identified: GenBank Accession Nos: bg299078, ai 716631,
bg294i 11 bel08041, bg395178 (see also Figure 13). Real-tine RT-PCR anal ysis
of Rdcvfl expression : The retinal expression of Rdcvfl by nouse C57BL/6@N
and C3H He@\ aged as well as congenic C3H (+/+ and rd/rd) of 5 weeks is
studi ed uRIOHETR o3l 5?@1%@5 Wﬁﬁé@@rﬁ%ﬁdeﬁ ght ssruerse (Rsemd) 2t irth 1Sy5egseen PCR

kit (Rochg) i i :

ol i gonucl %O%SI Sé 3 pﬁ%ﬁs&iﬁé’%ﬁi% , ‘Rﬁyf@ %é&égﬁsﬁvgﬁg%??@g?g%e gelfsp'lglrlscri pt

| f, Life dectused dgires) daaderhtidain tRNAITmanse (OHEAla@N). Falcvilrepared as in 1).
cDNAs are nornmalized using a ubiquitous nmessepger  ucose-6- Phosphate
DeHydr ogefls® éhc(“@ﬁg%l%dgre@ﬂfgewrﬁﬁse‘gg? Bhotererepiys bmtwﬁ%ﬁ%&ﬁ% (an equi val ent
of 10 ng of; rSnPoREd 1fd it b bt dnEscPhid cl eotides of SEQ
1D NO 24 g%?%%?%d% In %ﬂrlgi%ﬁ?gf?qﬁ%%l%oﬂﬂ%{)l umge!é g%'lA using the

f ol | owi ngPrddiici2 Ivei¢ch@B®6d by \Aen08d¢ A I Boplidhe P38 kBulpy agramained3®itkeconds
at 95C, and 35 cg(cl iggf a segquence (1 second.at 95C, 18 seconds ,at 55C 10
seconds afnoMe) PaTRE Repuly Giesilicpmyaee 487 BEGHE aniobRIePPreRpr &rdn

decr eases,aldgr gA&dndeigilQﬂl@g@}t isoﬂ'jdngoltgﬁeinr Me BRHS Sodn@RbYECEM - priRfley( {5 was

al so shown to be directly expresse y phot oreceptors by reai-tl me - PCR

usi ng RNACHAIPIAGATCANGOUTETAIG(Y@ 3’ aindt e CAGUGHRCAYCYTH CATOGCBEC t37onni ng.
Product s re checked arose gel electrophoresig. Simlar results are
Dbt a ned Lprprmaigs ey Riart 3508 sh0e rafibe HRash Eindiesobiued byl e s °°
control, LhRLEXBhEHSIPRRII®G re@ihéﬁéélgidﬂt oS Sk Mid 986 Indue (OIHARIARG.1 n the
sane conditions with priners (5  CTATTACGTCAAGCCTGTAGCC 3' and &'

CATCCTCATWHRTGT FCOGREPE 3tmpunt Comibier srbvedat thivagonRd dwifial tigatiore expamsnquisot ect i ve

factor cap_be obt.ai ned by addin i tabl e amount . Rdcvil, to a retinal
expl ant o Dglp\%eevﬁﬁ%?pd) P at%oﬁlgg%(%?ﬁ one SWE’?PWSP{%& lélﬁfeta%ﬁgr e anmount can
be arrived at by sone initial titration experinents. Conpare with

appropriate controls after 7 days cone survival will be increased.
RT-PCR Analysis of Rdcvf2 . :

RT-PCR for Rdcvi2 expression was carried  out using primers 5
GCCAGCGTTTTCTGCCTTTTAC 3’ and 5' AAGCCCTGCCTGCTCTAACATC 3.
The analysis shows that RACVF2 is expressed in a rod-dependent manner and that

Rdevi2 expression is not restricted to the retina, but that also other newronal cells express
Rdevf2. (Figure 17), whereas the expression of Rdcvil seems to be restricted to retinal

cells.

Live/Death Assays of Rdevfl or Rdevi2
COS-1 cells are transfected with a suitable expression vector carrying the Rdevil or
Rdcvi2 under control of a inducible promoter. Control cells are transfected with the
empty vector. The cells are incubated for a suitable period of time upon induction of
Rdcvfl or Rdcvi2 expression. Subsequently, the number of surviving cone cells
incubated with conditioned media from COS-1 cells transfected with Rdcvfl or Rdevf2
and the pumber of surviving control cells are counted according to the above described
method. The cells expressing Rdcevfl or Rdevf2 show a significantly higher amount of

surviving cells.
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RT- PCR Anal ysis of Rdcvf2 RT-PCR for Rdcvf2 expression was carried out using
primers 5° GCCAGCGITTTCTGCCTTTTAC3' and5' AAGOOOTGCCTGCTCTAACATCS' . gh;e UL 2005
anal ysi s  shows that RACVF2 is expressed in a rod-dependent manner an t%at
Rdcvf2 exPYRE¥YHAI3 s not restricted to the retina, but thatt@EE2E8iHE,
neuronal cells express Rdcvf2. (Figure 17), whereas the expression of
Rdcvfl seens to be restricted to retinal <cells. Live/Death Assays of Rdcvfl
or Rdcvfl COS-] cells are transfected with a suitabl e expression vector
carrying the Rdcvfl or Rdcvf2 under control of a inducible pronoter.

Control cells are transfected with the enpty vector. The cells are

i ncubat ed for ik eriod of tinme upon induction of Rdcvfl or Rdcvf2
expressi on. Sll} ggg%ctéﬁﬁa%oqt he nunmber of surviving cone cells incubated with

condi ti ongd .nedi g..f -1 cells transfected with Rdcyf] or Rdcvf2 and
Fhe nunbeR Brey RPN GEaT FOred B ERH OBt BN B ot HAgPEaioRE above
descri bedd Rt cokhel) 6681 REcVIKBI £58hRTRAE Wi £RACVBITHON Sweeks
~significantly higher amount of surviving cells. 52 2 JU 2005 WD 02/081513

PCT/ EP02/ @881310/HR@Ns peng thegritzess:or Real -ti me RT-PCR anal ysis, carried out

under sta r ngdj t i, I o) rod arrestin (control) and
Rdcvf mggav@elﬁ@ gJé&gf}?r‘%géF?ﬂ?ﬁ‘géﬁﬁmﬁwg weeks and C3H HE@N,

usi ng t hespHimeENS: 2550 M ARG CAEAA GTAGRACTAIGEASAGNSCCTACAG 3°  SEQ I D NO
25: 5 TTTATGCACAAGTAGTACCAGGACAG 3' denonstrates that RACVFl is expressed

only in t Hemonswesdbatdid(Pddss ¢Raesseemlymdbvpiesgnee opradd (Red-deriveflCyal ycl onal
anti bodies : Polyclonal antibodies are prepared by injecting a
G uthation-S-Transferase (GST) purified fusion protein (GST-Rdcvfl) as well

as from nouse @@Qﬁﬂﬁ@mbbg@@agmiesam no acids 11 to 32 from SEQ I D NO2
(Al'i n2) and peptide sequence amno acids 79 to 96 from SEQ | D NO2 (Ab n3)
i nto rabbPelyclypd antibedses Eopispae by pEstinga Srthatiap-Sgrapbres (B Tanpl i fi cation

wth ol i_ggﬁ%ﬁédeﬁsiiog %?0&91{1 (égﬁﬂdgvﬁ?ag@eﬁggﬁgﬁ%(l@e Rect peptide sequence
amino acids 11 to 32 from SEQ ID NO02 (Ab 1n°2) and peptide sequence amino acids 79
10 96 from SEQ ID NO2 {Ab n°3) into rabbit. The fusion construct pGST-Rdevfl is
prepared by amplification with O]igonuc]eoiides_ of SEQ ID NO:26 and SEQ ID NO:27
using pcDNA-Rdcvfl as template under standard conditions. The Open Reading Frame |
(ORF) of Rdcvfl is cloned in frame into pGex2TK (Pharmacia) between the BamH] and
EcoRI restriction sites, and transformed into E. coli [BL21 (DE3) pLysS, Promega] by
standard procedure. A siﬁgle colony is grown in 3 litres of LB liquid media with 100
pg/mi ampicillin at 30°C and protein production is induced by addition of 1 pg/ml
isopropylthio-B-D-galactoside (PTG) and continued for 5 hours at 30°C. Cells are
harvested, lysed be sonication and purified onto gluthation sepharose under standard
protocol. The fusion protein is eluted with 10 mM reduced gluthation at room
temperature. The Eluted protein is dialyzed into PBS before injection to rabbits. Protein
purity is monitored by polyacrylamide gel electrophoresis. Two rabbits are imﬁmnized by
intradermic injection at 80 sites of 100 pg of purified GST-Rdevfl .-Serurﬁ is harvested

after & weeks.
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« using pcDNA-Rdcvfl as .tenplate under standard conditions. The Open Readin
Frame (ORF) of Rdcvfl is cloned in frame into pGex2TK (Pharnaci a) betWedhs
the BanH and Ecoki restriction sites, and transforned into E. coli [BL21
(DE3) 'pLysS, Pronega] by standard procedure. A single colony is grown in 3
litres of LB liquid nedia with 100 g/m anpicillin at 30C and protein
production,is, i nduced. by addition of 1 pg/m isopropylthio-[3-D gal act osi de
(1PTQ anM%trft"ic%ﬁlgﬁgf:br 5 hours at 30C. Cells are harvested, |ysed be
soni cation and purified onto gluthation sepharose under standard protocol.
The fusion protein is eluted with 10 mM reduced gl uthation at room
t enper at urle. Thé Fapnectupcdt @nmpdssiod @mypethy atleraBstibdiyoeféedting entouon t o
rabbits. Protei urity is.nonitored. / C am el._el hor esi s.
oo, 1IBbPRSPR R SR R Y BRSFR M costoniac @g: SECL 01800 g of
puri fdmdy Rdexld; 4N 470 B Vs 5 . : el s
..... qﬁg 1 WO@@ QID ﬁgj %@ﬁ% Qg%@q%\%ﬁ E';Es@?l E@nﬁ&:‘%?wﬁ&wcg #gruﬁ%rg]eut i cal
c onp o4 goat thoomdraing ianpdhaam e dvanegd uaccgadbly cafikect | ve anount  of a pol ypepti de
selected fromthe group of SEQID NO 2, SEQID NO:4, SEQID NGO 6, SEQID
NO 8, SEQ ID NG 10, SEQ ID NG 12 and SEQ ID NO 14 or a therapeutically

useful  fragmenj }Pﬁﬁlﬁ%utﬁﬂldccﬁnﬁ&ﬂ{driligﬁgﬁ&%ﬁﬁ?é h%hé}&ﬁe%lfa}éﬁw Ere@lve! ffount: A

pharmaceuti cal conposition conprisi herapeuti'cal ly "effective anount of
a nuocdfed pudeiccicskbdctted fifono thet preup rod KEQID SEQ 1, SENOIN NGEQSFR RD:X80:5SEQ | D

phar rSRAID S8y ERAIE G SEBAR RE- g AR I 380 soter eraaeiicat « ne

gr oup, QfJHQ-LIANO 2, SEQ 1D NO: 4, SEQ 1D NO 6, SEQ TD NO: 8, SEQ I D NO: 10,
SLQ 15 I\% 1gf:alnl:l)l SEQ 11) NO 14 or a fragnent thereof for use as a
-.pharmaceutical. 4. A nucleic acid selected fromthe group of SEQ ID NO 1,

SEQ ID NGB, SEQ,ID NO:5, S [.D.NO: 7, SEQ I. 11 and. SEQ I D
NO: 13 for tise agh EBY§@9%?E%q%?m e oyug °5B%N§§S§ﬁ5el%g@be%&g‘g}f rom
th Qaf ¢ . x| Gy | 1 : | D
- 107 SR BPRAPS Al ERr T B RS 4 oy %12 R bGER L ROAR Y fugrieal?

thereot for use as a pharmaceuticat.

4, A nucleic acid selected from the group of SEQ ID NO:1, SEQ 1D NO:3, SEQ
ID NO:5, SEQ ID NO:7, SEQ 1D NO:9, SEQ ID NO:11 and SEQ ID NO:13 for use s a

pharmaceutical.

5. Use of a polypeptide selected from the group of SEQ ID NO:2, SEQ ID NO:4,
SEQ ID NO:6, SEQ 1D NO:8, SEQ ID NO:10, SEQ 1D NO:12 and SEQ ID NO:14 or a

fragment thercot {07 the manufacture of a medicament for the treatment of retinal dystrophy.

6. Use of a nucleotide encoding a polypeptide selected from the group of SEQ ID
NO:2, SEQ D NO:4, SEQ ID NO:6, SEQ ID NO:8, SEQ ID NO:10, SEQ ID NO:12 and
SEQ ID NO:14 or a fragment thereof for the manufacture of a medicament for the trcatment

of retina) dystrophy.

7. Use of an antibody that binds a polypeptide selected from the group of SEQ ID
NO:2, SEQ ID NO:4, SEQ ID NO:6, SEQ D NO:8, SEQ ID NO:10, SEQ 1D NO:12 and
SEQ ID NO:14 or a fragment thereof for the manufacture of a medicament for the treatment

of retival dystrophy.
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fragment thereof for, the manufacture of a nedicanment for the treatnent of
retinal dystrophy. 6. Use of a nucleotide encoding a polypeptide sel ected
fromthe group of SEQID NO:2, SEQ ID NO:4, SEQ ID NO:6, SEQ ID N@tq&JUlS@ﬂj
ID NO 10, SEQID NO:12 and SL QID NO:14 or a. fragnent thereof for the
" manufacture of a nedicanment for the treatnment of retinal dystrophy 7. Use
of an anti body that binds a polypeptide selected from the group of SEQ ID

NO 2, SEQ LD NO. 4, SEQ ID NO 6, SEQ IDQ NO:8, .SEQ ID.NOa SEQ 1.D.NOQ; 12 and
SEQ I D NO %14 orfP§ F¥Fagfieht™gn&t ecg?%‘f gr 9 hﬁ %ﬁ%ﬁaﬁ?ﬂlr geaglimgt %ecﬁ?té%{ nt for
the Lﬁgﬂrcﬁﬁﬂﬁn a8 EBEANAhc NS EERRNM o BeAdet Bbdd A9Rdrofhe, ThS:HIQI@AROE di Ng tO
cl ai [0 7/ wherein said treatment is retinitis pignentosa, age -related
macul synddegensrsatiscase, SaroidtmBi gdele atrpplly, owpgerBab swmeutoors nefwingyndyedt one,
best di sease, choraidenms, rate atrophy, congenital atnourosis, refsun

& HEYSRR Y

€, Ch
syndr SAEEATdIShsERsE? 8 Usher syndronme. 9. A vector conprising a
nucl ei ¢ acid sequence encodi ng an RDCVFI or RDCVF2 pol ypepti de conpri sing

an-ani no agi d sequ set th i e 2. SEQ. NO: 4 |.D NO 6,
SEQ ID NO 8 SEQ SoREr fﬁé?“l’%%&}% B ’&Bﬁg _“é‘@ é’%%ﬁf‘ %%%@I%Pga@fcﬁ&gqrrgﬁt

t her eDOPE? ablypeptidtkRehirBirg 4o @RB6 facdl deqiienco Bitioih SeQUQIDENDM, SECRID n gene
theraﬁ/@&lo. The vector of claim9 wherein the vector is derived from

adenonQdsSER ThNOsSHRR 29300 % 05Q 13 Nes10. SEQ 1D Ao @r B5Q IS Qi 4ghas: s of
enovi@d O Fabe 1 PGS0 o orFEQ Uhe _
e bbbl oMY b R REE P ARART SRR ol EATDL 0 h R Bk REE, o VYO

RDCVFI or RDCVF2 cDNA as set forth in SEQID NO 1, SEQID NO 3, SLQID

NG5 SEQID NO 7, SEQIDNO9, SEQID NG 11 or SLQ ID NO 13, in the eye of
a human, wHér ei ntgayegicyed ckamed Whersis thei yseionis feTwldeme spiadertvimaiod shuman' s
sufferi,ng from. retinal dystrophy. 12. A.-nethod for the diagnosis of retinal
dyst r&Sﬁ@O'F%gg‘iW&%Rxﬁfs'Mi ch.conprises: neasuring in vitro or ex vivo the

anount of an RDCVFI or RDCVF2 pol ypeptide conprising an am no acid sequence
as set forth in SEQID NGO 2, SEQID NO 4, SEQID NO6, SEQID NG 8, SEQID

NO: 10, SEQUiD Na metsd igEthel dinguosis#f reinat dysgreix i a yesewhichicampgerseel | s of
a human,  whet ehile SDGRr $ 385 Bt Rl18658385 YB3 Hes @b S NA transeribed
corresponding to 2 RDCVF] or RDCVE2 cDNA as set forth in SEQ ID NO:1, SEQ ID NO3,
SEQ ID NO:5, SEQ ID NO:7, SEQ ID NO:6, SEQ ID NO:11 or SEQ ID NO:13, in the eye of

a human, wherein sald decreased wanscription is diagnostic of said human’s suffering from

retinal dystrophy.

12.  Amethed for the diagnosis of retinal dystrophy in a human which comprises:

measuring in vitro or ex vivo the amount of an RDCVFL or RDCVF.’Z polypeptide
comprising an amino acid sequence as set forth in SEQ ID NO:2, SEQ ID NO:4, SEQ ID
NO:6, SEQ 1D NO:8, SEQ ID N0:10, SEQ ID NO:12 ‘or SEQ ID NO:14, or fragments
thereof, In rod cells of a hmﬁan, wherein the presence of an decreased amount of said
polypeptide or [ragments thereof, rejative to the arﬁount of said polypeptide or {fragments

thereof in normal eye tissue, is diagnostic of said human’s suffering from retinal dystraphy.

13, The method of claim 12, wherein said detecting step comprises contacting said
tissue with an antibody which specifically binds to an RDCVF] or RDCVF2 polypeptide
comprising an amino acid seduence as set forth in SEQ ID NO:2, SEQ ID NO:4, SEQ ID
NO:6, SEQ ID NO:8, SEQ ID NO:10, SEQ ID NO:12 or SEQ ID NO:14, or a Fragment
thereof and detecting specific binding of said antibody with a polypeptide in said tissile,
wherein detection of specific binding to a polypepﬁde indicates the presence of a polypeptide

comprising an amino acid sequence as set forth in SEQ ID NO:2, SEQ 1D NO:4, SEQ ID
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pol ypeptide or fragnents thereof, relative to the amount of said polypepti de
or fragnents thereof in normal eye tissue, is diagnostic of said hundil &5
suffering fromretinal dystrophy. 13. The nmethod of claim 12, wherein said
“detecting step conprises contacting said tissue with an antibody which
specifically binds to an RDCVFI or RDCVF2 pol ypeptide - conprising an am no
aci d sequence as set forth in SEQID NO2, SEQIDNO4, SEQID NO6, SEQID
NO 8, NSEX. SEQAGDLHO:SESELDINDIAA o BEQED IND N2y ar45EQriDa NCy:-Adneme fraghepeof and
det ect{']n peci fic binding;of said antibody with a pol ypeptide in said
tissue’" " Wherein detection of specific binding to a pol ypeptide indicates
the presence of a pol ypeptide conprising an am no acid sequence as set
forth in SEQ I D NQ 134, I : 3 : | D
NOTE, SEQ | BNG 16 SR B KBS oo RS PO NG, 2 o e et Mokt Py
An i sol at eBERoly peptl, de ednppgishliy vasfubfiagment ildred preacebssnisdly fimilah i n
SEQ I D NG 2,. or ?-‘1 bi.cil oqi cabé‘y ,gse.f ul fragnent thereof or a substantially
simlar pBYYBeRide et rRshP 0T ddett900% i dentity. 15. An isol ated pol ypeptide
consi sting of- an am no acid sequence as set forth in SEQID NG 2, or a

bi ol ogi cally useful fragment thereof or a substantially simlar polypeptide
with at | eadf. 90%:ii Helatddt yolypebfide Annsisidigadfedh polnppept samesonpy saiftgh &n ami no
acid sequence as set forth in SFQ 1D NQ 4, or a substantially iim’lﬁgr

pol ypeﬁg%ﬁJ WQ:# aea pialpgicabyopeabiagment theycoty o ysstartedlydmygapmlyemptide

consi st,j: ] oA [} cid sequence as set forth in SEQID NO 4, or a

bi ol ogiwéagﬁtsi/)&us'e ﬁ?a%?a%'nent thereof or a. substantially simlar pol ypeptide
with at least 99% identity :18. A nethod for prioduci ng RDCVFI or RDCVF2

pol ypepti des accor di_'n?ﬂét o claim14 to 17 conprising: culturing a host cell
-havi ng i ncortfor atfeH 1 OHEFE PAIYRAPUETEREIHIE P RHER0 @GRt BRFIRG atnsct forth in
exogen - WV k 0g:@ ., [ saccording to claim
13 to %?a mg]g‘h’c%%d%% ? %t}éﬁ%ﬁ fgﬁs?ahilgfpeonﬁ% ?’ glrib %ilgrdgfs%é%l@%% ’éigﬁ%%i d pol ypepti des '
in the host cell, thereby causing the production of an ekpressed
pol ypeptide; _and recoyerjng the polypeptide produced, by said cel] 19. A
purified antli’body bisoisd B ﬁ@?ﬂhd@rf@a%ifnmﬁe h2BEEcIHd sefuepeh ph e ijpﬁﬁan
SEQ ID NO:4, or a biologically useful fragment thereof or a substantially similar polypeptide

with al least 99% identity.

18. A method for producing RDCVEL or RDCVE2 polypeptides according 1o
claim !4 10 17 comprising:

culturi.ﬁg a host ccll having incorporated therein an expression vector cohtaining an
exogenously-denived polynucleotide encoding a polypeptide according to claim 13 to 16
imder conditions sufficient for expression of said polypeptides in the host cell, thereby
causing the production of an eXpressed polypeptide; and recovering the polypeptide produced

by said cell.

19. A purified antibody or a fragment thereof which specifically binds to 2
polypeptide that comprises the amino acid sequence set forth in SEQ 1D NO:2 or a fragment

thercof.

20.  An antibody fragment according to-claim 19 which is an Fab or F(eb™

fragment.

21, Anantibody according to claim 19 which is a polyclonal antibody.

56



pol ypeptide that conprises the am no acid sequence set forth in SEQ ID NO 2
or a fragnent thereof. 20, An antibody fragtent according to clai m19;whpyrh
is'an Fab or 1,(ab')2 fragnent. 21. An antibody according to claim 19 which

“is a polyclonal antibody. 56 21 JUL 2005 22: An antibody according to

claim19 which is a nonoclonal antibody. 23. A kit for the diagnosis of
retrnal dystrophy in a human conprising a neans for collecting a sanple and
an anti body2accoAdisngbdédy ackaidinglif .cldim 19 which is a monoclonal antibody,

23. A kit for the diagnosis of retinal dystroply in & human comprising a means for

collecting a sample and an antibody according to claim 19.

57



