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dishpianieriniius lrad esign-wedipted infrotians: doisasit eranesufs Frotalofisinies in the
I@Je%qfréftgﬁa'%ogcehlhcﬁom?feﬁuired in a particular biochemical pathway, as in cystic

fibrosis, where mutations in the cystic fibrosis transmembrane conductance regulator (CFTR),
a cAMP-activated chloride channel expressed at the apical membrane of epithelial cells,
affect its ability to be made, processed, and trafficked to the plasma membrane, where its
function is required. In other protein-folding disorders, disease results because of the
cytotoxic effects of the misfolded protein, as in Alzheimer’s disease where the aggregation of

amyloid plaques cause neuronal damage.

SUMMARY OF THE INVENTION
The invention features compositions and methods that are useful for treating or

preventing a Protein Conformation Disease by correcting misfolded proteins in vivo and
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the reconbinant protein is expressed in a
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administering an agent selected from the group consisting of donepezil, rivastigmine,

galantamine, and tacrine; where the PCD is nephrogenic diabetes insipidus the method
further involves administering an agent selected from the group consisting of
chlorothiazide/hydrochlorothiazide, amiloride, and indomethacin; and where the PCD is

cancer, the method further involves administering an agent selected from the group consisting
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gal antam ne, and tacrine; where the PCD is nephrogenic
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In yet another aspect, the invention features a method of increasing the amount of a

biochemically functional conformation of a protein in a cell. The method involves contacting
a cell with an effective amount of at least one compound selected from the group consisting
of: a proteasomal inhibitor, an autophagy inhibitor, a lysosomal inhibitor, an inhibitor of
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cis-retinal and the conmpound are each incorporated
into a conposition that provides for their long-term
WO edogass21e. g., a mcrosphere, nanosphere, or PCT/US2006/029402
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using a drug delivery device. In other enbodi ments of
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an effective amount of at | east one additi onal
leag ppe arhting] eomnennd selsgied fomyhe gioup eensising mproteasomal inhibitor, an
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%ﬂlg o5t nekﬁ?ﬁ)cglfcfe% an %gecb < amount Oﬁflﬁl &s-retinal or 9-Cis reImal and an
effective amount of at least one add1t10na1 compound selected from the group consisting a
proteasomal inhibitor, an autophagy inhibitor, a lysosomal inhibitor, an inhibitor of protein
transport from the ER to the Golgi, an Hsp90 chaperone inhibitor, a heat shock response

activator, a glycosidase inhibitor and a histone deacetylase inhibitor.
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kit includes an effective anount of 11-cis-retinal or
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w@adavieerl conpound sel ected fromthe group cRPEFUSI006/29402
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| ysosomal inhibitor, an inhibitor of protein transport
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celhexpresyiag e mivfoldediprgtedsingifrreviod) Flopisretmat oridygingptigal, and (i) a

oS ARRRA it ARGk B o SRR o RBY bk BRpovered rom
thel qeH geletisrie s somipl eclhivdibs|ad awrqasoindiaioll of carestin filddpeotein in
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p?&%sﬂfﬁ%lhﬁlﬂbikdi‘bﬁ hv&@sophagy ﬁlﬁibitﬂxgrhx amoehth sIFRPEMIS tred ﬂ? subject.
ms ed protein in vitro wt i) 11-cis-retin r.
o- i B yebendtley asngpethe invention featires éF@theé AJTrARS a,fifyect Having
SR PiERiii@at TRe ¥b@baiRbiveLidhRsiktednd QIEEMLREOE BbRasomal
recovered fromthe cell relative to a control cell

inflitos on#n 3RpbaBGBhIbHOT (§E- Jireqthylastening) in amopys Fficign to treat the

sP;i8 €t orde RrdbB&nfe B R Dk 6L sGRA inHified tid § 108 siBlGRDIRI R the
useful for treating a subject having retinitis

PeAtepseme (st MOA3SDn dn enetthse pivbortimentiibe pytaphsey bdibyenis slpcted from
tlgreue%rgup co‘ﬂEﬁt’ir{é?’]of 3%&%@1&'&%@, 3‘1]1'1%@15/1 é?l@n((sﬁié%&eﬁocsirﬁz, 5gakc acid, NS-

ation). I'n yet anot aspect, the invention .
nfeaepippexinearitpeidh O -MBR). tap eminiottyolated adgnesine draldgng Seamino-4-
. ' i: ' . The net hod
1@%@%@%@5’%% m%rrél @??@ﬁg@?’ﬁ‘ g béiﬁﬁa}a/%lfl Ag "pr ot easomal
i nhi Bi yed anashier aspestyithe pnagtjoni fadtines & orethiod fernpoedwcing a recombinant
ficient, to

ridif SRl Ao ahy sl BELn, Tl Eho PR Blonpripeg ot
(sgbewatyotiavdll) g yeast defl] 4 imampiatjarecellp ssgpresding thwatdoadbinant protein with
ai cgr\ﬁ?)l)a/n Ssel%gi[gé Ehr%tt}?er érglgp éo%sitstli]neg o%lélt%ircﬁgatso%alerrﬂ%%i?oar,s e%rta%{ophagy
inhibitor, a lysosomal inhibitor, an inhibitor of protein transport from the ER to the Golgi, an
Hsp90 chaperone inhibitor, a heat shock response activator, a glycosidase inhibitor and a
histone deacetylase inhibitor; and isolating the recombinant protein from the cell, where the
method produces a recombinant protein in a biochemically functional conformation. In one
embodiment, the method further involves measuring the biological activity of the protein. In
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i nhi bitor or an autophagy inhibitor (e.g

3-net hyl adenine) in anounts sufficient to treat the
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is a reversible inhibitor of the proteasone (e.g., M3
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fr t S|st
CHOTREAN PR LR, BB 305 AL LRl ol
cyrhehssenyhLei-bii-Bhd-6HO, amd Sahhblbdnhbgs mérﬁﬁf ; @eRlufbphdp3SABIEd: is any
90 c erone

R 0, t.h
ofd SR S HRhited cfﬁetﬁl%gﬂ%wgl S 205 g Giadage acid, N°-
nlgtcﬁ‘lﬁolﬂlrnbamosld‘dﬁ(il\mwbm) anthim-fibidenge APRGSIAE 3B6side (AICAR),

b%fq %Cé?grl %ﬁé?lésqrﬁga ﬂ% e reconbi nant protein from

pibg disesosabinhiitis apaene or more of

leppe:ptlﬂ,l tfanls-Bp&yh&c@ﬁ?ﬁ[ﬂl@@&lhﬁﬁufe%ﬂ“‘gﬁ&ﬁﬂ%) HoRRE O BR i Bihe rhdthyl

$ nbodln@' 4 %vnethod further involves neasuring
BRIy P eaEleF oy phlpraguipg. gnd salts of sraings Fsreof; the

inbibixoch fpestéin tahpoRitdPEE ERlto afeldorlitiy bﬂeﬁl&#ﬁhedcﬁh §$ts%§ hill¥bgs
ymatic assay or.spectrophofometrica
gt e eHb P rRERe inhibHer iraushens of mmfrbenmuinva@ansamycm

artiBias; GeMEndnh\RirC QHallWhﬁlﬂlo]i]T d\e!m%ﬂ{oﬁf% ﬂﬁ%xal{l)?(mg mdlca col Jovobiocin,

7-ring | ocked isomer” of 1l-cis-ret

a@ﬁﬁ&&?%ﬁb@lt@? thafyndsfio thi @SBMEP/ adifemickst, a:nkiealts or analogs
thYeO: 88 HAhodk HpBAd Qb tiafor G Selegteﬁ ?r\cl)%r I %laﬁg Iﬁgnlg{sgng & cef’c)lstrol

the proteasone) "i s any one or
celagkelaasiai pyier, @lhﬂk(’Qﬂﬁtmhh%pstateneeldsmﬁmk}aeitémﬁld dSldrocelastrol;

th%\/gfgé% gt%séenlgﬂéb t(g 1&;}& @% 0&6 %‘éué‘taﬁfﬁwﬁydn%nde castanospermine, 6-

Acpqtmdm@eww;alsta@spe@nm &ﬁyﬂﬁ&dﬁhﬁyﬁh&fybﬂbﬁlﬁ%&é’dDED,
t
I R T e e
de@xmhmhradmm helrochiont YMIg dmasm@@gd@ﬁ%ﬂ&?gﬁp@k I\/SIF%)-
aIC rrne rjlposide A
i S B C AR R e Poesraol hydrosipride,

3R;4i{ PR, 6R}LBJ4[5 AllectratpdtoslzEmn® Hydash108%, § B%l@&fxy- it ihfr‘mno-xyhtol
Qone_or err e of

bi t
R e s i By P st G (SIS Mpey!
(HD]NJ)} DEmethy iS4y n it BNDON), §1§d s%[ts OIazHHBgé ﬂ';]@?e&h R i

d F | am.ne, . chl oroqui ne, and salts or
e;[mﬁgl BRbitREisiapn P15 QT @Rore pf Yrriptaid, ﬁ\Pﬁﬁaﬁgrpmunder Apicidire sodium

bu@'?até Q- )Hﬁ@u&é@ r%glr!uﬁ)l Rrigissladh A, ﬁmﬁs@@l e Eﬁéé) 3RS gar%ous

her eof ch aperone 1 n any one
enﬁeqllgiegtp ogg}yzcg‘ q}m ahevreasperts theecwlar PCD is any one of age-related macular

degeneration, retinitis pigmentosa, glaucoma, coreal systrophy, retinoschises, Stargardt’s
disease, autosomal dominant druzen, or Best’s macular dystrophy, or any other ocular disease
characterized by the deposition of protein aggregates or fibrils within a cell of the eye. In

various aspects, the mutant protein forming these aggregates or fibrils is opsin, myocilin,
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anti biotics, Celdananycin,

17-al |l yl am no- 17- denet hoxygel dananyci n, radi ci col,
wmoaokieel n, and an Hsp90 i nhibitor that bi ndsP€DUS1966/029402

Hsp90 ATP/ ADP pocket, and salts or anal ogs thereof;

the heat shock response activator is selected fromthe

group consisting of celastrol, celastrol methyl ester,

1 : {hoveRbétts

RN IO s R BB ATl P B o2

cgmpmrs e mottatinn ghtat wfécm@rbtymrfoldhﬂgtﬁe Eole mutdion anamqpemmunle asa P23H

ft am do- 6- deoxy- cast anosper mi ne,
eoxy uconoj irinycin hydrochloride (DFJ),

deoxynojirinmycin (DNJ), deoxygal actonojirinycin _

hydrochl or | de e HSRPITBR O e bwiEgoch! or | de

2R, SRigBies ( Ayaald ox;ar@etbbyrbanca et tRalsowdnty pifedt of Mdi 182 and 11-cis-

‘%{%E (B‘E:‘rﬁ? 81?83835}10% o? n}{ltant f’l2i}gnand wi d—tr;%g rr]lilotdgll)sin respectively.

3R 4RigbRs6R)and 23 af &s&iﬁ&ﬂc@ bﬁ)/défré) Wﬁ@me ffect of 3-methyladenine and
Hydr ochl ori de 5-Di de ylitol

Lkepsgraennd P he ahﬁ%‘ﬂh"‘?‘? %1@8‘)59??6) P?’Hla}ﬁ/ E’Flﬁ WFBEREBOPSIN nonyl|

DNJ F@QM& BA ahd BB’&Yé ab'é?b\lll;al(ck| tra showm the effect of ammonium chloride
N- met hyl deoxynojirinycin sal ts or anal ogs

aph bl-gisfretinghert the absgrhanegend é’é’t‘%?’lt B%?éi pithvisd-t@e thogopsiy one
or NMPfpBre@iASRA UBLA ﬁsoﬁfﬂé@sﬁ@ﬂp RN Bihe éﬁé& bﬁl’n@feldm Aand11-

sodi um butyrate, (-)-Depudecin, Sirtinol, trichostatin
cjx:Tetinad o Hietalsoghan |rmg§1tﬁ’%1rl eed wild-typpahadonsin.
enbof‘ig[f?e@ 53 Ak sB0Y é?)fsor{)ﬂf; %{E slﬂ)%&ﬁﬁe § eff&!@ bf @glﬂélﬂl:nycm and
PCD 1S any one of age-re ate macul a degener ation
11 wisrmiinal on pheghmlna@seof myitant P3HH and mléﬂpesh@tomphy ,
reti [ t ar t
dru Zg%ﬁl%g %ﬁ%‘?‘lﬁsl t6§ Sa% rf%%rﬁgncg a@e ﬁg gl’?oﬁwngatlﬂg gﬁ'gc%% ?%gstropanl?i 11-cis-
refimal mthdalzsemamcemlﬁamamt Elaftauﬂdujd tyber}dﬂmsm tion of
prot i bri W|thn cel | .1 he
o Fefred 57 2B 38 Bhorbin?t hpeP i o it o Riigetastol and
1t hgaemmy ot dgabesbante & dwithdtP23KE and&ild-type rhodopsin.
myocilin, pof cn or 5/ G H3Bi gH3.. I n ot her . .
o o 51 Y e ptbaes sass e Hesiins e Shee of sapaicand 11-cis-
r& DA tﬁesbsarbawezuf et PEBH afdfveitd-§pefetiepsm. f ol di ng
(e.g., a nutation in an opsin, such as a P23H
nmut ati on). BRI EF DESCRI PTI ON OF THE DRAW NGS Fi gur es
| A and | B apgrROs®iPBRSERIPEON OFTAW NG ENEGN f ect  of
M31S2 and 11-cisretinal on the absorbance of nutant
DefinitioRtd wi | d-t ype rhodopsin, respectively. Figures 2A
and BB-aoRiPRAIHAARNGE] cﬁ&%@’rlﬁnédeﬁgasé Bﬁd@&ﬁ& ho@d pathology
3- net adeni ne and 11-cis-retinal on the absor ance
lsmelar?dttﬁﬂ?@ presgiqe ahaimigifelded Rrpleing ﬁ@@mnbvdlrm@@m@elm and
e R R S A R
bisfoginat WltPQﬁa-Peélnfdssw,bdongylpe rhodopsi n. Figures 4A and
E)‘rrBefa%? 3@%&%0%?&1?1{%&%% fn8ant QQ%S&n& I?hat reefd{mee%ta prJteasomal activity,
such as the degradation of a ubiquinated protein.

By “autophagy inhibitor” is meant a compound that reduces the degradation of a

cellular component by a cell in which the component resides.



cis-retinal on the absorbance of nmutant P23H and

w | d-type rhodopsin. Figures 5A and 5B are absorbance
w@pwentg2show ng the effect of Gel danamyci n ankiCT/US2006/029402

11-cis-retinal on the absorbance of nutant P23H and

wi | d-type rhodopsin. Figures 6A and 6B are absorbance

spectra showi ng the effect of Celastrol and

11- cisgrgibddnlal RRibiDe i@k Ranasoudl tﬁﬁ‘; I'Be%%es l?l‘glegﬂ{{r&@ﬁularedigestion

wi | d- yFe rhodopsin. Figures /A and are absor banc

of paeromglesWenbiny Lyseremef freate egtbodintept p dysosinms inhititondrdreases the
fobsdt 1R doBliknéH absorbance of nutant P23H and

pvvi ?cgg-/ttyﬁe lr_hO(folgsrsbeé}lj.aee'Fi gures 8A and 8B are absorbance

s pec By ainbiiioi oigER-Giolge pfotedn trafsp@ET is pteantd camgound that reduces the

PGl PF EblPAh 88 b BERRIRRAE S (YR e

I !\l\/E&Tf‘HﬁbﬂD&:ﬂlhpﬁimﬂedlﬂgbiBy” ibm@h&é@n@gﬁ%ﬁ&cﬂ@ﬁs’ﬂﬂhe chaperone
' is . neant i'S e, .di sorder whose
G B B b e S R iRt Bt ik iGragp am Hopo0

AJiPoABP pocen one enbodi nent, a protein conformational

di segse, i s caused when a nj.sfolded protein interferes

wi £ 12T RS TR FeSBons el & EerY g mppung G icreagqsda dhaperone
acifvitylog &xpresSon 'oPh BéR SRR PAthwENEdddoREnt. HRat¥B& K pathway components
.Cﬁgp und that reduces a proteasonal activity, suc% as ]
e eg‘?é’é PEaRt TgHede: HspdBY: disprth a4 Hsp@). sp4gland small HSP family
meadbeRphagy i nhibitor" is neant a conpound that reduces

the degradation of a cellular conponent by a cell in

whi cRY { BécssiapoRbiRiton sdnenata eympqupd Bisbieswces fisiaplivitrof an

ehm¥BAR 1AV APRYAGi bRl reduces the intracel lular
di gesti on of macronol ecul es by a | ysosone. In one

enmboBlY niistone deapsiylasedphibitar isinidanta caeoneditbatsredives the activity of an
elﬁgﬁfeqmtﬁgécgty?a‘fésia\ﬂi&%e()f a lysosone. By "inhibitor of
ER- Gol gi '

gi protein transport” is meant a conpound that
r eduBesretlires’t erdinspreses” simeanty wxgefive dr positivehwdtefaRom, aespbatively, of
AL 3 j, to the ER By "Hsp90
ac %gie(?é’gje /{”r?ﬁ%??%’r(%lbg%neant a conpound that reduces
t he Bhéapkiodreriadly ifurictignabéontfisp@tion™ in mene tiewrh prbitei®hds, a tertiary
he iphibitar.alters prqtein hjndp.n an Hsp90 .
st P it € iR b Ghgiealb ko B b hgpteimagsumes o

bivelsnticaly fomypion:) ?oﬁfbxﬁﬁatibm ﬁf] Bial;@fcal REVIEIS REERBRL. aekbdidply, 2
o _expression qf e ocC at hway . conponent . Heat

O G R e MR A R A A

fulnetionalp bubRXitutdsPODwiliHERE Protdie P60, Hsp40 and smal | HSP
famly

Methods of the Invention

In one embodiment, the present invention provides methods of treating disease and/or
disorders or symptoms thereof which comprise administering a therapeutically effective
amount of a pharmaceutical composition comprising a compound of the formulae herein to a
subject (e.g., a mammal such as a human). Thus, one embodiment is a method of treating a
subject suffering from or susceptible to a protein conformation disease or disorder or
symptom thereof. The method includes the step of administering to the mammal a
therapeutic amount of an amount of a compound herein sufficient to treat the disease or

disorder or symptom thereof, under conditions such that the disease or disorder is treated.
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menbers. By "glycosidase inhibitor" is nmeant a

conpound that reduces the activity of an enzyne that
webk@aves2a gl ycosi dic bond. By "histone deacetRCHES2006/029402

inhibitor” is nmeant a conpound that reduces the

activity of an enzyme that deacetyl ates a histone. By

"reduces" or "increases" is neant a negative or

D05, TheBembleaichln Rl SARRRIKKE Line it (hARRhe  Alfer

25% 50% 75% or
ideotifiest avdh nesdof ﬁlsthr'f@ament) Iaateffactwc @meum ofi asorapaued ﬂmnlyed herein,

t | ol 09
L Gy ST L R GRS o
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e a nuta rote avli n
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degr de useﬂl]umein drating “audiSttichtiige” frebtnenty drd-thy ple refer to reducing

the | t |
N T e
allhaghaet paelidded, tthainy Aek6rd@for SHIHARITed AR k@ire WAt @B disorder,

copprise admnistering a therapeutically effective
C%‘?‘fgﬁ)ﬁ\’torﬁmﬁoﬁlﬁé?sﬁ‘éét@%%eﬁeﬁ‘flth@&ﬁﬁﬁgxefe%ﬂ et i sing a
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Thus one enbodi nent Is a

tfﬁ%tffﬁafd a6 thF #lé%fqﬂﬁéo @dgﬂw theprababilitrqf dgveloning aisorder or condition

iS4 SbRIRE, b GodshoRhAE Ohi idht G0 bAL MR Rb I 8RS
1d| sor der orosyn'pt om t her eof. Tﬁe rre}tgthod i ncl ﬁpélégsa dlsorder o

cepdifiPiof admini stering to the mammal a therapeutic

ook QTR S RYOR LD Y Wk

gefeerd compringiagdingrigratione of & ﬂ‘ialapqumallyl %@ase agyounlj of reccomppends
hEIreﬁlaEu% Q@orféﬁfon Qﬁm.'é‘ ?Jn%luﬂe %J gin, l{g G aﬂaﬂ%ﬂt PI P! engrharlghuma 1dl need

he su Ject uding a su o as N R
t}@teosiumiudlmga%ammemab, patic@frter bimes. zﬂuchlmatméntawﬂ bapmab]gi

. b d h
a%ﬁ&? Eéé(gdetg u&ﬁéc%%, Partl ular?;a nfs,ysuﬁl?rg % lelng,l sHscﬁgtzla @F or at
nsluﬁnln atlisest, nhsurdec,a:::n sjﬁﬁptbm thd’reoﬂd H]Ié@ﬁﬁiﬂhtl(ﬁf ofahastl bl,lt@&ts "at nsk" can
ro SI on ana ca

b2 health c ectjve
o8 B g oG Bey et d o Py ity sbeopgron of
sutijey ﬂtdﬁbiﬂtcdi@ﬁlb@tﬂér (e,tgs, gbifetid tdt%ﬁ Eﬁ]yﬂf o Bﬁ)ftélﬁ i‘r{:ﬁiker , IMARr (s
at nen e like refer to reducin
d%‘fﬂ@ﬁ?%fﬁﬁ%rf%{l%ﬁlsfafyd Pt e BRS) b SPPSYRAS ST BYsksAl Pipsei i the
trédiReRWI bl othér didotderdi vaRPIRGbASIHnk R udRL hﬁﬁyﬁﬁlgﬂ%ty be
precl yded, treating a disorder or condition does

inplgaiete t hat the disorder, condition or synpt ons
ass OTheAhRatibA %ﬁ%s%&nﬂ@@slt@dﬁgﬁﬁ@ﬁ@ﬂlﬁdsﬁha{t B\RERHfor correcting

misfolded proteins in vivo. Misfolded proteins can interfere with normal cell function, and
can result in a human Protein Conformational Disease (PCD). PCDs include o.1-antitrypsin
deficiency, cystic fibrosis, Huntington’s disease, Parkinson’s disease, Alzheimer’s disease,
nephrogenic diabetes insipidus, cancer, and prion-related disorders (e.g., Jacob-Creutzfeld
disease). The compositions and methods of the invention are particularly useful for the
prevention or treatment of ocular PCDs, including retinitis pigmentosa, age-related macular
degeneration, glaucoma, corneal dystrophies, retinoschises, Stargardt’s disease, autosomal

dominant druzen, Best’s macular dystrophy, and corneal dystrophies. Compositions of the
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As used herein, the terns "prevent," "preventing,"

“prevention,"” "prophylactic treatnent” and the |ike
WO efoen14307 r educi ng the probability of devel opi POI/ES2006/029402

di sorder or condition in a subject, who does not have,

but is at risk of or susceptible to developing a

dlsorder or condition. The therapeutlc nmet hods of the
11{\% ag %e GX@&'«S’ Heatgn l% t& 5 h1¥e| {; c%gg&?l 2) 11

enera mni §tra Ion o erap eu
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m ni ster t bj ects, .particul ar humans,
pER BePhar fopnihe RO e ot DB Binend BITbRRE a et shagi
rép6hiss easAtor,br 8 (hfsﬂﬁlé deRbtyRiéTrhbitot Qe afed tbebedchihe @bhfofmation
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Sh&sitica®, 0P tePiRaleh camBiHARIoRGHithQhe PSRhdomal hitF 0IG19E the
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enetic test
a(“ﬁgh%éﬂﬁ%‘%}@f Raredpydeningthy vswp@ﬁldpvbﬂ%r@almqwm Fidgyide, the ER-
GHE taRPBR RSl sfe?émn m%et}%ﬁ% ﬁﬂlb%le@elﬁa{ham@mt fn8 8bABRYCck

of “any other disorders in protein fo ng
Igsporse @}@ﬁ‘ﬁ@r ﬁﬁebﬁtml,d}rﬁ@hlﬁg@e d@éCqT}f}W iigibitog ch}m;d allowed a mutant

P‘Z@H %g%lh ?ﬂ)técn? A MEER acﬂgalgﬁl'rl }19 gglcﬁ'&‘gl 5@1%}91‘2‘501{ Qﬂtas&f:ﬁte with

or correcting ms roteins I n vivo.
1Mc§-mtmbé@b formo theidayssin aln adﬁwlen,ﬂh,ﬂrMOWQomahthabr Mgl B2 and the
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PR A0 SRS B AR BERALD 1o
cogfotmatioy p§ inntadie? A3l apeimyand ellew itdo farmprbsiopsinHunt i ngt on' s

di sease, Parkinson's disease, Al zheiner's disease,

nephrogeni c di abetes insipidus, cancer, and
PRoteasoniat Ialiibidordi sorders (e.g., Jacob-Creutzfeld

di sease The conpositions and net hods. of the . .

nvonbt 515 P EGRPE LI EROVE Bl Gt SRS PRI gfptens into
shdrt pdptidésPibteRbmaGhhiBitorP&%ne blﬂ@dﬂ dd)rﬁ@)ulh&d thi dah Be used

Hﬁegmsnt S(?Td%? dab ﬁae‘tl{ﬂ)gg?\fel n?ﬁ?%%%rrl leﬁt 1% g%{pgt Iggg’?-ring locked isomer

0Bl %gaétﬂ{al for cﬁesﬁa&@m SUHCTS onresl 1ﬂqybm&te@bbﬁﬁmmbﬁ&&hatsnay be
macul ar dystraoph and corneal dystroph

“&ﬂfb@f@?’ﬂcle&ﬂléordﬂ CPIRB‘Flﬁ‘%‘é'nWHﬂbH -dsrFetinal, %@@dewlator adringeeked

lm& of P1-8k-B%nbID M@qgt bs Isa&m@faiﬁ abeFol 162t BeatinBnt' @ HdtRUR
npt ons caused by t CD, of to prevent a PCD_ from

pmqn@sa pid othar @aulﬁrrfhften%esml%tgd topreieia agarpgation eprOteHmjstolding.
g&ﬁ%dsgmamﬁto@y%&h& S ﬁfam%as\/ofttﬂ@ﬁw&&mﬁ iR a8 1dcBRYstin (LC),

I nation wt rot easomal 1 nhibitor, an
Chla@dmggfytm-bmal-bptom, PS&(N ysrbgmylﬂlmﬁlm(@tﬁu)-PditrLeu-CHO), MG-
t,&r
1o A B fenfy LB B ob CHIORALL QR Al L D rva-CrrO),
M@ pd (S catyl-Loal ar-norbeu-EHE) sADEM @eactylyllcadeuivist GHOL N-

cgr%gbe%%oylf?ﬁg-P%qul%ofeugeﬁ Necaﬁ) B!: ﬁ?(t}liy%o-Ala—Phe-CHO, N-

carbobenzoyl-Leu-Leu-Phe-CHO, and salts or analogs thereof. Other proteasomal inhibitors
and their uses are described for example, in U.S. Patent No. 6,492,333.

-10 -



of a m sfolded opsin protein or to increase the anount

of correctly folded protein in a cell. Specifically,
wdaisociosseeti nal in conbination with the proteaBONEE2006/029402

inhibitor Md 32, the autophagy i nhibitor

3- et hyl adeni ne, the |ysosonmal inhibitor anmoni um

chloride, the ERGol gi transport inhibitor brefeldin A

Aiepitdsp hibidyisbi t or Gel dananycin, the heat shock
response_activator Celastrol, or the histone

deac AU{PPhA%Y 1 shevsiutienariy pqn]@crae@na«rhamcfmathmgmaummenular
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uskifud & dookhdwationy it 1y -cRrretinill H-dh ectiediQyr NCan DRI her of 11-cis-
d salts or anal ogs thereof. O her
war'%tf%rgg%ﬁea enr%ﬁfgeﬁms and their uses are described
for exanple, in U S. Patent No. 6,492, 333. Aut ophagy
i.bjtors a is an evolutionarily conserved
E#er}g‘ﬁlglr} rs‘i'ﬂf‘f”&ﬁ”?ﬁ‘é‘t‘%ggr adation of cellular conponents
in tN‘@vlyyjir@]iHsﬁSdﬁ)ro&ﬁﬁ chRef th@%m@ﬁntl?eti@eéebre%x‘%: }fétﬂ\%y in the ER. To
pi eces

in starving.cells. During aut
exé?fg%?ﬁ’&ﬁﬁa%%%@aﬁ@u e RppaTafaldedy %1 Fe/pins that arc misfolded ate

refHRiEl iRME ER. TER-GbRItADAPRADIEs URCHOME R thate ﬁ%ﬁ{‘g*igiﬂ y
with | ysosomss to have their contents éegr a
BS&???‘%B hei§ g FHmplano¥R-Gelg) tigaspgs éxhibited gipbisdeeftl iy thermathods of the

inGsmBhnation with 11-cis-retinal, 9-cisretinal,

bl

HSP90 Chaperone Inhibitors
Heat shock protein 90 (Hsp90) is responsible for chaperoning proteins involved in cell
signaling, proliferation and survival, and is essential for the conformational stability and

function of a number of proteins. HSP-90 inhibitors are useful in combination with 11-cis-
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or a 7-ring |ocked isomer of 11-c -retinal for the

treatnment of PCD. The autophagy i nhibitor 3-nethyl
wa@eoenions21 s particularly useful for the treat nRet/Us$006/029402

retinitis pignmentosa or other ocul ar di seases rel ated

to m sfolded proteins or protein aggregation.

Aut ophagy inhibitors useful in the methods of the

réthiE ptchs%tmdn Cdrtaebennghuékeélis%n{é%f 1148 }egﬂaltf& thSfreatment of RCD.
h enosi ne, hﬁ J

th enlne - met hyl adenosi ne,
fﬁ %ymlﬂ itors FI@J&\@@ SpronteoneiapHEIgH a(nrlbmwmch aageldanamycm and
ET I RY. ﬁ&e%%ﬂ%‘;(%@@a?ﬁﬁ%%ﬁ‘ fllﬁzgﬂ ﬁ{gpemfg\fally %ngﬁo ﬂspQO

car boxamnm de ri boside R crn
alfer)ifs dunsiionmad prpsnothibe er@teolymy slgg@dmulon bﬁdmbktrett@prsteiﬁb eOther HSP-

9b Y&Qﬁﬁ%nélﬁd@@ré)%ot% L€ f ra(fi?mJt o8 nogo é{’ﬁ%tér%flﬂ &t HspoQ inhyibitor

radat 1 on I'on of
they, bin ét@ﬁhbﬂﬂﬁ@d¥ﬂVﬁEPpndmtyt05|s or by pinocytosis,
and of plasma nenbrane proteins takes place in
| ysosones. Lysosomal inhibitors, such as anmoni um

Heht @Idclié&est(mspﬁptwiﬁors

tran saCC|n -L-| euc Ian1de anldlno

bt oG AR R e S T B e, ot mlosk regmonse. Tn
cwmblh@tioamm:el,l cﬁshfeﬁmﬂqﬂubi@&etlrﬁﬂ dr $alring lﬁke@ﬁ&h&gﬁ’ 11-cis-retinal,
c s?r%Fado Gﬁl{Sh ﬂ in conbination with
QR e ot fegtSicgh E§SBOTSE AFYAfOrS 456 usefit fortheytrgagasas gf PCD. Heat

shicgb l’@porﬁé ackivadtssih€lhde)Bit afedot lilgted F£ L1801, cQhistid gRethyl ester,
ans ort Inhibitors Newl y synt hesi zed

oL RSEIES Relass R erfeh F iotdeabb iy 15 raplognthercof
the ER To exit fromthe ER, the proteins nust be

HEroperl y folded. Those proteins that are misfolded are
stquei Dragetylasq Inbihitors ER- Gol gi  transport inhibitors are

us efRﬁgufaﬁBn Blh%cr)lg Eﬁﬁ‘&%ﬂ ts rﬁédlf [&%?' %@?%l?ﬁl%g?l'%ns 1nc?urglf6nlﬁ the post-

exenpl ary transport
tf?lﬁlaflwéﬂ W@fiﬁ@a%on@pf histengs by alsindnoin acdfeﬁm a6l dpeeighidon. The

eﬂz?ﬁb@ﬂe&ﬁ%ﬁ&bfé‘?gltr re CA%QBI% %ﬁ?%t?on? ~-d %%et& by %%?qugeg 4 }HSt(():IéGI |

responsi bl e aper orm ng proterns
acgtylfreablerases (HAdIs) #I@ﬂmtomldeaﬁtylaseﬁr(ﬁnﬂedls) raﬂ)dcth&ly Histone

de§§éﬁ£'ste'1ﬂlb1}o% 1n§;ﬂ pftq% %&{L@ Eaglpog_@g @@mﬁﬁ%s%htn&bgtyrate -)-

function o

Deprudeqirs é¥irtinol; mchmmxnmmn@mlmt dmalobs @esdogt | nal ,
9-cis-retinal, or a 7-ring | ocked isomer of
1l -czs-retinal for the treatnment of PCD. HSP-90

Glyaénidnise balgbitore| ude benzoqui none ansanycin anti biotics,
am no-

N
e TR RAGIRES oA 145 PAMEOuRA o e s dhaatment of

a p,rouenh doafoHapa, dlﬁhie?ﬁarﬂ'ldu&rl?bbﬂﬁ% |at@1‘ﬁ1ntlsZé'igc% igtrcgfﬁggﬁtléﬂq\%th 11-cis-
substra |

teoly% % adaflon 0
Vi Ab O GFR8 forkaddtpmer Bl 1-giswetivak Gastenaspermins, which is a
pol}&hgﬂlﬁky? ﬁlkaloﬂqydl&tbd)ﬁbrﬁ plaffibuRBY, illFNRQnkRIokRbside hydrolysis.

Castanospermine and its derivatives are particularly useful for the treatment of a PCD, such
as retinitis pigmentosa. Also useful in the methods of the invention are other glycosidase
inhibitors, including australine hydrochloride, 6-Acetamido-6-deoxy-castanospermine, which
is A powerful inhibitor of hexosaminidases, Deoxyfuconojirimycin hydrochloride (DF)),
Deoxynojirimycin (DNJ), which inhibits glucosidase I and I, Deoxygalactonojirimycin
hydrochlotide (DGJ), which inhibits o-D-galactosidase, Deoxymannojirimycin hydrochloride
(DMD), 2R,5R-Bis(hydroxymethyl)-3R,4R-dihydroxypyrrolidine (DMDP), also known as
-12-



that binds to the Hsp90 ATP/ ADP pocket. Heat Shock
Response Activators Celastrol, a quinone nethide
W@ piov@i43ene, activates the human heat shock reREDOSIN6/029402
In conbination with 11-cis-retinal, 9-cis-retinal, or
a 7-ring |l ocked isoner of 11-c -retmal, celastrol and
ot her heat shock response activators are useful for
t t r. |
Zr%cgﬁ%dé{g?,ﬂgﬁr?ﬁg?% ?tcfl Qﬁjl%lggglf 4-1%?1?00? n?lﬁsl \élglto?fr’ﬂgpde,
3iRE‘IFh§'R 6R)53,45,6-Tithyipdrocyekgmhe Hlydrdclﬂmedeawmch axélhlaisﬂorm

el Pl rts BEES T3 abfornfithy PR Rl PR SRRy, anc

I@ﬁmenmpirashubnasr dfsnanmekidiket. Ao asafelriakbomiiadtivni vathy)-cis-retinal or

|nclu ttranslatl difi ' f

G el By Sy R ER bR s (RS R onu s GRS o hewa o

(HDM}IBBmEﬁ?]/d@(g@hQEIﬁnfl'@ﬁ (MPXEgY, shddtBer g1y0051dahse inhibitors known in the
at.i on/ -deacetyl atjon processes are histone

e g%%lf‘%?ﬁ fhiinipetare FYaAFRl SofEoRIAY oRE B FyPagistial Research

LlikERACSY o1k S Bt Zé@iaﬁd) a'ﬂﬁ?ﬂe‘ﬁﬂﬁs Qﬁ%@tﬁér@% d'ewﬂl'b&l tf(S}re§(ample
i ncl ude Scrlg)t ai d pi cidin,

i ey Paip Nos. 89%3&1&863 %73 le% P%|5 84{14% ﬁ@%ééﬂ h76Aand n U.S.
raRrd: Biblit iR NRMoS@RcHer eof . A ycosi dase I nhibitors

G ycosi dase i nhibitors are one class of conpounds that

are useful for the treatnment of a protein conformation

ﬁqﬁ. dm ni stered i n conbi nati on

(%“i, ?teél?g?%foﬁ#gﬁm%Dgag%rgt inal, or a 7-ring | ocked

| s omgempésitions ofithe énvientadn ar@mlaﬂ@rbp@pﬁti fou theviieptmient ef vartually any

i i

PR P RH B SR ok B O 1SF okl Bl BB by the
aGasdaios pémmfmiéedemdtems 8s pioteivaggiageatss atrﬁd)rimawitlhin tHeaayb.yRetinitis
P p%menyos% 1soa§1 egce%ﬁ}%l%rry L?EEéI [E ‘WE]ID?]&E S ass%%aﬁ% avgl]a the ?oldlng o% an opsin -
(e.pyE2aH Gm;ua r(@enﬁalﬁka lAcgésyiOﬁ) Nodéﬁﬂ__(i)Oﬂ)lﬁBQJaﬂddﬁB_OOOiB@b, aelivell as with

YRS Sl SRR o CEETEN Biaior e 907 am

Nﬁ oh@me)smbﬂlwaaﬁyrod:lammﬁa&moﬂ 3 Al ZQO@IApr bly dor.(cr’m)l 6917.0e). CA4

no, cin whi ch
it %‘8%&5?/155 pligtiylippsiipl an@b%%\ug'?g el t@l'@dfo}’ﬁg lpfﬁwﬁﬁed in the
chMﬂfC@}@ihéﬁU dJreie Ku@@ﬂ)eye VW R'MW}ﬁﬁtbﬂldnS:a@sepﬂﬁ@@?ﬁr%irﬁa%@

oxynanno%lrl ci n hydrochl ori de

ingRrrsElydp icHBEHDINS iR W@Pﬁyﬁ?ré%@:bw‘?sgmpm%nant
rétihER r)l%n:xéﬂt&g &Bﬁi}ﬂ&ltﬁﬁ@ opfh@ i@ BMOfr Rat Increase the amount of CA4 in a

i M no-D- manni t ol 4- Di deoxy- 1, 4-i m no- D- manni t ol
bigeheraisHlyofunetional conformatlon are useful for the treatment of autosomal dominant

rgﬂ%l %1%11@& asboiated @x/ltﬂ%\ftﬁmg {Qid A% P8R Beptide.

Hydr oc ride, which 1nh
b Na &elinkied qugmbgqﬁmgsd’as;@(RS) is another ocular PCD. RS is a common cause of
i
S ek AT BB 5, D 3 oo
rmm@slmmemonﬁbb donié-dihkdd retinoscnds, a@binoronydatli-onset macular

d%ge%legmsne 1tnI nl?aei‘es R4t results in a splitting of the inner layers of the retina and severe loss

in vision. Mutations in RS1 disrupt protein folding (J Biol Chem. 2005 Mar
18;280(11):10721-30). Compositions of the invention that increase the amount of RS1 ina
biochemically functional conformation are useful for the treatment of retinoschisis.
Glaucoma is an ocular PCD that is associated with mutations in myocilin. Myocilin is
a secreted glycoprotein of unknown function that is ubiquitously expressed in many human
-13-



11-cis-retinal are N-butyldeoxynojirimycin (BDNJ),
N-nonyl DNJ (NDNJ), N-hexyl DNJ (HDNJ),

wOoRevgbdeoxynoj i ri mycin (MDNJ), and ot her gl BCDEFAEE29402
inhibitors known in the art. dycosidase inhibitors

are avail able comrercially, for exanple, from
I ndustrial Research Limted (Wellington, New Zeal and)

ofsfads, HRIREISHObyel NrRskid la@rmhﬁe,rtﬁe AO&S A
n S(J S. Pat enty Nos. Z,n8 g I%Qm Jagge (g%%%&
glgugoma, ¢ depding Gapsg of blindnoss- WO&H@/Iqen Mlltglt nwatnélm accumulate in the

ef?dﬂ%ldsﬁlﬂiﬂeﬁéhh{ﬂ@ of tr%g@gtgg 0488043 1nsgﬁUﬂe%%%rE%a?és?ﬁgothA\%n g eé ﬁ1'= Biol

Conf ormati onal Di sorders Conpos
Chra- H0 e 31280(R3):21843-01; GanBankhAceessiert NenNMf000261tand| | y

rder (PCD). ..Such
Aarupe) SRS RO LBl L il Pt
bipchsnyralydupationa icofomsation @teelscfuh@g theg@b@®enosf thydailintsociated
1%&};111 the eye. Retinitis pignentosa is an exenplary
ocul ar PCD that is associated with the misfolding of
an o@igrgard(td;kgmgcm%g@pmum) 1s(aﬁ©ﬁﬂ&fﬂ€]l\ﬁﬁefs$bs{éﬁ1af8@$v1th

as th nmut at i Qns
Mﬁ‘gom SHanhyarag M %‘%ﬁg‘?@gﬁo’) ‘\Zl}ec‘fgﬂ’ég?&c P rad ‘ﬁlé%a member
ofNike BLO7AMilg nfiprdieind A208) i Re ?Siim}%?ts ggklze? é‘? %&&y acids.
i's a
Nﬁ%ﬁ?%‘;’%%;‘l E&#@p‘ﬁ?ﬁ? g?ﬁ“i lﬁAgg‘iﬁt%%r g'i% il a‘&P%ﬂn@i Aomingt Staygardt-
likeé ghd@ar@x@h%ﬁ@d(%ﬂmmp EICRVAR inbi@hd froteins Eé?:ﬁmtﬂléf@eﬁ large
RLAW E n causes the CA4 protein to be
oSk a1 AL PHT N S (G pbri Sokighemy PG kP HpubHGeoRank

A8¢bfs§161{ Nbg. OTN @b ps0ma N o %@ﬁtc&ﬁﬂdsﬁ‘ﬂoﬁé S il ﬂvﬁ‘ﬂﬁ)ﬁ Bt i 1ncrease
ns_of the invention that increase t

thg npos'qf ?ﬁ%ﬁdahé}ﬁcbeampgﬂwfuwaon@ﬁanfomm ﬂrcaw@hfoaﬂe

trét@ntlof BRFgatdiiké haalisERbeRlatight 0OSOMal dom nant
retinitis pignmentosa associated with nutations in the

caa Malpifigdsyengiaese ML) ardRoynahenssicemb eettmmloiysﬂrmﬁwiDHRS)) refer to
twoSauddSih R onBtit FEDEHR arRohdr st iz @%?eglg&/aﬁ f . ePosfcg kP(hwn as

juvenil e macul ar degeneration i n
dipsgin tquﬂm:@@@@;ﬁ)benpph 0eosin) p1gmpntreptthain0de@E) nEFEVIEl has a role in

refifiad Bﬂﬂéﬂ Rwlxﬁatfo?l FISJ 1{1{34;\%% ih teI 3%81%0 hl ciuéag d? g?g?rap%rg(éfocng etal.,

ear | y- onset nacu enerati on
NatrGegets ;b?ﬁ& Yonag(2p199- 2@) I(GmBank Ay:earssomNos N®&1 10e4io3anand

NP qjé)t@g%% ?fﬁllf'a FEIYI? % W féﬁge%w%lq%ellsé %omposmons of the
mgem@n Fhat Ihﬁr'éﬁsb-tﬁi@moﬁoﬂiEEHMP DS Bgtﬁchéxﬂﬁ:allyﬂﬂliﬁfﬁdn@mohﬂﬁﬁlatlon
t a t .o n a _biochemcally
ar\l? B%@? ?%ﬁ% b 8})1?[% PE%IF‘?S(?W ﬁlioémﬁ@é#’i}’lsenf or the treatnent
of rBesi'snomolat 8yssoplsl iaun @llfstdnﬁll @&ni‘ﬁ@ﬁt |P@1D tﬁﬁti)s thadd Bysmutatlons

th muta n rTy oci ilinis
in 3P 912%5953” 8%‘?1‘0%"@?‘{*? SR HOAKD SHE TP {OPReR eisb, DNA Seq.
200D Dty 2GUE49 1 -BX @ ABIREA LR sHEH Mo NVR 0L BB N5 NP”G(BAH% 9
the eye, Mutatijons in this the nyocilin protein ca
Mgiﬁgorfsdlla ]:ﬁ:sgpphm likely cause protein misfolding. Compositions of the 1nvent10n that
increase the amount of correctly folded bestrophin are useful for the treatment of Best’s
macular dystrophy. ‘
5q31-linked corneal dystrophies are autosomal dominant PCDs that are characterized
by age-dependent progressive accumulation of protein deposits in the cornea followed by
visual impairment. Mutations in the BIGH3 gene (GenBank Accession No: NM_000358),
also termed TGFBI (transforming growth factor-B~induced) were found to be responsible for
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gl aucoma, a | eadi ng cause of blindness worl dw de.
Mut ant nyocilins accunulate in the endoplasmc

wo edo7ou3em of transfected cells as insol ubl e aPQrEsRDEs29402
(Aroca-Aguilar et al., Biol Chem 2005 Jun 3;
280(22):21043-51; GenBank Accession Nos. NM 000261 and
NP_000252). Conpositions of the invention that

ﬂ‘ug‘ Sﬁtﬁ@%&aﬁg BecA *dﬂg Qs @Ss bi tﬂ? AFg ?pésqrgé'flea{p HeXiﬁi{.les resultin

functi con rmatl on are use
comesrgrseificidapasiiivo of theedcaged protrim(GegBanlgAcatsid e NP_000349) via

1, )
TR Bl 90F PR sl i oBR A6 Blp SR irolel m sqpmpt v
C@ﬁlp@atlgynsl of ﬁg: igveation fhat inyregse ittbsimblint of carreelylfeldedTGFBEprotein are
nvol ved t he bi osynt hesi s of
u\E/éefr8 yf]; t?ﬁ gtglx %tﬂlg?tp()fg gﬁt (}]1%%?8 |(’8{1§“35}i %ﬁ?ﬁgﬂl 'Ghs in E{O\/L4 have
beenln derbibbdi@@dnt, Ehle ﬁﬁ\tegﬁdiﬁ Srovidédn laett(msxs@n ﬁi(bmtg%gg ftédtient
Star dtlike C egengration T a
Eleoe et B St e AR R e s YL P e g Marker)
(e 8, ddyangteRlisttedetetn HEMANSOBY :ﬁ&on@iound Her&h ol '\R/lrgggfzﬁr indicator

200 J Epub) (GenBank Accessi on_ Nos.
ﬂ}fﬁ %%%%@&Suc CEADEENIRE 6> TCoPHEs2Y HiReIpigH S Stlﬁ%ﬁng from or
shsﬁ@ﬁtﬂ%ﬁﬁ aldOr RABY Inp®ImsFEh&MhsdoBiafd Hi@GHRGBIFSIHNY (including

f.uncti onal conforrmt| on are useful for 'the treatnent
mifolging). 4a phich thacubiseicias heenddpinsiered ¢ Barappuicapopat of a compound

hb@MERHNSS® tfdvl the 83chsDBY é}‘ﬁlp‘f@ﬁﬁﬂ&@ﬁb ThE iév@laclf l\ﬁz}fﬁ&rd%ﬂﬂmed in

(DHRD) refer to two autosomal dom nant PCDs
thermagthed @ be eempayed olknewn lvels of Mekssinteithenhselthyordalisortrols or

1ﬂ &ﬁér a@i‘ﬁ@fé Ltﬁelh% 9 @ﬂﬁﬁtsl[kﬂth(a Igﬁbj L& 'd&g'(}se gﬂaﬂfgeﬂ{ %h&@&hﬁéﬁiﬂlmg

has a role in-retin rusen 1orng
aamnd @Viﬂlmfédlaﬂea! i the shigeat is dsteoginedat artimepant later than the

L t 99 J
SSERIEA 38 NONE ol L BB R0 RL AL o
diseuse 040e Gﬁﬁcadvutf et thﬁEﬁM:Iln ceﬁalmpmfaniedi eﬂbahdlemte,taajrﬂ&dahnent level
o%ﬁéeeglsngcﬁ u%_]ect i3 ﬁptgrsﬁlll%é fbetgﬂ%glg \égtgl{?é cg q}ﬂ; to this

iffvembixtog ﬂmairemeﬂﬁlemﬂ&teﬂ ofMarker ctaﬁeliehﬂbefcﬁﬂhpdrb&tottheﬁtfmﬂ Marker in
ut.o | dom nant drusen. Best cul ar. dystro

R s AT B A AP BaD dppns Be Chke fighe treatmen

mJt atl ons i n VMD2 (hBESTI), which encodes Bestrophin,

ﬁ neI (Conmez et al., DNA Seq. 2001 Dec;

P %"("5‘“‘6 “ Wof 8BBank Accessi on Nos: NM 004183

and Nﬂx&ﬁéskﬂﬂhven%ﬁ ﬁahtu%@%hhﬂﬂm@&ﬁ&&l %%hﬁhbﬁ%h%n&ﬁg' §&npounds
tein msfoldin nposi tions of the invention that

tqgﬁ@?fe‘ﬁ@bp hapraacgpially a@rapféle}f: FEEESyWHeEt de gompaindepiayide frdhe
gotefhidh of #mutaleprbie8dh ABMch&hicASSAnSioNBCHBImAWat ER@NY -

preparations have both therapeutic and prophylactic applications. In one embodiment, a
pharmaceutical composition includes 11-cis-retinal or 9-cis-retinal in combination with at
least one additional compound that is a proteasomal inhibitor, an autophagy inhibitor, a
lysosomal inhibitor, an inhibitor of protein transport from the ER to the Golgi, an Hsp90
chaperone inhibitor, a heat shock response activator, a glycosidase inhibitor, or a histone
deacetylase inhibitor. The 11-cis-retinal or 9-cis-retinal and the second compound are
formulated together or separately. In another embodiment, a pharmaceutical composition
includes a proteasomal inhibitor or an autophagy inhibitor. Compounds of the invention may
be administered as part of a pharmaceutical composition. The compositions should be sterile
-15-



5931 -linked corneal dystrophies are autosonal

dom nant PCDs that are characterized by age-dependent
w@e@gnessi ve accumrul ati on of protein deposits PCT/UR®06/029402

cornea followed by visual inpairnent. Mutations in the

Bl GH3 gene (GenBank Accession No: NM 000358), also

termed TGFBI (transform ng growth factor-b-induced)

re.f. be.re nsi b I.S..entire group_ of
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of ¢ gﬁ?@&fﬁ“@"'ﬁ GPHBFHEE Bl%ﬁ FOERIR t‘é'ﬂ’% uqu 3@@0@5}%%@
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faffl .Gt ed Eati epts to_ establish ”tc[]e subj ect' s di sease

gt adpjustrafig B APy TH TRHES | deBOE R F LR gaN G dporgnic
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| ater than the determ nation of the first |evel, and
adpanigtighon- e the) compprengsaHblis Riatmiaseisal aopposiens absgatsecapgble of

tRing 8898 AEd W 1R 1RhdI6REY 0Plhe LREert RREARN, addWwiBfLabRbiRer, in a
preferred enbodi nents, a tﬁr e-treatnment | evel of Marker
oH

magnertiachsthe tere isng iterastion thelavayld sybstersiaBi inpai thedesired
pmgﬁﬁgaﬁ@glemg*di ng to this invention; this

pre-treatnent 1evel of Marker can then be conpared to

t he Cemppungs ofitle prsserit mvetiongsaipeemtziiaddn 2 phampecaticatiynt

af f&%ﬁﬁ?ieﬁt‘? ﬂ%%i%%ﬁk réfé}iblg%ﬁtgiﬁ%ir%% o8 §ﬁ%¥ﬁ‘ﬁ€£&t such as

rmaceut| cal mposi t1ons The present 1 nvention

shlestanoesahbat phizmeaisetoticitaindrphepinlstabdits. Swhpmatsgiatrpre non-toxic to
her with phar i.cally acceptabl e

b e R
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polyaspartate; proteins, such as serum albumin, gelatin, or immunoglobulins; hydrophilic
polymers, such as polyvinylpyrrolidone (PVP), polypropylene glycols (PPGs), and
polyethylene glycols (PEGs); amino acids, such as glycine, glutamic acid, aspartic acid,

histidine, lysine, or arginine; monosaccharides, disaccharides, and other carbohydrates
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i nhibitor, an autophagy inhibitor, a |ysosonal

WO pdvi7ioi1430T, an i nhibitor of protein transport PCDDOS100€029402
ER to the Gol gi, an Hsp90 chaperone inhibitor, a heat
shock response activator, a glycosidase inhibitor, or
a hi stone deacetylase inhibitor. The 11-cis-retinal or
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pr ef bV PTegmisTREOMTqNES aterveitabls- e antdiods ofthe Bwettioas

generally speaking, may be practiced using any mode of administration that is medically

acceptable, meaning any mode that produces effective levels of the active compounds

without causing clinically unacceptable adverse effects. In one preferred embodiment, a

composition of the invention is administered intraocularly. Other modes of administration

include oral, rectal, topical, intraocular, buccal, intravaginal, intracisternal,

intracerebroventricular, intratracheal, nasal, transdermal, within/on implants, or parenteral
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subst ances that enhance isotonicity and chem ca
stability. Such materials are non-toxic to recipients

w@roovhesdebsages and concentrations enpl oyed, aPdI/US2006/029402
i nclude buffers such as phosphate, citrate, succinate,
acetate, lactate, tartrate, and other organic acids or
their salts; tris- hydroxynethyl am nonet hane (TR S),

R T TR SR T —
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B b phr g onipg i Seb'éﬂvag@mwﬂé%@éﬂaw géne that axpressas
aaldﬁavaﬂ Rﬁ&rﬁ@bﬂoﬂﬁh whitEhiddebh mitbddced 8stdidin dgma sRBIRG thksgatied
e desired outcone. It may al so depend upon the
@”of the condition, the age and physical condition

Of t P&rﬁﬁ@uﬁ&ﬁ coﬁl%’&ltf(‘)% b e Qlfvelﬁf?bﬂ%h'ﬁ &ﬁﬁgnsé Bﬁ{ (?rgﬁ{ore bf1 buffering
any, and ik ors wel known to he nedi cal
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o B UL 5L 5 RSP 5 1 B85, oo
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i[t) rdetg ellr’]ntldalzg)]l\é gll‘;]({ allc%tr;te\/\lgllljs! dI‘hke): %Hfbru?trg]riggbgolilﬁpound may be present in

any amount suitable to maintain the pH of the formulation at a predetermined level.
Pharmaceutical compositions of the invention can also contain one or more osmotic

modulating agents, i.e., a compound that modulates the osmotic properties (e.g, tonicity,

osmolality and/or osmotic pressure) of the formulation to a level that is acceptable to the

blood stream and blood cells of recipient individuals. The osmotic modulating agent can be
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0.01 ny/ kg per day to about 1000 ng/kg per day. It is

expected that doses ranging from about 50 to about
wQe®o/omgtkg Wil | be suitable. Lower doses w | | PCEES1006/029402

fromcertain fornms of adm nistration, such as

i ntravenous adm nistration. In the event that a
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therapeutlc acro raln arrier |
foguletigat. i Amy doitatdenqreagpears hqn]dena:yl terempthyad providedhthat it prov1des

S0 S BT, RO B AR i v
h}fdmhillctlmu@ ﬂﬂwﬁaﬁmhmphs bfﬂhﬁh@@n@ﬂ&dﬂe@ﬁhiq&}ds @cdlde: glycerol;

[ n hyl ct i C
P itk O o RieRusiooath Lo o NGl wah ssahytene
glyeil, Idleihyléﬂe%lyims mhﬁﬁﬁ%mbgpolyaﬁylmfg@wol @@EG") 200 PEG 300, and
P%gg(? | onsl of this i nyent,j on %an optll onal ])e/ t he
BWBY ge Siehics tiprepyleps gyealisrweyiiess V‘é&»
pdlﬁﬁd)pgwiﬂne @lyRbISPRG') 408, BPGS725 PPIRG eEBP@R00RPPE3000 and PPG

40§h0| ogical material, so long as it does not cause
verse effects upon adm nistration to a subject.

Sui %%ﬁc@!@ﬁl&ioﬁ@oﬁﬁo&'o@H@Qﬁ\féﬁﬁorﬂﬁhgfsb 8k aﬂﬁa\(edba%u oug/non-
obt ai ned from human or manmal i an pl asma of the

aqpeRus figid dorgrlatien nday sueﬁbmoaﬁ@leav%hquadofoenulemm o as those
deSdeibked 86hve rbah e el‘ri}gfoyecf 41G4B @Wﬁfynﬁfﬂ%ﬂg fiqui§ ¥rhfatisn, s%h 245 those

|ysateS of reco I hant t1ssue’cC ture, viruses
depraibed phaye, rspvidesdehaty ﬂmentméethgwrwnmqwogehwm RamMatlon provides

sta%ﬁl% foohe §orﬁ’pcﬂﬁﬁ@5ht£ﬁedml !P?e@ergrllﬁ%mn&[ gctlu%o&]s 11qu1(f in such a

has™ bee
formulatlon 1s a hydrophilic liquid. Illustrative examples of suitable non-aqueous liquids

include: glycerol; DMSO; PMS; ethylene glycols, such as PEG 200, PEG 300, and PEG 400;
and propylene glycols, such as PPG 425, PPG 725, PPG 1000, PPG 2000, PPG 3000 and
PPG 4000.
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i ntroduced according to standard reconbi nant DNA
techniques; or fromthe fluids (e.g., blood, mlk,

WO gouplo143eri ne or the |ike) or transgeni c ani maPGT/URRDG6/029402
contain a gene that expresses a human plasma protein
whi ch has been introduced according to standard
transgeni c techni ques. Pharmaceutical conpositions of
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dén% osS gﬁgrOE of the formul ation.. One skilled

VRGP Sip Y BRG ape Eacimyto deen o nbianp BIsness (They tnclude
p(ﬂ'_flmer bgsa/@mtfems BimhlatE pBI@IiUﬂllclﬁlﬁ '(Ult@ P‘? axd. 3fom 9@'?%&6}3&111? Patent No.

ve for l.on ustrative exanple

> és‘?ﬁ/ ‘5 ’Yéla‘f%ﬂﬁeggu %ﬁdﬁs%P vexalgieppelyantplastont, polyat¢ramisles,
dlylirthaés@eril Pblyhydrbiy@iyhie aci@dlshhvas HEII'D 23- 3?%@%&%&&?{100&5&1 €

sod |un1acetate sugars, SUC as suc rose,

(Eé‘Fﬂi’e‘?Pal?ﬁ‘i‘?“F Bio: 13309450, swpplamersofi Etghaamiglagisi and gamme-ethyl-L-
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@ggents he osnbti ¢ hodul at
#te) eriethyigpe mb@q@taﬁ@@amr,ﬁm dlg . Bibmed MaetuRet £5:267-277;
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Conposi tions conpri Si ound of the pr esent
i nv éﬁhﬁrﬁﬁa@dﬁﬁ fonstained- wlﬁlaw opaipesitionsetcildeisembpermiestle plymer

| and/ or _nan
mgtﬁl:éé 115J t va of sﬁ?&ﬁgﬁic : ’O . ,Ftﬁgnts, 9t élrlﬁrgcaﬁsgl elsglggrytsp{gems also
1nd@¢m®gfﬁolmr systbntshhztt avd: lipidndicludialy etefds acRhE &lesterol, cholesterol

esters and fatty acids or neutral fats such as mono- di- and tri-glycerides; hydrogel release

systems such as biologically-derived bioresorbable hydrogel (i.e., chitin hydrogels or
chitosan hydrogels); sylastic systems; peptide based systems; wax coatings; compressed
tablets using conventional binders and excipients; partially fused implants; and the like.

Specific examples include, but are not limited to: (a) erosional systems in which the agent is
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reci pient individuals may be used. The skilled

artisan, based on these two criteria, can determ ne
waeiovabi3er metal ions enpirically and suitabl e BOUUS®S6/029402

of such netal ions are known, and include inorganic

and organic salts. Pharmaceutical conpositions of the

i nvention can al so be a non-aqueous |iquid
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ligne keshak b nonb&l6nd] Qﬁhboﬁﬁ#ﬁ?iﬂ Sgl%doﬂﬂiddoﬂ ;ﬂ'?tél{ﬁc Iilﬁ)somes are

fornuliglon is a hydro [ustrative
COUYRSTHE s avlable, ﬁ?latﬁ-/ bcwg%hafqu@@m@lel, awP@gEcmmd

Rt By s W s U5

Pra@ﬂlaﬁd\wisnmﬁmamzwmmp@lm@re@oqm\mﬂ@;m@m 3000 and
dibetide ngmgﬂi'u m!nﬁuﬁ e%d? f’or 1}1@ ﬁipgﬁ%mgﬁ are well known in

Stormge of the aCt|ge ag n S In a
the, it prybleave beapdestrided inenarStpmbliatibisg fiir dxafrﬁ}ﬂéni]h BIEI 30118, 128/ Epstein

315268, Aladssd SRR Mool e o i
Scor(UBA) We40B 03 (1 BOY; HPG2:34; mwsm}z@@s @h@spgpdwmgmp

8 RS9 1SR i e b TR o

10 3P4 .peipbscties alo bawdiesi fevie@el By GRBBERSES, (), Bhhds Biotechnol. ,3:
23keperature, and a nultiplicity of other factors that’

may ‘af fect therapeutic efficacy. In certain

enb (Aﬂhbﬂﬁﬂty‘pe af iarldiak bﬁ)cétﬁbﬂti@le@ﬁmﬁﬁﬁ?ﬂ@le%} Frf1nR et Rufdfble for
ques for ari ng aeroso

é'gﬁ mon g aer osol . Techni P
1m8 p osréy mapma ?)Thfeﬁlipﬁph gExﬁglﬂ’iﬁﬂéb‘f"Frﬁ@b eamplamg fthat are useful
in KMMndeQNﬁMﬁQnéﬂﬁodsdfé bdscrittdtihecf ﬁﬁterﬁ%ﬁgf ﬁ)lp idatiof HEN

shoul d utilize conponents
PCH/O8/65507Biblication No. W6 05,2455, entitied “Polymeric Gene Delivery System”).
PCT/US/0307 describes biocompatible, preferably biodegradable polymeric matrices for

containing an exogenous gene under the control of an appropriate promoter. The polymeric
matrices can be used to achieve sustained release of the exogenous gene or gene product in
the subject.
The polymeric matrix preferably is in the form of a microparticle such as a
microsphere (wherein an agent is dispersed throughout a solid polymeric matrix) or a
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whemwdiong2rapacity (see, for exanple, Sciarra apdr/Ts1006€029402
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polyPORReudly S g e oL B st Bsk e ot e LR beyLA08kgt its weight
1nVWeiteICh(ﬁdtﬁl1rﬂ@i5 JopESHDE Qﬁo‘i@s@-lﬁﬁé& RIS mUBvABn GO\ Bﬁl'e%n
partially fused inplants;

blnqg ? exci pi ents; d
the FToRWIAT,SEtEa0 BoLRRIRSTIEER 3R OF Uerd to Frm e bodagradable deivery
sylstefd 61l dd: %olyﬁﬁ)de@ fp@@'c%@ﬂate%}’lﬁﬁ}ea‘ﬁ&dén@s, ‘ﬁ’@fyglﬁyﬁa %lg&?snt

i scontained in a rmwth matri X such
PRlexbrlensetriden nohalkyleae tormpthalsdes, plypsny] 7ipshols) p@lernmllathers
PO e B EiaieC Bt lol ol 5 ED8UGRY B et
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butyrate, cellulose acetate phthalate, carboxylethyl cellulose, cellulose triacetate, cellulose

sulphate sodium salt, poly(methy] methacrylate), poly(ethyl methacrylate),

poly(butylmethacrylate), poly(isobutyl methacrylate), poly(hexylmethacrylate), poly(isodecyl

methacrylate), poly(laury]l methacrylate), poly(phenyl methacrylate), poly(methyl acrylate),

poly(isopropyl acrylate), poly(isobutyl acrylate), poly(octadecyl acrylate), polyethylene,
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systens including oil-in-water enulsions, mcelles,
m xed mcelles, and |iposones. Liposones are
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€O 030- 4034 (1980); EP 52, 322; EP 36, 676 EP 88, 046;
EP 143,949; EP 142, 641; Japanese Pat. Appl. 83-118008;
U S. Pat. Nos. 4, 485, 045 and 4, 544, 545; and EP
Ma@bod4 Oculaydielivery al so have been revi ewed by
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delivery is to maximize the amount of drug contained in an intraocular device or implant

while minimizing its size in order to prolong the duration of the implant. See, e.g., U.S.
Patents 5,378,475; 6,375,972, and 6,756,058 and U.S. Publications 20050096290 and
200501269448. Such implants may be biodegradable and/or biocompatible implants, or may
be non-biodegradable implants. Biodegradable ocular implants are described, for example, in
U.S. Patent Publication No. 20050048099. The implants may be permeable or impermeable
to the active agent, and may be inserted into a chamber of the eye, such as the anterior or

posterior chambers or may be implanted in the schlera, transchoroidal space, or an
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Patents 5, 378, 475; 6, 375,972, and 6, 756, 058 and U. S.
Publ i cati ons 20050096290 and 200501269448. Such

WO pant3g7 may be bi odegradabl e and/ or bi oconparChiU82006/029402
i npl ants, or nmay be non-bi odegradabl e inpl ants.
Bi odegr adabl e ocul ar inplants are described, for
exanple, in U S. Patent Publication No. 20050048099.
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methacrylates), poly(butylmethacrylate), poly(isobutylmethacrylate), poly(hexlmethacrylate),
poly(isodecl methacrylate), poly(lauryl methacrylate), poly(phenyl methacrylate),
poly(methyl acEylate), poly(isopropyl acrylate), poly(isobutyl acrylate), poly(octadecl
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on the results of the initial clinical trials and the needs of a particular patient.
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bi odegr adabl e"she nown 1 n e art
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bmhbniwaéu f\mdtlhnea corefortatiah b;z at 1eaak Y0%,Cl 586 IoﬂZ@Yo Qoiprdfebiby 25%,
pcreases art col e and
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nuc LH‘Idesde tﬁe éfﬁt:zﬁ:[sfbf fhe 1Mﬁﬁ&ﬂédm;\f/‘%1ﬁ@1ﬁ&§s|@y@i i8.@n BRidiaf MBgk!

W, t yet hyl ene ich al so_jncreases
bt B XF ey 48 e hci o e ety S oy Hominglon's
di¢ase, Pladdihsonrs di%batse r Aakdid & Ydisdabts n&fkdgesic QiBeteSinsipidus, cancer

oxysuccini mde (NHS) ester for

convert e an Nhy dr
(ecinraPeshe %ﬂﬁwaém%ﬁww AePranFdeed ﬂlwd%rgﬁea&dagob -Creutzfeld
digéa@pnpati bl e pol yners useful in the conposition and
net hods of the invention include, but are not limted
to, polyam des, polycarbonates, polyal kyl enes,

TER 06 goh & Snd Extracts

In general, compounds capable of increasing the amount of a correctly folded protein
in a cell are identified from large libraries of either natural product or synthetic (or semi-
synthetic) extracts or chemical libraries according to methods known in the art. Those skilled
in the field of drug discovery and development will understand that the precise source of test

extracts or compounds is not critical to the screening procedure(s) of the invention.
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gl ycol s, polyal kyl ene oxi des, polyal kyl ene
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w@eioywi4syt esters, polyvinyl halides, PCT/US2006/029402
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_l

Combination Therapies
Compositions of the invention useful for the treatment of a PCD (e.g., retinitis
pigmentosa, Huntington’s disease, Parkinson’s disease, Alzheimer’s disease, nephrogenic
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frequency of injection wll initially be once a week,
as has been done in sonme mce studies. However, this
wo e@auesey mght be optimally adjusted from onECTHHS2006029402
every two weeks to nonthly, depending upon the results
obtained fromthe initial clinical trials and the
needs of a particular patient. Human dosage armunts
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Kits
The invention provides kits for the treatment or prevention of a PCD or symptoms
thereof. In one embodiment, the kit includes a pharmaceutical pack comprising an effective
amount of 11-cis-retinal or 9-cis-retinal and any one or more of the following: a proteasomal
inhibitor (e.g., MG132), an autophagy inhibitor (e.g., 3-methyladenine), a lysosomal inhibitor
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exi SRS COmPRSTNS of the iFPRI98 iRRsease the reporery PErgcombinant

pcﬁyb%bﬁ(ﬂa@ hevih@s bﬁ@lﬁb@ﬂl@éﬂyr&gtnre%egﬁmlﬁfondﬂléye&je %gl}e%)fﬁtulaaﬁf for

qS? .,.sem-synthesis or total synthesis)
enlpeg the exesaion efyired son mgmbmﬂ@ﬂmmpn@ldelkuowmmtthe art. In

partididr RSrmipBsiti GRGE BRhfLSfon are useful for enhancing the recovery of biologically

active polypeptides that tend to form aggregates of inactive proteins or that form inclusion

bodies. To enhance recovery of biologically active forms of such proteins, at least one or
more of the compositions of the invention is added to the media of a recombinant cell (e.g., a
eukaryotic cell, mammalian cell, or yeast cell) expressing the protein at the time that protein
synthesis is induced. Such compositions include a proteasomal inhibitor, an autophagy
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l'ipid-, peptide-, and nucleic acid-based conmpounds.
Synthetic conpound |ibraries are comercially

wae@loadske from Brandon Associ ates (Merri mack, PCX/HS3006/029402
and Aldrich Chem cal (Ml waukee, Ws.). Alternatively,
libraries of natural conpounds in the form of
bacterial, fungal, plant, and aninal extracts are

1I W Clk@sgﬁ{aqu\ﬁﬁbl ?éﬁ@gﬂl&ﬁ@g@f&lﬂfg{pﬁgnsggr( %ﬁ}ﬂr‘rﬁ%ﬁR Likshe Golgi, an

H@?Q)dmpﬁpmolmbmnea plycesidasemhibitst, b 1heH:t ehc(cEtrespSilse actEvator, or a

e s R BRI Sttt s PR GPSantiam) e gpon.
léﬂc&-mnmﬂ ur:@dxs-reﬁnadmsy bedlded octhe ehiedig at the figic lod deludtivavwn
rd extract.i

t t and
1 ac Lt EEeh SRbIHB RO RO Eh e Riec] t TSP raion gy sutable
hbitleR K:vyth an oﬁpdm&lmlypspﬁ@a@lbwnmmeﬁd &6l msneage sltfaergd@hdthereof

.chem hysi c bi nmet hods
Yy aﬁl’faﬁgﬁxpfgﬁ&leveﬁ% fet | @as ﬁ%‘i@ﬁ @ '5? fieldrof gio ‘ﬂa’f @elaaéwgﬂ
vadelstaeMaAtaRied wfd%a'dhéty obBGHRdsSibA Bk tdnddhay RUBQDS ptd¥ide the

dereplication .g., taxonom ¢_dereplicatiaon,
regopbgRRiIPtctte 6P¥e€1é? hesth celbysad ispiehsietisp! tadiedpyangian i dn,

r@on®dMnGRIYepdle R ﬂer}ﬁ&ﬁl@éa 1an'irtJah§ afR} édi?algéﬁé Rt e:fgf o

repllcates or repeats of materi al al rea known
Spedarongeesi sgravigideningest ¢ellerq grgSTAl m11§f<mr@mnqdm@p@1kne g, NIH 3T3,

IRN9 %r%ré?@raﬁ?@(@’c%ﬂs)“@ﬁwye@lﬁ aROS St dBleCrrony ¥ %ﬁaﬁ%e%@ources (e.g.,

extract is found to correct he conformation o
the Ameticga dype Orlaire Cﬁllnoclh@qu%klaed, iMrchial$og eeog.gt Apsubel et al., Current

RASId iV Bioleag lﬁéltog% eg{?oﬂfi%gf AN 48 sbﬁsohgdﬁe‘gpmtﬁéé of

constituents resp bserved ef
trﬁhsfsctlon hed o ghoicef Oﬂehgegm‘abtcle@wll dbpeaodton directtosionystemmelected.

e thec I rac erizati
5fonl(r];g r?%%}gg({ ?%nd?ég b%d Sl %él %t a[@ u\RAr 3 eerets%on Plthicles
nnaylbd@hwn framtthésh atovideds easia Glhlﬁng/Vedtotsocﬁ Labazatoryedaduyl (P. H.

foI e ds of fractionation and
PBPTS ¢ tﬁgﬁ g‘fppglﬁéfﬁ?heterogenous extracts are known
int llkevaﬁéﬂy of bAprebe®h s RthmCexinp ot fikSpradieiddn sfreddmbitmaf pdlypeptides.
E%gents for thei eat nt of an ‘?atholo relat(? o a
CFHEA R el rB’fO peiBs Bich P é@ éﬁ“éout imitation,
cEld@ibk6d1] pisdRei, bhEAnACRATH RtotDe. gebm&.s d&n@mofnrba&daﬁal
art, Corrbl nation Therapi es Corrp03| tions of

Plagpidst frozm berdatophage ofrom fransppsnss fEnse yesst engpw (fr@mgmsemon

eleglch] frérh yéﬁsm&%ﬁal dTbHRdts) %ﬁfblﬁlséé' sa@PaSaculoviruses, papova
Par ki nson"s di sease, Al zheiner's di sease,

VB R Befett DHiOarse i Vinagsprdeneyirusesntostl poxFignses, pseudorabies viruses
aﬁ& fe@[%vmla@taﬁfﬂv&to%@m@e&ﬁoﬁ%&bﬁéml@%ebeo@r eut zfel d

di sease) may, if desired, be admnistered in
conbOnes the recombinan mplyseriide i ekprenssadbip itohsedne.gn usingaffinity

c?fof‘ﬁatog% V§; teltglr%%rb] Hxﬁnéﬂé Hﬁﬂn%b%? (e. :‘Fﬁgﬂgég %JS cg-:gcl:r?)@h ﬁg‘rem) raised
against the polypeptide may be attached to a column and used to isolate the recombinant
polypeptide. Lysis and fractionation of polypeptide-harboring cells prior to affinity
chromatography may be performed by standard methods (see, e.g., Ausubel et al., supra).
Once isolated, the recombinant protein can, if desired, be further purified, e.g., by high
performance liquid chromatography (see, e.g., Fisher, Laboratory Techniques In
Biochemistry and Molecular Biology, eds., Work and Burdon, Elsevier, 1980).
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Par ki nson' s di sease, standard therapies include the

adm ni stration of any one or nore of the follow ng
wa@lopani4se7 r ecept or agoni sts | evodopal/ car bi dopaPCT/US2006/029402

amant adi ne, bronocriptine, pergolide, aponorphine,

benserazi de, |ysuride, nesul ergine, lisuride,

| ergotrile, nmemantine, netergoline, piribedil

#&gﬁﬁ%@g, tyrosi ne, phenyl al ani ne, bronocriptine
Sy , pergolide nmesylate; other standard therapies
i ncl BegnidagpipinedatRApsymmsised mﬂmﬁre@m grougl @ anlremited retinal

FlRPIsT 20 R B2 ARy 4% Rbblisoe T renomeesplin e

béfkired idrsabseQrrnOima ylsiblﬁelué) to thop@grtsitdi1essid@ipbiptiersd vision in

paﬁ%?ffsgséﬁdm %ﬁaeﬂgﬁltsh' NS %?Ssefiﬁé%&?ﬁé%%?%ﬁ‘s&gwmal

sonaRah@ RetidiREPi ?ﬁbﬁﬁsal (A@Rl’(j eaxtemenadmﬂhmﬁermbd@@ln@én@ﬂw most
one Oor nore._o

the foll owi ng: donepezil AWIC(P%%
opR{QE MFHOR deing X &1 in The REALRpERones iy AEyTielyicd o protein that
4R8G5 hRECIAEXGRQ, Jois-FBRhal NERNMMRGAMIP2H HARGER Ss deBScR v cells,
standard therapies include the adm ni'strati on of

visee ibformppgerespics alibaet Judfg: JCS 115: 2907-2918; Tiling et. al. ZXOZ JBC
260 0N 63_Bi 7Y ARGV LG PERENbAAASRies &Ml TOF BB oD Ricluding

i ndonet haci n. For cancer, standard therapies include
PRRH, @mtﬁunepnfam@lnn@fdlsawrﬂﬁ@br more of the

foll Wlﬁgh Hb\f/iﬂ% g}Eanlf ﬁesaa(f@&@éc?ed tﬁjchte L& &'{BQPBH mutant protein for

anhydrovin astl auristatin, bexarot
thy idertificatiangd co@h@llgmﬂhzﬁeduce misfolded protein aggregatlon and increase the

y?elci3 0&60%%%%[&%@&0&?% gﬁne{?%l}geﬁljﬂgﬁéﬂ’{g? S;?:l%l‘ﬁl?ﬁtdp %}41%%&1{% L ddR8RZ as

ne su
uheﬁlhﬂoyinelteasi@ 191& ylksldmftcblyéoﬂly fcrldécy]PZSIH- iprackly are not only useful for the
tr}e?#r%{nﬁ#t;gte 111t'1s pl%rg %ssh ggc‘dln Co?ﬁ%aléncfs ar¢ hke?yr% mcreasé the yield of any
ndisfoltled ﬂtcwﬂnyidtﬂ re 4encilAisef@l fon tie\ticaanesflvddnlatlg bhynprotein
dgﬁetaxol et axej, cycl ophospham de, carbopl ati n,

- g HH§PPﬂéh%’ W), ci splatin, cryptophycin, cytarabine,
dacarbaat BEm(sBldédand B@gtdabaPréibias habdhiiekinblyHeBn shown using
dol astatin, doxorubicin &adrlany0|n) et oposj de,
Speci i RipBTCalagical drReEae  FerBpetig F%Fﬁﬁ“&é“hﬂi’i&’&? Ry gfse heen used as

paaehaDYeEiea Y HARANEX %lﬁ&mésfcﬂﬁd%ﬁé&lﬁo cHelnaP@dbstones in diseases
| oni dani ne, | omustine (CCNU) chl or et ham ne

inghydingoipbry” i eensliovidessh Q%ﬁ'her f?a%a&hmaﬂd RBd{ hil dgipmnine

v&l‘l&’t}%f’?ﬁhﬁatloﬁ%ﬂh% 'f)?(fcess% ée%@faﬁ? Q&dby cBld ﬁf%%{e‘fh foldln% , transport and
met hot r exat e, | ut am de, onapr 1 St one, aC I t axe

degradationgatlil nereamtbwpwﬁ‘pﬁ@eﬂﬂmed@%ems ingqellnaremplaey
c\gﬁlﬁ@]ﬂia@%ﬁhe FHIRX ! FldsestyATORAE é)poteers@ﬁﬁﬁll i, i {ﬂtgbﬁ&gy inhibitors,

stine, vincristine, vindesine sulfate,
Iysoserhal frihibitoks, inibitus oif puoégin iremspert GoindbsER itq fhe ColgitHw0

ARl B0 B R B AR A5 8
dpaelylaso mbitiiteisng an effective anDunt of 11-cis-retina

gr p?gf Iézg él%) %tmﬁlesahave Ql'lownntxat(me na%ve c%oromop ore ﬂ-czg 961:1'11;(1)1 quar%tatlvely
promotes the in vivo folding and stabilization of P23H opsin, as does 9-cis- -retinal and a 7-
ring locked isomer of 11-cis-retinal (Noorwez et. al. J Biol Chem. 2003 Apr
18;278(16):14442-50). Like the wild-type protein, the rescued mutant P23H protein formed

pigment, acquired mature glycosylation and was transported to the cell surface. In the
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i nhibitor (e.g., M3l32), an autophagy inhibitor (e.g.,
3-net hyl adeni ne), a lysosomal inhibitor(e.g., ammonium
w@hdoonige), an inhibitor of protein transport PCDDOS100€029402

ER to the Golgi (e.g., brefeldin A), an Hsp90
chaperone inhibitor (e.g., Geldananycin), a heat shock
response activator (e.g., Celastrol), a glycosidase

I
ko3& E‘i”‘yi? lind el IfB@ﬂﬁﬁ&gmﬁw &ﬁalaﬂ}g@eéﬂﬂ Plifays at may
petigipate mp the intiageibilaarfae pf B¥&hepsinrs emilizedosage form I n
sone enbodi nents, the kit conprises a sterile
contai ner whi ch contains a t herapeutic or prophylactic
Exomplesi:t A ®23Hopsin expressingiexiirzarmsheebrsay jaonid mdmg

or - ob it Kt Qi iRt aPRen b SRS VR -

ifsuciblectibleilFIE293 ol Ninkein MkedResehce@fa s cisGetir@l &ﬁisvanous inhibitors. At

P r, metal foil er materia

o AR PG RS R RS e P ATt RYGGFS Ba hantited by UV-
vﬁ;ﬂﬂ@@‘étﬁds@dj@ The tdifl aldURIIFofin ProtedPRY e@@a?/la@ﬂ%ﬂ) het &0k amount

g &?OV|ded to%ether with 1 nstructions

SEYREPSORIGN £ hiashemicallysiupgtions! cralprmgion wag esseyegiat 890 nm.

I @MEs MRkRAEnBe MidRscdfiBvdsidorPdabinfato WhtbimiSeme E@Huha¥ locatlon of the .

i ncl ude i nformati on about the use of the conpounds fo
PIENS r eat nent or prevention of a PCD. In ot her

enbodi nents, the instructions include at |east one of

t he follomnng description of the conpound or
FxampleatFroteastmal inlibitiensncreared dlee recowettyblcozrrdtly folded P23H.

adm Ricsss aaH’e@eQmﬁlQ i@ bIRP hrogéas%ég I%?sé ?clidgri g&% QBire medium of

t her eof recaut1 ons; warni :
thedUAEP -creﬁ tnedastrdired in Byammo$ aghbe {imf of imdbdtion,; Paxthagons# inhibition
t. ' nic st.udi. es;

R R posp O AL noR AR BB o ons Sl iR 1o
cafitrasicth yiebhoftvhill-typaithailopsin ifeviresad by edeB85-)10%qFigas iB).

| abel applied to the container, or as a separate

sheet, panphlet, card, or folder supplied in or with
EmuepmmmmplragyTﬁIﬁbftmhhmmd W@ﬁy N Qrivcay fled B3 H.

illustrate the nti.o | it. Those
ki | RishBhagy bagbortedis e HETED ob B of Hibempterl e 00881 1
methRtléied fo ASculti@ \heliagh bt&h@ﬁ\fn@rwm@&u@ﬁ a’ﬂﬁ@ thall B a 350-400%

nunero%g %%. %on5|stent W th e descri be
MCEG3R IS eGP ©T P23H riadprsin w@lecqqlx ?Q:éff% Frosp e s egdopsin
Wﬁb@aﬁ@ﬁﬂqp@d§sgAa§@gp)nat|ons t her eof . Reconbi nant

Pol ypeptide Expression Because conpositions of the

i nvention increase the recovery of reconbi nant

pol ypeptides having a biochemcally active
Exynpls Ardiyseyamal inbibitipreingesasedithe yeqeserty oif conyectisriiobiad PAFH.

the £XRIARH @ibrRE, A Vlzgotsﬁlﬂ!ﬂl 1¥h191%f Ms%‘&[i@i H&%t culture medium of the

' epti de known | particu
HE Eﬁ%g%qllﬁ obRxnatle § hethe time ﬂlat Bﬁfhpreteuwhﬂnbsui was iaduradici ng

It h 85 WEIm it b B LG Bl S0P GbIAE iR UNBRRLY AEBoA Blodopsin

0 formaggredates of 1nactive proteins
arfdgy 19%-incteassi io the recovery of wild-type rhodopsin (Figures 3A and 3B).

Example 5: Blocking ER-Golgi transport increased the yield of correctly folded P23H
Anterograde transport of proteins from the ER to Golgi was blocked in the HEK293
cells of Example 1 by adding brefeldin A at the time of induction. This treatment resulted in
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bodi es. To enhance recovery of biologically active
fornms of such proteins, at |east one or nore of the
W@ o9posi3eT ons of the invention is added to theP@EURR0€629402
a reconbinant cell (e.g., a eukaryotic cell, mammlian
cell, or yeast cell) expressing the protein at the
time that protein synthesis is induced. Such
' tor
a?ﬁ{ggﬁﬁlgééys?n thE ?/fe &JQFPZ%WQ%L ggﬁ ?p?%r |4 5] t Ore corfespondmg increase in
yiigkhfop ivildtynsfrhpdoptieiwes kban §@f6 (Fighwedi)t he ER to t he
Gol gi, an Hsp90 chaperone inhibitor, a glycosidase
i nhibitor, a heat shock response activator, or a
Exagipbne Hes0ahlibitiva ihérehdeil ithe recdvery BLEoRBR €y Fdl@ed P23H

expressi o econbi o) tant
P Rras o she g R o T Deia Bt gaded g teyqalture media
off eI HEERRO3 tchigs ddséﬂibe@ﬁn EXiaiid | @the fife gﬁﬁ@mbn Administration of

4$§mnblnant ﬁ )ége tides are &roduc

SRR B oG 1 4o BT GBS 1A = 40Y igrase i the
@@ ry of PBIPAbIRAR afpcg@r@mo dihB@ wHd ©hE anekdible MRkREinqhe

or fragnent there In a suitable expression vehicle.

19993 O kg rhedopsia Ufigwp dBdf ol ecul ar bi ol ogy wil |
understand that any of a wide variety of expression

systenms nmay be used to provide the reconbi nant
Exegwpld 1. Hea{shpmkerespanshadtivation increnses the yielst of gpirertisafolded P23H

the irRyent e re’/'\)&ﬁg@gpécﬁwgiﬂ%é/ ]i@f&%ﬁ@ellg?f’ E)pa?nple 1 by adding

oduced i n virtual an ar yot
Cgé@@@ﬂat Bajigeof emsirlemns |Tebes trqamuesd@rl liga 4@9% gncrean 2P23H

iflobn (RbuEBATC R RoffidafuchTeodpr aleieediine bty Hvid-goe
theddpsin rrg@o)fFisousBles (e. g, the Ameri can Type Cul ture
Col I ection, Rockland, M. : also, see, Ausubel et

R L e ARS8 L Fporns

and ﬁ“h@effehmfcaedlbfdr@xmms Ia@lﬁnmhe of @lasirdll ortBI3ENodpsin

t he host syste ted. Tr r hod are
RO PSRRI gh e A g of raapte 1 HHisg corpptiadesis the
ratdhiérg bESothayld fpeting PRFH HiddBpditd b5 RbLOE GV (ﬂ@mlglﬁesgm arld'VB).

Cl oning Vectors: A Laboratory Manual (P. H Pouwel s

etal., 1985, Supp. 1987). A variety of expression
EXAfpRE Bitonk destlety1AlR iDKiPRi¢A {hPEased tHeSeVRIy @ Wild-type and
Ppolyﬁ tides. Expression vectors useful for producing

23EhodaPsE pt i des i ncl ude, without |imtation,

chr Omldeac%gﬂa%e T@allbltoﬁ "S‘én%thl(iu@aéja@iﬁé&/ Q&R Redia of the
erived frombacterial plasmds, from

e.qg., vectors
P@d&&é eellssiecgibed mBxempleaina Hesspmof induston eSesiptaiskineresed the
rddoQLRy bR {iiQ Ry R P05 1S rhofdg g%& %B‘/%ﬁ%ﬁ&%}\ and 8SB).
el enents, fromviruses suc acul ovir papova
viruses, such as SV40, vaCC|n|a vi ruses, adenovi ruses,
fow pox viruses, pseudorabies viruses and
ExempliOr U3 ess Retinll exdcinoedsresareiof epsihy inmresentsd ofdnhibiters
teQ S{ gg gshé)glgqﬁ %alglg? eacﬁ {ﬁl?n d ?o%wupg 1nl¥€?(§%s 1nc¥e]ase% tlaefecovery of folded
rhodopsins in the presence of 11-cis-retinal: glu0031dase 1 & 2 (Castanospermine), the

anterograde transport from the ER to the Golgi (Brefeldin A), Hsp90 (Geldanamycin), the

proteasome (MG132), autophagy (3-MA) and lysosomes (ammonium chloride). MG132 and

3-methyladenine showed the most dramatic effect on recovery of the folded rhodopsins.
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chromat ography. In one exanple, an antibody (e.qg.,
produced as descri bed herein) raised agai nst the
w@eioypepei de may be attached to a col unm and uBEHUS2H06/029402
i sol ate the reconbi nant pol ypeptide. Lysis and
fractionation of pol ypeptide-harboring cells prior to
affinity chromat ography may be perforned by standard

met hods” (see, .4, ﬁ‘oﬁx%fgf)ﬂﬁlr g%lto?L on Rib’&’({ A RS d% coyerg be

|solated the re 0 n can

1 i+ cu, b c:l fofran
chr oﬁ‘éf’ﬁ’ﬁflggﬁwy (sef, 3%2351} (ﬁlﬂl%ﬁ%‘{é Labor al'dr{/e ! Wrhse in
Toe h_n_[ m||Q_c |n Q| oc Nhl or\nl ar Dl ol q.QﬂY,ery)

u LAAA BB A A%

ho

v@jé \I\hrl( and Rllrdgn’ g 5@3 or_ 1080) EXAMPLE

3 sa_LRE;_dﬂﬂpLLses_anhefnrnnnhg%ue
Afmra@mumfchbﬁﬁ@an ted retinal ¥dBsorders fhat |eadl}d rod
sefeldrAcept or_deatlh. The dédPh of phot or ecept o)
Geddspdmyein n_ni ght bl i ndness 1dAd subseqlient t unnéls
Gelasirln due to the |progressi@ | oss of |peri pher &l5
Dihgirocelastropatiaent s| sufferi ng3fromretinitis 105
SpiigisEnt osa. Between 20-25%isfl patients w th Aut3sonal
Dom nant Retinitis Pignentosa (ADRP) have a nutation
in the rhodopsin gene, the nbost common nutation being

P2 3HTo EbermgSwhétkratd dfect &k ﬁlﬁlbitas aeqmras‘ 1aé ﬁ@@kn@@&ﬂ the specific
otein that fails to associate with 11-cis-reti nal

r9pe 4§ 6iscreipabeath of tha shikiters wag feaﬁeﬂ alang VG132 whijchds 2
pm&rs&néltmﬂlgﬂfdﬁnc?&%@rg@ﬁ@@ dof %&Iréciﬂg fﬁﬁed lfﬁ3H @9&%51@1}%5 0% in the
115: 2907-2918; Iilin
aBsenenfds f%l)etmath ?’éne&@’gﬁdé@lﬁ?alvﬂwﬂbé nawt@nhaslr: a@sblfqr,égcreased
1&R0&y BPcdicaY fo@&% ’PZBﬁ‘Hld&PQ%j 2%, 1r?1%e RbRh JP 11-cis retinal.

conformati onal disorders e the foll ow ng
Restugep lyioddsapd eorgictle éaldad RZQPIMpélnweredﬁcos/ﬁed PhgHhagellsrivere grown in

|hat
SR dr e NS A AL b B R T 2 e e
yi el #hoP23dbmoetod g}eSfabihd@bppmcmé cansed ibagrgaivhiigde the cell.
Irlli]c%c F%PSI r(liﬁd %’%ﬂ{ is. i1 golf %béllrlcﬁrg%{til rflaltﬁ}rgll liga %A’l ﬁ,g %fl‘ivll—reanaﬁ Addition of
¢ eld retuad tanthe ctdﬁﬂr@/mekhmhldf céllsrexplhssntgrthaPmmaﬁt makes the ligand

oo U ke R TR By B SHE e B R S b i or S g Gogsin view

1mnﬁwa1 | Bhisigresktik spe@ifictfbethé faihtmdtnoeifestiis see@ivhyn BYis-retinal is

TR AT N T TN

ahl$ ea&a oﬁwpfatefahcﬁndm RMILIRE ah agiopidlgy elhﬂﬁﬁfr quses%so@ R Ebitok,] Ae
en2¥gg i nhi bitors have also been used

ERrtsE Earsparhizgre rerfdsto taoeleh . 55pl) haperaiisdphibifer, a heat

sﬁ&ﬁ%s‘?&llse GPRARE A8 histdhe BeRLBIRS Mot BLREkel ﬁﬁrré!co%ery@ﬂ’Z?aH in
-gangliosi dosi s, Gaucher, Tay-sachs, and RP 17. To

adeqchemcHly TiRgtonelcopioRn#ion; on of the processes
gen ehahh¥ 6 Ha¥ing § bloehdrBtaRr Rh&HoRal o Hiion XABRARS ¢

biological activity of the wild-type protein in a functional assay. For example, a P23H

protein, when expressed as described herein, is capable of being activated by light and
converting to metarhodopsin II. This conversion is monitored spectrophometrically. In
addition, a P23H protein, when expressed as described herein, may be isolated as part of a
cell membrane. When transducin is added to the isolated membrane containing P23H, the

P23H protein is capable of activating the heterotrimeric G protein transducin and triggering
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degradation could increase the yield of properly
folded proteins in a cell, exenplary conpounds of the
WO edo7owi3ey cl asses were tested: proteasonal i nPCDHUSING)29402
aut ophagy inhibitors, |Iysosomal inhibitors, inhibitors
of protein transport fromthe ER to the Golgi, Hsp90
chaperone inhibitors, heat shock response activators,
1@ exelRmEelaseDp age i
9150 daESDE I OH 6 i, A S LAAUE LM ATf el oo
Pigaenipea, efmbyiatiotion of ﬂlelcqmls)sliletl&l qfalhe igvetibn {ead.j Medigretinal in
c tabiliza n_ of
Ry o ¥ G oy Bl IR ooy i o =
lysesmat inbfbiton ag nréuhltet ombtemmmmz&m the @R to JheBB@gl ShEBA90

C@d?)gl%né‘ﬂﬁllb}tﬁ é%r%gét ngge ;l_j r%’%?lgsé tagtlljf{cﬂ_' %é%%oé{&ﬁseflﬁl?lﬁ%% OPa histone

dgncgturhm inhihtop) iwoeld bmkpﬂcﬁedgé fieiotsgtialty tedtuedd @mbRstate the symptoms
{Eggégghhg% Hg,ﬁhe cel grf ce. In thepresent study,
ect of %W%W?BW?p f2%Fi ous cel | ul ar enzymes

and pat hways that may participate in the intracellular

t e of 3 psin is_anal yzed. Exanple 1: A P23H

“%%QWHagQgigggﬁng cell line was used to assay protein
CeR L the\gnd\Otiané CHBkdnand W | d-type opsins were

exEég %ed separatelﬁiln .tetracyclinei nduci bl e stable

able wiild-tyne pud PR3H oprin pnecsaing BLEER9] pelblings wets gearated in the

FRAE TVRE §otemi (MitRichl The HEIQ‘z@B %Mrs%a@%t Pfﬂ EM]%\I/T Righ glucose

fol ded proteins were inmunoaffnity pu
mﬁ@%ﬁ‘t‘ﬁpﬂeﬂe@@dwtw fotabbevisgrsom, egGuptc-arfinycotat lution, 5 ug/ml

f was _assa 280 nm The

bIFARIH Al hygﬁ)gﬂ&;glrpeﬁ 9&‘%' in the - Rresence ¢ %&/‘b@hé

amount of SI'n prese mcally
functi onal confornatlon was assayed at 500 nm

uar escence m.croscop al so performed to

Inggqg)?r?{ lr?@”f’ é‘é "r”lﬂ”drid?’iﬁleﬁef {5‘2%6?’” St he proteins.

Exarfile@pgin ei}ﬁr@dsﬁ@&m@% o8N ikdstwedalioke %’7‘1%5&1 ctohﬁuence and were

y of correctly folded P23H MJ

mﬂ‘é“x‘?@ P’Vétﬁlﬂl Re/mhigirasvelne ader 4 shengy eftreasivo k), MM/ébcad@tmal waxs
infrhtidtdl) hatleq €

e Pl P 388 2 Bhroncy
atitherropeenpratipns skayrn iadrabla 2t(bedowkcovery of nore than

200- 250% r hodopsi n as shown in Figure A In contrast,

the yield of wild-type rhodopsin increased by only

35-40% (Figure 1B). Exanple 3: Autophagy inhibition

i ncreased the recovery of correctly fol ded P23H.

Aut ophagy was bl ocked in the HEK293 cells of Exanple

1lby addi ng 3- nethyl adenine to the culture medi um at

the time of induction. This |lead to a 350-400%

increase in the recovery of P23H rhodopsin while only

50-60% nore w | d-type rhodopsin was recovered (Figures

2A and 2B).
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Exanpl e 4: Lys

osonual

of correctly folded P23H Ammoni um chl ori de,

wo ywososed i nhi

| ysosonal

bi t or,

Interestingly

inhibition increased the recovery

a

was added to the cul t ur eP@EUB208/029402
of the HEK293 cells of Exanple 1 at the tinme that P23H

protein synthesis was induced.
inhibition lead to a 30% i ncrease in the

recovery of P23H rhodopsin anpyfe10% i ncrease in the
recovery of wld-type rhodopS|n (Figures 3A and 3B).

Exanpl e 5: Bl
yield of corre

g@hﬂﬂ? 3ed PZ’EF%nteroqraH% t

ased the
ransport

of proteins fr@%@tﬁk ER to Gbﬂgwﬂmas bl ocked in the

HEK293 cel |l s
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IFreat
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K@ﬁnvmﬁwnegllgl

BMd%increase ir

recovery of w
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5 RS R EE S

d=typerthodop

l || \FI UUI C \JI—)}

|vat creases
REE IO EEEARER shcta
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Thi s treat nent

tion.

n A at the
na 2-fold
ure 4A).
-type

6: Hsp90
ly fol ded

of the

Hme of

cells

a 60%
Fi gure

t he
Exanpl e

resulted in a 40% i ncrease in P23H rhodopsin (Figure
had much | ess of an effect on the

6A) Cel estrol
M o Getlg

el ast

dlh%gro

CarppQ spogophy

OHIFEFT-7B) .

f?g?%%

r ol a derivati

ve of cel astrol

pe rh dop5|n (-5-7% (Figure 6B).
@V?§ o ncreased the recovery of

W | drottyeezhthshrPARHiddaosanai ﬂﬁllbrﬁﬁa(ﬁﬁlhﬁﬁihoﬂfth@HEKZ%iz? s were

on

A shodonstnmaspuiified epsantiplitiasi desaribed inpNapysezes| 4lsJ Biol

ClexanbdeAdr: 1621 70718)-06 LRLEAS  §QktrbitofoRRaRtkc
bot h MAI%Ttypemazd PZSF?rH%%gdgﬁﬁg by a
Exanpl e 9: Hi stone deacetyl ase

5 EREp

i nhibition increased the recovery of wld-type and
o3 EnbBatensd Ns A hi stone deacetyl ase inhibitor,

Scri

3 W the %We

e and

miy YR

Wild-typ

Sugh @mB®liments are also within the scope of the followmg claims.

The recitation of a listing of elements in any definition of a variable herein includes
definitions of that variable as any single element or combination (or subcombination) of

listed elements. The recitation of an embodiment herein includes that embodiment as any

pt-ai d, was added to the culture nedi a. of the
HEKFosn ghelfprsgeing despiistbn; it wilkbenquiparedt that vitisetions amel difications

P R RO T T g b

single embodiment or in combination with any other embodiments or portions thereof.

All patents and publications mentioned in this specification are herein incorporated by

reference to the same extent as if each independent patent and publication was specifically

and individually indicated to be incorporated by reference.
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Exanpl e 10: |l-cis Retinal enhanced rescue of opsins
in presence of inhibitors As shown in Table 1, each of
W b@700i3kDwWi ng i nhi bitors increased the recovePgT/082006/029402
fol ded rhodopsins in the presence of 11-cis-retinal:
gl ucosi dase 1& 2 (Castanospernm ne), the anterograde
transport fromthe ERto the Golgi (Brefeldin A,
Wish 20.14ifed dananycin), the proteasone (MG132),
aut ophagy (3-MA) and | ysosones (ammoni um chl ori de).
MG1L32 and 3-net hyl adeni ne showed the nost dramatic
ef f egt | ded. rhodepsi Tab :
lEf ¢ e%tm offi]oc{ fﬁﬁfl?%a?l%% .'ra g&bdégt] %\Iﬂ? otel é)élgdsnélrap nlcgsoréer (IJCD), the
ngpghtodrcpinpasinghetniisistetihgatdédseate oofnpblmd selebied ffbmrtﬁe group consisting

.equl he .presenc t.h i c_chaperone 11:-c
o B P R S et BPBRSS e SpELEBRE Gnehofes of
ﬁﬂeimkriandporit ﬁomftbelr ER eatho I@JIIgth anH PO d{apél’ﬁﬁdf Bafbadr, b %62@ ¥idck
rectly fo 3H r hodqops 150% i n.t
SR TG b e 8 iion %34 AGEHRpe SHADRSS ik wherein the
camp@uit dphiaghisieied i £ 4rddunt mﬁ&aaw&lea& ﬂfé@\ﬂ%é&. of
correctly fol ded P23H rhodopsin by 200% in the absence
of 1l-cis retinal. Reduced yields of correctly fol ded
2P23HIBPSERS ¥R Am! 18 GavRIaHe POBRs iR uRebPED MRESd 9519% group
in. the esence of the other inhibitors w thout the
CORFETPg eﬁre@fmﬂ@g@ﬁ%maeegwslated%ulmfﬁgemﬁy@tm gucoma, corneal
d Ribs, krdtBBShRES Khir 883 oG
?ﬁi%cell. Incorrect?ﬁ&fgﬁgé% %%%EF?S In%ﬁ%g@Qgig?iﬁéns
nﬁpﬂﬂﬂhﬁnﬂﬁg nat ur al I|gand 1l -czs-retinal. Addition
of 11-cis-retinal to the culture nmediumof cells ‘
expressing the P23H nutant makes the |igand accessible
3t o t Ree wethod offcdiiniZnyhene®i the inpthed freipracoeprisesadmibst@ing 11-cis-
d hi Thi s
e A N L L g R
seen when 1l1-cis-retinal is added to the nedia of
cell The .c nblnat
A7 PSRRI bk GRBY BeD ISR Pl blop e egplated
macilaplegeperatiohi bi t or, a Iysosonal i nhi bitor, an
i nhi bitor of protein transport fromthe ER to the
Gol gi, an Hsp90 chaperone inhibitor, a heat shock
5r es pamssthod ¢or thating a subjecadilgmbang hﬁiﬁﬂ%&hﬁit@%%nieﬂfb's@ kHeQhethod
|ncreased the recovery of P23H in a biochemcally
®onal conformation. A P23H protein having a

bi ocd)atintadidringfioiesiigedall 1 eRnbeIBt 9-g8raihi; hhd S the
|caI activity of the wild-ty roteinin a

bi
£ uncBigs By oot gre adiipppleompobiaPizsied Fomhe ganconsisting

o ¥ ProsS @kl %ﬁn‘tﬁ@? Chh'a%ﬂhiﬁ? i@ittor, Sy SRRAR i hiBitor D& 1ﬁ}gb1tor of
activat ed q@t and converting to met ar hodopsin I1.

Pmm%ﬁ%mbﬁr@v &h@ Rstortbh Cplsh e Hspcahppssonsiiahibitarad heat shopk
kd A@iRatoRa @1&E9ﬁlﬁitﬁ‘tor WOE hiSsRE gtﬁg&ﬂfiéﬁnﬂgﬁ&r%ﬁeﬁgn the

hereln may bé isolated as part o
L ippietingbgs Schictetingl and theedmpenndiaee ddsuhistersd simsitencansly or within

foﬁﬁéEnQia% magg&ﬂr il Qrﬁounts sufficient to treat the subject.

6. The method of claim 5, wherein the 11-cis-retinal is a 7-ring locked isomer of 11-cis-

retinal.
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P23H protein is capable of activating the

heterotrinmeric G protein transducin and triggeringthe

weohange7 of GDP for GIP by the a subunit of PCT/US2006/029402
transducin. In an aninmal nodel of retinitis

pi gment osa, adm nistration of the conpositions of the
invention (e.g., 1l-cis-retinal in conbination with

7any Q‘H@m@fhoﬁgf @laﬂf 18 ?%@ﬁﬁﬁtﬁgﬂbjécf‘mr@irfsgg a mﬂtﬁtlon that affects
aut ophagy i1 nhibitor, a |ysosomal "inhibitor

PRYipinoldise. of protein transport fromthe ER to the
Gol gi, an Hsp90 chaperone inhibitor, a heat shock
response activator, a glycosidase i nhibitor or a
8hi st dhemdbad ef glhiasd whetvirbiht ojation i id abbepsixxpect ed t o
functionally rescue or aneliorate the synptons
associated with the retinitis pignmentosa phenotype.

IVat eThamethind oMatinog] svheedid the bpsiscamntiséld PABFEmutation.
Conditions. Stable wld-type and P23H opsin expressing
HEK293 cell |ines were generated in the Flp-In T-Rex
19y st &he fokthwd bf €lgian) or STMeﬂdfd@QﬁoCbaédnﬁal W0 B1s Q¥IBctédfrom the

DVEM hi. gh nmedi a.su nmented with 10% f et al
e e VS, IR e Ao Gesy - Bt lre o0, PE Mg, MG-
1ot a$1'AcéIﬂyIdeSh BALMRY.QHOWCdafbobEnz3 ¥ lytPrb PR e D e SSITS, &-Of

sin Production and Addition of

ﬁé rnguctl on_of Oé

CPIRAPRZGIY-Praré laoPher GHE N cabebsigoyigen g sudbipICHQ, g salts or
aWeb® tRdrksawed to reach confluence and were induced with
1 mg/mM tetracycline after a change of nedia. 10 nM
1l -cis retinal was imedi ately added after induction

1gnderh@mb@ea bi Gt loaafﬂeﬂeﬁhh rBQEs%niMEL 1b§tgfj1§greve s1ble inhibitor of
concurrently at the concentrations shown In f

theupteipFabl e 2 The pl ates were incubat ed for
forty-eight hours. 10 uMof retinal was provided
twenty-four hours after the first application, under
12ed ThemethodHaf claist i lnghetin@ad degersible pRitedopaliinhibitor is MG132.
Purification. Forty-eight hours after induction and
i nhi bitor adm nistration the HEK293 cells were
1Bar v@kmt wethadidf dliodiopss, whevais theuaitdihegy mbibaatis sdlécyedaFom the

BB 5o TRy PR S Jaf e et Ao e AR s, N
rrteaiapmpmrﬁheaib\dalﬂe avf- IﬁBR%{ saﬁnﬁcpeemgda@&l@&mt hdlde r?bn@ef ﬁAIgAR),

ts mte or egoj ng description, it w e
b%@?ﬁﬁﬁq ?ﬂdtzsa ranglogs the ‘gﬁtld ?T'Ddlfl caltol ons may be made
to the |nvent|on descri bed herein to adopt it to

ariQus u and conditions. Such enbodi nents are
12& % Wﬁﬂﬂg ¢ al@éép@H%Flntth?eauFO@Pﬂ%fvwwaﬂ%1%?—m9thyladenme

15.  The method of claim 1 or 5, wherein the lysosomal inhibitor is selected from the
group consisting of leupeptin, trans-epoxysaccinyl-L-leucylamide-(4-guanidino) butane, L-
methionine methyl ester, ammonium chloride, methylamine, chloroquine, and salts or analogs

thereof.
16.  The method of claim 15, wherein the lysosomal inhibitor is ammonium chloride.
17. The method of claim 1 or 5, wherein the inhibitor of protein transport from the ER ;co

the Golgi is brefeldin A and salts or analogs thereof.
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The recitation of a listing of elenents in any

definition of a variable herein includes definitions
w@boorhats2vari abl e as any single el ement or conPCTES10061029402

(or subconbination) of listed elenents. The recitation

of an enbodi ment herein includes that enbodi nent as

any single enbodi nent or in conbination with any other

enbodi ments or portions thereof. Al patents and

publications nmentioned in this specification are

18er eilhe mated pbelaite oty whetciy the Hep0sheppeors antebien issatectad from

| s nat e Leakign was. .
A T B S B, 17
17 niewethoxre Bandmyycire falicent,moVitadcin, snd kw0 intgbitot thalbinds to the

t b t.. hawvd tei
R At dRR Pl a5 B 2P nodcompr 1 si ng

adm ni stering at | east one conpound selected fromthe

L RO B R STl P emamsin

i nhibitor of protein transport fromthe ER to the

l gi, an chaperone jnhibjtor, a heat shock .
2&25 ptgh%@e@@ 5&3?8% fgra{ @WhWB’stP‘a% &t shosk gispae actiyatogis selected
floiSthe peouf eanatifg 5Ce1hshdl, Bithedio] meiAgTBieh dit)8rocQERRYURE dtste,
dm m@{stered in an_anmunt sufficient to treat the

cglatijoblutyl ester, pad digxdResiestPl cl ai m 1, wherein the PCD is
an ocul ar PCD sel ected fromthe group consisting of
retinitis_pigmentosa, age-related macul ar

24e gehis metheh of daim Als whereindhateat shagistesnope astyator is Celastrol.
retinoschises, Stargardt's di sease, autosonal dom nant
druzen, and Best's macul ar dystrophy. 3. The nethod of
281 ai wheomeihpdplglaim e whereindlp Heat shinels respompe dctiwator is dihydro-
cadoni stering 11-cisretinal, 9-cis-retinal, or a
7-ring | ocked isomer of 1l-cis-retinal to the subject.
4. The nmethod of claim2, wherein the ocular PCD is

it . L elat _
5 ol PIIALEA O AL MLl i som
goinpgosstdg afavsaaline gydethloide Gasphospemiing &-Adchniamsdesky-

ni. st er.i

C risin dm ni. to. the ject ... ) ‘
o PRI 38, R Mg S En BiteeBioHas i3S RS imeririmpen gD
daixygz&ménojiﬁﬁlty_aiddlb/dﬂodﬂadideqmtlm)) u&ﬂcyﬁﬁhﬁfrj]ﬁ‘%gftcfﬂl@ﬂidcfﬂ@ride (DMD),

I . CONSI ST .aproteaso L1 nnlplLtor, .an L.
2 RS e b Sk xRl RSBt BB ©piacoxy-1 4-imino-
D-miiniXol 1B/drézhlopia 3R, 4R, R BRP-PALSL6- Tty drbRyaEpah®Hy MBchloride, 1,5-

Q%I | :an,Hs)Ea,O ch%?ero_ne i nhi bitor, a heat shock

Dy g%b b dmigor3xfugl o iungnsing, Notjrddeaxyneiimpicing BDNIhAN-gonyl DNJ

MIDNT)ONeheHGaNeT (SHI?N , NhuiB1deBkynofiRy 6 IVIDNG), and salts or analogs

11-cis-retinal o cis-retinal and the compound are
‘ni stered sinultaneously or within

24.  The method of claim 20, wherein the glycosidase inhibitor is castanospermine.

25.  The method of claim 1 or 5, wherein the histone deacetylase inhibitor is selected from
the group consisting of Scriptaid, APHA Compound 8, Apicidin, sodium butyrate, (-)-

Depudecin, Sirtinol, trichostatin A, and salts or analogs thereof.

26.  The method of claim 25, wherein the histone deacetylase inhibitor is Scriptaid.
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fourteen days of each other in anmounts sufficient to
treat the subject. 6. The nethod of claimb5, wherein
wo b@70143eT s-retinal is a 7-ring | ocked i soner PET/US2006/029402
11-cisretinal.7. The nethod of claim1l or 5, wherein
the subject conprises a nutation that affects protein
folding. 8 The nmethod of claim7, wherein the
mutation is in an opsin. 9. The method of claim 8,
wherein the opsin conprises a P23H nutation. 10. The
2Zfet hbbe Bethed af daim or 55 wheiarthe hl-tiectiprlotrQsoretinal and the
bbb RH LR adhSni : r consi sting of
NEQ%Z, ?ﬁg?%gégkﬁﬁ%ﬁc1%%%§%Fg§?38§%?in-beta-lactone,
PSI, M1 15, MG 101, N Acetyl-Leu-Leu-Met-CHO

ca Pro- Pl U-. Ncar bobenzoyl - ..

2 e e R R D o e o g o
cemppusd latedovinisterad wuthintfiverdeyd of eddh otfidte et hod of cl ai m

10, wherein the proteasomal inhibitor is a reversible

i nhibitor of the proteasone. 12. The nethod of claim
29.1, Wheenethod d;lﬂu@imﬁﬁzhérlfﬁihe}llqorlﬁie—%iﬁﬂmk 9ilc\>h[bttieﬁlildl Qﬁc}] 1h8 additional

2..13.. T t of claiml or 5 erein the

oNioiBa admbHTBPT S0Pt sBi ot Pheach plbetr oup

consi sting of 3-nethyl adeni ne, 3-nethyl adenosi ne,

de i ne ai ¢ _acjd, . N6- nercaptopurine riboside
3€'LA %?th%f éaﬁ?%’fagﬁz‘r’ fﬁali\% 14 -Esireas gRP gis-Tetingd andke compound
afe AlARtsreddmultaRygiyn Al, and salts or anal ogs thereof.
14. The method of claim 13, wherein the autophagy
inhibitor is 3-nmethyladenine. 15. The nmethod of claim
30 Or THe mART &Fichith RO, WS &l -didRERI bPb-clsSeSifh SR compound
fromthe group consisting of |eupeptin,
app §U%%8£V§ﬁﬁaﬁnyl-L-leucylanide-(4-guanidino)
but ane, Lnethi oni ne nethyl ester, ammoni um chl ori de,
met hyl am ne, chl oroqui ne, and salts or anal ogs
33. herEsrmetha! of Thaém Abt wheeein fhe@mimsthon istigracsonlat.he
| ysosomal inhibitor is amonium chloride. 17. The
met hod of claim1 or 5, wherein the inhibitor of
33r ot Biennethadrod gy onefaf olmithh30-ER wihereithibe GCbigiretiral or 9-cis-retinal and

' or._anal ogs. t hereof . 18 he
nbEingoy il e Sp e Brhioa Bl AR i A5 19 o B dogs-torm
relepgei bitor is selected fromthe group consisting of

benzoqui none ansamycin anti bi otics, Gel dananyci n,
17-al l yl am no- 17-denet hoxygel dananyci n, radicicol,
34nov dite awittvd ofl nidina B0, MdieRh ihe Bokpds@iontidi@iniddbspsie, tfAndspRere, or
n;ﬁgggﬁﬁIP/ADP pocket, and salts or anal ogs thereof.
o) &% net hod of claim 18, wherein the Hsp90

chaperone inhibitor is Gel dananycin.

35.  The method of claim 34, wherein the long-term release is via a drug delivery device.

36.  The method of claim any one of claims 5-36, wherein the method further comprises

administering a vitamin A supplement.

37.  The method of claim 1, wherein the PCD is selected from the group consisting of o1-
antitrypsin deficiency, cystic fibrosis, Huntington’s disease, Parkinson’s disease, Alzheimer’s

disease, nephrogenic diabetes insipidus, cancer, and Jacob-Creutzfeld disease.
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20. The nethod of claim1 or 5, wherein the a heat
shock response activator is selected fromthe group
weongiostsehg of Cel astrol, celastrol nethyl estBCT/US2006/029402
di hydrocel astrol diacetate, celastrol butyl ester, and
di hydrocel astrol. 2 1. The nethod of claim 20, wherein
the heat shock response activator is Celastrol. 22.
The nethod of claim 20, wherein the heat shock
response activator is dihydro celastrol. 23. The
3Bet h@be mbthoed af ahith 35y whereinttay BRI it dyetigfiyogsamiabemethod further

comg?ﬁ,egfuﬁ) ng;sﬁey“gg 81% %e% ?GEFC%H]&?S mihe L ggg con G2 nghgs gf an%blotlcs vitamins
A DABiAINK lpplenttatxaibasobinosqhedilbtios, dornase, and ibuprofen.
deoxyfuconojirimcin hydrochl oride (DFJ),
deoxynojirinycin (DNJ), deoxygal actonojirimycin
3by dr OEéinethbd ef (1&@N)8, wleexyhaPCDjid Mintyigion’ shiy@daeahd teintihod

ﬁ%ggg%@é@%%%ﬂ&fi@w%& masprisRleaind Grmybs BrybsAFisteR{haloperidol,
&Hg@ﬁz)zyﬁllwlreg%@ng aenabenakind; dnfinfQine DB Hnz@he Q10.
yar oc ori de

3R 4R, 5R 6R) -3, 4, 5, 6- Tet r ahydr oxyazepane

4bly dr egdlnethbd @f cl§1m%7 Qh%ﬁ’i’%ﬂé PCI§ 1d I‘erﬂQsoﬁysl dideQde and the method
Ki f unensi ne, utyI’ eoxyno r| rTyC| n (BDNJ), N-nonyl

fikpr ¢OQmMIFpS admlwgtgyng Me{l from the group consisting of levodopa,

I
LI A T i
hgllﬂ}d@obrgmﬁe mpenkenking, metqrg)lma,smalwdgmramlm tyrgsine, filteaylalanine,

bgﬁg%gi as Jyﬁkﬁ%rg@fde@neswa%r 51 E‘l Fn%{nﬁl{tiﬁ%?%srs%nasp and monoamine

e’ln s’ sel ec
oxxdamlslulbmgs of Scriptaid, APHA Corrpound 8, Apicidin,
sodi um butyrate, (-)- Depudecin, Sirtinol,
trichostatin A, and salts or anal ogs thereof. 26. The
Aret h@he mkthod af ¢haids 7, whereii the PEB ihh khcimer’ cléiseaed ythdaﬂle method

ibitor is Scriptaid.27.

AR ST e B0t e e e B dls o iRy aneperil,
rivestigatin galiiRaraiele] anll cin€@d Wi thin ten days of each
ot her. 28. The nmethod of claim 27, wherein the
11-cis-retinal or 9-cis-retinal and the additional

480NP FHOEheAbE o PR 75 1vREBE thd PAID s M@ gstay &alﬂaftesﬁﬁﬁrhdus and the
other. 29. The nethod of claim 28, wherein the

mefhod frthes porppifseppdnynistesing a #g7a1 seleriad frm theigiorp emsisting of

cﬁ@mm@en@rd%ocﬁmtmhﬁa@ bedoMid, RidiniMRAhaénf our hours of
each ot her. he méthod of claim 29, wherein the

11-cis-reti naI or 9-cis-retinal and the conmpound are

§d m Théﬁ@ﬁl@&j oﬁdlgﬂ'hl §7a{3'ﬁ&9§1| the P '1s c-EH@er na‘ﬁh t&%qn&fxod:ﬂ’uﬁhép

0, whereln 1-¢i s-retl na 9-cis-retinal and
comen@@ adroinistEring en agent selested e th@ gtth cenpisting abiraterone acetate,

altretamine, anhydrovinblastine, auristatin, bexarotene, bicalutamide, BMS184476, 2,3,4,5,6-
pentafluoro-N-(3-fluoro-4-methoxyphenyl)benzene sulfonamide, bleomycin, N,N-dimethyl-
L-valyl-L-valyl-N-methyl-L-valyl-L-proly- 1-Lproline-t-butylamide, cachectin, cemadotin,
chlorambucil, cyclophosphamide, 3',4'-didehydro-4'-deoxy-8'-norvin- caleukoblastine,
docetaxol, doxetaxel, cyclophosphamide, carboplatin, carmustine (BCNU),cisplatin,
cryptophycin, cytarabine, dacarbazine (DTIC), dactinomycin, daunorubicin, dolastatin,
doxorubicin (adriamycin), etoposide, 5-fluorouracil, finasteride, flutamide, hydroxyurea and
hydroxyureataxanes, ifosfamide, liarozole, lonidamine, lomustine (CCNU), mechlorethamine
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32. The nethod of claim 31, wherein the adm nistration
is intra-ocular. 33. The nethod of any one of clains
w@e03Aa1430herein the 11-cis-retinal or 9-cis-rePCTEE20861029402
t he conpound are each incorporated into a conposition
that provides for their long-termrel ease. 34. The
nethod of claim30, wherein the conpositionis a
ed n ¢
o o] LeRAgR e o AR Bl ket skforogin,
nvtoalyalndma@ma@qatw@ya@éw aneprisBeie, pRAktaxabtivesthirodstios, pravarbazine,
RPRY 0SH3€E, s@xfa Ltﬁie%osg) §t§ tal\ﬁ@ﬁf Qsotn 1Het£)u19qreftllr’llr1§1,h en’blastlne
conprlses a n1n|st ring an1n £
vingestipes Wadssioé swfat, nn@.ymﬂhmm e| n the PCD is selected
fromthe group consisting of al - antitrypsin
deficiency, cystic fibrosis, Huntington's disease,
4far kA mstinddof dicseaing theAlnzduai afarbichehielstinctivaplhoatenitton of a
te si pi.dys, cancer, and Jacob-Creutzfeld
Pgﬁéﬁﬁggmgg&ﬁ?ﬁgwﬁgpwgg 8§ claim 37, wherein the PCD is

cyst a)ccdnkdotinsa selbwith iheffasttdmtbubitisitan %ﬁst‘bﬁér&frhlﬁﬁﬁd selected from
‘ mnlsterlngf ent ﬁ@L%Cted fromthe

eGP PPSYmE PirgmaLEbier anuiePhagy phibitor, 3 fgosemal
infhitiifot, @fixhitsitor af Jroteat @dnspiroRGH aRiHRedol BOGot W%p bR RS0 c‘ﬁsasérone

.I.hupr of en . The met hod of clai m38 erein the PCD
"rhgﬂﬁn ﬁthﬁﬁg}b?ﬁ% TESPAPS RS U Ot ety prsidatst Rllitary andradristone deacetylase
ihéyAer: ia6@S adm ni stering an agent selected fromthe
grou% conslstlng of' haloperldol phenot hi azi ne, :
r eseVpldFdilying ap Riseseintke angvateiadiiorhemisaty @@CtEliilzlﬂmfonnaﬁon
ofh®profdn. The net hod of claim 37, wherein the PCDis

Par ki nson' s di sease and the nethod further conprises

adm ni stering an agent selected fromthe group
450NSHiRtho Lt clla%’lqlqo@ﬁ’erelg %%&%J@ﬂh&rcgﬁgﬁgeg %ﬂt&?mg the cell
per gol i de, aponorphi ne enser azi

with d Iricisrigiimb, 9-4is-tinplder a T-Bn@btkadllwmmfrhhtlsmmal
metergoline, piribedil, tyram ne, tyrosine,

phenyl al ani ne, bronncriptine nmesyl ate, pergolide
4¢re s yIetmasthahdfichiim anvinesin tlentil depprisss anutint @O®in that forms an
%gaﬁéqu%mgfldase inhibitors. 4 1. The nmethod of claim

wherein'the PCD is Al zheinmer's disease, and the

nethod further conprises adn1n|ster|ng an agent

ed fr rou nsi of donepezj
£ vabierireoT el 4l el Begh bomier ool cprgraiganod
of cIa|n137 wherein the PCD is nephrogenic diabetes
nS| thod further conprises
631?9%;93 Eﬂnﬁge ieraR e CFILEPTRRTiSRY ¢ MtagiBygyilin protein.
conS|st|ng of chl orot hi azi de/ hydr ochl or ot hi azi de,

an1LPr|de and i ndonet haci_n.
he method of claim 46, wherein the cell comprises a mutant lipofuscin protein.

50.  The method of claim 46, wherein the cell comprises a mutant B-H3 protein.

51.  The method of any one of claims 44-50, wherein the cell is in vitro.

52.  The method of any one of claims 44-50, wherein the cell is i vivo.

53.  The method of any one of claims 44-52, wherein the cell is a mammalian cell.
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43. The nethod of claim 37, wherein the PCD is cancer,

and the nethod further conprises adm nistering an
wagenvise! ected fromthe group consi sting abi rBCEUSI006/029402

acetate, altretam ne, anhydrovinblastine, auristatin,

bexar ot ene, bical utam de, BMSI 84476, 2,3,4,5, 6-

pent af i uor o- N- (3-f | uor o- 4- met hoxyphenyl ) benzene

sul fonam de, bl eonycin, N, N-dinethyl -

L-val yl -L-val yl - N-net hyl - L-val yl - L-prol y-

54- | pda¢ imgidod ognl@iyd Baivliereindhe tedlds & hymaegedldot i n,

chl oranbuci |, cycl ophospham de,

3',4' -di dehydro-4'-deoxy-8"'-norvin- cal eukobl asti ne,

Sro eﬁa)b@hnacdaicelt campbsitimyfolr t}phmstp’reamfdm ocular P bertprising an

ac a r %12 }nﬁeo ; ?g%ug) (E?tma?g fgllﬁ g%% gﬁ% g i Bﬁngl?{rh S 1EdEone

additiarsd adimpfo,undi set@tadofiamih me(gﬁdlplcamjstmg)a ,prc&éa@mﬁslllﬂlﬁbltor an

5-fl uo cil f|n st.er.i de, . ani.de drox

Dl AR oA R SOy PR O PRI Ssgon Hom e ER o the

CGodgi) zﬁlﬂﬂﬂpﬂ@ chdp@ffdius inhitetof, G@GdIshockREspbRE At thardr) nﬁ%?ddsfd@@ﬁﬂhlbltor
| ZOoXi n

ard ulin |s t hi onat e
ag%?%lém% deagwlgﬁlaﬁlgﬁ?fﬁn awg%rawgﬁéﬁﬂﬁa lypetamibleasgipisnt
ni | utam de, onapristone, paclitaxel, predninustine,
grocarba2|ne RPRI 09881, - stranusti ne phosphate,
56 anmp i RHaEpaceufical fapwPFition ok Hie reptmeps gfaetitis i BpHdse ioprprising an

eRbAHE bibiMef 1 L bRISH N6 Qiéik $ @8l and Bﬁi el b Rbiht of'é]t leaX one
nmet hod of |ncreaiﬁdg t he amount of a bi ochemni call

aidjtenal epmapoupd priestaddiany the group cprsittiag A prateagorad [iphibitdg.ean
ﬂi%?lgh%? ifHITRE, 23) fd80rRa1 119'9151&!? Gl i¥bitbr ©8 hrlotet frdhs ra the ER to the

i ive amount of at [east one compound sel ecte o
Golgsrant Hrp ¢ ehspproaoindibitos, a dieas fshock response astoiatelr, 4 giydobidessrighibitor

t
<y AL BR R Bk b XBRRAII, Ll i
Col gi, an Hsp90 chaperone inhibitor, a heat shock
|':71 e : tpgﬁée & %%1@1%‘1?{)@(2%11’1’955% r%gt \gflqu}g ﬁ'lglp%yeaglartnol{m]in%%% ds‘?‘ sg}]ected from
thergwlgas)asmtmgtolﬁ M@]lmulattoqfstlm chistodha@odysiad-bata-lastont, REBNIG-115,

M 0GR P e GRS M Bt o T e e R R

cirhﬁbe&ﬁd}ﬂ GM—Pi‘b-AIh—RHeS.CH@I W-eafbobédz®l-3 eli-@li-PAE-CHU, afid salts or

-rlng ?cked i somer of 1l-cis-retinal. 46. The nethod
aplogstsreAt45  wherein the cel | conprises a mutant
protein that forns an aggregate or a fibril 47. The

gﬁ ﬁd of cl.aim46, wherein the cell nErlses a
WOt 8k daim 574@6%@%9%@%* ibiprs 4 geversible

DM bMtht PRteaGInke. CONPri ses a mutant nyocilin protein.
49. The nethod of claim46, wherein the cell conprises

a nutant |ipofuscin protein.
59.  The composition of claim 55 or 56, wherein the reversible proteasomal inhibitor is

MG132.

60.  The composition of claim 55 or 56, wherein the autophagy inhibitor is selected from
the group consisting of 3-methyladenine, 3-methyl adenosine, adenosine, okadaic acid, M-
mercaptopurine riboside (N°-MPR), 5-amino-4-imidazole carboxamide riboside (AICAR),

bafilomycin Al, and salts or analogs thereof.
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50. The nethod of claim46, wherein the cell conprises
a nutant b-H3 protein. 51. The nethod of any one of
w@b@i7is1327- 50, wherein the cell is in vitro. 52CT/Uk®06/029402
met hod of any one of clains 44-50, wherein the cell is
in vivo. 53. The nmethod of any one of clains 44-52,
wherein the cell is a manmal i an cell.54. The net hod of
| ai m 53 erei n.t.he .c ' | . .
oEhar MerREP b HAGf Fhire bR, Bfiblor P mchyladenine
ocul ar PCD conprising an effective anount of
l-cis-retinal or 9-cis-retinal. and an effectjve
Frrouhte rngpipn Qs Shaf Ve Rt bk fselgeted from
tHer gasapt doasign@ o leupRinsirinegpaxysacoing BB demlylamidel- (@i duenidinaybutane,
aut opha inhibitor, a |ysosomal .inhibitgr, an
PR el Bt B o P00 TPy e Bpfotingind sels o
aflb@itherédt. Hsp90 chaperone inhibitor, a heat shock
response activator, a glycosidase inhibitor and a
hi stone deacetyl ase inhibitor in a pharmaceutically
68.C CePhatin®po8itieh B @it 625 R herbinRhely 5536 4L ihkiBorGOMR@ShilinRloride.
for the treatnent of retinitis pignmentosa conprising
an effective anount of 11-cis-retinal or 9-cis-retina

6and @ &fchRGHkLY 6r ARNRUN or 8k, Whertif AR inAPRor A€ PiotdiPRAsport frorﬁ the
conpound sel ected fromthe group consisting a

ERr to theds@lgreib biefitidin At and salisrpr avalegstibgygofi nhi bitor, a
| ysosomal inhibitor, an inhibitor of protein transport
fromthe ER to the Golgi, an Hsp90 chaperone
6bnhi Bhe exmpogitie af claitmothkor 5é splaaneia thedisp@ tlmpsrone inhibitor is selected
o R Bl S Rl B S S A B REAER O BBy, 17
aBjlamilioel 7edamptmixy getdanafiydh, aadici&d, movokibeinveiné pe Hep3Ohiehibitor that

BGRB8 A i oSS e 70w

cl asto-l actocystin-beta-lactone, PSI, M1 15 Mz1Qd,

Ac | - Leu- Leu: NBt - . .
Rt cal BOBETPOYI & bt & Bhereinabe B30 chensrpg LIy i
ddldandth@ifl a- Phe- CHO, N-car bobenzoyl - Leu- Leu- Phe- CHO
and salts or anal ogs thereof. 58. The conposition of
claim57, wherein the proteasomal inhibitor is a

67€V efrhd QinSpdsiildh BT 18 3 ortsBewRdreth BRHEBE shoék redfdfse activator is
conposition of claimb55 or 56, wherein the reversi

bl
splpgeceiiarm ihe erpypriopsistaie of Selyptiad celagimol mgtlyl %%‘T?p@@r‘lf‘?“(ﬂ?s'g?l

d8cathid) 2PisRb1 b cshieiRidhyliRReRsHoPPhagy i nhibitor is
sel ected from’the group consisting of 3-nethyl adenine,

3-met hyl adenosi ne, adenosi ne, okadaic acid, N6-

o . : . AL eI,
o SO SEARLLOGR O A Bk Rl By M R
salts or analogs thereof.6 1. The conposition of claim

0 . | . ST , ‘ oo
6?._ ne?ﬂei {ogﬁo@ﬁlftlﬁg of‘é‘ﬂuﬁp&?g%eljeﬂl%@ﬁéa? {hot® response activator is dihydro-

celastrol.

70.  The composition of claim 55 or 56, wherein the glycosidase inhibitor is selected from

the group consisting of australine hydrochloride, castanospermine, 6-Acetamido-6-deoxy-

castanospermine, deoxyfuconojirimycin hydrochloride (DFJ), deoxynojirimycin (DNJ),

deoxygalactonojirimycin hydrochloride (DGJ), deoxymannojirimycin hydrochloride (DMJ),

2R,5R-Bis(hydroxymethyl)-3R,4R-dihydroxypyrrolidine (DMDP), 1,4-Dideoxy-1,4-imino-
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62. The conposition of claim55 or 56, wherein the

| ysosonmal inhibitor is selected fromthe group
weongiostsehg of | eupepti n, PCT/US2006/029402
t rans- epoxysacci nyl - L- 1| eucyl am de- ( 4- guani di no)

but ane, L-nethionine nmethyl ester, amoni um chl ori de,

nmet hyl am ne, chl oroqui ne, and salts or anal ogs

D-hefigel hy®@sohlote, OMPIRIGR).BM, - T@drﬁﬂymoﬁﬁaze%!ﬁg ﬁ-f?ﬁfbcﬁl@ﬁde 1,5-

l.ysosomal inhibitor is ammoni um chl orid
Hd iorimgpe-sylitel, Kifhpensing N-Befyldgpepeiinimydie (BIMRD) bNtmenyl DNJ

(QDNDy, @iﬁéx?l 13) 81 Eﬁ]ﬁﬂr Nflﬁé%mlﬁéﬁylﬁﬂr&&rer gﬁ/{]ﬁ@%} gelnd_Fglts or analogs

brefel din”A and salts or anal 0gs t

thegipbosi ti on of claim 55 or 56, wherein the Hsp90
chaperone inhibitor is selected fromthe group

consi sting of benzoqui none ansanycin anti biotics,

Ttel d&heenpaniosition 3£ claiki 30, wiemin-the sleskinfeanlibitdrdacamycsparmine.
radi ci col, novobiocin, and an Hsp90 i nhi bitor that

binds to the Hsp90 ATP/ ADP pocket, and salts or

7anal Sscanyesigioh of @fim Sbhe 56 owiposh tedist@fe debiyase ﬁlhlbltor is

90 ha ne .i.nhi bjt I'd
R R e R A
Bhoyadte, g ) dddpudesp Sirerol ADddhe@itar Aj mdsatses bedodsiamdthe

group consisting of Celastrol, celastrol nethyl ester,
di hydrocel astrol diacetate, celastrol butyl ester, and

78l hy thoemmsitio bt c1£ifh. 72] ler6RRROSktbhedbaOdy18de #hHIBIRS is Scriptaid.
wherei n the heat shock response activator is
Cel astrol. 69. The conposition of claim67, wherein

74.he TigadonglasiGkn bRHYAAS 6 Afitns $8178! whedeif A Rr PCD is selected from
cel astrol.. 70. The conposition of claim55 or 56,

hmé?“é’. nsising of gesoslapdgraclanaseresttiangretipitie pigawntoss glatitrana,
cSEAYPLOPR 'r&tﬂoﬁlﬁhs@i S@a‘x?a hdta leéQsehéﬁ%s‘aﬁlm Rdiflixt druzen, or Best’s

cast anosper m ne, am do- 6- deoxycast anosper m ne,
n@@é%¥b@@ﬁﬁﬁjlrlnyC|n hydr ochl ori de (DFJ),
deoxynojirimycin (DNJ), deoxygal actonojirimcin
hydr ochl ori de (DG&J), deoxymannojirimycin hydrochl oride
7%-DMVDA kit for the treatment of an ocular PCD, the kit comprising

S A e B
hyd rall)fl’ffeoéiwi’ecm;ount of at least one addltlonal compound selected from the group

o0 Pt TR GRS St i
ofiprbtainarambpoet, frovh the tBR 1delexGelg], hii HEROOIcRageRIAblinhibilsr,haedd shock

DNJ (N N hexyl (H ,s s
reF\EOrrrlé{ %Cavﬂté% )?)?HSP?I%S?@S} Lﬁtg{ %%Bls,tmﬁﬁﬁa‘?gllﬁsg iglybitopal ogs

thereof. 71. The conposition of claim 70, wherein the
7%Iy z ? nh|b|t IS, castanosgwrn1ne 72. The

n‘rjg ftdprde Beatpent o 35“51“6 PIEBISNION, HediitirORRESIAE st one
d ea%teyfem anldRhtUrt QlislrStinal or 9-cis-retinal; and
an effective amount of at least one additional compound selected from the group

consisting a proteasomal inhibitor, an autophagy inhibitor, a lysosomal inhibitor, an inhibitor
of protein transport from the ER to the Golgi, an Hsp90 chaperone inhibitor, a heat shock

response activator, a glycosidase inhibitor and a histone deacetylase inhibitor.

77.  The kit of claim 75 or 76, wherein the proteasomal inhibitor is selected from the
group consisting of MG132, lactocystin, clasto-lactocystin-beta-lactone, PSI, MG-115, MG-
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sel ected fromthe group consisting of Scriptaid, APHA

Conpound 8, Apicidin, SodiumButyrate, (-)-Depudecin,
w@eoorionsk7 Trichostatin A, and salts or anal ogBCT/US2006/029402

thereof. 73. The conposition of claim72, wherein the

hi st one deacetylase inhibitor is Scriptaid. 74. The

conposition of any one of clains 55-73, wherein the

105 lN—AbetﬁCDul-]SeuSMEEGHQd NEdafisbé26y 19519 LR PAAS bSO Nof
-r d_m de eneration, retinitis
o Ly P i are O N HPORPEod Gl P RIS o s o

arlll s Gladr €. S d| sease, aut osonal dom nant druzen, or
Best's macul ar dystrophy. 75. A kit for the treatnent
of an ocular PCD, the kit conprising an effective
78MOUNfe ! '
ef fect |1§{eOf3frira6%n7§ Og% ﬁ eelgghte %ﬁ@%@l t ona @gvgableén hibitor of
thegretease@es r om t he group consisting a prot easorral
i nhi bitor, an autophagy inhibitor, a |ysosonal
inhibitor, an inhibitor of protein transport fromthe
TER tthlﬁeof@dﬂllgl78 wherbis (i80e e pot@sinmd intiltioe s MGhEAt
shock response activator, a glycosidase inhibitor and
a hi stone deacetyl ase i nhi bitor. 76. A kit for the
8Q.r ea’fln:d«nt ofglaimé&tioni76 Ivﬂqer_ungm Bﬂitolslﬁgy hﬁhﬂ)ﬂl@t {s seled¥pd fr&m ik group

unt of .1 s-ret
(gﬂmﬁ & Q et"ﬁnﬁtg 35“6&# %‘%PPS\}%‘% ) B?ﬁ‘e kadétc *ladt- one
mactdptbpoina Inbomdqa(@\iindPRp baaiied-imidmold Rridkatide ¢0BsHSATOAR),

easo I nhi bi tor aut ophagy inhibitor, a
%ls%%cé?rgﬁ afrﬁﬁﬁ?lﬁsi‘i%‘?alo h?rﬁ(ﬁl bitor of protein transport
fromthe ER to the Gol gi, an Hsp90 chaper one
i nhiQitor shqock response activator,

sty cHieGLtsBim S Rasn Seoiabenes soaioa ek oe i adesine.
inhibitor. 77. The kit of claim75 or 76, wherein the

rot easomal inhibitor is selected fromthe group
£ on STh&kil clgm Np59320, “{hé@tndé‘;/ lyppsgmal inhibitor is selected from the group

ccﬁllsﬁﬁﬁg%fll ERGY ﬁﬁﬁs%pg%s‘@cénﬂl‘f' § QBGoylafmbe- (4'\@a&1d&1%) bl'l\@eoﬂ

N- Acetyl - Leu- Leu- M2
mgthioning asdlyys esfer, WOIPF@-CPhEd% anettgH@)indckiptoghies,zoy kalts or analogs
thdedre Pr o- Al a- Phe- CHO, N-car bobenzoyl - Leu- Leu- Phe- CHO,

and salts or analogs thereof. 78. The kit of claim75

or 76, wherein the proteasomal inhibitor is a

i Bl t 79. . The ki f
S,y R oP LMD et e e o P RS R oot it o
is M31l32. 80. The kit of claim75 or 76, wherein the

S BRI 2 4ot 8o BRSNS LM e e o e

Geldien bifaidin Aodeddalitscoraaildgs tiéyeoflrer capt opuri ne ri bosi de
(L"-MPR), 5-am no-4-im dazol e carboxam de ri boside
(Al CAR) ,

85.  The kit of claim 75 or 76, wherein the Hsp90 chaperone inhibitor is selected from the

group consisting of benzoquinone ansamycin antibiotics, Geldanamycin, 17-allylamino-17-
demethoxygeldanamycin, radicicol, novobiocin, and an Hsp90 inhibitor that binds to the
Hsp90 ATP/ADP pocket, and salts or analogs thereof.

86.  The kit of claim 85, wherein the Hsp90 chaperone inhibitor is Geldanamycin.
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bafl onycin Al, and salts or anal ogs thereof. 81. The

kit of claim80, wherein the autophagy inhibitor is
w@200ehpbadeni ne. 82. The kit of claim 75 or 7BCT/US2006/029402

wherein the |ysosomal inhibitor is selected fromthe

group consisting of |eupeptin,

t rans- epoxysacci nyl - L- Ieucylan1de (4-guani di no)

Ut an Eéé lﬁl’ilrggcglam%o'fyoorrgmgf fheéé(m e & hggti sgqgcggr%spoH SES acﬁve&or i€ Slected from
thdﬁgbﬁﬂfonsi%g o’fthlalstrdil cflasablahdathyd Bstenj\ﬁhﬁyﬁbmlztstrel diacetate, celastrol

| ysosonal i's ammonium chl oride. 84. The kit
bB%'?Sﬁ%eﬁi ?ﬂd'f%hyg?:oc? tr%her ein the inhibitor of protein

transport fromthe ER to the Golgi is brefeldin A and
aIt .0gs_ thereo 85. The kit of, cl aj 5 qr
&h%f%Pﬂgflﬁ'éw&%méﬁ%m D0Ek TerpRUBT G atpE!s ?gfaé%cﬁed

fron1the group conS|st|ng of benzoqui none ansamnycin
antibiotics, nycin, 17-allylam no-17-

&enethoky @%qlagh%vépﬁm theybgat shosls resprasoMtizeiPHis diffydrozgslastrol
Hsp90 i nhi bitor that binds to the Hsp90 ATP/ ADP

pocket, and salts or analogf t hereof. 86. The kit of
% ai Fhebit ofglaime] yort Iewhespio thechvepairless dohibitr s selsptes! §om the group

@ﬁélgﬁﬁg %Wtﬁﬁﬁ‘ln%ﬁrydr-g@ﬁlohﬂé c&tanﬁép@hﬁﬁhg %—R&eteﬁa@ido-‘@nﬁ&%}

a heat shock response activator is selected from
casfenogpesmpre cdnasyfvednegriy cichydrgehigride (BENadsoxphojimtviaip (DNJ),

B BRI ERE RIS B SRy Rahl Bl nibologge o),

ARLER-Bisthydney methy!) SReRe dihgdrpaypyaobding (RVIDP), i1 gt-Dideoxy-1,4-imino-

A Bl Sy 2 LBk B e 1

Tkitl¢oxgf1, Scinanmcymob Kiffifignsinty, el%uuyldebv@nginymmn (BI3N), N-nonyl DNJ

TR Rl B3 PR R O D5l BRSBTS AR o anlogs

therésfet am do- 6- deoxycast anosper m ne,
deoxyfuconojirimycin hydrochl oride (DFJ),
deoxynojirinycin (DNJ), deoxygal actonojirimycin

d("nlg\i/lr] ;ma k0 bf €lgin{ $0GhhereHABX YR} inhiBH & iflcRMdbpeiming. i de

2R, 5RlBis(hydroxynEthyI) 3R, 4R- di hydr oxypyrrolidine

dﬁDg/DE}l?] }(11- oﬁcgm%l whéleih BeMstorle-dERR14s8 inhibitor is selected from
yar oc ori

iR SRsisie o Seripai, %Hﬁéwmos&@/%,zﬁgmﬁ@, Sodium Butyrate, (-)-
[kébqglégﬁp kRfihdl! efn&ogtatlr& A2@%Meslor RrdldPs MRepy! 1 Lol ,

funensi ne, but yl deoxynojirimcin (BDNJ), N-nonyl
DNJ (NDNJ) , N—hexyl DNJ (HDNJ),

N matﬂ]%( k gf)&iyl‘ﬁ}i?i Q%gliftﬂe ﬁ( Stohe %esc&%seslﬂlﬁﬁor% S&fﬂ)@allcp gs

thereo erein the
egCOS|dase |nh|b|tor i s castanosperm ne. 92. The kit

9gff C Eﬂlgc? for 1deﬁt§fe/ n\gg %85111nd|11§efn | &t gga%mg %%Eﬂ? X lh§v$ gg an ocular

|nh| 'S se
PCD, the method comprising

a) contacting a cell in vitro expressing a misfolded protein with a candidate
compound; and

b) determining the yield of correctly folded protein recovered from the cell relative to
a control cell, wherein an increase in the yield of correctly folded protein in the contacted cell

identifies a compound useful for treating a subject having a PCD.
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t he group consisting of Scriptaid, APHA Conpound 8,

Api cidin, SodiumButyrate, (-)- Depudecin, Sirtinol,
wdaediochoseatin A, and salts or anal ogs thereof . POBUSZ0N&029402

kit of claim92, wherein the histone deacetyl ase

inhibitor is Scriptaid. 94. A nethod for identifying a

conpound useful for treating a subject having an

96cul Armdﬂﬁlﬂ, fot fdentitpinb @ @oﬁ@é’(@lﬁ 8 FMCoAdre41BR L @&cﬁéc@ Haih 8 Likitis

in vi sing. a m sfolded proteinwt
P@%ﬁ8°&h %ﬁ%@ﬁﬁ&gmﬁﬁd b) determining the yield of
cor r §iebhiictingladel eRbredsRigh Iﬁl%mé& bifkih HOMS B cel |

relative to. a. control cell, wherein an increase in the
yi el d of(B&HﬁﬁﬁﬁpviPb?&édﬂymbﬁedn in the contacted

cel | ident g&%gdazgg QuRd pyseful for treating a
subygct habln ap Hg A nethod for identifying a

conp (HRtsTEER gﬂ’e Yieh of peszectin @)l@dsmdztpmcecolwmdi ﬁgm the cell relative to
reti Nédnkrdi &llg@ﬁ&%lﬁﬁﬂ inchdd& i gggd 5L @y go?%g? Prqleip jin the

contacting a cell expressing
vi t r@niRetes cgl] identifies b sompduingd ahefldrfoﬂfeatlﬁg 4 efbjet@havirdetinitis
(||) gasdi date conpound; and b) determ ning the
yleld of correctly folded protein recovered fromthe
cell relative to a control cell, wherein an increase

gé N t ' rre f ol protein in th
(% o nt%l?tlﬁéé d f % a1 ?g &éergmctgﬁgb SEiS detugaép lgﬂ-vprgrlocked 1somer of
1}-gisaatingly a subject haV|ng retinitis pignentosa. 96.

The nethod of claim94 or 95, wherein the
l1-cis-retinal is a 7-ring | ocked isoner of

9711- clibg mrethtadrodiblain® 94 orl95e whereaRe AfsfQlidl (R B gés a mutatlon
wherein the m sfol ded protein conprises a nutg
98. The nethod of claim94 or 95, wherein the

981 s fTbk eseholloOERINDO4 51 B waBSInthSRistol e FELAQ | ai m
98, wherein the opsin conprises g(ﬁz ﬁ#ﬁh@a??lﬁmﬁloo.

A nmethod for treating a subject having a proteln

99C ONTT0E FiRtHoR Bf Bl ®POE WheleRGR) o s‘ixh?‘ongﬁfs&oadpﬁ %{'tg or

admi nistering to the subject a pr easona
or an autophagy inhibitor in anmounts suff|C|ent to

100r eal ¢ or el reat

LinbRon Rl b LAVIREL DAt ShnclufrR B o), e
m‘i%?#mowrlﬁgg ediministesing td thy sutbgect hproﬁeah;mﬂ inhibifor 6 RSB gy
inHiifr ;Irf?(;un%rsuﬁﬁle%'tjlg ﬂ%é(s II e{ bitor in amounts

sufficient to trea ¢t.

101. A method for treating a subject having retinitis pigmentosa, the method comprising
administering to the subject a proteasomal inhibitor or an autophagy inhibitor in amounts

sufficient to treat the subject.

102.  The method of claim 100 or 101, wherein the proteasomal inhibitor is a reversible

inhibitor of the proteasome.
103.  The method of claim 102, wherein the reversible proteasomal inhibitor is MG132.
104.  The method of claim 100 or 101, wherein the autophagy inhibitor is selected from the

group consisting of 3-methyladenine, 3-methyl adenosine, adenosine, okadaic acid, N°-
-50-



102. The nethod of claim 100 or 101, wherein the

proteasomal inhibitor is a reversible inhibitor of the
weeaveasone. 103. The nmethod of claim 102, wheP&i/nS1006€029402

reversi bl e proteasomal inhibitor isM332. 104. The

nmet hod of claim 100 or 101, wherein the autophagy

inhibitor is selected fromthe group consisting of

riereaptopytieciiiuiside (VEMPRY, il anAERINEA ' _amino-4-
.oLmadcgi c acid, I%) mer cglet %Suri ngﬁﬁe?%g%@g’gg%@%%%mlg%‘l
AT HrUTAT I Ihaufe e hd Fnad dgllemysingih no- 4-

i m dazol e carboxam de ri boside (Al CAR), and

Bﬁfi | onmycin Al . 105. The nmethod of claim 104, wherein
Ptre Zbt Bphad of ¢laim Wi wherpig (8> awbiphydyadishitords 3-hB6yladenine.
nmet hod for producing a reconbinant protein in a

bi ochem cal |y functional conformation, the nethod
18®npAimstey fa) prodwring iepqmlzinane protax jr atsisihamica e functional
cgl%mgﬂ,qﬁgm%gag&?pﬁg%t h a conpound sel ected fromthe
group consisting of*a |§r ot easormal inhibitor, an

aut opheqmactingha bilt expressing the eontinaintphétbintwath,a ddfhpound selected

i nhi bi f. protei or 1 . f he E h
fﬂ&oﬂ{%%’ }?‘Iog%cﬁgggﬁ)@o%fﬁa;pg%t%%ﬁggﬂ%ﬁ”ﬁ?{ %}n%utt(a) @/Elpfligi{%reglysosomal

inhédton s énhéldtor viyprotein teangoyiCish GRER iothd @b&f) bn H@ﬁboabr}]laperone
I solatin g t he

eacetyl ase inhibitaor; and b). I
"?"ébz‘lé’%?‘ﬁ%ﬁ 0%%?8?83 I %éy?f’é}%e ippibitgiand o histone dersetylase
inhftodyeed a reconbi nant protein in a biochenically

fun tiloriatl. ctgnf ormption. 107. The nethod of claim 107,

f ur t HeP  EEMHoPT B HL SIRTIA dopvibe sallb Whgrindhe methpdproguces a

reobmbihgnt proddi irna bid&Bmichll§ iRESAN cforflagtbn 107, Wherein
the biological activity is detected using an enzymatic

assay. 109. The nethod of claim 107, wherein the
109. ol TigireeAhodesFlclatrh Ly, IFgriif i iologi -
spect rophotonetrical’ly. %(%ﬁﬁr_%ﬂr;égn&%%%n& ﬂcl)efblgllogllc%a%‘?fy of the
PIOt Tt her conprising contacting the cell with
11-cis-retinal. 111. The nethod of claim 107, wherein
the cell is a eukaryotic cell. 112. The met hod of
108 ai The method\gth eleisn A0T, ndiersi the bislagicpbasivitesldbtectdd Bsingldre
eZBhiRdsQf, claim 111, wherein the cell is a manmalian
cell.

109.  The method of claim 107, wherein the biological activity is detected
spectrophotometrically.

110.  The method of claim 107, further comprising contacting the cell with 11-cis-retinal.
111.  The method of claim 107, wherein the cell is a eukaryotic cell.
112. The method of claim 111, wherein the cell is a yeast cell.

113. The method of claim 111, wherein the cell is 2 mammalian cell.
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