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a characteristics of an epidemic, Age-related macular degeneration or dystrophy, a particularly debilitating

disease, leads to gradual loss of vision and eventually severe damage to the central vision.
[0005] Abnormal levels of vitamin A, and/or its associated transport proteins (retinol binding protein
(RBP) and transthyretin (TTR)) are also correlated with the manifestation of other diseases, including

30  metabolic disorders. An example is seen in diabetes, where abnormal levels of retinol were seen in both
type I and type Il diabetic patients, but not normal patients. Other diseases include pseudotumor cerebri
(PTC), idiopathic intracranial hypertension (IIH), and bone-related disorders, including cervical
spondylosis, spinal hyperostosis, and diffuse idiopathic skeletal hyperostosis (DISH). In addition, vitamin
A and/or its associated transport proteins, TTR in particular, may play a role in protein misfolding and

35  aggregation diseases, including Alzheimer’s disease and systemic amyloidosis. .
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The moduPiess ma %EFP“R:%?HS%H&B PREIES BITPEFIEN S di ng of

R13P t 0 dstdBgdnfntagonists, testosterone agonists, tcstosterone antagonists, progesterone agonists, progesterone

30 antagonists, dexamethasone agonists, dexamethasone antagonists, antisense oligonucleotides, siRNA,
fatty acid binding protein antagonists, C/EBP agonists, C/EBP antagonists, HNF-1 agonists, HNF-1
antagonists, HNF-3 agonists, HNF-3 antagonists, HNF-4 agonists, HNF-4 antagonists, HNF-6 agonists,
HNF-6 antagonists, aptamers, ribozymes and monoclonal antibodies.

[0010] In one embodiment, the methods and compositions disclosed herein provide for modulating

35 RBPor TTR levels or activity in a mammal comprising administering to the mammal at least once an
effective amount of an agent which modulates RBP binding to TTR in said mammal, wherein said

modulation of RBP or TTR levels or activity reduces the formation of all-trans retinal in an eye of a
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is off , or an active net abo B0 Ngris G le accept abl e prodrug
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met a%l ite, a;

wherein X! is selected from the group consisting of NR?, O, S, CHR?; R! is (CHR?),-L'-R?, wherein x is

0,1,2,0r3;L'isa single bond or -C(O)-~; R? is a moiety selected from the group consisting of H, (G-

Cyalkyl, F, (C;-C,)fluoroalkyl, (C;-C,)alkoxy, -C(O)OH, -C(0O)-NH,, -(C;-C,)alkylamine, -C(O)~(C;-

Cyalkyl, -C(0)~(C;-C,)fluoroalkyl, -C(0)-(C;-Cs)alkylamine, and -C(0)-(C;-C,)alkoxy; and R® is H or a
25  moiety, optionally substituted with 1-3 independently selected substituents, selected from the group

consisting of (C,-Cy)alkenyl, (C,-Cy)alkynyl, aryl, (C;-C;)eycloalkyl, (Cs-C-)cycloalkenyl, and a

heterocycle; or an active metabolite, or a pharmaceutically acceptable prodrug or solvate thereof.

[0013]  In further embodiments (a) X' is NR?, wherein R? is H or (C;-Cy)alkyl; (b) x is 0; (¢) x is 1

and L' is ~C(O)-; (d) R’ is an optionally substituted aryl; (¢) R® is an optionally substituted heteroaryl; (f)
30  X'is NH and R? is an optionally substituted aryl, including yet further embodiments in which (i) the aryl

group has one substituent, (ii) the aryl group has one substituent selected from the group consisting of
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5 or a pharmaceutically acceptable prodrug or solvate thereof; (i) the
conpound is 4 nethoxyphenylretinam de, or (j) 4-oxo fenretinide, or a
netabolite, or a pharmaceutically acceptable prodrug or solvate thereof.
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mammal on a da11y basis; or (iv) the compound is adrmmstered to the mammal every 12 hours In furthcr

or alternative embodiments, the method comprises a drug holiday, wherein the administration of the
compound is temporarily suspended or the dose of the compound being administered is temporarily

30  reduced; at the end of the drug holiday, dosing of the compound is resumed. The length of the drug
holiday can vary from 2 days to 1 year.
[0017] In further embodiments are methods comprising administering at least one additional agent
selected from the group consisting of an inducer of nitric oxide production, an anti-inflammatory agent, a

physiologically acceptable antioxidant, a physiologically acceptable mineral, a negatively charged
4
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nitrosylated L- honparginine; 10 (b) the additional agent is an
anti-inflammatory agent, including enbodinments in which the anti-

i nf | anmat oV 2@geési2d s sel ected fromthe group consisti mrgTads2e0sneaist er oi dal
anti- | tati id dHN, B e mdMIBEReERREnhibitor, 13-cis-
dexanet %gé%gg,ﬁdg%%ﬂ%e%éﬁogj%eg )éﬁr?g?egﬁ)lﬁﬁlrlﬁ §]] ’?)Hagi(kpn)iﬁl hgﬂaaddi_ti otr){g)lr’. gégnt IS
at | easretiwis apid yinsheding AEipivgs alclCagtisinoic agid). 1 detivpic 2pid inplydipgdetixatives of
erbodi Mantes;. L fholiel dhereBhdSiad Qb la¥ivaffes Bt ROL-Eetiabit bQX) ANy BmER! ect ed
fromthe group consisting of Vitamn C, Vitamn E, beta-carotene, Coenzyne
Q and 4denyativesxipfurther gmbpdipeatsi anet hyl pi per adi ne- N-oxyl, or enbodi ments in
whicly (i) thea)athe h&BSInaPipent R WEShAIQWE il Kide poaRIIbRMBudaRlehBYdiflan iniwhich
adm ni stered with the a?ent i ch nmodul at es I?g)P Bi ndi ng t.o. TTE, i {])Hsai d
mammal , or (ii ) thaindpessofnifricexide produtigh s selpqiad oI e ©nsiFne Sk FiEiRS are
adni n: st ((a (rj ;ad hzgmidmdiﬁé] nﬁdwitagleﬂ*ginmaj Iﬁd?osmlﬁdaltaigeﬁneRBEodateﬂfﬂ-m&clsa-LHﬁih@ saibfl
manmal ; t he addjti agent i s at, | east.one physial ogi accept abl e
m neral , incl udpﬁﬁsyﬁaé?fgzg'g?'dﬁ%’%fi;' aﬁ%ﬂl%%a?%%'h%rﬂ?fg] %%@%85%S§%§%%bpt abl e

m neral is sel eagérdrdini@en t he group consisting of a zinc (11) conpound, a

Cu(l] d . | eni L o . i f. her.
O 0P 30 S M AR o GRG0

accept abl e anti gflaiaiatory {gent it sekeclad tomitierpadup ageisting of amonegaidalaatiy char ged

phosphol i pi d, ing¢ludi nbodi nents 1. .¥\:¥|i ch.. the ne Il vel y charged
Phosphol | pi d i s Ay FloRpPBak M iraniold, dlRdatGelarfid? 92
carotenoi d, i nckwihorggeadoddititents i n which the carotenoid is selected from

the group congy $ti.ng.. L [l ddi,t .onal agent
is a statin, nﬁ%%g]etﬁ% Hgﬁaé%%tﬁ% %é%?t Sonlé ﬁ%\,\ﬁ%ﬁmpﬁé g?é’t@%ﬁ@?@e’ﬁg@ d fromthe
gr oul$ consi st i ngmbddimenssinadichithaphygidlogicedls aecepteble antioxidant stsélecteddrombe graws n,
cerivastatin, QENASHALVimfPE Ol Bbehlobt s RobidymE AUy ol 2YBRL AL T N
dal vastatin, fluindos S ] an

atin, atorvastatin, atorvastatin cal

di hydr oconpact i tetragpthylpfperadidetiViaxgh ot enzhgdiments i vehichd i) tlhie-a4 leesit onpentiyeiologicad]y

i ncl udi ng enbodi Lok B Jahen: R = ) i‘%ﬁ. s 1Pt ab
V2, Trypt ophanyla-t_ N%e'smglhr?t ggggse, éﬁgﬁdn‘?}m%%@épeéy at e t?ggg?g%edirn?t.

Squal am ne, anedbwidavemeeeerdiat logs iy rhyeislogiedlls ageeptehle antiyidantaseisfiariisipred

m fegyistone, 5%%Mkeﬁt%@éﬁd&ﬁa&@%ﬁﬁ&ﬁiﬁ?io@%Rih@&i&ﬂn}ﬂn}n%ﬁm crystalline
trianci nol one acetonide, AG3340, fluocinolone acetonide, and VEG-Trap; 5
WO 2006/ 06312@) thepAditonsd agepida atilepst onp Physiologisalivt dcermipble apjasel, indudingyat rj x

net al | opr ot ei nagAbédieRs nGVhicH tﬂ&ﬁugﬁblagc@ghwé%tm@meﬁnis\aé’le&éa froni¥8e gAY | X
metal l oproteinase inhibjtor is a tissue Inhibitors of netall oproteinases,
o-- macr ogl obul icPEsISENE gt g zine () sqmepound, f (M) compgpnd, and aslepiymdfl) compaynd; Het i ¢
MVP fragnent, a emsétimieny furthBcoMBii St Hinitesterig RAGRARNAN Rast Bre phiAblSically
hydr%am nic acid; 5 (1) the additional agent is a conplenment I nhibitor,

i ncl fi ng by wayoGPeRieapixdanfh v antibodies against O, C, C3, C4, C5,
C6, C7, C8, oyl tkeAdditidd) aght i BasHLi tHlpEa@e®shobphokpid inchiing eMBSdiments in which

the negatively charged phospholipid is phosphatidylglycerol;

7l

(f) the additional agent is a carotenoid, including embodiments in which the carotenoid is
selected from the group consisting of lutein and zeaxanthin;

30 (g) the additional agent is a statin, including embodiments in which the statin is selected from the
group consisting of rosuvastatin, pitivastatin, simvastatin, pravastatin, cerivastatin,
mevastatin, velostatin, fluvastatin, compactin, lovastatin, dalvastatin, fluindostatin,
atorvastatin, atorvastatin calcium, and dihydrocompactin;

(h) the additional agent is an anti-angiogenic drug, including embodiments in which the the anti-

35 angiogenic drug is Rhufab V2, Tryptophanyl-tRNA synthetase, an Anti-VEGF pegylated
aptamer, Squalamine, anecortave acetate, Combretastatin A4 Prodrug, Macugen™,
mifepristone, subtenon triamcinolone acetonide, intravitreal crystalline triamcinolone
acetonide, AG3340, fluocinolone acetonide, and VEGF-Trap;

S



5,635,178; 5,843,884; 5,6847,082; 5,853,722; and in Rollins et al.;

Transpl antation, 60:1284- 1292 (1995) (the contents of all of which are

i ncorporated herein by reference); (k) the additional agent is a fish oil,

i ncl udi ng wy 2086963048 exanpl e only, omega 3 fatty acids; pt@nstjosibmaieadditional

agent 19 13- q)ook Sakaaaeld nchiel i el msltoy%lm ng G4 Sk RC
acid), 11- cis-retinoic acid (inclu derivatives of I 1-cis-retinoic
acid), or 9-ci sﬁ@e@meéaﬂaemmamuﬁwws Agssteinhibirs ofaetaiopyicinases,aat i noi ¢
acid); (m the addidibRnala taaeRlnd, 8 hfrsainbid Y RORSEr, d §fnknead MIED frdgnehiigli Ng an
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11-ci s-r et i nyl aPHCABYlAREFGeDiaPYTipe 2 PhosPhonguidats, and & hydspfaminicafidie derivative: (n)

the ayldi tiongj) ﬂﬁﬁdﬂﬁudn&l simsmcsﬁ:sleeeht(ﬂmn&r in@lhdlhg)b}'i Wey RISl bhtdedied t he
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n said (.1 ubsequent to
t he adni ni st r at PEHSHF! Fﬂem e RS pdG? éi“gs? S paess %%4?3? "%sb% S$n said
rra(rmal (i :? :3 ?3 E 5 838, mngm?% 847 josZ; BQSB,@ETTIﬂhﬁRdSlﬂi}d e@ﬂl.Z,Qf‘%risﬁﬁnth’EO m/@tj -ch
nodul at es | 1.Nn I N S m|anhma) , or V) . t ror an
Subsequent £ D0 D] BT L R e e PRl i a0t o
TTR in sgl d rm)“mﬁlaadl@crna(ag)ntﬁsmﬁsadm,lmdlmglbya@geafexample agie/vmegh3 ety BBl at es
R13P, bi ndi ng

e ed t he sane
Dhar Hacout | cdd” aASRtea R { QoRB TR FioEhB e St e ol et Eangud -
conpri si ng adm aissét@mbic agd (andlmcmgorep@uealofmaﬂwnmemcs dr@-cisotindiccacidanmal . I n
further enbodi ntlsc}]%:#% "21 gg r15| adm nistering to the manmal a
t herapy sel ect cy _i Vasr 6“58 s?lcsafl g of limted retinal
transl ocat i on(m)ieatiditdymabagent it dvetigpryninedietietive, irgBiding myall-rromedtimtamiel e sur gery,
e 1! CGBbAER £ Py Ehec MOLLRR 01 00 B NG OBY, B
Transpupil | ary Tdrtmylamthécraqayve, Phot osystem | therapy, M croCurrent
Stinmul ation, stration
of eye nedi ca@?g}%sad%%ﬁlé %fr%%ﬁ%m r‘E'ds(e? plﬁg@‘) lcti}{e% géjngéﬁﬁ%ﬁggﬁﬁ%g%& car boni c
anhydrase i nhi mmiuiamRﬁi’bmdmmiomiRnpbmmanmdr(,u) slbwmtolthqadmwhorgéﬂe
[ epl acerent | NG wnih AGAKIR 109G ARG 26N n RIBRBLECRPLALIEELLN R | ©

transpl antation, acupuncture ments - are met hods
conprising the @é@nwﬁaﬂoagé&emtmdamﬁu tesBBPfoedmetm'méhndmdgenurfahenﬁnt)he eye
of the mammal . %§m[p9912£]1 sdb@eqfuéHt {hEd aﬂﬁh&ﬁh&?&%@m@&rﬁcﬁ‘ﬁwﬁ’ﬂ& PR dig! 09
admnistering to the manmal at |[east once an effective anount of a second
agent which nome&lesal‘haanln% ng to TTR in said mammal, wherein the first
conpound is djoh fugs Qhitiodal %ttaii@ag%ﬁmﬂ& rﬁdama@yﬁﬁp bﬁdMQoZﬁﬁ@ﬁlgﬁé%%&m are

PCT/ US2005/ 044416 [00211 In further enmbodi nents, an apparatus capabl e of
det ecti ng and/ oradejmistrdin e sne REpTReAutisaBMPPSERt: onpl ex for mati on i s

provi dedgMBET eirfusther! e%éélm&tpeé ﬁmét%lis ngﬂrnﬁlg-ga_rﬁnlsﬁnﬁé &350 Hn¥opharbed 4.

[0022%| I n one enbodi nent he reti n%/ derivative Is
N (42hyd fl@wmhgn fppthar th?ﬁna@m(aaq Befheds pEpnTisHE pdninigerRy ta thegnamugmie therapy

"fenreti gided 1Qm th mf,%wﬂgmwe@wuaﬁmﬁ)cateﬁ phB%EmaRReRy! arlieh laEl%'f& de'),
N-(4 5 net hox%phen yl)retinamde ("MPR'; the nost preval ent netabolite o

HPR), or MeE4y eirsrmnaeularwsl%cmnwuge@r%momProtanﬁsae&h%@r, gt ed
aronat i ¢ DRMeHHRGANE Vitrdos Surddyydl KXl BiloRE, SBhyciRl SEENA tTefhspupillary Thermotherapy,

Photosystem I therapy, MicroCurrent Stimulation, anti-inflammatory agents, RNA interference,

30  administration of eye medications such as phospholine iodide or echothiophate or carbonic anhydrase
inhibitors, microchip implantation, stem cell therapy, gene replacement therapy, ribozyme gene therapy,
photoreceptor/retinal cells transplantation, and acupuncture.

[0019] In further embodiments are methods comprising the use of laser photocoagulation to remove
drusen from the eye of the mammal.

35 [0020] In further embodiments are methods comprising administering to the mammal at least once
an effective amount of a second agent which modulates RBP binding to TTR in said mammal, wherein

the first compound is different from the second compound.



aromati ¢ hydrocarbon netabolite. The hydroxyl ated pol yhal ogenated aronmatic
hydr ocarbon netabolite nay be a hydroxyl ated pol ychl ori nated bi phenyl
netabolite. In yet another enbodi nent, the diclofenac anal ogue of the
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di cl of
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structure:
35  levels or activity in a mammal comprising administering to the mammal at least once an effective amount

of an agent which increases the clearance rate of RBP or TTR in said mammal, wherein said modulation
of RBP or TTR levels or activity reduces the formation of all-trans retinal in an eye of a mammal. In one

embodiment, the agent may be chosen from the group consisting of: a retinyl derivative, a

7



z I R (1), wherein X is selected fromthe group consisting of NR2, O, S,
CHR2; R is (CHR2)x L'-R3, wherein xis 0, 1, 2, or 3; L' is a single bond
or -C(O-; R is anoiety selected fromthe group consisting of H (C, -

C4) al kyl , wo 20060063828 f | uor oal kyl , (Cl-C4)al koxy, -C(O Ogcrassesosoldats

a-c4 :
L B oAl S s i,
opt i onal dlglo%mab,satdutlm@d apglaghe, sgall molepdardmpeung, @@n@@ﬂwosra%@tamlwmas

sel ect edn fL,OM. wfa &%%ga an - ORSSh é&a @zmt&ewdrma& a%zmqaea&dsmém aryl,

(C3-C7) cycl oal'ky C7) cycl oal kenyT, a hef erocycle; or an active
met abol i ane2ptager, Bfldpﬁnantﬁ?&éléutl cal ly accept abI e prodrug or solvate thereof.

[0028] 1o 021 em%ge.?ﬁagmenﬁ%réﬁm YlatRELs! a‘é@ﬁlbdﬁﬁdh:ﬁm@ thomeaed having the

structure: wherein is selected fromthe group consisting
of NR2, 0, S, CHR2; R is ; R3, V\/nerenX|s 0, 1, 2, or 3; L' is
a single bond or -C(O-; S 2 fromthe group consi sting

of H (C - C4)alkyl, F,
-C(O-NH2, -(C-C4)al kyl
-C(O-(C -cA)fluoroal kyl, -O)- C - C4)a|ky|arq(e pand -C(O - (C, -4) al koxy;
and R is Hor a 20 noiety, optionally substltqted with 1-3 independently
sel ect ed substituents selected fromthe groupR. con3|(1§t| ng of

CI-)aI koxy, -C(O) OH,

(C2-C7) al kenyl é%m‘lx kynyl , aryl, CB C7 oaI kel

( C5- C7) ch@f%P(f(éﬁ‘;chted the Si9eR OREHIpE PR R Rl GHR RS AR? obereiyx i
phar maceyltyi gak by, @scd%{giead%@ornc@ﬂr q@lscarmo% {%d bbﬁrﬂeecgmup c[)ﬁ)s%%g% ofiH) (Eur t her
enbodi ment s NR2, whereéin x s 0; (c)

X is 1 §delk>bal'), (%-C&ﬁtuesaalkyl( (ﬁr%ﬂ%v, aﬁ(oﬁ?ﬁ:l @@f éﬁb@ﬂ?lg)d’@é‘ﬂe LEPCe) R

i s afp opkhRRe! b{b)s(@p@gnwmﬁ J@%)e(m@r)mkylarﬁ&é a&ii c%o) {cﬁ d\ﬂéu@ia}d afRPRY iSHAPa
optlonally substitute i ncl diments_ in which (i)
t he aryl Moi§HoRRsORAY S@ﬁ@“@%ﬁ;@ﬂ t%@??end‘fniﬂy ?el%"ﬁ’é S‘é’é‘}q‘e"ﬁﬁ’ éf‘thit &omdbeEratiist i t uent
SN al( gct ?;2 an:élgtmlgtohg gmudany; qc;cgmkﬁ@ Qtfyl (had, gasm choaﬁé |,4¥d a

a

fl uqroal k and 2 i1 i he aryl
group haSetgpcl; f5ap Fctt‘ﬁ%%i'fta ‘aﬂtﬁ lf fpta ‘% Pdri; lrzf"ldéf ﬁ&‘i%“it or (vi)
the aryl [go2snaphh byé eml(o@ﬂmehh&e%nﬂ@dgﬁﬁ§4&5§3&§)oﬁgrﬂab§§%5ﬁﬁlﬂ4416 NH

compound is off , or an active netabolite, or a pharmaceutically acceptable
prodrug or solvate thereof; f(h) theiconpound|is 4thydroxyphenylretinam de,

or a netabolite, or a pharlacett agceptable prodrug or solvate
thereof; (i) the conpound nethoxyphenylretlna de, or 0) 4-oxo
fenretinide, or a mnetabol

or a pharnmaceutical | yrlacceptabl e 5 prodrug or
sol vabe thereof. [00301 |In~urther enmbodi nents, the &8k nistration of a

COMPOUNCyBcfiSt Bikenld o 58 B Chrk g R 008! i € (RSOl 4 RWeT 1 N

the levels of serumretin of a pati ent.

enbodi neft b 2(q$; & 'iea sngickon 9@-%% tis %bmm@tn eelestsfomhe graupsepatising eBHLI(G1-
adni ni st gy, @ﬂéym ¢! he )mmméyl ) )au&)sa)e @b?@ﬁt.b@ DY cgmlskﬁm@ aoRsYed s
adm ni stered ctive amount
Cy)alkyl, -C(O) e/CI-C,;)ﬂuoroalkyl -C(O) (Cl-Cq)alkylamme and -C(O)- (Cl-C4)alkoxy, and R'isHora
20  moiety, optionally substituted with 1-3 independently selected substituents, selected from the group

consisting of (C,-Cy)alkenyl, (C;-C;)alkynyl, aryl, (C;-C;)cycloalkyl, (Cs-Cr)cycloalkenyl, and a

heterocycle; or an active metabolite, or a pharmaceutically acceptable prodrug or solvate thereof.

[0029] In further embodiments (a) X' is NR?, wherein R? is H or (C;-C,)alkyl; (b) x is 0; (c) x is 1

and L' is —C(0)-; (d) R® is an optionally substituted aryl; (¢) R is an optionally substituted heteroaryl; (f)

25 X'is NH and R’ is an optionally substituted aryl, including yet further embodiments in which (i) the aryl
group has one substituent, (ii) the aryl group has one substituent selected from the group consisting of
halogen, OH, O(C;-C,)alkyl, NH(C,-Cj)alkyl, O(C,-C4)fluoroalkyl, and N[(C,-C)alkyl],, (iii) the aryl
group has one substituent, which is OH, (v) the aryl is a phenyl, or (vi) the aryl is naphthyl; (g) the



10 the conpound is intravenously adm nistered to the mammal ; (d) the

ef fective anount of the conpound is ophthalmcally adm nistered to the
manmal ; (e) the effective amount of the conpound is adm nistered by

i ont ophor e¥P200606312§ ) t he ef fective anmount of the conpaOwUse0sadMiIni St er ed
by injection to the mammal . [O00P31® In further enbodi nents the manmal is a
human, i ncluding & sl seeily (a) the human is a carrier of the

mut ant ABCA4 gen br - St argardt D sefise or the human has a mutant ELOV4 15
gene for Stargar ease, or has # genetic variation in conplenment factor
H associated with age-related mac degeneration, or (b) the human has an
ophthal mc condition or trait selectgd fromthe group consisting of

St ar gar dtoniposeldse, recessive retinites, miagmﬁrvbwabolgemguplphh@evaicallyphy (of

Gy 1 or iR RO ol e B EI G « o OB BRI B 3P E R

age- r el abrecbhamecrutically egpeptahieprodmg Or(solmie ﬂladofd@)sthfr mmppundaﬂél- retinitis

Pie?imralglto ege’ﬁ’gr a?horgmlf’igaéw%fgﬁ%ﬁe?&g#%g%ntip are rret oagls)cgcorri)(rjlra ng

mul t i pl epadmi i oivetatliesas of the effective anount of the agent which

i ncrease cl anc 0 further
enbod: e a0F RIS e toe SiiaRabl B d Bl o BeHHRla ) kel td B4 1LY
| east onephtledbhic CQﬂdih))nsHyéowmthetb@ﬂmé&mmbhmbméh@@d}' of anatientiInfisthers at | east
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or alternative embodiments, the method comprises a drug holiday, wherein the administration of the

compound is temporarily suspended or the dose of the compound being administered is temporarily
reduced; at the end of the drug holiday, dosing of the compound is resumed. The length of the drug
holiday can vary from 2 days to 1 year.

30 [0033] In further embodiments are methods comprising administering at least one additional agent
selected from the group consisting of an inducer of nitric oxide production, an anti-inflammatory agent, a
physiologically acceptable antioxidant, a physiologically acceptable mineral, a negatively charged
phospholipid, a carotenoid, a statin, an anti-angiogenic drug, a matrix metalloproteinase inhibitor, 13-cis-

retinoic acid (including derivatives of 13-cis-retinoic acid), 11-cis-retinoic acid (including derivatives of
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enbodi ments in which the physiologically acceptable antioxidant is sel ected
fromthe group consisting of Vitamn C,  Vitamn E, beta-carotene, Coenzyne
Q and 4-hydroxy-2,2,6,6 15 tetranethyl pi peradi ne-N-oxyl, or enbodi nents in
whi ch (i) wbeowtocdiesast one physiol ogically accept abl e mOTWUS2HOSCHASMLG | S

adm ni st gr WO r P or
TIR in s o mibdicy 00 A ARl el i BB I S AAP S el

ant i oxi déenvaives. blﬁlahhnpmbtsﬁmnad with the agent whi ch i ncreases the cl earance
rate of RBP 0(5 ERadiforad fﬂiﬁ%kero trie Gkial ﬁﬁd&ﬁgﬂ e ngaglg eRBEHRhertSinhich€ast
one physi ol ogi c 'y acce m ner i ncl ments in which the
physi ol ogi cal | ytmmmraﬁmmcwﬁepraﬂuchgn is edlested digmf q)grpqprr@nﬁ%ﬁé\apfm@éh%% sting of
a zing (IL) conpoiftle, nftrostédd)-arg iR 1at@mm%u§&| ﬁ&béét@h mﬂy)amﬁpmegmge, or
enbodi nents further conprising adm ni s [ he manmal Ieast one
physi ol ogi cal | ymtfé’&d%??ﬁrg‘m‘kmé’rﬁ'?ré%n&d\lﬁ“ﬂ%g b@i}Oafﬂﬁ’ém‘e?&éP"tt‘Péﬂ%{? Ligent is a
negatively charggdopgigaphol i pi d, including enbodiments in which the

negatively char%@d phos hol i pid iis phosphati dyI %#:erol (f1)é k&g addi tj onal

agent is a caPbiherdditional sgentizangtiEfBmariepesnt ipelyiineanbodimerts ingt s heiantis

sel ected fromt hxﬁlaﬁﬁrﬁtbpyé?géﬁﬁé SelebtB@freth the Ytod ngﬂor@@ﬁhgz(ﬂai(&ﬂ@t&bﬂal a) the
odinents in which the statin is

addli onal agent js a st i ncl udi %B

sel etfed fromt am:‘}Bm@f %)a 18?@’5???%’3‘ fPr’Pf?gﬂm’t Kamrthasenei Q%8¢ at i n,
simvastatin, prayasdxagenise idhvitoiyast atin, mevastatin, velostatin,

fluvastatin, agt.i.n, - | ovast t|n avast tin, f1 ui ndost

at or vast at i n,&ggigera\%@?rgl ‘i‘%‘i“td%ﬂt Seh e AN B O QR R o PR B AN FOR! %artaf’ﬂﬁwl'{dﬁ@ addi ti onal
agent is an ant ieﬂﬁﬁtginagemlvduaﬂMthymm@aaﬂy memmmhmmsmemmm thdrgrotthe

anti- angi ogeni c dr thL han h
Anti - VEGF pegyl af'® H'ggs()fij am ¢%§Uﬂ§ IE)ér{hg) tel}fh %egﬂm% é@%t X‘%Ig 2,258-
Conbift ast atin Aetraﬁemgllplpgr,adxwwgﬂrﬁflbtnbodm&mnm&tchmthestﬂbaseomlphymoleagmllyuol one

acetonide, intr tria ol eto 340

fl uoci nol one ac%%’((ge @ng%;ué%\/ E‘I"{%lsmed ?’gévgl}cgggfﬁﬁegggﬁea%dﬁ 844416
(i) the additi oRdP eaddRtin pagd Iaanmaaqurkl)méleat trophpddogicliy acoaptalilé antipyidanteciraidi ng
enbodi ments in whi nﬂteré h'?tlﬂﬁetaf Lt wiEh HoheBRE B Ele %ﬁfcgrdté‘é}‘l{?éﬁ&hk id | ssue

i nhibitors of netalloprotel nasges a- - rracrog I'n tracyc Ine, a

hydr oxamat e, a ahpaimalior, a synt heti c MN fragnent, a succinyl

mer cagt opuri ngy ataﬁfamm 'Q%aa,onﬂ%51@105x§{yng§gea ﬁnr%?dl qnchﬁhng]) the

additional agent is a conplenent in Itor exanpl e
only, antibodi esmbadjmprisin vdyich tigphysigogially a@tab@mn@ﬂ 1s @ecteérﬁ@m@@e greurch as
t hose di scl osed R 843,

5,853, 722; and |cgﬁll?gg? |fnasﬁ%t(%hou%?a%§%?g?@gnﬁ ag&éﬂmﬁ(ﬁfl%gg&%gg%& (the
contents of all e@bodimprniughe cpm@@mgeﬁram@an%méhenanl etfleastecrmyxysm(lqe)catlﬁe

addi tional agentscieptable bitiRiagt! . 1 ncl uding by way of exanple only, omega 3
fattéaam ds; 10 (1) the addi ti onal agent is 13-cis-retinoic acid (including

deri ¢atives of®) i@e sdpidional pgepids enf'&etiwa}v charged phpspbolipld, inshvding embedimenty a ghish

derivati ves of lﬂe'rfégz&wél?'fchdﬂgyd(foh@ﬂdm;bd iOphoSphetidyighy@éonoi ¢ acid (i ncluding

derivatives of. 9-ci 1 NOlI,.C acC
It) the adimonaﬁ agentisa caroter?md including embodiments in which the carotenoid is

p.

selected from the group consisting of lutein and zeaxanthin;
(g) the additional agent is a statin, including embodiments in which the statin is selected from the
30 group consisting of rosuvastatin, pitivastatin, simvastatin, pravastatin, cerivastatin,
mevastatin, velostatin, fluvastatin, compactin, lovastatin, dalvastatin, fluindostatin,
atorvastatin, atorvastatin calcium, and dihydrocompactin;
(h) the additional agent is an anti-angiogenic drug, including embodiments in which the the antj-
angiogenic drug is Rhufab V2, Tryptophanyl-tRNA synthetase, an Anti-VEGF pegylated
35 aptamer, Squalamine, anecortave acetate, Combretastatin A4 Prodrug, Macugen™
mifepristone, subtenon triamcinolone acetonide, intravitreal crystalline triamcinolone

acetonide, AG3340, fluocinolone acetonide, and VEGF-Trap;
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(in) the additional agent is a retinylamne derivative, including an
all-trans-retinylamne derivative, a 13-cis-retinylamne derivative, a
11-cis-retinylam ne derivative, or a 9-cis- 15 retinylanm ne derivative; (n)
t he additiwoabospgrars is admi nistered (i) prior to the awrws26dsreadsson of the

agent whi ch d)”?ﬂe%ﬁéﬁﬁénai DEnG! £RLAR ta{%%o‘%eu?afse ﬁﬁlﬁ’t&r M&% Briinfin by (11)

subsequent to the adm nistration o i ncteases the cl earance
rate of RBP or mmw wefplipprotainpsinhibifdr lsla)tlSSIP mhlbﬂtanﬁeﬁmswomt@mse%z-

adm ni stration %crtogﬁblﬁﬂ%umm A HEORARRSa &ﬂaﬁm?qsgﬁtea{cmﬁa@ﬁ&t Qf RBP or
TTR in said mamal V) prror and subsequent to the admnistration
of agent which |smm§bz§@§aptqﬁWL @ﬁwm@nn@teem@faaner,l n said nanmal ;

or (o3 the adgy ttﬁcci@@iltloﬁg%éﬁt 1@@&@&%& il nlcﬂﬁ[n%@? Say Bmaﬁmeaﬁ@%ﬁbord@& e of
RBP or TTR i n sai d dmnistered in the same phar naceuti cal

conposi tion. 25 2pBeLE qzn@ LﬁAE ﬁér“e%&ﬁl e fPssuglh 3 %f ﬂ’éﬁ%se@:@ﬁﬂW ifat hgs-
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phot odynani ¢ tyehedaNitiokhl hlg,?eﬁtrls b 88l RBluding WOy eﬂaip& ol &ﬁégﬁ 3 fﬁf@(‘auidélr
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and Wtreous Slrteadgt iougl pgeptip % -fefimoic %@1“&@@&?% §/13-¢f “?%‘?H’%%‘fﬁﬂqsﬁdr
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anti-infl arrmator}/ @g é terferenc$ adm ni stration of eye

medi cati ons sucHTgLding ?ﬁﬁ?ﬂef ‘f"%ﬁf“ﬂi’é"aﬁ}d 'echot hi ophat e or carbonic
anhydrase i nirh)hd sddRiondVagehois b tebinylamihaddriaitive inclsdirgin @attani-fetiydfyine gene

L1 Bnapl ant at | on e BAUSET Y Bk QUSaRe b PP RGN GO A & 288 met hods

conprissi ng t he ustnyliinineatesdvatipd)ot ocoagul ati on to renove 35 drusen fromthe

eye of the ma drt ents .arl ds _co i sing
adni ni steri ng%{’?#gq‘%%ﬁnpﬁa naf§Ed§ﬂ§“°‘ ne"led?r’f1 it afl?/ne anount gﬂ‘a second
agent whi ch i ncrieaemss thddeacineamianRBP et EHROf si%ﬁammal]' (iR subseqmenit ¢b themmal |

wherein the first c 0 11V\D
20061063128 PCTI UEH %’E%Q%ﬁ%lgg’?%@ﬂ/?‘%&{tﬁ%ﬁe&‘%ﬁ% °Ei‘3’f'%m2ﬂs 4l par at us
capabl e of det echimmal At siomlteneawstyi witht theagiminattiatien of RBRgenT WRick ovpshsextht or nat i on
IS pravided, whepel I oETHRO t he- LS ly. | abel ed.
[003g](6 I n one er%%kc# crfcggﬁtte,O?ﬁ%é ret |%‘%%19Fh8¥n\a71é§}&/vzgﬁg bior ah&‘&fb?eﬁﬁ&@{o e
N- (4- hydr oxyphe rgdh;in‘iétatimﬁas@t Whlplsmcm@ﬁ%hfr dehranee ratv;@f BBH onETR jHpmid magmmal;
"fenretinide" org,"4-hydroxyphenylretinam de" or "hydroxyphenyl retinam de"),
N-(4 5 net hoxyphenyl )retinamde ("MPR ; the nost preval ent netabolite of
HPR), or et hyK9)eth¢ sidiiopd aganhandagmnt which i aprRsel thevlearancevaten RPR at BH@ ineseidd

aromat i ¢ hydr ocapfngsi fe @dnhmer%mlt@és%qe pRbhalRaesab&tionar omati c hydrocar bon
met abol i te. The hydroxyl ated pol yhal ogehat ed aromati c hydrocarbon netabolite

may B8 a [A93# oxylh durther guafiodisiehts premetheds demptisingadmindstering extracorp¢ren) 8@ppliptesis to
net hods apd, LGS mhmbgalﬁﬁﬁtg)&eqleas&s%bam?sh@qdlmn%venﬁgmftﬁé mgﬂ-?xqéllaq}gérﬁg RBP Or

TTR 10 levels or activity in a manmal nmprising adm nistering t

at | east selpded feom the groun wgstw&ﬁﬁlﬁtuted@wndﬁrapeﬁpamn PRy} herApL ﬂ@ppn.lmm t or
wher ei N SalcflaMRRWLBEdy Oflacifar Rl otion sifgehye PRIMotoh, FB6thh BédnY Therapy, Retinal

Detachment and Vitreous Surgery, Scleral Buckle, Submacular Surgery, Transpupillary Thermotherapy,

_T

b5

30  Photosystem I therapy, MicroCurrent Stimulation, anti-inflammatory agents, RNA interference,
administration of eye medications such as phospholine iodide or echothiophate or carbonic anhydrase
inhibitors, microchip implantation, stem cell therapy, gene replacement therapy, ribozyme gene therapy,
photoreceptor/retinal cells transplantation, and acupuncture.

[0035] In further embodiments are methods comprising the use of laser photocoagulation to remove

35  drusen from the eye of the mammal.

[0036] In further embodiments are methods comprising administering to the mammal at least once
an effective amount of a second agent which increases the clearance rate of RBP or TTR in said mammal,

wherein the first compound is different from the second compound.
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reduces the formation of N-retinylidene-Nretinylethanolamne in an eye of a
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manmal , HRIEFSS ﬂlggraﬁcwl%a@% s aaflbﬂépgarp eprppiagsty S/ERE ageisty, BBY educes
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P-agent conplex.to TTR _The ent | be chosen from the group
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car dlh ac a?tgnﬁm(;r;lsaracﬁﬂﬂtﬁedi@mﬂ:;ﬁbﬂrmOmf b&fbﬁwméne-bafbdgﬁﬂha?lﬂtahxgﬁdryan dyooge2] | 3 yet

anot her enbo t onposi tions disclose rovi de

for 5 mofiPaet HgoreshbFifims e s Ot aRer o OF o rnine . dravReRng

adm 8p st egdnmg,RXR/RhRamgmﬁts edtrog@agcbnmts;)megearantegofnesxUestatmnaugdmsmj an agent

wher ei n

which in ases 1 eara

sai d m)dﬁ atTon "‘B?’g‘iféﬁb 'BPe Q?%anf %%"HS% pé?ge%%r? Ifevafl a?"ntlsésdgex etg%gnefag?rﬁ%? i on of
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enbodi nmep Lhe gﬁ{]g @hﬁ{}e Besistingnaf;a retinyl
derivati vpeE%P IStg oPra% %Iﬁsgsg oni s aréo{l %‘9 ﬁta%é%‘ﬁg ant a¢ oﬁ]iStg‘t d| cl of enac,
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anal ggue i fikAVE hhond Aibies.

[0041}] In one embodiment, the methods and compositions disclosed herein provide for modulating

RBP or TTR levels or activity in a mammal comprising administering to the mammal at least once an
effective amount of an agent which modulates RBP binding to TTR in said mammal, wherein said
modulation of RBP or TTR levels or activity reduces the formation of N-retinylidene-N-

35  retinylethanolamine in an eye of a mammal. The modulating agent can bind to RBP or TTR 50 as to
inhibit the binding of RBP to TTR in the mammal. The modulating agent can also antagonize the binding
of retinol to RBP so as to inhibit the binding of RBP or the RBP-agent complex to TTR. The agent may

be chosen from the group consisting of a retinyl derivative, thyroid hormone agonist, thyroid hormone
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steroidal anti-inflamuatory drug, a bivalent inhibitor, a cardiac agent, a
peptidom netic, an aptaner, and an antibody. [0043] In one enbodi nent, the
nmet hods and conpositions disclosed herein provide for nodulating RBP or TTR
| evel s or wot2p06i063128 N a nmanmal conpri sing adm ni st eri ngedwus2es/gaenval  at

| east ongg,oafst, d%éo@ﬁafced%aeff@naemmh Qfsmé’if‘ma%leqfom;&ﬂdtdh%ﬂ&ﬁﬁh@iﬁdnﬁéhe' nhi bi tor,

wherein said nodul ation of TTR [ evel or acti vi t%g reduces t he
f or mat i ofnatygus: %Bbwn@é,lamonﬁtefawﬂe%-%m@amﬁm , 2 bippgnt AR HEFie 2&feten  from

the gr oupepGiRsingtid, ApRineFOHR MARIREPNI sts, RXR/ RAR ant agoni sts, estrogen
agoni sts estrogTg anta oni sts, testosterone agoni sts, testosteraone
¥es

ant agoni 9042] pr mhgnenbae’eﬁp% the mefhpdspad ?@R?Piéons siselarsd erengrovigefornet hasone

agoni gt s modﬁ%{ﬁ%kb? BT PIL 1A} SOVt trSa m@d%&l% B%%uﬁlaMQ%hgﬁtthéjﬁﬁmai Wbl 20
fatty acid binding protein antagonists, agoni st C/ EBP ant agom st s,

HNF- 1 ag®ife & efeciyqrampunt 9fa-AREHEICR ncrerfes @eabemcefﬂéw ﬁrﬁiPosTE Riimdpéhpapeal, piNF- 4

agoni st's whé?é‘ﬂﬁ'sa‘}d AL AGEH bSEER or MR- 16ve@®95uu$&>srcduckﬂﬁe Hridtlon gONIr@n§lideAPNaANEr S,
Zn-f orger bindin nocl gnal anti [0044] In

pr ot ei ns, _ ri boz nes and
yet anot FEpyl h@eﬁm it an oy f S0TRE B, eg?tf,.ﬂ&ﬁgmﬁvg}s?%&@&nﬁ@wé%
provi de gRlp consistitgdt 4 ﬁgnﬁaalv@ﬁveﬁmoid%ﬁxhoﬁe @donRe; thyroid Kormoheantagoiish ldictoBsipg, i Si ng
adm n sterjg’?etothema ? | east 2 %e an_effective anpunt .of an RBP
or TTR t AAI99fR BAOBYSH Bt 6‘?0 coplf sepnopnd; 27 %H&PWB%”&‘P@#% BPRoG PR evel s
or acti VitipidelegtiegRmidatnf aﬁgrabivalantﬁxﬂnﬂmoﬂawam dpentNa pepti@ynemetic, fn 4PIAEE land | N
sonme enbodi ITF‘{ t he agent may be chosen fromthe group consisting of
RXR/ RAR &‘ZJ‘BW s, RXR/ RAR antagoni sts, estrogen agonists, estrogen
ant agoni $0043] t e 94 etedibodifed Jaeinsthads aﬁchSoh@Ssﬁtﬁih@ Biscléaad Rgen protide fopo@adingr one
agoni sts ro er.one ant agoni st dexarre r oni st dexanet hasone
oot agon: SPEoTEFR AR B ARy 3P R AR oo otk YR s AT
prot ésn afiéctignamonhisof af REBEY "Hgbmmnorﬁmﬁ%rmﬁemidaﬁcﬁulaudMRBPagmst S,
ant agon 488 Sty e e TR up b A SRS e T et RO P BB
nmonoc| ondioméaint gréngatbrsisting «ﬁﬂ]UﬂH]{ARragmsltseRXRWdUmmmlss, estiogermagbinsis] Sstevgeh

Cor’rpOSI t Iatcl)tnrﬁ%ngfs testosf eo(%lle Q%‘ﬁ%{sqes%si) nggutég[omsts %?c%ést&%rﬁ%%onﬁ%@? SIT | evel s or

activity'li rising gast 35 once
an eff ectantvwnmtmimmqﬂfasm agopstst dexmetﬂlmsmdnthms, ﬁaﬁnblomdomgle@tdeﬂ' §iRNAn sai d

I duces
the. P0r it agt BnapE pRrEtindines Bl JibEC Crobl Rl il bt b can
bind to Rmomstsmé og@dstst HNFﬁhmbgqmstsmsﬂ\Tbﬁnmmﬁgs HNFRBRptagenisiT RNFrf agorists,
manmal . ?ﬁlﬂg %@%?%gg%#ge %g‘ﬁ’“ tinol to
RBP so as to |g¢$&g£t§’q e g?lvf\%@éz}gglg gé’ 8 P § %0?1%}41% tﬁ%ﬁ%ﬁl Ing of RBP
or the RMQenthadnmtbfx embditiRt, thermatheds andisouibasisions disclpeedshyesint provde foe chosen
from LGB AN TIOR8 v b Bl FlobbAlihe B ik S B RLARRE RIQT ST

t hyr oi d hor ant agoni st enac enac anal ogue

mol e@dl e onesrepofiertiyve fmpuefmi e RBRer FEk mleﬁcalndub@uevheram salldamdnleﬁl@ of BP or
non-ster %ﬁ@éveﬂ%} ﬁch'vi%f Jem%@fo}énﬁwefhp%ﬁﬁélﬁﬁ'aﬁg&e df[z]l?da h dP'.’rn sctheeholiAntagent ,

a peptidonm netic, an apt aner an antib yet anot her

embodi merle agent mayrbe mwg fromdhegspHpeansittingef W@Ml*ﬁemﬁ% Bydgdeistd,or
modul at i QQ:JE&PagQﬁlstHRrJg@ﬁ/ﬁ'ta%mQ{ts a5t btirbleaghMst& tdIBRAANtaE MY, bob&rone

adm ni steri he mammual at |east once an effective amount of an agent
whi ch i n@8 grosqﬁ@wep anfgegpiste dexpmsthasoriggmonigls, dppamethysoge priagepitentisensgher ei n

Is aid f3m> d Whignuéleotiats, &ERAOfattyT Ao BifRY protéih aedohidis [(VEBR ienRE, ¢/BBP hkgmalsison of
| pOT USCI
P I-{JI\J'Fl Pagomsts Iﬁ\ﬂpl antagonists, HNF-3 agonists, HNF-3 antagonists, HNF-4 agonists, HNF-4
antagonists, HNF-6 agonists, HNF-6 antagonists, aptamers, ribozymes and monoclonal antibodies.

[0045] In other embodiments, the methods and compositions disclosed herein provide for
modulating RBP or TTR levels or activity in a mammal comprising administering to the mammal at least
35  once an effective amount of an agent which modulates RBP binding to TTR in said mammal, wherein
said modulation of RBP or TTR levels or activity reduces the formation of lipofuscin in an eye of a
mammal. The modulating agent can bind to RBP or TTR 50 as to inhibit the binding of RBP to TTR in
the mammal. The modulating agent can also antagonize the binding of retinol to RBP so as to inhibit the
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10 a mammal . The agent may be chosen fromthe group consisting of a retinyl
derivative, thyroid hornone agonist, thyroid hornone antagoni st,

di cl of enac, a dicl of enac anal ogue, a snall nol ecul e conpound, an endocrine
hor none ambagmmssmflavonoi d, a non steroi dal anti-i nfRGmszbasrowsads ug, a

bivalent ardlac , d an
ant i body 3?‘]%9 OﬁthS eaﬁ%%a? Lqrﬁahrrglgﬁ%cf’s mé%gtﬂggaﬁpom ?P%%{SS? i osed
herein ph@gmutEcohmnngnf:hJﬂeamﬂ dogpvaﬁﬁe RBRidHrorToRR aleist | fayreid hermohe/intagonist, a nmammal

Corrprisid}a@%%{a“&a&%ﬁ Ml L\l IR Ao 28 b OERR oL SRl Eg ATOUNT_ OF

an RBP or Fanscri rein sal d nodul ati on RBP or TTR
| evel s oflavemnid, \ainmystcreid@kaas -inflagmiatndug, erivelenidnlbiton, a4 carding agspp amﬁptvdomwm . In

some may be chosen fromthe group consisting of
ﬁ”%%%&ﬁx@% &d%\%@\ en

RXR/ RAR agoni st's antagoni sts, estrogen agonists, estro
ant agoni 9046] t estestmethenentadiomns the methed @létcemméﬂomﬁ@@gﬁ herein prpvidRfest er one

agoni st Smoc%‘i’anﬂ%ﬁﬁﬁ&t ?ﬁ?ﬁ é&ta%% n?&ﬁx &Eﬁﬁﬁgsd SRS S ma%ﬁé?ﬂ?e‘aﬂasone

ant agonl sts t1sense I gonuc eOtI fat tl{BaCI d bi ndi ng pr oteln
ant agoni ¥¥e an cifeEBP apgen pﬁm,gem/v@@ mnaafg m clsprgnce rtp RE HBR ORI s2id ppgemnal,

ant agoni gheein BidYho AP B B Sor %?blsad?'é&%?i‘eaﬁ&s theME At AP T %ﬁﬁs%m i¥eyd of

ant agoni sts, HNF-6 agonists, |{NF-6 antagoni sts, aptaners, f orger bi ndi ng

pr ot 8 ns? mempal; Theegens may baehesrs fevmathe seun wasistag of 2?“{’1@ Gerispeiyes thyroid l’é’ﬁé?qqer
embodi Meghon;st ﬂ?‘ro{m{om 2AREnED MREbTenht, qramdilélﬁ& LRRBE, Behal Rolb&ile IBRPSUNAL4nNY

RBP or T levels or act|V|ty|namanma npri sing adm nistering to the
el afopiEHS BB EoEe? AAYPide TR IIdab AR drEre Wiy PRI

i Nhi bi t Ofardid¥ LR abedtitlothiriid U ridptaHer, Qﬁdﬁaﬁ'ﬁwd TTR | evel s or activity reduces
the formation of drusen in an eye of In sonme enbodj nents, the

agent malf04Pe clowesmbodimentie g’F@QFB ae%mnp@flpm displosestrerRnRIoYiis feranadulativgry RAR

ant agoni BB or BB eRUES 28@0QiSE Sam3l @&bﬁmﬁﬁéﬁg@m 6 Hamb@EE: QB SRRNAR
agonl StS teSt ost erone anta nl StS g&gst erone a. Onl ts E{ est erone
dmedilsdim

ant agoni Sfestivepamountof FRBR o IR, rpnseriptiony H‘Et‘f‘i%%‘i‘l 4ftifsense

ol i gonucieeqt E@e@wp ity $édd¥8 the tfbrﬂiaml: Ginderdinigli byeg)f{a :hﬁi';ﬂ}an hamr@gambcﬁﬁasms, g‘ﬁgg&gt
agoni st's, ant agoni st's i Sts agoni st's,

agoni st sfna%\ﬂi%gs %P eppLonsifag 3f§g%A§ta§°n‘ M&@%&nﬁs eSTPRE_ 6

agoFi st Sagonkuﬁs@ogaﬁ%ﬂ%@ﬂisﬁ ttésto%rﬁagﬁl&és kStﬁmMﬁEﬁtamﬁtsUﬁB@éieﬁﬂlahgoﬁigfslh bodi es.
35 enbo nt e net onpo ns di scl osed herein
pr ov?@ ;’r(??es%(’&ﬁFﬁ?goﬂléts’r%ﬁlgﬂeg?asﬂﬂfﬁgqn&%eﬁeé‘a%ahaé&?ei *’\‘}?zﬁﬁlﬁ S S fmal  conpri si ng
admi ni st elﬁgongzletoﬁde‘shﬂmmrmw acid bdamotem@ﬁa@msts,ect/EBBtagonﬁStsammtanﬁéon&srs agent

whi ch no in s ul ation
of Rop ol S BRI el PR N ol AED e NG P iR o eye
of a nmanamdgonitls HNI6 WB&H&NB@&&J@SOM dBRE0) Z0-Giddot bidinprpcbtdinl nibogyregend  can
bind to F@{’ vonal kb oaRs as to inhibit the binding of RBP to TTR in the mamal .
The nodu I ng agent can al so ant agoni ze the binding of retinol to RBP so as

t o i 8hi b{a048he b yd amngheoémbdaBﬂermrthetdmhdaB&da:gmpbsnmmbcéosed Terei fr mblhdlatingent

b t d th d
R L e o e AR
anal oguegffetife smpaht of arDRBE ol EIR uamtamtdlplnhntor;avhbmm salﬂandfdutanmnm” @i’air dgBédeveR
f1 avonoi gr cﬁwgf Q&u%és%%eofla%alnor?{}% c'lruseh &fgn%@alaom%und &Lig Somi tllr n hlggl Lor. a

cardi ac agent an an
anot her éﬂﬂ@éﬁnrﬁ@mthe £rbwep Gontistingo! mwmsm,lmmm taapmlragcpms@wl de

for 3god uAu%genr@mgﬁ&t@{estII&Aeea&s+1§s Ustoltetohd drktagorifls, 3rdFBATRe EHIRY, bdkdiRrone

adm nisterin
antagonlsts dexamethasone agonists, dexamethasone antagonists, antisense oligonucleotides, siRNA,

fatty acid binding protein antagonists, C/EBP agonists, C/EBP antagonists, HNF-1 agonists, HNF-1
antagonists, HNF-3 agonists, HNF-3 antagonists, HNF-4 agonists, HNF-4 antagonists, HNF-6 agonists,

HNF-6 antagonists, aptamers, ribozymes and monoclonal antibodies.

35  [0049] In one embodiment, the methods and compositions disclosed herein provide for modulating
RBP or TTR levels or activity in a mammal comprising administering to the mammal at least once an
effective amount of an agent which modulates RBP binding to TTR in said mammal, wherein said

modulation of RBP or TTR levels or activity reduces the formation of drusen in an eye of a mammal. The
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once an effective anount of an agent which increases the clearance rate of
RBP or TTR in said manmal, 10 wherein said nodulation of RBP or TTR | evel s
or activity reduces the formation of drusen in an eye of a nmammul. |In sone
enbodi nent wo bseszent nmay be chosen fromthe group coneCEUSIES /@418 retinyl
der i val | VouRidgd WkiL4) tRTREE oRBPARLG 1o A itk BB BF RBPR PR QR MaRmal
di cl of enac, a Fi*8of enac ana ogue, a small ol ectl e conpound, an endocri ne
hor none &likalmoduiating ageht cav elo indagopiznba bigding ofireliapl ta RBP so pyip inhihighoiydingraig, a

bi val ent dgphi; Bl tRap. | efite Q]ﬁ}p,g | Slodth BBl tke RGBS 2 A1 AN
ant i body. 15r_l[m§(§%%]a_glenrtlggﬁﬁeié€gnb?ggi me?na_lfg?ltt e érret ths_atmdgr?g) ,ossﬁltﬂf?oﬁnas :
di scl gsediereiss, o thyfoid hogaore geomighthygeid hepmompmtagenist dielpfenas) adigofenge ppalqepss aj n a

mammels CopRfi indlehde RAHFLIMASitntiatgind pqrﬁb&_am;%ala fRbordoRBE horPAG6idARNs-€f f ecti ve
amount of an RBP or TTR transcription inhibitaor, wherein said nodul atjon of

RBP or TTrlammetesy druga bialentipkibitonasgidize ageply e PPEAIIEEG AR tRtHReT.dBY ahdtiBedYon or

dystrophyjppsn)an BYfotkd eAbSEAER the nldibods #ALBhpdsliohdHiglREDRAIIRddRY be chosen
fromthe group consisting of RXR/ RAR agoni sIt)s,_ RXR/ RAR 20 ant agoni st s,
est r ogen Bfylatng RBP ardiTRJgel op Aty ijadpagmal eampgsip@pdspiaistarng e thesnammekatdeaster one

ant agoni Sdnge an cPEAYEHhAMOGTRN AGRMWBES incrBdsQURSIIQFARE2R 0F RBP B BIRin stid XRMRa)asone
agoni sts, dexanet hasone antagoni sts anti sense aligonucl eotides, siRNA,

f at t yici whephaidTRpdpletionat RBE o A 4B Jgvels ar aciyifypsuces Higifamationofigaysen ig ap g st s,
HNF- 1 agominshds. In kX elnbaditndste Mhesdgént niaiNbe chostd @0 mSheSgrodgNonsistiag bodgemiyst s, HNF- 4

agoni sts, , HNF-4 antagoni sts, HNF-6 oni sts, HNF-6 antagonisis, aptaners,
Zn-fi ngerdeﬁl""r?d?’ﬁ&‘yb‘f‘gg‘&“ﬂ%e, agpHiflo e Cogne SPEB LT iR SP BT 08UF:3052]

| N anot hesmat MoRdbletsHipoutd) e ¢iidbdimel Boriioht MaIoRR S flavorvid, d nsicitasial alier ei n provi de

for nodul ating RBP or,. TTR I evels or,activity..n a mal. conpr.i si n,
admi ni st oY (T AHTHFR TBPIgr A A81disd aproh 2 ERPISTTEEDT. o SRR PC 81 SHHOMEP or
TTR trsansjoasijon nrvat BhbodimenyiRmidtibds @id domipditibit disdd seafheBEprovide foridbdubiied s or

activity i age-rel ated nmacul ar degener.ati on or, dystrophy in an eye of
2 el RO RIREt GR BRI e TRl CoppIRTE PR e SR gl gpes =

consi st i ngfetive BRRINRARNRBIGr TTR, traltéRHtidAMhibated, aliceih S4ié mo@gitiod GERBRGOTTRST S,
estrogen antagonj sts, testoster.one agoni sts, testosterone aptaqoni.st.s,

ot ogoat or TR A RO Bevenfs e e P S Rpenan of S ooy &t s C B S
dexanet haseiitén i lembatingit say bathHosehdoarthogroupaonsistiegd i RIRYR AR| aghifsts, RXR/RARCI d

bi ndi protei.n antagoni sts, C/ EBP, agoni st.s, C/ EBP. antagoni st HNF- 1

agoni A1 s, STHRPLIFS, SR RPETS bsipgm eyt Eyiserygoabonis, el tegng.

agoni st s, prégesteiiie agozisit, poEpitg o, antalinish, dyandtissae agidistss daametysmeshtagondg, aner s,

ri bozymes nacl. - [ ' . - ent, the
et hoe. aelsRAKLBAReS, g1 BAYL AT bt ok aftadlh s ORBR SRR ERAIET - 20
| evel s or ardagonists, ENF-Irganista AENH-1 entagonists i HNF-hatoinists, JINT-3 anjagooists HENI agraistsat

agont_ i BN Ao AL SCS S T s R B, AR A SRl B {Blres "

modul 4 i otndafongimalantiboiRs] evel s or activity prevents age-rel ated nacul ar

d ti -' f : : L t

bi nd o RIETYP " RBLEaRbociEhORy BYodanfhoRiRh, il EeTRoh finBorp IR0t can
manmal . TheduatidgiRBE prilRalgeshs oreefivitilinsomanmrs gomirisiag péreinisieriog tegheohamme atdedst t o
RBP so 5 e Lrpti)ffe@l}ﬂ)e tht)u.r{t PPan%lﬂ&r%Rq;an&ﬁ%n Qxhbgtghew@g? Qﬂ&ﬁgdﬁﬁg? Lﬁ?l‘ & TTR

The agent mai; e chosen fromthe roup consisting of a retiny I vative,
a t hyroi dTHdIeHdner aglijd Preventeage migjates mackler degmmeration Aigutiiophy, in auipyeiobp ewmaml. bn
di cl of@nagneaNBORALE, theagehTR dhodtR HSMmUhErGRTRRINSD of RXRERAR GLdniies, RRRDGE

anal ogue, a . ) ) ) .
antagonists, estrogen agonists, estrogen antagonists, testosterone agonists, testosterone antagonists,

progesterone agonists, progesterone antagonists, dexamethasone agonists, dexamethasone antagonists,

antisense oligonucleotides, siRNA, fatty acid binding protein antagonists, C/EBP agonists, C/EBP

antagonists, HNF-1 agonists, HNF-1 antagonists, HNF-3 agonists, HNF-3 antagonists, HNF-4 agonists,
35  HNF-4 antagonists, HNF-6 agonists, HNF-6 antagonists, aptamers, ribozymes and monoclonal

antibodies.

[0053] In yet another embodiment, the methods and compositions disclosed herein provide for

modulating RBP or TTR levels or activity in a mammal comprising administering to the mammal at least
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flavonoid, a non-steroidal anti-inflammatory drug, a bivalent inhibitor, a
cardi ac agent, a peptidom netic, an aptaner, and an anti body. 10 [0054] The
nmet hods and conpositions disclosed herein also provide for nodul ati ng RBP or
TTR | evelwoaoosmedies/i ty in a manmmal conprising adm ni stEriopeésmaidie mamal

at | east [ EasETalt ear ance
rate of ?%%%@@%&ggﬁggﬁmhﬂéﬁerel n sai dnbﬁRngfa:ion l‘gglr:’éﬁi)r TTR
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thyroi d RBP 8 theppanmal {The giogylymg derat cag algp &%P@ﬁf‘a%e Bﬂﬁ%%@firemb%%ﬂ sp
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| east 30 an effecti.ve un ansl ati.o I tor,
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ant ago {n éetvsls ormcbg@srmo@rae epgainsngyal f;pm@;elstleannﬂ@i elalpttdagffmn |t®tas¢nt thehosmmt hag gne
agoni stsq mgk : ,
fatty aci 3%%9 prot%| n an agggl st@%&tago#ﬁ%%% %}O gt? taé%lr\llﬁst S,
HNF- | ag@niegonists, tritogerope a@ntsagemsw@e aﬂh@n@ts,avg@wteb@ agHNFts,@rcamtqgen! st s,

HNF- 4 agg%?(%ﬁts, clé&lfme/ﬂha%ts ﬁ S&e’i étllxalsg e : e(ﬁﬂ{s ﬁﬁbse;(%{g%x?x Ofg%dg%m S,

aptaners ozynes and ona ant |

PCT/ Qézodevy@mdhmémg p@wantag?mgteﬁ?/@?cﬁ@heﬁs 1R antreonists, HAE- Inagoristel SINY
conposi t 'aﬁt'agon{i{ssﬁﬂm§ %Qonlﬂs?sr ﬁNP-3%fa%dn¢s% FIRF4 PR, magmag&%n@g HIIFF&J GG S or

act|V|ty|narrarma r|S|ngamn|ster|n to the nmammma east once

an ef f ecttNFeb @yvsomists, eptalaﬁs,zgefn@ermdm PRASRS) Ialtownmmd mprmlon@ aﬂ@"‘h’ﬁ in said
mammel , Wmf' n m%@dﬂ% EEHGHdin%t %n’{gtho&BﬁldQSmﬂggBoﬁsQle%io&d%reﬁﬁ;rJ)\Xdetf& protects

an eye of mammal_ from |l ight. The nodul ating agent can bind to RBP or TTR

so as to quwmgtRﬁPﬁé THRArElR §T @Pwmpaﬁ@mwomnﬁlwdmwmmg to thp mampdlat leestng

agents(c aram@el 2R QIFERVAREILZSE ah RBP B TR BhsBion iftlibife wHeRinRB¥d nkRuBSonl 2 RBRIE DI T the
bi nding of RBP or the RBP-agent conplex to TTR In this enbodi nent, the

agent ma_ggg EV[’?Bé’é?Fuf'thFﬁ%angqyﬁ &fp'i mammal from light. In some embodiments, the agent may be
chosen from the group consisting of RXR/RAR agonists, RXR/RAR antagonists, estrogen agonists,

Q

estrogen antagonists, testosterone agonists, testosterone antagonists, progesterone agonists, progesterone

antagonists, dexamethasone agonists, dexamethasone antagonists, antisense oligonucleotides, siRNA,
35 fatty acid binding protein antagonists, C/EBP agonists, C/EBP antagonists, HNF-1 agonists, HNF-1

antagonists, HNF-3 agonists, HNF-3 antagonists, HNF-4 agonists, HNF-4 antagonists, HNF-6 agonists,

HNF-6 antagonists, aptamers, ribozymes and monoclonal antibodies.
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consisting of a retinyl derivative, thyroid hornone agonist, thyroid hornone
ant agoni st, diclofenac, a diclofenac anal ogue, a small nol ecul e conpound,
an endocri ne hornone anal ogue, a flavonoid, a non 10 steroidal

anti-i nf| awogbewossds ug, a bival ent inhibitor, a cardi acp@gesdoes/@ssis

pepti donj I c, .an, aptaner, .and .an anti body. [.00581 .1 n.anot her. odi ment
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| east once_an.effective.a t a whi.ch Lhor.eas th | ear ance

rate of ﬁﬁ?’mbgf}fe‘fhﬁﬁ ammggf%{‘%“qm%%? mfgulg\t%gﬁepi bﬁn%naﬁna %&ﬁ%z‘f%%m%f or TTR
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erivative, a roi ornone ‘agoni st, a thyrol ornone ant agont st

di cl of endlg medubiting abetcacalsrratagass thedisiinglof rebmdl ecRBRso a8 tovipbibit the bandingnfiocr i ne

hor none I fl avonQi - .0l I, = , a

bi val ont REnA B fap decpt BRI TIE DAY bRk fob B LAREREGE Ko Sl 2

ant i body congigtifg®0% 8}inyldervatives tiprodli houmdng agdnest, thyrdidaismarnredintagonisssiidafens, a

di scl osedq. | vj f ' Letd | ndi p | ) or

t ranst hy?‘é ?e%&(a%all%u% Aes\(g%luél% li)erc mggﬁp\?ﬁd;gf eﬁdg&ﬁgwﬁ%%gf%% ﬁég\’%h(g%%ﬁﬁfst ering

to the netmowhl anti-idflemsiatogndres, a hivelfftddibiton 2 aardiaevgensf a peptidazimptiop areaptdimet, lawd

conpoundg, ghosen fromthe group consisting of an RBP transcription

inhibitor, a TTR transcription inhibitor, an RBP translation inhibitor, a

TTR t r an$00&8] on In arivitsr ¢marodinzent, RBMethibdsandenmpositiensidisclased hReinlpeayidafiere agent, an

REP 25 a | St L St IR i IS . a. T [
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agoni;st s 4 &ah <99 a3 H.AYPRES boFTR lg%ﬁscb?gﬁlwgrote@tg%'%to?a mﬁrﬁﬁxafh%gﬁig%@%

antagoni sts, progesterone agonists, progesterone antagonists, dexanethasone

agoni st s somfesmbadiniants,dhreagemiissehosen fom thegraup sensistingifia gdinbicdedvtivel @ Shyraid RNA,

HNF- 4 agepi = | : ' s f | ndl ot ei ns,

B S R T e A R L e

transcri gerrsind, amerisperime hprmopthnslogue; ¢ Baordié agewtiproidalestisnflapepatory drag.ey aci d

bi ndi ng  pRERLSAHbIRA L R&81AE aﬂp%iﬁ&ﬁ%&h&meﬂa@ﬁ afAPON! Sts, antisense

ol i gonucl eotides, siRNA HNF-1 "agonists, HNF-1 antagoniSts, HNF-3 agonists,

HNF- 20and@$8hi s tls onergmpbodimgrtothp methodsapgrompagitiong dis¢lesed hereipjpovile Sy meideating

I NF-6 a ' =Lt ) Te TR aTeP tel ' s and

ronos | onal ogh SRR NGIF oI e R B S R

trans| at isdminisisringyio thsrmammal Hiderstpnps apreifediize gremhoiebleat 816 af ghe comprRey dragmn

agoni st s, AR BHB BRERHO O 2 RBP tRACHRADE hhfHe b TR trafSfiftRd aihitiof, IRBP St S,

t est ost erone . agoni sts, test O$t erone ant agoni st s, pro est erone agoni Ssts,
pr ogest ererratighmhiyier sTER trenslationdnibiton 48 RBY clamangegmbe lqarsegget o8 REF4416

agonisst S,antgé‘dﬁﬁﬂ%ﬁﬁﬁgéb%is%m‘aﬂ&%hﬁt a@RITTRGBGAEtOl | gonucl eoti des, si RNA,
HNF- 4 agoni sts, HNF-4" antagoni sts, aptaners, ribozynmes and nonocl onal

ant i bodi d8060] n - dJp prewe epiodinenie, thesRBR traascription ipkibiter istchesan frpmherarqup consistingfs en
fromthe mggmts,smm anta@bididfs, @s%ganF&ﬂétggsuegéataﬁagoﬁs&t, REI0M-SeS, ¢ EBP
agoni sts, C/ EBP antagoni sts, antisensé oligonucleotides, SiRNA HNF-1

agoni st s,agwwmﬁoﬁqﬁ?@géhg@ﬁ@; prpgeptpqnngagsllllg@@rﬂgg&tgpne}qmpgcgll%éq;g@ﬁf@g@, HNF- 4
agoni st s,agdaNE; dexARRGONY afifaonisHNmHSnRAMBbERotidkd, NREAZANFOORLRILS HNFRP ar ner s,

ri boz3\6rres and_ nonocl onal antjbodies. e
antagonists, aptamers, Zn-finger binding proteins, ribozymes and monoclonal antibodies. In other

embodiments, the TTR transcription inhibitor is chosen from the group consisting of fatty acid bindiﬁg

protein antagonists, C/EBP agonists, C/EBP antagonists, antisense oligonucleotides, siRNA, HNF-1

agonists, HNF-1 antagonists, HNF-3 agonists, HNF-3 antagonists, HNF-4 agonists, HNF-4 antagonists,

HNF-6 agonists, HNF-6 antagonists, aptamers, Zn-finger binding proteins, ribozymes and monoclonal
35  antibodies.

[0061] In yet other embodiments, the RBP translation inhibitor is chosen from the group consisting

of RXR/RAR agonists, RXR/RAR antagonists, estrogen agonists, estrogen antagonists, testosterone

agonists, testosterone antagonists, progesterone agonists, progesterone antagonists, dexamethasone
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[ 0062] In another enbodi nent, the RBP cl earance agent is chosen fromthe
group consisting of: a retinyl derivative, thyroid hornone agonist, thyroid
hor nrone ant agoni st, dicl ofenac, a diclofenac analogue, a snmall nol ecul e

conpound, wo 2608M63188 Ne hor none anal ogue, a flavonoi d, aoTUR26ds@uaelal anti
10 i nfl ammt.0 i val ent . i nhi bi tof C AGNR '
pept i dorEREt ggxaglﬁﬂgd&mawg onisty, qntisgnse piEopYs éﬂ Otl&s é’t an'g"t%l HémStsaIr%]g#i nent, the
TTR c| eamzgassts g@mters, abodmmdfmonmldxhlem@bqﬂwp Icgthsm estiodignepts; thaT Th franglation
ol oo R8N cnp R LR L, AR TSGR binafll bt Mbon B GERPLENRG,

Pec ogue

anal ogue, a sha RS n en |ne ne ana
f I avonoi @EBR antegenistsembiseried ohamulclwtnﬂf:s, siRdvas BNY-1geenists, anTbl giezonstsi WD tor, a

car dIﬁC th Hl\ﬁ: :pdm 2 )HIQQ Onf:SlQ }ﬁ@ﬁ-@%ﬁgon@@@ﬂ@ﬁG%@&h@@ﬁﬁF é&ta[g&gs@sg] l n

anot her enbodi nent, ago I st’'or antagonist is a retinyl derivative.
In yet mrlb@manmoclmﬁenwmeagonu st or antagonist is chosen fromthe

group CO@@&;?]“ N £ eﬁﬁ%xalgfeﬁk BOREP ifararB AR choRer! 04K e GroiP iR of:

ant agoni di cl of enac I cl of enac anal ogue, a sSha e conpound, an
endocr i rustityd deriyatéveathrbiddmmong agdnisy Siysidhorzoneantaganist slidiefenag et dicloferfak ammat o r y

drug, a Qiyald mmaugﬁu[\&ggg m;i_cﬂmd %ﬁ@ﬁd %@e‘%gﬁr%c afldgRE b odHoRel h&muste?&dﬂgﬁtﬁ”er

and an ant i and conpositions disclosed herein
al solbr olslﬂ%témﬁw drugea bxreémt inbibitorod caxdjes-agent.pnsefidomiracticean aptageh endan; 2gtibogy.

dyst r ophy,ye CABRE ibBEmBH Th T PR Slkdritile hfnis SRS onfthe bRAS borl9REGR oA tRfrbigCt i ve
anount of a first conpound, wherein said first conpound nodul ates REP or TTR

| evel s obormenc agpris, thyjoid hermone priagonist diclefraceadiclefenasapaloguser smallanolecllfpound

i nhi bi t ScdfRAKCE BldPRe AfrmBFEAnRbgul [Rldvondid) & nsfReer8idal anf-infRflaiey degrlaodi ment ,
the firsg corrpound inhibits trans|ation of REP or, TTR | n the manmal . In yet

25 anot hBValgHBGi e tarditqrgent; 3 REPIBIPTG R PHEF B0 apii9dy, TTR cl earance in
the mamfdos%irn mﬂohle@éilﬁbm%nt @.&TRQ@I lag@m or ahﬁ%mfxdt {stretaR BN AEle| 10 HEtRhétier REP
g

bi ndi n R Such an agent can to REP or TTR so as. to inhibit the
bi ndi ng Brbodimsnt e FIR agppiy Hba%%ﬁlls ChPSGF frr@the szoRprconsisting afa thirgid hgrmoge

ggtp agon It ﬁ@ngg g thyfbhcﬂ?)‘rrﬂ&le%taﬁcﬁﬁslt raa%al@c ng%&aaﬁ@atog‘tldhagmm ol défnﬂaiinﬁ,ganOf

or e -agent co e. net ho an 0 i ons

di scl oseEFdH@“rnélh?Pr%QP%’a’ﬁ%evP éV%J am%LtF@eﬁaﬁnPd?ﬂammaﬁwﬁaﬁ %Mﬂg? ttor, a

al | -tran&r?ledagaajapepu@mﬁ?? ﬁ{apameﬁﬁmrahahnbz,?yrpr:cy ng adm ni s'([jerl ng to thﬁ
ma a st _once_an effectiyve u of a first caonpoun erejin_the
fi Ts% coi‘%’ggﬁd pethe @W@Flﬁwﬁswwaﬁ@ﬂa plse proyige fay therfreptment q‘ﬁ%ﬁﬁlﬁted In
oEe enbosil%amuegeaaamfﬁ lof @ﬁsu@;mgmmpﬂsmgmhmmh flsr,tam Ecﬁdh%&xﬁinﬁl&alt RAst eigcelaEErf@ﬁveT:vl in

t he mamm not her odi t he st, co nd_jnhibjts transl ation
of RBP o?mqﬂf‘h"f] oha firghepm ere}ﬂrfa@é’lfst O%f?%%%%é’ﬁﬁif@%lsm 3°EVIEB H5ound
| %r gas € fhainkk). ﬁfc;cnIIlEﬁ)dﬂhrﬁﬁl&,almdstlc&nﬁd&ﬁd iﬂiﬁiﬁﬁﬁﬂmnp bsdrii)tlé‘d J)ﬂRB%ngeslﬁ thd mammal. In
enbodi nent irst.c oun its n . . Su an agent
can bi nd®cge Pﬁgmg}me’l‘trﬁe c%{’%p F#’fﬁlfsﬁﬁaflﬂ%ﬁﬁo P‘%Ehgfnt@%ﬁ%ﬁﬁ n the
mamab . motliehe@tbhodimeat) tha firsh g@MoundifcredsGR B P8Il eantd i thelmatthaldn sl ahethérnol
to REP so st0|n it the,b P REP- 0o TTR
18 WO 200BITHTH g% gl‘fbf %Tbﬂfr‘g" ﬁF‘BRE’@]ﬁF‘né‘%fﬁéné%g%’f‘ﬁﬁ‘ﬂ%ﬁ%&r Rods
and conpestotinhdrcshahisddgod ®RBPHeTER m the warmd. Fupther; 2dbien aggnt dae alsd otagadizache of
N-retinyli of I ng

adm ni stérgﬁgg{M()ﬁ]MS% Qﬁﬂﬂ%ﬁf@hpﬁf@g once ano‘%e fReﬁaEt'a%?ntcorrBf%xWa first
conpound [0065Er eiThe smihddsfand semmsitipsdisdosedibeldin alse sroRidP fartheFédRcti@wd fgmation of

actiypty ft ﬁaﬁs'}ﬁ}n’@%‘é% e o}#pg%%a cﬁBBHM%gﬁmcte'}l%gf ) the lnat il é?‘t”zlsq on%ran%ﬁéc%}/e

transcription ePEh rst
conpound amewit bf a fist compoved,aatiersin thé irRRPMpeund TiRdwlates RBP ma’fﬁ“ihlevels or agtefity amtb¢ her

enbodi me mamn‘fah i Jn'e e mbodt G %mst'c%ﬁcﬁﬁé ﬁlﬁbﬁﬁ?anscnpuon of RBP or TTR in the mammal. In
another embodiment, the first compound inhibits translation of RBP or TTR in the mammal. In yet

—

(.

another embodiment, the first compound increases RBP or TTR clearance in the mammal. In still another

35  embodiment, the first compound inhibits RBP binding to TTR. Such an agent can bind to RBP or TTR so
as to inhibit the binding of RBP to TTR in the mammal. Further, such an agent can also antagonize the
binding of retinol to RBP so as to inhibit the binding of RBP or the RBP-agent complex to TTR.
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or TTR clearance in the manmal . In still another enbodi nent, the first
conpound inhibits RBP binding to TTR Such an agent can bind to RBP or TTR
so as to inhibit the binding of RBP to TTRin the nmamml. Further, such an
agent can woenoaostagoni ze the binding of retinol to RBPpenuUsmos/ex4idehi bit the
10 bi ndi th.ggp- X 4 ' ] r
enbodi rre;:@()égt] h%’? {1% sogan ’g%grrr%(%) Ff@g’ﬁéﬁ%’f%gqsgéea Sehglrgtglz)]rf r%)v?%e%/ilgrtcf% P’g% he
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adm ni st epd fgndQ o1 1BE ﬂﬁglgyféffe@ﬁve ahfsa,ﬁgf PR b etdin'GiAFRURhpdha @ fi 1 st
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act i vi ty mefulates REBATETR levels erretiavriv e memmal. Bygee pbogiment thsdifFi qorpaindinhibits
transcy i piin@ip@in JRREP Of THR in e mbinbiNG AR Bhbodikn RRINR CoRPRAGIABA . t he

first conpound inhibits translation of RBP or, TTR'in the mamml. In yet

anot her eFBeationeARBP pIETR inthamegpgd o wet apather egRodinmb thedirst pompupdinerasseskBh t he

mammel . | & 19Riclearafde Qe maRHAD H i Rkothdr Bifbddichedt, tHe T Cotitbuhdinhibird RBIRGHdiRY ndi ng
to TTR Such an agent can bind to RBP or TTR so as_to inhibit the binding

of RBP t oo TR Fush ihagepiwambind toRRF G5 R sg arctp inkibit thedunding { RBRIQ TRt thgyoni ze the

bi ndi ng  ofarhiresli Fither! RcHBR &M catSaldo@niafinizd ke bintg BE R0 & P BRFtORhibibge RBP- 20
agent conplex to TTR E{%g 8]nﬁlcn not her enbodi nent, the nethods and
ragy

_corrpols(?ti plngf KBP G thy T ?ﬁtﬂmor reducing the formation of drusen
in an eye[opb71a NBIVERdnofheExibodiask, Ae HeMb&thBd édrfodifonk BRCIGRAAGLn Bovide@st once
an effective amount of a first, con})ognd, wherein said first conpound

modul at esTeRISPEde fematipnefdipafugsn in 20 eye\pf ¢ rampmalicpmprising Adpinisterng tothempmmal ab ¢
the firstieg®eaee nétebiiRiaRiotuft of 4 AldShipHind Otheftin FRMFire Contpdind ho@fatés/RBPRMIRI . 1 N
anot her e I,e?di ment,.the first conmpound inhihits translation of RB TMin

d P_or
the nma s qr getiydy infheomsnamal JeB g TRROfiment, ﬁEgTSF Fogtpo ﬁ&@%ﬁ’@&%&%ﬁ@ or
TTR cwgr zmﬁ & t;chd’lmirﬁlﬁal. Iﬁaﬁamelrb T embduirﬁénit,ltﬂemsaﬁarh@nn@iﬁmeﬁd tf’@ﬁlhtiontogRBP b BIR in
conpound | nhi bits_ RBP bj ndi to TJTR. Such an.agent an_hi to RBP or TTR
o e 1o AR BiYeL 0 e RO oResRe it PrRe R B RREAr TTRAFEHEF B Beich an
agent canmahmél. Ri3tihgotheZ @nbolitnent, tie ififeg coafpotiralintiisits RBP tRidihgto TAR. Sudh andgedi t t he
bi ndi ng of RBP. o h P- 30 _agenpt , conpl 0..JLl.t ..[ 0069 n.one
erbod menta PP B FOF Sk 5 o oHES 0F PRORECARERL ST 4 e marmeh FRURREP ap
pr ot ect i negeatrvan slyeantafordzertierbimling af oetinblitg RBP ecoay|pe inkibit ¢heditidingio§ RBP bnthie RBP-t he
marrma&o ataegt%grtn RDEERN effective anmount of a first conmpound, wherein said
first conﬁbun R64Ul ates REP or TTR | evel s or activity in the mammal, In
one enbod[0068k , Thaotherembodiemptha chethndsiabd tompbsitions dis¢lpdei hereia foroidPfod Fedickhy | N

the mammal,. .l n .another 35 epbodi ment., the. first. c ound i nh
e et b e O en APy VP R M ol i REIROUHE i

| bits
S Bl oo
first conpifiuete anoontefisfst deBipowrd, WHdr:it saghfirstrarepdund tbdulates RBH or TITR levelslot
anot her epbodi nent .t firs onpound i nhi bi ts P. bi ndi.n JTR. »Such an
2gent - cantB G LS R P LSRR B Su R rr o U TR o
i nhi b23 t the memmei. IngpnotherRBBodimerfTiRe first dotngoumd intiblits trénstatiérest RBPLe ATRM thgent can
al so ant aggni zer.t Lndi | b il b L. the binding
of “REP or MERGERRECnoRt EEl, 6 Hiobiig i PRBE o Pr DA AT | "o
met hods amemueirsctil enadiserdhodisent et fiws patmoupskioibitseRBPdrindineto TER Sucheragew!
reti nol -1 el3kdad, {56 628A8se £ Wb HSAATLAUS 67118 IR i THIRL sith o east
once an effective 5 anount of at [east one of the conpounds chosen fromthe
group con8gestdamgsomtagemzerthedindipggfsetinplie RBR so asri;inbibit the binding PRRBP antbe RBBt i on
i nhi b or aeeitoRRBlex @S| ation inhibitor, a TTR translation inhibitor, an RBP

[0069] In one embodiment, the methods and compositions disclosed herein provide for protecting an
eye of a mammal from light comprising administering to the mammal at least once an effective amount of
a first compound, wherein said first compound modulates RBP or TTR levels or activity in the mammal.
In one embodiment, the first compound inhibits transcription of RBP or TTR in the mammal. In another
35  embodiment, the first compound inhibits translation of RBP or TTR in the mammal. In yet another
embodiment, the first compound increases RBP or TTR clearance in the mammal. In still another

embodiment, the first compound inhibits RBP binding to TTR. Such an agent can bind to RBP or TTR so
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cl earance agent, a TTR cl earance agent, an RBP antagoni st, an RBP agonist, a
TTR antagoni st, a TTR agonist and a retinol binding receptor antagonist. In
one enbodi nent, the RBP transcription inhibitor is chosen fromthe group
consi st i ngwer2006RB2RAR agoni sts, RXR/ RAR ant agoni sts, eBCT/USEOS/@gani sts, 10

estrogen,ag hmrmesmmmgt&ib@% ﬁpﬁ%@lg%atﬁmm&es%&ma%érﬁ 0 ARG BRI HR:
pr ogest erone agoni sts, rogest erone ant a%ﬂljl S S dexanet hasone agoni sts,

dexamet hABgReLRmeloRBR w as toiphikidhebinding of &RBor thsRBEAgent somplpk to TRy t v aci d
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ant agoni apt a nocl. onal ant i bodi e Ln.still
ot her e RReRTE Srahel TS ot oA DR W ORI BT el L o
groufd5corf80d] i ngn @hdthed ambcsleme mlmmmmlmlmmr Bichdséy frémthe groap behsisiingd ng

t C/ t EBP t t
e AR
ant agoni sigenistsdHdbtoGerargauniagdnssts, Mb&_esﬁroaﬂﬁgﬂgl&ﬂ,lpsigsﬁermtaaﬁgﬂmts dethzttxm and
o 21 Ao A RO ond 1 06 SHBRMCNEL sighlICTRE B8 aGR, 202Nt 1

chosen fr roup cons Ve,

pol yhal ogetgnists, aztmm Zwﬁhgpdbmm roteins, tribyzymedaddomqmmienahgmmch«ts, Inbrﬁymoihd
hor e [ l e
conpang FHbAARR B0 Rnfl- Rl chibbh e AF bA . & B AR I
ant i - i nf |IR¥RMABaytaghnisty, estiogsn egoinistst esireden bntmmsts,etes@atema@goagértt:stosécrone

epti dom t Iyl
b vt sy, PR R e SRt SRS

"HPR' or anfagomists antipeec oltspnuc ot3iss, KR e KB Heaggniste HINFhantrgonigp, aptampers.aibppmeny |
retinam dgq honddohfaRRIoBRY !rpéiﬂif&}{&tﬁér ehbRAHiE %e(ﬂ'ﬂ:{ﬁnslan&l%ﬂmﬁs cHJsEM’f‘éxﬁ{EE

nmetabolite of HPR), or ethylretinamde, In another enbodi nent

pol yHal omatc@wsu@mfmweeser%%elam% siRi. faly %I%WJ&B(BIPEWGGMWFS%@EBB%& ed
aromatic agmp@%mﬂtaga{ﬁ@mtmoms&pmw dnlobrifsts myxugeeﬁyth 393 antagonists

pol ychl or I nat ed bi phenyl netabolite. 20 006/ 06312 CT/ US2005/ 044416

[ 0073] |Wa@ﬁﬁww~éﬁﬁwﬁﬁmﬂ@wﬁm -G aptagnaistsaplamers, BbBeeERd f r om t he
gr oup CoOnfdndélbraPar®bodié, t hyr oi d hor none agoni st, thyroid hornone antagoni st,
di cl ofeniﬁ 23 di cl of enac. anal ogue, . a smal | m)l ecul e conpound, ~an endocri ne
hor mone aR%12%gueln oge embadisecat: e Pﬁ%?ﬁragftcésﬁlf 8 &hoseihirgm fheEFNRAASISTRE o ATERRY] o

bi valznt deAttibd, hgalyha@og@@artéalaaﬁnaagmocmaorpei@idldlqzi&hbmgérﬁst tBftoid RbABRE , @

ol yhal ogenat ed mat 1 ¢ hydr ocar bon and an anti bo
poly gan‘cagon(ln'st d?clio enac, adlc?of n%c analogue, asma;i‘l molecule compoumgj an endocrine hormone

>S0Q

analogue, a flavonoid, a non-steroidal anti~inflammatory drug, a bivalent inhibitor, a cardiac agent, a
peptidomimetic, an aptamer, and an antibody. Altematively, the retinyl derivative is N-(4-
hydroxyphenyl)retinamide (also referred to herein as “HPR” or “fenretinide” or “4-

35  hydroxyphenylretinamide” or “hydroxyphenyl retinamide”), N-(4-methoxyphenyl)retinamide (“MPR”;
the most prevalent metabolite of HPR), or ethylretinamide. In another embodiment, the polyhalogenated
aromatic hydrocarbon may be a hydroxylated polyhalogenated aromatic hydrocarbon metabolite,
specifically, a hydroxylated polychlorinated biphenyl metabolite.
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[0077] In one embodiment, the methods and compositions disclosed herein further comprise

administration of a second compound selected from the group consisting of (a) a glucose-lowering

35  hormone or hormone mimetic (e.g., insulin, GLP-1 or a GLP-1 analog, exendin-4 or liraglutide), (b) a
glucose-lowering sulfonylurea (e.g., acetohexamide, chlorpropamide, tolbutamide, tolazamide,
glimepiride, a glipizide, glyburide, a micronized gylburide, or a gliclazide), (c) a glucose-lowering
biguanide (metformin), (d) a glucose-lowering meglitinide (e.g., nateglinide or repaglinide), (€) a glucose-
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amount of a first compound, wherein said first compound modulates RBP or TTR levels or activity in the
35  mammal. In one embodiment, the first compound decreases transcription of RBP or TTR in the mammal.

In another embodiment, the first compound decreases translation of RBP or TTR in the mammal. In yst

another embodiment, the first compound increases RBP or TTR clearance in the mammal. In still another

embodiment, the first compound inhibits RBP binding to TTR. Such an agent can bind to RBP or TTR so
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an anti -i nf agent, a mneral, an anti-_ oxidant’, a carotenoid, a
negati vel @rst@ﬁ@pg@@ u%*bgggﬁ%bmﬁp@tom §uc§1ta59geﬁt can bind to RBP or TTR so as to inhibit the

binding of RBP to TTR in the mammal. Further, such an agent can also antagonize the binding of retinol
to RBP so as to inhibit the binding of RBP or the RBP-agent complex to TTR. In some embodiments, the

first compound may be a retinyl derivative, wherein the retinyl derivative is N-(4-

35  hydroxyphenyl)retinamide (also referred to herein as “HPR” or “fenretinide” or “4-
hydroxyphenylretinamide” or “hydroxyphenyl retinamide”), N-(4-methoxyphenyl)retinamide (“MPR”;
the most prevalent metabolite of HPR), or ethylretinamide. The methods and compositions disclosed

herein may also further comprise administration of a second compound selected from the group consisting
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WO 2006/ 0 /U82005104441 opht hal nti'call y. adm ni stered to th
mammal . @ﬁ%?‘ﬁt—ﬁ lend S BRI RGESHER) 108 ety rrpeamHee- agmithods anf Gorppuitiouy disclosed

herein may also further comprise administration of a second compound selected from the group consisting
of an inducer of nitric oxide production, an antioxidant, an anti-inflammatory agent, a mineral, an anti-
oxidant, a carotenoid, a negatively charged phospholipid and a statin.

35 [0084)] In yet other embodiments, an effective amount of a compound of the methods and
compositions disclosed herein may be systemically administered to the mammal. In some embodiments,
the compound may be administered orally to the mammal. In other embodiments, the compound may be

intravenously administered to the mammal. In yet other embodiments, the compound may be
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by injection to the mammal . [0085] In any of the aforenentioned enbodi nents,
the mammal of the nethods and conpositions disclosed hereinis a human. In
yet ot her enbodi ments, the methods and conpositions disclosed herein 5 nmay
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enbo net ositions. disclose er
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and co npomnetralodst‘ahdinahﬂd@ siebompositians disgfosbichepdiromsrbeffurtiier 4dnginiStered withigt ledstme St | ng
rosuvas&atd n, pitivastatin, sinvastatin, pravastatin, cerivastatin,
rrevastatl AHOR éﬁlostatl n, fluvastatin, conpactin, |ovastatin, dalvastatin,

fl ui ndost[amssm ah@ét\aasthateinbodmm,rthaﬁéthdk mdccainpdsmasns ambsedilhequﬁdmﬁgdhﬂmct in

0089] | t h nmbodi d
i scl 05PN PERRG MG e ¢ EPOHA D PR TBJERYRDE Ry P kg s
enbodisnme o the greuprehdiitg o flntincn dpeasgdnthiro isond Emmdanérmslmdndnbﬁe b cf)mp(bditﬁhs
Lsteri h I t.h
the’ ot HEEC ARG B oM Sufer e i Sradint RS LR erer o a-d BRROD0r | ng
f or mat i orin diis ethibodiment) the hdgativelyehaged thbsphotipidredy.be phospﬂnd;alrgmcbrer Ireamithel nenNnt
e et oo B SRIRARL LR SO SRl Pk LT B OIRLL SR TEAS L O

| evel s of 1 uscin 1 nt anot her e ment
t he nmet haalmmhdstﬂﬁ: Vi® sp0i0 éy 1he 8rethedspET ¢dupstBy Gidddsed herein may be chosen from the

30  group consisting of rosuvastatin, pitivastatin, simvastatin, pravastatin, cerivastatin, mevastatin, velostatin,

fluvastatin, compactin, lovastatin, dalvastatin, fluindostatin, atorvastatin, atorvastatin calcium, and
dihydrocompactin
[0089] In other embodiments, the compound of the methods and compositions disclosed herein may
be administered to the mammal every 12 hours. In some embodiments, the methods and compositions

35  disclosed herein further comprise administering rheophoresis to the mammal. In another embodiment, the
methods and compositions disclosed herein further comprise monitoring formation of drusen in the eye of
the mammal. In yet another embodiment, the methods and compositions disclosed herein further comprise

measuring levels of lipofuscin in the eye of the mammal. In still another embodiment, the methods and
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conposi tions disclosed herein further conprise nmeasuring visual acuity in
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dry form “g{ao Eﬂéﬂ% ?a[gseﬁa%rﬁ ar ecé)gn%‘é'ra eia?)urlim sual%én%éﬁod%}%en € t he ﬁ?j{n%E IS
a carri epmesfdindng tfgema@mﬂomdsorapcgmmﬁm@los@dsemﬁm&@rmmﬁmaﬁdﬂ%h@w tions

di scl osegd,iByeré SOAFEHL BRE og;p[;fg,[zlEse determ ni ng whether the mammal is a
carrier o? thee gene tor %tlﬁar? ardt D sease. [0091] In ‘sonme enbodi nents, a
phar mace(R098k| d@mwnfopdlmeﬁtb thetrhpgulprr dsatnemation ip$tangerdUDigpase. die plber @mépdlmmtmy
conpr 5S4 ralfOUmanAns; & f&rtmea AT oAb GRABRAR 1ol A S AELR SRR & N
and a 1 phar maceuti ca fy acce ta e carrier. In one embodi ment, the

phar mac e aearaerof fhe sencdon Adskasdt diseasecFheimethod and catspesitions disgiered BRY¢ls0 burther

adm ni st ] oINTe) tg&\é@&@ of the nethods
and comg(zr{i}%r?g%est ngglzr%rvftghﬁ%@el n &\fa Ta}r%gzéfé%@ g%ggrent P?sgm the foll owi ng
det ai | ed [M93Lr i gr samme. enfbodimiysiladhiymacentieal compositionforieo/egaimenhaf machler  det ai | ed
descri pt isQRnafidn rrrﬂ? V&rﬁﬁ'slng ke c%gdBB?@& 'ﬂ'fevx\(tytﬂoﬁs dnB gbrﬁ;%%ﬂu@ﬂs ARRSLd Hefein and a

enbodi rrent S, are ustrati on on since various changes
and ABdi phaéraeqeml Yofcedpial etcm@ersm qnmemhmn@é@y@h@ﬁmqeh@caﬂlm@ﬁwaﬁcarwpq becone

appar ent shibl R SBhtRdthlcla8lintsRatde art fromthis detailed description. [0093]
Al'l publications and patent applications mentioned in this specification are

herein (993} porQihagbipsts, fatuess epdadveriagenef thegpathodsand gempesitions degeribed herpip wéllial

publi cat ignRlh pRALEAIm ﬁa@ﬁhfo@zﬁ%‘d@t’&ﬂé&%smﬁ%% §HoR@alk b{nd%ﬂ%oﬁ ﬁﬂ»‘w%{r&'ucﬁdt kné
indicated to be i ncor por at ed reference. 20 BRI EF DESCR PTI ON OF THE

DRAW NGS dpteitrg dlpscription ged e sneeifie Wﬁ@leéfwmlﬁ mdigeting sresifig ﬁ@b%ﬁf}ﬁ% iatei 25¥¢8 PAIaL | osed
her ei1g algjiB@tatibnly) sitbelvarioR 3hdnk&sth@fnbdiNcatiPnstiBint RS 20d &bpd iT8he ifveRdnt er

understanding of the features and advantages will be obtained by reference

to the fan B‘?RP‘H@"‘RII’%TF%N‘P thasegkidled S a&frwalﬁ defailed d?saqantwnn | lustrative

enbodi menpe3) i n Alwﬂlbﬁ&ubﬁb%@ﬁétaﬁ Znghé‘a'iloﬁ’d éntioRe th g GRL T A atteldized, and the
acconpanyi ng draw n 0095] FIG 1 illustrates a fl ovvchart for

t he treatlrr?ewerat?fl byee? ‘FRSF tOrﬂaq S&P@E’“%Iﬁ&?’é?“ individusl epiblisatfonpr setg @pplicetignitgs t he

nmet hods a 1&9?&9&1&1%&11}‘16&&%&@%1ﬂ&frﬁird@edl{y@&‘&@ﬂce|:| G 2 illustrates the
relati ons serum HPR | evels to serumretinol |evels and ocular |evels

of retinoi ds and A2E. [00 fect of adm nistering
HPR t0 wild type mice on gﬁh@bgﬁmpﬁéﬁﬁ%ﬁs‘?@g@@&%d (B) ocul ar

r eL i noi ]gl [bwzlq:R:B; T_F{e@t@%featﬁie@oftﬁe hﬁﬂhbt&hﬁ@&oﬂ@oﬁﬁbn@&@dm&@hﬁéma?eﬁﬁggrﬂsmt rum )
t aken of an - in the ahsence a resen 0 erein the
TTR has Hagsul ?%E‘Itgeoapﬁfmt%l*fie aimp. fhpelier ?!W@?@ fex @9‘? aq’!F‘t?geSWPIWUst rates
?n exanplobtapied E&Qs&reelga&e ﬂd@ﬁto“ﬂaﬂgf'Hehlléd @Ebnpﬁonrtlﬁit kdmhmmaﬁr afif erﬂdminﬁbﬁts in
ormation ned usi RET net hod esc erein.

[ 00100] ° Ritesh it Tsionel g et AT he SR ACA R B MRt | ol - RBP- TTR
conpl2sx flo095ht i OFIG. ummmteHE’BowalﬁrmrShertehmmoereaﬁduﬂela&a&iaﬂl'dr-viureadaﬁnan @ikdaiei C

acid as determ ned. usin hods descri bed herein. 26 WO
5006/ 063588 BETFIRSTHS ‘8%8&% SRS
[0096] FIG. 2 illustrates the relationship of serum HPR levels to serum retinol levels and ocular
levels of retinoids and A2E.

[0097]  FIG. 3 illustrates the effect of administering HPR to wild type mice on (A) serum retinol
30 levels and (B) ocular retinoid levels.
[0098] FIG. 4 illustrates an example of a FRET spectrum taken of an RBP-TTR complex in the
absence and presence of HPR, wherein the TTR has been labeled with a fluorescence moiety.
[0099]  FIG. 5 illustrates an example of dose dependent inhibition of retinol-RBP-TTR complex
formation by HPR as determined using the FRET methods described herein.
35 [00100] FIG. 6 illusirates a comparison of the inhibition of retinol-RBP-TTR complex formation
using HPR, 13-cis-retinoic acid and all-trans—retinoic acid as determined using the FRET methods

described herein.
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[001011 FIGS. 7a-7c illustrate various reverse phase LC anal yses of
acetonitrile extracts of serum The serum was obtained frommce
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present s R e v opife Tegepgiaton of visya) hrpmenbors {Rsoe] e@eF cb%fr’r&%on& Rpehed
[ 00114] Fdhﬁmoiaﬁoré tebybhihg @hu@s CY; b dl@trafhyMelog e gRitinerinto 6f 10d fubdion (HERD)avad

A2PE-H2 in thr I| nes ce at .three nonths of age. DETAI LED DESCRI PTI ON
OF THE Il\f\?éﬁﬁ‘}e fé)R@Eé?céﬁ%ﬁWP otpleARE MY n detail to enbodi ments
of the mepobory amzb CO TR Etds i SicroRopli imeEde® SEtHe 1618 IFdm rﬁsxwpdnemtueada@

enbodj pment s elllustrated in the follow ng Exanples section. 27

20061053 178" | US20051044416 [00116] Unl ess defi ned ot herw se, al I
t echni cal [oemi;] SCFENU T fliuStrated GHErbEEe end fiofkddntbaY@rmalb@rafid fiom oyERp bXtBctEsf | S
commonl y under st ood bX one of skill in the grt to which thirs | nvention
bel ongs. gopafro ﬁgcfeémng and of mice previously maintaine HPR therapy (panel B?f llowing a 12-day
drug holiday; absorbance and fluorescence chromatograms from eyecup extracts of control mice (panel
C), and of mice previously maintained on HPR therapy (panel D) following a 28-day drug holiday; the
30  histogram presents the relative A2E levels for the mice described in panels A-D.
[00114] FIG. 18 illustrates the relative concentration of A2E, A2PE and A2PE-H, in three lines of

mice at three months of age.

DETAILED DESCRIPTION OF THE INVENTION
[00115] Reference will now be made in detail to embodiments of the methods and compositions

35  disclosed herein. Examples of the embodiments are illustrated in the following Examples section.
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and publications referred to herein are incorporated by reference. 1001171
As used herein, the term "ABCA4 gene" refers to a gene encoding the rim
protein or RP. 5 The ABCA4 gene is al so known as the ABCR gene. [00118] As
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"effective anount” refers to the total amount of the therapeutic agent in
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[00127] As_used herein, the term "nodul ati on" neans either an i PCrease or a
decrease PARMDifian pr@gr@f,ssra;gﬁﬂy and cause severe damage to central vision. The macular dystrophies include

Stargardt Disease, also known as Stargardt Macular Dystrophy or Fundus Flavimaculatus, which is the

30  most frequently encountered juvenile onset form of macular dystrophy.
[00124]  As used herein, the term “mammal” refers to all mammals including humans. Mammals
include, by way of example only, humans, non-human primates, cows, dogs, cats, goats, sheep pigs, rats,
mice and rabbits.
[00125]  As used herein, the term “biological sample” refers to plasma, blood, urine, feces, tissue,

35  mucus, tears or saliva.
[00126]  As used herein, the term "effective amount" refers to the total amount of the therapeutic agent
in the pharmaceutical formulation or method that is sufficient to show a meaningful subject or patient

benefit.
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expression of a nucleic acid or polypeptide, or in the binding or othet
functional characteristics of the nucleic acid or polypeptide. [00128] As
used herein, the term "ophthal m c di sease or condition" refers to any
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and nk . LA £ In refers
o ey it Syng REbEd e e e Uigh 8ot LEESEY B bont nSRARE, 10
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rel ated Ly.apspP@itol : ing diseases associated wth abnornal

| evel s o% e?ﬁ%?%gﬁo fdsﬁwé% t?%)%hg})(#gand transthyretin, in a patient. [001331
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occur. ﬂ% Vi ssi@bysCycl e 20 [00134] The vertebrate retina contains two types
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spati al £l f

condi 1 ofie g8, Rl 9y SPRpBEHE bk BAR, Bl Bifpersion, |
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to all-t Kxﬁtﬂ%bﬂoﬁﬂsg‘i‘évélgé‘%ﬂeﬂﬁl Q{ldlﬁ%:]gro{eﬁtah stﬁﬁE ”Bpi‘ﬁ'h&t Before |ight

sensitivity can regai ne resu ting trans-retinal must

di ssoci aﬁ@lﬁﬁbmAShJeedip@nmtmmpr“Uslelrﬁeramhqm@hﬁbhiythattamemtmllspccmet| nal .

[ 00135] g, etl nal is a visual cycle retinoid which upon condensati on
with 30 I et hanol am ne produces the diretinal species

N-r efDny I[@Qiéﬂb l@heemehgpteetﬁmmmtam twe typésiof phatoreqeptior prdls. Rasls etk epgolabizedf@act i ve

ortion IS hot on
o1 P ich SRR fine MG bh] CorbORY Rl e piide AR RiEh LeBbraliidab 10
goes t hr aesghtiensswed elféqnéeolmfpeGMWndéider daplight dopditionasthd fod respense éstseipmtediambner i zes
to all-t ! SRR 1§rﬁéd1a%|enﬁgg'5 g&ehtﬂoﬁl &t ssscoazmgbﬁmnﬁétau\%&ag%ma;e grsgmaﬁr ve

fiber, IS attac cul ar or cone oes a
sti mul us cemprisings sipels fanepbipnpys disee The mepqiionsds vigual ansdustion talsg pjacel on the sydages Cycl e

for RBegenefadeidnts. Phe @?Whﬂoﬂi@%@homgﬁ&&ﬂ}an%p%%g%eﬂt’ﬁ&la‘éﬂl@@h&ﬁcem or,

has two physi ol ogi cal hot ot ransduct i on recovery from
bl eachi ndnvoPet Ur“r’r‘ tgpll é(éf“si lme@aatee RbBsEsHR chromapheregBeinre dighttsensitiyiy canrbe

retinoi d &umk® the2Qulil) ADPHIQEREPBusPiddobing 80 AA4iA Bpoprotein and isomerize to 11-cis-

retinal.
[00135]  All-trans-retinal is a visual cycle retinoid which upon condensation with

30  phosphatidylethanolamine produces the diretinal species N—retinylidene-N-reﬁnylethanolamine. 11-cis-
retinal is the photoreactive portion of rhodopsin, which is converted to all-trans-retinal when a photon of
light in the active absorption band strikes the molecule. This process goes through a sequence of chemical
reactions as 11-cis-retinal isomerizes to all-trans-retinal. During this series of chemical steps, the nerve
fiber, which is attached to that particular rod or cone, undergoes a stimulus that is perceived in the brain

35  asa visual signal.
Visual Cycle for Regeneration of Rhodopsin
[00136] Rhodopsin, G protein-coupled receptor, has two physiological pathways: phototransduction

and/or recovery from bleaching (return of activated components to the dark state) and the retinoid cycle
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(production of 1l1-cis-retinal). Vertebrate phototransduction is initiated by
a photochem cal reaction whereby 11 -cis-retinal bound to its opsin noiety
(rhodopsin = opsin + 11 -cis-retinal) undergoes isomerization to
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P uMacular or Retmal%egeneratlons and Dystrophies.

[00139] Macular degeneration (also referred to as retinal degeneration) is a disease of the eye that
35 involves deterioration of the macula, the central portion of the retina. Approximately 85% to 90% of the

cases of macular degeneration are the “dry” (atrophic or non-neovascular) type. In dry macular

degeneration, the deterioration of the retina is associated with the formation of small yellow deposits,

known as drusen, under the macula; in addition, the accumulation of lipofuscin in the RPE leads to
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Lewis et al., Am. J. Hum. Genet., 64:422-34 (1999), although the prevalence of ABCA4 mutations in

AMD is still uncertain. See Stone et al., Nature Genetics, 20:328-29 (1998); Allikmets, Am. J. Hum.

35  Gen, 67:793-799 (2000); Klevering, et al, Ophthalmology, 111:546-553 (2004). Similar to Stargardt
Disease, these diseases are associated with delayed rod dark-adaptation. See Steinmetz et al., Brit. J.

Ophthalm., 77:549-54 (1993). Lipofuscin deposition in RPE cells is also seen prominently in AMD, see
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and i nsul 0148k c rleaweslevalnefetinghvith Absgrvedidearerses in resmelhindineqasicin ER I evels prd

supprzesssqgcreahe%\{ﬁ Sfcretioh BARIP, Aad Yoert AR Blated Qiﬂa émab%fepinqweﬁﬂeﬂsyeh%km PJ et
al . Bi ochem Nutr. 19:165-169 35 & a?qg In contrast, dietary
£

suppl e me rF’Lt élt ‘f"@n’ GHn-JNufra 332923 4 6989 nBrbeyes Wist 71z Diakeesieass 24848019 )The We’bf

vitam n Aevels@f reliftf) M.Bﬁh@&&oﬁbéﬂ@d%? a dEHIBST ®bRade REzihdhQEKNANAGARN bet ween
vitamn A and msqgﬁl n regul ation of gl ucose transPort i.nt Q nuscl e_and

adi pocyt deEsRpLior g pphess | 18 8eRghs s Seerigpinghian ' fiek Metbehb et 3%

(1994). In contrast, tocopherol, or vitamin E levels, are unchanged in type I diabetic patients. See Basu,
30 TKetal (1989).

[00149] The lower levels of retinol are observed despite elevated levels of vitamin A in hepatic
storage cells. See Tuitoek PJ, et al. Br. J. Nutr. 75: 615-622 (1996). Studies demonstrating the linkage
between vitamin A status and insulin secretion show that only insulin treatment can relieve the suppressed
levels of vitamin A in type I diabetic subjects. Tuitoek, PJ et al., J. Clin. Biochem. Nutr, 19:165-169

35  (1996). In contrast, dietary supplementation of vitamin A does not normalize metabolic availability of
vitamin A. Id.
[00150] These studies demonstrate the interconnection between vitamin A and insulin regulation of
glucose transport into muscle and adipocyte cells. Further studies have strengthened this interconnection
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vitamn A for normal insulin secretion. See Chertow, BS, et al., J. din.
| nvest. 79:163-169 (1987). Retinol was shown to be necessary for insulin
rel ease frwo2eid@si2e A- defici ent perfused i sl et cells. p&tusionsvasne

experi ment e ated that A defici.en i I
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¢
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15 that igo1BPPI tTywhxalasaésrceJnﬁﬁesia Witdrbeehi8s EESE MeSniRtr BAnATdRBIERType IT
dlstrlbutlon of . Causes of insulin insensitivity are linked with

post -rec é‘ﬁ’?ﬁ?s ‘H@fné egcursrn adylly PPtr?c‘é?élP’i‘%lbi may {3V¢ its gnsgldg %lda?‘@d with over

di st endeqgp1®g] | UhRE nBERY Bl AR PBLeRNibR irSulinGhsShsRRHE f raPbike /418 Ated Plsma
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nut ri ent Slueess favelRdindp 876 PO digheties arprheses havingan ingensisiyibetoentnesravs BEWi ni sm

can 3lsso heRipbitivelyboRelhted Wittthe PoWMAELT A @JdbﬁiﬁalQﬁshﬂﬁh&d%f@ét CAuSdslof sil@Ccept ors.
Furt hernmore, gl ucose transporter prgt ei ns GtJT4), are al so

downr eguueseawmeﬁ heleﬁwthae%gecaqus 9%1%15111%&1&% Stléasa?eaé@gwmﬂ Hitengsd
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SaS aki, hh gfurthér. downréfﬂlatﬂm of\2lular$Asulin reaébﬂarsl Flﬁﬂﬁﬁn&é’ gﬁl&)sc trBﬁ@M{'& potese.et al .

: Col : 1997) ;.. Abah 5 din.
Nt 2053 0N 1% SRrBep it RSP GO LA EFUTS e R o PP Pv ol o
wer e aI S Gontitione apetientsn patl ents with type Il diabetes. Yamakoshi, Yet al.,

Bi ol . ul 2 evel r.vita i ncl udi ng
vitamin 36@58? p]:qéf’rgﬁa%% gﬁ%%b(?{e%ro%’ gj"sdl%kéti‘cé’aﬁﬁ‘g*rféwgégb aﬁedﬂﬁ‘few gﬁﬁ%et ic and
control geledipely, vith nofhd] todiSicréaRstib ®ls@f retihel @bsetvkth B8 Sasaki diER, “ApiTcMedaB6. known
to influ itam ol i I 4 [ el ecti

BRI vl Ao Sk e SRR R A SR A AT
RBP i25 t y(ia. Nutdi531.t660463:$619®).[11:bﬁﬁ6i6acﬁ&1(@11 proksR A0dndRBRisRY) laviels autternlsd dbdilealseﬂiﬂml in
control of b Q0 se Lkevel s he i se

attri but epatﬁ ﬁ" 5{5%%(}? afnﬁ%(’uc‘{l { al e1°{ $§Tﬂ%l@ﬁah1§g¥?%ﬁr¥?&%ﬁ? Lﬁvecf' 0a{betl C
pati ents. otTBasltaa'ludomeiudmé mta(nﬂr%(lgcoplﬁﬁﬂb dnévaebtsnohthmreams‘rmngndembdth figketic tal t he
severity QfuIREFILNGSIT RULoARL! SObSs e rRLEORL HRAY FARERY LML X DEeD
shown to 1ncr T nsul’t n %1% sensi IVI y in hians See fPla . et al.
Eur. J. Ghdtabolihdd.-macol . 42:523-8 (1992). The inverse correl atl on of RBP

level g W'|]ﬁ)6‘1é ﬂeuhhé‘s G c'réé tl}{ R'BB lé‘v¥ﬁ$ﬂkpe%f]8ilal; &ecédbugd%’tﬁ%e sﬁsén{&g' cates a

t her apeut ans o con i nsu sen5| vty I'an subj ects.
decrease of RBP in type I dlabetlcs supports the role of RBP and vitamin A in msulln control of blood

glucose levels. The increased RBP levels have been attributed to the increased insulin levels
(hyperinsulinemia) in diabetic patients. Basualdo et al. (1997). RBP levels have also been linked to the
severity of hyperglycemia in patients. Id. Retinoids have previously been shown to increase insulin

35  sensitivity in humans. See Hartmann, D. et al. Eur. J. Clin. Pharmacol. 42:523-8 (1992). The inverse
correlation of RBP levels with insulin sensitivity in type I and type II diabetics indicates a therapeutic

means of controlling insulin sensitivity in mammalian subjects.
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33 WD 2006/ 063128 PCT/ US2005/ 044416 |diopathic Intracranial Hypertension
(11H.) [00155] IIH, also known as pseudotunor cerebri (PTC), is a condition
of high pressure in the fluid around the brain without an identifiable
causat i ve wgeanbe/o63ifze condition exists nostly in wonen i pct/issionsiadisl dbeari ng
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in an el gﬁ‘gllébpatlent See Ronero, JB e Hosp. Jr

54: 360° 1 100185 641008 e BrtbarPent CirE: g OBk i AR toth Btoeers g o]
Protein rbia@fa@dodmﬂa@wamﬂlgawma@steﬂumem arldRBP. B¢c Kkdmh,OT &V, Gh aivo U2:33834@S,

general ly h oses I | | zehej.mer' s .di s se, .

Par ki nsort 15@2}5@ %R§ g%’ﬁ/éﬁ%c‘rgﬁmlﬂﬁh @%%ggﬂgq@ﬁ geestifeanossikle gle tor vitgmin,

m sf @s5di nginatie gathegeResiuTMISH arﬂi’@RIﬂJ Otlgek btikdiésthb @ shb¥in mdaloedmnanoeafém}gdnmalsol ubl e
protein forns i l.ubl e e aceIIuI r fibril S 3 sheet.-rich

Bt Fuct ur duSPERLbREPRng R RaRA Pveltotruboipg BRP SRt n gt giniipatient. Do
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30  Protein Misfolding and Aggregation Diseases

[00159] Protein misfolding and aggregation has been linked to several diseases, generally known as
the amyloidoses, including Alzeheimer’s disease, Parkinson’s disease and systemic amyloidosis. These
diseases occur with misfolding of the secondary protein structure, in which a normally soluble protein
forms insoluble extracellular fibril deposits of B-sheet-rich structures referred to as amyloid fibrils, which
35  causes organ dysfunction. Twenty different fibril proteins, including transthyretin (TTR), have been
described in human amyloidosis, each with a different clinical picture.
[00160] Wild-type TTR proteins are involved in the development of senile systemic amyloidosis, a
sporadic disorder resulting from the deposition of TTR fibrils in cardiac tissues. Mutant TTR proteins, in
34



sporadi c disorder resulting fromthe deposition of TTR fibrils in cardiac
tissues. Mutant TTR proteins, in 34 WO 2006/ 063128 PCT/ US2005/ 044416
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of retinal linked at their aldehyde ends, is also referred to as the provitamin form of vitamin A.

[00165] Ingested B-carotene is cleaved in the lumen of the intestine by (3 -carotene dioxygenase to
yield retinal. Retinal is reduced to retinol by retinaldehyde reductase, an NADPH requiring enzyme
within the intestines, and thereafter esterified to palmitic acid.
[00166] Following digestion, retinol in food material is transported to the liver bound to lipid

35  aggregates. See Bellovino et al., Mol. Aspects Med., 24:411-20 (2003). Once in the liver, retinol forms a
complex with retinol binding protein (RBP) and is then secreted into the blood circulation. Before the
retinol-RBP holoprotein can be delivered to extra-hepatic target tissues, such as by way of example, the
eye, it must bind with transthyretin (TTR). Zanotti and Berni, Vitam. Horm., 69:271-95 (2004). 1t is this
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Natl. Acad. Sci. USA, 101:5928-33 (2004).
[00170] Administration of the retinoic acid analog, N-4-(hydroxyphenyl)retinamide (HPR or

35  fenretinide), has been shown to cause reductions in serum retinol and RBP. Formelli et al., Cancer Res.
49:6149-52 (1989); Formelli et al., J. Clin Oncol., 11:2036-42 (1993); Torrisi et al., Cancer Epideniol.
Biomarkers Prev., 3:507-10 (1994). In vitro studies have demonstrated that HPR interferes with the

Sci .
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49: 6149-52 (1989); Fornelli et at., J. Cin Oncol., 11:2036-42 (1993);
Torrisi et al., Cancer Epidemol. Biomarkers Prev., 3:507-10 (1994). In
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al ., Nuc. Acids § 11:7769- 7776 ‘éﬁﬂ The three di mensi onal structure
of RBP r &0asanst a TTR gemst padatgting) bRRameirR 1SR a8@ ¢t gned to bi nd and

pr ot ect tmﬁnémimﬁ@mteelmﬂmanmmtaﬂhmtm(rm)coner et al., EMBO J.
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reti I-RBP t he Gol | ex ol | d by
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synthesw throughout the body. See Blaner (1989) Most of the RBP secreted by the liver contains retinol

in a 1:1 molar ratio, and retinol binding to RBP is required for normal RBP secretion.
[00176] In cells, RBP tightly binds to retinol in the endoplasmic reticulum, where it is found in high
concentrations. Binding of retinol to RBP initiates a translocation of retinol-RBP from endoplasmic

35  reticulum to the Golgi complex, followed by secretion of retinol-RBP from the cells. RBP secreted from
hepatocytes also assists in the transfer of retinol from hepatocytes to stellate cells, where direct secretion

of retinol-RBP into plasma takes place.
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hepat ocytes al so assists in the transfer of retinol from hepatocytes to
stellate cells, where direct secretion of retinol-RBP into plasna takes
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18: 4633- 4644 19% erein incorporated by reference in its entirety.
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retin t he e e of..a n,w.t v oret nal di sease, such as the
ret| nopat ﬁ’?e@%\rﬂ B! levﬁgﬁéﬁg?oéﬂd(f%?al T?%%bﬁ W)Wé’ A qfount s of
all-tr an?[mﬁmnak\/{e«nohd mheoxg@%mbadvadcunmdshemmmr BYR in adubjebt, thkdford, divtly  t heh
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down r equisEETatpns B BxP e ol G et Mifbest et piebeth PRh Yo e
benefit tthe pmbunedtthe ARE generated tithe samt eyeoBezbust ARE isaoytothixici to tis cdhabf the syEaBIeS
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such as type |, 19% stof RBp aﬁq FT}%R%& Sted fo gk&wd@%g}%ﬁ{ t%&agde‘ﬁ{! »&!ﬁ%&ﬁ Sreorstila as 30

hyper ost osi's, pro ein ms and | seases, suc as systemc
anyl oi dos eandiions aAﬂ.dlmsmnclsdmghuwzibeute@ndmmbmqsmadthg newlwlngtnmﬁmns Met hods
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only, domn fion o or ranscription, down regul’ation of
TTR and/ off 01"? dispsdess, push as typei s dpe BdiabetesTIR, honeiredatedribordstsstuch #sans| at i onal
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|nh|b|t|ng the extra-cellular secretion
enhanci ngdieiee: auAlpa-Balleamesgndrems Me@Pds'Pf RoﬁﬁHV&iF’WﬂBm Jevels S TTR and REP

include, by way of example only, down regulation of TTR and/or RBP transcription, down regulation of
TTR and/or RBP translation, inhibition of TTR and/or RBP post-translational modification, promoting
the intracellular degradation of RBP and/or TTR, inhibiting the extra-cellular secretion of RBP and/or

35  TTR, and/or enhancing the serum clearance rates of TTR and/or RBP.
[00180] One embodiment of the methods and compositions disclosed herein is the modulation of TTR

or RBP levels or activity by any means that affects the transcription of TTR or RBP, and thus expression
of the respective mRNA transcript in cells. Thus, the expression of RBP or TTR receptor may be down-
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[ 00180] One enbodi nent of the methods and conpositions disclosed herein is
the nodul ation of TTR or RBP levels or activity by any neans that affects
the transcription of TTR or RBP, and thus expression of the respective nRNA
transcri pt wignossgdssgs Thus, the expression of RBP or TTRpeegefio96samY be
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progest ergne, testosterone and dexanmet hasone (seg Eberhar df

) , DM et al.,

Biol . REPPREYS- Rep Communoptd PEgy (1980)shegetncorparated by referenesdp ithentiesy), for the
?]7-93 111- ?tﬂéﬂlazla{i&ﬁﬁ’ RBP r%(ﬁdﬁﬂﬁlfdn @F] tridslion 1fﬁﬁ cellabthgr_ ﬁaal_soﬁbﬁkinal aﬁh‘&ﬁms]?aﬁ& %@ﬂé&o@ |3§ )

. -4, a nenper of the zinc-finger bindln ot el mly,. . also
reg uF’%Q% e@%B‘ﬁ%@ﬁ?ﬂ@bPr%&%‘ﬁﬁew‘ﬁ?mbﬁ'ﬁ%ﬁ’fﬁm@ﬁ@ g&%)ﬁbﬂh.ar 1S PmBin-
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Sher of o b biek g o st 0t oD SRRt Pentng SRS AR e B TSR SHE: sy
be usef ulalsofegulateeexpiedsiorod{iIRBP and TRBRMwaKan] IR, et A Txeelbfrhdn® M24R79L28A(199AL | on.
[ 00183] R i sregul d L vari et ) | ci,fic transcriptian
ootocs, Hlatadiy oty £ CRH mathof} Mot 200 PNt S S MRS Rl
See Ry adlyirefersicesThemfare, HNF-4lgonists Bat dntgonist, ed Zn-Ragehbihding rdteihd nidyl b st ;

Samadani ,,, U . a I | .Biol.. 16 6273-6284 (1996), both of which are
her ei n Sdhe’T%dggbﬁ%éfggd%qw&g#g?q{r%@rFann%f“?os%' entirety. CCAAT/ enhancer binding

protein ([@EBP) ERlisfrepnialed by b darieky oftiepagc peofietranscriptiorefactbrs Andhatinig Hepgdk i cat ed
in playing _a role.Jn. TT. r ti ' I n, hepat,o . See hi
(1950)” " PlgRa i ant) s R and R s SRELPO M, o B s T Pt
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tran i ﬁ%&r?%?alted%glﬁ’efér%@ﬁli?stehf?ﬂét}! CE R AR SbiRlind Fbte R (/EEB) Ma30RGEPL | On or

trans

binding proteins have also been implicated in playing a role in TTR transactivation in hepatocytes. See

Hayashi (1999); Puskas, L.G., et al. Proc. Natl. Acad. Sci. 100:1580-1585 (2003), herein incorporated by

reference in its entirety.

[00184]  Other transcriptional and translational regulators of RBP or TTR transcription or translation
35  include siRNA, ribozymes, antibodies, antisense oligonucleotides or aptamers.

[00185] In one embodiment, short interfering RNAs (siRNAs) may modulate RBP or TTR

transcription or translation through RNA interference (RNAi) or post-transcriptional gene silencing

(PTGS) (see, for example, Ketting et al. (2001) Genes Develop. 15:2654-2659). siRNA molecules can
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35 include siRNA ribozynes, antibodies, antisense oligonucl eotides or
aptaners. [00185] In one enbodi nent, short interfering RNAs (si RNAs) may
nodul ate RBP or TTR transcription or translation through RNA interference
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acti on | WelLesr BEAUERRRSELE DL 72l at Rkt Bieick hPREYIRaRbECU! © L0

conpl enmentary target an en onucl eo ytlc cl eavage event. The
conposi t itiazyote mroldsuleynesmpismsetaly dsgatBYA, folewesdw ap medogyclaphitie clseigergyeisihe

conpl ene Ropdkitlof of Mo &akcuieQ nﬂ&%ldﬁBNﬁy o ek ¢ Gagﬁhceh Etﬁﬁ;}téiﬁentaﬂﬁco iledrgdt nOWN

cat al t|c g ence responsi bl e for nmRNA cl eava For his se uence see,

OU SenepRNA Nod nslsto%udzale welliknevan qatabysiy mct watone\vleév eapge. For

s| te spe u es codi ng
oo VT e PSS LSRR a0 ARt L

i b0z e SeROBE BAESCRHRIGRS cantbe[ussd A festky m&mnéﬂil B & rfidiRn the useca haspraerhaadt f or m
conpl emertialyned I\&a@@w@emtamuaadtreaaﬁtes AENOAMRIAG aﬁtetaeoﬁmtmmﬁtdtgs t hat

the target 15 nmRNA has the follow ng. sequence of two bases -

const r uctFEMSARHIOPR GerIRlemBnGYase MR YR e fegect BH Ay Fssoled e%Ffpenlf(ﬁé%thF ﬁ‘r&e'h e

art. [Be ARNARNWRSobwias SgeMcdsTHRG BhSEEBS‘ tﬁt-s'mertetsudamﬁ%m prédid@dni Jgonucl eases
(hereinafter "Cech- type ri bozymes' as thedlgg ‘tygeat occurs & 1y in

Tet r ahy meREmERERdRRSRTPeS Iy VI tltq‘?ét S‘b"@’lmeﬁ TRIRGEYY aljgyige Rype
ri bozymesSenBeitBmRkases (HRinaR@SCedhajpe rid6iyinée’) &ich 8s thdade thiy bcfdlﬁlnét@ﬁtlljr @ a target

RNA sequepnce where a cl eavage akes The

met hods ama%yﬁﬁ% FWOBWE(HE’?’"EF?] 8%@3%@%&@& 5&’ ?y%g%yﬁé% t hat
target ei @g}ttbdaapaer@aversugﬂtat h»yenditetsa) eSt@t(ﬂthINJ’Eh &qfrlré%l&fj widt€afief awaggogmetdﬂ@t gelr)nes
encoding TR et ant er_enbodi ti i es

R R R i L e i
t er m " ant tafgerdight mse ptﬁedtdmsttesaqmnea‘sdrasﬂe pregentia theperns extediag RBPiosTTR) a

f r amewor on_from l.in e or, fr of that

speci 11 caD i rorebiRBzerai B SERae miln b ko MG F T it BB g o

i mmunogl| Oﬂnblaﬁbn(jﬁealﬁtbjebmﬂdldﬁt ‘tai‘ilﬂ;o&appased hﬁﬂibﬁkﬁers ol apobpedidervanprisigh t a,

epsi | on, cons ant reg lin

vort abi e PRt EaRL S iy Oy fend P et e Sl BLRRA R o

| anbd2s I-ieau\gylmhalamemﬂme f,elc@@szed mmdxnaglolgtamgmps mludeahqohppa lati®li4, alphg) garapsi | on,
which in |

MTUNo obu cl as D, and
lgE, res pe?:’tePsdlgﬁ1 f/m f ?l {a“téa%% ’I f(lz'fls < myrf (%Ebghr?\’l\%a%gteg’io (s g?nyspes
(e.g., | gnght chagx@Zh;e adseifigd as Eitigr k@bé 9r,1amﬁtﬂe }B@vyacmamgaa <lossifitd aggamagi, mn, atpha,an
anti bod LG affinit
of ! bi nél ‘)%t %’8&%@%%%%&5 aer y ol nm‘%?otbﬁlrrgélhssesg%é’%ﬂb%y; (ﬂg‘?ur a: :Jn?/t
conpris esreepette'tlp'aWéhm egehdiC eles thareqre diffsrentarntivsed-goTeGuigGi, d‘@nt"lfyoahllyp'@b rs of
POl Y PEPT i Ao G dify re SGESE o Fhelbo BRI B e Bfdst! kil iRl R QR ci anl Bhnity of

binding.

[00188] An exemplary immunoglobulin (antibody) structural unit comprises a tetramer. Each tetramer

is composed of two identical pairs of polypeptide chains, each pair having one light chain (about 25 kD)

and one heavy chain (about 50-70 kD). The N-terminus of each chain defines a variable region of about
35  100-110 or more amino acids primarily responsible for antigen recognition. The terms "variable light

chain” (V1) and variable heavy chain (Vy) refer to these light and heavy chains respectively.

[00189] Methods for preparing antibodies are well known in the art. See, for example, Kohler &

Milstein (1975) Nature 256:495-497; Harlow & Lane (1988) Antibodies: a Laboratory Manual, Cold
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and one heavy chain (about 50-70 kD). The N-term nus of each chain defines a
vari abl e region of about 35 100-110 or nore amno acids primarily

responsi bl e for antigen recognition. The terns "variable |ight chain" (VL)

and var i abveo teéerves18hai n (Va) refer to these light and lneamzanb/aimas

respect | \ésﬁrygnirﬁﬁtw CJY@B;%&Q?I&HB{ W?ﬁﬂégéﬁ&eﬁ%&&%m 181 dhaift\erem in the
art. See, for exanple Stein (1975) Nature 6@‘9 495 497; Harl ow
& Lane (P9Bely intrssgsne: c@etﬁ%aaﬁﬂl@? g e ge encqdined monyclpgs sudeinga bos

PCT/ Uszoeﬁﬁgﬂﬂtﬂﬂ-ﬁhybgﬁéﬂl@&dwdti@fxo&ﬁbarec&ﬁllﬂntﬁﬂ&o@lgnmﬁm‘iy Génd’ lﬂ)rane-Ehe genes
encodi ng the heav and |ight chains of an_  antib dy 8#8?‘ ﬁﬁq%t can

cl oned f EBfPing begy anddight Chaltlﬁ%ff&é’ﬁggnaéﬁ‘@meﬁ ganel B’BGK/P ﬁsgﬁ be
cl oned fram RarJaMb ol nmiond 6t tnt&fésizyta@d Iﬂght)didﬁm%e@e ﬂr&ﬁmbﬂm a myefpsdlfaﬂal

ant i body lbr ies  encodi ht c

SNt bod: auitos wieb G R Tt sora i TP O (RN o Sl SRR o
conbi nat Irﬂ:lﬁxbiﬁfmt biitodieA(WyS. AN 14gHA6,7T8) G PANE 4m@ﬂﬁl) t:zm lgaeldmtaite padicar ge

pool of antibodi h different antigeni.c. s ECIf-I Techni ques _for the
product i c?ﬂh 1eE 15K }néhectﬁtﬁf“hpr&‘i’ﬂnf Pj"gid?e ﬁ(’ﬁh £ ‘?{‘510 an(t TESETASETCE,  pat .
No. 4, 946theér GganisnS sudRal othélanandnalk] fapbeijsedota Bxibess Btdﬁxamtmdiummlmdenhhoéles

ant i hadi es, used, i fusi rote nd, net hods LNs tion.
LG TR T T M e R T
used to ehqmsmﬁcdﬂul’mmdt@seldmmmmd anti bodies. 10 Alternativel y, phage

di splay t | ogy. can de ant| badi het Fab

fr agment J00TH0Y, Bestp Rleeldd B oh ot b ilingti i B N BB P ERbbE 1
and sel eddnbwmtoolﬁe ot Biteaf scemtniag far ﬂreqbresalc@a‘moluezlmmub‘bcéﬁ sherife ty atargt antigdn

met hods [t ] ni nj [ r 1ce ponocl onal
ant i bodi enéays 58?:“ ? thtﬁr C(),ﬁ%h ?‘e g oghgfrstf%égeeﬁ%e{r?g%’ °§e’%‘51rt’?m5tsg‘§’% ouégeﬁ t he use of
EL| SA-Shageeferaigly bandactedfto rdemxfampl selectA desiredmdroclpna entédwdy fos usehin pensfrentigipdfithe
conducte I in
const r uot T steBP lloh e s hvefcH8kcnly KRORE RS by BB B siahe
Secondar ymethaddaermiyg theeayt. be conduct ed with any suitable nethod known to the
art. [00 e ] r nore
anti sensdOebt oy Rt bR hasf e BilopiinEb R SRS Fofiindh OO
by way ofindwdirgzintiseost| RNA malpatgdeesecﬁNA e&diub mg)ytm of @@n@m@e napable bEredicing theRBP

or TIR W ] el of
excpr o orginls BVEloE Rhp o THE it FREE e, GARRRLE cfonle AR BB 21
activity expression@fiBBH or TER injapell sugh dhat endegerqug BTE or REB lexpls prastisity asoregusetds
COMPY i S€ SAGUENGES 00T SRBAIAHOAIRRR e sl el Withpinenfy ARBELPOFR2L | 0
one enbodi nent, the antisense conmpounds are ol I goneric ant’i sense compounds,
25 parti clulll?]&}CI%l Bl i gonucl eoti des. The anti sense conpounds specifically

hybr | di 2 oW g2 ORin@ErtRfiter] W5 dfidense 36 ﬁt%nﬁa&qﬁgaﬂaﬁ%ﬁu&ts& Rpodiis,uSed

her ei n, rm nuc el ¢ aci enco RBP or TTR' enconpass

encod®h g msraubﬂy qtiprnuciriides; The laviisersg CQWPQWFNC@Q@IY mzqmm ©f Ierd nfigleien such
DNA, and ,.ak %&o&%ﬁl @{T’M@ G sfub AR HC e %"ﬂﬂh@l@ 183 ]mc-gaﬁ 33 %F firR" encompasses

hybridi zati on of an oligoneric compound with its targe el ¢ acl

i nt er f er eBNAzroding RBP 196 TR B (inqlysingrermBNAppdmRNA) dpescrbad frommuplsDNOandat i on

of functigg PINAdHEOEIm g RRIAC aci d by corrpounds whi ch specifically
hybridize to it is generally referred to as "antjsense". The functions of

DNA to belOPHHr f Thepesific hybrifization af anofaqmesic FOrPoMmidvith iniaeet nyeleis aoid wgsferes
f unctipnsyef thENmhIGuRBoA S 1BY AuBTeRWcid. This modulation of function of a target nucleic acid by

compounds which specifically hybridize to it is generally referred to as "antisense". The functions of

DNA to be interfered with include replication and transcription. The functions of RNA to be interfered
with include all vital functions such as, for example, translocation of the RNA to the site of protein
translation, translation of protein from the RNA, splicing of the RNA to yield one or more mRNA

35  species, and catalytic activity which may be engaged in or facilitated by the RNA. The overall effect of
such interference with target nucleic acid function is modulation of the expression of retinol binding
protein receptor or a retinoic acid synthesis enzyme (including retinol dehydrogenase and retinal

dehydrogenase). Antisense constructs are described in detail in U.S. Pat, No. 6,100,090 (Monia et al), and
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with include all vital functions such as, for exanple, translocation of the
RNA to the site of protein translation, translation of protein fromthe
RNA, splicing of the RNA to yield one or nore nRNA 35 species, and catal ytic
activity whioclosmsyizBe engaged in or facilitated by the BR¥uszibsomueral |

ef f ect -OfyecRddCdl al, 158, LRI Rl 4(0-20:#150RY, fiAElcRings AR BLARAY RcdRHAL | ON

of the expression of ‘retinol binding protein réceptor or a ret|n0|c acid
synthe5|§Wéﬁ§?W§h9Pmcludlng retinol dehydrogenase and retinal

dehydr og S. Pat.
No. 6. 1036090 N@%Jgﬁeg?ﬁa?‘ﬁ%gtﬁgﬁ%ém%gegg‘?‘?oamzs PCT/ us‘gdog% 04’%’516

Necker s étanﬁemon mmlzuect@ﬂmqrwfed%ea@e@( gengryted ipg seleetion fim acambinpteral librarywhi ch
are specidjpfeaity i vitdF IhRA élgaf'éét m&l}!cdeeée%&%ﬁ'fﬁth&%fl %bt@xclﬁ@@ﬂ@ﬂroﬂeﬁ R RRhdRkELcid,

enbodi nent’, aptanmers are used to nodul at € or TTR transcription or

trans| at i1Hed ip ssleadiomeccombinpiorahapd of @?léqmeﬁ,@em%%lgé}w@gbaﬁérﬁwalw n a

sel ect i onyjiRBledides fHobd ot afel caﬁabielobsxﬁaﬂg B tl(ettMEdt %ieJcme e ¥d1§ckereapbtRd @k Be @
target mol ecul e, general ly a ugh not excl usivel ﬁﬁ prot ei n or _nucl eic
ﬂ)l‘l

I |t
acid, i sdengled %san@éqyéet@mfrﬁaﬁmmeo%?m%{ ipfydgs ngb eRfY YR tamesn ityerigdnal | y

al t hough 1364, bEYXeldo Yo @k aptatiel stierivta iRR(1. &l @featell BPMGrhBAL 27/& HARRRE)EhO
bi ndi n(g to the tar get nolecul e. The, sel ect ed rgwgents can be |dent|1;§r|§d as

pri mat a}ﬁtﬂ&ﬁbﬁrpgamew@%fsnﬁhﬂaﬁsfeaww bebayras igands, Riing i etk Regetymeleryie, Seg
in its ordndishekk, Phi@dablutibil Res2 i X3): zﬁsem@mam Iﬁﬂ{earféﬂfoas £ lcbmpuditiofifdidcldsedeherein,

created b mn| and/ or. 0 I mar ta ners,
Cheref or cHPsE o B e I Lo PR e MBI P o B P SRR G e
Stul | ar&’nﬁﬁﬁﬁlﬁmn Bhigdnsiion hayCh usédas mo&ﬁit&RBEm&nécl‘@ﬂ&) or tlafkldtiog ineet hods
and corrposbtel ons disclosed herein, aptanmers that bind to either nucleic
acid or % ns involved in transcri ption or translation, or regulation of
transts i pfoovss]or Atcbﬁaﬁitahloﬂmc dm»rebﬁ)duﬁﬁdnﬁa@bausiu foi exainfie, acxrrc;gﬂamn ofRB?
transcripti or tran n a ect A conmbi nat.i on of two
or nore n’BB‘g‘P"é‘FS?CL tra’fs‘b‘? mséatlo% Sggmﬁ%ﬁéf FEHmEHS B npdul at or
and a nodadnadieredsimul ilélReduﬁlgBsszeqmenﬁalmlfoﬂéxaxhpla,riﬁfmbmn Such nultiple
treat nent . i pul t aneous) y. or sequentially, for exanple,
in rot atilglﬂfrméb fﬁg’d’ﬁqlgﬁ{%Bgngl”r ﬁagferfaiaﬁﬁglﬁft Cl earance in a Subject
j 00196] Bmfow(q I BeforeattinoDbtnald me?BPump&te@ﬁsmldoadu¢am fohdthbérp&dhééyeaa:ﬁtsft or
delivery 2 e co th TTR. i.s.this ndary
ol 25 kbt TR MiShis s onBficomPoh VoRBb Ceipdies smaip e e g
peri ods. pmolohged pa’hﬂeﬂﬁ:ﬁhe alﬁsemIBfTTmeherreﬁnonRﬂBP &diplexorguldebe rapﬁ)d]ir ekckmdrumhbdl y
excreted in t S|m v, .l bgsence.of RBP t|noI tr ort
P e bl 88 Sl Foor s st it RS Sropmand iy G alaa o8
Anot her edibfrdshadent of the | nvent| on, therefore, is to nodul ate avai I ability
of RBP or 2 to r.eti.nol reti 4.n bl.ood
ot r oam by, 2 AniiiraBBRgEt oFly ekt Befort insh Bopdf seTppid ob 8P AN o oo
As nmepii Oﬁﬁ&)rﬂﬂﬁ\t@ to feﬁﬁ)l 'Efl'ﬂ&lﬂlﬂ-RBP lrgthé bloﬂ?s‘ﬁed’nﬁ)b}oqﬁéd)ﬂﬁhglRBB ©f m&mdlhgﬁe
cl earance ,rate etinol .. The elth RBP or
TTR avai | %fafte?sgws earta?c\‘/a’ |r%t‘§ls, AS EIHORG Iag?vévtémwglﬁg E’e@ éOterW) egs[e%@ei n a
subj ect i cieana:edratehéRBBfand r[eﬁ(bl%éreﬁrrr bemaiujatieg eithet RigFoor TIRsavailabiligt araaivitiyi ndi ng
to RBP naeﬁgﬁlegglgglayﬂw g%toméﬂ@ g‘{?ig“gg Sl t%ons di scl osed herein. An

of retinol Dbi n 1 =

ant agoni s € cfe °Fetinol derivatives or
anal ogs wifl0¢93]c o Fpeixempie, tahtagdmnstsblf rﬁ(ﬁncvigmding toRBRoky tequsédBR thebelednadli vel y, an
ant aggg Sgomnﬁ%yiti&lg TREbRE h&ein. An antagonist of retinol binding to RBP may include retinol derivatives or

analogs which compete with the binding of retinol to RBP. Alternatively, an antagonist may comprise a

fragment of an RBP which competes with native RBP for retinol binding, but does not allow retinol
delivery to cells. This may include regions important for RBP binding to retinol binding protein receptor
on cells. Alternatively, or in addition to, an immunoglobulin capable of binding to RBP or another

35  protein, for example, on the cell surface, may be used so long as it interferes with the ability of RBP to
bind to retinol and/or the uptake of retinol by the binding of RBP to retinol binding protein receptor. As

above, the immunoglobulin may be a monoclonal or a polyclonal antibody.

42



fragment of an RBP which conpetes with native RBP for retinol binding, but
does not allow retinol delivery to cells. This may include regions
important for RBP binding to retinol binding protein receptor on cells.
Al t er nat i veg2006663128 addition to, an inmunogl obulin capabrmsmwbssandi ng to

ong s 10T o7 o Aa el i, SRSy i it  WinBiiy iTRNaRRHRES PP
upt ake ofcomgthtlmiy bing RBRegdpistscr mgag@mstﬂaﬁclm retivoliznalogups. W#@remr@te@bwnnm et or .
As abov | I s anti body.
42 WO 200 /&‘o%%fzs %%g’lréo%% 6(%?1&/416 ‘[}8%%3&1% go,g{t?%r]fg? agl%oé}g@%ne means
by whi ch Iﬂsplamgrﬁﬁlhlqulsprla@tmthdﬁor waDls cadmirditinetianead thegetingic agid gaalag Fidvel v bi nd
RBP agon'(ﬁ§c§ox9§heﬁmr@tgﬁ (PR SUEHRetRiel, $hd il s W{O%seﬁmf&ﬂ@fe%ﬁ%ﬁsm%

ARG (e
enbodi nent” of s and conp ositions disclosed herein provides for

RBP agonirstingl WWPF‘HWF]&@% Sanger; R‘FS 496506052 (1989); Rispmglib et <. Glin ~i1§3936-For

exanpl e, @qm@’) §hidte: AN C%fxcelt %ﬁde’iﬁ&l'lﬁl@fnﬁ’k&gl’@v aﬁﬁhoﬁ) (1994% IPvitro studies have
(hydr oxyphenyl)reti nam de fenreti ni dej been shown to cause

pr of ound deBgirEptEdthat W@@Ffﬁfﬁ? W’lﬂé*thi’%T“aldﬁfefampf’fmﬁ‘ﬁh@Peﬁeeé’fﬂlpehéeﬂlrcer Res.

49: 6149- @o&ﬂﬁﬁgxyf%ﬁﬁw 4854 abge); Holvédlet 41., Qﬂq0¢ancer37163ﬂ6@99152 (1993);
TOI’I’ISI et al ncer Epiderniol. Biomar kers Prev. 507-10 (1994). In

vi t r olGst QP hay e Ot pesoles ot roteniig) srodymrs o RBF fexsleer "\ﬁﬁl‘flw inqide despvatafes of

i nt eract i GEmRIA, TR arbtthoRBE tran€ fetilvBit Q&JI)'an@fsotfiélnnom (1BLxCBHiBic 431dPRIhich are‘h@éda
1294: 48-54 1996) Hol ven et al Int.” J. Cancer 71:654-9 (1997)

[002001 CRHE eeinghof acge gad gsEiR piberskin ﬁﬁaréfrat%h% degpvatispinclugest r&PnagE%er lﬂ ty

incl ude d@fe Yapkdty §iFhdthethdds bt BoMpdditioB@ikt1REd Hefedt, itidohitemBlated tHabdisivitREs dFOI C
acid) and |sotret|n0|n (13-cis-reti 0|c amg%a‘] whi ¢h are used in the

t r eat ment FepoL Agtinyl dgﬂ&ﬁﬁ&@ﬁ?ﬁfﬂk@fﬁw S PRnbedisedAlons, ¢ in ehIRtenyith, alPery e

i ncl ute eaehyAmegdfmldﬁreutgaretﬁ@me aspects of the nethods and conpositions
di scl osed

iS contenp tedthat derivatijves n retinyl

deri vat i v@Q%iﬁd o Fahey PP @ReHD gt A leneks gr agfheinclyge fFWY‘i%%Waﬂa&ﬁgw th,
ot her 15 gestueatd of 86miia (H&hd Pé#huRIy: el ated retinoids. [002011 Furt her
potential nodulators of RBP | evels or actiyity include retinyl derivatives
having the structure™Qf FormJIa (1) and Formula (11): Xi 0 1 (a) a Formula
(1), wherein X, is selett pxgonsi sting of NR2, 0, S, CHR2; R
is (CHR2)x L'-R3, 20 i or|{3; L' is a single bond or
-C(O-; R2is a noiet ! consi sting of H,
(A-A)alkyl, F, (C -Caytluoroal kyl, (CI - G4 al Qoxy, -C(O OH, -C(O -NH2,
(A-A)alkylamne, -C(O-(C,-C4)al kyI CD-(C -cA)fluorallryl,
-O-(a-c4)al kyl gggne, and -C(O) - (C CA}al koxyermaR@HR3 is H or a noiety,
optionally substi ute with 1-3 ipdependent | gcted ti
selected fromt h§’ gre ‘%8*"1??%%‘?’%6‘6 up popsigt ‘7%:9?%5 gﬂ 5, C@@bg t(%%%ﬂ's[k%yl
aryl , 2q C3- C7%)c?/c wherkiiylis 0, (15 ofF: ¢ el stlelooitydr, -C@)dkélsheﬁ@%tpgeysc{eefmmheegfoup
active met abolite, r t r odr
thereof: or O (Bysh t‘ngéﬁ%Td;aﬁ(ﬁ% @h@ﬁg TR (ébé‘gﬂf Q@P%r@@kéﬂéﬁoup
consi st i ng of NREC;-@)alkslanfHdRE(ORC 1GR)alki IRAD) (- CJR&pralkyl -C(0)-(C;-Cy)alkylamine,

and -C(O)~(C,-C4)alkoxy; and R? is H or a moiety, optionally substituted with 1-3

independently selected substituents, selected from the group consisting of (C,-Cy)alkenyl,
25 (C;-Cy)alkynyl, aryl, (C5-Cy)cycloalkyl, (Cs-Cq)cycloalkenyl, and a heterocycle; or an active
metabolite, or a pharmaceutically acceptable prodrug or solvate thereof; or
O

e xR Y X 1
Ly
R
(b) Formula (II);
wherein X is selected from the group consisting of NR?, O, S, CHR?; R! is (CHR?),-L'-R?,
wherein x is 0, 1, 2, or 3; L' is a single bond or -C(O)-; R is a moiety selected from the group
30 consisting of H, (C;-Cy)alkyl, F, (C;-C,)fluoroalkyl, (C,;-C4)alkoxy, -C(O)OH, -C(0)-NH,, -(C;-
Cy)alkylamine, -C(0)-(C;-C,)alkyl, -C(0)~(C;-Cy)fluoroalkyl, ~C(0)-(C;-C,)alkylamine, and -
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wherein x is 0, 1, 2, or 3; L' is a single bond or -C(O-; R2is a noiety
selected fromthe group 30 consisting of H (Cl-C4)alkyl, F,
(C-cA)fluoroal kyl, (C-C4)al koxy, -C(OOH, -C(O-NH2, -(Cl C4)al kyl am ne,
-C(O) - (4 - G4 pbéyss12s- C( O - (Cl - C4) fl uoroal kyl , -C(O) - (C pEfuBLdybARISNE, and -
43 VID 20067063428 ECENHRAI0RM 415 o 4 gtgn;n bdlorviin A GadRndaiu o 2

noi ety, optiona éésu‘bsUtut ed with 1-3 1'ndeperident sel ecte

substituents, subgtitaengmelagisd §rw ths gE‘@ﬁﬁ@ﬁMﬂgP%@‘%@% kegy) (Qﬂ@e)ﬁwﬂyl aryl,
(Cz-C, ) al kynyl (cs@w&oloalmcscc»@mkmwyAd,ah@@éa@le\ oyl RevdiRiitolitednd a

het erocycl e; or_ an active netabolite, or a pharnmaceutically accept abl e

prodrug or sol W%%?lb’cﬁccepg‘b{e(BmPrP%W&que (hereinafter referred to

as hydy oxpy mgyl r @b D@ A Bareihatte R RrEX40 AP hyRr R pHRnyl SHRAIABIs Bd\ekdfpid &1a
structure of Formula (11) and |su[)art|cul arly useful in the conpositions and

met hods —WMpeynd Setngbe grugturef F (Brand sgmagichlady wefubin the compesitions ad meipdpe

used as agifFREdlRteR! Agw&taxﬂ&he&%ﬁw %@%&Qnaﬂﬁéu%@a%ﬁﬂ@tbﬁof@éﬁn&t@mt hods
and conp03|t|ons describ erein, derivatives of fenretinide

i nst ead onding. Injspme. aspegthofithegnethads pnd comppsiions flesrsibedderein, derivatives Pﬁfenrahmi

"fenreti niglerededdividad ¥E or ik QorhiRhLibS witl) ferdHidp Qe AMRASE 2 CRAHGER defitatiet Ure i s
1y derived fromfenretinide. [0020 In. s nbodi yrent s

ng.m Qﬁqa. Vislrsde 2 pampewd ‘Vh°a*‘eq¥’ﬂ§?1 StRIGurR, °h§%°]“VH‘c‘}'Fvﬁgge m& eiide not  1imited

to, Cglypozedle andn & cAibodificRs ALREHRS oPbnrbliridb-thit Hap ¥y RRE Bithude, but are not
retinam de O-gl ucuroni.de,. i ncl udi ng but not

i mt
4- (reti naligEd Yo fraghyrosice mdariiamds aalogugs of Netdrhydrex I g&‘fg&éﬁwm@ ef-eluerseEs, 4-
(retinam ge hm@nmyd tam(@Bﬁnmﬂd&)mhylr@gmdﬂmﬁrmakm@nmomwy@mgmwde 4-

4(ret|namd i de, t i nam do) benz osi de;
retinoyl 5%51% ‘gé%aﬂiﬁrg %&@7&28 5Hon &#ﬁreénxﬂﬂd‘e%b%‘ﬂ 8 pficosial"

gl ucopyr amqswaﬂndbmmz@amxglbsla@ dndlreﬁﬂ})ygfl’ glGapiride Afkdoguel Satlosy fof exagbleNR(G-De,

descri bed | 5 792 663,377, 5 599, 95 74 177 and
Bhat nagar 18?°p33'fm°sylgﬁ %%aﬁrgl\% anﬁ’l@? uc?ﬁyranb X{E‘tc’fﬁs?'l) ?tm%?% i dg(?l?% % &l Bor at ed
her ei n by5,6 85792 65658,377, Gﬁﬂﬁ)ﬂ:ﬁ 5 ﬁ74olt7m,eznd Bhdhedarreeall, Bjoctdnh @harinadohyd a1 421 -7
derivativ use i ncl.udi t hose 20 disclosed in U S. Pat. No.
4,743, 4008§?ﬁa%?hp18?°5‘f0mgédhh§rel |hﬂlr ﬂ%ncgf erence. These retinoids include, for
exanpl e foRe4)r ans Iﬁeﬁlbﬂﬂ)ﬂodlﬁféh@,roﬂﬂmtaﬁﬁdﬁsﬂe’rﬁrﬁlﬁveéfméﬁ’ﬁﬁsedgmhﬁﬁg khose et i nam de

th ph. 4- h t mi d
¢ PO LS RENG 74 a0 nkhupivaiet hen BIOERRSRY hege Fpoidifacliad
i ncor por aé:ed;phfzile:ralﬁs hylndye ﬂﬂdirﬁiﬁ,(ﬁi—trad%(iﬁdtﬂlﬂ@hbh}(lﬁemyﬁd&)(m%ﬁ!(yﬂle)lyl&éﬁnamfda)’,] S

retinamd Iaﬂ_ exa L
N- (4- acet xy%‘%gﬁ' Oj(yph'mil retlr;ﬁirsmc{Tp {1(? aliqllétFnana-é-,(ethoxyphenyl) retinamide. U.S. Pat. No. 4,310,546,

N- (4- pr opinoerydratxd ipkedmiyt tefesdnte, teseritss Né4-aaytomyhenyd)adl-2s retinamides, such as, for

N- (4- n-bu {
cont enpl a%’é@ffegﬁngggw#he@ﬂn—m&g ?eﬁ%ng& Ngﬁlgl °gf°88§’5§ é}'E@her Vi talf?lmﬁde&n d
deri va} i vig4-orutyaieadyphienyle ball-fanshetinamitk, @il bf whith @z aintebplated fartusniawenthen  N-
ethylreti Qri?ﬂl;id nts 13- Ci s-N-ethylretinam de, N-butylretinamde, etretin

n

(acitretin), etretinate, tretinoin (all- trans-retinoic acid) or
i sotreti nfl0R203]13- ci Gtherafitamini Acdeaivativys armetabalites pnatieasp¥-aifb@trizol-5-yBetinamideeNt ai n

30 enbod 3 d
501 602, 67 BB E 1R En AR R ofih kO Bl iR, WOSgerl deidh Gl 0

al | her ei hatismetinpip a¢idk ez dsoigtinpiaf(Er-amretifoic §o8() 20K pe @W&tﬁld)for wpidgériin on of TTR

bi ndi Bg MRy, y@e&ﬁs PRVRRLItPaA p&bﬂ&ﬁ&ﬁ Nof. 6h/5R, hgs%a@om@ 631?‘ s@galsosﬂfﬂ}a as

thyroxine or tri-iodot ?/r onine or their respective anal ogs,
bi ndi ng oftaisiRt J. ExrRathel.g/31581 %ﬂﬁ?%),callﬂiprememrpe@wslbvﬁﬁm) i dent i cal 127

am no aci fb(ﬁ()ﬁh eet §iﬂ1ﬁ£’rw, ﬁBd\ﬁH‘Bﬂ Gf TR blﬁ‘ﬂﬁjg ﬁlﬁysoccur with competitive binders to TTR ligand

binding, such as thyroxine or tri-iodothyronine or their respective analogs, or to RBP binding on TTR.

TTR is a tetrameric protein comprised of identical 127 amino acid B-sheet sandwich subunits, and its

35  three-dimensional configuration is known. Blake, C,, et al., J. Mol. Biol. 61:217-224 (1971); Blake, C. et
al., J. Mol. Biol. 121:339-356 (1978). TTR complexes to holo-RBP, and increase retinol and RBP half-
lives by preventing glomerular filtration of RBP and retinol, Modulating TTR binding to holo RBP,

therefore, may modulate RBP and retinol levels by decreasing the half-life of these compositions.
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35 three-di nensional configuration is known. Blake, C, et al., J. Ml.
Biol. 61:217-224 (1971); Blake, C. et al., J. MIl. Biol. 121:339-356
(1978). TTR conpl exes to hol o-RBP, and increase retinol and RBP half- |ives
by prevent Mr(gzogt/mmul ar filtration of RBP and retinol. ptvmmsh(m/mngTR

bi ndi ng_jg RB@. TBYre TPEHH Bl 1RB W RINEL16 RBPRASwS tBY $TRsPY
decr easi Lg t e hal th!f%pg&rfltlsq){]gksse conp osMu%‘ﬁj 44 WO 2006/ 06w38128

PCT/ US200&maUlizands thynogmegipds nﬁhmterﬂqneeeﬂa@md@g i RIpRholaproteint Mprace L FTe 2k onpl exed
wi th hol g.i&RE 0N 1bna§19JA&11%v§evem&&wsqﬁvomg%B&lpeuhwi'hﬁfsk&@ to HA8RindWhding

interfere wth bindin rotein. Monaco, H. L et al. Sci ence,

268: 1039h%4110%n1tb@996mpmﬂé\¢@rTTRsHéRj rteiy SIRHIGHF 2R BIFBR FIsHitip®n desrpase Plasa@ ¢ o

t hyr oxi neetibbeieRsh th@ansfemsb&\warﬁﬂ?@&neabaﬁes@&; D HltettalbBorbbipheBRre bRk ORBIL €1 N
conmpl ex can occur, resulting in decrease asme. 5 retinol levels in the

subj ect . PiPBing sifes AR TER, ae pabes formaagion of the FTISRBE h°PB’PFe§tWF%b$eﬁI?E?}WCT Pedtices

RBP  bi ngi, Qfers. Imﬁqn@ﬂctTEE%zoﬁnﬂ(wmIﬂ}bﬁvser fppremt mexicdlf App1 PhithR-5RE3: hiol3epr Ot ein
conpl ex. em Bio Lnte

OO (. FhaHe oy abhent S ol oo e s 990 Fay o b

Ther ef or aydrexigat@ifoRHi1R M teddrorhdiie hif@bIARAs methlh11%e akd thodulsiotl bSTITOSBPhEr ei n
I ncl Ege th f}e of  hydroxyl ated pol yhal ogenated aromatic hydrocarbon
met abol | &8 a‘P‘ ¥ the nmodul ation of TTR or RBP 10 availability. [00208] By way

of exanpligo208] y, oBh %y 1l dRarbiF16 IR o®le STTROSbdutkorsl incluad diﬁlaﬁanao?-a dicloteaice nac
anal ogue, a smal | ol | e corrpound an endocrlir‘]e hor %{ nal ogue,

f1 avonoi @neleguRgimal @PEF & FoMPRYd. WW?W‘B‘?‘V % Een tﬁ‘?‘?fdﬁ]i P, a
car di ?rg affRfimatoly PER% lbﬂi@]&htgﬂilllblﬁ)r,fa?ﬁdﬁ@ﬁg%ﬂﬁpepﬁﬂﬁimﬁﬁh@Bxﬁ h;bﬁﬁ'éf,d and b@@g&jy I n
one enno n non-steroldal Infla ory agents m e use S

nodul at oﬁi@&%ﬂs i ncURIFe Age %Peqﬁé‘Pn'FtFm@é %F@Hﬁﬁ%é ﬁB?ed,as@&‘il‘iﬁt%rs’aci d,
rregl Qﬁeﬂ&iﬂtﬁiuigghdmlta ﬁlrmftdduaﬂﬁfaﬁamdmd ﬁlfsﬂﬁha.ﬁc acldj nebiofefambbid akfhllisals diblofetlRe and
| ndonet C . ee Pet

on, .S A Sci 56-
15660 ( 1 Q5 tinapts g gagad igfomfhasis. s peterighe T, AR Progafi aGpacs IS A5H
(2001), hoedo (0998WRikEy, B, et bl PedcpNathired. S 98158645571 €200k b6t of Whitlhat r
entirety., 1002#%%'36183’ of.enac al og s may al so be used in conjunction with

the met hdHSPER: HEGEPF BhE R Yosed herein. Some exanpl es incl ude
2-[ (2, 6- qoadilopr Ophﬂihydférﬁmuﬂgb@ﬁﬁaglaﬁo BeEseld in onjunction with the methods and

3, 5:.di chl
Lo B b L3RRl R SiampREntlide (26 dihlgropbeny paigolbenzoic acid 2-
d| chI or oqmﬂagdbblﬁmmﬁm]amzbemlcacﬁﬁ £;- d&ﬁloﬁb—@ﬂd—nﬂroblﬁeﬁyﬁarﬁhhﬁ]bérﬂblﬁaéld (B xyl | c

aci d- phe amn tIC

35 521 S38H{SRRBPDRRAEAGene e k6o TR CERRE T by S Pttt
Si mi | ar y ,aceficfatidrfies Bka, é[r&lemjulasl\/lerdaghem si)meszzlszmz) hbrdunpmmiratmbywefedandclne
met hods exanpl | u

3,5 -di f uor%% 395 dfgﬂﬁ ag%&g% E.é)rﬁ'%gﬂsgl%éﬁ% ‘f?n ‘ftl g{g’rt eo%} ol%éanam d;

2", 4'23di fcbmpmsctbmpm@duﬁdhﬂ:rwalsmwwamleamcldde 325%- dﬂﬂm:ohbhephlehylt 2’F- car boxyl iC

d, 2 3
gCI, 5 di ﬂt luro o‘gﬁﬁﬁgﬁ%b’%’%‘é gé? 905ychf(l:&ogg)?dgglygfl-,cgqngyhc acid; 2’-fluorobiphenyl-3-

di f | uor olsagbhelip Iacldt%auwob@ﬂenyﬂlle&arb@xyl'@ aci@; 3, §fi-difluayotopliepylehgarba3yliveactdpXysr- ¢
d; 2' 41 )3 d;
aci Qihﬂtﬁi—%) p‘ﬁg}{ E) 'c%%wz act car% %{S}lolblpﬁen?gi gﬁb&?fﬁb&:@é’ 2 (fl }%m&{én&& aci

4 quoro rox eny

hydr oxybicpi® 1|c ac @Qﬁwpﬁém@bp @pid; 4’fluoro-4- hydroxyblphenyl-S-carboxyhc acid; 2’-fluoro-4-
3", 5'30di fly QL Righedyy. drc%y,@mpk@@w 5 %lmmwd:@bgﬁén %rbé'xyhg L&A '205 Qiichloro-
4- hydroxy |phen | -3~ carboxyli ¢ aC| d; hyd roxy - -carboxy I c acld;

3'S -dif |Wﬂ@xybtphﬁpﬂr3&gbe¥ 15 arig Ay droxyhipienly cca@emw asmi 36"-difluoro-
difluoro 44h di?&ﬁ&iébﬁghﬁfbﬁkylﬁ'a&ar:b@ﬂdiﬂuﬁro&@iydrox iphenyl-4-carboxylic acid; 3°,5'-

(Cji: gm 8; 8_ h%%%ﬁ&% ngeﬁ% -3 grarlgogcgl %g)aj/:ﬁl 1#25 ?pgqlhg)ro 4 hydrgxyblphenyl-4-carboxyhc acid;
37,5°-dichloro-3-formylbiphenyl; 3’,5’-dichloro-2-formylbiphenyl; 2’,4’-dichlorobiphenyl-3-carboxylic
35  acid; 2’,4’-dichlorobiphenyl-4-carboxylic acid; 3’,5’-dichlorobiphenyl-3-yl-methanol; 3°,5°-
dichlorobiphenyl-4-yl-methanol; or'3’,5°-dichlorobiphenyl-2-yl-methanol. See Adamski-Werner, S.L., et
al,, J. Med. Chem. 47:355-374 (2004), the teachings of which are hereby incorporated by reference in its

entirety. Bivalent inhibitors, which link small molecule analggues into one compound, may also be used
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3',5" -dichl oro-3-fornyl bi phenyl; 3',5"-dichl oro-2-fornyl bi phenyl;
2' , 4" -di chl or obi phenyl - 3-carboxylic 35 acid;
2' , 4" -di cbl orobi phenyl -4-carboxylic acid;
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incorporé#%ﬂl%WB?%VQﬂé%@@:$n its entirety. Bivalent inhibitors, which |ink
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bi ndi ng. S?e Nbr t%eel\ty %%%r}p:lcgihe Sprop! nic acl‘tgl thgb)ghe ac%glh: @lFaEE’EEF 99«% esgme 2004) '

mcorpora?eeamﬁereln ere TN RyT OX1 Ne-propri onic
acid, t hycxampheofah}e@xmr aaglpgd muihn@bilﬁctgégﬁdulzawreoﬁ'ﬂfﬁabmmﬁpﬂ @‘81}’DV (2009) &xi ne

anal ogs él;qu
addi ti onV\@ddﬁthF’r?g%{lgﬁ%lld aglgsa%g%nash een s%tl\%ﬁg{lﬂ(}%?{aﬁrgbﬁﬁ? yr OXi ne o nggng to
human t r astst HBiechin.BiopBys. Akta, MMI9:76 @994 ., Bi ochi m Bi ophys Acta, 1199:76

( 1994%(@ of @oaigﬂz 13] &@é}%&bgeg:a%ﬁag&e%@ 03 Lt“sgl‘ihl (RS % torS g?r}'nLdalﬁ{Porseo%"’HIﬁ

i nhi bl nodul ators o one exanp

N- pheny| abinding §oing @caamledincmmhenwlenthrm¢ Mtnethylan@ @01danb:m¢ % biseriylamine,

N- benzyl 10l e I

0 bengof ur Ae RPARREG o O frdhd® Mg, AR dbendoftfER BB igor o

& Med. Chewindag: SesBaures; BIV. (et 9l9Bioorg; &r@éqdp@hem éd|3&9y149bfl@?@n@@rpqﬁ@fpdéaynefe@@e
[00214] Myduhators for use herein are also intended to include, a protein,
pol y tide or peptide including, but not limted to, a structural protein,
an en2 grre[(lﬂalﬂyt oki Medylatere fer uss henginjaps alsofinterded tginglude, a@mteln,mpbrpmdwrmypndan
anti bioti Vi aeg! DJZ#WH

t her eof , glﬁlcﬂm%ghtalﬁ ItieriEl,édt(?asnentﬁ \j\%ﬁ@an gqﬁi}mﬂﬁe‘g& %rﬁfg{r&e%?npr%&

nat ural , Byenlewdn)i an apibietignaps otogal oz moeqstongl antihedynenhwn e ﬁwe@@éﬁrpr@pf sugh as an Fv

si gnal Ii ng, ol eGMlof aﬂfbo@(ﬂ?&ﬁ &E@Bﬁh&} beaataupkﬁ{hgu@&'hqma&ddagi pite ofAfhOY.

i ncl udi ng, but " not an ol i gonucl eotid

ol i gonuc| Beiee sismallingmplegiees 031Ffi RjeiinC weleic geid e defingd belewy inclidingstaaqs

ol i gonocl aRfttdds,an® ucl&@iﬂ@BFrEodmd&oh uddokilid, bt drfikenS¥ olidBhuéledlide P OARSP e
(e.g. a yeast arti if%‘fé rormsorre or a part thereof, RNA, including
b

TRNA RN?(’“S?WIgB?uC Menogpc A, an artificial or natural chromosome (e.g. a yeast
artificial chromosome) or a part thereof, RNA, including mRNA, tRNA, rRNA or a ribozyme, or a

peptide nucleic acid (PNA); a virus or virus-like particles; a nucleotide or ribonucleotide or synthetic

analogue thereof, which may be modified or unmodified; an amino acid or analogue thereof, which may
35  be modified or unmodified; a non-peptide (e.g., steroid) hormone; a proteoglycan; a lipid; or a
carbohydrate. Small molecules, including inorganic and organic chemicals, which bind to and occupy the

active site of the polypeptide thereby making the catalytic site inaccessible to substrate such that normal
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peptide nucleic acid (PNA); a virus or virus-like particles; a nucleotide or
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angl 36/1'? 2 gér()%lgﬁeggf%e %ndt ! fllrg%&?ﬁy%yogr di Htgh | I's a?tltmgld)%%&g‘?wh?% |%gls
menber. Sidrsted arelns teta,tedttdn@e sresrdvd anf orampphtex anayte i dhecssemnpld: Tha danriwictl edraplexdist o
h Rle
the prese (ée% e&‘Efln%e ése&fe iAo fex 0P 120 wh on glgcrgptﬁ)ﬂgtﬁ?ﬂt\\%}]er e pyex is

detected virtue o presence PN the conp el t her
or boih tﬂresebq>ndsmtﬂmdy,rot)bm91namtnb_65s, tdnérirsleletsg srémttmmﬂypabtqof bomidiingywitielabils: s,
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exanpl e fmpdu@élpeeitqqugmcmtdmoa@bﬁr OR. Epreaanesn detailed disenssion of iiisrangroacdee USor a
nore det ataAthtt)scttengq@m% g8 iR rAPRLORCIIsR&Rf Whith areorpoldRa heif b9 9, 169 and
4,474,878, the relévant disclosures of which are | ncorporated herein by
refer encefefemci 00216] In a variation of the above sandw ch assay, the sanple

in a syitpghfsyed Liﬁla'vﬁ-la@lgﬁlefetﬁé Hve s%cvai\:h%@sQ? |t§éjsaﬁﬁ‘lk'up9§ﬁ’taﬂ?é mmuﬂmsrégntﬁﬁé?lber

for the anal te and i1 ncubated for a &)‘grro mediumi s
cont act edWith labeled antivngy ex birdingypereler fosthe npite @d%éwfarrﬁtﬂeﬁ@}ﬁ‘gftm@rmpﬁbq ng

menber, fpEqthe coﬁméwar a sﬁ{,;toerto #hich BB bIsQBnPREbAH, orlbiRling WREBEL fdr ale
separat ed fromthe nedium and washed to renmove unbound reagents.
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di scuggr on of this approach see U. S t he rel evant
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detecting Serturbatr ons in R13P qor TTR activity, For, exanple, the nodul ator

may be adf¥41Tlo a sHhepradulaiomsiscioseA gereirmipy atvarpe ‘&ﬁ‘%imr”et’lfr%qsaxscfmd’é'@@@ﬂ conpl ex

di srupt i OPertufbaficAd ROREINGr TTROACt @R eampRBRe mbdifator iy He@ldedto § RepRQoMpEkHat or
may be Iags Lo determne if Eﬁxsru tion of corrp{?ex fo matro ocgurs.

Conpl ex f d relingf ta fgieet dUBH R £ COMPIREY 19BSXRPISRBR TARdEERO! Atlis ur ed
through coodtdis aade 1EBRRA S dei?ebtﬁthe Hdistupton of aREPILCIOmASSAY WS @@ﬁme&nab@ve

Qther det gn%tsht%gqugx Sdtlse m%ton me d%tect?de m%?%ee}sgre ’Slroug corrrt?lgnltlllor?'a Im%?ns C)sfuch as the
sandwich assays disclosed above. Other detection systems may also be used to detect modulation of RBP
or TTR binding, for example, FRET detection of RBP-TTR-retinol complex formation. See U.S.
Provisional Patent Application No. 60/625,532 “Fluorescence Assay for Modulators of Retinol Binding,”

35  herein incorporated by reference in its entirety.
[00218] In vitro gene expression assays may also be used to detect modulation of transcription or
translation of RBP or TTR by the modulators disclosed herein. For example, as described in Wodicka et
al., Nature Biotechnology 15 (1997), (hereby incorporated by reference in its entirety), because mRNA
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or T"IR binding, for exanple, FRET detection of RBP-TTR-retinol conplex
formation. See U S. Provisional Patent Application No. 60/625, 532

"Fl uorescence Assay for Mdulators of Retinol Binding," 35 herein

i ncor por at &0 pP6/0E3i28r ence in its entirety. [00218] |In VIPCTWSY@®EB44@¥0r €SSi ON
assays wba&lgaqorb&muﬁﬁgto%@n@@%ﬁgstonmmﬂhmoﬁE)aﬁefr@ra&pwa dofnb&8d Rdetermine
translation of  RBP or TT he, nmodul ators di scl osed hegrel n. For exa

as descr | Biddential spprrxpressiont A aypon-lingiging Fampy, by iAo 9 grampyes tregicd v NE’y

IP g% ? [J g (2) (r) glééiﬂodﬁ]étd’rﬁfmﬁf‘t%'lﬁﬁpdréﬂ tbuaﬁbrﬁmtamdnlq,wans RACAtSRs #Rdhavé Zlot\wmz&%l | 4663128
y V4 on correl ates, t ene ex sSlon | eve

hybri di zat# aﬁ%ﬁ%?‘ﬁ’?déﬂﬁ&} W&M%WH%@%F%W&‘“%‘FP&E@? SaEcproyRg; dhe

expr essi aampleSméy be@Aalydedusing TN & XADPENOIBID ke U3 Rty rNop 6,0405138sheteiom sanpl es

treated with t nodul at or s e ared to h atterns from
sanpl es v&ﬂ'f"@??%%&g THEFRG IS el““’éé’t gfﬁf‘e(ﬁ‘m AR yﬁﬁ\‘%‘% %ﬁ{ %cglf"gp "‘? b8
di f f er entanalyrgd asitigreedmbinahtDNA fidchaobogly bﬁmlyﬁing the fexﬁrbmm afmlammnoﬁdind drivEhy 5

S o B AP B s B Shn B y ERSe

expr essi oﬁaaxﬂbca)kwm) ilseRBRA @valmaznamans\m j?eoﬂml;{uealoﬁhah&al mocmbmexd(zom)ng

reco nant . DNA t ec n ng the expression of reporter proteins
dri vgﬁj by crefgﬁﬁwor&’ ﬁ‘g%breg% ?élmat?egl ofis in an in vitro assay. See, e.g.,

Ra_pl ey an@o¥ljker, Meuuﬁs&ho&mye@hpﬂ&bﬁmdd@d@éct@i@@&m o¥¢tdnslatipnafi BB\t ker ,
o St G T R T
assays maypodilasws bay heseticttdthoepiebe uwwoledldice protedr translativs spstingnsugh aFfBRolor -~ TTR
by e oL ALSR Sl TELAPEAHE Shle 2 A, O SHATRL cOloke pIBRULARLRD O
prot elh t biamskai(i99h), keysin mnerporatad by msrelce in ¢ dntiregyx by eomparingivipslationef protgine gyt e

| ysat e an esi s
1E°51 or ooty BAeRke R RURRE b @Ebuoafts MRl dekdherh Dol brdls it o ool
conpar i ngalsatemennieredysingfpriein gd ielestrophoreticioeimyung emﬂewlygbweh@emm quekifetive
modul at or gl ARLdrRELE! dher Mifih BB mEdigRL S on protein translation may

al so be ored using protein gel ectrophoretic or inmmune conpl ex
anal ysi s 109228t er nilneddinm otherppiprtial medilatpuaihich iaelideebutiafeinet limited S0, amaller

addi t 26) n fﬁtﬂg&ﬁ@b&%wtﬁgsoﬁlﬁlew[ 'RQ@ gr@anﬁl%dﬂg %a? Lag@be ﬁfeglgd uQiQé ﬁl@tlﬂ o Mgémat ors

whi ch 1 nc are not limt ecul es; pol ypepti

nucl ei ¢ aweedsdergribedebeys cfice smnmkymemﬂaoqéen%meﬁws descrikpd thirsininey b pged to
detect | Onscrééﬁhﬁﬁﬂﬁol&%&‘ﬁ%ﬁ@éj ﬁ’é?é?é’eﬁld 15%e§}5@b&§94 RorarleB6r d?iﬁwﬂ%raﬁ&%

conposi tions described herein may be used screen snal ' nol ecul e

| i brari esconinetiopvith ghe;tepchingsdiscioged herﬁ@pMPth@ds |f9rt§¢raqni1r@§1bwe-°amcmgbwbmawﬂdr| es

in conj unﬁsﬁe@anm;ebhﬁrbﬁesfdﬁa%yda&%d;hﬁel 08RG DY @AtrNosN?moai% 5, 8% 38 CLEENT NY
[i brar| es, such as conbinatorial |ibraries and other 1ibraries disclosed

above?2’ caf3 525 otiigh Fhegsby incprpratefd Gy referenegyn itgorgirety;, 866, 341 and 25

6, 343, 257Inm&becﬁ5@oﬁ]ﬂ{(ﬁmoﬂﬂﬁﬂ{yp0rat ed by reference inits entirety. 1In
vivo detection of nmodulator activity [00221] In addition to the in vitro

met hods di®¢#Hsed dBadation'nhe istifemethets diseleiep sove.itksracthads avd comeritios ei n may

al so be U&i@dosh@h&&:ﬂinh‘}“ﬁ&d Behsdd ih Boruction \eth eV G5 delt R RorPhie loP fuabiitaini of AbduMiorOf
nmodul ator activ on. _TTR or. REP avai.l abi l%‘h{ﬁ%l For examle, labeled TTR or

RBP may be2GtNiteen B it ayailehiite £or exayeplefpbs! °ré%3¥’d‘P%1teénJﬁ6Eﬂ}Ptataé‘ﬂ Jeghided

bef or 80 duhérkig a Gdndidhte arodmbner ddabdtetore) Gurliy of &fRr thaBfdcash &Tﬂfé 198elREPR of RBP. The

subj ect m be a mammal ,  for exziml)l e a _human; howeve er manmal s, such as
pri mat es, H:Ffstgay ba 3 61amma1 for example & human; however 6ther mamma s, suc as primates, horse, dog,

sheep, goat, rabbit, mice or rats may also be used. A biological sample is then removed from the subject

and the label detected to determine TTR or RBP availability. A biological sample may comprise, but is
not limited to, plasma, blood, urine, feces, mucus, tissue, tears or saliva. Detection of the labeled reagents
35  disclosed herein may take place using any of the conventional means known to those of ordinary skill in
the art, depending upon the nature of the label. Examples of monitoring devices for chemiluminescence,
radiolabels and other labeling compounds can be found in U.S. Pats. No. 4,618,485; 5,981,202, the

relevant disclosures of which are herein incorporated by reference.
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sheep, goat, rabbit, mce or rats nmay al so be used. A biological sanple is
then renoved fromthe subject and the |abel detected to determ ne TTR or
REP availability. A biological sanple may conprise, but is not limted to,
pl asma, bl 362006063128, feces, nucus, tissue, tears or salPCrais2sv4asts on of

the | abeligeatin@RMRhedsIDosdles ah@EBRbRGIG ThefBplest 2ke pl ace using any of the
conventional neans known to those of ordi naré skill in  the art, depending

upon t he [B%2} e of Thpeompapqns conlaining thecogmowndls) E5rTbee hereip crndke aflgynistered for

chen | UNMipREEEINHS Gud/orltieipeltd Beitferds) AhOtehe e @€ isiusdll t6 TR Either aphyRé&icf ound in
U S. Pats. No, 4, 6,18,48&?; 3?81%1 29,2, pj}\%e_ relevant,.di scl gsures of which are
herei n i REYPIET oW tgiments-dp BvRouts apoligstionsoby eRsaproECTsesy 74794 Ratgnt

Tr eat sentalrbday befetsing 616 2 @REasd) lacshdiﬁa»fdatI (?ﬁfrdeg, fin ablT l;)algi sefficiet0 2t or'll;dﬁ Eascti partially |
conposi tions containing the coppound(s).descri erei.n can m ni stere
For T pr ot ARSI e AR © DR AP SFRGE G e (e S5 SHE s used
tﬁ ref er thd)seﬁd'n“t)lf’@ﬂ c&fr&wﬂﬁkaﬁedsa disaddel/o® EOMeﬁ,@mmndi tbexhﬁ}e&ieriﬁﬂibhld #s hehlth status
therapeutic a i.,cations, e.Go sifions are .admnistered to a i 5
' eady N FRPRRGo e giies o e OETI SR FaRS HGvSI s P asr el A g S

suf f i ci endf tHeart atfoge Idetafmihecsmst thprapetti@lly ffectareragdintt hyerostepkmnimenthtidnl{eg., a

di sealﬁ)e, oisesocrafa%nﬁr.cpndl'iti on, Anounts effective for this use will depend
on the SeVer y a BiRdtP e of the di sease, disorder or condition, previous
t her apy, [06223pat i el prophyhaatid dpplidatidns compssitionepiaingg thecotrpeunds dgaibedindeit he

judgment of the treating physigian. It is considered wel.l wthin the skill
L The ot ¥Pairet B ralp LR or oborkBe S ERR PTGl gssat S@:dhrbtin S by
routi ne ecopditionnBurhah aoun B8 defined & be b0piplyciiraltntifcti rrmolmtor dask." trrthia e, the
[00223] | 0. ORANE AR £ RPRL 16 Al S1sic CPARAS Ll BN Sn80HA! R dARaGRPOUNS
descri bed' eréin are m ni StBred to a pa P ERts susceptibl'e To or otherw se
at rikk owitln theskill ofitheart fdi ene &sdejermling euch proplolacticatin difectivnamcBats hy emtimenount i s

defined t h i call y.a.e ive anount or dose." In this use,
the pr ece%géé}ﬁrg%ﬁ(ﬁ{@g’é&%ggéecg%# c(l)lﬁlt{lﬁ{eébioati ent's state of health, weight,
and t he |{0RZ24]1t i Shetnsd ‘Gehagct™wel'dnhdbbingli rhdansto trveeasslar prolapf eitheeingotendyor one

to determne . t.] | I

exper | nentiroEs Sp A AROVIAS i ful ShaBak YAl BMR R LB W05 1 or
" enhance" “eghantingilrefias itahe abilit frsintrensé ergralengecitber ippaiénoy gr dirationythy effegof ethery or
dur at4pn i e T, i : o} I - f

ther ooy B! B b U Suhlind 698 hBuRORPRCH B I ) Bl e
or pr ol onagequaietihenharicp the gffeat ef anotherdharapeitisagent ina defifed eystent. Witeh uged 2(p patient,

t her apeut A oufitd @ﬂéeﬁveoﬂar s %yes&'ﬁ%pe'ﬁ@ orlll S E&%&E& 'c‘castﬁrg@(ﬁt{é‘.ﬂe\écﬁe%‘)&f&%de; orac%ﬁdgtrﬁﬁlg

herein, refers to an anount equate to enhance t ect of anot

t her apeut previeyg &israpy.rihepatiends health siatus andresnnenio the dongs, gndithp jndgment of thevesting s

effectivepfQkiad his use will depend on the severity and course of the

di sease, disorder or condition, previous therapy, the patient's health

st at u% an@022 ponsdn the cesh ahereindie Patignds eqnditipy dngrragt imprpve, pronthedoptorigdiscretion

physi ci ange ZbnihiAdemas thd bolnSur@ansy W amBiidrddtBroRRAllyS bt 1S AR dkibddeDpdRESs NOt
i nprove, upon the doctor's discretion the adm ni stration of the conpounds
may be adiihinsiuding greusheihthe dimpetjon of fspatieat’s lifgin oxder toamelieratg opeiheryise egnirokqrng

i ncl udi Ngihi e weisths IR pakkndt §iaseQr célagioRat ient’' s life in order to
aneliorate or otherw se control or |imt the synptons of the patient's

di sease ol002¥Mdi t i dntherao¥hgpinithe nafient’s sfatus dosimmrayetumen he dociosis disorstionthes does
| proy®,  4ReRsttalsh SAElBpSmEd B5y lgiRA cdrffucafly 8tEhpbratly flshBedbr 4 BRaik R:H%Lﬂ unds

may be given continuously or tenporarily suspended for a certain | engt
y g of time (i.e.,a“drugholic%elly”). P y P g

[00227] Once improvement of the patient's conditions has occurred, a maintenance dose is

administered if necessary. Subsequently, the dosage or the frequency of administration, or both, can be
reduced, as a function of the symptoms, to a level at which the improved disease, disorder or condition is
35  retained. Patients can, however, require intermittent treatment on a long-term basis upon any recurrence
of symptoms. )
[00228] The amount of a given agent that will correspond to such an amount will vary depending
upon factors such as.the particular compound, disease condition and its severity, the identity (e.g., weight)
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of time (i.e., a "drug holiday"). [00227] Once inprovenent of the patient's
condi tions has occurred, a maintenance dose is admnistered if necessary.
Subsequently, the dosage or the frequency of adm nistration, or both, can be
reduced, a¥®20pefisdi280n of the synptons, to a | evel at WRCTHS2008044mi8r oved

di sease, ofins QbR orPbst GORA b Qe ﬁ@cern%@ereﬂa@ss bE’?ohh&W Eetdtfhed RAWRMBEr,

reqwre intermttent treatnent on a 9 term basi s upon any . recurrence of
synpt oms X902 Sisjartpreordipga the peqtm&argirw anesa AEToppdipg e ¢ase. A5 IUdEE R d 0 such

gn amuntspdﬁdglc |ageha6an§kaa@rﬁaér&gtheu&ﬁbffaﬁ@mgﬁmﬁ Ukdcoaditisd Teeinparehted; ih@the ejgaoUNd,
| Ssease CO It1Lon an Its severit the | de it e. g

2006/ 06392 SﬁéﬂgGSQ*Ggé? eeaizh howeste, dases egmﬁyet{“ “&ME@ ?ﬁ%&g‘ﬁﬁ’&?“ﬁaﬁ&g\o’ﬁem,
but cgn i\ erige Eﬂb ezasodoenglfpwadyn@éfysraslgtlasm g Periday. &gmmﬁ?dosmmnvmldlhﬁb@rt

according to.t.he particular ¢ Nnces sur.roun e Cca ng,

oo syt s BREE ik o7 s dis SPSr s e g (& Yo Bt ner il pHER

t he condiot at(apprbmaftgnﬁefvela,ththxaxﬁﬂdaith’G thH&;JfaEbrm&é sﬁuacmeeshmdag treated. In

general , oses. & ed fqQr adult tre i,cally
be in 5 t[ﬁw nge g‘? Wgﬁ Y P8 APRY ateﬁ?@ ?létﬁrl ﬁzf%%‘bﬁ% ng‘ﬂﬁy The
desired cﬂes&abeziﬂtysreﬁqm/zephaﬁﬁuc&mchg acdeptalie sultpeltet, ramaiesprmgﬁg otlobvatedih cambatbtiinded

doses ,adm.pi st aneousl oV or at
apprégrle‘{fl ?%tﬁ%&?épgu cfager“t@ ?’gé"ﬁ lf\ﬂﬁy? g flfecgeﬁ?ffl ‘{SITE%Y%Ioses per
day. [ 0022%%ht bpon cetiving ond crfshe&ﬂmﬁamds Heretiraiy bﬁlaﬁmpumpmeraﬂt enay be a:dropﬂats ter at

| east one .of des d herei har ceut )¢

accept abl éjmmﬁttetranm%[q’gﬁ %?’&égeng‘“ etﬂ tlo%}mtﬂgn% i euu |%nzk-1) % v)%ny

anot her  tehangpeny,itle thgarettic dByctivenessaff opxa el oemprnin;ls, desdnbochmrm miahee enhaieed

ff fnihi ' |
effects mg&ng E}&f% oP¥n faj&%‘ﬁt o tbgﬂ?e?ﬂhe a%@t%a& H39 oD inéltglglrgl tgér%ﬁg%ﬁéﬂé‘t?’eﬁeﬁl? remn

is infla
ant i -I5nf Itamomblyatagm anqthec thmtapmm agmt the bverdihtberapeitici behefit bethapadiattiic agent .

coapoun%%sc e R b R Ry B PRty v

(i.e., byyrdministgring pheeofle; oamammdsm;wﬂbm Kerdimwigh mothpwhmnehm wprtiwhich deminslinges 15
but ' N COoffRLARhAQBed) A NS ﬁ’é@fheﬁab&xﬁ@?&:@ﬁt’ ﬁy @gﬁéﬁexarﬁﬂ"@oﬂy & é‘iréatrﬁéi‘n?fd?pe‘“ ic
benefit to the patient 1s enhanced). y exanp only, th

benefit oraceliplegensratien|ingglvias plmipiaai mfgpnbef tzﬁwa@r@admnbeéawm 19@@46?419 one
of the conRPinEtbeAn all REH: BSNR phvWiideheRAEHR Ghth biRG TRRILhCacAlER e als ¢l al so

I ncl udes a therapeutic reginmen) that also has therapeutic benefit. By way
of exanplBaoBlT desenerptign.dp ERAETeeardess ofite diseate dagdm érr%’PthPP beingdteaiemdhe

adm ni st r @kdafd Berefit &P&ieBEed b the SAROHAAINIIEBELddRIOS o NRY 1RoNherdpBRicR SR br AR
t herapeutic benefit may result by also providing the patlent w th ot her

t her apeut§eHer gay expernce ﬁ@’i“gﬁﬁs‘é“sb"%‘?ﬁ macul ar degeneration. In any case,

regar dl esgopdojt he %é&ﬁs ﬁon.mma@g S8ipIed of%@ﬁﬂilédo&ﬁmbﬂnﬁﬂer&ﬂitﬁ%ﬁﬁe uéehﬁ at1exeral |
benefjt experienced t he gg}g ent ma% be additive of the two

t her apeut §me C%fﬁié’i‘ﬁ’%ﬂ%trm‘tdﬁ@tes PehiR kigls %ﬁﬁbﬂltwé’ﬁbéﬂ%ﬁ RrNGD BvcETspEFBe ¢ .

[00230] Speegivély Ghar%'b@fibh&lpﬁﬂlfbidﬂQnt‘i’—&ﬁﬂa?ﬁseﬁun@rfalspﬁﬁﬁhfﬁhﬁa €624 BeRi@lanflian Tgurkg%h@pl es
i ncl ude use of at und t hat_ nodul at es RBP [? R | evel s or

activity It MR mea Rw@aiﬁr{r@yblm &pgtenQuls, In; sgyeral ingtagoes,syitable combmpfion
phosphol | Redsmayfall wittxintliplccateBdrite (b’9r|vﬁzy obéXainple Bhly A0BIMi OiranAORIAAR and a

anti-angi ogeni ¢ -agents, natri x e i nhibitors, and
car ot enoi ‘iﬁg’ enf”ﬁ)‘ £ E%F’ﬁe qoﬁlg?%ﬂ%tggemogﬁlng{@? er ﬁﬁ%ﬁvﬁ% ‘B’H"ltyd@aé(ﬁésg Yfay fall
wi t hi 30 mﬂdhhrﬁétﬁedl\aﬁlegidﬁioﬁﬂ agelig thaBnayDprodtetrepéfi taothé patient) lin€luding 1 94y of example
anti - oxi dalil and a car ot enoid). Further, the conpounds that nodul ate RBP or
TTR | evel $%07P° (,D[ {}iAty may al so be

[00231] In addition, the compounds that modulates RBP or TTR levels or activity may also be

used in combination with procedures that may provide additional or synergistic benefit to the patient,
including, by way of example only, the use of extracorporeal rheopheresis (also known as membrane

35  differential filtration), the use of implantable miniature telescopes, laser photocoagulation of drusen, and
microstimulation therapy.
[00232] The use of anti-oxidants has been shown to benefit patients with macular degenerations
and dystrophies. See, e.g., Arch. Ophthalmol., 119: 1417-36 (2001); Sparrow, et al., J. Biol. Chem.,
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30 adm ni stered with additional agents that may provide benefit to the
patient, including by way of exanple only cyclosporin A 1002311 In
addition, the conpounds that nodul ates RBP or TTR levels or activity nmay

al so be uWeRPG6a2ADI nati on with procedures that may proviudmosadiatisi onal or

syner gi st37g.ibpnat (203 Orihpide 8f uitible antiloR bR Gould¥e VRY intomBHaitlvahQflelst t he
use of extracorporeal rheopheresis (also known a 1&? nmenbrane 35 djfferenti al

filtrati oty comneund fhat modulatep Rk erabiRele YRS oF agtiyienelafeadrpis Vitgin &, beta-carotene
phot ocoagiit athér@BroRhioid, b'&:ﬂﬂsme@ A-hytfoLy- @gklsna&aakmﬁplphmﬁﬁ@mxyl[(ﬂmah Ihe use

of antI-OXId ts .has been to beneflt t|e
degeneratTeSWg el bé‘?’gi‘ f”é’g uegg gesveatpl, a (‘fﬁ‘n w&% ﬂaféb‘igfﬁ 36
(2001)5 Spasst.ow, et al. J. Biol. Chem, 50 WO 2006/ 063128 PCT/ US2005/ 044416

278: 18207 2D03 Exanpl es of oxj dant s .t hat. coul d be used
in conbi n@i‘%ﬁ*&n I)ThElPsePé&?Fm %aslﬁtfﬂﬁ'g@%\’ﬁﬁngh‘?ﬁ’f‘ %Fé’?‘é?‘ SRER TR | evel s
or activi de)genleﬁﬁdrddd@d Wistrapiien Ses, e\gl, Aadl OpHthalrhsd] BI-DCMIGBGIQH)OI)iIEdarQﬂéQQIfsmtable

(a1 S0 knomtals SRRl Ge hed i RbSR o ooty P B et B e S DR e
trol ox analactgmg u(cBB&boﬁﬁ&&GntE)lmg autivchraly, éublﬂisl’cyplfc oxide (l3ovay df@ﬂﬁ@&] onlw;e:mas e of
macul ar

certa eral s .ha een fif.pa nts vm h
degenL(Fat? CREINg Ty %E‘Pﬁﬁﬁ?m om%gﬁe)y Ve Sexam f OH}Y) (55‘%1%% alwomgﬂ‘}s 36
(2001). Eoezpfjes OfThS usetodibdrain ﬂ&gdﬂ@élﬁ-bl&rgehﬂlﬁosﬂmliblds ﬂmealss B&nlshbmadsrbenaﬂtt i on

ith at | t d h t P TTR I
ol ude cORRET TROREA o TSRg e Aot Bl B P S8 ek SPHEn B R By S ot il e
only); zi#0(200); (Shwaﬁ,lenalngxpriEyeResl §5:9%-1Q(2602). Ekﬁﬁpl&)dfdlﬁtablbyieguayelpdhagx@npl e
I d 0234] Th
negat] vel SeamarOE AR RO AR D R e e Rt el ERE T
wi t h haculesals qﬂega‘nyemaludmasdldmda axl;lshaspiphd}@yceﬁh@psm&gf -Ghatghd felfor &mﬁab ht er

Biol. Ch 108
(|2802) Eﬁﬂ npph?ﬁ:%ds r%az'Sa }Jslé? a(w%eg%ﬁt t?#‘;%ﬁ%i?sm ar?a%lé d‘%ﬁ‘% ratxﬁysleangﬁ)%trt)?h'zg?v% gnoul d be
used i n cuwbinvambioationivntith canpduedﬁshatpn_éllamlﬂﬁﬂmmﬂwlsmmm es RBP or TTR 15
| evel s or dé‘z‘#al‘“ LY 4l }e oq'%erP '%hi@%}ﬁs ”eg cs’rpe? *191&1 t9¥+19ihéé8 SeSle
Posi ti velgl rged an neut tal pho rovi de benefit
f or pati eptotopmwitachionrecasaay m@qu@mt ¢edim§amtﬂdmd§/m n@ghlﬂ)esccmmmyelluwedred n

bi Rat i \ . ity
00258 ThEmH? (UM M ARG R RRETRE ol RO hmifily olh'al
mai nt enanbiedsehd shellfsh dysrasenoids rwgn maftﬂé@é%@fmyﬂdchlevh othivh o theyy 608 @ptuzally occurring
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had minimal damage. Examples of suitable carotenoids for in combination with at least one compound
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35  aforementioned carotenoids.
[00237] Suitable nitric oxide inducers include compounds that stimulate endogenous NO or
elevate levels of endogenous endothelium-derived relaxing factor (EDRF) in vivo or are substrates for

nitric oxide synthase. Such compounds include, for example, L-arginine, L-homoarginine, and N-
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most components of the extracellular matrix. These proteinases play a central role in many biological
processes such as normal tissue remodeling, embryogenesis, wound healing and angiogenesis. However,
excessive expression of MMP has been observed in many disease states, including macular degeneration.
35  Many MMPs have been identified, most of which are multidomain zinc endopeptidases. A number of
metalloproteinase inhibitors are known (see for example the review of MMP inhibitors by Whittaker M.
et al, Chemical Reviews 99(9):2735-2776 (1999)). Representative examples of MMP Inhibitors include
Tissue Inhibitors of Metalloproteinases (TIMPs) (e.g., TIMP-1, TIMP-2, TIMP-3, or TIMP-4), 0s-
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[00243]  For the treatment of diabetes, the methods and compositions disclosed herein further
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35  the use of multiple therapeutic combinations, By way of example only, a compound that modulates RBP
or TTR levels or activity may be provided with at least one antioxidant and at least one negatively
charged phospholipid; or a compound that modulates RBP or TTR levels or activity may be provided

with at least one antioxidant and at least one inducer of nitric oxide production; or a compound that
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R gt T s s T i

at | east mowexafinditeiamn, Plardcydlics;, 1ax), dmsarsedlgaﬁucteaude@(mcaudmgmpwmbftekwﬁpr WO
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e pr i AN HTEaEY ot e hteasisapet bsBmpansc il ddtb i iey

| east onedrumgﬁscrmg,l yacalashiodpestirgetyompduisk irpiskdcatiaum shrgeoy, irmlamable[rﬁﬁﬁwﬁahelbwopes

addi ti on, , co ound 18! TTR viel y al so
be wused | n S Kgg? I y\%\ﬁ%hmgg%%se llﬁrroé]j;B a?rapr?"a"m reg{gfl\§ S%'i t{nmthwomn

syner gi st Bearrb’ﬁmeab}',trmtros‘ctmnpmmm, Retira! Petbmeh ambvﬂtnwﬁmgpuyoma dBucide,

q t . , .
“TR tod PupBelE SRS, K PR ley AU e B RS ARt o
exanpl® ofANAL), eemepparal rlteaplgesie ChlsPBRTowWrRs msmbiand\fifferentBhfilithtinn a@bRheotherapy)er

sodium fo okt t PDT,
i ravent RS il dbnt el R nelinkebioppls R Fp"‘zn(ﬁ*&lﬁ?é% eur
not exaf i ngénatherapyifer hmammamneet ¢lement, Oxfred Biomegica; bentipak, @rmegas eagng therapy,

(i ncl udi ngenyy), Prblor@eptorhiil @eﬂs fEhsht f bivcld@ Rt p bR YARE epitlRalERa SA and
| SI S-13650, 1s1's Pharnmaceuti cals), [aser photocoagul ation, drusen lasering,
macul ar h®liasris ficg eatipal calhramsplants Gelliisnesys o drind equgRIcire. | npl ant abl e mi ni at ur e
Lel essppefooaadlnl - Mttt HRAGHARK MM B 54 KRN EPinM 8 ThARE i ngg%haﬁy and

Feeder Ve Treatnent), Proton Beam Therapy, mcrostinmulatio er apy
Reti nal Disstinghiestarmne hether thasindividusl g qarriespfiagnuiant gwe Riatis knasabprhe earslated

Surgery, Tyﬁtﬁ@éﬁh&%ﬁﬁﬁé cIHkﬁﬁdﬁQtﬂW@l%YexaBEEto Zyﬁe@m& tht ﬂﬁﬁﬁ%cfiu%ene% RNA

interference , _extracorporeal eresi s (also known "as nenbrane

di f f er ent fhanght tw@mwﬁ?ﬂ ﬁlﬁuﬁ\ﬁrﬁi@a{méqtlaﬁéyaylenomserrcb@mﬁmﬁpdtéﬁﬁam, congrodt em cel |

t her apy, Gﬁ‘sﬁﬁp}{y eRb-AGRIE R culh &EaRYatiof hﬁ@&ﬁ&ﬁ% p&ﬁ‘l@ﬁoéahﬁere%&y AllndetsudliiNgcieEne
theragé for @g_gm a response el enent, ford Bi onmedi ca; Lentipak, Geneti x;
n

PDEF e2th V(199 Dekrydest 2l p%tlolfl%&m%f $4:422 3441999 Stoge ﬁtrab&a;swraﬁﬁwps@n
(1 ncl udi ngo: 31 mmﬁrmh&&tsr £l mﬂume@é& hsel79311799q%d0§ Klev@mgc Ed am hikgimologgt | nal

cell transpl ant S, nd_ acupunct ure. [00246] Further
conbi nat i 6ﬁ‘s 546138t CRE4)- Seh B"é’@’&s PTS eﬁ@ﬁtéq ‘i°tfm$ﬂ‘°’iaPR!FP9/?‘W(%PTQPMFCGHBCDGEF1ﬁ&egenet ic
testi ng t eethedselcttipg nofegt her that individual is a carrier of a nutant gene
that is known_to be cg(grel ated with certain ophthalmc condi tions. By way
of exanpl SWATY  delradqiton tf thegforememiionedmerdicnis the formulatippssiisslopedihgreianay
assocpat eturihbrdifclide bfe Hintord dpibnal @ctcesaal( u@heiaﬁxtsy@tﬁfzed R Gheieh JTGhaBhade@aadt

di sease, gone rod, dgtro% e-rel ated ul ar deglrperatlon nchetlnltls
; nngéléoné, 1§ ¢ 1 ugpts,; Rﬁ.‘gf 21%§ctm1§|agents,§8raéqqts binders ace active agents, thickeners,

pi gnent os

lubricants, suspendmg agents, preservatives (including ant10x1dants) and the like.
- [00248] The compound may also be administered multiply to the subject, with time between
multiple administrations comprising at least several hours, or one day, or up to one week or more. The
35  compound may also be administered every twelve hours, on a daily basis, every two days, every three
days, on a weekly basis, or any other suitable period that would be effective for modulation of vitamin A

levels.
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25 277:1805-07 (1997); Lewis et al., Am J. Hum Genet., 64:422-34 (1999);
Stone et al., Nature Genetics, 20:328-29 (1998); Alliknets, Am T. Hum
Gen., 67:793-799 (2000); Klevering, et al, Ophthal nology, 111:546-553
(2004) . SudYO pMeh@mss are expected to find therapeutic acd/useoosnepteyl actic

benefit igoddf nethods; eeltemaﬁmqom'iﬂdﬂnmiﬁq{?&%helcamamﬁg dvat, ﬁfaym&ebe

af orerrentl oned i ngredi ent S, fornmul at1i ons di scl osed herein may
furt her lmt%%f%ﬁ@S@b%ﬂ@ngﬁﬁ“%é’lf refip@iaelates Jiscasedrsaset Frsyanpls, Itheﬂéfaecr n the

art ?f phﬁ’elfyrﬁa%tﬂtdr&ﬁfor pﬁyﬂBlBklhalh#aﬁlMtahénts efageQéIItuﬁﬁt doSilar Mpbdetitions IrlipseopHicdg t
agents, colorants i nders rface active agents ri cants,
sgs pendi riBClogRe esfm?ﬁ“@%%ﬁ'd&%f’ﬁ \‘/‘élée N4 ?I@I“’tﬁ&‘ﬁﬁﬂ rg‘?‘?ﬁ?rﬁ‘ﬁlt}lfgﬁvt"gf?ﬁﬂ’zusflﬁén Ig? Ry§.°?
1002481 Tmeusjeﬁnﬁéaeﬂungme aansmone@dérasf ADS bl Rt uidbs bf MIB/ akdmédsding 0] 1 ect, with
ti me between tlple admm ns conpri.sin t |eas s.ver hours or
one day, rS‘FnyH‘EFnF' T5hElethanolanyn Eént §Fys of S%"r?b%ﬁ‘r?‘\l?f“ﬂ%ffrt ‘I%@e A alihe

adm ni st eh@tloRY €t ¥hanp@loy ferfifbatichs irDhtaRind@iekdls, BaSéBas m&n&mﬂaysﬁmﬁwy

t hree day on.a \/\fekly basis, or any other suitable period that would be

ef fect i ve‘?liﬁl FRMati on of vitamin A levels. 55 WO 2006/ 063128
PCT/ US2008XAM#1LES [ 00249] The subject, in conjunction with adm nistration

of the co ds a 0 m)nlt red for si ol iC )
ot ¢ DA o ° Ao Fina g Bt rechaeians Posedug o P og R hods ffglosed
subj ect B¥m dbﬁeﬁiﬁﬁu b Haedbséribed fHoyes Thd rgtedts beton deazibatvith patiaflarigepresehtt ed

I d [ dyst | ud t f ' .
The eye OFOERE CTBREEY o HERGHFT M5 MEALereD EEsrms Soraders 't ReRbnge Y o
t he subj aﬁéthodm@iaisr@agbﬂeo@mpreﬁtk whicleare actgertioflariiesceibet] witlde gerenily kaafwnA2E,

d N- th I I I th f th
ubj oct . TR e L A R r R R 95 be moni tored for changes or
pert uISoatExmmlehIdemﬁmmnAftcmthsds that inddbik gems eﬁBE&sEndf’I‘TR | evel s or activity
[ bi ical EXAMPLES, 1 The f :
br ocesses AT, SEEHHSe PRI rt brg e g ol & bR ©
cor r esponslith DT T edtpreddercaondtrck aab trewbated i3 73€ oty ¢S minateavh cdtsierof the samed thpe
particul arfl c 1¥ thht Rav%%g%teéryt{an%c fdﬁg nglﬂaat%?g %qu'ﬁ]tlfrgebmtthgut HE R %%&%pgug@ht he

det ecti on*and SCreent n ors retr no

mat er i aI sprowé@@mgttwewntrekm pi ents which are not parti cuI arI y descri bed Wil |
be ge no hose skilled. in the ass eni ng
arts. @isnél eMlel glg?lltsc’latl“(i:% |onE‘8 turesa“ie b?dhmbﬂu%vﬁn ta%{ ﬁ He e%resm on
of TTR [05)@5—;9}9 1PRY. Netthatni blateate prelsﬂredwnpmmdo urg;otdi)ﬁl%chmdh}tlﬂtdmeémth o B culture

of hunman d TIR r ed at
37 C. forﬁﬁ %w}lc %’b% Pm%\ésfzﬁt’fl e?hélgg? ﬁ%ﬁﬁ?sarre %%%e %’ef% }1 g%Frﬂ)edPﬁ% ? ave
not been Ammfrmltr@dhart deciepsee tha TEB-spepifictsipeal selative to thwesmuat dhtamedtiththe blmertce of
compound Qtest% uﬂﬁls%éﬁﬁ talth?%lﬁlgﬁ' ?gnﬁ&ekgp%s?@ RNA i's then isol ated

fromthe two cu res as descri Bi ochem 18,
5294-29, EgF@e 2:Ndentificationtof cnmptmés lpatdp@d%dlm’sand@rznonblbg@ expressioalof RBR and

hybri di k4 h gy ZP- f i TTR
TN 1 anQOE ) néenag BRSSP e 6 offh Bl eI GEhLED

decr easeswittha Rﬂﬂ%mpemnfqo@hsotgn@ncu’oeﬂeéatl 37 &C.tfor 110h<e4ismgnn'as Aocbﬂteme néthe samettype
absence ng celrish:ﬁat B&%%c%%%ct&ﬁs {ng@lﬂ{eh i‘dr %q siie @l \Han)lupt'hé £kt cg&pﬂﬁtog ene

expr essi o

prov1de a negative control.

30 [00254] RNA is then isolated from the two cultures as described in Chirgwin et al., Biochem. 18,
5294-99, 1979). Northern blots are prepared using 20 to 30 ug total RNA and hybridized with a **P-
labeled RBP-specific probe. A test compound that decreases the RBP-specific signal relative to the signal
obtained in the absence of the test compound is identified as an inhibitor of RBP gene expression.
Example 3: Detecting the presence of A2E and/or Precursors.

35 [00255] Inabcr/ and wild type mice, the levels of A2E in the RPE are determined by HPLC and
levels of A2E can be determined by using a confocal scanning laser ophthalmoscope and measuring their

absorption at 430 nm.

56



25 Exanple 2: Identification of conmpounds that bind to RBP and/or inhibit
gene expression of RBP [00253] The identified test conmpound nay be

adm nistered to a culture of human cells transfected w th an RBP expression
construct avel200weesst ed at 37 C. for 10 to 45 m nutes. ARCIOISR2S5H44316 t he sane

type of ggkdpk 4: HRitinga¥eroRktdiesin LighhBhisdeed i s incubated for the sane tine
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bl eachi ng Wrﬁrrﬁasﬁlécfp B REP RS TP e e 2 56%&d to 2,000 |ux white
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l\/tF;ni tori ngyﬁﬁa%m%% g@?ﬁé@#@@% Ifglﬁ%pﬂﬁ)ﬁﬁ‘? uP&:Ed rea e 1?Aﬁ:ll?ﬁerapl e§ or Drugs

[ 00258] AstiegileneeN-tdinylatliasheleming brelsin tigfeye ofélaft wémtSZ) provisingpieetmenty thetapyys dwigi ch
h .

have 89, oL BEkuR0 S0 Aened ol of 6 IR HGASDEE OB RSBt LORMGES Can
subj ect, suler efgeogrephicaamptiyiin e ofe dthesehpect mepvengihe leyéls oflpodiesdy} mdhe eyspize and
nunber  of edE9e ’E@H{-Iéa&r%t&tﬁl%ﬂ% ﬂugre%c'aﬁch%Y&lﬁér 1@955%&1 Jcmgr?aﬁm BntdGing

| evel s of uscin I n

aut o-f | uoNéQ@b’hé@eNrem@h@Wlm%PW the ayrcpfﬁweé@hwcé@ﬁes St@n (2);2@1 asgassingtgslie | ng
N- retiny Iwrlfz!ﬁ%ulNurdﬁht@ma%Qa%&mﬂ%ﬁpgsy&hgsmmaw?d&x@d é?rectt mes%u@reaﬁrmayZ)
providing treatment, therapy or dru ect ng

meas uPeé e icide decteaserop pusRARFiBinghe famtrgwf idpyisgny the éfyéljs of hHOFPéClB Hﬁ}lwp of e ze and
nunmber of s&?ee%@&ru-ﬁu&ése&pmm ah@src&ﬁ@%rstafmbeor mxey%emm&ﬁ?&remaﬂﬂmﬁe level s

of I|pofu50|n in the t he subj ect nmeasuring the aufo-fluorescence

of A2E or lavelpistifssyp cgyﬁltf sphigst: &ﬂgﬁr@n@f stggs r%—3 183y hewdmigisterrg with or without intervals

N-retinyl be@RQreMmei S1t)et Aap Qlcﬁaa AR aﬂeauﬁinﬁtea B hidSarRiR ra%f anfibEmeMRpfehisaf ter
step (2), _and assessr ng results whi woul d i.ndi cate that the treatnent,

t her apy oEX3ERlg SMgnifpripg the %@?PYeé‘Gsséf TEBP’ REP Medulaters pp Digheti¢ Batients

[00259] TTR or RBP modulators can be tested in well-established mouse models, including NOD

(non-obese diabetic) mouse, as well as Biobreeding (BB), and streptozotocin-induced diabetic rats. See
U.S. Patent No. 6,770,272, incorporated herein in its entirety, and Tuitoek, PJ, et al., Int, J. Vitam. Nutr.
Res, 66:101-5 (1996). The compounds can be tested against the formation of diabetes in mice or rats, or
administered in mice with established diabetic symptoms.

35 [00260] Briefly, TTR or RBP may be administered by intraperitoneal injection into 6-week old mice
prior to the formation of diabetic symptomology. The mice can be checked at 25 weeks of age, wherein a
decrease of diabetic incidence in control animals versus treatment groups indicates a potential therapeutic

candidate in diabetes treatment.
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25 include a decrease or suspension in the formation of drusen, the |levels
of lipofuscin in the eye of the subject the auto-fluorescence of A2E and
precursors of A213, or N-retinylidene-Nreinylethanolamne |levels in the
eye(s) of twe2meb¢rzst. Reiteration of steps 2-3 maybe aderrusssosiofdigm t h or
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gl ucose ttiﬁlfeélrfg‘ﬂrc?g @sﬁg“ L‘r@laﬁ ﬁ?i??ngté‘l!hﬁa ’{?é%ﬁléﬁﬁhiﬁm% fioids, Wvo
Anal yses wis ety iRaticul (sl ). Dhiesé&esultgintiiciie Haveditiorooft ddalal retidids and AZEr um
Ret i Rt| oi ds .and 621 | n.order to ore the role
or HR | et Rl P 8 AP Rt B LY o ben
exani ned [O'ﬁbﬁ[ﬂ R en@senaderthal thd ebs@tedleffeddBSEEAPRNI ABOAA rilitmits €&e 1t due tB(the

ny/ kg, ri.ods qf 28 days trol. .mce.r i ved .onl the
OB v et bt 30 ey pais v s otivie e Bute Sy oo
retinol amide t@&vedmmehamaﬁdemm iOmahdmam&yeﬂHPR Iﬁ‘eiﬂ:ﬁlﬂﬂltaﬂle tnice SWeExpasedto

measur ed. o ot of QA LSEOEIdB0R: IS R4PLel SLERRL 82 BubiDGt oMok, LOST €asi ng
reduc2i o noimromophom | Immedietely rfdlodmgahnj:lmﬁﬁat(oa pbnmd; the prgitoila oiech-sadyifisatind the
quorophore cal a t uct.i
reasur ed yt S st bh e S RELREC gt BB T RRE R 5 sl
results i nmlﬁranteinmlﬁ‘énn in esdlt;miis ofreitbdr resmyil eahersroehstmbclulsm@hdreAREnm previoub tthd)g

from syst 0fro [ i serumretinol
| evel sy lg%@?éﬁl% i mtf g&lgﬁs uééﬁﬁlrrﬁtgﬁ%yé /3’bs°lerﬁ|?ur vrggmgH @ac@sahg?cuﬁﬁ%u pal “A:BCA4
nul | mi ce3(We)r Altheygh mdﬂ@cmlateqethmm@lamm toing thePRa(nROt prgibk(r, S ;iM)onm n
DVBO) 3 s&%onrtﬂ r%eésﬂsdﬁhekﬂe eerra%%b{ePJEE)S days. Control mce received

only t vehi c e final day o R treatnent, the mice were
exposed t[90264] Genetic crosses of RBP4™ mice with ABCA4 mice was undertaken to examine the role of

RBP in mediation of retinol levels in serum and ocular tissue. Mice from the first generation of this cross
(i.e., RBP4/ABCA4"") show comparable levels of RBP-retinol reduction as observed in the HPR study
when the administered dose was 10 mg/kg (~ 50-60% reduction in serum RBP-retinol). Moreover, the

35  RBP4/ABCA4* mice show commensurate reductions in ocular retinol (~ 60% reduction). These findings
are consistent with data obtained during pharmacological modulation of RBP-retinol with HPR and,
therefore, strongly suggest that A2E-based fluorophares will be reduced proportionately. The inhibition of

LRAT activity has not been observed in mice receiving acute and chronic doses of HPR.
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constant illum nation (1000 lux for 10 mn) in order "stinulate" the visual
cycle to generate visual 25 chronophore. Imediately follow ng the

illum nation period, the animals were sacrificed and the concentrations of
retinoids iwo smépgmmnd ocul ar tissue were determ ned. Theragbésosass FI G 3)
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of glomerular filtration and permits delivery of retinol to extra-hepatlc target tissues. Inhibition of RBP-TTR

interaction results in a reduction of circulating RBP as the relatively small sized RBP-ligand complex
would be lost through glomerular filtration. The reduction in circulating RBP then causes a reduction in
circulating retinol. This effect has been established in vivo for HPR by several investigators. This effect

35  has also been observed in vivo using all-frans and 13-cis retinoic acids (See, e.g., Berni R, Clerici M,
Malpeli G, Cleris L, Formelli F; Retinoids: in vitro interaction with retinol-binding protein and influence
on plasma retinol, FASEB J. (1993) 7:1179-84).
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Toxi ¢ Retinal Fluorophores: A Potential Therapy for Treatnent of

Li pof usci n-based Retinal Diseases, Invest Ophthalnol. Vis Sci., in press
(2005)). Thus, HPR may be used as a positive control to validate the 25
capacity ofW@pWeme3rs t hr oughput assay to detect inhibit ®CI/USRIBBR4TTR

i nt er act i 9o68f\C CPHeFhddbtnYsm dﬂla&m%ﬁderlﬁﬁph&ye%ct@&n Bé%k%lﬁﬁed%ﬁb‘@dl&rﬁ;ﬂ{oh efeB-f rom 0

4 M, using the conditions _specified n’g eval uate the high
t hr oughputTRgigspetionadn endesip e’?HLPr?:'ihGPOWbﬂ%th@dﬁ? fyt ?‘W?léﬁﬁﬁﬁwrﬁgﬁﬁ"r?@’ h¥ fecti ve
t o det eCteffe@OSMRAURHSreWhdiChd 1BicketilbiRacid, MBihPint csrdffrorslie sontiRibRChedied fhr00267]
Physi ol ogi cal. | order to. atghl eye a

P retinol conpl ex w
hi gh st ea?&?ll}’%sc%g@ %’ﬁeem’éq‘}tf%tdftﬁﬁb@e@ Fllétq)ﬁ’iﬁlenm%ﬁlcgns SIEREVIRIPS B8y eat es
a large niterhid ﬁxrdufglfﬂzﬂxeﬁwmﬁmhmﬂﬂﬁoﬂtms beSdySo d@bopKmmwlphysidlodidal mhibitets ofnd

permts dﬁ#ﬁ%ﬁ? retinol to extra-hepatic target tissues. Inhibition of
RBP- TTR T5H % esul ts in a reduction of circul ati ng RBP as the

rel ativel E'xaﬁiiilﬁ 10: Eésﬁﬂglfdkmmmg.&mdf Canipiuads WikichiModuaté RBP of TTRUIgRelgbomer ul ar

filtrat Pt duct

i r cur at | AT TraRt iagyd Bederkieon - Feniatinde &5 apdiGaR CouPob®t or HoR by
several (00268 gBér@kcstesth)all heibematieribundago atoaindvphihalbbigic éRanihation in¢lndingi ng
& oL By ateppar! et gboalionis g RaE pameies e biocHmical”| PE!
r et I nol - bindéalhetBgip Ipﬁrtnﬁetérs Andusidnfctitegnare as follownt @isuabacnity betoden 26/AKEBd 20/3F th%0 3)

7:1179-84). .59 WO CTh USZOOS 0444 6_.[002 . The hapism of
action un%%s?;?rﬁ?‘leﬁea ggso ucgandrgse €X Bf["\eﬁt C? nrg‘ﬂlf)1 r%‘(r% e%{j‘e%gb- TTR
i nt er act i dameshmdnty oosutiestingl memqahlmgnwthmemsﬂﬁi dne lbragnymta:nabtllvdy brendifeeding elliidetat e

t he RBP-TIR h ffects of all-traits retinoic and 13-cis retinoic
acid, usi aﬁae’?ﬁ‘g&g%dr%hlt ?tgds the conditions specified for analysis of HPR

wer e &xanj0idl] THwo Herdaeddioman petienis diggnodetl @ith Glacwdardegentration) gtvﬂmrhsvm@ﬂssm th
the in vi Thl f. I s assay
o det eot "R BAE Bobsrnr et Bes 4P bRl i edfed droup bl (8 C P2
10: Testi pa;;zeritmndtah expEﬁIfnerttasl@;oupbf 100 ppizukdénidfiniddis Mduistated tRBPeperimenRl frovel s

or Activit e t e t trative
Corpound PSR b6 A AaBhR b ol Al ARrehs Meilttf | |

opht hal nnhchngmstered(mrﬁlmpumcntahgrb@dl ng 10 fI uor escei n angi ogr aphy,

neasusemne Vipg o=l ?\H%t hem cal
and r%eol [)Hol C para m%&()% ﬂtf&l@feﬁgﬁ%%rpgﬁ%ﬁ ?g%grrﬁ% o?a\}@ of %ngea 19'acw ty
bet ween 2@dfnmelezadmt a@z@ﬁzﬁ@effenmatto inhib# §te develppeye oandccsngns Oflﬁacmesmhtlas
drusen, a SFagell t achment ,

or subret Fﬁ%:ua{\dé)gé aggl%r%%%{@%nggf’at | e%g)gt ??\@%&%ﬁ%}%g’%ﬁ&%ﬂ ctively

br east - f elMRTY cBint chetbnd fonmeasaning prepeasién ofimackiar ®gqndytxon115b{>t6©®fir©] andwo hundr ed

h t
For mat | onsBaierABYRRIER: Mol et 650 e laeBy nlly Mo LR LR POV
cont r 8% gRetinopatify SatbiYL(ETllES)) chp’&t(hghﬂl@wa Mnahlaed( DD umtralassgssmglp aod thg Gfced

t t . dai |
patients. 1+: ace {hb&‘gﬂﬁg Pl @Eﬂfnﬁld ﬁt?%s%?ﬁp@i%ﬁam&gisr oftd®in 19%131{ arly

basi s. m ni st er to f e CO group |1 e sane I e as

fenreti n i Ebe dhenge gtierieding prethe HTPRS cheet ivoapiwalentéai. hlogWduBurtheotypicd 2aetipds for
Adni ni str aaus%gq)frogfrééasm clg: &%en@tjaﬁ‘&ﬁp Both Sorfro PRk kIR imERLN g%g@l‘nﬂb&rusé)éfal ly

or parenterally adm nistered anpunts effective to 1 nhib
devel opresuabficld pgmingtionsnnduding bybeqylimtedfa g dlvapkrey wrpal fig pxamination, aik age

anoungg aﬁl%as{n%g%ﬂﬁutﬁﬁﬂggﬁe &ftoﬂfjﬁr@é’&xﬁ:@Qﬁbs&pﬂ@&cﬂ‘yéfmﬁeﬁﬁyﬂd@n& hree tines a day.
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N-retinyl-phosphatidylethanolamine, dihydro-N-retinylidene-N-retinyl-ethanolamine, and/or N-
retinylidene-phosphatidylethanolamine in the eye of the patient. Autofluorescence is measured using a
variety of equipment, including but not limited to a confocal scanning laser ophthalmoscope. See

35 Bindewald, et al., Am. J. Ophthalmol., 137:556-8 (2004).
(00273] Additional methods for measuring progression of macular degeneration in both control and
experimental groups include taking fundus photographs, observing changes in autofluorescence over time

using a Heidelberg retina angiograph (or alternatively, techniques described in M. Hammer, et al.
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[00272] One nethod for neasuring progression of macul ar degeneration in both
control and experinental groups is the best corrected visual acuity as
nmeasured by Early Treatnent Diabetic 25 Retinopathy Study (ETDRS) charts
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Autofluorescence is measured using a variety of equipment, including but not limited to a confocal
scanning laser ophthalmoscope, see Bindewald, et al., Am. J. Ophthalmol., 137:556-8 (2004), or the
autofluorescence or absorption spectra measurement techniques noted in Example 1. Other tests that can
be used as surrogate markers for the efficacy of a particular treatment include the use of visual acuity and

35  visual field examinations, reading speed and/or reading acuity examinations, measurements on the size

and number of scotoma and/or geographic atrophic lesions, as described in Example 1. The statistical

analyses described in Example 1 is employed.
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Activity to Reduce A2E Production - Fenretinide As An Illustrative Conpound
1002771 The sane protocol design, including pre-testing, adm nistration,
dosing and toxicity evaluation protocols, that are described in Exanple 1
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realized. The rationale for this approach is based upon two independent lines of scientific evidence: 1)

reduction in ocular vitamin A concentration via inhibition of a known visual cycle enzyme (11-cis retinol

dehydrogenase) results in profound reductions in lipofuscin and A2E; 2) animals maintained on a vitamin

A deficient diet demonstrate dramatic reductions in lipofuscin accumulation. Thus, the objective for this
35  example was to examine the effect of HPR in an animal model which demonstrates massive accumulation

of lipofuscin and A2E in ocular tissue, the abca4 null mutant mouse.

[00284] Initial studies began by examining the effect of HPR on serum retinol. Animals were divided

into three groups and given either DMSO, 10 mg/kg HPR, or 20 mg/kg HPR for 14 days. At the end of
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and (c) other interval fundus changes or abnormalities. O her tests that can
be used as surrogate markers for the efficacy of a particular treatnent
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detection. Results from this study show remarkable, early reductions in the A2E precursor, A2PE-H2, see
Fig. 10a, and subsequent reductions in A2E, see Fig. 10b. Quantitative analysis revealed a 70% reduction

35  of A2PE-H2 and 55% reduction of A2E following 28 days of HPR treatment. A similar study may be
undertaken to ascertain effects of HPR treatment on the electroretinographic and morphological
phenotypes.
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Example 19: Correlation of HPR concentration to reductions in retinol, A2PE-H; and A2E in
ABCA4 null mutant mice
[00292]  Group averages from the data shown in panels A — G of FIG. 13 in Example 25 (28 day time

points) are plotted to illustrate the strong correlation between increases in serum HPR and decreases in

35  serumretinol (see FIG. 14). Reductions in serum retinol are highly correlated with reductions in A2E and
precursor compounds (A2PE-H,). A pronounced reduction in A2PE-H; in the 2.5 mg/kg dosage group
(~47%) is observed when the serum retinol reduction is only 20%. The reason for this disproportionate

reduction is related to the inherently lower ocular retinoid content in this group of 2-month old animals
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control experinent, RBP elution peak showed strong 330 urn absorbance (see
FIG 12c); after incubation wth TTR nore than half of this 330 urn
absorbance shifted to TTR elution peak (see FIG 12d), indicating atROL- RBP
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sanpl e pe{g@&%],vl tf}pcaxalglh@qtqf ofpsgin i thg etinal pigment epithelium (RPE) is a common

30  pathological feature observed in various degenerative diseases of the retina. A toxic vitamin A-based

fluorophore (A2E) present within lipofuscin granules has been implicated in death of RPE and
photoreceptor cells. In these experiments, we employed an animal model which manifests accelerated
lipofuscin accumulation to evaluate the efficacy of a therapeutic approach based upon reduction of serum
vitamin A (retinol). Fenretinide potently and reversibly reduces serum retinol. Administration of HPR to

35  mice harboring a null mutation in the Stargardt’s disease gene (4BCA4) produced profound reductions in
serum retinol/retinol binding protein and arrested accumulation of A2E and lipofuscin autofluorescence in
the RPE. Physiologically, HPR-induced reductions of visual chromophore were manifest ag modest

delays in dark adaptation; chromophore regeneration kinetics were normal. Importantly, specific
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20 Note: limtations in appropriately age and strain-matched mce in the 10
ng/ kg group prevented analysis at the 14-day interval. The data show
dose- dependent reductions of A2PE-H2 and A2E during the study period.
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[00299]  These data bear on toxicity during clinical trials by maintaining patients on a reduced HPR

dose following proof of clinical efficacy at a higher dose. This analysis may obviate the need for

additional corroboration by microscopy. To our knowledge this effect has not been observed with other

35  methods for treating an ophthalmic condition or trait selected from the group consisting of Stargardt
Disease, dry-form age-related macular degeneration, a lipofuscin-based retinal degeneration,
photoreceptor degeneration, and geographic atrophy. Nor has this effect been observed with methods for

reducing the formation of N-retinylidene-N-retinylethanolamine in an eye of a mammal, or methods for
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therapy (FIG 17, panel A), A2E and precursor (A2PE-H2 and AVE) |evels
remain significantly reduced 20 relative to control mce (FIG 17, panel B)
even after 12 days without receiving a dose of HPR (i.e., a 12. day drug
hol i day). Svoredosmesimsults were observed in nice foll ow rgrars2@sdaidr ug

hol i day: Adkirankt foﬂaﬁ&%ﬁ%fuéoﬁ@ﬁ%n H% R0 haimEENPR 234863 sér@rﬁ@étﬂolﬁb\&ﬁ' Whigant |y
reduced relative to control mce npare FIG 17 ﬁ@ﬁne %tfeated m ce,
eéli‘?de‘iﬁ ¢

with FI G leads to gedicfionn thedye} ?ﬂfetwf”d%}he eprsiof tieafed apiFals tHogljas been

(A2PE- H2 Ragted\Mile dygMR:Sisatielagan aaamb@erque%@md@ysedmaxdncelvugiaxwhé@erw&eecbrai or
near the levels imediately 2% Rgﬁow ng 28 days of treatnent 50%
reduct i onc‘}“gﬂ“&f‘?’\r@etpﬁ’dﬂ?fﬁ{‘f" Eg{ztuéﬂaefypererggnﬁlgy dgsrifg eﬁ?ﬁe’i“’dﬁg t he
anount 5 of HAR kn tBOEknR &AKE SR (A2PE— H2 and A2PE) had |ncreased by a few

per cent age | nt relatiy e 12-da hol evel s pite the
per si st enfx &Hd?tl?“t"ﬁgBi) “&e“‘/!&%r gga’ffFﬁ?ﬁr“g mggﬁand A2PE)
in the eyﬁmmf] amamlv@e;@rbrcm nbﬂP&ﬁlmmlogﬁmln%arys of YéAudiByf epok1REiA Iﬂeorbphofkeirﬂﬁaer

ei ther HPR oy, HPR netabolites s of the ma a
b sy dr oIS Qe petege Sprepriieast oo et R 1EREE S € bertion i T il
i ntensit yp&feuﬂbkteﬁfhbwe%&&&Gﬂhﬁ;ﬁﬁmﬁlﬁc&ﬁhnmlaﬂod @0 hevd i ofskice paadssing It 1S

rope 1B herBEBEYS RIS o AP BIPRLARP RN VRIPS GBI e T T By
mai nt ai Ni AgerpAEoLE Miusation otly ﬁt&h&REtﬂoH?BiBldﬂs ethd @tdnd tihegarmias (h@tferoﬂ}fgolisl thutatioas at

addi t1 onapapPARBRER TR Pl & BB TS T Yot Sentife 700 ot mas ot
been obseRBRdxpatskibn mtdhenmﬁ&lmbﬂ'h@RiBP#/mucé witlehte mlg tyspe aoqhhﬂﬁéwmowscand) thetefayey or
trait sel %& gccfu{rno L ches ounCts o AZ%tfiuQ Qoms% %E?CAPF/—SSJI%? %ﬂl a%crn}fnufl QJ m

e a asé re

age-rel at macu egener ron, ‘a’lip PUSTi n Sher at I on,
phot orlé&cepiBfluctegiers latalbve@nymca;mb agmogmaptyl 50%axdf thmpbbgervédan AIBé’éM—Kmél ef fect been

observ ed Jk%g%%mgé At Bye il ‘gﬁleﬁ%' iy retdrl'c%d t: &?II)A (gt?lﬁ in the 4BCA4+/-/RBP+/- m

N-retinyli retiny eth mnelna eye mamal, or rrethocfsfor
66 WO Zooaﬁmmé_%ef%ﬂ?{nmwwgmﬁfb&mhmf the formation of lipofuscin in

Fedutti on (UAORG g s By AR R Sk M bl R Bla e AT M e B i e

| evel of mehitorel mérsidy bee athreeaabtnthaeriodant h@nwyeel to thh Bn@oploredeteisig 4 BEgH nmt:fh e

the pedducht 85 BORG ik Mo 3ints bids bpEk Dol oFbhed Plc. 1ELDMEAL | PO
absence othesBARRY+/RBPHemire demonstrate he7@9eedu@mnpbtel fp@ropherk ledelirélasive @fthﬂBFblas a
t her apeut ?MC%%CAEQ/ m?Jer]ﬁ%c ; é%um a ?:%%}%?e 18fe1 AN r{e%%QQl/-/ﬁ\ﬁPh/a%ﬁ%eeXpl or ed

a non-pha ogi cal means o scin uorophores in order to
val i dat e @paroachBetqbesiveddn BBRY oaich: Thassdata yaldpte RBHge ¢ tmﬁp@mc Rept fopredpcing n a

pat i ent . Ielorbbofe 184l tho BRP FurBf 0l QURLSAIONE DR br g far AN

genetic mani pul ation. Two new | i nes m ce expressing het er ozygous

nut at i28ns tRRFCHRSION AGiranplptieaiof BBB in I@P?Pt QVRBM)(a)H e wéwegw &qvels that Patient; andst

line carrigsrdtide B HieRhORN LA lmea&ﬁne&efa{ehms@afsestd@&nﬁé%%e}eﬁpp ehfso) ;. the
second line carries eterozygous nmut ati ons at both ABCA4 and REP | oci

( ABCAA4+1- mefyeds thyt ephanoprihacleappeq pfRBRdn 2 prbigm el pleq 12!0%\1% srsbséfw@dlaébqnéﬁtﬁ n RBP
expr essi onp@g] S %v&m&%&m& dis6¥8d AR BhmedFefef b bd mbR W Lﬂcﬁté'dqﬁuﬁat hifie ABCA4

| ocus and, therefore, do not accunul ate excessive anpunts of

f I uor ophorcBEImERtion & lishheftaemrasentdisglasupg. Fwilh boappur tethess ofisil! Ntbﬁﬁﬂdb%or es at
| evel SOMhlvﬁﬂfhuaﬁsﬁna@rl%E%ﬁﬁHcdfﬁitﬁﬂuysﬁWﬁ@frorﬁ hetor %fﬁe@hd sBopRBEAE inkentioR Widre

honpbzygous I ssue i et.her t xpression of RBP.in the
ABCAﬁ? /ﬁéﬂgﬁa@rﬁt ! bwppﬁm%ﬁxa ef3in é&eflté@ta @ﬁ* w%}@&%flrabsﬁm?%wal&f relgiggmay be

f | uor ophorsetstituted for the agents described herein while the same or similar results would be achieved. All such

similar substitutes and modifications apparent to those skilled in the art are deemed to be within the spirit,
scope and concept of the invention as defined by the appended claims.
35
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[00301] The levels of A2E and precursor fluorophores (A2PE and A2PE-H2) in
these m ce have been nonitored nonthly over a three nonth period and
conpared to the fluorophore levels in ABCAA+1- mice. 20 The data provide

fl uorophore levels in the three Iines of mce at three nonths of age (FIG
18). Overall, the ABCA4+1-1RBP+l- mce denonstrate a - 70% reduction in

t ot al quorophore | evel relative to the levels present in ABCA4+1- mice. In
fact, the measured fluorophore |evels ¥hAIM® ABCA4+/ -/ RBP+/ - nice approach
t hat observed in RBP+/- nlce These data validate RBP as a therapeutic

target for reducmg | u ore levels i.n the eye. Further, these data
denonstrate that lagent$® P“ 'IH‘(?(?E‘“PW&? fﬁh‘i%’ﬂpf’“'%g \!helgnts?"gﬁésb?q“‘r???@r@)or

translation of Rﬁﬁimn@nﬁ bRink @Nfctikdl hd RBP, 9P (b MhibiteRBP BindRg WTTR el | evels in
t hat patient, and row de a therapeutic benefit in the retinol-related

di seases descr i béﬂ"“féﬁ“ﬁFﬁ a sysiemically °E§}%‘Ed§“@#°amﬁ'ﬁtf¢fdﬂé“QMF'T%M@E\M he

cl earance of RBP GaRalor m4p. Produce such effects and benefits.
[ 00302] All of tﬁ%&ﬁe%ﬁﬁg @}3&0 oseg'l and cl ai mred herein can be nmade and

executed without undue experinentation in light of the present disclosure.
It will be apparént tWYserameldimedin aaiml, whereip the medicamens further cpmpriees a easondray be

appl i ed w thout Q&H@J | ca{ mntth@%m&ﬁwags%tm 5Hn nh&c&%gnm%e%o&a%n

i nvention. More e apparent that certain agen‘ts t hat
both chemically ammtphrﬁmtdn@gﬁl-odlammawe{ agemch mingrabyan ansiedxidait aicazeteriopt; at he

agent s descri bed [eke nileh fhdsbBIRA Facolchlel itk G31th b, Kbl Geachi eved.

Al'l such simlar ons apparent to Te™killed in
the art are deensaondcompoyviditieing addpedsfmsmlﬂt,aneos:cmmmdsc(qoﬂmamnmﬁsmhnm

inventi on as defig\ﬁ%%ﬂ%@ﬁpﬁwgpﬂ? wﬁf 35 67 CLAIM5 1. Use of an

effective anount corrpoun e] n said first conpound (a)
inhibits the binding of rctinol to RBP or (b) inhibits RBP binding to TTR
for the manufacBure Ufe asclaimsddmelaimi ll,ylhﬂemmxd medicamrotis systamically frmulatedt i ng

age-r e! at ed macu ora}l qﬁtﬂﬁ%‘l?%h #P&?tlp%/dﬁﬁlrlggﬁgn erdlﬁmﬂ'H'Mb %Heclt{%r? as cl ai med

in claiml, V\,her conpri ses a secg ound
sel ected from t he group consisting of an inducer of nitric oxide productl on,
an antioxi dant, d#n anbseasplrimedimelaim,l, sernin theanagulaedegeneratian isdry fooxpgtant , a

carotenoid, a n nphosphol i pid, a conplenent inhibitor, a
fish oil, and a g‘? %AM?A"%BH&@@%@%M corrpound bei ng adapted for sinul taneous

separate or sequential admnistration h the first conmpound, as defined in
claim1l. 3. Use as cl Hses@laimeddn glaim ‘1“’"%'@#‘&'??‘5‘&? QEBFASEANIOR FRIPRIISESS

systemcally for % iR aubshly 1&5(4&amdn@w@af%%md|0nt ophoretic adm nistration
or adm nistratio yinjection. 4. Use as clainmed in claiml, wherei n the

2e ol & med i n ol & m 1Us ek it ﬂ@%@&%&ﬁ RSP SRR AL °

geographi c atroplpgmia @l): | east one eye of the mammal. 6. Use as clained in

claim1l1, wherein the first conmpound has the structure of Formula (11): O
N e e e ¥

b

Iy,

wherein X' is selected from the group consisting of NR?, O, S, CHR?; R! is (CHR?)x-

L'-R?, whereinx is 0, 1, 2,0r3; L' is a single bond or -C(0)-; R? is a moiety selected

from the group consisting of H, (C,-Cy)alkyl, F, (C,-Cq)fluoroalkyl, (C(-C4)alkoxy, -

C(O)OH, -C(0)-NH,, «(C)-Cy)alkylamine, -C(0)-(Cy-Cq)alkyl, -C(0)-(C:-

Co)fluoroalkyl, -C(0)-(C,-Cs)alkylamine, and -C(0)-(C,-C,)alkoxy; and R'isHora

moicty, optionally substituted with 1-3 independently selected substituents, sclected
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6 R (11); wherein X1 is selected fromthe group consisting of NR2, O S,
CHR2; R is (CHR2 )x- L'-R3, wherein xis 0, 1, 2, or 3; Lr is a single bond
or -C(O-; R is anoiety selected fromthe group consisting of H,
(C -Chalkyl, F, (C -C)tluoroal kyl, (C,-C4)al koxy, - C(OOH -C(O -NH2,
-(C -C)ai kylamine, -C(O-(C -C)alkyl, -C(O-(G C4)fluoroal kyl,
-C(O-(C -4 al kylamne, and -C(O-(G-C4)al koxy; and R3is Hor a nvoiety,
optionally substg b béhsi i t 4oy 2y ,

e B g RO N (O QRISFHE T TR, 1

selected 68 fromt e?roup consi sting of { - € )

aryl, (C3-C,) cydCoihrydloalkenytsandahetororysies aranyrtive sietpbelith,or & phasmadentically * an
active netabol it :Te! j y acceptable prodrug or solvate
thereof. 7. Use agcsepgﬁlacﬁ:ﬁ@g?%' n'cﬁg%{r?]&gé,f! wherein the first conpound has the
structure of Formula (11) and X is NR2 and R3 is Hor (Cl-Cg)al kyl. 8. Use
as clainmed in clAi m @se sdrdairediniclaom 6, wheteintberfistcochpbrel hvinhe sthuctoed afr e of
Formula (11) and,x_ i,s. Q. I 2as, ¢} Al i im6, wherein the first
conmpound has th&@??lﬁ&l&ﬂ"axofs d‘f‘ﬁ“ﬁl 'é%%‘gﬁéi‘ is an optionally
substituted aryl. 10. Use as clainmed in claim®6, wherein the first conpound

has the structurg of ysEgydiied inllaim 8 heréin théfitdtoapeuridhad the afucRRE dfonal |y
substituted aryl. it. Use as clained in claim 10, wherein the aryl group has

one substituent Easpwa(iBend kit t he group consi sting of hal ogen, OR

QG -C4)alkyl, NH(C -C4)alkyl, OC - Ca)fluoroal kyl, and N((CL-C4)al kyl)i.
12. Use as clai ngd i nsehsuldiméd in\ohaih 6, wheteltthé fifsSdompouRdddte sttuchird &F

hydr oxyphenyl ) reti nam dc | )reti nam de. 13. Use of an

r s N-(4- et hoxyphen
effective anountFW“la(lll)iarngﬁ sAReBknRaly 5\“%%‘*%9 i#¥aid first conpound (a)
inhibits the binding of retinal to RBP, or (b) inhibits RBP binding to TIR
for the manufactour e Usé asclainied iareiaim b, whefeit titifint @thpowdihasie Birucfupt oft reat i ng a

vitreoretinal | sease.in,ah n.. k4. Use ag clai.ned in claim 13, wherein
t he medi canent ?l'tﬂﬂf’ﬁlé?n)cﬂﬂgr i‘%@”& éé%ﬁﬁ?‘“’@ﬁﬁ%“‘ﬂ‘egwgct ed fromthe group
consi sting of an inducer of nitric oxide production, an antioxidant, an
anti-i nfl ammat or M. agdssé as daimedibrclpim | @ whaneini theoacy ot hasone aubatiweraiscccta

negati vely charged phaospholi pj.d cony, i nhl pi , fi il, and a
statin, the seg‘gw&l&f& Bﬁ%"dgh%q ?@alg%fgp{)gga%?d‘gp‘ﬁgMﬁé'é%ﬁ%lfyl’s Arate or

sequential adm nfgflucedalkyh) andWN[(8,-Ch)&kyl)or st conpound as defined in claim13.
69 15. Use as clained in claim13, wherein said nedicament is systemcally

fornmulated for al ol . Lkonto ' 1L stpgation or
adm ni stration b?‘i njuéée:?slt%%%g&l]@%’fﬁg’ ‘ghsere('?‘{]‘g{; ﬁ%skj?olnﬂ)g@ﬂ%ﬁ]( 3, wherein the
first conpound hiadrdxipghesyljretaiamide ooN-(4-methoxyphenyl)retinamide.

13,  Use of an effective amount of a first compound, wherein said first compound (a)
inhibits the binding of retinol to RBP, or (b) inhibits RBP binding to TTR, for the
manufacture of a systcmically formulated medicament for treating a vitreoretinal

disease in a human.

14.  Use as claimed in claim 13, wherein the medicament further comprises a second
compound selected from the group consisting of an inducer of nitric oxide production,
an antioxidant, an anti-inflammatory agent, a mineral, an anti-oxidant, a carotenoid, a
negatively charged phospholipid, a complement inhibitor, a fish oil, and a statin, the
second compound being adapted for simultancous, separate or sequential administration

with the first compound as defined in claim 13.
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Formula (11): R (I1); wherein X is selected fromthe group consisting of
NR2, O, S, CHR2; R is (CHR2)x- Lt-R3, wherein xis 0, 1, 2, 'or 3; Lt is a
single bond or -C(O-; R2is a noiety selected fromthe group consisting of
H (Cl-C4)alkyl, F, (Cl-C )fluoroal kyl, (G -C4)al koxy, -C(0)OH -C(0)-NH2,
-(Cl-A)al kylamne, -C(O-(C1l-C4)al kyl, -C(O(C C4)fluoroal kyl,

-C(0)- (G -C4)al kyl am ne, and -C(O - (G -C4)al koxy; and R3 is Hor a noiety,
optional Iy substijfut qge W diaimel- u?»cmmclgm{mﬁ.@s,h mca&hﬁ&t @Qsm@m Ifamm

sel ected fromthe group consisting, o -C)a K’ g 7) al kynyl , aryl,
(Cy-C, ) cycl oal kyffor oraj, waene%.yeqt@awwmwmsmvenwﬁlet"é wiop wjecfmn an active
netabolite, or a pharnmaceutically acceptable prodrug or solvate thereof 17.
Use as clained i nscl isenasldiaimedtieclaim 31 Wiereini thesftest campoond fels thasiuetoe oft r uct ur e of
Forrmula (11) and X \s( glRZ and R2 is Hor (Ct-C4)al kyl. 19. Use is clained
in claim 16, V\,hefglr‘n”tﬂ first conpound has the structure of Formula (I1)
and x is 0. 19. Use as claine n claijm 16, erelntheflrst conpound has
the structure of Fornula (11> ang ol ly substituted aryl. 20.
Use as clained in claiml6, i conpognd has the structure of
Formula (11) and X is NH ant is an optionally sabstituted aryl. 21. Use
as clainmed in claim 20, V\/nerel h the aryl group has on®isubstitucnt sel ected
fromthe group C onereint’ isgelefied immalbpegnoup Chisisiig @f NI DaS, IGHR?; RUH((CHRO®) al Kyl ,

Q(Ct- C4)fluoroalk /. 2R VR E: in claim
17, wherein the )is’t hggq oufug':?'l‘g%"l’)l\l‘:il gyl'%eabr ox‘if'pﬁﬂ’é’%ﬁ) ? ?"m% selgcgq

orN—(4 mct hoxyphémyaltbe”mmnamsm ofBHCn Oagkyhd, €h-€)fteatosliyl, ctClaﬁ!dmlkax, wherein the
vitreoretinal dis i reti nopat hy of
prematurity and r8 ﬁ%s?g’.ﬁ%iﬁn& afl&ﬂ@wgﬁgwgg)é '@fﬁﬂégé%@ or rrul at ed

medi canent corrprlcsiﬂngmikw; cpaii\@‘meﬂm»rﬂe@l G(Q)-(Cafyalisony; a5 RCisdfiars 1 to 23.

71 moiety, optionally substituted with 1-3 independently selected substituents, selected

from the group consisting of (C3-Co)alkenyl, (C2-Cyalkynyl, aryl, (C;-Cy)cycloalkyl,
(Cs-Cy)cycloalkenyl, and a heterocycle; or an active metabolite, or a pharmaccutically

acceptable prodrug or solvate thereof.
17.  Use as claimed in claim 16, wherein the first compound has the structure of
Formula (II) and X'isNR?*and R?is H or (Cy-Cy)alkyl.

18.  Usc as claimed in claim 16, wherein the first compound has the structure of

Formula (If) and x is O.

19.  Use asclaimed in ¢laim 16, wherein the first compound has the structure of
Formula (11) and R? is an optionally substituted aryl,

20.  Use as claimed in claim 16, wherein the first compound has the strueture of
Formula (11) and X' is NH and R? is an optionally substituted ary).

21.  Use asclaimed in claim 20, wherein the aryl group has one substituent selected
from the group consisting of halogen, OH, O(C;-C4)alkyl, NH(C,-Cs)alkyl, O(C;-
C,)fluoroalkyl, and N[(C,-Ca)alkyl]z.
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22.  Useas claimed in claim 17, wherein the first compound is N-(4-
hydroxyphenyl)retinamide or N-(4-mcthoxyphenyl)retinamide.

23. Use as claimed in claim |13, wherein the vitreoretinal disease is selected from

macular degeneration, retinopathy of prematurity and retinosis pigmentosa.

24. A systemically formulated medicament comprising a compound as defined in

any one of claims 1 to 23.
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