
Claims 

1. A kit for treating a protein degradation disorder in a subject, the kit comprising: 

an aggresome inhibitor that selectively inhibits HDAC6 or a pharmaceutically acceptable ester or 

salt esters, 	salts, and prodrugs thereof; and 

instructions for using the aggresome inhibitor in combination with a proteasome inhibitor for 

treating the protein degradation disorder in the subject. 

2. The kit of claim 2, wherein the aggresome inhibitor is present as a pharmaceutical composition 

comprising a therapeutically effective amount of the aggresome inhibitor and a pharmaceutically 

acceptable carrier. 

3. A composition comprising a therapeutically effective amount of an aggresome inhibitor that 

selectively inhibits HDAC6 and a pharmaceutically acceptable carrier or diluent, wherein the composition 

is formulated for treating a subject suffering from or susceptible to a protein degradation disorder and is 

packaged with instructions to treat the subject with the aggresome inhibitor in combination with a 

proteasome inhibitor. 

4. The kit or composition of claim 1, 2 or 3, wherein the protein degradation disorder is a cellular 

proliferation disorder or a protein deposition disorder. 

5. The kit or composition of claim 4, wherein the cellular proliferation disorder is cancer. 

6. The kit or composition of claim 5, wherein the cancer is one or more of multiple myeloma, 

leukemia, lymphoma, breast cancer, lung cancer and liver cancer. 

7. The kit or composition of claim 5, wherein the cancer is multiple myeloma. 
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8. The kit or composition of claim 4, wherein the protein deposition disorder is Wilson's disease, 

spinocerebellar ataxia, prion disease, Parkinson's disease, Huntington's disease, Familial amytrophic 

lateral sclerosis, amyloidosis, Alzheimer's disease, Alexander's disease, alcoholic liver disease, cystic 

fibrosis, Pick's Disease or Lewy body dementia. 

9. The kit or composition of any one of claims 1 to 8, wherein the protein degradation disorder is an 

inflammatory disease. 
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determining 	 treatment ene or more pre 	phenotypes; and 

detemiii-ii-og411 	 • : 	. 	. 	. 	or-the-sobj 	 . 	— . 	Fapeutioall-y 

' 	- 	 -'tom-the 	 . &We- 	. 	 : 	_ 	. nbififi+ien-w-i-th-a 

proteaseme4nhiNter-i 

laave-a-favefalale-olipioal-response to treatment 	the 	 in combination with 	aggreseine-i-nhibitor 	 -with-a 

pfoteaserne-inhibitop: 

-1410. 	A method of inhibiting protein degradation in a cell comprising contacting the cell in vitro with 

an aggresome inhibitor that selectively inhibits HDAC6 in combination with a proteasome inhibitor. 

12. 	A 	 the 	 , 	 t in method of assessing 	effieaey-ef--a-pre 	. . 	t Fdep-ifeatilien 	a subject, 

comprising: 

	

determining 	 treatment 

	

one or more pre 	phenotypes; and 
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inhibitor that 	inhibits HDAC6 in effective amount of an aggresome 	 selectively 	 combination with a 

pifeteaseine-iithiaitori 

the 	 the 	 indicates 	the treatment wherein 	modulation of 	one or more phenotypes 	efficacy of 	 with 
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4411. 	The kit, composition or method of any one of claims 1 to 4-210, wherein the proteasome inhibitor 

is selected from the group consisting of bortezomib, MG132, sapojargon, and NPI-0052. 

4-412. 	The kit, composition or method of any one of claims 1 to 4-210, wherein the aggresome inhibitor 

is tubacin. 

-1413. 	The kit, composition or method of any one of claims 1 to -1412, wherein the aggresome inhibitor 

comprises a metal binding moiety. 

-1-614. 	The kit, composition or method of claim 1413, wherein the metal binding moiety is a zinc-

binding moiety. 

4-715. 	The kit, composition or method of claim -1414, wherein the zinc-binding moiety is a hydroxamate 

moiety. 

164-8. 	The kit composition or method of claim 4-615, wherein the hydoxamate moiety comprises a 

cinnamic hydroxamate, an 0-ether of hydroxamate or a cyclic hydroxamate. 

4-917. 	The kit, composition or method of claim 4-615, wherein the hydroxamate moiety comprises an 

alkylene chain substituted with a terminal hydroxamate group. 

2018. 	The kit, composition or method of claim 4-615, wherein the hydroxamate moiety comprises a 

phenyl group substituted with an amido group bearing an alkylene moiety, in which the alkylene chain 

has between four and eight carbon atoms, and the alkylene chain is substituted with a terminal 

hydroxamate group. 

24-19. 	The kit, composition or method of any one of claims -1-6-14 to 2018, wherein the aggresome 

inhibitor includes a linker arm or other spacing moiety between the zinc-binding moiety and a target 

binding portion of the aggresome inhibitor responsible for binding to its biological target. 
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2220. 	The kit, composition or method of claim 2119, wherein, when the target binding portion of the 

aggresome inhibitor is bound to its biological target, the linker arm or other spacing moiety orientates the 

zinc-binding moiety into a position favorable for target inhibition. 

24721. 	The kit, composition or method of any one of claims 1 to -1-311, wherein, the aggresome inhibitor 

inhibits the C-terminal aceylation activity of HDAC6, thereby inhibiting aggresome mediated protein 

degradation. 

2422. 	The kit, composition or method of any one of claims 1 to -1411, wherein the aggresome inhibitor 

is a peptide derived from HDAC6, dyenin, an N-terminal peptide of HDAC6 or C-terminal peptide of 

HDAC6. 

2-523. 	The kit, composition or method of claim 2422, wherein the C-terminal HDAC6 peptide is 

sufficient to modulate a phenotype of a cell. 

pai4-ieular--treatrneot•-OF-C-O' 	- 	- 	- 	. 	: 	w 	e.' tr 	 ,. 	firf}54e45410 mvense-t-o-ii 	 " 	 ' 	 - • 

• - • • 

Is, 	 level cells, percentage of malignont-e 	acetylation-state-of-tuOtill-n7a. 	poptesis-of-n+ature plasma cells, 	of 

aggfesomes in mature 	 11DAC6 	 in 	 11DAC6 plasma cells. 	ubiquitination 	niator-e-pkisma-c-el-1-s, 	association 

with dynein in mature 	cells, cellular levels 	 in 	 level plasma 	 of ubiquintinated proteins 	mature plasma cells, 

of 	 level 	PARP in eits-ease-8-ifH-nature-plasmi cells, 	of 	mature plasma cells, thymi4i-ne-uptake4n mature 

plasma 	 cisternae, aggregation of mature plasma cells, 	of cells, dilated ER 	 deposits 	immunoglobulins in 

histone set 	of non 	proteins, global ubittoiti-otition-stritc of the cellular 

proteins, state of 	regulation, necrosis, markers of apoptosis, apoptosis state, cellcycle 	 Russell body 

formatioRi-C-'ystie-lzibrosis--  transmembrine 	 luler-protei-R protein receptor state, and modulation of ccl 

deposits, or global acetylation state of cellular or extracellular proteins. 
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27. The 	 26, 	decrease in 	 level method of claim 	wherein a 	one or more of 	of aggresomes, 

oste(fly4o-lesions. 	pai-a4mmoiwilelleieney, renal thFombovitopenia;-neiktrolViiiii. 	 hone 	 ii:tstalicielicy,- 

Ils, 	 thymidine 	in . 	percentage of malignant cells, 	uptake 

level 	full length 	8 in 	 level 	full length PARP in mature plasma cells, 	of 	caspase 	mature plasma cells, 	of 

- : 	ggrcgation of ma 	. 	 : 

28. The 	 26, 	increase in 	 tubulin, 1.IDAC6 method of claim 	wherein an 	acetylation state of 

in 	 level 	 1-brm 	 PARP, ubiquitination 	mature plasma cells, 	old 	vcd 	of-eieirds-e-871evel-ofLeleai,eE1-4brin of 

- 	- 	- 	- 	• 	- 	-. 	- 	- 	• 	- . 	 . 	. 	. 	: 

- -- 	bill ins apeptesisreell cyele-d 	 - 	o 	-in-mature plasma-eel-15-i-ndieates-t-hA 

the treatment is efficacious. 

29. The 	 10 	12, further methed-of-c-k+im 	or 	comprising-ebtaining-a-hiologleal sampl-e-ffem-a-s-objeet, 

30. The 10 	I 2, further -method of claim 	or 	comripi-iiing-deter-rn-ining-the-rvu. bjeet-in-plitanetype after a 

second adm-ihkfation-of-the-aggfesome- inhibitor that 	 inhib" 	• 	 • selectively 	. 	- 	. 	. 	.. 	release me 

inhibitor. 

31. The 	 12, further 	 from method efLetaiiii-10 or 	compri&M-e-, obtainin-g-a-seeehd-hiological sample 	-the 

subject. 

32. The 	 10 	12, further 	 the treatment 	 the method of claim 	or 	comprising monitoring 	 or progress of 	cell 

or subject. 

33. The 	claim 10 	12, further 	 the 	inhibitor 	the method of 	or 	comprising obtaining 	aggresome 	and/or 

inhibitor. proteasome 

34. The 	 10 	12, 	the 	is method of claim 	or 	wherein 	subject 	co administered one or more of a 

inflammatory chemoteutic agent, radiation agent7-1-for-nwoal inntrbielogioa-kagent-or an anti 	 agent 

to the subject. 



" - 	 • 	• 	• 	- 	- a : 	. 	 . 	. 

ralax-ifene,doxorabicin4luoi:oumc-i-11-5--Ft1,-panai-dfonate-d-lsod-itim,-aaaatfozoleTexemestarierelophos- 

filiveStrant. fit 	 • te7 ply,mitie7-epirtibittin:Iiltrozolez-torein-ifene, 	 . 

niegastRA acetate. 	paclitaNel. 	 goseleriri docelaxel. 	testolacto 	-. 	- 	'dinevinblatit-ifie7eapeeitabine, 

: 

36. The method 	10 	I 2, .further of claim 	or 	comprising comparing one-or ineile-of-the-pve-tri_atinent or 

treatment 	to post 	phenotypes 	a standard phenotype. 

37. The 	 36, 	the 	 is the 	 in method of claim 	wherein 	standard phenotype 	corresponding phenotype 	a 

reference cell or population of cells. 

38. The 	 37 the 	 is 	 he from the method-of claim 	-wherein 	reference cal 	one or mere of 	-following, cells 

from the 	 from the 	treatment. subject, cultured cells, cultured cells 	subject, or cells 	subject pre 

39. The 	 38, 	the 	from the 	bone method of claim 	wherein 	cells 	subject are 	marrow stromal cell, 

9 	. 
. . 	. 	. . : . 	. 	maclear eon (PBMC±lyi4ipheytesAair4o-1- 	* : : :  ' 

. 	 : . 	• 	e. 	t 	 : 	: ' 	 ' 	 a 	 " 	" 	 " 

eaneer-otis-hein-atopoietic-stem 	 - 	- cells, neural stem cells, so 	: 	. 	 . 	rocytes. 

/10. 	A method 	identifying HDAC 	TDAC inhibitors, the of 	 or 	 method comprising steps of: 

providing a cell; 

providing tHest-ftgeliti 

the 	test contacting 	cell with a 	agent; 

treating the 	first 	 liv 	tubulin; cell with a 	primary antibody specific 	acetylated 

treating the 	 for 	lysine; cell with a second primary antibody specific 	acetylated 

treating the 	 fii4st-seeendarantibod-y--speeilit-coEthe first cell with at 	 primary antibody and-label-led 

fluorophore; with a unique 



-. 	- • 	 - 	- 	- S. 	Z 	. 	. 	. 	. a 	• 	a 

labiled-v,441 a unique fluorophore, 

	

	 is different from the fluorophore-of-the first wherein414e--floorm4lefe 

secondary antibody; 

cells 	on 	 and imaging the 	based 	the two fluorophores; 

	

the degree 	inhibition 	both TDAC 	HDAC. quantitating 	of 	of 	and 

/11. 	The 	 40, 	the 	derived from 	ilUMEE1-1-4ameFi:el I line. method ofcialin 	wherein 	cells arc 	 a 

42. 	The method 	40, 	the 	derived from 	human 	 line. of claim 	wherein 	cells are 	 a 	multiple myeloma cell 

'13. 	A 	 to inhibit 	degradation in methed-of-;-derttifYitte, a candidate-Gompotiod 	protein 	 a ee1-6 

comprising: 

contacting 	 formationth-a-eandidate a cell exhibiting aggresome 	 compound, and 

eletermlaing-a-phenotwe 	the 	wherein 	 is ind-leati-ve of 	cell, 	modulation of the phenotype 	 of the 

the efficacy of 	compound. 

/ • 	- 	. 	 - 	idate-meleeu-te-is-one a 	a 	 -mid 	 or more of a small inolee-ttia 

peptide, or a nucleic acid. 

45. 	The method of-e4aimid, 	 ' • 	— 	' N-A-oDNA. whcreid4he nucleic aci. 	. 	 ..— 

44.. 	l'he-in 	 '13. 	 from the -the dynein wherein-the-peptide-is a peptide-derived 	-14D-AC-f); 

binding domain 	HDAC6, the TDAC domain 	HDAC6, the N terminus 	HDAC6 	C terminus of 	 of 	 of 	or the 

HDAC6. of 

17. 	The method 	/13. 	the 	 is 	in of claim 	wherein 	small molecule 	contained 	a multi channel arrayer 

library. 

'18. 	The 	 43. wherein the 	 is by image method or claim 	 step of-deleFmining the phenotype 	-based 

multidimensional screening. 
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49. A 	for 	 test method 	evaluating a 	compound, comprising: 

a contacting -an-e-el-1-e-xhi-b-iting 	garesome4wm-ation-with-a-test--compounk1-and 

fol-lowintczni-a04744 	- 	- 	- 	- 	 to evaluating the cell 	 : 	 • ne-of-more phenotypes 

the test 	 degradation disorder a reference-val-tiels-an-indi-eat-lon--that 	compound rrat..4e--useful us a protein 

treatment. 

50. 'The 	- 	wfaliff m- 	- = 

initial 	treatment 	the inhibitor. after an 	period of 	with 	-protein-degradation 

51. The 	 - 	- 	• 	- 	- • 	- 	 - method of an 	. 	 : 	 . 	. 

• • 	 • 	 • - sequela 	:. 	: . : • 	-reatment-Ew eo 	: 	. : 	 irombeeytopenk% 

le5ienstie-pain, iminklilodoliciency, 	insiiirteieneyrhyperealeemi* neut-ropenia, imecityk 	 renal 

tubul-i-n, aneuptoi-dy-efmat-nfe-pktsma ce1-1-sri3ereentage-of-mal-ignant-cellseetylation-state of 	apoptos-i-s-of 

level 	 level 	 in 	 HDAC6 mature plasma cells, 	of aggresomes, 	of aggresomes 	mature plasma cells, 

• ' 	-- • 	- h  h 	• 	• ' 	' ' 	' 	in 	 cells, HDAC6 	 dyneift-i-n-imatiffe uhiqt 	. 	 C 	 iriaR-We-plas+Fia 	 association with 

levels 	 in mature 	cells, level 	8 in mature plasma cells, cellular 	of ubiquintinated proteins 	plasma 	of caspase 

• - 	,_ 	A 	A 	• 	.. 	 - 	. 	 ER . 	 . 	 •ted 

deposits 	immunoglobulins in cisternae, aggregation of mature plasma cells, 	of 	 mature plasma cells, 

acetylation stateof-tion-li-istene--protem-s-global-ubiqui-ti-nati-on-state-of-the-eel-lular proteins, state ofeel-1 

Russell body thrmation..cysti€4-kosi cycle regulation, necrosis, markers olLapoptesi-s,apoft-es-is-statc. 

transmembrane 	 cellular 	deposits, 	acetylation protein receptor state, and modulation of 	protein 	or global 

state of cellular and extracellular proteins. 

52. 	The 	 51, 	decrease in 	 level method of claim 	wherein a 	one or more of anemia, 	of aggfesenies7  

lesions. bone 	immunodcf1e-iene-nal--i-n-mif1"iciency, thrombocytopeti-ia, neatfopeniarosteolytic 	 pain, 

hypercalcemia, 

	

	 cells, thymidine uptake in aneuploidy of mature plasma cells, percentage of malignant 

level 	full length 	8 in 	 level 	full length PARP in mature plasma cells, 	of 	caspase 	mature plasma cells, 	of 

• • 	- 	-- 	- 	• 	• 	' 	 • 	' 	' 	• 	' • . 	 . 	. 	 . 	C 
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• increase in 	 eft ulattlin, 	acetylation aeet-yltien state 	 global 

}-4-DAC.6-uhieinit i-n-ati on in-mature 	 level-of state, acetylatien-state-on-non-lnstone-proteins, 	 pla-sma-cells, 

form 	 PAR P. 	; 	 - cleaved 	of cospase4rIevel of Cleo-vet:P.m:Iwo-1' 	necr 	 . 	. 	.ne 

levels, 	 - 	- proteins, cellular ubiquitination 	::- : 	 . :- : : 

deposits 	immunoglobulins in 	 indicates that the treatment is efficacious. of 	 mature plasma cells 

51, 	the-evilluating-i-s-ityLimage-baaeti-fm-flticlimensional screenifig. 54. The method-o-ILelaim 	wherein 

The 	 49, 	the test 	- 	- 	- - 	-• 	- 	 • : • 55. method of claim 	wherein 	con 	: . 	: 	- 	- 	. 	. 

peptide, or a nueleie-aeid, 

kit, 	 Ito 55, wherein the subject is a human or 56. The 	composition or method of any one of claims 

the cell is a human cell. 


