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Enzo Life Sciences, Inc., a subsidiary of Enzo Biochem, Inc., is organ-
ized to lead in the development, production, marketing, and sale of in-
novative life science research reagents worldwide.  Now incorporating 
the skills, experience, and products of ALEXIS Biochemicals, acquired 
in 2007, BIOMOL International, acquired in 2008, and Assay Designs, 
acquired in 2009, Enzo Life Sciences  provides over 25 years of busi-
ness experience in the supply of research biochemicals, assay sys-
tems and biological reagents “Enabling Discovery in Life Science™”.

Based on a very substantial intellectual property portfolio, Enzo Life 
Sciences, Inc. is a major developer and provider of labeling and 
detection technologies across research and diagnostic markets.  A 
strong portfolio of labeling probes and dyes provides life science 
environments	with	tools	for	target	identifi	cation	and	validation,	and	
high content analysis via gene expression analysis, nucleic acid de-
tection, protein biochemistry and detection, molecular biology, and 
cellular analysis.    

 • Genomic Analysis    • Cellular Analysis

• Post-translational modification  • Signal Transduction

• Cancer & Immunology   • Drug Discovery

In addition to our wide range of catalog products, a complementary 
range of highly specialized custom services are also offered to provide 
tailor-made solutions for researchers.  These include small molecule 
organic synthesis, custom-labeled FISH probes, peptide synthesis, 
protein expression, and antibody production, where there is a largely 
unmet demand for such expertise on a custom/contract basis.
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tide
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Ubiquitinylation of cellular proteins is a highly complex, tem-
porally controlled, and tightly regulated process that targets, 
in	a	specifi	c	manner,	thousands	of	cellular	proteins.		It	is	car-
ried	out	by	a	modular	cascade	of	enzymes	with	high	specifi	-
city towards target proteins.  Ubiquitinylation has emerged as 
a	critically	 important	post-translational	modifi	cation	playing	
major roles in regulating a broad array of basic cellular proc-
esses, such as cell division, differentiation, signal transduc-
tion,	 traffi	cking,	and	protein	quality	control.	 	 It	 is,	 thus,	not	
surprising that aberrations in the system have been implicat-
ed in the pathogenesis of many diseases, including certain 
malignancies, neurodegenerative disorders and pathologies 
of	the	infl	ammatory	and	immune	response.

Post-translational	 protein	 modifi	cation	 can	 be	 divided	 into	
two fundamental types: that associated with the incorpora-
tion or removal of a functional group and that associated with 
the introduction of a functional protein (Table 1).

Since	its	fi	rst	description	in	1975	[1]	it	has	been	apparent	that	
ubiquitin has a fundamental importance in cellular biochem-
istry.  A small protein of only seventy six amino acids and a 
molecular weight of ~8.6kDa, ubiquitin is a widely distributed 
protein, and one which is very highly conserved across phy-
logeny.  Ubiquitin forms the basis for one of the most impor-
tant	and	complex	of	protein	post-translational	modifi	cations,	
signaling for many differing cellular events, and being closely 
inter-linked	with	other	post-translational	modifi	cations	such	
as phosphorylation and acetylation.

Ubiquitin is the ‘parent’ of a family of ubiquitin-like proteins 
(Ubls)	of	which	at	least	ten	members	are	currently	identifi	ed.		
At the amino acid level the homology amongst these ‘fam-
ily’	members	 is	 low	 (see	 Table	 2);	 however,	 it	 is	 not	 amino	
acid homology that forms the primary basis for family mem-
bership.  In addition to similarity in their modes of action 
and	 functionality,	 the	 ubiquitin	 superfold	 [2]	 forms	 a	 struc-
tural component, almost identical to that of ubiquitin, that 
is shared amongst Ubl family members and which provides 
a stable scaffold on which different epitopes can mediate 
specifi	c	 interactions	with	 binding	 proteins	 &	 intramolecular	
domains.  It would appear that a common ancestor based on 
this superfold has evolved to give various proteins that are 
involved	in	diverse	activities	within	the	cell	[3].

Overview
Functional group/entity Functional protein

Phosphate (-PO3H) Ubiquitin

Acetyl (Ac-/CH3CO-) SUMO-1, 2, 3

Methyl (Me-/CH3-) NEDD8

Sulphate (-SO3H) ISG15

Lipid FAT10

Carbohydrate Urm1

taBLe 1: Types of post-translational modification

taBLe 2: Ubiquitin/Ubl amino acid sequence homologies. Data courtesy of K Hoffman, Miltenyi Biotec. 

incorporating

Ubiquitin SUMO-1 SUMO-2 SUMO-3 NEDD8 ISG15a ISG15b FAT10a FAT10b Urm1 Ubl5 Fub1 Atg12 Atg8

Ubiquitin 18 16 16 58 29 37 29 36 12 22 37 17 10

SUMO-1 54 54 21 16 20 16 15 10 13 23 16 13

SUMO-2 100 18 16 13 8 11 11 15 19 10 13

SUMO-3 18 16 13 8 11 11 15 19 10 13

NEDD8 28 26 26 29 13 18 24 17 6

ISG15a 26 20 22 11 17 18 9 8

ISG5b 21 23 17 14 35 11 10

FAT10a 20 11 20 27 8 12

FAT10b 13 19 31 9 9

Urm1 9 10 3 9

Ubl5 14 10 11

Fub1 10 11

Atg12 26

Atg8
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Ubiquitin contains seven internal lysine residues and termi-
nates with a C-terminal glycyl-glycine motif.  It is through 
this C-terminal glycine residue that ubiquitin attaches itself 
to the ε-amino group of the side chain of lysine residues 
within substrate proteins via the formation of an isopeptide 
bond.  In this way, ubiquitin may attach itself as a mono-
mer (mono-ubiquitinylation), as a multiple monomer (multi-
ubiquitinylation), or by internal extension as a polymer (poly-
ubiquitinylation)	(Figure	1).		The	fate	of	the	modifi	ed	substrate	
protein will depend upon the exact nature and extent of the 
modifi	cation.

Each of the seven lysine residues within ubiquitin (Figure 2) 
is capable of chain initiation and thus may give rise to one 
of seven different chain types, assuming that the integrity of 
chain type is conserved during chain extension.  All seven 
chain	types	have	been	identifi	ed	in	mammalian	cells	 in vivo 
[4]	with	matters	being	greatly	complicated	by	 the	 reporting	
of	possible	mixed	and	forked	chain	types	[5].		If	mixed	chain	
types are found to be a common form of protein polyubiq-
uitinylation	with	the	subsequent	fate	of	modifi	ed	substrates	
being dependent upon the nature and ordering of the chain 
linkage types, then a new area of sequencing technology will 
be called for in order to decipher the whole spectrum of re-
sultant ubiquitin chain structures.

The conformations of the polyubiquitin chains formed are de-
pendent upon the nature of the isopeptide linkage (for an ex-
ample see Figure 3).  In addition to isopeptide-linked ubiqui-
tin chains, evidence has also been provided for the existence 
of chains formed by linkages between the C- and N-termini 
of sequential ubiquitin subunits, thereby assembling a novel 
head-to-tail linear polyubiquitin chain. This linear polyubiqui-
tin chain generated post-translationally may perform as yet 
another	modulator	of	protein	function	[6].		

Recognition	 that	 protein	 substrates	 may	 be	 modifi	ed	 with	
ubiquitin at sites other than lysine, namely cysteine, serine, 
and threonine residues, serves to complicate matters even 
further	[7].

Figure 2: Lysine location within ubiquitin

Figure 3: K48 -and K63-linked tetra-ubiquitin. Image courtesy of D. Komander, MRC 
LMB, Cambridge, UK

Figure 1: Types of ubiquitin modification
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At least ten different ubiquitin-like modifiers have been de-
scribed in mammalian cells and conjugation of each modifier 
to its target may result in a different biological effect. In many 
cases proteins are modified by multiple moieties of ubiquitin 
(or SUMO or NEDD8) generating a polysubunit chain.  Modi-
fication remodels the surface of the target proteins, affecting, 
among other properties, their stability, interactions with other 
proteins, activity, and subcellular localization.  It is already 
recognized that particular modification states and ubiquitin 
linkage types predispose to a certain fate for the substrate 
molecule.  For many proteins, modification with ubiquitin (via 
a K48-linked polyubiquitin chain) leads to their degradation 
by the 26S proteasome. Yet, dependent on the nature of the 
isopeptide linkage between the ubiquitin moieties, it may 

also lead to other fates.  Conjugation of ubiquitin or one of 
the ubiquitin-like proteins can serve a variety of non-proteo-
lytic functions, including activation of enzymes, modulation 
of membrane dynamics, or routing of the tagged proteins to 
their sub-cellular destination (Figure 4); however, such clas-
sification is unlikely to be absolute or exclusive.

The attachment of ubiquitin to the ε-amino of lysine residues 
of target proteins requires a series of ATP-dependent enzy-
matic steps by ubiquitin activating (E1), ubiquitin conjugating 
(E2) and ubiquitin ligating (E3) enzymes.  Consequently, pro-
tein ubiquitinylation is achieved through a minimum of three 
enzymatic steps (Figure 5).   In the first step, in an ATP-de-
pendent process, a ubiquitin-activating enzyme (E1) catalyz-

Figure 5: Ubiquitin cascade showing activation, conjugation, ligation, deconjugation, and recycling steps.

Figure 4: Differing ubiquitin modification resulting in distinct functions.

incorporating
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es the formation of a reactive thioester bond with ubiquitin.  
This is followed by its subsequent transfer to the active site 
cysteine of a ubiquitin carrier protein (E2). The specificity of 
ubiquitin ligation arises from the subsequent association of 
the E2-ubiquitin thioester with a substrate-specific ubiquitin-
protein isopeptide ligase (E3), which facilitates the formation 
of the isopeptide linkage between ubiquitin and its target 
protein.  In most cases, i.e. the RING finger domain E3s, the 
E3 serves as a scaffold that brings together the E2 and the 
substrate into proximity allowing for efficient transfer of the 
activated ubiquitin moiety from E2 to the substrate. In other 
cases, such as the HECT domain E3s, the activated ubiquitin 
is transferred from E2 to an internal Cys residue on E3 be-
fore conjugation of ubiquitin to the target substrate. Here, the 
E3 has a catalytic role. An additional subset of E3s (U-box 
domain), also termed E4s, serves as a scaffold to aid in the 
transfer of ubiquitin from the E2 to a previously conjugated 
ubiquitin moiety, in effect elongating polyubiquitin chains  
[review see 8].

Similar cascades are involved for the modification of sub-
strate proteins with the various ubiquitin-like proteins [9].  
The Ubls also function as critical regulators of many cellular 
processes, including transcription, DNA repair, signal trans-
duction, autophagy, and cell-cycle control with a growing 
body of data implicating the dysregulation of Ubl-substrate 
modification and mutations in the Ubl-conjugation machin-
ery in the etiology and progression of a number of human 
diseases.  

There is increasing evidence for the concerted interaction 
and interplay between the various pathways; for example 
that of ubiquitin, SUMO and NEDD8 in NF-kB signaling [10] 
and between ubiquitin and autophagy-specific Ubls in selec-
tive autophagy [11].

Ubiquitin/Ubl-protein conjugates are highly dynamic struc-
tures. While an array of enzymes directs the conjugation 
of these modifiers to substrates, there are also dozens of 
deconjugating enzymes (DCEs) that can reverse the process.  
There is much evidence to indicate that DCEs are important 
regulators of the ubiquitin/Ubl systems. These enzymes are 
responsible for processing inactive precursors, proof-read-
ing protein conjugates, removing ubiquitin/Ubl from cellular 
adducts, and keeping the 26S proteasome free of inhibitory 
ubiquitin chains [12].  The importance of various DCEs is now 
well established; however, a detailed understanding of both 
their selectivity and reactivity remains comparatively poor,  
not least due to the current lack of availability of high purity, 
full length, functionally competent enzymes together with 
appropriate substrates facilitating the dissection of selectiv-
ity and specificity of action.

The complexity of the ubiquitin and ubiquitin-like protein 
cascades is considerable.  In mammals, there are at least 
two ubiquitin activating enzymes known, some twenty plus 
conjugating enzymes, over eight hundred ligases, and ap-
proaching one hundred deconjugating enzymes.   These var-
ied components work in a hierarchical context and for ap-
propriate ubiquitinylation to occur the correct combination 
of E1, E2, E3, substrate, and deconjugating enzyme must 
all work in concert.  The similar cascades for the ubiquitin-
like proteins appear not to be as complex as that of ubiq-
uitin with a reduced number of component possibilities. 
 
As our knowledge of the pathways involved in the modifica-
tion of substrates with ubiquitin/Ubls has grown, so have the 
ties between these modifications and human disease.   To 
date aberrancy in the ubiquitin/Ubl signaling systems has 
been implicated in diseases as diverse as malignancies (can-
cer), hypertension, mental retardation, neurodegenerative 
disease, cystic fibrosis, immune system malfunction, inflam-
matory response, and muscle wasting.  It is this essential 
involvement in cellular biochemistry and the development of 
disease that is driving the continued research effort at an 
academic level and the interest by the pharmaceutical and 
biotechnology industry from a drug discovery viewpoint.

The future challenge for Enzo Life Sciences is to continue its  
considerable efforts over the past decade and more and 
continue to  develop and produce more robust tools that fa-
cilitate improved study and a greater understanding of the 
ubiquitin and ubiquitin-like protein pathways. 

Literature References:
[1] 	 The complete amino acid sequence of ubiquitin, an adenylate cyclase stimulating polypeptide 

probably universal in living cells: D.H. Schlesinger, et al.; Biochemistry 14, 2214 (1975)
[2] 	 Ubiquitin superfolds: intrinsic and attachable regulators of cellular activities?: R.J. Mayer, et 

al.; Fold. Des. 3, R97 (1998)
[3] 	 Ubiquitin and ubiquitin-like proteins as multifunctional signals: R.L. Welchman, et al.; Nat. Rev. 

Mol. Cell Biol. 6, 599 (2005)
[4] 	 Quantitative analysis of global ubiquitination in HeLa cells by mass spectrometry: D. Meierhofer, 

et al.; J. Proteome Res. 7, 4566 (2008)
[5] 	 Certain pairs of ubiquitin-conjugating enzymes (E2s) and ubiquitin-protein ligases (E3s) syn-

thesize nondegradable forked ubiquitin chains containing all possible isopeptide linkages: H.T. 
Kim, et al.; J. Biol. Chem. 282, 17375 (2007)

[6] 	 A ubiquitin ligase complex assembles linear polyubiquitin chains: T. Kirisako, et al.; EMBO J. 
25, 4877 (2006)

[7] 	 Ubiquitylation on canonical and non-canonical sites targets the transcription factor neurogenin 
for ubiquitin-mediated proteolysis: J.M. Vosper, et al.; J. Biol. Chem. 284, 15458 (2009)

[8]	 The ubiquitin-proteasome proteolytic pathway: destruction for the sake of construction: M.H. 
Glickman & A. Ciechanover; Physiol. Rev. 82, 373 (2002)

[9] 	 Modification of proteins by ubiquitin and ubiquitin-like proteins: O. Kerscher, et al.; Annu. Rev. 
Cell Dev. Biol. 22, 159 (2006)

[10] Innate link between NF-kappaB activity and ubiquitin-like modifiers: V. Lang and M.S. Rod-
riguez; Biochem. Soc. Trans. 36, 853 (2008)

[11] A role for ubiquitin in selective autophagy: V. Kirkin, et al.; Mol. Cell 34, 259 (2009)
[12] Mechanism and function of deubiquitinating enzymes: A.Y. Amerik & M. Hochstrasser; Bio-

chim. Biophys. Acta 1695, 189 (2004)
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Ubiquitin is the founding member of a family of structurally conserved proteins, the ubiquitin-like proteins (Ubls), which include 
the members SUMO1, 2, & 3, NEDD8, ISG15, FAT10, and others.  A wide variety of ubiquitin and ubiquitin-like proteins and 
their derivatives is offered, facilitating careful exploration and dissection of the complex processes in which these proteins are 
involved. 

Ubiquitin

Sumo
Like ubiquitin, the SUMO proteins are protein modifiers that are covalently attached to the epsilon-amino groups of lysine 
residues within substrates and play an important role in a wide variety of biological processes.  The mammalian SUMO family 
includes at least three members, SUMO-1, SUMO-2 and SUMO-3, and SUMO-4, although the role of the latter remains poorly 
understood. All members are expressed in precursor form and have to be C-terminally processed to give the functionally ac-
tive mature forms.

In contrast to ubiquitinylation, SUMO conjugation is highly specific in terms of target lysine residues, but many aspects of 
substrate and lysine selection by the SUMO conjugating machinery still await clarification. SUMOylation events usually occur 
at a consensus motif, although not all such motifs are modified, demonstrating a need for additional specificity determinants in 
SUMOylation.  In other cases modification occurs at non-consensus sites.  The regulation of SUMOylation is intimately linked 
to other post-translational modifications, including ubiquitinylation, phosphorylation and acetylation.  While target proteins 
are predominantly conjugated to monomeric SUMO, all three SUMO family members are able to form chains in vitro. In cells, 
SUMOs have the potential to polymerise via internal consensus sites for SUMOylation that are present in both SUMO-2 and 
SUMO-3.  SUMO chain formation is reversible; SUMO polymers are disassembled by SUMO proteases both in vitro and in 
vivo. However, the functional relevance of SUMO polymerisation is still unclear and much work focuses on the identity of the 
endogenous target proteins that are conjugated to SUMO polymers. [1]

There is a growing appreciation for the existence of cross-talk mechanisms between the SUMOylation and ubiquitinylation 
processes. Rather than being strictly parallel, these two systems have many points of intersection, and it is likely that the co-
ordination of these two systems is a critical contributor to the regulation of many fundamental cellular events. 

Literature Reference:
[1] Small ubiquitin-related modifiers in chains: A.C. Vertegaal; Biochem. Soc. Trans. 35, 1422 (2007)

Ubiquitin, Ubiquitin-like Proteins & their Derivatives

Product Utility Prod. No. Size

Ubiquitin BML-UW8795-0005 5 mg

Ubiquitin, agarose conjugate For affinity purification of ubiquitin-
binding proteins

BML-UW8630-0500 0.5 ml

Ubiquitin, His6-tagged  For the detection and purification  
of ubiquitinylated substrates

BML-UW8610-0001 1 mg

Ubiquitin, GST-tagged BML-UW8620-0001 1 mg

For ubiquitin mutants, see page 11; and for ubiquitin chains, see page 15.

Product Utility Prod. No. Size

pro-SUMO-1, His6-tagged   For regulation and processing studies BML-UW9190-0500 500 µg

SUMO-1, His6-tagged   
Mature protein for functional studies

BML-UW9195-0500 500 µg

SUMO-1, GST-tagged  BML-UW0160-0500 500 µg

SUMO-1, agarose conjugate For affinity purification of SUMO-1 
interacting proteins

BML-UW0095-0500 0.5 ml

incorporating
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Product Utility Prod. No. Size

pro-SUMO-2, His6-tagged  For regulation and processing studies BML-UW9200-0500 500 µg

SUMO-2, His6-tagged  
Mature protein for functional studies

BML-UW9205-0500 500 µg

SUMO-2, GST-tagged  BML-UW0165-0500 500 µg

SUMO-2, agarose conjugate For affinity purification of  
SUMO-2 interacting proteins

BML-UW0100-0500 0.5 ml

pro-SUMO-3, His6-tagged   For regulation and processing studies BML-UW9210-0500 500 µg

SUMO-3, His6-tagged  
Mature protein for functional studies

BML-UW9215-0500 500 µg

SUMO-3, GST-tagged  BML-UW0170-0500 500 µg

SUMO-3, agarose conjugate For affinity purification of  
SUMO-3 interacting proteins

BML-UW0105-0500 0.5 ml

SUMO Nomenclature
There is confusion within the scientific literature (including NCBI and UniProt protein databases) concerning the nomenclature used for SUMO-2 and 
SUMO-3 paralogs. Please note that Enzo Life Sciences uses the nomenclature proposed by Saitoh and Hinchey [J. Biol. Chem. 275, 6252 (2000)] for 
SUMO-2/SMT3A and SUMO-3/SMT3B and reports data accordingly. 

NEDD8
NEDD8 is a small ubiquitin-like protein that can be conjugated to substrate-proteins in a process known as NEDDylation.  
Although NEDDylation plays a critical regulatory role in cell growth, viability, and development, the spectrum of NEDD8 sub-
strates and its interaction network remains the subject of much investigation.  Originally believed to modify only the cullin fam-
ily members, it is now recognized that a large number of NEDD8 modified and associated proteins are involved in transcription, 
DNA repair and replication, cell cycle regulation and chromatin organization, and remodeling.  Furthermore, mass spectromet-
ric analyses has revealed that NEDD8 can form polymeric chains in vivo [1,2], with mechanisms for formation proposed [3]. 

Literature References:
[1] A targeted proteomic analysis of the ubiquitin-like modifier nedd8 and associated proteins: J. Jones, et al.; J. Proteome Res. 7, 1274 (2008)
[2] Novel substrates and functions for the ubiquitin-like molecule NEDD8: D.P. Xirodimas; Biochem. Soc. Trans. 36, 802 (2008)
[3] The mechanism of poly-NEDD8 chain formation in vitro: Y. Ohki, et al.; BBRC 381, 443 (2009) 

Product Utility Prod. No. Size

pro-NEDD8, His6-tagged   
For regulation and processing studies

BML-UW9220-0500 500 µg

pro-NEDD8, GST-tagged   BML-UW8740-0100 100 µg

NEDD8, His6-tagged   Mature protein for functional studies BML-UW9225-0500 500 µg

NEDD8, agarose conjugate For affinity purification of NEDD8  
interacting proteins

BML-UW0110-0500 0.5 ml
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ISG15
A	lesser	appreciated	and	understood	member	of	the	ubiquitin-like	protein	family	is	ISG15,	a	modifi	er	encoded	by	an	interferon-
stimulated gene. ISG15 has been ascribed important functions in various biological pathways from pregnancy to innate im-
mune responses.  Furthermore, ISG15 has been found to modify several important molecules and affect type I interferon signal 
transduction. Much further work is required in order to further elucidate the biological consequences of ISG15 and ISG15 
modifi	cation	[1],	although	its	role	in	certain	disease	states	such	as	malignant	transformation	has	recently	been	proposed	[2].

Literature reFerenCes:
[1] ISG15: the immunological kin of ubiquitin: K.J. Ritchie & D.E. Zhang; Semin. Cell Dev. Biol. 15, 237 (2004)
[2] Expression, regulation and function of the ISGylation system in prostate cancer: A. Kiessling, et al.; Oncogene 28, 2606 (2009)

Product Utility Prod. No. Size

pro-isg15, His6-tagged  For regulation and processing studies BML-UW9230-0500 500 µg

isg15, His6-tagged  Mature protein for functional studies BML-UW9235-0500 500 µg

isg15, agarose conjugate For affinity purification of ISG15 
interacting proteins

BML-UW0115-0500 0.5 ml

FAT10
FAT10	is	a	small	ubiquitin-like	modifi	er	that	is	encoded	in	the	major	histocompatibility	complex	and	is	synergistically	induc-
ible by tumor necrosis factor alpha and gamma-interferon.  It is composed of two ubiquitin-like domains and possesses a 
free C-terminal diglycine motif that is required for the formation of FAT10 conjugates.  FAT10 conjugates are rapidly degraded 
by the proteasome. Conjugation with FAT10 may thus provide an alternative ubiquitin-independent targeting mechanism for 
degradation	by	the	proteasome,	which	is	both	cytokine	inducible	and	irreversible.	[1].		FAT10	has	been	shown	to	interact	with	
the histone deacetylase HDAC6 which, in the absence of proteasomal degradation, may provide an alternative route to pro-
tein	sequestration	and	removal	by	transporting	conjugates	to	the	aggresome	[2].		Again,	as	with	ISG15	modifi	cation,	a	role	in	
malignant	transformation	has	been	proposed	[3].

Literature reFerenCes:
[1] FAT10, a ubiquitin-independent signal for proteasomal degradation: M.S. Hipp, et al.; Mol. Cell Biol. 25, 3483 (2005).    
[2] The ubiquitin-like modifier FAT10 interacts with HDAC6 and localizes to aggresomes under proteasome inhibition: B. Kalveram, et al.; J. Cell Sci. 121, 4079 (2008) 
[3] FAT10 level in human gastric cancer and its relation with mutant p53 level, lymph node metastasis and TNM staging: F. Ji, et al.; World J. Gastroenterol. 15, 2228 (2009)

miscellaneous Ubls

Product Utility Prod. No. Size

Fat10, His6-tagged   For functional studies BML-UW9240-0250 250 µg

Fat10, agarose conjugate   For affinity purification of FAT10 inter-
acting proteins

BML-UW0140-0500 0.5 ml

Product Utility Prod. No. Size

pro-Ubl5, His6-tagged   For regulation and processing studies BML-UW9495-0100 100 µg

Ubl5, His6-tagged  

Mature proteins for functional studies

BML-UW9525-0100 100 µg

Urm1, His6-tagged  BML-UW9530-0100 100 µg

Fub1 (FUb1), His6-tagged  BML-UW9535-0100 100 µg

incorporating
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Ubiquitin & Ubl mutants

Product Utility Prod. No. Size

Ubiquitin+1 Recombinant frame-shift extended protein BML-UW8790-0100 100 µg

Ubiquitin5
+1 Polyubiquitinylated Ub+1 BML-UW8855-0025 25 µg

[D77]Ubiquitin Incapable of C-terminal isopeptide bond formation BML-UW0345-0001 1 mg

[K0]Ubiquitin   Negative control for poly-ubiquitinylation experiments BML-UW0205-1000 1 mg

[K6-only]Ubiquitin   For production of poly-ubiquitin chains via Lys6 only BML-UW0210-0001 1 mg

[K11-only]Ubiquitin   For production of poly-ubiquitin chains via Lys11 only BML-UW0215-0001 1 mg

[K27-only]Ubiquitin   For production of poly-ubiquitin chains via Lys27 only BML-UW0220-0001 1 mg

[K29-only]Ubiquitin   For production of poly-ubiquitin chains via Lys29 only BML-UW0225-0001 1 mg

[K33-only]Ubiquitin   For production of poly-ubiquitin chains via Lys33 only BML-UW0230-0001 1 mg

[K48-only]Ubiquitin   For production of poly-ubiquitin chains via Lys48 only BML-UW0235-0001 1 mg

[K63-only]Ubiquitin   For production of poly-ubiquitin chains via Lys63 only BML-UW0240-0001 1 mg

[K6R]Ubiquitin For production of poly-ubiquitin chains via all lysines except Lys6 BML-UW0245-0001 1 mg

[K11R]Ubiquitin   For production of poly-ubiquitin chains via all lysines except Lys11 BML-UW0250-0001 1 mg

[K27R]Ubiquitin For production of poly-ubiquitin chains via all lysines except Lys27 BML-UW0255-0001 1 mg

[K29R]Ubiquitin For production of poly-ubiquitin chains via all lysines except Lys29 BML-UW0260-0001 1 mg

[K33R]Ubiquitin For production of poly-ubiquitin chains via all lysines except Lys33 BML-UW0265-0001 1 mg

[K48R]Ubiquitin  For production of poly-ubiquitin chains via all lysines except Lys48 BML-UW8615-0001 1 mg

[K63R]Ubiquitin For production of poly-ubiquitin chains via all lysines except Lys63 BML-UW0275-0001 1 mg

[lys/arg]Ubiquitin Mutants
Useful for the production of poly-ubiquitin chains via specific lysine residues. The range consists of ubiquitin mutants containing only a single lysine 
at specific positions, with all other lysines mutated to arginine, or ubiquitin mutants containing all but one lysine, with the lysine concerned mutated 
to arginine. The mutation of lysine to arginine renders ubiquitin unable to form isopeptide linkages at that position. The ability to undergo thioester 
formation is preserved.
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Technical Note Technical Note

Product Utility Prod. No. Size

[E93R]SUMO-1, GST-tagged  For use in proteomic studies BML-UW0175-0100 100 µg

[K11R]SUMO-2, GST-tagged  Incapable of forming SUMO-2 chains 
at Lys11

BML-UW0380-0100 100 µg

[K11R]SUMO-2  BML-UW0515-0100 100 µg

[K11R]SUMO-3, GST-tagged  Incapable of forming SUMO-3 chains 
at Lys11

BML-UW0385-0100 100 µg

[K11R]SUMO-3  BML-UW0520-0100 100 µg

Biotinylation
Proteins are modified with biotin via reaction between a carboxyl 
group on biotin and primary amino groups within the protein being 
labeled. Depending upon the conditions used and subsequent purifi-
cation procedures, this labelling results in multiple biotinylated spe-
cies modified at the Na-amino group as well as on lysine Nε-amino 
groups.  Although a fully functional C-terminus is maintained, lysine 
amino-group modification may limit the ability to propagate polyu-
biquitin chains.  Biotinylated proteins can be detected using avidin-
based enzyme reagents.

Methylated Ubiquitin
Methylated ubiquitin remains competent for activation, conjugation, 
and ligation to substrate proteins; however, it is not able to form ubiq-
uitin chains as ALL amino groups are blocked by dimethylation.  To 
ensure that all Na- or Nε-chain initiation is inhibited, it is absolutely 
essential that material of the highest integrity be used.  The efficient 
octadimethylation of ubiquitin is hard to achieve.  Enzo Life Sciences’ 
product has been prepared and analysed under stringent conditions 
in order to ensure the integrity of the material supplied.

Product Utility Prod. No. Size

Ubiquitin, [Ne-biotinyl-Lys6]

For detection and purification of  
ubiquitinylated substrates

BML-UW8470-0100 100 µg

Ubiquitin, [Ne-biotinyl-Lys6, Ne-biotinyl-Lys48] BML-UW8475-0100 100 µg

Ubiquitin, [Ne-biotinyl-Lys6, Ne-biotinyl-Lys63] BML-UW8480-0100 100 µg

Ubiquitin, biotinylated (randomly) BML-UW8705-0100 100 µg

Ubiquitin, methylated Incapable of forming poly-ubiquitin 
chains via lysine linkages

BML-UW8555-0001 1 mg

SUMO-1, biotinylated (randomly)
For detection and purification of 

SUMOylated substrates

BML-UW0545-0100 100 µg

SUMO-2, biotinylated (randomly) BML-UW0550-0100 100 µg

SUMO-3, biotinylated (randomly) BML-UW0555-0100 100 µg

NEDD8, biotinylated (randomly) For detection and purification of  
NEDDylated substrates

BML-UW0560-0100 100 µg

Ubiquitin & Ubl N-terminal and Side Chain Derivatives

incorporating
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Ubiquitin & Ubl C-terminal and Side Chain Derivatives

Product Utility Prod. No. Size

Ubiquitin-AMC Fluorogenic substrate for deubiquiti-
nylating enzymes (DUBs)

BML-SE211-0025 25 µg

Ubiquitin aldehyde Potent and specific inhibitor of ubiquitin 
C-terminal hydrolases (UCHs)

BML-UW8450-0050 50 µg

Ubiquitin vinyl sulphone, HA-tagged (HA-Ub-VS)

Covalent inhibitors for detection and 
identification of deubiquitinylating 

enzymes (DUBs)

BML-UW0155-0025 25 µg

Ubiquitin vinyl methyl ester, HA-tagged  
(HA-Ub-VME)

BML-UW0880-0025 25 µg

Chloroethyl-ubiquitin, HA-tagged (HA-Ub-Cl) BML-UW0885-0025 25 µg

Bromoethyl-ubiquitin, HA-tagged (HA-Ub-Br) BML-UW0890-0025 25 µg

Product Utility Prod. No. Size

SUMO-1 aldehyde Specific inhibitors of deSUMOylating 
enzymes

BML-UW0060-0025 25 µg

SUMO-2 aldehyde BML-UW0065-0025 25 µg

SUMO-1-AMC
Fluorogenic substrates for  
deSUMOylating enzymes

BML-UW0040-0025 25 µg

SUMO-1 [93-97]-AMCA BML-UW0500-1000 1 mg

SUMO-2-AMC BML-UW0045-0025 25 µg

NEDD8 aldehyde Potent, specific and reversible  
inhibitor of deNEDDylating enzymes

BML-UW0070-0050 50 µg

NEDD8-AMC Fluorogenic substrate for  
deNEDDylating enzymes

BML-UW0050-0025 25 µg

HA-Ubiquitin Vinyl Sulphone
For the detection and identification of deubiquitinylating enzymes. HA-
Ub-VS is a DUB active site directed probe, that acts as a potent and ir-
reversible inhibitor of DUBs through covalent modification of the active 
site and as a specific probe for enzymes with DUB activity. The HA pep-
tide sequence (YPYDVPDYA), derived from the influenza hemagglutinin 
protein, facilitates sensitive identification or purification of HA-Ub-VS 
modified DUBs through recognition by HA-reactive antibodies and/or 
anti-HA-agarose.

Literature References:
A novel active site-directed probe specific for deubiquitylating enzymes reveals proteasome 
association of USP14: A. Borodovsky, et al.; EMBO 20, 5187 (2001)
Chemistry-based functional proteomics reveals novel members of the deubiquitinating en-
zyme family: A. Borodovsky, et al.; Chem. Biol. 9, 1149 (2002)
Derivitization of the C-terminus of ubiquitin and ubiquitin-like proteins using intein chemistry: 
methods and uses: K.D. Wilkinson, et al.; Methods Enzymol. 399, 37 (2005)

Figure: DUB active site probe 
assay: Western blot showing re-
actions containing HAUbVS only 
(lane 1),  HAUbVS + USP2cd 
(lane 2, Prod. No.BML-UW9850), 
and HAUbVS + GSTUCHL1 (lane 
3, Prod. No. BML-UW9305), 
HAUbVS modified proteins de-
tected using HA-reactive poly-
clonal antibody (Sigma - H6908) 
at 1:2000 dilution.

HAUbVS-UCHL1

HAUbVS-USP2cd

HAUbVS
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Ubiquitin & Ubl Chains

Product Utility Prod. No. Size

Ubiquitin5
+1 Polyubiquitinylated Ub+1 BML-UW8855-0025 25 µg

Di-ubiquitin (Ub2), K
48-linked 

Substrates for deubiquitinylating en-
zyme assays and polyubiquitin binding 

studies

BML-UW9800-0100 100 µg

Di-ubiquitin (Ub2), K
63-linked BML-UW0730-0100 50 µg

tri-ubiquitin (Ub3), K
63-linked BML-UW0745-0100 50 µg

tetra-ubiquitin (Ub4), K
48-linked BML-UW8645-0025 25 µg

tetra-ubiquitin (Ub4), K
63-linked BML-UW0715-0025 25 µg

Poly-ubiquitin chains (Ub2-7), K
48-linked  BML-UW8860-0100 100 µg

Poly-ubiquitin chains (Ub2-7), K
63-linked BML-UW9570-0100 100 µg

Poly-ubiquitin chains (Ub2-16), K
48-linked BML-UW0670-0100 100 µg

([Kwt]Ub)n-ubiquitinylated substrate BML-UW0610-0025 25 µg

([K6 only]Ub)n-ubiquitinylated substrate BML-UW0615-0025 25 µg

([K11 only]Ub)n-ubiquitinylated substrate BML-UW0620-0025 25 µg

([K27 only]Ub)n-ubiquitinylated substrate BML-UW0625-0025 25 µg

([K29 only]Ub)n-ubiquitinylated substrate BML-UW0630-0025 25 µg

([K33 only]Ub)n-ubiquitinylated substrate BML-UW0635-0025 25 µg

([K48 only]Ub)n-ubiquitinylated substrate BML-UW0640-0025 25 µg

([K63 only]Ub)n-ubiquitinylated substrate BML-UW0645-0025 25 µg

Ubiquitin Chains
Useful as standards for chain synthesis, recognition, breakdown studies, for deubiquitinylating enzyme assays and polyubiquitin binding studies.  
Amongst other applications, the novel single isopeptide linkage-based polyubiquitinylated substrate products may find great utility for the detailed 
study of deconjugating enzyme and ubiquitin binding domain specificities.  They have already proven of considerable utility in assisting in the defi-
nition of the isopeptide-linkage specificity of an ubiquitin-reactive monoclonal antibody [1].
Literature reFerenCe:
[1] Analysis of nondegradative protein ubiquitylation with a monoclonal antibody specific for lysine-63-linked polyubiquitin: H. Wang, et al.; PNAS 105, 20197 (2008)

incorporating
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Whilst	there	are	a	great	number	of	antibodies	available	that	are	capable	of	recognising	ubiquitin	or	other	members	of	the	Ubl	
family,	 there	are	 few	 that	are	as	well	described	 in	 the	scientifi	c	 literature	as	 the	monoclonal	antibodies	BML-PW8805	and	
BML-PW8810	[clones	FK1	and	FK2].		These	antibodies	are	capable	of	recognising	mono-	and/or	polyubiquitinylated	species	
and,	when	used	in	concert,	are	capable	of	discriminating	these	modifi	cation	types.		The	introduction	of	the	K63-linkage	specifi	c	
monoclonal	antibody	BML-PW0600	[clone	HWA4C4]	[1]	signalled	the	very	fi	rst	commercially	available	ubiquitin	 isopeptide-
linkage	specifi	c	reagent.		Such	immunological	tools	are	of	huge	value	in	the	determination	of	ubiquitinylation	status	in	a	variety	
of applications.

Literature reFerenCe:
[1] Analysis of nondegradative protein ubiquitylation with a monoclonal antibody specific for lysine-63-linked polyubiquitin: H. Wang, et al.; PNAS 105, 20197 (2008)

Product Specificity Application Prod. No. Size

Ubiquitin-protein conjugates, pab Species independent IHC, WB BML-UG9510-0025
BML-UG9510-0100

25 µl
100 µl

Polyubiquitinylated conjugates, mab [clone FK1] Species independent IHC, WB BML-PW8805-0500 500 µg

Mono- and polyubiquitinylated conjugates, mab 
[clone FK2]

Species independent IHC, IP, WB BML-PW8810-0500 500 µg

Mono- and polyubiquitinylated conjugates,  mab 
[clone FK2] HRP conjugate

Wide range of species ELISA, IHC, WB BML-PW0150-0025
BML-PW0150-0100

25 µg
100 µg

Polyubiquitin (K63-linkage-specifi c), mAb 
[clone HWa4C4]

Wide range of 
species

ELISA, IHC, ICC, 
WB

BML-PW0600-0025
BML-PW0600-0100

25 µl
100 µl

Polyubiquitin (K63-linkage-specifi c), mAb 
[clone HWa4C4] HRP conjugate

Wide range of 
species

WB BML-PW0605-0025
BML-PW0605-0100

25 µl
100 µl

Ub+1, pab Human WB BML-PW9780-0025
BML-PW9780-0100

25 µl
100 µl

Ubiquitin-reactive antibodies
BML-PW8805-0500 500 µg
BML-PW8810-0500 500 µg
Antibodies BML-PW8805 (clone FK1) and BML- PW8810 (clone FK2), are specific for ubiquitin-
protein conjugates and show no reactivity with free ubiquitin under recommended conditions 
of use. Clone FK1 recognizes only polyubiquitinylated proteins and not monoubiquitinylated 
proteins or free ubiquitin, whilst clone FK2 recognizes both mono- and poly-ubiquitinylated 
species but not free ubiquitin. By using these antibodies in concert the degree of protein ubiq-
uitinylation may be determined.

Figure: Immunodetection of single lysine linked polyubiquitin chains by western bloting following SDS-PAGE 
using [A] BML-PW8805 (clone FK1) and [B] BML-PW8810 (clone FK2).

A B

Ubiquitin & Ubl Reactive antibodies 
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Product Specificity Application Prod. No. Size

SUMO-1, pAb Human, mouse, rat IHC, IP, WB ALX-210-174-R200 200 µl

SUMO-1, sheep pAb Human ICC, IP, WB BML-PW0505-0025 
BML-PW0505-0100

25 µl 
100 µl

SUMO-1 (N-terminus), pAb Human WB BML-PW8330-0025 
BML-PW8330-0100

25 µl 
100 µl

SUMO-1 (C-terminus), pAb Human WB BML-PW9460-0025 
BML-PW9460-0100

25 µl 
100 µl

SUMO-2/-3, sheep pAb Human ICC, IP, WB BML-PW0510-0025 
BML-PW0510-0100

25 µl 
100 µl

SUMO-2/-3 (N-terminus), pAb Human WB BML-PW9465-0025 
BML-PW9465-0100

25 µl 
100 µl

NEDD8, pAb Human IP, WB BML-PW9340-0025 
BML-PW9340-0100

25 µl 
100 µl

NEDD8, pAb Human, mouse, rat IHC, ICC, IP, WB ALX-210-194-R200 200 µl

ISG15, pAb Human WB BML-PW9575-0025 
BML-PW9575-0100

25 µl 
100 µl

FAT10, pAb (protein-derived) Human, mouse IP, WB BML-PW9680-0025 
BML-PW9680-0100

25 µl 
100 µl

FAT10, pAb (peptide-derived) Human, mouse IP, WB BML-PW9585-0025 
BML-PW9585-0100

25 µl 
100 µl

Ubl5, pAb Human WB BML-PW9605-0025 
BML-PW9605-0100

25 µl 
100 µl

Urm1, pAb Human IHC, WB BML-PW9595-0025 
BML-PW9595-0100

25 µl 
100 µl

Fub1, pAb Human WB BML-PW9615-0025 
BML-PW9615-0100

25 µl 
100 µl

K63-linkage-specific Ubiquitin-reactive Antibody

FIGURE: [A] Sections through the hippocampus in Alzheimer’s Disease (AD), stained using mAb HWA4C4 (BML-
PW0600) and showing differential staining of neurofibrillary tangles (NFTs). [B] Immunogold labelling TEM in AD 
using HWA4C4 mAb (BML-PW0600) provides evidence that K63-linked polyubiquitin is present in NFTs [1].

Literature Reference:

[1] Immunoreactivity to Lys63-linked polyubiquitin is a feature of neurodegeneration. S. Paine, et al.;  Neurosci. Lett. 460, 205 
(2009).

FIGURE: Western blot following SDS-PAGE of sin-
gle lysine mutant chains probed with pan-reactive 
mAb FK1 (BML-PW8805) & K63-linkage specific mAb 
HWA4C4 (BML-PW0600).

Modification of proteins by addition of K63-linked polyubiquitin chains is implicated in a variety of cellular events, including DNA repair, signal transduc-
tion and receptor endocytosis.  BML-PW0600 specifically recognizes K63-linked polyubiquitin, but NOT any other isopeptide-linked (K6, K11, K27, K29, K33, 
or K48) polyubiquitinylated species.  This unique monoclonal antibody is a powerful tool facilitating the analysis of K63-linked polyubiquitinylation. 

incorporating
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Ubiquitin & Ubl Cascade Enzymes 
The complexity of the ubiquitin and ubiquitin-like protein cascades is considerable.  In mammals, there are some ten activating 
enzymes known, some twenty plus conjugating enzymes, over eight hundred ligases, and approaching one hundred decon-
jugating enzymes.   These varied components work in a hierarchical context and, for appropriate modification with ubiquitin 
or a Ubl to occur, the correct combination of E1, E2, E3, substrate, and deconjugating enzyme must all work in concert.  The 
cascades for the ubiquitin-like proteins appear not to be as complex as that of ubiquitin with a reduced number of component 
possibilities.

The conjugation of ubiquitin and Ubls to substrates usually involves three steps: (i) an initial activation step catalyzed by a 
specific activating enzyme (E1) in which the C-terminus of the protein is activated for subsequent reaction; (ii) an intermediate 
step involving transfer of the protein from the E1 to a covalent linkage with a conjugating enzyme (E2); and (iii) in which the 
protein is transferred to an amino group on the substrate protein, is usually facilitated by a ligase enzyme (E3) [see Figure 5 on 
Page 6]. The E2/E3 interaction determines the target of the protein, dictating its specific biological function. The availability of 
high purity/ high activity recombinant enzymes allows in vitro reconstitution of many of these pathway steps.

Activating Enzymes (E1s) – Proteins

Activating Enzymes (E1s) – Antibodies

Product Utility Prod. No. Size

Ubiquitin activating enzyme UBE1L,  
His6-tagged   Ubiquitin-specific activation

BML-UW9410-0050 50 µg

Ubiquitin activating enzyme UBE1L (rabbit) ALX-202-048-C025 25 µg

SUMO activating enzyme, His6-tagged  SUMO-specific activation BML-UW9330-0025 25 µg

NEDD8 activating enzyme, His6-tagged   NEDD8-specific activation BML-UW9950-0025 25 µg

ISG15 activating enzyme, His8-tagged  ISG15-specific activation BML-UW9955-0025 25 µg

Product Specificity Application Prod. No. Size

Ubiquitin activating enzyme E1A, (N-terminus), pAb Human, rat, mouse, 
rabbit, chicken, cow

IHC, IP, WB BML-PW8385-0025 
BML-PW8385-0100

25 µl 
100 µl

Ubiquitin activating enzyme E1A/B, (N-terminus), pAb Human, rabbit, 
chicken, cow

IHC, IP, WB BML-PW8390-0025 
BML-PW8390-0100

25 µl 
100 µl

Ubiquitin activating enzyme E1A/B, (C-terminus), pAb Wide range of  
species

WB BML-PW8395-0025 
BML-PW8395-0100

25 µl 
100 µl

Ubiquitin activating enzyme Ube1L, pAb Human IHC (FS, PS), 
WB

ALX-210-391-R100 100 µl

Ubiquitin activating enzyme Ube1-L2 (UBA6), pAb Human WB BML-PW0525-0025 
BML-PW0525-0100

25 µl 
100 µl



18

www.enzolifesciences.com

Product Prod. No. Size

Ubiquitin

UbcH1   BML-UW9735-0100 100 µg

UbcH1, His6-tagged   BML-UW9020-0100 100 µg

UbcH1, GST-tagged   BML-UW9730-0100 100 µg

UbcH2, His6-tagged   BML-UW9025-0100 100 µg

UbcH3, His6-tagged   BML-UW8730-0100 100 µg

UbcH5a, His6-tagged   BML-UW9050-0100 100 µg

[C85A]UbcH5a, His6-tagged  BML-UW9055-0100 100 µg

UbcH5b  BML-UW0565-0100 100 µg

UbcH5b, His6-tagged   BML-UW9060-0100 100 µg

[C85A]UbcH5b, His6-tagged   BML-UW9065-0100 100 µg

UbcH5c, His6-tagged  BML-UW9070-0100 100 µg

[C85A]UbcH5c, His6-tagged  BML-UW9075-0100 100 µg

UbcH6, His6-tagged  BML-UW8710-0100 100 µg

UbcH7, His6-tagged   BML-UW9080-0100 100 µg

UbcH8, His6-tagged  BML-UW9135-0100 100 µg

UbcH10, His6-tagged   BML-UW8715-0100 100 µg

UbcH12, His6-tagged   BML-UW9145-0100 100 µg

UbcH13/Mms2, His6-tagged   BML-UW9565-0100 100 µg

hHR6A, His6-tagged    BML-UW9635-0100 100 µg

hHR6B, His6-tagged   BML-UW9640-0100 100 µg

Ubiquitin-conjugating enzyme sampler pack BML-UW8975-0001 1 Pack

SUMO

UbcH9   BML-UW9320-0100 100 µg

NEDD8

UbcH12, His6-tagged   BML-UW9145-0100 100 µg

ISG15

UbcH8, His6-tagged  BML-UW9135-0100 100 µg

Conjugating Enzymes (E2s) – Proteins

incorporating
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Ligases (E3s) – Proteins 

Ligases (E3s) – Antibodies

Product Specificity Application Prod. No. Size

Ubiquitin conjugating enzyme UbcH1, pAb Human, cow WB BML-UG9520-0025 
BML-UG9520-0100

25 µl 
100 µl

UbcH9, pAb Species independent ICC, WB ALX-210-233-C050 50 µg

Product Specificity Application Prod. No. Size

DDA1, pAb Human, mouse IP, WB BML-PW0455-0025 
BML-PW0455-0100

25 µl 
100 µl

DDB1, pAb Human, mouse WB BML-PW0460-0025 
BML-PW0460-0100

25 µl 
100 µl

AtRbx1, pAb Arabidopsis WB BML-PW0465-0025 
BML-PW0465-0100

25 µl 
100 µl

AtCul3, pAb Arabidopsis IP, WB BML-PW0470-0025 
BML-PW0470-0100

25 µl 
100 µl

COP1, pAb Human, mouse, rat, 
hamster, monkey

IP, WB BML-PW9725-0025 
BML-PW9725-0100

25 µl 
100 µl

CHIP, pAb Human WB ALX-210-883-C100 100 µg

Product Prod. No. Size

Ubiquitin

CHIP ALX-201-215-C025 25 µg

Hdm2 catalytic RING domain, GST-tagged  BML-UW0200-0025 25 µg

Rbx1, His6-tagged  BML-UW0395-0025 25 µg

MuRF1, GST-tagged (rat, recombinant) BML-UW0405-0025 25 µg

SUMO

RanBP2ΔFG fragment, GST-tagged  BML-UW9455-0100 100 µg

PIAS1, GST-tagged BML-UW9960-0025 25 µg

Conjugating Enzymes (E2s) – Antibodies
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Deconjugating Enzymes (DCEs) – Proteins 
Deconjugating enzymes (DCEs) can hydrolyse a peptide, amide, ester or thioester bond at the C-terminus of ubiquitin, includ-
ing the post-translationally formed isopeptide bonds found in mono-, multi-, and polyubiquitinylated conjugates. DCEs thus 
have the potential to regulate any ubiquitin/Ubl-mediated cellular process.  Their conservation and widespread occurrence in 
eukaryotes, prokaryotes and viruses shows that these proteases constitute an essential class of enzymes.

Mammals contain some 80-90 deubiquitinylating enzymes (DUBs) falling into five subfamilies, namely the ubiquitin C-terminal 
hydrolases (UCHs); the ubiquitin-specific peptidases (USPs); the ovarian tumor (OTU) domain proteins; the Josephin or Mach-
ado-Joseph disease (MJD) proteins, and the JAMM (Jab1/MPN domain-associated metalloisopeptidase) domain proteases.  
Most DUBs contain a catalytic domain that has sequence similarity within subfamilies and structural similarity across sub-
families, and unrelated sequences either N-terminal or C-terminal (or both) to the catalytic domain.  These flanking sequences 
have been shown to mediate substrate binding and presumably serve as substrate binding domains in all DUBs. They, along 
with the catalytic core, could also contribute binding and cleavage specificity for different ubiquitin-ubiquitin isopeptide link-
ages [1].

Since most DUBs have been identified only by means of sequence similarity to catalytic motifs, there is little known functional 
information on many of these enzymes with only a handful of these DUBs having been characterized with respect to the pro-
teins with which they interact and deubiquitinylate.  However, it is becoming increasingly apparent that DUBs must acquire 
their substrates by binding the target protein in a conjugate or by associating with other macromolecular complexes. Further 
study may reveal a variety of protein partners including substrates, scaffolds, adaptors and ubiquitin receptors.  Much of the 
regulation and specificity of deubiquitinylation arises from the association of DUBs with these protein partners [2].

The relatively few deconjugating enzymes characterized in detail to date provide insights into the crucial regulatory roles 
that they may play and making them potential drug target candidates for therapeutic intervention in ubiquitin/Ubl-related 
diseases.

Literature References:
[1] Deubiquitylating enzymes and disease: S. Singhal, et al.; BMC Biochem. 9 Suppl. 1, S3 (2008)
[2] Protein partners of deubiquitinating enzymes: K.H. Ventii & K.D. Wilkinson; Biochem. J. 414, 161 (2008)

Product Utility Prod. No. Size

UCH-L1 (PGP9.5), GST-tagged 

Ubiquitin C-terminal hydrolases

BML-UW9305-0050 50 µg

UCH-L1 (PGP9.5), His6-tagged    BML-UW9740-0050 50 µg

UCH-L3, His6-tagged  BML-UW9745-0050 50 µg

BAP1, His6-tagged BRCA1-associated ubiquitin  
C-terminal hydrolase

BML-UW9855-0050 50 µg

USP2 catalytic domain, (rat, recombinant)

Ubiquitin specific proteases

BML-UW9850-0100 100 µg

USP5 (isopeptidase T), long form BML-UW9690-0025 25 µg

USP5 (isopeptidase T), short form BML-UW9695-0025 25 µg

USP14 BML-UW9840-0100 100 µg

USP15, His6-tagged   BML-UW9845-0100 100 µg

USP25, isoform 2, His6-tagged  BML-UW0475-0050 50 µg

Otubain-1, His6-tagged   BML-UW0680-0100 100 µg

SENP1 catalytic fragment, GST-tagged   
SUMO specific proteases

BML-UW9760-0100 100 µg

SENP2 catalytic fragment, GST-tagged   BML-UW9765-0100 100 µg

NEDP1, His6-tagged  NEDD8-specific protease BML-UW9770-0100 100 µg

COP9 Signalosome complex Shows kinase, deubiquitinylating, and 
de-NEDDylating activities

BML-PW9425-0010 10 µg

incorporating
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Product Utility Prod. No. Size

Ubiquitin

Z-Leu-Arg-Gly-Gly-AMC 
Fluorogenic substrates for deubiquitinylating 

enzymes (DUBs)

BML-P801-0005 5 mg

Z-Arg-Leu-Arg-Gly-Gly-AMC BML-ZW8585-0005 5 mg

Ubiquitin-AMC BML-SE211-0025 25 µg

Ubiquitin5
+1 Polyubiquitinylated Ub+1 BML-UW8855-0025 25 µg

Di-ubiquitin (Ub2), K
48-linked 

Substrates for DUB assays and polyubiquitin 
binding studies

BML-UW9800-0100 100 µg

Di-ubiquitin (Ub2), K
63-linked BML-UW0730-0050 50 µg

Tri-ubiquitin (Ub3), K
63-linked BML-UW0745-0050 50 µg

Tetra-ubiquitin (Ub4), K
48-linked BML-UW8645-0025 25 µg

Tetra-ubiquitin (Ub4), K
63-linked BML-UW0715-0025 25 µg

Poly-ubiquitin chains (Ub2-7), K
48-linked  BML-UW8860-0100 100 µg

Poly-ubiquitin chains (Ub2-7), K
63-linked BML-UW9570-0100 100 µg

Poly-ubiquitin chains (Ub2-16), K
48-linked BML-UW0670-0100 100 µg

([Kwt]Ub)n-ubiquitinylated substrate BML-UW0610-0025 25 µg

([K6 only]Ub)n-ubiquitinylated substrate BML-UW0615-0025 25 µg

([K11 only]Ub)n-ubiquitinylated substrate BML-UW0620-0025 25 µg

([K27 only]Ub)n-ubiquitinylated substrate BML-UW0625-0025 25 µg

([K29 only]Ub)n-ubiquitinylated substrate BML-UW0630-0025 25 µg

([K33 only]Ub)n-ubiquitinylated substrate BML-UW0635-0025 25 µg

([K48 only]Ub)n-ubiquitinylated substrate BML-UW0640-0025 25 µg

([K63 only]Ub)n-ubiquitinylated substrate BML-UW0645-0025 25 µg

Ubiquitin aldehyde Inhibitor of DUBs BML-UW8450-0050 50 µg

Ubiquitin vinyl sulphone, HA-tagged (HA-Ub-VS)

Covalent inhibitors for detection and 
identification of deubiquitinylating enzymes 

(DUBs)

BML-UW0155-0025 25 µg

Ubiquitin vinyl methyl ester, HA-tagged  
(HA-Ub-VME)

BML-UW0880-0025 25 µg

Chloroethyl-ubiquitin, HA-tagged (HA-Ub-Cl) BML-UW0885-0025 25 µg

Bromoethyl-ubiquitin, HA-tagged (HA-Ub-Br) BML-UW0890-0025 25 µg

SUMO

SUMO-1-AMC
Fluorogenic substrates for de-SUMOylating 

enzymes

BML-UW0040-0025 25 µg

SUMO-1 [93-97]-AMCA BML-UW0500-1000 1 mg

SUMO-2-AMC BML-UW0045-0025 25 µg

SUMO-1 aldehyde
Inhibitors of deSUMOylating enzymes

BML-UW0060-0025 25 µg

SUMO-2 aldehyde BML-UW0065-0025 25 µg

Deconjugating Enzymes (DCEs) – Substrates & Inhibitors 



22

www.enzolifesciences.com

NEDD8

NEDD8-AMC Fluorogenic substrate for deNEDDylating 
enzymes

BML-UW0050-0025 25 µg

NEDD8 aldehyde Inhibitor of deNEDDylating enzymes BML-UW0070-0050 50 µg

Product Specificity Application Prod. No. Size

UCH-L1 (PGP9.5), pAb Human, mouse, rat IHC, WB BML-PG9500-0025 
BML-PG9500-0100

25 µl 
100 µl

USP7 (HAUSP), pAb Human WB BML-PW0540-0025 
BML-PW0540-0100

25 µl 
100 µl

USP15, pAb Human, mouse WB BML-PW9795-0025 
BML-PW9795-0100

25 µl 
100 µl

USP21, pAb Human WB BML-PW0585-0025 
BML-PW0585-0100

25 µl 
100 µl

AMSH (STAMBP), pAb Human WB BML-PW0655-0025 
BML-PW0655-0100

25 µl 
100 µl

MYSM1, pAb Human WB BML-PW0660-0025 
BML-PW0660-0100

25 µl 
100 µl

SENP1, pAb Human, mouse WB ALX-210-862-R200 200 µl

SENP2, pAb Human, mouse WB ALX-210-863-R200 200 µl

SENP2, pAb Mouse ELISA, WB ALX-210-482-C100 100 µg

SENP5, pAb Human WB BML-PW0365-0025 
BML-PW0365-0100

25 µl 
100 µl

SENP6, sheep pAb Human WB BML-PW0370-0025 
BML-PW0370-0100

25 µl 
100 µl

NEDP1, pAb Human WB BML-PW9775-0025 
BML-PW9775-0100

25 µl 
100 µl

CYLD, pAb Human ICC, WB ALX-210-910-C050 50 µg

CYLD, pAb Human ICC, WB BML-PW0760-0025 
BML-PW0760-0100

25 µl 
100 µl

Deconjugating Enzymes (DCEs) – Antibodies 

UCH-L1 (PGP9.5), rabbit pAb 
PGP9.5 (protein gene product 9.5) is abundant in many tissues, but especially so in 
neurons where it has been effectively used as a phenotypic marker [1-3]. PGP9.5 
is a member of the ubiquitin C-terminal hydrolase family [4,5] and immunohisto-
chemical studies have shown that the protein is enriched in several ubiquinated 
inclusion bodies, suggesting that such structures may be metabolically dynamic 
regions of the cell [6]. The antiserum may be used in Western blotting (24kDa) 
[7] and has been used on para-formaldehyde-fixed cryostat, Vibratome and de-
waxed tissue sections, at dilutions up to 1:4000 when used in combination with 
sensitive detection methods, such as ABC-peroxidase (Vector-Elite).

Figure:  Cortical Lewy 
body in human brain im-
munostained using the 
rabbit antiserum to PGP9.5 
(BML-PG9500). Micrograph 
courtesy of Prof. RJ Mayer 
(University of Nottingham).

Literature References:
[1]	PGP 9.5--a new marker for vertebrate neurons and neuroendocrine cells: R.J. Thompson, et al.; Brain Res. 278, 224 (1983)
[2]	The immunolocalization of protein gene product 9.5 using rabbit polyclonal and mouse monoclonal antibodies: P.O. Wilson, et al.; Br. J. Exp. Pathol. 69, 91 (1988)
[3]	Protein gene product (PGP) 9.5 in diagnostic (neuro-) oncology. An immunomorphological study: B. Ermisch & K. Schwechheimer; Clin. Neuropathol. 14, 130 (1995)
[4]	The neuron-specific protein PGP 9.5 is a ubiquitin carboxyl-terminal hydrolase: K.D. Wilkinson, et al.; Science 246, 670 (1989)
[5]	The structure of the human gene encoding protein gene product 9.5 (PGP9.5), a neuron-specific ubiquitin C-terminal hydrolase: I.N. Day, et al.; Biochem. J. 268, 521 (1990)
[6]	Ubiquitin carboxyl-terminal hydrolase (PGP 9.5) is selectively present in ubiquitinated inclusion bodies characteristic of human neurodegenerative diseases: J. Lowe, et al.; J. Pathol. 161, 153 (1990)
[7]	c-myc overexpression activates alternative pathways for intracellular proteolysis in lymphoma cells: R. Gavioli, et al.; Nat. Cell Biol. 3, 283 (2001)
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Target/Substrate Proteins
NF-kB and IKKa
The regulation of all events in the NF-kB signalling pathway involves complex ubiquitin-mediated processes, both proteolytic 
and non-proteolytic.  Similarly, involvement of both SUMO and NEDD8 pathways at different levels of the NF-kB pathway 
is also apparent together with the deconjugating and proteolytic machinery associated with both COP9 signalosome and 
proteasome-related complexes.

In the canonical pathway, NF-kB factors are retained in an inactive state by binding to the inhibitor of NF-kB (IkB) which, in re-
sponse to cell stimulation, is ubiquitinylated (by derivatisation with K48-linked chains) and degraded by the proteasome.  Prior 
to its ubiquitinylation, IkB is phosphorylated by the IkB kinase (IKK) complex.  The IKK complex, consisting of two kinases, 
IKKa and IKKb, and the regulatory component NEMO, is activated by an upstream kinase (TAK1) which is in turn activated 
after TNFa or IL-1 receptor stimulation.

Literature References:
[1] Ubiquitin signals in the NF-kappaB pathway: J. Terzic, et al.; Biochem. Soc. Trans. 35, 942 (2007)
[2] Linear polyubiquitination: a new regulator of NF-kappaB activation: K. Iwai & F. Tokunaga; EMBO Rep. 10, 706 (2009)
[3] The role of ubiquitin in NF-kappaB regulatory pathways: B. Skaug, et al.; Annu. Rev. Biochem. 78, 769 (2009)

p53
p53 is a much studied and complex multifunctional protein, which plays a major role in the cellular response to DNA damage 
and other genomic aberrations. The activation of p53 can lead to either cell cycle arrest and DNA repair, or apoptosis, through 
its involvement in cell cycle regulation as a trans-activator that acts to negatively regulate cell division by controlling a set 
of genes required for these processes. Activation and regulation of the p53 transcription pathway is controlled by a range of 
post-translational modifications. These include conjugation to ubiquitin and the ubiquitin-like proteins SUMO and NEDD8 via 
isopeptide bond formation at specific lysine residues, predominantly at the C-terminus.

In normal cells, p53 is maintained at a low level mainly through Hdm2-mediated ubiquitinylation and subsequent degradation 
by the proteasome. Hdm2 is a RING domain dependent ubiquitin E3 ligase that utilizes its C-terminal RING domain to promote 
not only p53 ubiquitinylation, predominantly at the C-terminus of p53, but also to target Hdm2 itself for auto-ubiquitinylation 
and subsequent degradation.  In contrast, SUMO and NEDD8 modifications have been shown, respectively, to activate and 
inhibit p53 transcriptional activity.

Literature Reference:
[1] p53 ubiquitination by Mdm2: a never ending tail?: A.S. Coutts, et al.; DNA Repair 8, 483 (2009)

Product Detail/Use Prod. No. Size

IkBα, GST-tagged  

Ubiquitinylation/SUMOylation  
substrates

BML-UW9970-0050 50 µg

IkBα  BML-UW9975-0050 50 µg

NF-kB p50, His6-tagged ALX-201-285-C002 2 µg

NF-kB p50, GST-tagged  BML-UW9980-0050 50 µg

NF-kB p50 BML-UW9985-0050 50 µg

NF-kB p65, His6-tagged ALX-201-284-C002 2 µg

NF-kB p65, GST-tagged  BML-UW9990-0050 50 µg

NF-kB p65 BML-UW9995-0050 50 µg

Product Detail/Use Prod. No. Size

p53, His6-tagged   Ubiquitinylation/SUMOylation  
substrates

BML-FW8820-0020 20 µg

p53, GST-tagged   BML-FW9370-0050 50 µg

Hdm2 catalytic RING domain, GST-tagged  Ubiquitinylation substrate BML-UW0200-0025 25 µg

p53 – Proteins
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Product Prod. No. Size

iRF2, His6-tagged  BML-UW0335-0100 100 µg

PMl sUMOylation motif, gst-tagged  BML-UW9965-0100 100 µg

RangaP1 fragment [418-587], gst-tagged   BML-UW9755-0100 100 µg

sP100 fragment [241-360], gst-tagged  BML-UW9825-0100 100 µg

Product Specificity Application Prod. No. Size

p53, mab [clone D0-1] Human ELISA, FC, IHC, 
IP, WB

BML-PW1090-0025 25 µg

p53, mab [clone D0-7] Human ELISA, FC, IHC, 
IP, WB

BML-PW1095-0025 25 µg

p53, mab [clone EX-1] Human WB BML-PW1105-0025 25 µg

p53, mab [clone EX-2] Human WB BML-PW1100-0025 25 µg

p53, mab [clone EX-3] Human WB BML-PW1115-0025 25 µg

p53, mab [clone EX-4] Human WB BML-PW1110-0025 25 µg

p53, mab [clone 1801] Human ELISA, FC, IHC, 
IP, WB

BML-PW1085-0025 25 µg

p53, mab [clone 421] Human, mouse, rat IHC, ICC, IP, WB BML-SA293-0050 50 µg

SUmoylation Substrates – Proteins

Product Specificity Application Prod. No. Size

RangaP1, pab Human WB BML-PW8785-0025
BML-PW8785-0100

25 µl
100 µl

sP100, pab Human ICC, WB BML-PW0325-0025
BML-PW0325-0100

25 µl
100 µl

sUMO-sP100, pab Human ICC BML-PW0330-0025
BML-PW0330-0100

25 µl
100 µl

SUmoylation Substrates – Antibodies

p53 – Antibodies

SUmoylation Substrates

Covalent	modifi	cation	of	proteins	with	SUMO	affects	many	cellular	processes	including	transcription,	nuclear	transport,	DNA	
repair	and	cell	cycle	progression.	Many	hundreds	of	SUMO	targets	have	been	identifi	ed,	although	for	the	majority	the	function	
still remains obscure.   It is possible to investigate the role of SUMOylation by mutating the relevant target lysine and observ-
ing	a	loss	of	function.		However,	such	an	approach	may	prove	diffi	cult	since	mapping	of	the	modifi	cation	site	is	problematic	or	
mutation	does	not	cause	an	obvious	phenotype.		An	alternative	approach	is	to	use	a	‘gain	in	modifi	cation’	analysis	by	produc-
ing	both	SUMO	modifi	ed	and	unmodifi	ed	protein	in vitro	and	comparing	them	in	functional	assays	[1].		The	following	proteins	
may	act	as	substrates	for	SUMO	modifi	cation	in	combination	with	the	necessary	activating	and	conjugation	enzymes.

Literature reFerenCe:
[1] Preparation of sumoylated substrates for biochemical analysis. P. Knipscheer, et al.; Methods Mol. Biol. 497, 201 (2009)

incorporating
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In	pursuing	the	development	of	key	reagents	for	the	detection,	isolation,	purifi	cation,	and	characterisation	of	components	of	
the ubiquitin and ubiquitin-like protein cascades, Enzo Life Sciences has introduced a number of products of key utility.  Prime 
examples	 include	kits	 facilitating	 the	study	of	ubiquitin	and	SUMO	conjugation	 (Prod.	No.	BML-UW9920	&	BML-UW8955),	
UbiQaptureTM-Q	Kit	 (Prod.	No.	BML-UW8995),	 for	 the	 isolation	of	mono-	and	polyubiquitinylated	species,	various	agarose-
immobilised ubiquitin binding domains for investigation of ubiquitin binding parameters, and a comprehensive range of Ubl-
specifi	c	antibodies	facilitating	study	in	a	variety	of	applications.	The	product	range	is	now	extended	further	by	the	addition	of	
a	number	of	agarose-immobilized	ubiquitin-like	proteins.		Such	matrices	facilitate	the	specifi	c	isolation	of	those	components	
within	a	system	having	an	affi	nity	for	an	ubiquitin-like	protein	or	may	be	utilised	in	conjugation	procedures	to	produce	an	aga-
rose immobilized complex.

Detection & isolation Kits & Components

Ubiquitin & Ubl Agarose Conjugates

Product Detail/Use Prod. No. Size

Ubiquitin, agarose conjugate

For protein interaction studies

BML-UW8630-0500 0.5 ml

sUMO-1, agarose conjugate BML-UW0095-0500 0.5 ml

sUMO-2, agarose conjugate BML-UW0100-0500 0.5 ml

sUMO-3, agarose conjugate BML-UW0105-0500 0.5 ml

nEDD8, agarose conjugate BML-UW0110-0500 0.5 ml

isg15, agarose conjugate BML-UW0115-0500 0.5 ml

Fat10, agarose conjugate BML-UW0140-0500 0.5 ml
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Ubiquitin Binding Domains

Structurally distinct ubiquitin modifications, including mono-ubiquitinylation and up to eight types of polyubiquitin chains, en-
able ubiquitin to act as a multifunctional signal. This multifunctionality presupposes the existence of recognition factors that 
transduce the information contained in specific ubiquitin signals into appropriate downstream consequences. 

The >16 thus far characterized UBDs are in general rather small (20-150 amino acids) and diverge in both structure and pat-
terns of ubiquitin recognition. A majority of the UBDs fold into alpha-helical based structures, including the UBA (ubiquitin-
associated domain), UIM (ubiquitin-interacting motif), DUIM (doublesided ubiquitin-interacting motif), MIU (motif interacting 
with ubiquitin), CUE (coupling of ubiquitin conjugation to ER degradation), GAT (GGA: Golgi-localized, gamma-ear containing, 
ADP-ribosylation-factor-binding protein), and TOM (target of Myb) domains. Nonhelical UBDs are also frequent and can be 
exemplified by the different ubiquitin binding zinc fingers (ZnF) such as NZF (Npl4 zinc finger) and PAZ (polyubiquitin-asso-
ciated zinc finger), the Ubc domain present in E2 enzymes, as well as the UEV (ubiquitin-conjugating enzyme variant), GLUE 
(GRAM-like ubiquitin-binding in Eap45), Jab1/MPN, and PFU (PLAA family ubiquitin binding) domains. Besides their structural 
similarities, helical UBDs also share a common attraction to the same binding surface on the ubiquitin moiety, formed by the 
hydrophobic patch including and surrounding isoleucine 44 (Ile44). In contrast, ZnF-based UBDs, such as the A20-ZnF and 
the ZnF-UBP, display highly variable modes of ubiquitin recognition, which is in keeping with their highly divergent biological 
roles.  Furthermore, while some UBDs appear to be strictly connected to a certain protein function, others fail to follow any 
general rules in correlation to functionality.  For review see [1].

Literature Reference:
[1] Functional roles of ubiquitin-like domain (ULD) and ubiquitin-binding domain (UBD) containing proteins.  C. Grabbe & I. Dikic; Chem. Rev., 109, 1481-94 (2009) 

Product Detail/Use Prod. No. Size

19S Subunit S5a (Rpn 10), GST-tagged  

For binding studies of interacting 
proteins

BML-UW8465-0100 100 µg

19S Subunit S5a (Rpn 10), agarose conjugate BML-UW8635-0500 0.5 ml

S5a UIM, agarose conjugate BML-UW9820-0500 0.5 ml

p62 UBA domain, agarose conjugate BML-UW9010-0500 0.5 ml

UQ1 UBA domain, agarose conjugate BML-UW9830-0500 0.5 ml

hHR23B UBA2 domain, agarose conjugate BML-UW9440-0500 0.5 ml

Dsk2 UBA domain, agarose conjugate BML-UW9835-0500 0.5 ml

NUB1/NUB1L UBA domain, agarose conjugate BML-UW9700-0500 0.5 ml

NBR1 UBA domain, agarose conjugate BML-UW9445-0500 0.5 ml

VPS9 CUE domain, agarose conjugate BML-UW9450-0500 0.5 ml

Ubiquitin binding entities sampler pack BML-UW0120-0001 1 Pack

Proteins

Product Specificity Application Prod. No. Size

p62 (SQSTM1), pAb Human IHC, WB BML-PW9860-0025 
BML-PW9860-0100

25 µl 
100 µl

NUB1/1L, pAb Human WB BML-PW9685-0025 
BML-PW9685-0100

25 µl 
100 µl

Antibodies

incorporating
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Whilst the ubiquitin and Ubl signaling pathways are somewhat complex, there is much information that can be gleaned from 
careful study of individual components.  In addition to its range of fundamental reagents, Enzo Life Sciences offers a number 
of kits designed to facilitate more detailed investigation in a consistent and reproducible fashion.  An ubiquitinylation kit (Prod. 
No. BML-UW9920) provides the means for generating a range of thioester-linked ubiquitin conjugation enzymes (E2s), utiliz-
ing the first two steps in the ubiquitin cascade, for use in the transfer of ubiquitin to E3 ligases and the subsequent ubiquiti-
nylation of target/substrate proteins. Similarly a SUMOylation kit (Prod. No. BML-UW8955) provides a means of generating 
SUMOylated proteins in vitro using the SUMO enzyme cascade.  A  NEDDylation kit (Prod. No. BML-UW0590) is also available 
for study of the NEDD8 cascade.

Product Detail/Use Prod. No. Size

Ubiquitin activating kit BML-UW0400-0001 1 Kit

HeLa-derived ubiquitin conjugation/ 
degradation kit

For generating ubiquitinylated proteins BML-UW9915-0001 1 Kit

Ubiquitinylation kit For generating ubiquitin-E2 thioesters BML-UW9920-0001 1 Kit

SUMOylation kit For generating SUMOylated proteins BML-UW8955-0001 1 Kit

NEDDylation kit For generating NEDD8-E2 thioesters BML-UW0590-0001 1 Kit

SUMOylation Kit
This kit provides a means of generating SUMOylated pro-
teins in vitro using the SUMOylation enzyme cascade.  
A short sequence containing the consensus Ψ-K-X-D/E 
(where lysine is the amino acid modified, Ψ is a large hy-
drophobic residue and X is any amino acid residue) is 
thought to be necessary for this in vitro protein SUMOyla-
tion; however SUMOylation has also been observed in 
cases where the consensus site is absent.  A control tar-
get protein is provided together with all other necessary 
components. SUMO-specific antibodies are provided for 
detection of SUMOylated proteins. The kit contains suf-
ficient material for 20 x 20 µL reactions.

Suggested uses
For SUMO-modification of specific proteins •	 in vitro. 

To demonstrate that novel proteins are potential targets •	
for SUMOylation under in vitro conditions. 

To generate substrates for deSUMOylating enzymes, •	
such as SENP1 and SENP2. 

To test proteins for SUMO E3 ligase activity.•	

FIGURE: Western blots following SDS-PAGE of SUMOylation assays using: A:  
RANGAP1 (BML-UW9755); B: SP100 (BML-UW9825); and C: p53 (BML-FW9370) as 
substrate proteins with the three SUMOs assayed in the presence (+) and absence 
(-) of ATP– lane 1: SUMO1 (BML-UW9195); lane 2: SUMO2 (BML-UW9205); and lane 
3: SUMO3 (BML-UW9215). Detection was with the appropriate SUMO antibodies 
(SUMO-1: BML-PW9460, SUMO-2/3: BML-PW9465).

Detection and Isolation Kits
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Product Detail/Use Prod. No. Size

UbiqapturetM-q kit For isolation and enrichment of ubiquiti-
nylated proteins

BML-UW8995-0001 1 Kit

Ubiqapture Kit
A	kit	 specifi	cally	 developed	 for	 the	 isolation	 and	enrich-
ment of ubiquitinylated proteins. The kit facilitates the 
isolation of both mono- and poly-ubiquitinylated proteins 
(independent of lysine residue chain linkage) from cell ex-
tracts, tissue lysates and in vitro assay solutions through 
the	use	of	a	broad	spectrum	affi	nity	matrix.	Captured	pro-
teins	may	be	analyzed	by	Western	blotting	using	the	highly	
sensitive	 ubiquitin-conjugate	 specifi	c	 antibody	provided,	
using	antibodies	to	specifi	c	proteins	of	interest,	or	eluted	
from the matrix for subsequent biochemical characteriza-
tion.  The UbiQapture™-Q matrix supplied with the kit has 
superior binding characteristics compared to other com-
mercially available matrices and is compatible with a wide 
range of lysate buffers and cell/tissue samples from a va-
riety	 of	 species.	 	 The	 kit	 provides	 suffi	cient	material	 for	
approximately 25 binding assays.

Suggested uses
Isolation and detection of ubiquitinylated protein conju-•	
gates	from	a	specifi	c	cell/tissue	lysate.

Capture	 and	 analysis	 of	 specifi	c	 ubiquitinylated	 pro-•	
tein conjugates of interest from particular cell/tissue 
lysates. 

Separation of ubiquitinylated/non-ubiquitinylated forms •	
of	specifi	c	proteins	of	interest.	

Release of free proteins in their active/native form •	
by cleavage of ubiquitin/ubiquitin chains from the 
UbiQapture™-Q matrix using a deubiquitinylating en-
zyme. 

Release of ubiquitinylated proteins in their active/native •	
form by elution from the UbiQapture™-Q matrix using 
high salt buffer.

Figure: Schematic overview of UbiQapture Kit isolation and detection process.

Figure: Western blot analysis demonstrat-
ing ubiquitin enrichment of partially purified 
and lysate-derived ubiquitinylated proteins 
after UbiQapture. Ubiquitin-protein conju-
gates present in starting material, unbound 
fraction and elution fraction were detected 
by western blotting using the provided 
ubiquitin-conjugate specific HRP-linked 
antibody (BML-KW0150) at a dilution of 
1:1000 dilution. A: Capture of ubiquitinylated 
UbcH5a from in vitro ubiquitinylation assay. 
B: Capture of Ub-protein conjugates from 
control ubiquitinylated-protein lysate (BML-
UW0130). Key: SM = Starting Material, UF = 
Unbound Fraction and EL = Elution Fraction.

Product Detail/Use Prod. No. Size

Fraction i (Fri, Hela) For ubiquitinylation assays and in vitro 
conjugation experiments

BML-HW8600-0001 1 mg

Fraction ii (Frii, Hela) BML-HW8605-0001 1 mg

Hela s100 fraction For demonstrating ubiquitin-proteas-
ome mediated conjugation/degradation

BML-SW8750-0001 1 mg

10 x Ubiquitinylation kit buffer Assay buffer from the Ubiquitinylation 
Kit

BML-KW9885-0005 5 ml

10 x sUMOylation kit buffer Assay buffer from the SUMOylation Kit BML-KW9890-0005 5 ml

Mg2+/atP activating solution To facilitate efficient conjugation and 
degradation studies

BML-EW9805-0100 100 µl

atP (energy) regeneration solution BML-EW9810-0100 100 µl

Kit Components and Reagents

incorporating



Enzo Life Sciences has an extensive listing of reagents for investigation of the proteasome and related multi-subunit com-
plexes possessing various catalytic activities.  These complexes include the proteasome in its various forms (30S, 26S, 20S, 
19S, 11S, and chimeras thereof), the COP9 signalosome, TPPII and other post-proteasomal processing enzymes.

Proteasome & Related Complexes

11S Activator – Proteins

11S Activator – Antibodies

miscellaneous Activator Complexes - Antibodies

Product Prod. No. Size

11s activator complex BML-PW9420-0025 25 µg

11s subunit a, gst-tagged   BML-PW9120-0100 100 µg

11s subunit a BML-PW9865-0100 100 µg

11s subunit b, gst-tagged BML-PW9125-0100 100 µg

11s subunit b BML-PW9870-0100 100 µg

11s subunit γ, gst-tagged BML-PW9130-0100 100 µg

11s subunit γ BML-PW9875-0100 100 µg

Product Specificity Application Prod. No. Size

11s subunit a, pab Human, mouse, rat IHC, WB BML-PW8185-0025
BML-PW8185-0100

25 µl
100 µl

11s subunit b, pab Human, mouse, rat IHC, WB BML-PW8240-0025
BML-PW8240-0100

25 µl
100 µl

11s subunit γ, pab Human, mouse IHC, WB BML-PW8190-0025
BML-PW8190-0100

25 µl
100 µl

11s subunit antibodies, sampler pack BML-PW8915-0001 3 x 10 µl

Product Specificity Application Prod. No. Size

blm10, pab Saccharomyces 
cervisiae

WB BML-PW0570-0025
BML-PW0570-0100

25 µl
100 µl

POMP, pab Human, rat, monkey IHC, IP, WB BML-PW9715-0025
BML-PW9715-0100

25 µl
100 µl
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19S Regulator ATPase Subunits – Antibodies

Product Specificity Application Prod. No. Size

19s subunit Rpt1 (s7), pab Yeast WB BML-PW8255-0025
BML-PW8255-0100

25 µl
100 µl

19s subunit Rpt1 (s7), pab Human, yeast WB BML-PW8165-0025
BML-PW8165-0100

25 µl
100 µl

19s subunit Rpt1 (s7), pab Human WB BML-PW8315-0025
BML-PW8315-0100

25 µl
100 µl

19s subunit Rpt1 (s7), mab [clone Mss1-104] Human, mouse WB BML-PW8825-0025
BML-PW8825-0100

25 µl
100 µl

19s subunit Rpt1 (s7), mab [clone Mss1-92] Human IP BML-PW9400-0025
BML-PW9400-0100

25 µl
100 µl

19s subunit Rpt2 (s4), pab Wide range of species IHC, WB BML-PW8160-0025
BML-PW8160-0100

25 µl
100 µl

19s subunit Rpt2 (s4), pab Yeast WB BML-PW8260-0025
BML-PW8260-0100

25 µl
100 µl

19s subunit Rpt2 (s4), pab Human, mouse WB BML-PW8305-0025
BML-PW8305-0100

25 µl
100 µl

19s subunit Rpt2 (s4), pab Arabidopsis WB BML-PW0445-0025
BML-PW0445-0100

25 µl
100 µl

19s subunit Rpt3 (s6b), pab Human, yeast IHC, WB BML-PW8250-0025
BML-PW8250-0100

25 µl
100 µl

19s subunit Rpt3 (s6b), pab Human, mouse, rat, 
cow

IHC, WB BML-PW8175-0025
BML-PW8175-0100

25 µl
100 µl

19s subunit Rpt3 (s6b), mab [clone tbP7-27] Human, rabbit IHC, IP, WB BML-PW8765-0025
BML-PW8765-0100

25 µl
100 µl

19s subunit Rpt4 (s10b), pab Human, yeast IHC, WB BML-PW8220-0025
BML-PW8220-0100

25 µl
100 µl

19s subunit Rpt4 (s10b), mab [clone p42-23] Human, mouse WB BML-PW8830-0025
BML-PW8830-0100

25 µl
100 µl

19s subunit Rpt5 (s6a), pab Yeast WB BML-PW8245-0025
BML-PW8245-0100

25 µl
100 µl

19s subunit Rpt5 (s6a), pab Arabidopsis, cauli-
flower

IHC, WB BML-PW8375-0025
BML-PW8375-0100

25 µl
100 µl

19s subunit Rpt5 (s6a), pab Human WB BML-PW8310-0025
BML-PW8310-0100

25 µl
100 µl

19s subunit Rpt5 (s6a), mab [clone tbP1-19] Human, mouse, rat, 
rabbit

IHC, WB BML-PW8770-0025
BML-PW8770-0100

25 µl
100 µl

19s subunit Rpt6 (s8), pab Human, yeast IHC, WB BML-PW8215-0025
BML-PW8215-0100

25 µl
100 µl

incorporating
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Product Specificity Application Prod. No. Size

19s subunit Rpt6 (s8), pab Human WB BML-PW8320-0025
BML-PW8320-0100

25 µl
100 µl

19s subunit Rpt6 (s8), mab [clone p45-110] Human, mouse, rat IHC, IP, WB BML-PW9265-0025
BML-PW9265-0100

25 µl
100 µl

atPase subunit antibodies, sampler pack 
(human) 

BML-PW8935-0001 10 x 10 µl

atPase subunit antibodies, sampler pack (yeast) BML-PW8940-0001 8 x 10 µl

Product Specificity Application Prod. No. Size

19s subunit Rpn2 (s1), mab [clone 112-1] Human WB BML-PW9270-0025
BML-PW9270-0100

25 µl
100 µl

19s subunit Rpn5, pab S. cervisiae, 
A. thaliana

WB BML-PW0450-0025
BML-PW0450-0100

25 µl
100 µl

19s subunit Rpn6 (s9), pab Arabidopsis, 
cauliflower

WB BML-PW8370-0025
BML-PW8370-0100

25 µl
100 µl

19s subunit Rpn7 (s10a), pab Human, yeast IP, WB BML-PW8225-0025
BML-PW8225-0100

25 µl
100 µl

19s subunit Rpn8 (s12), pab Human IHC, WB BML-PW8180-0025
BML-PW8180-0100

25 µl
100 µl

19s subunit Rpn10 (s5a), mab [clone s5a-18] Human IHC, IP, WB BML-PW9250-0025
BML-PW9250-0100

25 µl
100 µl

19s subunit Rpn11 (s13), pab Human WB BML-PW9625-0025
BML-PW9625-0100

25 µl
100 µl

19s subunit Rpn12 (s14), pab Human IHC, WB BML-PW8815-0025
BML-PW8815-0100

25 µl
100 µl

19s subunit Rpn12 (s14), mab [clone p31-27] Human IHC, WB BML-PW8835-0025
BML-PW8835-0100

25 µl
100 µl

19s subunit Rpn12 (s14), mab [clone p31-38] Human IP BML-PW9260-0025
BML-PW9260-0100

25 µl
100 µl

19s subunit Rpn12 (s14), pab Arabidopsis, 
cauliflower

WB BML-PW0440-0025
BML-PW0440-0100

25 µl
100 µl

non-atPase subunit antibodies, sampler pack (human) BML-PW8965-0001 7 x 10 µl

aDRM1, pab Human, mouse WB BML-PW9910-0025
BML-PW9910-0100

25 µl
100 µl

gankyrin, pab  Human WB BML-PW8325-0025
BML-PW8325-0100

25 µl
100 µl

19S Regulator non-ATPase Subunits – Protein

19S Regulator non-ATPase Subunits – Antibodies

Product Detail/Use Prod. No. Size

gankyrin, His6-tagged A proteasome-interacting protein BML-UW9815-0100 100 µg
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Product Specificity Application Prod. No. Size

PI31, pAb Human, mouse WB BML-PW9710-0025 
BML-PW9710-0100

25 µl 
100 µl

PAC1, mAb [clone EX-5] Human IP, WB BML-PW0480-0025 
BML-PW0480-0100

25 µl 
100 µl

PAC2, mAb [clone EX-6] Human IP, WB BML-PW0485-0025 
BML-PW0485-0100

25 µl 
100 µl

PAC3, mAb [clone EX-7] Human IP, WB BML-PW0490-0025 
BML-PW0490-0100

25 µl 
100 µl

PBA1, pAb Arabidopsis WB BML-PW0430-0025 
BML-PW0430-0100

25 µl 
100 µl

PBF1, pAb Arabidopsis WB BML-PW0435-0025 
BML-PW0435-0100

25 µl 
100 µl

Product Detail/Use Prod. No. Size

20S Proteasome complex Isolated and purified from human 
erythrocytes

BML-PW8720-0050 50 µg

20S Proteasome complex Purified from Saccharomyces  
cerevisiae

BML-PW8775-0050 50 µg

20S Immunoproteasome complex Isolated from human spleen BML-PW9645-0050 50 µg

Product Detail/Use Prod. No. Size

20S Proteasome assay kit for drug discovery Fluorogenic, non-radioactive assay for 
screening inhibitors and modulators of 
the 20S proteasome

BML-AK740-0001 1 Kit

20S Proteasome Complex – Proteins

Proteasome-associated Proteins – Antibodies

20S Proteasome Assay Kits

Proteasome ELISA Kit

Proteasomes are non-lysosomal proteolytic complexes 
localised primarily in the cytoplasm and in the nucleus 
of eukaryotic cells [1]. In patients suffering from auto-
immune diseases, malignant myelo-proliferative syn-
dromes, multiple myeloma, acute and chronic lymphatic 
leukaemia, solid tumour, sepsis or trauma, the concen-
tration of circulating proteasome has been found to be 
elevated, to correlate with the disease state, and may 
have prognostic significance [1-4].

This kit provides the means to quantify proteasome con-
centrations in biological samples using a Sandwich ELISA 
technique, utilizing two proteasome subunit specific anti-
bodies for capture and detection purposes, together with 
a highly sensitive substrate. Sample proteasome levels 
are determined by comparison to a 20S proteasome cali-
bration curve produced in parallel. This kit provides suf-
ficient material for a single 96 well plate.

Potential utilisation:
Determination of proteasome levels in biological sam-•	
ples (cell lysates, tissue extracts, plasma, serum)

Comparison of proteasome levels in plasma/serum •	
samples associated with a particular disease/illness 
with samples from healthy controls

Investigation of variation in proteasome levels in abnor-•	
mal cell lines/tissues

Literature References:
[1] Immunological methods to quantify and characterize proteasome complexes: development 

and application: M. Majetschak & L. T. Sorell; J. Immunol. Methods. 334, 91-103 (2008)
[2] Serum concentration and localization in tumor cells of proteasomes in patients with he  	

matologic malignancy and their pathophysiologic significance: M. Wada, et al.; J. Lab. Clin. 
Med. 121, 215-223 (1993)

[3] Circulating proteasomes are markers of cell damage and immunologic activity in autoim-
mune diseases: K. Egerer, et al.; J. Rheumatol. 29, 2045-2052 (2002)

[4] Circulating proteasome levels are an independent prognostic factor for survival in multiple 
myeloma: C. Jakob, et al.; Blood. 109, 2100-2105 (2007)

BML-PW0575-0001� 1 Kit

incorporating
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Product Specificity Application Prod. No. Size

20S Subunits a1, 2, 3, 5, 6 & 7, mAb  
[clone MCP231]

Human, rabbit, rat, 
mouse, yeast, potato

IHC, WB BML-PW8195-0025 
BML-PW8195-0100

25 µl 
100 µl

20S Subunit a2, mAb [clone MCP21] Human, rabbit, cow IHC, IP, WB BML-PW8105-0025 
BML-PW8105-0100

25 µl 
100 µl

20S Subunit a2, mAb [clone MCP21], agarose conjugate Human, rabbit, cow WB BML-PW8335-0500 0.5 ml

20S Subunit a2, mAb [clone MCP236] Human, mouse WB BML-PW9385-0025 
BML-PW9385-0100

25 µl 
100 µl

20S Subunit a3, mAb [clone MCP257] Human, mouse, rat, 
rabbit

IHC, WB BML-PW8115-0025 
BML-PW8115-0100

25 µl 
100 µl

20S Subunit a4, mAb [clone MCP34]  Human IHC, IP, WB BML-PW8120-0025 
BML-PW8120-0100

25 µl 
100 µl

20S Subunit a4, mAb [clone MCP34], agarose conjugate Human WB BML-PW9005-0500 0.5 ml

20S Subunit a4, mAb [clone MCP79] Human, mouse IHC, IP, WB BML-PW9140-0025 
BML-PW9140-0100

25 µl 
100 µl

20S Subunit a5, mAb [clone MCP196] Human, mouse, rat, 
rabbit

IHC, WB BML-PW8125-0025 
BML-PW8125-0100

25 µl 
100 µl

20S Subunit a6, mAb [clone MCP20] Human, rabbit IHC, IP, WB BML-PW8100-0025 
BML-PW8100-0100

25 µl 
100 µl

20S Subunit a6, mAb [clone MCP106] Human, mouse, rabbit WB BML-PW9390-0001 1 ml

20S Subunit a7, mAb [clone MCP72] Human, rat, rabbit, 
yeast, arthropod

IHC, WB BML-PW8110-0025 
BML-PW8110-0100

25 µl 
100 µl

20S Subunit a (specificity unknown), mAb  
[clone HP810]

Human IHC, IP BML-PW8265-0100 100 µg

20S Subunit a (specificity unknown), mAb  
[clone HP903]

Human IHC, IP BML-PW8270-0100 100 µg

20S Subunit a (specificity unknown), mAb  
[clone HP103]

Human ICC BML-PW8275-0100 100 µg

20S Subunit a (specificity unknown), mAb  
[clone HP305]

Human IHC BML-PW8280-0100 100 µg

20S Proteasome ‘core’ subunits, pAb Human, mouse, rat, 
rabbit, yeast

IHC, IP, WB BML-PW8155-0025 
BML-PW8155-0100

25 µl 
100 µl

20S Proteasome 'core' subunits (yeast), pAb Yeast WB BML-PW9355-0025 
BML-PW9355-0100

25 µl 
100 µl

20S a-Subunits antibody, sampler pack BML-PW8900-0001 8 x 10 µl

20S a-Subunits antibody, sampler pack  
(for immunofluorescence) 

BML-PW8925-0001 4 x 25 µg

20S Proteasome a-Subunits – Antibodies
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Product Specificity Application Prod. No. Size

20S Subunit b1, mAb [clone MCP421] Human, rabbit, yeast IHC, WB BML-PW8140-0025 
BML-PW8140-0100

25 µl 
100 µl

20S Subunit b1i, pAb Human IHC, WB BML-PW8345-0025 
BML-PW8345-0100

25 µl 
100 µl

20S Subunit b1i, pAb Human, mouse, rat IHC, WB BML-PW8205-0025 
BML-PW8205-0100

25 µl 
100 µl

20S Subunit b1i, mAb [clone LMP2-13] Human, rat IHC, WB BML-PW8840-0025 
BML-PW8840-0100

25 µl 
100 µl

20S Subunit b2, mAb [clone MCP168] Human, yeast IHC, WB BML-PW8145-0025 
BML-PW8145-0100

25 µl 
100 µl

20S Subunit b2, mAb [clone MCP165] Human, mouse IHC, WB BML-PW9300-0025 
BML-PW9300-0100

25 µl 
100 µl

20S Subunit b2i, pAb Human WB BML-PW8350-0025 
BML-PW8350-0100

25 µl 
100 µl

20S Subunit b2i, pAb  Human, mouse IHC, WB BML-PW8150-0025 
BML-PW8150-0100

25 µl 
100 µl

20S Subunit b2/b2i, pAb Human, mouse, yeast IHC, WB BML-PW8210-0025 
BML-PW8210-0100

25 µl 
100 µl

20S Subunit b3, mAb [clone MCP102] Human, rabbit, rat, 
mouse

IHC, WB BML-PW8130-0025 
BML-PW8130-0100

25 µl 
100 µl

20S Subunit b4, pAb Human, mouse, rat WB BML-PW8890-0025 
BML-PW8890-0100

25 µl 
100 µl

20S Subunit b5, pAb Human IHC, WB BML-PW8895-0025 
BML-PW8895-0100

25 µl 
100 µl

20S Subunit b5i, pAb Human IHC, WB BML-PW8355-0025 
BML-PW8355-0100

25 µl 
100 µl

20S Subunit b5i, pAb Human, mouse, rat IHC, WB BML-PW8200-0025 
BML-PW8200-0100

25 µl 
100 µl

20S Subunit b5i, mAb [clone LMP7-1] Human, rat IHC, WB BML-PW8845-0025 
BML-PW8845-0100

25 µl 
100 µl

20S Subunit b6, pAb Human, rat, mouse IHC, WB BML-PW9000-0025 
BML-PW9000-0100

25 µl 
100 µl

20S Subunit b7, mAb [clone MCP205]  Human, rabbit IHC, WB BML-PW8135-0025 
BML-PW8135-0100

25 µl 
100 µl

20S Subunit b7, mAb [clone MCP219] Human, mouse WB BML-PW9395-0025 
BML-PW9395-0100

25 µl 
100 µl

20S Subunit b7, mAb [clone MCP444] Human IP, WB BML-PW9150-0025 
BML-PW9150-0100

25 µl 
100 µl

20S Proteasome ‘core’ subunits, pAb Human, mouse, rat IHC, IP, WB BML-PW8155-0025 
BML-PW8155-0100

25 µl 
100 µl

20S Proteasome 'core' subunits (yeast), pAb Saccharomyces 
cerevisiae

WB BML-PW9355-0025 
BML-PW9355-0100

25 µl 
100 µl

20S b-Subunits antibody, sampler pack BML-PW8905-0001 13 x 10 µl

20S Proteasome b-Subunits – Antibodies

incorporating
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Product Chymotrypsin-
like

Trypsin-like Caspase-like Prod. No. Size

Ac-Ala-Pro-Nle-Asp-H x BML-AW9485-0100 100 µg

Ac-Leu-Leu-Met-H (ALLM)  x x BML-PI100-0005 
BML-PI100-0025

5 mg 
25 mg

Ac-Leu-Leu-Nle-H (ALLN) x x BML-P120-0005 
BML-P120-0025

5 mg 
25 mg

Aclacinomycin A (Aclarubicin) x BML-AW8655-0005 5 mg

Ada-(Ahx)3-(Leu)3-vinylsulfone x x x BML-AW9155-0100 100 µg

Ada-Lys(biotinyl)-(Ahx)3-(Leu)3-vinyl-
sulfone

x x x BML-AW9165-0100 100 µg

Ada-Tyr-(Ahx)3-(Leu)3-vinylsulfone x x x BML-AW9160-0100 100 µg

Bactenecin-5  x x x BML-BW9315-0100 100 µg

Celastrol x ALX-350-332-M005 
ALX-350-332-M025

5 mg 
25 mg

(-)-Epigallocatechin gallate (EGCG) x ALX-270-263-M010 
ALX-270-263-M050

10 mg 
50 mg

Epoxomicin x BML-PI127-0100 100 µg

Gliotoxin x BML-PI129-0002 
BML-PI129-0010

2 mg 
10 mg

Lactacystin (native) x x ALX-350-245-MC01 
ALX-350-245-MC05 
ALX-350-245-M001

0.1 mg 
0.5 mg 

1 mg

Lactacystin (synthetic) x x BML-PI104-0200 
BML-PI104-1000

200 µg 
1 mg

clasto-Lactacystin b-lactone x x BML-PI108-0100 100 µg

NIP-(Leu)3-vinylsulfone x x x BML-NW8780-0500 500 µg

N-Tosyl-Lys-chloromethylketone 
(TLCK)

x BML-PI121-0200 200 mg

PR11 x x x BML-PW9325-0100 100 µg

PR26 x x x BML-PW9790-0100 100 µg

PR39 x x x BML-PW8850-0100 100 µg

Z-Ile-Glu(OtBu)-Ala-Leu-H (PSI) x x BML-ZW8410-0005 5 mg

Z-Leu-Leu-Leu-B(OH)2 (MG262) x x BML-PI109-0100 100 µg

Z-Leu-Leu-Leu-H (MG132) x x BML-PI102-0005 
BML-PI102-0025

5 mg 
25 mg

Z-Leu-Leu-Leu-vinylsulfone x x x BML-ZW9170-0500 500 µg

Z-Leu-Leu-Nva-H (MG115) x x BML-ZW8445-0005 5 mg

Z-Leu-Leu-Phe-H x ALX-260-090-M001 
ALX-260-090-M005

1 mg 
5 mg

Z-Leu-Leu-Tyr-ketoaldehyde x BML-ZW8655-0005 5 mg

Z-Pro-Nle-Asp-H x BML-ZW9490-0100 100 µg

Proteasome inhibitor pack x x x BML-PW9901-0001 1 Pack

Proteasome Inhibitors
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Product Chymotrypsin-
like

Trypsin-like Caspase-like Prod. No. Size

Ac-Arg-Leu-Arg-AMC x BML-AW9785-0005 5 mg

Ac-Gly-Pro-Leu-Asp-AMC x BML-AW9560-0005 5 mg

Ac-Nle-Pro-Nle-Asp-AMC x BML-AW9555-0005 5 mg

Boc-Leu-Arg-Arg-AMC x BML-BW8515-0005 5 mg

Bz-Val-Gly-Arg-AMC x BML-BW9375-0005 5 mg

MCMV pp89 substrate peptide x x x BML-PW9380-0100 100 µg

Suc-Arg-Pro-Phe-His-Leu-Leu-Val-
Tyr-AMC

x BML-SW8525-0005 5 mg

Suc-Leu-Leu-Val-Tyr-AMC x BML-P802-0005 5 mg

Suc-Leu-Tyr-AMC x BML-P130-0020 20 mg

Z-Leu-Leu-Glu-AMC x BML-ZW9345-0005 5 mg

Z-Leu-Leu-Glu-bNA x BML-ZW8520-0005 5 mg

Z-Gly-Gly-Leu-AMC x BML-ZW8505-0005 5 mg

Z-Gly-Gly-Leu-bNA x BML-ZW8510-0005 5 mg

Z-Leu-Leu-Leu-AMC  
(Proteasome Substrate I)

x ALX-260-088-M001 
ALX-260-088-M005

1 mg 
5 mg

Z-Val-Lys-Met-AMC  
(Proteasome Substrate IV)

x ALX-260-087-M001 
ALX-260-087-M005

1 mg 
5 mg

Proteasome substrate pack x x x BML-PW9905-0001 1 Pack

Proteasome Substrates

26S Proteasome Proteins & Kits

Product Detail/Use Prod. No. Size

26S Proteasome complex Highly purified preparation of ‘26S’ proteasomes useful 
for carrying out in vitro protein degradation studies with 
suitably ubiquitinylated protein substrates.

BML-PW9310-0050 50 µg

26S Proteasome degradation kit This kit contains a highly purified, human erythrocyte 
derived, preparation of ‘26S’ proteasomes useful for 
carrying out in vitro protein degradation studies with 
suitably ubiquitinylated protein substrates. The prepa-
ration consists of a high purity mixture of ‘26S’ protea-
somes singly (26S) and doubly (30S) capped with 19S 
regulatory subunit complexes in the ratio of 40% single 
cap : 60% double capped at the time of preparation. 
Additional kit components include ATP for proteasomal 
activation. Quantity: 96 assays.

BML-PW8950-0001 1 Kit

Proteasome ELISA Kit This kit provides the means to quantify proteasome con-
centrations in biological samples using a Sandwich ELI-
SA technique, utilizing two proteasome subunit specific 
antibodies for capture and detection purposes, together 
with a highly sensitive substrate. This kit provides suf-
ficient material for a single 96 well plate.

BML-PW0575-0001 1 Kit

incorporating
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COP9 Signalosome CSN – Protein

Product Detail/Use Prod. No. Size

COP9 Signalosome complex Isolated from human erythrocytes BML-PW9425-0010 10 µg

Product Detail/Use Prod. No. Size

Tripeptidyl peptidase II (TPPII) complex Isolated from human erythrocytes BML-PW9660-0010 10 µg

COP9 Signalosome CSN – Antibodies

TPPII – Protein

TPPII – Antibody

Product Specificity Application Prod. No. Size

Csn1, pAb Human, mouse, pig IHC, IP, WB BML-PW8285-0025 
BML-PW8285-0100

25 µl 
100 µl

Csn2, pAb Human IHC, IP, WB BML-PW8230-0025 
BML-PW8230-0100

25 µl 
100 µl

Csn2, pAb Mouse IP, WB BML-PW9720-0025 
BML-PW9720-0100

25 µl 
100 µl

Csn3, pAb Human IHC, WB BML-PW8235-0025 
BML-PW8235-0100

25 µl 
100 µl

Csn4, pAb Human, Arabidopsis, 
cauliflower

WB BML-PW8360-0025 
BML-PW8360-0100

25 µl 
100 µl

Csn5, pAb Arabidopsis, cauliflower WB BML-PW8365-0025 
BML-PW8365-0100

25 µl 
100 µl

Csn6, pAb Human WB BML-PW8295-0025 
BML-PW8295-0100

25 µl 
100 µl

Csn7, pAb Human IP, WB BML-PW8300-0025 
BML-PW8300-0100

25 µl 
100 µl

Csn8, pAb Human, mouse, pig, 
Xenopus

IHC, IP, WB BML-PW8290-0025 
BML-PW8290-0100

25 µl 
100 µl

COP9 Signalosome subunit antibodies,  
sampler pack

BML-PW8945-0001 8 x 10 µl

Product Specificity Application Prod. No. Size

Tripeptidyl Peptidase II, pAb Human WB BML-PW0690-0025 
BML-PW0690-0100

25 µl 
100 µl

p97

Product Specificity Application Prod. No. Size

VCP/p97/cdc48, pAb Human, mouse, rat, pig WB BML-PW9335-0025 
BML-PW9335-0100

25 µl 
100 µl
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International Distributors
Argentina

LAB SCIENTIFIC, INC. (USA)
Tel: (305) 716-9922
Fax: (305) 716-9923
E-mail: labscientific@labscient.com 

Australia

SAPPHIRE BIOSCIENCE Pty. Ltd.
Tel: +61 (0) 2 9698 2022
Fax: +61 (0) 2 9698 1022
E-mail: sales@sapphirebioscience.com

UNITED BIORESEARCH PRODUCTS
Tel: +61 (0) 2 9651 3736
Fax: +61 (0) 2 9651 4247
E-mail: kirrily@unitedbioresearch.com.au

Austria

EUBIO
Tel: (0)1 89 50 145
Fax: (0)1 89 50 145-14
E-mail: koeck@eubio.at

Bangladesh

FUTURE BUSINESS VISION
Tel: (0)2 8631173
Fax: (0)2 8651847
E-mail: salam.fbvl@gmail.com

Belarus

CHIMMED Inc.
Tel: +7 095 728 4192
Fax: +7 095 742 8341
E-mail: bio@chimmed.ru

Belgium

ENZO LIFE SCIENCES BVBA
Tel: +32 (0) 3 466 04 20
Fax: +32 (0) 3 466 04 29
E-mail: info-be@enzolifesciences.com

Bosnia and Herzegovina

A-Ž LAB D.O.O.
Tel: +386 (0)1 433 63 22 / +386 (0)1 230 18 84
Fax: +386 (0)1 230 19 85
E-mail: az.consulting@siol.net

Brazil

LGC BIOTECHNOLOGIA
Tel: (0)21 2583 4268 / (0)21 3273 5828
Fax: (0)21 3273 5896
E-mail: info@lgcbio.com.br

SELLEX S.A.C.
Tel: (0)11 5506 4646
Fax: (0)11 5507 4204
E-mail: vendas@sellex.com

Canada

ENZO LIFE SCIENCES INTERNATIONAL, INC.
Tel: (610) 941-0430 
Toll Free Tel: 1-800-942-0430
Fax: (610) 941-9252 
E-mail: info-usa@enzolifesciences.com

CEDARLANE LABORATORIES
Tel: (289) 288-0001
Toll Free: 1-800-268-5058
Fax: (289) 288-0020
Toll Free: 1-800-638-5099
E-mail: general@cedarlanelabs.com

Chile

BIOCANT Ltda.
Tel: (0)2 683 2437
Fax: (0)56 2 683 8823
E-mail: info@biocant.cl

GENE X-PRESS
Tel: +56-2-224-2746
Fax: +56-2-220-8203
E-mail: dmihovilovic@genex.tie.cl

China

BEIJING BITAB BIOTECH Co. Ltd.
Tel: (0)10 8201 5225
Fax: (0)10 6201 5131
E-mail: info@bitebo.com

BOPPARD
Tel: (0)21 6288 4751 (SH)
Tel: (0)20 8732 6381 (GZ)
Fax: (0)21 6288 4752 (SH)
Fax: (0)20 8732 6382 (GZ)
E-mail: info@boppard.cn

GENETIMES TECHNOLOGY Inc.
Tel: (0)21 5426 2677
Fax: (0)21 6439 8855
E-mail: order@genetimes.com.cn

ITS CHINA
Tel: (0)21 648 144 28/98
Fax: (0)21 643 93402
E-mail: info@its-science-china.com

KANGCHEN BIO-TECH
Tel: (0)21 6455 1989
Toll Free: 800 820 5058 (China only)
Fax: (0)21 6455 2021
E-mail: order@kangchen.com.cn

MULTISCIENCES BIOTECH Co. Ltd.
Tel: (0)571 8816 3301
Toll Free: (0)800 8571 184
Fax: (0)571 8816 3303
E-mail: service@gotofcm.com

NEOBIOSCIENCE TECHNOLOGY
Tel: (0)755 26 755 677
Toll Free: 8008306982
Fax: (0)755 26 755 877
E-mail: info@neobioscience.com

TWC BIOSEARCH INTERNATIONAL
Tel: (0)852 2649 9988
Fax: (0)852 2635 0379
E-mail: support@twcbiosearch.com

Colombia

LAB SCIENTIFIC, INC. (USA)
Tel: (305) 716-9922
Fax: (305) 716-9923
E-mail: labscientific@labscient.com

Cyprus

SB BIOTECHNOLOGY SUPPLIERS SA
Tel: +30 210 823 3373 / +30 210 691 0148
Fax: +30 210 825 9987
E-mail: info@sbbiotech.gr

Czech Republic

GENETICA s.r.o.
Tel: +420 2 7270 1055
Fax: +420 2 7270 1739
E-mail: genetica@genetica.cz

Denmark

SMS GRUPPEN
Tel: (0)4586 4400
Fax: (0)4586 4881
E-mail: mail@sms-gruppen.dk

Ecuador

LAB SCIENTIFIC, INC. (USA)
Tel: (305) 716-9922
Fax: (305) 716-9923
E-mail: rshlesinger@labscient.com

Egypt

NEW TEST Co. (NTCo)
Tel: (0)3544 4736
Fax: (0)3359 6836
E-mail: info@newtest.com.eg

Estonia

IN VITRO EESTI OÜ
Tel: +372 630 65 20
Fax: +372 630 65 22
E-mail: info@invitro.ee

Finland

NUPPULINNAN LABORATORIOPALVELU OY
Tel: (0)20 792 0350
Fax: (0)20 792 0351
E-mail: nuppulinna@dlc.fi

France

ENZO LIFE SCIENCES FRANCE
c/o COVALAB
Tel: +33 (0) 437 654 230
Fax: +33 (0) 437 289 416
E-mail: enquiries@covalab.com

COGER S.A.
Tel: (0)1 45 33 67 17
Fax: (0)1 45 32 71 04
E-mail: coger@coger.fr

TEBU-BIO S.A.
Tel: (0)1 30 463 900
Fax: (0)1 30 463 911
E-mail: france@tebu-bio.com

Germany

ENZO LIFE SCIENCES GmbH
Tel: (0)7621 5500 522
Toll Free 0800 253 9472
Fax: (0)7621 5500 527
E-mail: info-de@enzolifesciences.com

Greece

SB BIOTECHNOLOGY SUPPLIERS SA
Tel: +30 210 823 3373 / +30 210 691 0148
Fax: +30 210 825 9987
E-mail: info@sbbiotech.gr

Hong Kong

BOPPARD (H.K) Co. Ltd
Tel: +852 2799 9019
Fax: +852 2799 9808
E-mail: info@boppard.com.hk

Hungary

BIOMARKER Ltd
Tel: (0)28 419 986
Fax: (0)28 422 319
E-mail: biomarker@biomarker.hu

India

HYSEL INDIA Pvt. Ltd.
Tel: (0)11 2622 7801/02/03/04
Fax: (0)11 2622 7805
E-mail: hysel@del2.vsnl.net.in

GAURAV ENTERPRISE (AGRA)
Tel: (0)562 288 3724
Fax: (0)562 288 1414
E-mail: girish640@yahoo.co.in

LABEX CORPORATION
Tel: (0)11 2612 4727 / (0)11 2613 5922 /  
(0)11 41771988
Fax: (0)11 2612 4735 / (0)11 2689 3172
E-mail: labex@labex.net

PRO LAB MARKETING Pvt. Ltd.
Tel: (0)11 6660 7725 / (0)11 6565 2166
Fax: (0)11 6660 7726 / (0)11 4165 8854
E-mail: info@prolabmarketing.com

Indonesia

ITS INDONESIA
Tel: (0)21 451 6222
Fax: (0)21 451 6223 
E-mail: info@its-indonesia.com

Iran

HORMOZ PAJOHAN LAB. EQUIPMENT Ltd.
Tel: (0)21 8888 3444
Fax: (0)21 8877 0192 
E-mail: ahmadi@hermes-pajohan.com

Iraq

IRAQ HEART Co. Ltd.
Tel: (0)790 171 7504  
Cell: (0)770 278 7372 / (0)780 780 9800
E-mail: maithem_ihsan@yahoo.com 

Ireland

ENZO LIFE SCIENCES (UK) LTD.
Tel: 0845 601 1488 / +44/0 1392 825900
Fax: +44/0 1392 825910
E-mail: info-uk@enzolifesciences.com

Israel

ALMOG DIAGNOSTIC & MEDICAL EQUIPMENT Ltd.
Tel: (0)3977 3390
Fax: (0)3977 3391
E-mail: info@almog.co.il

GADOT LABORATORY SUPPLY Ltd.
Tel: (0)5075 222 49
Toll Free: 1 800 20 22 20 (Israel Only)
Fax: 1 800 300 707
E-mail: galitd@gadot.com

Italy

VINCI-BIOCHEM
Tel: (0)571 568 147
Fax: (0)571 568 132
E-mail: vb@vincibiochem.it

Japan

BIOLINKS K.K.
Tel: (0)3 5443 6891
Fax: (0)3 5443 0271
E-mail: info@biolinks.co.jp

COSMO BIO Co. Ltd.
Tel: (0)3 5632 9610
Fax: (0)3 5632 9619
E-mail: mail@cosmobio.co.jp

FUNAKOSHI Co., Ltd.
Tel: (0)3 5684 1620
Fax: (0)3 5684 1775
E-mail: reagent@funakoshi.co.jp

Kazakhstan

CHIMMED Inc.
Tel: +7 095 728 4192
Fax: +7 095 742 8341
E-mail: bio@chimmed.ru

Korea, South

CHUN YANG TECH
Tel: +82 32 624 0160 2 
Fax: +82 32 624 0163
E-mail: 123ky@naver.com

SERVLAB CO.
Tel: +82 2 449 8787
Fax: +82 2 499 8786
E-mail: servlab@servlab.co.kr

Latvia

IN VITRO EESTI OÜ
Tel: +372 630 65 20
Fax: +372 630 65 22
E-mail: info@invitro.ee

Lithuania

IN VITRO EESTI OÜ
Tel: +372 630 65 20
Fax: +372 630 65 22
E-mail: info@invitro.ee

Luxembourg

ENZO LIFE SCIENCES BVBA
Tel: +32 (0) 3 466 04 20
Fax: +32 (0) 3 466 04 29
E-mail: info-be@enzolifesciences.com

Malaysia

INTERSCIENCE SDN BHD
Tel: (0)3 5740 9888
Fax: (0)3 5740 9866
E-mail: info@its-interscience.com

Mexico

CONSULTORIA DE LABORATORIOS S.A.
Tel: (0)55 1163 8840
Fax: (0)55 1163 8840
E-mail: info@consulab-bqsos.com

UNIPARTS S.A. DE C.V.
Tel: (0)55 5281 4718
Fax: (0)55 5281 4722
E-mail: uniparts@uniparts.com.mx

Netherlands

ENZO LIFE SCIENCES BVBA
Tel: +31/0 76 542 51 84
Fax: +31/0 76 542 52 61
E-mail: info-nl@enzolifesciences.com

New Zealand

SAPPHIRE BIOSCIENCE Pty. Ltd.
Tel: +61 (0) 2 9698 2022
Fax: +61 (0) 2 9698 1022
E-mail: sales@sapphirebioscience.com

UNITED BIORESEARCH PRODUCTS
Tel: +61 (0) 2 9651 3736
Fax: +61 (0) 2 9651 4247
E-mail: kirrily@unitedbioresearch.com.a

Norway

AH DIAGNOSTICS AS
Tel: (0)23 23 32 60
Fax: (0)23 23 32 70
E-mail: ahdiag@ahdiag.no

Pakistan

THE WORLDWIDE SCIENTIFIC
Tel: (0)42 755 2355
Fax: (0)42 755 3255
E-mail: wws@brain.net.pk

Poland

BIOMIBO
Tel: (0)22 872 07 97
Fax: (0)22 872 07 97
E-mail: biomibo@biomibo.com.pl

Portugal

BAPTISTA MARQUES, LDA
Tel: +351 (21) 722 06 60
Fax: +351 (21) 722 06 61
E-mail: geral@babtistamarques.pt

Romania

MEDIST SA
Tel: (0)21 411 5003
Fax: (0)21 410 5446
E-mail: office@medist.ro

Russia

CHIMMED Inc.
Tel: +7 095 728 4192
Fax: +7 095 742 8341
E-mail: bio@chimmed.ru

Singapore

ITS SCIENCE AND MEDICAL PTE. Ltd.
Tel: (0)6273 0898
Fax: (0)6273 0810
E-mail: info@its-sciencemedical.com

Slovakia

GENETICA s.r.o.
Tel: +42 (0) 2 7270 1055
Fax: +42 (0) 2 7270 1739
E-mail: genetica@genetica.cz

Slovenia

A-Ž LAB D.O.O.
Tel: +386 (0)1 433 63 22 / +386 (0)1 230 18 84
Fax: +386 (0)1 230 19 85
E-mail: az.consulting@siol.net

South Africa

BIOCOM BIOTECH
Tel: +27 12 654 4614
Fax: +27 76 374 2093
E-mail: info@biocombiotech.co.za

Spain

GRUPO TAPER SA
Tel: +34 916 596 520
Fax: +34 916 610 084
E-mail: bioinvestigacion@grupotaper.com

Sweden

Immunkemi F&D AB
Tel: (0)8 583 615 00
Fax: (0)8 583 615 01
E-mail: sales@immunkemi.se

Switzerland

ENZO LIFE SCIENCES AG
Tel: +41 (0) 61 926 8989
Fax: +41 (0) 61 926 8979
E-mail: info-ch@enzolifesciences.com

Syria

NEW-MED TECHNOLOGY
Tel: (0)11 88271717
Fax: (0)11 88271710
E-mail: new-med@mail.sy

Taiwan

HONG JING Co., Ltd.
Tel: (0)2 3233 8585
Fax: (0)2 3233 8686
E-mail: hongjing@ms10.hinet.net

Thailand

THEERA TRADING CO., Ltd.
Tel: (0)2 412 5672 / (0)2 418 1068
Fax: (0)2 412 3244
E-mail: vtheera@ksc.th.com

ITS THAILAND CO., Ltd.
Tel: (0)2 308 0611
Fax: (0)2 308 0612
E-mail: info@its-thailand.com

Turkey

TOKRA MEDICAL Ltd.
Tel: (0)312 395 60 09
Fax: (0)312 395 39 61
E-mail: tokra@tokra.com.tr

Ukraine

CHIMMED Inc.
Tel: +7 095 728 4192
Fax: +7 095 742 8341
E-mail: bio@chimmed.ru

United Kingdom

ENZO LIFE SCIENCES (UK) Ltd.
Tel: 0845 601 1488 (UK customers)
Tel: +44 (0) 1392 825900 (from overseas)
Fax: +44 (0) 1392 825910
E-mail: info-uk@enzolifesciences.com

Uruguay

LAB SCIENTIFIC, INC. (USA)
Tel: (305) 716-9922
Fax: (305) 716-9923
E-mail: rshlesinger@labscient.com

USA

ENZO LIFE SCIENCES INTERNATIONAL, INC.
Tel: (610) 941-0430 
Toll Free: 1-800-942-0430
Fax: (610) 941-9252
E-mail: info-usa@enzolifesciences.com

Venezuela

LAB SCIENTIFIC, INC. (USA)
Tel: (305) 716-9922
Fax: (305) 716-9923
E-mail: rshlesinger@labscient.com

Vietnam

ITS VIETNAM
Tel: (0)8 9255 232
Fax: (0)8 9255 233
E-mail: gmrs@its-vn.com
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Switzerland & Rest of Europe
Enzo Life Sciences AG 
Industriestrasse 17, Postfach
CH-4415 Lausen / Switzerland
Tel.	 +41/0 61 926 89 89
Fax	 +41/0 61 926 89 79
info-ch@enzolifesciences.com

North/South America
Enzo Life Sciences International, Inc.
5120 Butler Pike
Plymouth Meeting, PA 19462-1202 / USA
Tel.	 1-800-942-0430 / (610) 941-0430
Fax	 (610) 941-9252
info-usa@enzolifesciences.com

Benelux
Enzo Life Sciences BVBA
Melkerijweg 3
BE-2240 Zandhoven / Belgium
Tel.	 +32/0 3 466 04 20  
Fax	 +32/0 3 466 04 29
info-be@enzolifesciences.com

Germany
Enzo Life Sciences GmbH
Marie-Curie-Strasse 8
DE-79539 Lörrach / Germany
Tel.	 +49/0 7621 5500 526
Toll Free       0800 6649518
Fax	 +49/0 7621 5500 527
info-de@enzolifesciences.com

UK & Ireland
Enzo Life Sciences (UK) Ltd.
Palatine House 
Matford Court
Exeter EX2 8NL / UK
Tel.	 0845 601 1488 (UK customers)
Tel.	 +44/0 1392 825900 (overseas)
Fax	 +44/0 1392 825910
info-uk@enzolifesciences.com
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