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The enzymes of the ubiquitylation 
pathway play a pivotal role in a num-
ber of cellular processes including the 
regulated and targeted proteasome-
dependent degradation of substrate 
proteins. Three classes of enzymes 
are involved in the process of ubiq-
uitylation; activating enzymes (E1s), 
conjugating enzymes (E2s) and pro-
tein ligases (E3s). Muscle Ring Finger 
protein 1 (MuRF1) is a member of the 
E3 protein ligase family and cloning of 
the human gene was first described 
by Dai and Liew et al. (2001). Muscle 
atrophy is a pathological condition as-
sociated with a number of diseases 
including cancer, metabolic disorders 
and AIDS. The associated up-regula-
tion of MuRF1 and increased muscle 
protein turnover observed in disease 
models highlights the potential value 
of targeting this E3 ligase in order to 
address muscle wasting conditions. 
Atrophy of skeletal muscle can occur 
through lack of use and denervation 
associated with disease states such 
as cancer cachexia, cardiac failure 
and other muscle wasting conditions 
in humans (Cohen et al., 2009; Rott-
bauer et al., 2006; Seidman et al., 
2001; Poetter et al., 1996). Myosin 
Light Chain 1 (MyLC1) and MyLC2 
are required for thick-filament stabili-
zation and normal contractility in the 
myofibrils of skeletal muscle. Loss of 
function mutations in these proteins 
results in a perturbation of contractil-
ity and a striking disorganization of the 
thick filaments which leads to muscle 
wasting conditions (Cohen et al., 2009; 
Seidman et al., 2001). Rapid loss in 
muscle mass due to protein degrada-
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Species: human

Source: E. coli

Quantity: 25 μg

Concentration: 0.25 mg/ml

Formulation: 50 mM sodium bicarbonate 
pH 10, 250 mM NaCl, 0.03% Brij35,  
0.5 mM TCEP 

Molecular Weight: ~40.2 kDa

Purity: >50% by InstantBlue™ SDS-PAGE 

Stability/Storage: 12 months at -70˚C;  
aliquot as required 

Protein Sequence: Please see page 2

Purity:
4-12% gradient SDS-PAGE
InstantBlue™ staining
Lane 1: MW markers 
Lane 2: 1 µg MuRF1

E3 ligase assay: The ubiquitin con-
jugating activity of MuRF1 was vali-
dated through its ability to catalyse 
the generation of polyubiquitin chains 
in the presence of the E1 activating 
enzyme His-UBE1, the E2 conjugat-
ing enzyme His-UBE2D3 (UbcH5c) 
(several E2s were tested, data gener-
ated with this E2 is provided by way 
of example) and ubiquitin. Incubation 
of MuRF1 for 60 minutes at 30oC in 
the presence of ubiquitin, His-UBE1, 
His-UBE2D3 and ATP (Lane 1) was 
compared alongside two control re-
actions with either ATP (Lane 2) or 
MuRF1 (Lane 3) excluded from the 
reaction. Ubiquitin conjugates were 
identified by Western blotting using an 
anti-ubiquitin conjugate antibody and 
these were observed only in the pres-
ence of both ATP and MuRF1.

Protein Identification: 
Confirmed by mass spectrometry.
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MuRF1 [untagged]
E3 Ligase
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tion of the myofibrilar components is 
mediated by the ubiquitin proteasome 
pathway. During this process there is 
a marked increase in MuRF1 concen-
tration which is thought to act directly 
on specific components of the myo-
fibril to promote its disassembly and 
degradation during atrophy (Cohen et 
al., 2009). Mice lacking the RING do-
main of MuRF1 show significantly re-
duced loss of muscle mass following 
denervation highlighting the therapeu-
tic importance of this target in muscle 
wasting disease (Cohen et al., 2009).
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Protein Sequence:  
MDYKSSLIQDGNPMENLEKQLICPICLEM 
FTKPVVILPCQHNLCRKCANDIFQAAN 
PYWTSRGSSVSMSGGRFRCPTCRHEVIMDRH 
GVYGLQRNLLVENIIDIYKQECSSRPLQKG 
S H P M C K E H E D E K I N I Y C L T C E V P T C 
S M C K V F G I H K A C E V A P L Q S V F Q G Q K 
TELNNCISMLVAGNDRVQTIITQLEDSR 
RVTKENSHQVKEELSQKFDTLYAILDEKK 
S E L L Q R I T Q E Q E K K L S F I E A L I Q Q Y 
Q E Q L D K S T K L V E T A I Q S L D E P G G A T 
FLLTAKQLIKSIVEASKGCQLGKTEQG 
F E N M D F F T L D L E H I A D A L R A I D F G T 
DEEEEEFIEEEDQEEEESTEGKEEGHQ
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MuRF1 (regular text): Start bold italics (amino acid  
residues 1-353)
Accession number: NP_115977.2
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