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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). Non-LEE-encoded 
ligase (NleL) is a member of the E3 
protein ligase family and cloning of the 
gene from Escherichia coli was first 
described by Kulasekara et al. (2009). 
Many pathogenic bacteria can deliver 
virulence factors into host cells that 
function as E3 ligases and NleL is a 
bacterial ubiquitin E3 ligase involved 
in pedestal formation (Lin et al., 2012; 
Piscatelli et al., 2011). NleL has been 
shown to contain a cysteine residue 
near the C terminus of the protein that 
forms a transient thioester bond with 
Ubiquitin (Piscatelli et al., 2011). Simi-
lar to eukaryotic HECT E3s ligases, 
NleL functions with a subgroup of E2 
enzymes that contain a conserved 
phenylalanine residue (Lin et al., 
2010). NleL also possesses the con-
formational flexibility characteristic of 
HECT E3 ligases, however, the mo-
lecular surface of NleL bears no simi-
larity to that of HECT E3 ligases (Daio 
et al., 2008; Lin et al., 2010).
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Species: Escherichia Coli

Source: E. coli

Quantity: 25 μg

Concentration: 0.5 mg/ml

Formulation: 50 mM HEPES pH 7.5,  
150 mM sodium chloride,  
2 mM dithiothreitol, 10% glycerol 

Molecular Weight: ~107 kDa

Purity: >95% 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 GST-NLEL

E3 ligase assay: The ubiquitin con-
jugating activity of GST-NLEL was 
validated 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 
GST-NLEL for 30 minutes at 30˚C in 
the presence of ubiquitin, His-UBE1, 
His-UBE2D3 and ATP (Lane 1) was 
compared alongside two control reac-
tions with either ATP (Lane 2) or GST-
NLEL (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 GST-NLEL.

Protein Identification: 
Confirmed by mass spectrometry.
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Protein Sequence:  
MSPILGYWKIKGLVQPTRLLLEYLEEKY 
EEHLYERDEGDKWRNKKFELGLEFPN 
LPYYIDGDVKLTQSMAIIRYIADKHNMLG 
GCPKERAEISMLEGAVLDIRYGVSRIAY 
SKDFETLKVDFLSKLPEMLKMFEDRLCH 
KTYLNGDHVTHPDFMLYDALDVVLYM 
DPMCLDAFPKLVCFKKRIEAIPQIDKY 
LKSSKYIAWPLQGWQATFGGGDHPPKSDEN 
LYFQGGSNGETLSISEPITTLPDLLPG 
SLKELVLNGCTELKSINCLPPNLSSLSM 
VGCSSLEVINCSIPENVINLSLCHCSS 
LKHIEGSFPEALRNSVYLNGCNSLNESQC 
QFLAYDVSQGRACLSKAELTADLIWLSAN 
RTGEESAEELNYSGCDLSGLSLVGLNLSS 
VNFSGAVLDDTDLRMSDLSQAVLENCSFKN 
SILNECNFCYANLSNCIIRALFENSNFSN 
SNLKNASFKGSSYIQYPPILNEADLTGAII 
IPGMVLSGAILGDVKELFSEKSNTIN 
LGGCYIDLSDIQENILSVLDNYTKSNK 
SILLTMNTSDDKYNHDKVRAAEELIK 
K I S L D E L A A F R P Y V K M S L A D S F S I H 
PYLNNANIQQWLEPICDDFFDTIMSWF 
NNSIMMYMENGSLLQAGMYFERHPGAM 
VSYNSSFIQIVMNGSRRDGMQERFRELY 
EVYLKNEKVYPVTQQSDFGLCDGSGKPDWD 
DDSDLAYNWVLLSSQDDGMAMMCSLSHMVD 
MLSPNTSTNWMSFFLYKDGEVQNTFGYSL 
SNLFSESFPIFSIPYHKAFSQNFVSGILD 
ILISDNELKERFIEALNSNKSDYKMIAD 
DQQRKLACVWNPFLDGWELNAQHVDMIMGSH 
VLKDMPLRKQAEILFCLGGVFCKYSSSDMF 
GTEYDSPEILRRYANGLIEQAYKTDPQVFGS 
VYYYNDILDRLQGRNNVFTCTAVLTDMLTE 
HAKESFPEIFSLYYPVAWR
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Tag (bold text): N-terminal GST  
Protease cleavage site: PreScission™ (ENLYFQ▼G)
NLEL  (regular text): Start bold italics (amino acid  
residues 59-782)
Accession number: NP_309587.1
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