CHIP [untagged]
E3 Ligase

Alternate Names: STIP1 homology and U-Box containing protein 1; serologically defined
colon cancer antigen 7; carboxy terminus of Hsp70p-interacting protein; heat shock protein
A binding protein 2 (c-terminal) (CHIP)
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Background

Physical Characteristics

The enzymes of the ubiquitylation
pathway play a pivotal role in a number of cellular processes including
the regulated and targeted proteasomal degradation of substrate proteins. Three classes of enzymes are
involved in the process of ubiquitylation; activating enzymes (E1s), conjugating enzymes (E2s) and protein
ligases (E3s). C-Terminus of Hsc70
Interacting Protein (CHIP) is a member of the E3 protein ligase family and
cloning of the human gene was first
described by Ballinger et al. (1999).
Human CHIP shares 97% and 53%
amino acid identity with its mouse and
Drosophila homologues respectively
with the highest conservation in the 94
residues of the C-terminus. The intrinsic E3 ligase activity of CHIP is conferred though a Ubox domain at the
C-terminus of the protein. CHIP interacts with the UBE2D E2 enzyme family targeting the Heat Shock Cognate
protein-70 (HSC70) for ubiquitylation
(Jiang et al., 2001). Accumulation of
PAELR a substrate for the E3 ligase
Parkin occurs in the stressed endoplasmic reticulum (ER) causing neurodegeneration. Positive regulation of
Parkin activity has been shown to occur through the dissociation of CHIP
in complex with Parkin, HSP70 and
PAELR in the ER, facilitating Parkin
mediated PAELR ubiquitylation (Imai
et al., 2002). CHIP co-localises with asynuclein in Lewy bodies and me

Species: human
Source: E. coli expression
Quantity: 100 μg
Concentration: 1 mg/ml
Formulation: 50 mM HEPES pH 7.5,
150 mM sodium chloride,
2 mM dithiothreitol, 10% glycerol
Molecular Weight: ~35 kDa
Purity: >90% by InstantBlue™ SDS-PAGE

The residues underlined remain after cleavage and removal
of the purification tag.
CHIP (regular text): Start bold italics (amino acid residues
2-303)
Accession number: NP_005852

Quality Assurance
Purity:
4-12% gradient SDS-PAGE
InstantBlue™ staining
Lane 1: MW markers
Lane 2: 1 µg CHIP
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Protein Sequence:
GPLGSKGKEEKEGGARLGAGGGSPEKSP
SAQELKEQGNRLFVGRKYPEAAACYGRAI
TRNPLVAVYYTNRALCYLKMQQHEQALADCR
RALELDGQSVKAHFFLGQCQLEMESYDEAIAN
LQRAYSLAKEQRLNFGDDIPSALRIAKKKRWN
SIEERRIHQESELHSYLSRLIAAERERELEEC
QRNHEGDEDDSHVRAQQACIEAKHDKYMAD
MDELFSQVDEKRKKRDIPDYLCGKISFELM
REPCITPSGITYDRKDIEEHLQRVGHFDPVTR
SPLTQEQLIPNLAMKEVIDAFISENGWVEDY

Stability/Storage: 12 months at -70˚C;
aliquot as required
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Protein Identification:
Confirmed by mass spectrometry.
E3 Ligase Assay:
The ubiquitin conjugating activity of CHIP was
validated through its ability to catalyse the generation of polyubiquitin chains in
the presence of the E1 activating
enzyme His-UBE1, the E2 conjugating enzyme His-UBE2D3
(UbcH5c) and ubiquitin. Incubation of CHIP for 30 minutes at
30˚C in the presence of ubiquitin, His-UBE1, His-UBE2D3
and ATP (Lane 1) was compared
alongside two control reactions
with either ATP (Lane 2) or CHIP
(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 presence of
both ATP and CHIP.
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diates alpha-synuclein degradation by
both the proteasomal and lysosomal
pathways (Shin et al., 2005). Cystic fibrosis arises from the misfolding
and premature degradation of Cystic
Fibrosis Transconductance Regulator
(CFTR) carrying the deletion Phe508
(delF508). A cytosolic CHIP/Hsc70
complex cooperates with a ubiquitin
ligase complex containing RMA1,
UBE2J1, and derlin-1 to monitor the
folding status of CFTR and delFl508
in the cytosol and target the mutant
form (CFTR-DeltaF508) to the proteosome (Sha et al., 2009; Younger et
al., 2006).
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