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ABSTRACT
Ubiquitin conjugation to protein substrates targets them for proteasomal degradation
but its fate can be reversed by deubiquitinating enzymes (DUBs), which rescue substrates
by removing ubiquitin tags. Ubiquitin-specific protease 7 (USP7) is a prominent DUB, with
an extensive network of interacting partners and established roles in cell cycle activation,
immune responses and DNA replication. Characterized USP7 substrates primarily interact
with one of two major binding sites outside the catalytic domain. These are located on the
USP7 N-terminal TRAF-like (TRAF) domain and the first two UBL domains (UBL1-2)
within the C-terminal half. Recently human polymerase iota (Pol-i) is recognized as a novel
USP7 substrate that interacts through its regulatory region (C-terminal half) with both the
substrate binding sites on USP7. We hypothesize that this interaction could lead to
structural changes in USP7 domain’s arrangement leading to increased activity of USP7
enzymes. Thus, this study aims to test this hypothesis.

METHODOLOGY & RESULTS
MUTAGENESIS

Three Mutants of Pol-i were made:
(A) K440A, K444A, and K446A (UBL1-2 binding site)
(B) S580A (TRAF binding site)
(C) K440, K444A, K446A and S580A
(Both TRAF & UBL1-2 binding sites)

SDS-PAGE

SIZE EXCLUSION
CHROMATOGRAPHY

GLUTATHIONE
AFFINITY CHROMATOGRAPHY
TRANSFORMATION

For the purpose there was a need to discover a protocol of expressing and purifying
the C-terminal half of Pol-i as wild-type and mutants that would prevent Pol-i from
interacting with TRAF or UBL1-2 or both sites of USP7. Our study established a protocol
of expressing recombinant WT_Pol-i regulating region in the bacterial E.coli system.
Overexpressed protein was purified by Affinity followed by Size Exclusion
Chromatographic techniques and was confirmed by gel electrophoresis. This protocol will
be applied for purification of Pol-i mutants and the effect of binding site mutation on USP7
catalytic activity as compared to WT will be tested.

BACKGROUND OF THE WORK
• Pol-i is the first characterized USP7 substrate that
interacts with both substrate-binding sites (TRAF
and UBL1-2 domains).
• Residues of Pol-i which plays a major role in the
interaction were identified to be (a) K440, K444 and
K446 for UBL1-2 binding , and (b) S580 for TRAF
binding.

CONCLUSION

RECOMBINANT EXPRESSION

This project that revealed a few important facts about the purification of Pol-i and its mutants:
• Pol-i & all mutants expresses well in bacterial system and are easy to purify with affinity
chromatography from the soluble fraction of cell lysate
• After TEV digestion GST-tag is difficult to separate and comes of FPLC at the same elution
volume as C-term pol-i
• Purified proteins are not very stable and precipitates over time and while concentrating, thus
making it difficult to proceed for experiments

FUTURE DIRECTIONS

HYPOTHESIS

• This project is a stepping stone that will allow better optimization of stability conditions
of Pol-i (WT & mutants) purification.
• Pol-i mutants interaction with USP7 will be compared to its WT via Enzymatic assays
and any changes in USP7 activity will be tested.

Pol-i binding to both the sites, folds
USP7 into an active conformation
thus increases its efficiency

REFERENCES
Figure 1: A model of full-length USP7 in complex with Pol-i
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573–584
(TRAF-binding)
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a. To elucidate the bipartite binding between USP7 and Pol-i
b. To examine how the binding and interaction of POLI with the TRAF and UBL1-2 domains
affects USP7 enzymatic activity
c. To determine which of the two interacting sites is critical for USP7 activation
Pol-i mutants will be created for both the binding site residues and the affect of there binding to
USP7 will be compared to Wildtype Poli binding

PREREQUISITE REQUIREMENT
Optimization of purification protocol for Pol-i WT and mutants

Microdeletions and mutations in the USP7 gene and
Dysregulation of USP7 expression leads to Neurodevelopmental
disorders and human malignancies.

Thus this study is important to fully understand
the molecular mechanisms of USP7 activation and
its substrate specificity
And at the same time will allow us to reevaluate
current dogma of USP7 activation
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