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Title of the project: Characterizing NPM1-APE1 Protein Complex Using Integrative
Structural Biology Approaches

Objectives (up to 3 lines):

The goal of this M2 internship project is to identify and characterize NPM1-associated protein
complexes involved in Base Excision Repair (BER) pathway using biochemical, biophysical and
structural approaches.

Abstract (up to 10 lines):

Nucleophosmin 1 (NPM1) is a multifunctional human protein and a major nucleolar component.
NPM1 has been identified as a regulator of the base excision repair (BER) pathway, used by cells
to restore the integrity of their genome following exposure to oxidative stress, or chemotherapeutic
agents. NPM1 modulates the stability, activity, and nucleolar localization of key BER proteins,
including AP endonuclease 1 (APE1), which recognizes and processes apurinic/apyrimidinic (AP)
sites generated under oxidative stress. The NPM1/APE1 interface represents a promising
therapeutic target, as both proteins are overexpressed in multiple cancers with poor prognosis and
their interaction drives chemoresistance.

Preliminary biochemical and biophysical analyses have begun to elucidate the interaction between
NPM1 domains and APE1, revealing the stoichiometry of the complex. Cryo-electron microscopy
(cryo-EM) data suggest that the NPM1/APE1 complex is amenable to single-particle analysis, while
NMR experiments have identified the protein domains mediating this interaction. To further
characterize the functional impact of NPM1 on APE1, in vitro assays will assess how NPM1 domains
influence APE1 nuclease activity. Additionally, pulldown experiments using NPM1 or APE1 will be
employed to identify novel interaction partners, which will be structurally characterized using
complementary approaches.

Methods (up to 3 lines):
The intern will produce and purify proteins, enabling the reconstitution of protein complexes for
structural studies, and their characterization using in vitro experiments using biochemical and
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biophysical methods.
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Requested domains of expertise (up to 5 keywords):

Molecular biology, protein purification, protein complex characterization, structural biology
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