
Investigation of cell cycle dependent Nek2A 
kinase targets by TurboID labeling

Nek2A is a cell cycle regulated kinase, which is involved in several cellular processes and overexpressed in 
numerous cancer types. It has been associated with chromosome instability, increased cell proliferation 
and drug resistance in cancers. Therefore, Nek2A has been proposed as an attractive target for cancer 

therapy. Our laboratory has previously shown that overexpression of Nek2A can lead to multipolar mitosis via 
unclustering extra centrosomes. The best characterized role of Nek2A is the phosphorylation of centriolar linkage 
proteins in the G2/M. However, the role of these proteins on Nek2A-mediated increase in multipolar cell divi-
sions has not been determined. This indicates that, Nek2A may have different target proteins that have not been 
identified yet. The main purpose of our study is to define the cell cycle specific interaction partners of Nek2A. To 
achieve our goal, we use Nek2A-TurboID proximity-labelling system in synchronized cell populations and deter-
mine how Nek2A interactome changes in G1, S, or G2/M. First, we confirmed the expression and localization of 
TurboID-Nek2A-WT and -KinaseDead constructs in U2OS cells by Western blotting and immunofluorescence 
staining. Then, we used double thymidine block to arrest cells, released them, and then collected at specific 
time points. Results were analyzed by MaxQuant. Previously known Nek2A interacting proteins such as an-
aphase promoting complex were identified, indicating the specificity of the assay. Significantly enriched proteins 
that are in the close proximity of Nek2A, such as KIFC1, KIF2C, and ATOX1 will be evaluated as novel potential 
Nek2A targets, and held into further analysis to understand how Nek2A activity regulates multipolar divisions.

Abstract

Figure 1.  All in one dox-inducible lentiviral plasmids that express TurboID, TurboID-Nek2-WT and Tur-
boID-Nek2-KD were generated and transduced to U2OS cells. 

Figure 2. Sequencing of lentiviral constructs ; Generated plasmids were confirmed with Sanger sequencing.
 a.  Proportion of the sequence corresponding to N-Terminus region of fusion proteins. 
 b.  TurboID-Nek2-KD (K37R) construct is confirmed with sequencing.
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Figure 3.  Doxycyclin induces expression of generated constructs. 

Figure 4.  Biotinylation signal of dox induced TurboID-Nek2-WT, and TurboID-Nek2-KD cells localizes to centrosome.  Cells were fixed with MeOH and stained with Streptavidin-488 (green), y-tubulin (red), and DAPI (blue).
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Figure 5. Detection of biotinylated proteins from TurboID, TurboID-Nek2-WT, and TurboID Nek-KD cells.
 a. Streptavidin blot to visualize the biotinylated proteins. Streptavidin pulldown showed the enriched protein bands.
 b. Nek2 and FLAG western bloting for streptavidin pulled-down samples showed the self biotinylation of transduced 
constructs.
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Figure 6. MS analysis of TurboID, TurboID-Nek2WT, and TurboID Nek2KD samples from G2/M interactome  
 a. Enriched biotinylated proteins from Nek2WT Streptavidin pulldown. ATOX1, KIF2A, and KIF2C proteins are enriched
 b. Enriched biotinylated proteins from Nek2KD Streptavidin pulldown. ATOX1, KIF2A, and KIF2C proteins are enriched

Nek2A is a cell cycle regulated kinase, which is involved in several cellular processes and overexpressed 
in numerous cancer types. The main purpose of our study is to define the cell cycle specific interaction 
partners of Nek2A. To achieve our goal, we use Nek2A-TurboID proximity-labelling system in synchro-

nized cell populations and determine what is the Nek2A interactome in G2/M. Next step will be the analysis 
of G1 and S phase proteins to understand how Nek2A interactome changes depending on the cell cycle. 

 Previously known Nek2A interacting proteins such as anaphase promoting complex were iden-
tified, indicating the specificity of the assay.  Significantly enriched proteins that are in the close prox-
imity of Nek2A, such as KIFC1, KIF2C, and ATOX1 will be evaluated as novel potential Nek2A tar-
gets, and held into further analysis to understand how Nek2A activity regulates multipolar divisions.
 


