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CCDC75 or GPATCH11 (for Coiled-Coil Domain Containing 75 or G-patch domain-

containing protein 11, respectively) is a protein conserved in multicellular organisms 

and highly conserved in vertebrates. It is ubiquitously expressed at medium to high 

levels. As described by its alternative name GPATCH11, it contains a GPATCH 

domain, which is a short conserved region of about 40 amino acids with seven 

conserved glycines. Additionally, it contains a C-terminal DUF4187, a so-called 

Domain of Unknown Function which is often present C terminal of GPATCH 

domains.  

Interestingly, in a small-scale preliminary screen, we found that CCDC75 seems to 

be over-expressed in tumor versus non-tumor cell lines. Further characterization 

showed that CCDC75 is a highly stable nuclear protein with constant levels over the 

cell cycle.  

Manipulating the levels of CCDC75 at specific cell cycle stages allowed us discover 

that normal CCDC75 cellular levels are required for undisturbed cell cycle 

progression. Indeed, depleting CCDC75 prevents cells from entering S-phase and 

duplicating their genome normally (Figure 1), even if replication origin licensing 

happens at an undisturbed rate.   

 

 

Figure 1. Fluorescence-activated cell 
sorting (FACS) profile of an 
asynchronous population of tumor 
HeLa cells. Left: control population; 
right: CCDC75 depleted population. 
The percentage of BrdU-positive, 
replicating cells decreases from 25% 
to 5% when CCDC75 is depleted. 
Additionally, there is an increase 
from 1% to 4% from cells that should 
be in S-phase according to their 
genomic contents, however they 
have stopped DNA synthesis. 

 

Moreover, quiescent cells are not capable of re-entering the cell cycle in the absence 

of CCDC75. On the other hand, mild and short-term overexpression of CCDC75 

results in an increased percentage of cells in a population undergoing genome 



replication (Figure 2). Furthermore, long-term overexpression, also at low levels, is 

toxic. This was true even when the overexpressed protein was untagged, 

demonstrating that it is not a dominant negative effect caused by the tagged protein 

being non-functional.  

 

 

Figure 2. Cells overexpressing GFP-

CCDC45 at low, medium and high levels 

(green signal). DNA synthesis is labeled by 

incorporation of the nucleotide analogue 

BrdU, which can be visualized by immuno-

detection in situ (red signal). While in an 

untransfected asynchronous population less 

than 40% of cells undergo S-phase (data not 

shown), low or medium level overexpression 

of CCDC75 (left and middle panels) increase 

the percentage of S-phase cells to over 60%. 

High levels of overexpression (right panel) 

have a detrimental effect in cell cycle 

progression and cell viability in general, as 

visualized by the aberrant nuclear 

morphology. 

 

Using a yeast-two-hybrid screen and mass spectrometry after pulling down a GFP-

tagged over-expressed CCDC75 from human cells we found that CCDC75 directly 

interacts with Sf3b1 (splicing factor 3b, subunit 1) and several KPNA subunits 

(karyopherin alpha 1, 2 and 6). Interestingly, both proteins have been implicated in 

cell cycle progression. Depletion of Sf3b1impairs the proliferative capacity of 

hematopoietic stem cells (Wang et al. Blood 2014) and KPNA2 promotes cell 

proliferation and tumorigenicity in epithelial ovarian carcinoma (Huang et al. Cell 

Death and Disease 2013). The continuation of our work will allow the elucidation of 

the mechanisms by which CCDC75 plays a role in normal cell cycle progression and, 

more specifically, whether CCDC75 affects cell cycle progression through the same 

pathways as Sf3b1 or KPNA2. Particularly two of our main findings make CCDC75 

an extremely interesting protein to study further, possibly even exploring a potential 

role as a therapeutic target: the preliminary evidence of its up-regulation in tumor cell 

lines, as well as the fact that its depletion results in proliferation defects even in 

cancer cells. 


