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• Organization of the the 

cytoskeleton, 

• Spatial organization of the 

cytoplasm, 

• cell polarity, 

• cell motility, 

• cell adhesion, 

• cell division, 

• The centrosome is also critical for 

cilia assembly

Comprises two microtubule-based 

centrioles around which the 

pericentriolar material a dynamic 

matrix of hundreds of proteins

The centrosome is a 

microtubule & actin-organizing 

center in animal cells 

250 nm

4
5

0
-5

0
0

 n
m



V H&TRC BOOTCAMP 2023

Multifaceted roles of centrosomes and human diseases

CENTROSOME AMPLIFICATION IN CANCER 

CENTROSOME ABERRATIONS AND 
SENESCENCE

CENTROSOME DEFECTS LEADS 
TO PRIMARY MICROCEPHALY 

CENTROSOME DEFECTS 
ASSOCIATED WITH CILIOPATHIES

CENTROSOMES AND ASYMMETRIC 
CELL DIVISION IN STEM CELLS

CENTROSOME ABNORMALITIES IN 
INFERTILITY

CENTROSOMES AND IMMUNITY

Other….
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Adaptado de Anvarian Z, Mykytyn K, Mukhopadhyay S, Pedersen LB, Christensen ST. Cellular signalling by primary cilia in development, organ function and disease. Nat Rev Nephrol. 2019 Apr;15(4):199-219. &  

Sengupta P (2017) Cilia and sensory signaling: The journey from “animalcules” to human disease. PLoS Biol 15(4): e2002240. https://doi.org/10.1371/journal.pbio.2002240; Kenny, T. D. & Beales, P. L. (eds) Ciliopathies: 
A Reference for Clinicians (Oxford Univ. Press, 2014).

CILIA DYSFUNCTION UNDERLYES SEVERAL GENETIC DISEASES, OFTEN 
CHRONICALLY DISABLED WHICH CAN CAUSE DEATH

https://doi.org/10.1371/journal.pbio.2002240
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Cilia, cellular 
signalling and 
ciliopathies
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THE ROLE OF HUMAN CENTROSOMAL PROTEIN TBCCD1 IN CILIA ASSEMBLY



V H&TRC BOOTCAMP 2023

The alternative splicing of tbccd1 gene

TBCCD1 protein

Human tbccd1 gene localizes 

in chromosome 3 (3q27.3)

Anti-TBCCD1
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The minimal domain of TBCCD1v1 centrosomal localization

The cytoplasmic 
localization of 

TBCCD1v2
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CEP164

Centriolin

CEP170

The centrosomal localization of TBCCD1v1

NO CILIA

COMPROMISED CYTOSKELETON 
ORGANIZATION
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The proximity interactome of TBCCD1v1

By a BioID screening 
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What about the role of the TBCCD1 cytoplasmic pool?

we decided to investigate the impact 
of altered levels of TBCCD1 in cellular 

physiological proteome
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TBCCD1 overexpression proteomics
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TBCCD1 overexpression proteomics: GO enrichment analysis cellular 
component

Fold Enrichment for the cellular component Go term
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Pattern of localization of pFAK in TBCCD1-overexpressing RPE1 cells

Focal  adhesion  kinase  (FAK)  is  a  key  signaling  molecule  regulating  cell  adhesion,  migration,  and  survival 
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The proximity interactome of TBCCD1v2

By a BioID screening 
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Analysis of relative levels of CENP-M in 

different cell lines

Overexpression of TBCCD1v1-GFP causes a decrease 
in relative CENP-M levels in HEK 293T cells
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