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Centromeres play a critical role to segregate chromosomes faithfully into daughter cells during each cell 

division. Kinetochore proteins assemble on the chromosomes at the site of the centromere and make an 

interaction between microtubules and chromosomes, so microtubule fibers can physically pull the sister 

chromatids towards opposite poles [1].  

 Centromeric DNA is arranged in 171-bp AT rich tandem repeats named -satellites. Pericentromeres are 

heterochomatin and located at both ends of the centromere by specific DNA -satellite repeats containing 

transposable elements, such as long interspersed element1 (L1) and short interspersed element (SINE) 

retrotransposons. These elements are important for the maintenance of centromeres and stability of the 

kinetochore-centromere interaction [2]. 

How the kinetochore complex recognize the centromere position is not specifically related to centromeric 

and pericentromeric DNA sequences, rather centromeres are epigenetically identified. Nucleosomes 

containing CENP-A histone are the epigenetic markers of the centromere identity and function [1]. CENP-

A is the histone H3 variant, which contains two important regions: a histone-fold domain (62% sequence 

identity with H3) and an amino-terminal tail that differs more significantly from H3. Within the histone-fold 

domain, the first loop and second α-helix (L1–α2) named CENP-A-targeting domain are necessary for 

targeting CENP-A to the centromere [3]. 

Any defect occuring in the centromerc, pericentromeric sequences, associated histones and kinetochore 

assembling, leads to disorders like cancer and aneuploidic syndromes. Environmental factors including 

dietary (macro- and micronutrients) abnormalities and toxicants can cause micronucleus formation or any 

other chromosomal abnormality in humans, animals, or cell models.  

In the present study, the effect of micronutrients, pesticides and X-ray on micronuclei formation and 

epigenetic disorders was analysed by cytokinesis-block micronucleus cytome (CBM-cytome) assay and 

statistical analyses showed that these environmental factors can cause adverse effects on centromeres and 

could be  risk factors in causing cancer. 
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