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• Centrosomes are organelles which serve as the main microtubule 
organizing centers for animal cells. Centrosomes are made of from 
arrangement of two barrel-shaped clusters of microtubules, called 
“centrioles,” and a complex of proteins that help additional 
microtubules to form.

• T. Boveri in 1888 coined the term ‘centrosome’ meaning ‘central 
body’.

• Generally absent in cells of higher plants.

• Present in all animal groups, in lower plants and in primitive 
flagellates.

• Origin mainly through replication of centrioles which are semi 
autonomous (but may arise de novo, or from pre-existing centrioles, 
or may be formed in association with various cell structures).

• Major role in locomotion, mitotic division.
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• A pair of centrioles is also known as diplosome.

• Centrioles form a spindle of microtubules, the 
mitotic apparatus during mitosis or meiosis, and 
sometimes get arranged just beneath the plasma 
membrane to form and bear flagella or cilia in 
flagellated or ciliated cells. When centriole bears a 
flagellum/ cilium, it is known as basal body.

• Centrioles are surrounded by an amorphous cloud of 
pericentriolar material (PCM) or centrosphere.



In animal cells, 

centrosomes are 

treated very much 

the same way as 

DNA. Each 

daughter cell gets 

one centrosome

from the parent cell 

during cell division. 

The centrosome is 

then copied during 

the cell cycle, so 

that the cell can 

give one to each 

daughter cell when 

it divides 

(centrosome cycle). 

During cell division, when chromosomes are lined up and then pulled toward opposite ends of the 

cell, it is the centrosomes that are responsible. The centrosomes, which migrate to opposite 

“poles” of the cell as the cell prepares for division, direct the mitotic spindle fibers. 

These spindle fibers pull the sister chromatids apart and ensure that one copy of 

each chromosome ends up in each daughter cell.



Structure of centriole
• Cylindrical structure; pair of centrioles present near the nucleus; members of 

the pair are at right angle.

• Minute sub-microscopic microtubules sub cylinders with a configuration of 
9 triplet fibrils, having ability to form their own duplicates.

• Thus, centriole possesses a whorl of 9 peripheral fibrils; fibrils absent in 
centre; 9+0 arrangement. 

• Fibrils run parallel to each other but an angle of 40° angle.

• The 3 sub-fibres in each fibril are microtubules joined together by their 
margin and share common walls made of 2-3 protofilaments.

• Each sub fibre has a diameter of 25 nm. From outside to inside, they are 
named as C, B, and A.

• Subfibre A is complete with 13 protofilaments while B and C sub fibres are 
incomplete due to sharing of some microfilaments.



The adjacent triplet fibrils 

are connected by C-A 

proteinaceous mass called 

hub. 

Hub has a diameter of 2.5 

nm. 

From hub, develops 9 

proteinaceous strands 

towards peripheral triplet 

fibrils called spokes.

Each spoke has a 

thickening called ‘X’ before 

uniting with ‘A’ sub fibre. 

Another thickening ‘Y’ is 

present nearby. It is 

attached to ‘X’ and ‘C-A’ 

linkers by connectives.

Thus, centriole gives a cart 

wheel appearance in T.S.  



The centrosome. (a) Schematic diagram of a centrosome showing the paired centrioles; the surrounding pericentriolar

material (PCM); and microtubules emanating from the PCM, where nucleation occurs. (b) Electron micrograph of a cross 

section of a centriole showing the pinwheel arrangement of the nine peripheral fibrils, each of which consists of one complete 

microtubule and two incomplete microtubules. (c) Electron micrograph showing two pairs of centrioles. Each pair consists of 

a longer parental centriole and a smaller daughter centriole (arrow), which is undergoing elongation in this phase of the cell 

cycle (d ) Electron micrographic reconstruction of a 1.0 M potassium iodide–extracted centrosome, showing the PCM to 

contain a loosely organized fibrous lattice. (e) Fluorescence micrograph of a cultured mammalian cell showing the 

centrosome (stained yellow by an antibody against a centrosomal protein) at the center of an extensive microtubular network.


