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CELL CYCLE 

 

• Cell division, DNA replication, and cell growth have to take place in 

a  

coordinated way to ensure correct division and formation of progeny 

cells containing intact genome. 

• The sequence of events by which a cell duplicates its genome, 

synthesises the other constituents of the cell and eventually divides into 

two daughter cells is termed cell cycle. 

 

Phases of cell cycle 

• The duration of cell cycle can vary from organism to organism.  

        For example- typical eukaryotic cells divide once in approximately,  

        every 24 hours whereas yeast cell divides only in 90 minutes. 

• The cell cycle is divided into two basic phases: 

➢ Interphase 

➢ M Phase (Mitosis phase) 

➢ The M Phase represents the phase when the actual cell division or 

        mitosis occurs and the interphase represents the phase between two 

        successive M phases. 

➢ The M Phase starts with the nuclear division, corresponding to the 

        separation of daughter chromosomes known as karyokinesis  

        and usually ends with division of cytoplasm known as cytokinesis. 

➢ The interphase, though called the resting phase, is the time during 

        which the cell is preparing for division by undergoing both cell 



        growth and DNA replication in an orderly manner. 

➢ The interphase is divided into three further phases: 

✓ G1 phase (Gap 1) 

✓ S phase (Synthesis) 

✓ G2 phase (Gap 2) 

 

❖ G1 phase corresponds to the interval between mitosis and initiation of 

       DNA replication, where the cell is metabolically active and  

       continuously grows but does not replicate its DNA. 

❖ During S or synthesis phase, the amount of DNA per cell doubles, but 

       there is no increase in the chromosome number. 

❖ In animal cells, during the S phase, DNA replication begins in the 

       nucleus, and the centriole duplicates in the cytoplasm. 

❖ During the G2 phase, proteins are synthesised in preparation for 

       mitosis while cell growth continues. 

❖ The cells that do not divide further exit G1 phase to enter an  

        inactive stage called quiescent stage (G0) of the cell cycle. 

❖ In animals, mitotic cell division is only seen in the diploid somatic  

       cells and the plants can show mitotic divisions in both haploid and  

      diploid cells. 



 

mitosis 

 

Mitosis is a type of cell division in which one cell (the mother) divides to 

produce  

two new cells (the daughters) that are genetically identical to itself. 

In the context of the cell cycle, mitosis is the part of the division process in 

which the DNA of the cell's nucleus is split into two equal sets of 

chromosomes. 

 

Phases of mitosis 

 

Mitosis consists of four basic phases: 

prophase, metaphase, anaphase, and telophase.  

 



 

 

• This cell is in interphase (late G2 phase) and has 

        already copied its DNA, so the chromosomes in the nucleus each 

        consist of two connected copies, called sister chromatids.  

• This animal cell has also made a copy of its centrosome, an organelle  

        that will play a key role in orchestrating mitosis, so there are two   

        Centrosomes. 

• (Plant cells generally don’t have centrosomes with centrioles, 

       but have a different type of microtubule organizing center that 

       plays a similar role). 

 

• The chromosomes start to condense (making them easier to pull  

        apart later on). 

• The mitotic spindle begins to form. The spindle is a structure made  



       of microtubules, strong fibers that are part of the cell’s “skeleton.” Its  

       job is to organize the chromosomes and move them around during. 

mitosis. 

      The spindle grows between the centrosomes as they move apart. 

• The nucleolus (or nucleoli, plural), a part of the nucleus where  

       ribosomes are made, disappears. This is a sign that the nucleus is  

       getting ready to break down. 

 

 

• The chromosomes finish condensing, so they are very compact. 

• The nuclear envelope breaks down, releasing the chromosomes. 

• The mitotic spindle grows more, and some of the microtubules start  

        to “capture” chromosomes. 

 

 



Microtubules can bind to chromosomes at the kinetochore, a patch of  

protein found on the centromere of each sister chromatid.  

(Centromeres are the regions of DNA where the sister chromatids are 

most tightly connected.) 

Microtubules that bind a chromosome are called kinetochore 

microtubules. 

Microtubules that don’t bind to kinetochores can grab on to 

microtubules from the opposite pole, stabilizing the spindle.  

 

More microtubules extend from each centrosome towards the edge of the 

cell, forming a structure called the aster. 

 

 

 

• All the chromosomes align at the metaphase plate (not a physical 

       structure, just a term for the plane where the chromosomes line up). 

• At this stage, the two kinetochores of each chromosome should be 

       attached to microtubules from opposite spindle poles. 

 



 

• The protein “glue” that holds the sister chromatids together is  

        broken down, allowing them to separate. Each is now its own 

chromosome.  

         The chromosomes of each pair are pulled towards opposite ends of 

the cell. 

• Microtubules not attached to chromosomes elongate and push 

       apart, separating the poles and making the cell longer. 

 

 

• The mitotic spindle is broken down into its building blocks. 

• Two new nuclei form, one for each set of chromosomes. Nuclear 

        membranes and nucleoli reappear. 



• The chromosomes begin to decondense and return to their 

        “stringy” form. 

 

Cytokinesis, the division of the cytoplasm to form two new cells, 

overlaps with the final stages of mitosis. 

 



 

• When cytokinesis finishes, we end up with two new cells, each with  

        complete set of chromosomes identical to those of the mother cell.  

• The daughter cells can now begin their own cellular “lives,”  

        and – depending on what they decide to be when they grow 

        up – may undergo mitosis themselves, repeating the cycle. 

 

Note: This content has been prepared from home.  
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