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• A eukaryotic cell has many more genes than a 
prokaryotic cell

–The genes are grouped into 
multiple chromosomes, 
found in the nucleus

8.4  The large, complex chromosomes of eukaryotes 
duplicate with each cell division

THE EUKAR YOTIC CELL  CYCLE AND MIT OSIS

Figure 8.4A
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• Chromosomes contain a very long DNA molecule 
with thousands of genes

–Individual chromosomes are only visible during cell 
division

– chromatin is the term for the combination of DNA 
and associated proteins
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• Before a cell starts 
dividing, the 
chromosomes are 
duplicated

–This process 
produces sister 
chromatids

Centromere

Sister chromatids

Figure 8.4B
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• When the cell divides, 
the sister chromatids 
separate 

–Two daughter cells 
are produced

–Each has a complete 
and identical set of 
chromosomes

Centromere Sister 
chromatids

Figure 8.4C
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• The cell cycle consists of two major phases:

–Interphase, where chromosomes duplicate 
and cell parts 
are made

8.5  The cell cycle multiplies cells

Figure 8.5

–this occurs in 3 
subphases: G1, S, 
and G2
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–Mitotic Phase (M), when cell division occurs

–mitosis is when the nucleus and its contents divide

–after mitosis, cytokinesis divides the cytoplasm
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• Eukaryotic cell division consists of two stages:

–Mitosis

–Cytokinesis

8.6  Cell division is a continuum of dynamic changes
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• In mitosis, the duplicated chromosomes are 
distributed into two daughter nuclei

–After the chromosomes coil up, a mitotic spindle 
moves them to the middle of the cell

–the mitotic spindle emerge from two centrosomes 
(clouds of cytoplasmic material, that in animal cells 
contain centrioles)
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METAPHASE TELOPHASE AND CYTOKINESIS
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Figure 8.6 (continued)


