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Chapter 10

Cell Reproduction 
Mitosis



By the end of this lesson, you should be able to:

ÇDiscuss the biological process of asexual cell division, called 

mitosis.

ÇReview the theory of spontaneous generation and how it was 

disproved.

ÇReview the Theory of Biogenesis.

Ç Investigate the process of DNA replication.

ÇLearn how DNA is packaged in the cell at various stages.

ÇDiscuss the events of the cell cycle.

ÁScience Practice: Mitosis in Onion Root Tip Cells

Lesson Objectives
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Introduction
VBiogenesis:

VThe idea that life can only come from other life 
forms .

VEvery cell originates from another existing cell that is 
just like it.

VAll cells are derived from pre -
existing cells.

VNew cells are produced for growth
and to replace damaged or old cells.



Spontaneous Generation
VABIOGENESIS: Belief that life

can arise from nonliving materials 
é a major premise of gradualistic 
evolution.

VProposed by Aristotle.

VTaught from 800 B.C. until 
1700s (almost 2000 years ).

VCarolusLinnaeus, who is usually 

regarded as the founder of 

moderntaxonomypromoted 

spontaneous generation.
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Spontaneous Generation
John Needham

VUsed poor experimentation and stated that spontaneous 

generation exists.

VIn England, John Needham conducted an experiment in 

which he placed a broth, or gravy, into a bottle, heated the 

bottle to kill anything inside, then sealed it. 

VDays later, he reported the presence of life in the broth and 

announced that life had been created from nonlife. 

VIn actuality, he did not heat it long enough to kill all the 

microbes.
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Disproving Spontaneous Generation
V1668, Francesco Redi tested the meat maggot theory.

VLouis Pasteur tested his idea of microorganisms.

VAbiogenesis was thoroughly disproven by Pasteur in the 
mid 1800õs.
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Spontaneous Generation
How does this square with 
Evolutionary Theory?

VIt suggests that life 
originated out of the 
primordial soup as a 
result of a big bang.

VSir Fred Hoyle 
calculated that the 
possibility of this 
happening on its own 
was slim to none.

The previously agnostic scientist Sir 
Fred Hoyle was driven to become a 
creationist of sorts when he tried 
to calculate the probability of such 
a chance assemblage.

òPrecious little in the way of biochemical 

evolution could have happened on the 

earth. If one counts the number of trial 

assemblies of amino acid that are needed 

to give rise to the enzymes, the probability 

of their discovery by random shufflings 

turns out to be less than 1 in 1040,000.ò

Morris, Henry M. (2002 - 05- 31). The Biblical Basis for 
Modern Science (Kindle Locations 4963 - 4967). Master 
Books. Kindle Edition.
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Spontaneous Generation
How does this square 
with Evolutionary 
Theory?

VGod created òex 
nihiloó (out of 
nothing).

VGod created all 
organisms òAfter its 
Kindó?

Then God said, ñLet the earth sprout vegetation, 

plants yielding seed, and fruit trees on the earth 

bearing fruit after their kind with seed in themò; 

and it was so. Genesis 1:11

God created the great sea monsters and every living 

creature that moves, with which the waters swarmed 

after their kind , and every winged bird after its 

kind; and God saw that it was good. Genesis 1:21

And God said, ñLet the land produce living 

creaturesaccording to their kinds: the livestock, the 

creatures that move along the ground, and the wild 

animals, each according to its kind.ò And it was so.

God made the beasts of the earth after their kind, 

and the cattle after their kind , and everything that 

creeps on the ground after its kind; and God saw 

that it was good. Genesis 1:24-25
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Spontaneous Generation
How does this square 
with Evolutionary 
Theory?

VWhat about 
transitional fossils ?

Stephen Jay Gould of Harvard was 
perhaps the leading representative 
of this modern school of 
paleontologists. He made the 
following admission: 

"All paleontologists know that the 
fossil record contains precious little 
in the way of intermediate forms; 
transitions between major groups are 
characteristically abrupt.ó 

Å Morris, Henry M. (2002 - 05- 31). The Biblical Basis for Modern 
Science (Kindle Locations 7180 - 7183). Master Books. Kindle 
Edition.
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Cell Division plays many Important Roles 
in the Lives of Organisms

ÅThe ability of organisms to reproduce their own 

kind is a key characteristic of life.

ÅCell Division

Åis reproduction at the cellular level

Åproduces two ñdaughterò cells that are genetically 

identical to each other and the original ñparentò cell

Årequires the duplication of chromosomes, the 

structures that contain most of the cellôs DNA

Åsorts new sets of chromosomes into the resulting 

pair of daughter cells.
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Identical Daughter Cells

Parent Cell

Two identical 

daughter cells



ÅLiving organisms reproduce by two methods:

ÅAsexual Reproduction

Åproduces offspring that are identical to the original 

cell or organism.

Åinvolves inheritance of all genes from one parent.

ÅSexual Reproduction

Åproduces offspring that are similar to the parents 

but show variations in traits.

Åinvolves inheritance of unique sets of genes from 

two parents.

Cell Division plays many Important Roles in the Lives of Organisms



ÅCell Division is used for:

Åreproduction of single-celled organisms.

Ågrowth of multicellular organisms from a fertilized 

egg into an adult.

Årepair and replacement of cells.

Cell Division plays many Important Roles in the Lives of Organisms

Åproduction 

of sperm 

and eggs.



Cell Division plays many Important Roles in the Lives of Organisms



PROKARYOTES Reproduce by Binary Fission

ÅProkaryotes (single-celled bacteria and archaea) 

reproduce by Binary Fission (ñdividing in halfò). 

ÅThe chromosome of a prokaryote is typically

Åa single circular DNA molecule associated with 

proteins. 

Åmuch smaller than those of eukaryotes.



Prokaryotes Reproduce by Binary Fission

Binary Fission of a prokaryote occurs in three stages:

1. Duplication of the chromosome and separation of the 

copies.

2. Continued elongation of the cell and movement of the 

copies.

3. Division into two daughter cells.



Prokaryotes Reproduce by Binary Fission

3. Division into two daughter cells.
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ProkaryotesReproduce by Binary Fission

http://somup.com/c3fl0nOqmy

Binary Fission (1:18)

http://somup.com/c3fl0nOqmy


The Large, Complex Chromosomes of 

EUKARYOTES Duplicate with Each Cell Division

ÅEukaryotic Cells

Åare more complex and largerthan prokaryotic cells.

Åhave more genes.

Åstore most of their genes on multiple chromosomes

within the nucleus.



The Large, Complex Chromosomes of 

EUKARYOTES Duplicate with Each Cell Division

ÅEach eukaryotic specieshas a characteristic number 

of chromosomesin each cell nucleus.

ÅHuman Body Cells have46chromosomesor 23 

identical pairs of chromosomes.



Eukaryotic Chromosomes

VEach chromosome is 
composed of a 
single DNA molecule
tightly coiled 
around proteins 
called Histones.
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Eukaryotic Chromosomes

VChromosomes 
cannot be seen
when cells are not 
dividing and are 
called Chromatin.

VTo prepare for 
division, the 
Chromatin becomes

ðhighly compact

ðvisible with a 
microscope.
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Human Karyotype

VA picture of the 
chromosomes from 
a Human Cell 
arranged in pairs by 
size.



ÅBefore a eukaryotic cell begins to divide, it 

duplicates all of its Chromosomes, resulting in 

two copies called Sister Chromatids.

ÅThe sister chromatids are joined together along 

their lengths and are cinched especially tightly at a 

narrowed ñwaistò called the Centromere.

ÅWhen a cell divides, the Sister Chromatids: 

Åseparate from each other and 

Åsort into separate daughter cells.

The Large, Complex Chromosomes of 
Eukaryotes Duplicate with Each Cell Division
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The Cell Cycle includes Growing and 
Division Phases

ÅThe Cell Cycle is an ordered sequence of events that 

extends from the time a cell is first formed from a dividing 

parent cell until its own division.

ÅThe Cell Cycle consists of two stages, characterized as 

follows:

1. Interphase: duplication of cell contents

ÅG1 ð growth, increase in cytoplasm

ÅS ð duplication of chromosomes

ÅG2 ð growth, preparation for division

2. Mitotic Phase: division

ÅMitosisðdivision of the nucleus

ÅCytokinesisðdivision of cytoplasm


