Intro to Biology



Chapter 10
Cell Reproduction
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% Lesson Objectives B

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

C Discuss the biological process of asexual cell division, called
mitosis.

C Review the theory of spontaneous generation and how it was
disproved.

C Review the Theory of Biogenesis.
C Investigate the process of DNA replication.
C Learn how DNA is packaged in the cell at various stages.

C Discuss the events of the cell cycle.

A Science Practice: Mitosis in Onion Root Tip Cells



Intteddeotioin

’V Biogenesis:

V The idea that life can only come from other life
forms .

V Every cell originates from another existing cell _thatis
just like it.

V All cells are derived from pre -
existing cells.

V New cells are produced for growth
and to: replace damaged or old - cells.



a

V ABIOGENESIS: Belief that life

can arise from nonliving materials
€ a major premise
evolution.

V Proposed by Aristotle.

V Taught from 800 B.C. until
1700s (almost 2000 years: ).

\/ CarolusLinnaeus, who is usually
regarded as the founder of
moderntaxonomypromoted
spontaneous generation.




John Needham

V Used poor experimentati@and stated thapontaneous
generation exists.

V In England, John Needham conducted an experiment
which he placed a broth, or gravy, into a bottle, heated
bottle to kill anything inside, then sealed lit.

V Days later, he reported the presence of life in the brot
announced that life had been created from nonlife.

V In actuality, he did not heat it long enough to kill all the
microbes.



V 1668, Francesco Redi tested the meat maggot theory.

V Louis Pasteur tested his idea of microorganisms.

V Abiogenesis was thoroughly disproven by Pasteur in the
md18000s. ,,
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Boiling the broth kills
microorganisms.

# The curve of the flask prevents

outside air from entering the
flask. No contamination occurs.

When the neck of the flask
is broken off, bacteria reach
the sterile broth and
organism growth occurs.



How does this square with
Evolutionary Theory?

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

V Sir 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.

oPrecious 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
tur ns out O DNCEENEE

Morris, Henry M. (2002 - 05- 31). The Biblical Basis for
Modern Science (Kindle Locations 4963 - 4967). Master
Books. Kindle Edition.




How does this square
with Evolutionary
Theory?

VGod created
N IS0 0O ( out
nothing).

V God created all
or ganiAdtanigs o0
Kindo ?

Then God said, ALet the
plants yielding seed, and fruit trees on the earth
bearing fruit after theirkind wi t h s eed i
and it was so. Genesis 1:11

God created the great sea monsters and every living
c&a%: hat moves, with which the waters swarmed
after their kind , and every winged bird after its
kindantl God saw that it was good. Genesis 1:21

And God said, nAnLet the |
creatureqccording to their kindghe livestock, the
creatures that move along the ground, and the wild
ani mals, each accordi ng

God made the beasts of the earth after their kind,
and the cattleafter their kind , and everything that
creeps on the ground after its kind; and God saw
that it was good. Genesis 1:225




’ How does this square
with Evolutionary
Theory?

V What 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
Char act e r SN

A Morris, Henry M. (2002 - 05- 31). The Biblical Basis for Modern
Science (Kindle Locations 7180 - 7183). Master Books. Kindle
Edition.




Cell Division plays many Important Roles
In the Lives of Organisms

AThe ability of organisms to reproduce their own
kind Is a key characteristic of life.

ACell Division
Ais reproduction at the cellular level

Aproducest wo fida u g h thatarégemetchlly s
| denti1 cal t o each ot her e

Arequires the duplication of chromosomes, the
structures that contain r

Asorts new sets of chromosomes into the resulting
pair of daughter cells.



Two identical
daughter cells

Parent Cell



Cell Division plays many Important Roles in the Lives of Organisms

ALiving organisms reproduce by two methods:
AAsexual Reproduction

Aproduces offspring that are identical to the original
cell or organism.

Ainvolves inheritance of all genes from one parent.
ASexual Reproduction

Aproduces offspring that are similar to the parents
but show variations in traits.

Ainvolves inheritance of unique sets of genes from
two parents.



Cell Division plays many Important Roles in the Lives of Organisms

ACell Division is used for:
Areproduction of single-celled organisms.

Agrowth of multicellular organisms from a fertilized
egg into an adult.

Arepair and replacement of cells.

é Stem cells

A production
of sperm
and eggs.

Muscle cells

Blood cells ..

Nerve cells Heart cells



Cell Division plays many Important Roles in the Lives of Organisms




PROKARYOTES Reproduce by Binary Fission

AProkaryotes (single-celled bacteria and archaea)
reproduce by Binary Fission( ndi vi di ng 1 n

AThe chromosome of a prokaryote is typically

Aa single circular DNA molecule associated with
proteins.

Amuch 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

Coples' original DNA DNA copy

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.

new membrane and cell wall




Plasma
membrane

Cell wall

Prokaryotic
chromosome

Duplication of the chromosome
l and separation of the copies

‘ @ Continued elongation of the
cell and movement of the copies

@ Division into
two daughter cells




ProkaryoteRepratduce bBinary Fission

http://somup.com/c3flOnOgmy
Binary Fission (1:18)



http://somup.com/c3fl0nOqmy

The Large, Complex Chromosomes of
EUKARYOTES Duplicate with Each Cell Division

AEukaryotic Cells
Aare morecomplex and largerthan prokaryoticells.
Ahavemore genes.

Astore most of their genes amultiple chromosomes
within thenucleus. - '




The Large, Complex Chromosomes of
EUKARYOTES Duplicate with Each Cell Division

AEach eukaryoticspecieshas acharacteristic number
of chromosomesn each cell nucleus.

AHuman Body Cellshave 46 chromosomesor 23
identical pairs of chromosomes.

Parascaris

Species Oryza sativa Homo sapiens Pan troglodytes Canis familiaris

equorum

Chromosome # 4 24 46 48 78

— _ﬁ_ m 4

Roundworm Rice Human Chimpanzee




EukaryaticcCiromosemess

Solenoid -
Chromatin

‘ Nuclear

\VV Each chromosome is
composed of a
single DNA molecule
tightly coiled
around proteins
called Histones.

o




EukaryaticcChromosemess

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

V To prepare for hdin el
division, the
Chromatiim becomes

0 highly compact

o Visible with a Kinetochore
MICroscopes:

Centromere

Sister chromatids
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The Large, Complex Chromosomes of
Eukaryotes Duplicate with Each Cell Division

ABefore a eukaryotic cell begins to divide, it
duplicates all of its Chromosomes, resulting in
two copies called Sister Chromatids.

AThe sister chromatids are joined together along
their lengths and are cinched especially tightly at a
narr owed AwaiCentromeccal | ed

AWhen a cell divides, the Sister Chromatids:
Aseparate from each other and
Asort into separate daughter cells.



Chromosomes Chromosomal DNA
molecules

Sister chromatids

Chromosome
duplication

Sister

chromatids
Centromere

Separation
of sister
chromatids
and
distribution
into two
daughter
cells
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AThe 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.

AThe Cell Cycle consists of two stages, characterized as
follows:

1. Interphase: duplication of cell contents
AG,8 growth, increase in cytoplasm
AS & duplication of chromosomes
AG,8 growth, preparation for division

2. Mitotic Phase: division
AMitosis® division of the nucleus
ACytokinesisd division of cytoplasm



