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Early mitotic 2
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Chromatin

Chromosome, consisting
of two sister chromatids
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% Lesson Objectives

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

C Investigate the asexual cell/organism reproductive processes of binary
fission and budding.

C Review more information regarding chromosomes and how they align
during the sexual reproductive cell division process of meiosis.

C lllustrate the steps of meiosis (two major stages of meiosis | and meiosis
).

C Identify and define the differences between male and female meiosis in
humans.

C Describe ways in which genetic variation occurs 1 the roles of crossing
over and independent assortment in meiosis.

C Explain the importance of meiosis to living organisms.

A Science Practice: Meiosis Simulation



Processes of Asexual Reproduction

Binary fission

AThe process of cell
division (asexual
reproduction).

Ain prokaryotic organisms

Aby which the parent cell
divides into two
genetically identical
cells.

AProduces two identical
cells in prokaryotes.



Asexual Reproduction

It is faster. ® All of the offspring are
exactly alike. Thereisno
Large numbers of variation:

offspring are produced.
® The ability to adapttoa
The parent does not have changing environment is

to find a mate. greatly reduced.

)



Processes of Asexual Reproduction

Mitosis Is the process of cell -
division by which exact copies of 3 Prophase
chromosomes are divided

Ato create two daughter cells,

Aeach with a complete set of
Identical chromosomes.

AHas four steps (PMAT)

AProduces two identical cells in (. . Telophase
eukaryotes. N

Metaphase

—, Anaphase




Importance of mitosis to
Living Organisms

® Living organisms depend on asexual reproduction for life.

e Growth ® Repair "0 c*s e Reproduction
Allows organisms Replaces damaged  Createsnew organisms

to grow. or dead cells.


http://upload.wikimedia.org/wikipedia/commons/2/27/O._oeni.jpg

V

Asexual Reproduction results in
the production of organisms that
are genetically identical , called
clones.

V Organisms formedthrough  Sexual
Reproduction: receive: half their
chromosomes fromthe.= male parent
and half fromithe- female: parent.




Sexual Reproduction

Sexual reproduction requires twmarent cells
Eachparent cellpassedHALFits genes to its offspring.

Must have male and female:
A male to producesperm
Aand female to produceggs



Sexual Reproduction

e All of the offspring @ The parent must

are genetically find a mate.
different from .
® Fewer offspring
each other .
L will be produced.
(variation).

® |t takes longer.



Chromosomes are Matched In
Homologous Pairs

Aln humans, Somatic (Body) Cells have 46
chromosomes forming 23 pairs of Homologous

Chromosomes. gg %% gg

TR

Homologous e S e -
Chromosemesare the B8 B0 BB §3 %E i
two copies of each r & 39 10 1] 12
chromosome, one coming ' gg g 1 13 fE B
from the mother and one = 43 15 16 17 18
coming from thefather. § ¢ €€ THE g 8
19 #2021 20 XY



Chromosomes are Matched in
Homologous Pairs

AHomologous Chromosomes are —~
matched in Gene Alleles
Alength ’
Acentromere position [i G

_ Locus

Astaining pattern

AA LOCUS (plural, loci) is the
position of a gene.

ADifferent versions of a gene may be "’\7
found at the same locus on the tWO  Homologous Chromosomes
chromosomes of a homologous pair.



Chromosomes are Matched In
Homologous Pairs

AThe human Sex Chromosomes X and Y differ in
size and genetic composition.

AThe other 22 pairs of chromosomes are
Autosomes with the same size and genetic

composition. gg %% gg 1% 9% &2

68 B8 BQ B B 44
Iy
19 88 # 35 B8



Gametes have a Single Set of Chromosomes

AAnNn o r g alifée Gyaidisthe sequence of
stages leading from the adults of one generation to
the adults of the next.

AHumans and many animals and plants are Diploid
(2n), because all somatic cells contain pairs of
homologous chromosomes.

ot
Individuals
(gametophytes) .
(€ "(\ \r,:
; N

(a) Haploid Life Cycle (b) Diploid Life Cycle (c) Alternation of Generations



Gametes have a Single Set of Chromosomes

AGAMETES
Aare eggs and sperm

Aare Haploid (n) because each cell has a single set
of chromosomes.

AThe human life cycle begins when a haploid sperm
fuses with a haploid egg In Fertilization.

AThe Zygote, formed by fertilization, is now diploid.

AMitosis of the zygote and its descendants
generates all the somatic cells into the adult form.



Haploid gametes (n =23)

\

Key
"1 Haploid stage (n)
I Diploid stage (2n)

Sperm cell

Fertilization

Diploid
zygote
(2n =46)

Mitosis and
development

Multicellular
diploid adults
(2n =46)
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Diploid zygote

Haploid egg
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Gametes have a Single Set of Chromosomes

AGametes (haploid sex cells) are made by MEIOSIS in
the ovaries and testes.

AMEIOSIS is a type of cell division that produces
haploid gametes in diploid organisms.

ATwo haploid gametes may then combine in
fertilization to restore the diploid state in the zygote.

5 Fertilization
4y Q e
by g i
1
Egg (Ovum)
23 Chromosomes ,
G Zygote Embryo
| ‘ 46 Chromosomes 46 Chromosomes
. I . | _ in 23 pairs n 23 pairs
S

perm
23 Chromosomes



Gametes have a Single Set of Chromosomes

AMEIOSIS reduces the chromosome number by
HALF:

Meiosis

V Daughter cells
contain half the
number of
chromosomes as the
parent cell.

V Preceded by
Replication and
followed by two
divisions: Meiosis |
and Meiosis II.

@ Mitosis
DNA Replication @
¥ a \

Mitosis

{ Meiosis |
Q Meiosis || ” \




V Meilosis must reduce the chromosome number
by half.

V Fertilization then restores the diploid (2n)
number.

from mom from dad child

== zgz

Melosis reduces chromosome number

The correct
numberI
Ny




INTERPHASE

A pair of
homologous
chromosomes
in a diploid
parent cell

Sister
chromatids

A pair of
duplicated
homologous
chromosomes

MEIOSIS |

MElosis I

s|199 piojde



MEIOSIS reduces the Chromosome
Number from Diploid (2n) to Haploid (n)

AMeiosis and Mitosis are preceded by the
duplication of chromosomes (DNA Replication).

AHowever,
AMeiosis is followed by two consecutive cell divisions
AMitosis is followed by only one cell division.

AMeiosis involves one duplication of chromosomes
followed by two divisions,

AEach of the four daughter cells produced possess an
haploid set of chromosomes.



MEIOSIS reduces the Chromosome
Number from Diploid (2n) to Haploid (n)

S ) Unreplicated
& chromosome

INTERPHASE:

V/ Like mitosis, meiosis Is
preceded by an interphase.

\ during which the

chromosomes duplicate. B DNA synthesis

~ and condensation

Replicated copies are called S'ster chromatids

sister chromatids Heplicated

chromosome

Centromere

Held together at centromere



Homologous Homologous

chromosomes chromosomes
™ ' - |
, r
| ;wl
Centromere s
Replication
-
Sister Sister

chromatids chromatids

Homologous chromosomes are chromosomes that share: the
same structural features (e.g. same size, same banding patterns,
same centromere positions). The same genes at the same loci
positions (while the genes are the same, alleles may be different).




MEIOSIS reduces the Chromosome
Number from Diploid (2n) to Haploid (n)

Meiosis 1i Prophase | key events:

AThe nuclear membrane dissolves.
AChromatin tightly coils up.

AHomologous chromosomes, each composed of
two sister chromatids, come together in pairs in a
process called Synapsis.



MEIOSIS reduces the Chromosome
Number from Diploid (2n) to Haploid (n)

AMEIOSIS I i Prophase I key events:

ADuring synapsis, chromatids of homologous
chromosomes exchange segments in a process
called Crossing Over.

)

)

AThe chromosome tetrads move toward the center of
the cell.



Tetradss-bmmnniRréepb

Homologous chromosomes
align with sister
chromatids).

>
Symapsis
4 /" '_PFM\

Joining to form
a TETRAD.

) b . SEN | s




V Homologous
chromosomes In a
tetrad cross over o

each other.

\/ Pileces of
chromosomes or
genes are
exchanged. —

V Produces Genetic
Recombination In

the offspring. \

diLs 37




