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. What?

A. The process by
which sex cells are

produced.

B. The steps are
Similar to mitosis.

MITOSIS
Parent cell Chiasma (site of
(before chromosome replication) crossing over) MEl0SIS 1
S5
Prophase ng >; / \> Prophase
| Chromosome | Chromosome
Telrad formed by
Duplicated chromosome% / replication feplication synapslsof homologous
(two sister chromatids) [ =4 chromosomes
/ 'H’slcmomosomesahgn Tetrads 7 ﬁ\
Metaphase | atthe metaphase pate _ 8ign athe Metaphase |
/ / metaphase plate
Anaphase / \ Anaphase |
Homologous chro-
Telophase Sister chromatids
elophas | S g Mosomes sep- Telophase I
/.: anaphase arate dunng
anaphase I; Haplond
/ sister
chromatids
L -~ j I); o~ _\,. remain together; .D:oulfsh::' \
\\ / '\,... / | »moloslsll
@ o fk }_\ MEIOSIS I
Daughter cells |
of mitosis /,, \ \J
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Daughtor cells of meiosis I1
No further chromosomal replication;
sister chromatids separate during anaphase Il



ll. Sex cells

A. In animals:

1. Sperm
(male sex cell)
2. Egg

(female sex cell)




B. In plants:

1. Pollen
(male sex cell)
2. Ovum

(female sex cell)
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lIl. Chromosome number

A. Sex cells (gametes

are haploid (n):
one set of
chromosomes /| K

B. Body (somatic) cells
are diploid (2n)1 7 N\U _Gene pair
two sets of £ S
chromosomes =

......



V. Fertilization

A. Animals
Sperm and egg
unite to form the first
body cell of an
organism, a zyqote.

B. Plants
Sperm (in pollen)
and egg (in ovule)
unite to form a
Zyqote.




V. Growth

A. Once the zygote
has formed, it
begins to divide
through the process
of mitosis.




Melosis, Fertilization, and Mitosis

[ ] Haploid (n) Haploid gametes (n = 23)
[ ] Diploid (2n) Ovum (n)
/ perm
/ cell (n)
Meiosis Fertilization

X /

— . [r— —‘:\I'u ) )
Lt | SN Diploid
'J -'.II I:JI t)l"‘ ﬁl . l |'- : / zygote
eV &P Mitosis and (2n = 46)
f\ development

Multicellular dlplOld
adults (2n = 46)
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The Steps of Meiosis

DIAGRAM OF THE STAGES OF MEIOSIS

prophase | metaphase | anaphase |

..

telophase | prophase Il metaphase I

anaphase |l telophase Il four cells




. Overview

A. Similar to mitosis:
1. Cell division
2. PMAT are similar

B. Unlike mitosis:

1. Two cell divisions

2. Four cells form from
one

MITOSIS MEIOSIS

Parent cell Chiasma (site of
(before chromosome replication) crossmg over) MEIOSIS |
/=)
R

Prophase / \\ Prophase |
Chromosome BZTetmd formed by

Duplicatedchromosome\(__{f/ repllcanon o synapsis of homologous
(two sister chromatids) L n= chromosomes

// @ Chromosomes lign T'.""d‘ ’ 7 ﬂ\ Metaphase |

Chromosome 4
replucahon

Hotaghass | at the metaphase plate align at the
@ / / metaphase plate
:nla N;\ase / Sister chromatids ~ Hlomologous chro- T“;"’:‘” [
S / \ separate during Mmosomes sep- elophase |
/ anaphase arate during y\
/ anaphase I Haplmd
/ sister W /
chromatids
/ /\ }/f..\. remain together | | Daughter | |
> ) Iu | cells of' \
- | wmoloslw
K /2n \"/2"

MEIOSIS 1l
Daughter cells (5 _.
of mitosis Wi\ /n\
Daughter cells of melosis ll
No further chromosomal replication;

sister chromatids separate during anaphase Il
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ll. Before Meiosis during
Interphase

A. Chromosomes are Chromatids Homologous Chromosomes

B.

replicated (DNA) dy man

Meiosis begins with
a 4n number of
chromosomes

(four sets)

Centromere
Replication !

-
\/ v
Sister Sister

Chromatids Chromatids




interphase 1

Centrosomes
(with centriole

pairs)




gametes / plank and
fungi meiospores

zygote
(Cr*cu2¢n+n=2nm

interphase S
Interphase G* (2¢ x 2 = a¢, 20)
(2¢. 2n)

is not a cycle

phasa I
(2¢, n+ 2¢,n)

(26, m 4 26, m)
Enecn)




eiosis 1
interphase 1

Centrosomes
(with centriole

Nuclear Chromatin

envelope

Chromosomes
duplicate

prophase I
Chiasmata

l Spindle

Sister
chromatids

Homologous
chromosomes

pair and exchange
segments

Synapsis - pairing of
homologs to form
tetrad

metaphase I
Microtubule

anaphase 1

Sister chromatids

attached to Metaphase o ain attached

kinetochore plate

Centromere
(with kinetochore)

Tetrads line up

chromosomes separate

Pairs of homologous
chromosomes
split up




A. Meiosis |

prophase 1

1. Prophase | Chiasmata
(preparing)

a. Nuclear membrane
dissolves

Spindle fibers form
c. Chromosomes

condense )
Sister Tetrad
d. Crossing over occurs e e s
between homologous Poir and oxchange
chromosomes T e of

homologs to form
tetrad



A. Meiosis |

2. Metaphase | - metaphase I
. Microtubule
(m|dd|e) attached to Metaphase

kinetochore plat\e

a. Homologous
chromosomes line up

in the middle of the
cell

Centromere
(with kinetochore)

Tetrads line up



A. Meiosis |

3. Anaphase | (apart)

a. Homologous
chromosomes are
pulled apart by the
spindle fibers

anaphase 1

Sister chromatids
remain attachhed
|

Homologous
chromosomes separate

Pairs of homologous
chromosomes
split up



A. Meiosis |

4. Telophase |
(two cells form)

a. Chromosomes
uncondense (uncoil)

b. Nuclear membrane
briefly reappears

telophase &
cytokinesis

Cleavage
furrow i

Two haploid cells
forrm:; chhrromosomes
are still double



Melosis ||

metaphase II

».

telophase & prophase II

anaphase II telophase 11
cytokinesis e

Cleavage
furrow

Sister chromatids Haploid daughter
cells forming

separate

Two haploid cells
form; chromosomes

are still double Durfng another round of cell division, the sisler chromatids finally

separate; four haploid daughter cells result, containing single
chromosomes
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B. Meiosis Il

|dentical to mitosis Ve R\ Naplok

. ? (% ‘ : \?) number (n)
No interphase A\ W7 of unduplicated
before meiosis |l s | o, /an,  Chromosomes
The Steps: e WY

anaphase | telophase |






metaphase 11




B. Meiosis Il

h i § 1
c. Anaphase I| R
I. The sistgr L ,}/& PN \
chromatids pull apart = -~ —

during anaphase Il S=— /
just like mitosis e — =

Sister chhromatids
separate




. telophase 11




V. The End Result

A. Four haploid cells haploid

/@ . !“ 3 number (n)
form from one ( % ‘ % of unduplicated
diploid cell /7 | / chromosomes

: : 9.
B. Each cell is unique & %
because of:

1. Crossing over %
2. Different possible Y/® o

chromosome (\@ - \%

alignments

anaphase I telophase |



