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REVISION CHROMOSOMES VS CHROMATIDS
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REVISION MITOSIS

DNA — Replication

Mitosis — 4 stages + processes



MITOSIS

Telophase Daugh}gl»'fells
Anaphase == d
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b il Two nuclei
Prqph gse/ ~— reform at poles After cytokinesis two
Ve daughter cells result
Chromosomes Chromosomes align Chromeatids of each 2
spiralize [ \ IE with their centromeres chromosome separate
~ on the equator and into daughter chromosomes
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REPLICATION DURING MEIOSIS

Homologous pair of chromosomes
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REPLICATION DURING MEIOSIS

During (before meiosis) 2

Chromosomes are replicated and copies attached to
each other at centromere.

Attached chromosome + copy = sister chromatids.

After S-phase = growth and preparation for meiosis

Homologous pair of chromosomes
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Paternal Maternal

¢ Replication

Homologous pair of chromosomes
1

o S
Sister chromatids  Sister chromatids
of paternal of maternal
chromasarme chraomosarme



SEXUAL LIFE CYCLE

VS

Maintain static chromosome
number =2 sex cells half the
chromosome number

[ ] Haploid (n) Haploid gametes (n = 23)

[ ] Diploid (2n) Ovum (n)
/" ; S:pﬂm\\
cell {m)
Meiosis Fertilization

\ \ /
g..rary @ e

= W e—" o
)

- s | F' ¥ Mitosis and (2n = 46)
u Ff 'J development
l;{ .\‘y |
|

Multicellular dlpluld
adults (2n = 46)

Capynght © Poarson Education, ne., publiching as Bonjamin Cummings.



LIFE CYCLES

|IB-companion page 161



LIFE CYCLES
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| LIFE CYCLES
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LIFE CYCLES

Zygote > sporophyte and
gametophyte

Mitosis =2 eggs + sperms
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GAMETES

Gamets = haploid sex cells

Created via meiosis and differentiated via gametogenesis




MEIOSIS

Two divisions:

First division sepparates homologous chromosomes
“ It is a reduction division (diploid = haploid)

Second division separates the sister chromatids

* It is a mitotic division of a haploid cell.

End result = 4 genetically distinct haploid cells
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| STAGES OF MEIOSIS
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STAGES OF MEIOQSIS: FIRST DIVISION

Prophase ]

* Homologous pairs form bivalents
(crossing over occurs at chiasma)

* Chromosomes condense

* Nuclear membrane breaks down

Q@

A0\ | = @'5;@

Metaphase I
* Microtubule spindle fibers connect

from centrosomes to centromeres
* Spindle fibers contract, causing the

bivalents to align at the centre
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STAGES OF MEIOQSIS: FIRST DIVISION

Anaphasel Telophase 1
* Spindle fiber contraction cause the * The chromosomes de-condense
bivalents to separate * Nuclear membranes may reform
* Homologous chromosomes move * Cytokinesis occurs concurrently
to opposite poles of cell * Daughter cells are haploid
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STAGES OF MEIOSIS: SECOND DIVISION

Prophase 11
* Chromosomes re-condense
* Nuclear membrane breaks down

* Centrosomes move to poles
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Metaphase 11
* Microtubule spindle fibers connect
to centromeres and contract

* Chromosomes align at the centre
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STAGES OF MEIOSIS: SECOND DIVISION

Anaphase 11
* Spindle fiber contraction cause the
sister chromatids to separate and

move to opposite poles of cell
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Telophase 11

* The chromosomes de-condense

* Nuclear membranes reform

* Cytokinesis occurs concurrently
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STAGES OF MEIOSIS




SUMMARY: MEIOTIC DIVISION

Meiotic division:

" In sex cells (gametes)

* Two divisions

* Produces 4 daughter cells

* Daughter cells are genetically distinct

Definition:

Meiosis is the division of a diploid cell to produce 4
genetically distinct haploid cells.




MEIOSIS VERSUS MITOSIS

Divisions Two One
Inheritance Alleles segregated Mo segregation

Synapsis Yes No
Crossing Over Yes MNo
Qutcomes Four cells Two cells
Ploidy Diploid — Diploid Diploid — Haploid
Use Make sex cells Make body cells

Genetics Identical cells Genetic variation Hint: Disco Pug



PURPOSE OF MEIOSIS

Primary purpose: make haploid cells for sexual reproduction
Cells are genetically distinct 2 promotes variation in offspring

There are three mechanisms = genetic variation
Crossing over between non-sister chromatids (prophase 1)
Random assortment of homologous chromosomes (metaphase 1)

Fusion of gametes from different parents

Genetic variation improves survival prospects of a species (biodiversity)



SOURCES OF VARIATION: CROSSING OVER

Homologous chromosomes connect via chiasmata to form bivalents

Genetic exchange at chiasmata results in recombinant chromosomes

Homologous
chromosomes
aligned

nn

Chromosome

Recombinant
chromatids

o

T
Non-recombinant
chromatids



Marvel: "Infinity War is the most ambitious crossover event in
history."

Mr. Prantner:

Homologous Chromosome Recombinant
chromosomes crossover chromatids
aligned ]

)

|
Non-recombinant
chromatids



