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r . FOCUS

®* content heavy to memorise the full cell
cycle

|_ _l * identifying microscope images

EXAM

®* commonly tested in MCQ and structured
questions

Chapter Analysis

WEIGHTAGE

®* Constitute to around 3% in Paper 2 in the
past 5 years




Key Concept
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meIiosis




Mitosis
importance

Mitosis

« Mitosis is nuclear division that produces 2 daughter nuclei that is
genetically identical to parent nucleus.

- Daughter nuclei have the same number of chromosomes and same
amount of DNA as parental nucleus

Importance of mitosis

e Two diploid . . : : oo
e cells - Producing genetically identical cells is important so the daughter cells
replication will have all the genes necessary

— « Mitosis allows growth, repair and asexual reproduction that requires
e genetically identical cells.

1. Growth - Growth requires increase in number of new genetically
identical cells within an organism, which is produced by mitosis for it
to increase in size

2. Repair - New cells are produced to replace worn out cells that have
been shed or to heal from wounds

3. Asexual reproduction - producing offspring that are genetically
identical to the parents as well as to one another.



Mitosis

interphase

Mitotic phase
Interphase l

Mitosis

Cytoklne5|s
M' Interphase (not part of mitosis)
 Cell spends 95% of its time in this phase

Cell
growth

in interphase, the cell prepares for cell division by absorbing nutrients
interphase ~. interphase to store energy and building up protoplasm and duplicating organelles

DNA o . ° ° o o e
S | synthesis Cellgrowth | - The DNA replicates, producing two identical chromatin threads joined
at the centromere.
- Total DNA content of the cell doubles
« Chromosome number still remains 2n
chromatin thread /-
( contains one /, TIPS
i) Vs /’ (centromere is where *DNA content is represented by number of sister chromatids
chromatids are joined) .
/ replication / *Chromosome number is represented by number of centromeres
‘; ) ‘ centromere
centromere "
; émster
| chromatids
/ / (each chromosome now consists of two identical

DNA molecules called sister chromatids)



prophase

plasma membrane centrloles
\ 7,;‘--12;7\.7 B Cytoplasm .

J/( splndle fibers /%ﬁ/

> metaphase

spindle pole
—— i o,
972 NN ¢
chromosomes

aligned at the
equator of spindle

intact ~ n\clear

- ! u
nuclear 50 qensing chromosome envalons
enVGIOpe ith h ids held P

together at the kinetochore

> anaphase >» telophase
: : olar

separated chromatid ~ shortening T %lcrotubule
being pulled kinetochore i 3
toward microtubule "\ /
the pole | nuclear

l
) / nvelope
e-forming

polar
microtubule

» cytokinesis

T
AT

N\

i
completed l‘ «— cleavage
nuclear furrow
envelope

r\

centriole pair

Mitosis

Prophase

Metaphase

Anaphase

Telophase

Cytokinesis

The chromatin condense, coil and shorten to become
chromosomes, which are visible under the light microscope.
Each homologous chromosomes consists of two sister
chromatids

Nucleolus disappears

The nuclear envelope disintegrates.

The chromosomes line up along the metaphase plate or
equatorial plate
Centromeres are attached to the spindle fibre

Centromere divides
Aister chromatids splits, they are now called a daughter
chromosome.

Nuclear envelope forms around the chromosomes at each
pole of the cell.

Nucleolus reforms in each nucleus

The chromosomes in each daughter nucleus uncoil and
lengthen to form chromatin threads.

Cleavage furrows appear in the the cytoplasm between the
two nuclei. The furrows deepen and two identical daughter
cells are produced.

In plant cells, a cell plate is formed between the two daughter
nuclei, dividing the cell into two. Cell plate is formed by the
fusion of small fluid-filled vesicles produced by the Golgi
apparatus.



Meiosis
phase |

Meiosis

- Meiosis is a reduction nuclear division that produces daughter nuclei
containing half the number of chromosomes as the parent nucleus.

_ A parent nucleus undergoes meiosis to give 4 daughter nuclei
(gametes)

. Interphase also occurs prior to meiosis

Meiosis | Meiosis | Q
Gametes
= * Gametes are haploid cells which means it contains half the number

-

DNA
replication

- of chromosomes as compared to normal body cell

* For example, a human cell has diploid number of chromosomes, 23
pairs of chromosomes, 46 chromosomes, undergo meiosis to give 4
human gametes that each have 23 chromosomes.

—

parent cell:
2n chromsomes

daughter cells:
n chromosomes



Homologous Chromosomes

Homologous Homologous
s 7 chromosomes chromosomes
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: B E S A R & ‘*. . A pair of chromosomes of the same shape, same length, same
X Y _— .
” - . n centromere position and have the same genes with the same
: corresponding loci.
human has 23 pairs of homologous chromosomes P J

« One chromosome is inherited from the maternal parent, while
another one from the pair is inherited from paternal parent
- Homologous chromsomes may contain different types of alleles
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Meiosis

phase |

Prophase |

Metaphase |

Anaphase |

Telophase |

Cytokinesis

The chromatin condense, coil and shorten to become
chromosomes, which are visible under the light microscope.
Synapsis occurs where homologous chromosomes pair up
Crossing-over may occur where some DNA is exchanged at
chiasma between homologous chromosomes

Nucleolus disappears

The nuclear envelope disintegrates.

The homologous chromosomes line up in pairs along the
metaphase plate.

homologous chromsomes independently arrange themselves
along the metaphase plate

Homologous chromosomes separate and move to opposite poles
of the cell.

Nuclear membranes form around the chromosomes at each pole
of the cell.

The chromosomes uncoil and lengthen to form chromatin
threads.

Cleavage furrow forms in animal cell or cell plate in plant cell,
dividing the cell.

the number of chromosomes is already halved at the end of
meiosis 1



Prophase li Two daughter cells
2N

Metaphase I . ,. N . ; 3 Chromosomes line up at equator
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Anaphase || . ‘ “ . ; Sister chromatids pulled apart
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Meiosis

phase Il

Prophase Il

Metaphase Il

Anaphase |l

Telophase |l

Cytokinesis

The chromatin condense, coil and shorten to become

chromosomes, which are visible under the light microscope.
The nuclear envelope disintegrates.
T

ne chromosomes line up along the metaphase plate or
equatorial plate

Centromere divides

Spindle fibres shorten and separates the sister chromatids and
pull to the opposite poles of the cell, forming sister
chromosomes

Nuclear envelope forms around the chromosomes at each pole of
the cell.

Nucleolus reforms in each nucleus

The chromosomes in each daughter nucleus uncoil and lengthen
to form chromatin threads.

Cleavage furrows appear in the the cytoplasm between the two
nuclei. The furrows deepen and two identical daughter cells are
produced. The end product of meiosis is 4 daughter cells.

The daughter cells have haploid number of chromosomes and x/
2 amount of DNA.
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importance of meiosis

Paternal 4
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! give 4 haploid gametes
| During fertilisation, normal diploid number of chromosomes is restored when a
,, male gamete fuses with a female gamete
Jé If meiosis did not occur, chromosome number would double, thus meiosis ensures
Crossing over”” J, the maintenance of chromosome number of offspring

é During meiosis, diploid cells undergo 2 nuclear divisions - meiosis | and meiosis Il to

Mater nal 1. Produce haploid gametes
l

| ‘u |

|

2. Meiosis results in genetic variation in gametes
« Crossing-over between homologous chromosomes during prophase | of meiosis.
Crossing-over results in genetic recombination, producing chromosomes that have
a mixture of maternal and paternal DNA.

Possibility 1 Possibility 2
ﬂ] o eaually probabls mm - Independent assortment of homologous chromosomes during metaphase | of
[ﬂ serangemants of meiosis results in different combination of maternal and paternal chromosomes.
| ! % metaphase | f I .. - Random fusion of gametes during fertilisation will produce variation due to the
' ‘ ' ‘ many different combinations of genes from the male and female gamete, thus a

« Genetic variation from meiosis and fertilisation increases the chances of survival of
the species. Those with favourable gene will be more likely to survive and pass on
its favourable genes to offspring. It is especially important in a changing
environment

M X variety of genotype and phenotype of offspring
i I

M M Metaphase ||
i i



P

=8 For more notes & learning materials, visit: %) IG handle:

@overmugged

£ Join our telegram
WY channel:
@overmugged

‘O’ levels crash course program

3 hour intensive crash course designed to help you score for your 'O' Levels exam! @ Need private tuition or

_ _ consultation?
The crash course focuses on exam-oriented techniques that cuts through the clutter for you by

identifying key concepts and doing chapter breakdowns efficiently. Contact me at:

_ _ _ _ _ 90721842 (whatsapp)
Conducted in a workshop style setting with a maximum of 5 pax per session.
@xinweihee

Sign up now on our website or drop me a PM directly! (telegram)



http://www.overmugged.com/

