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Meiosis vs Mitosis
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Differences Between Meiosis and Mitosis

Melosis

Mitosis

Product: 4 Non-
iIdentical daughter cells

Product: 2 Identical
daughter cells

Chromosome number
changes from diploid to
haploid

Chromosome number
stays they same

Occurs In testes and
ovaries only

Occurs in all body cells
(somatic cells)

For production of
gametes

For growth and repair
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Difference

Prophase | Prophase I
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Anaphase | -C
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Difference

Telophase | Telophase I

k / \ Four haploid cells, each with two chromosomes
\ J | - knownas reproductive cells. (ovumor sperm)
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Down Syndrome
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Non-disjunction of chromosome pair 21

\

Pair 21
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The result of non-disjunction

~Q +

23 Chromosomes + 24 Chromosomes = 47 Chromosomes in
Zygote
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Trisomy — 21 leads to Down Syndrome




Life Sciences

Down Syndrome

Women above 40 have an increased risk of abnormal meiosis.
During Anaphase 1, chromosomes of pair 21 do NOT separate.
Both chromosomes move to same pole.
This is called non-disjunction.
The ovum that is formed now contains 24 chromosomes in
stead of 23.
When this ovum is fertilised by a normal sperm cell, the zygote
has 47 chromosomes. One extra at pair 21, Trisomy - 21
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4.3 Examine the diagram below of a human karyotype
€ [CF|RB|85| AK| 3%
S AR X AR T IR IR SIF YD

AR AR | 80| AR | 88| as
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21
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4.3.1 Give the label for A. (1)

4. 3.2 How many autosomes are there in a nucleus of this cell? (1) Nr - 45

433 Mame the type of chromosomes at position 23. (1)

4.3.4 What evidence suggests that this is a karyotype of a male? (1) Gonosomes
435 MName the type of mutation represented in the diagram. (1)

4 36 Descrnbe the events that led to Down syndrome. (6)
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Question: Describe how Meiosis contributes to variety in a
population. (6)

1. Crossing Over

2. Random Arrangement of
Chromosomes on The Equator
during Metaphase |
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Prophase I: Crossing Over

o

Diagram representing a process
taking place during meiosis
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Random Arrangement of Chromosomes

Metaphase |

The parent cell starts off Meiosis § with a full set
of chromosomes, half obtamed S om the mother
{(shown m red) and half from the father(shown m
blue).

Durng Metaphase I, chromosome pars kne up
along the metaphase plate (dotted red kne)
randomdy (as opposed to all paternal chrosomes
on one side and the maternal oa the other)

b

/

Telophase | @

daughter cell 3

Each daughter cell receives half the sumber
of chromosomes, one from each par, 2
maxture of chromosomes from the paternal
side of the family and the maternal side.

daughter cell 2

From Study.com
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4.4

The diagrams below show different phases in meiosis.

4 4 1 Label the structures W and X._

4 4 2 How many chromosomes are present in each cell in:

(a) Phase A

(b) Phase C
4 4 3 Give only the LETTER of the diagram that represents anaphase Il
4 4 4 State the function of structure Y and structure Z.

4 4 5 Identify phase C.

2)

(1)
(1)
(1)
(2)

(1)
(8)
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QUESTION 2

2.1 The diagrams below represent different phases of meiosis in an organism.

| $ ﬁ]—ﬂ N

Diagram 1 Dlagram 2 Diagram 3
211 Identify:
(a) A (1)
(b) B (1)

(cy C (1)
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Diagram 1 Diagram 2 Diagram 3
212 Identify the phase represented in DIAGRAM 3. (1)
213 Write down the numbers of the diagrams to show the sequence in
which the phases occur. (2)
214 State ONE difference between metaphase | and metaphase II. (2)

(8)
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Question

Describe the behaviour of chromosomes during the different
phases of meiosis I. (9)
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BEHAVIOUR OF CHROMOSOMES IN MEIOSIS |
During prophasev’ |
chromosomes pairv up/homologous pairs/bivalents form
Crossing overv'/exchange of genetic material occurs
between chromatidsv'/adjacent chromosome pairs
During metaphasev’ | of meiosis
homologous chromosomesv'/chromosome pairs are arranged
at the equatorv of the cell
in a randomv way
with the chromosome attached to the spindle fibrev’
During anaphasev’ |
chromosome pairs separatev’/chromosomes move to opposite poles
During telophasev’ |
the chromosomes reach the poles of the cellv’
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QUESTION 2

2.1 The diagrams below represent the distribution of chromosome pair 21 as it
appears in gametes at the end of meiosis Il in a human male.

A B c D
2.1.1  Explain why the gametes represented by diagrams C and D do not
have any chromosomes. (3)

212 If gamete A is involved in fertilisation, describe how this may result
in Down syndrome. (3)
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QUESTION 2
21 217
2.1.2

Due to non-disjunction / Non-separation of a chromasome pair

during Anaphase Iv

Two chromosomes moved o the one polev” and

none moved to the other polev Any  (3)

Gamete A will have 24 chromosomesy /an extra chromosome

and when it fertilises a normal ovum+'/gamete with 23
chromosomes

the zygote will have 3 chromosomes at position 21+/ 47
chromosomes (3)
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213 Due 1o the process of crossing over, the chromosomes in diagrams
A and B appear different to each other.

(@) ldentify the phase of meiosis during which Crossing Over
OCCUrs.

(b) Describe the events during crossing over.

(C) Explain the significance of crossing over in natural selection.
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Prophase I: Crossing Over

o

Diagram representing a process
taking place during meiosis
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213 (a) Prophase Iv (1)
(b) — Adjacent chromatids of homologous chromosomes crossy
— at a point called the chiasma~
— There is an exchange of DNA segments+/genetic material (3)
() — Crossing over introduces genetic variation+ in gametes

— Genetic variation may resuli in favourable characteristics+
— that ensure a better chance of survivalv
— when environmenial conditions change’

OR

— Crossing over introduces genetic variation¥” in gametes
— Genetic variation may result in unfavourable

— characteristicsv

— that reduce the chance of survivalv

— when environmental conditions changev Any (3)
(13)
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