
3.3 Meiosis
Essential idea: Alleles segregate during meiosis allowing new 
combinations to be formed by the fusion of gametes.

The micrographs above show the formation of bivalents (left) and the segregation caused by 
both anaphase I and II (right). These possesses combined with crossing over and random 
orientation ensure a near infinite variation of genetic information between gametes.

By Chris Paine

https://bioknowledgy.weebly.com/
https://s10.lite.msu.edu/res/msu/botonl/b_online/e09/meiosea.htm

https://bioknowledgy.weebly.com/
https://s10.lite.msu.edu/res/msu/botonl/b_online/e09/meiosea.htm


Understandings
Statement Guidance

3.3.U1 One diploid nucleus divides by meiosis to produce four 

haploid nuclei. 

3.3.U2 The halving of the chromosome number allows a 

sexual life cycle with fusion of gametes. 

3.3.U3 DNA is replicated before meiosis so that all 

chromosomes consist of two sister chromatids. 

3.3.U4 The early stages of meiosis involve pairing of 

homologous chromosomes and crossing over followed 

by condensation.

The process of chiasmata formation need not be 

explained.

3.3.U5 Orientation of pairs of homologous chromosomes prior 

to separation is random. 

3.3.U6 Separation of pairs of homologous chromosomes in the 

first division of meiosis halves the chromosome 

number. 

3.3.U7 Crossing over and random orientation promotes 

genetic variation. 

3.3.U8 Fusion of gametes from different parents promotes 

genetic variation. 



Applications and Skills
Statement Guidance

3.3.A1 Non-disjunction can cause Down syndrome and other 

chromosome abnormalities. 

3.3.A2 Studies showing age of parents influences chances of 

non-disjunction. 

3.3.A3 Description of methods used to obtain cells for 

karyotype analysis e.g. chorionic villus sampling and 

amniocentesis and the associated risks. 

3.3.S1 Drawing diagrams to show the stages of meiosis 

resulting in the formation of four haploid cells.

Drawings of the stages of meiosis do not need to 

include chiasmata. Preparation of microscope 

slides showing meiosis is challenging and 

permanent slides should be available in case no 

cells in meiosis are visible in temporary mounts.



People

Meet

And

Talk

http://www.flickr.com/photos/chuckp/252924532/

Review: 1.6.U1 Mitosis is division of the nucleus into two genetically identical daughter nuclei.

http://www.flickr.com/photos/chuckp/252924532/
http://www.slideshare.net/jasondenys
http://www.slideshare.net/jasondenys


http://www.flickr.com/photos/chuckp/252924532/

Review: 1.6.U1 Mitosis is division of the nucleus into two genetically identical daughter nuclei.

Prophase

Metaphase

Anaphase

Telophase

http://www.flickr.com/photos/chuckp/252924532/
http://www.slideshare.net/jasondenys
http://www.slideshare.net/jasondenys


Review: 1.6.U1 Mitosis is division of the nucleus into two genetically identical daughter nuclei.

http://highered.mheducation.com/sites/0072495
855/student_view0/chapter2/animation__mitosis
_and_cytokinesis.html

Use the animated tutorials to learn about mitosis

http://www.johnkyrk.com/mitosis.html

http://www.sumanasinc.com/webcontent/animations/content
/mitosis.html

http://outreach.mcb.harvard.edu/animations/cellcycle.
swf

http://highered.mheducation.com/sites/0072495855/student_view0/chapter2/animation__mitosis_and_cytokinesis.html
http://www.johnkyrk.com/mitosis.html
http://www.johnkyrk.com/mitosis.html
http://www.johnkyrk.com/mitosis.html
http://www.sumanasinc.com/webcontent/animations/content/mitosis.html
http://www.sumanasinc.com/webcontent/animations/content/mitosis.html
http://www.sumanasinc.com/webcontent/animations/content/mitosis.html
http://highered.mheducation.com/sites/0072495855/student_view0/chapter2/animation__mitosis_and_cytokinesis.html
http://highered.mheducation.com/sites/0072495855/student_view0/chapter2/animation__mitosis_and_cytokinesis.html
http://outreach.mcb.harvard.edu/animations/cellcycle.swf
http://outreach.mcb.harvard.edu/animations/cellcycle.swf
http://outreach.mcb.harvard.edu/animations/cellcycle.swf


Nature of Science: Making careful observations—meiosis was discovered by microscope examination of 
dividing germ-line cells. (1.8)

1876 - German biologist Oscar Hertwig recognized the role of the cell nucleus during 
inheritance and chromosome reduction during meiosis from work on Sea Urchins.

1883 - Belgian zoologist Edouard Van Beneden discovered in the roundworm 
Ascaris how chromosomes organized meiosis (the production of gametes).

1890 - The significance of meiosis for reproduction and inheritance was first 
described by  German biologist August Weismann who noted that two cell 
divisions were necessary to transform one diploid cell into four haploid cells.

http://www.ijdb.ehu.es/web/paper.php?doi=1627480

In the 19th century was very difficult to observe the behaviour of 
chromosomes in cell: the choice of organism and tissue, slide 
preparation and interpreting microscope images are all difficult to 
do successfully. It therefore it took years of careful examination by 
Scientists to discover and fully understand meiosis.

http://www.ijdb.ehu.es/web/paper.php?doi=1627480


3.3.U1 One diploid nucleus divides by meiosis to produce four haploid nuclei. 

Edited from: https://commons.wikimedia.org/wiki/File:Diagram_of_meiosis.svg

Meosis is a reduction division of the nucleus to form haploid gametes

One diploid (2N) body cells contain a homologous 
pair of each chromosome (except for sex cells)

Four haploid (N) gametes contain 
one of each chromosome

Second division of the nucleus

First 
division 
of the 
nucleus

Chromosomes are replicated to 
form sister chromatids

https://commons.wikimedia.org/wiki/File:Diagram_of_meiosis.svg


3.3.U1 One diploid nucleus divides by meiosis to produce four haploid nuclei. 

http://www.sumanasinc.com/webcontent/animations/c
ontent/meiosis.html

http://highered.mheducation.com/sites/dl
/free/0072437316/120074/bio19.swf

http://www.stolaf.edu/people/giannini/fla
shanimat/celldivision/meiosis.swf

http://www.biostudio.com/d_%20Meiosis.htm

The animations 
are a great way 
to visualise the 
process –
watch and take 
notes.

Meosis is a reduction division of the nucleus to form haploid gametes

http://www.sumanasinc.com/webcontent/animations/content/meiosis.html
http://www.sumanasinc.com/webcontent/animations/content/meiosis.html
http://www.sumanasinc.com/webcontent/animations/content/meiosis.html
http://highered.mcgraw-hill.com/olcweb/cgi/pluginpop.cgi?it=swf::535::535::/sites/dl/free/0072437316/120074/bio19.swf::Stages of Meiosis
http://highered.mcgraw-hill.com/olcweb/cgi/pluginpop.cgi?it=swf::535::535::/sites/dl/free/0072437316/120074/bio19.swf::Stages of Meiosis
http://highered.mheducation.com/sites/dl/free/0072437316/120074/bio19.swf
http://www.stolaf.edu/people/giannini/flashanimat/celldivision/meiosis.swf
http://www.biostudio.com/d_ Meiosis.htm


Outline the differences between the behaviour of 
chromosomes in Mitosis and Meiosis

5 marks

http://i-biology.net/
http://i-biology.net/


Outline the differences between the behaviour of 
chromosomes in Mitosis and Meiosis

5 marks

Mitosis Meiosis

One division Two divisions

Diploid cells produced Haploid gametes produced

No crossing-over in prophase Crossing-over in prophase I

No chiasmata formation Chiasmata form

Homologous pairs do not associate and 
line up at the equator in metaphase

Homologous pairs associate as bivalents
and lined up at the equator in metaphase I

Sister chromatids separate in anaphase
Homologous pairs separate in anaphase I
Sister chromatids separate in anaphase II

http://i-biology.net/
http://i-biology.net/


3.3.U3 DNA is replicated before meiosis so that all chromosomes consist of two sister chromatids.

Interphase
In the S-phase of the interphase 
before meiosis begins, DNA replication
takes place.

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

The attached chromosome and its 
copy are known as sister chromatids.  

Following S-phase, further growth and 
preparation take place for meiosis. 

http://i-biology.net/
http://i-biology.net/


3.3.S1 Drawing diagrams to show the stages of meiosis resulting in the formation of four haploid cells. AND 3.3.U4 
The early stages of meiosis involve pairing of homologous chromosomes and crossing over followed by condensation.  

Prophase I    

http://www2.sunysuffolk.edu/gambier/micrographs/lateprophase3.htm

Crossing-over between non-sister 
chromatids can take place. This results 
in recombination of alleles and is a 
source of genetic variation in gametes.

DNA supercoils and chromosomes 
condense

nuclear membrane dissolves

centrioles migrate to the 
poles of the cell. 

The homologous 
chromosomes
associate with each 
other to form 
bivalents (synapsis).

Edited from: http://www.slideshare.net/gurustip/meiosis-ahl

http://www2.sunysuffolk.edu/gambier/micrographs/lateprophase3.htm
http://www.slideshare.net/gurustip/meiosis-ahl


3.3.S1 Drawing diagrams to show the stages of meiosis resulting in the formation of four haploid cells. AND 
3.3.U5 Orientation of pairs of homologous chromosomes prior to separation is random.

courtesy of: http://www.flickr.com/carolinabio

Metaphase I    

Random orientation occurs - each 
bivalent aligns independently and 
hence the daughter nuclei get a 
different mix of chromosomes.

This is a significant source of 
genetic variation: there are 2n

possible orientations in metaphase 
I and II. That is 223 in humans – or 
8,388,068 different combinations in 
gametes! 

The bivalents line up at the equator. 

Edited from: http://www.slideshare.net/gurustip/meiosis-ahl

http://www.flickr.com/carolinabio
http://www.slideshare.net/gurustip/meiosis-ahl


3.3.S1 Drawing diagrams to show the stages of meiosis resulting in the formation of four haploid cells. 

courtesy of: http://www.flickr.com/carolinabio

Anaphase I    

Spindle fibres contract.

Homologous pairs are separated and pulled to 
opposing poles. 

This is the reduction division – the 
bivalent is split and half the 
chromosomes move towards each 
pole.

Edited from: http://www.slideshare.net/gurustip/meiosis-ahl

http://www.flickr.com/carolinabio
http://www.slideshare.net/gurustip/meiosis-ahl


3.3.S1 Drawing diagrams to show the stages of meiosis resulting in the formation of four haploid cells. AND 3.3.U6 
Separation of pairs of homologous chromosomes in the first division of meiosis halves the chromosome number.

courtesy of: http://www.flickr.com/carolinabio

Telophase I    

New nuclei form

The nuclei are now haploid (N) not diploid 
(2N): they each contain one pair of sister 
chromatids for each of the species’ 
chromosomes. 

n.b. If crossing-over and recombination 
has occurred then the sister 
chromatids will not be exact copies. 

The cytoplasm begins to divide by 
cytokinesis.

Chromosomes decondense

Edited from: http://www.slideshare.net/gurustip/meiosis-ahl

http://www.flickr.com/carolinabio
http://www.slideshare.net/gurustip/meiosis-ahl


3.3.S1 Drawing diagrams to show the stages of meiosis resulting in the formation of four haploid cells. 

courtesy of: http://www.flickr.com/carolinabio

Prophase II    

Edited from: http://www.slideshare.net/gurustip/meiosis-ahl

No crossing-over occurs. 

Chromosomes, consisting of two sister 
chromatids, condense

Nuclear membranes dissolves 

centrioles move to opposite poles 
(perpendicular to previous 

http://www.flickr.com/carolinabio
http://www.slideshare.net/gurustip/meiosis-ahl


3.3.S1 Drawing diagrams to show the stages of meiosis resulting in the formation of four haploid cells. 

courtesy of: http://www.flickr.com/carolinabio

Metaphase II    

Edited from: http://www.slideshare.net/gurustip/meiosis-ahl

Spindle fibres form and attach at the 
centromeres. 

Pairs of sister chromatids align at the equator. 

http://www.flickr.com/carolinabio
http://www.slideshare.net/gurustip/meiosis-ahl


3.3.S1 Drawing diagrams to show the stages of meiosis resulting in the formation of four haploid cells. 

courtesy of: http://www.flickr.com/carolinabio

Anaphase II    

Edited from: http://www.slideshare.net/gurustip/meiosis-ahl

Spindle fibres contract and the 
centromeres are split.

The sister chromatids are separated. The 
chromatids (now called chromosomes are 
pulled to opposing poles. 

http://www.flickr.com/carolinabio
http://www.slideshare.net/gurustip/meiosis-ahl


3.3.S1 Drawing diagrams to show the stages of meiosis resulting in the formation of four haploid cells. 

courtesy of: http://www.flickr.com/carolinabio

Telophase II    

Edited from: http://www.slideshare.net/gurustip/meiosis-ahl

The end result of meiosis is four haploid 
gamete cells. 

Fertilisation of these haploid gametes 
will produce a diploid zygote.

Four new haploid nuclei are formed. 

Nuclear membrane reforms

Cytokinesis begins, dividing the cells. 

Chromosomes decondense

http://www.flickr.com/carolinabio
http://www.slideshare.net/gurustip/meiosis-ahl


Which phase of meiosis is shown? Why?

A. Interphase

B. Prophase I

C. Metaphase I

D. Metaphase II

Reason: 

http://i-biology.net/
http://i-biology.net/


Which phase of meiosis is shown? Why?

A. Interphase

B. Prophase I

C. Metaphase I

D. Metaphase II

Reason: 
• Homologous pairs are aligned (at equator), so must 

be metaphase. 
• Crossing-over has already taken place, so must be 

after prophase I. 
• Homologous pairs have not yet separated, so must 

be still in meiosis I (metaphase I). 

http://i-biology.net/
http://i-biology.net/


Which phase of meiosis is shown? Why?

A. Interphase

B. Prophase I

C. Metaphase I

D. Metaphase II

Reason: 

http://i-biology.net/
http://i-biology.net/


Which phase of meiosis is shown? Why?

A. Interphase

B. Prophase I

C. Metaphase I

D. Metaphase II

Reason: 
• Homologous pairs have associated. 
• Crossing-over has taken place. 
• Homologous pairs have not aligned at the equator. 

http://i-biology.net/
http://i-biology.net/
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Which phase of meiosis is shown? Why?

A. Interphase

B. Prophase I

C. Metaphase I

D. Metaphase II

Reason: 

http://i-biology.net/
http://i-biology.net/
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Which phase of meiosis is shown? Why?

A. Interphase

B. Prophase I

C. Metaphase I

D. Metaphase II

Reason: 
• Homologous pairs have not yet associated. 
• Replication has taken place. 
• Crossing-over has not yet taken place. 

http://i-biology.net/
http://i-biology.net/


3.3.U7 Crossing over and random orientation promotes genetic variation. 

Prophase I    Metaphase I    

Crossing-over between non-
sister chromatids results in 
recombination of alleles

Random orientation of the homologous chromosomes 
means there are 2n possible orientations in metaphase I 
and II. That is 223 in humans – or 8,388,068 different 
combinations in gametes! 

Metaphase II    

Because both crossing-over and random orientation occur during meiosis the result is is 
effectively infinite genetic variation in the haploid gamete.

n.b. for a new organism to arise sexually meiosis occurs in both parents further increasing 
the genetic variation



3.3.U7 Crossing over and random orientation promotes genetic variation. 

Prophase I    Metaphase I    

Crossing-over between non-
sister chromatids results in 
recombination of alleles

Random orientation of the homologous chromosomes 
means there are 2n possible orientations in metaphase I. 
That is 223 in humans – or 8,388,068 different 
combinations in gametes! 

Metaphase II    

Because both crossing-over and random orientation occur during meiosis the result is is 
effectively infinite genetic variation in the haploid gamete.



3.3.U8 Fusion of gametes from different parents promotes genetic variation. 

Increased genetic variation produces a more resilient population that is 
more likely to withstand environmental change such as a disease. 
Genetic variation is essential for successful change by evolution.

http://www.sciencemuseum.org.uk/~/media/RWSCIM/WhoAmI/FindOutMore/What%20is%20fertilisation.jpg

For a new organism to arise sexually meiosis must occur in both parents 
followed by fusion of the gametes (fertilisation)

Meiosis in a single individual produces near infinite 

variation, but genetic variation is further increased by:
• Meiosis occurs in two individuals
• Alleles from two organisms combine in novel ways

http://www.sciencemuseum.org.uk/~/media/RWSCIM/WhoAmI/FindOutMore/What is fertilisation.jpg


Review: 3.2.U6 Diploid nuclei have pairs of homologous chromosomes. AND 3.2.U7 Haploid nuclei have 

one chromosome of each pair.

http://www.biologycorner.com/resources/diploid_life_cycle.gif

A haploid nucleus has 

one of each chromosome. 
The number of 
chromosomes possessed by 
a species is know as the N 
number, for example 
humans have 23 different 
chromosomes.

Gametes are the sex cells that 
fuse together during sexual 
reproduction. Gametes have 
haploid nuclei, so in humans both 
egg and sperm cells contain 23 
chromosomes.

The fertilised egg cell (Zygote) 
therefore is a diploid (2N) cell 
containing two of each 
chromosome.

n.b. Diploid nuclei are less susceptible to genetic diseases: have 
two copies of a gene means organisms are more likely to 
possess at least one healthy copy.

A diploid nucleus has two of each chromosome (2N). Therefore diploid nuclei have 

two copies of every gene, apart from the genes on the sex chromosomes. For example 
the Diploid nuclei in humans contain 46 chromosomes. 

http://www.biologycorner.com/resources/diploid_life_cycle.gif


3.3.U2 The halving of the chromosome number allows a sexual life cycle with fusion of gametes.

http://www.biologycorner.com/resources/diploid_life_cycle.gif

To compensate for 
the chromosome 
doubling during 
fertilisation gametes 
undergo meiosis,  
which halves the 
chromosomes 
present in gametes 
compared to the 
parent.

To prevent a doubling of 
chromosomes in each 
generation a halving 
mechanism is needed 
during the life cycle.

Because fertilisation
involves the fusion of 
gametes the number of 
chromosomes in the next 
generation is doubled.

Many eukaryotes reproduce by sexual reproduction. Even organisms capable of 
asexual reproduction will reproduce sexually as well. Sexual reproduction involves 
fertilisation, the fusion of gametes (sex cells), one from each parent.

http://www.biologycorner.com/resources/diploid_life_cycle.gif


Review: 3.2.U9 A karyogram shows the chromosomes of an organism in homologous pairs of decreasing length.

The chromosomes are visible in cells that are undergoing 
mitosis – most clearly in metaphase.

https://commons.wikimedia.org/wiki/File:NHGRI_human_male_karyotype.png

Stains used to make the chromosomes visible also give each 
chromosome a distinctive banding pattern.

A micrograph are taken and the chromosomes are arranged according to their 
size, shape and banding pattern. They are arranged by size, starting with the 
longest pair and ending with the smallest.

Karyogram is a diagram or photograph of the chromosomes present in a nucleus (of 

a eukaryote cell) arranged in homologous pairs of decreasing length.

https://commons.wikimedia.org/wiki/File:NHGRI_human_male_karyotype.png


Review: 3.2.U9 A karyogram shows the chromosomes of an organism in homologous pairs of decreasing length.

http://learn.genetics.utah.edu/content/chromosomes/karyotype/

Karyotype is a property of the cell described by the number and type of chromosomes
present in the nucleus (of a eukaryote cell).

Karyogram is a diagram or photograph of the chromosomes present in a nucleus (of a 
eukaryote cell) arranged in homologous pairs of decreasing length.

a Karyogram is a diagram 
that shows, or can be used to 
determine, the karyotype. 

http://learn.genetics.utah.edu/content/chromosomes/karyotype/
http://learn.genetics.utah.edu/content/chromosomes/karyotype/
http://learn.genetics.utah.edu/content/chromosomes/karyotype/
http://learn.genetics.utah.edu/content/chromosomes/karyotype/


Review: 3.2.A4 Use of karyograms to deduce sex and diagnose Down syndrome in humans.

Can you use a karyogram to determine sex and whether a person has Down 
Syndrome?

Use the Biology Project activity to practice 
your skills and understanding:

Learn more about:
• Diagnosing genetic disorders
• Down Syndrome

http://learn.genetics.utah.edu/content/disorders/chromosomal/down/

http://www.biology.arizona.edu/human_bio/activities/karyotypin
g/karyotyping.html

http://www.biology.arizona.edu/human_bio/activities/karyotyping/karyotyping.html
http://www.biology.arizona.edu/human_bio/activities/karyotyping/karyotyping.html
http://learn.genetics.utah.edu/content/chromosomes/diagnose/
http://learn.genetics.utah.edu/content/disorders/chromosomal/down/
http://learn.genetics.utah.edu/content/disorders/chromosomal/down/
http://www.biology.arizona.edu/human_bio/activities/karyotyping/karyotyping.html


3.3.A1 Non-disjunction can cause Down syndrome and other chromosome abnormalities. 

http://www.ib.bioninja.com.au/_Media/non-disjunction_med.jpeg
http://www.biostudio.com/d_%20Meiotic%20Nondisjunction%20Meiosis%20I.htm

http://www.biostudio.com/d_%20Meiotic%20Nondisjunction%20Meiosis%20II.htm

Metaphase I

Anaphase I Anaphase II

Metaphase II

Meiosis like all processes 
is sometimes subject to 
mistakes.

*Disjunction is the term used to describe 
the seperation of chromosomes

For example homologous 
chromosomes can fail to 
separate at anaphase. 

This is called non-
disjunction.

Normal division

Disjunction in Meiosis I Disjunction 
in Meiosis II

http://www.ib.bioninja.com.au/_Media/non-disjunction_med.jpeg
http://www.biostudio.com/d_ Meiotic Nondisjunction Meiosis I.htm
http://www.biostudio.com/d_ Meiotic Nondisjunction Meiosis II.htm


http://www.biostudio.com/d_%20Meiotic%20Nondisjunction%20
Meiosis%20I.htm

http://www.biostudio.com/d_%20Meiotic%20Nondisjunction%20
Meiosis%20II.htm

3.3.A1 Non-disjunction can cause Down syndrome and other chromosome abnormalities. 

http://www.biostudio.com/d_ Meiotic Nondisjunction Meiosis I.htm
http://www.biostudio.com/d_ Meiotic Nondisjunction Meiosis I.htm
http://www.biostudio.com/d_ Meiotic Nondisjunction Meiosis II.htm
http://www.biostudio.com/d_ Meiotic Nondisjunction Meiosis II.htm
http://www.biostudio.com/d_ Meiotic Nondisjunction Meiosis I.htm
http://www.biostudio.com/d_ Meiotic Nondisjunction Meiosis II.htm


http://www.biostudio.com/d_%20Meiotic%20Nondisjunction%20
Meiosis%20I.htm

http://www.biostudio.com/d_%20Meiotic%20Nondisjunction%20
Meiosis%20II.htm

3.3.A1 Non-disjunction can cause Down syndrome and other chromosome abnormalities. 

http://www.biostudio.com/d_ Meiotic Nondisjunction Meiosis I.htm
http://www.biostudio.com/d_ Meiotic Nondisjunction Meiosis I.htm
http://www.biostudio.com/d_ Meiotic Nondisjunction Meiosis II.htm
http://www.biostudio.com/d_ Meiotic Nondisjunction Meiosis II.htm
http://www.biostudio.com/d_ Meiotic Nondisjunction Meiosis I.htm
http://www.biostudio.com/d_ Meiotic Nondisjunction Meiosis II.htm


3.3.A1 Non-disjunction can cause Down syndrome and other chromosome abnormalities. 

The result of non-disjunction is gametes that either have one chromosome too 
many or one too few.

If the gamete is involved in fertilization, the result will be an 
organism with too few or too many chromosomes.

Trisomy is the term used to describe  organisms with one extra 
chromosome (three of one chromosome instead of pair)

Monosomy is the term used to describe  organisms with one 
extra chromosome (three of one chromosome instead of pair)v

https://upload.wikimedia.org/wikipedia/commons/a/ab/21_trisomy_-_Down_syndrome.png

Trisomy 21 is commonly known as 
Down Syndrome. The individual 
possesses three of chromosome 21 
and 47 chromosomes in total.

Non-disjunction of many human chromosomes is 
so serious that either the zygote is not viable or 
the individual does not survive.

https://upload.wikimedia.org/wikipedia/commons/a/ab/21_trisomy_-_Down_syndrome.png


3.3.A3 Description of methods used to obtain cells for karyotype analysis e.g. chorionic villus sampling and amniocentesis 
and the associated risks. AND 3.3.A2 Studies showing age of parents influences chances of non-disjunction. 

https://commons.wikimedia.org/wiki/File:Down_Syndrome_Risk_By_Age.png

It is often advisable for 
mothers in a high risk 
category to choose to have a 
prenatal (before birth) test.

The risk of a child having a 
trisomy such as Down 
Syndrome increases greatly in 
older mothers.

Amniocentesis or chorionic
villus samples can be taken 
and from them a karyotype
can be constructed.  

Data from a positive test can 
be used to decide the best 
course of action, which at 
times be to abort the fetus.

https://commons.wikimedia.org/wiki/File:Down_Syndrome_Risk_By_Age.png


3.3.A3 Description of methods used to obtain cells for karyotype analysis e.g. chorionic villus sampling and 
amniocentesis and the associated risks.

http://i-biology.net/
http://i-biology.net/


3.3.A3 Description of methods used to obtain cells for karyotype analysis e.g. chorionic villus sampling and 
amniocentesis and the associated risks.

Can be carried out in the 16th week of the pregnancy with around 
a 1% chance of a miscarriage

http://www.medindia.net/animation/amniocentesis.asp

http://i-biology.net/
http://i-biology.net/
http://www.medindia.net/animation/amniocentesis.asp
http://www.medindia.net/animation/amniocentesis.asp
http://www.medindia.net/animation/amniocentesis.asp


3.3.A3 Description of methods used to obtain cells for karyotype analysis e.g. chorionic villus sampling and 
amniocentesis and the associated risks.

Can be carried out in the 11th week of the 
pregnancy with around a 2% chance of a 
miscarriage

http://i-biology.net/
http://i-biology.net/
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It is often advisable for 
mothers in a high risk 
category to choose to have a 
prenatal (before birth) test.

The risk of a child having a 
trisomy such as Down 
Syndrome increases greatly in 
older mothers.

Amniocentesis or chorionic
villus samples can be taken 
and from them a karyotype
can be constructed.  

Data from a positive test can 
be used to decide the best 
course of action, which at 
times be to abort the fetus.
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