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Learning objectives: 
 
•  Investigate the human Karyotype 
 
•  Diagnose conditions associated with 

chromosome abnormalities 
 



2"

•  A (photomicrograph) a photo taken with the help of a 
microscope) of chromosomes arranged according to a 
standard classification. 

What is a Karyotype?  

•  Chromosomes are arranged so that 
they are matched with their partner 
chromosome (one from mum and one from 
dad) – these are called homologous pairs . 

 
•  Partner chromosomes are the same 

size, shape, and carry the same genes 
– alleles – one is inherited from each 
parent.  
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Chromosomes  
are arranged and numbered according to size.  
The sex chromosomes are placed at the end. 
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Female Karyotype 

Diploid 2n = 46 Two X 

This karyotype has 
23 exact pairs, 
which means the 
person is female. 

Note that #23 
chromosomes are 
both X. 



Male Karyotype 
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Diploid 2n = 46 One X, One Y 

Note that #23 
chromosomes 
are X and Y. 
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Is this person female or male? 

Female 
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Male 

Is this person female or male? 
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Do you notice anything unusual? 

1"

What does this mean? 
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Abnormalities happen if there are 
chromosomal number mistakes. 

 How do they form? 

•  Sometimes, during meiosis, things go wrong. 
 
•  If there is a mistake when chromosomes are 

separating, then the resulting sperm or egg will 
have too many or too few chromosomes. 

•  The most common error is called nondisjunction,  
     which means ‘not coming apart’. 
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Karyotype A 

Only one X 
chromosome 
45 total 
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Karyotype A – Turner’s Syndrome 
Sex Chromosome Monosomy 

!  Short Stature 
!  Broad Chest 
!  Low ears and hair line 
!  Webbed neck 
!  Infertility 
!  Heart Disease 
!  Hypothyroidism 
!  Diabetes 
!  Vision Problems 
!  Hearing Issues 
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Karyotype B 

Three # 18 
chromosomes 
47 total 
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Karyotype B – Edward’s Syndrome  
 Trisomy 18 

!  Small head, jaw and mouth 
!  Clenched hands, malformed 

fingers and absent thumbs 
!  Webbed feet 
!  Heart, kidney, brain, 

digestive and genital 
malformations 

!  Delayed growth and 
development 

!  Infections of the lungs and 
urinary tract 



14"

Karyotype C 

Two X and One Y 
chromosomes – 47 total 
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Karyotype C – Klinefelter’s Syndrome 
Sex Chromosome Trisomy 

! Most common sex 
chromosome abnormality in 
males 

! Hypogonadism (testes don’t 
work) 

! Reduced Fertility 
! Feminine Traits 
! Enlarged breast tissue 
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Karyotype D 

Three # 21 
chromosomes 
47 total 
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Karyoptype D – Down Syndrome 
•  Poor muscle tone 
•  Short neck 
•  Flattened face and nose 
•  Small head, ears, and 

mouth 
•  Upward slanting eyes 
•  White spots on the 

coloured part of the eye 
•  Wide, short hands with 

short fingers 



Other Genetic Disorders 
Sickle Cell Anemia 

!  Characterised by the bent and twisted shape of the 
red blood cells. 

!  More rigid and get stuck in capillaries. Blood stops 
flowing and can damage cells, tissues, and organs. 

!  Produced physical weakness and damage to the 
brain, heart, and spleen…could be fatal. 

!  Most commonly found in African Americans (can be 
linked to the incidence of malaria). 
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Centromere 
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! Cut out the chromosomes 
 
! Match each chromosome with it’s pair according 

to size, shape and colour patterns. 
 

Follow the instructions sheet! 
Tick of each group as you go along! 

 
! When you have completed your karyotype, 
   answer the following questions: 
 
1.  Is it male or female? 
2.  Are there any abnormalities?  
3.  How do you know? 
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KARYOTYPING INSTRUCTIONS
Cut out the chromosomes and arrange them on a blank karyotype form with the 
centromere on the dotted line using the Denver System. It is much easier if 
done in the following order:

Group A, Group B, Group D, Group F, Group G, Group E, and Group C last. 
Sex chromosomes are the ones you have left over! 

Attach chromosomes to the karyotype form as directed. 
Follow instructions as closely as possible!

       HUMAN KARYOTYPE  – DENVER SYSTEM 
 

Group Number Chromosome

1 A  1 Longest with centromere approximately in the middle.

 2 Second longest, centromere slightly o! centre.

 3 "ird longest with centromere in the middle.

2 B 4-5 Four long chromosomes with centromere close to one end.

7 C 6-12 Fourteen medium length chromosomes with centromere slightly o!-centre.

3 D  13-15 Six chromosomes slightly smaller than the C group with centromere near the 
very end.

6 E  16-18 Six chromosomes; short with centromere in the middle in No. 16. 
Short with centromere slightly o!-centre in No. 17 and 18.

4 F  19-20 Four chromosomes, shorter than E group with centromere in the middle.

5 G  21-22 Four shortest chromosomes with centromeres a little o!-centre.
It is di#cult to see any short arms.

8 X 23 Similar to C group but o$en the largest in this group.

Y 23 Similar to G group (will not have a matching pair).


