
KNOWLEDGE AREA: 
Life Processes in Plants and 
Animals

TOPIC 2.2:  Genetic  and 
Inheritance

Paternity Testing, Genetic 
Links and Genetic Lineages



Paternity testing and DNA 
Fingerprinting

Mitochondrial DNA and Tracing of 
Genetic Links

Tracing Genetic Lineages using 
Pedigree Diagrams



 Paternity testing is also know as parentage 
testing.

 It refers to determining the child’s parents by 
analyzing the DNA of both the child and parents.

 There are 2 possible ways to do this.

 They are…

1. Testing of the blood type and

2. DNA fingerprinting.



 From our earlier studies we know that testing of 

the blood type to determine paternity is not
very reliable.

Can you tell why????



Yes that’s right

Because the blood type can only  tell us…

1. If the man is definitely not the father or

2. That the man maybe the father.



 A more reliable method is DNA fingerprinting.

 If the DNA profile of the man is similar to the 
child then the man is most likely to be the father.

It is usually done in the following way…

 A sample of blood is taken from the child and 
parents.

 The samples are sent to the laboratory, where 
the DNA is extracted.

 The technicians then look for certain genetic 
markers called variants at a number of locations.

 Then the variants from the child are matched to 
that of the parent.



 If the variants in the child’s DNA can be traced 
back to the parents, then the parents are the 
child’s biological parents.

However if 2 variants found at particular 
locations in the child are not found in the parent 
then these are not the biological parents of that 
child. 



TERM:

Paternity testing

DEFINITION:

It refers to determining the 
child’s parents by analyzing 
the DNA of both the child 
and parents.

USE IN SENTENCE:

DNA fingerprinting is a 
more reliable method of 
paternity testing.



 Remember when we studied the nucleus, we 

learnt about mitochondrial DNA.

What do you know about the mitochondrial DNA?

Where is it found?



 That's right!  mitochondrial DNA is found in the 
mitochondria.

 Remember mitochondrial DNA is represented by 
mtDNA.

 It can be used to trace links between different 
groups of people.

It occurs in the following way…

Mitochondrial DNA is passed on by the mother 
to both the male and female offspring.

 The mtDNA does not mix.



 This means that your mtDNA is the same the as 
that of your mother.

 And your mother’s mtDNA is the same as that of 
her mother and so on.

 Also mutations occur very rarely in the mtDNA.

 Even when they occur they can be traced back.

 This means that by tracing the mtDNA you are 
able to trace your lineage all the way back to 
your earliest  female ancestor.

 This has made it possible for us to trace our 
earliest female ancestor.



This is what has been discovered…

We have evolved from a common female 
ancestor that existed about 150 000 years ago in 
East Africa.

 The above  refers to all the humans alive today.

 The same was done for males .

 The mutations on the Y chromosomes can be 
traced to a common male ancestor in Africa more 
than 60 000 years ago.

 This means that every person can be traced back 
to this male ancestor.



Lineage refers to the tracing of a line 
descendents from one ancestor.

 If a line of descendents are traced from one 
ancestor using genetic information , this lineage 

is then called genetic lineage.

Genetic lineage can be traced using what we call 
pedigree diagrams.

 A pedigree diagram will show a person’s 
ancestors.

 A pedigree diagram is a record of a person’s 
lineage.



Uses of Pedigree Diagrams:

1. They are used by scientists to study how the 
different traits or characteristics are inherited 
from parent to offspring.

2. They can be used to determine the probability 
of an offspring acquiring a genetic disorder.

3. It can also be used to see if a genetic trait is 
dominant or recessive or if that trait is passed 
on through the men in the female or is 
independent of sex.

Now lets look at one pedigree diagram.



Look at the diagram along 
side.  

 It is made up of shapes 
and lines.

 The horizontal lines 
refer to mating.

 The vertical lines show 
us the couples children.

 The circles are the 
female. 

 The squares are the 
male. A Pedigree Diagram



 The above information 
is common to all 
pedigree diagrams.

 Notice the there are 
both shaded and 
unshaded circles and 
squares.

 These can represent 
dominant or recessive 
characteristics.

 A key is always present 
to show which is 
dominant and recessive.

A Pedigree Diagram



All the circle and 
squares on one line 
show that the males 
and females are 
from the same 
generation.

The generations are 
represented by I, II 
or III.

A Pedigree Diagram



According to the 
pedigree diagram 
alongside…

 The grandparents 
have 3 children, 2 
boys and a girl.

 The one male marries 
and he has 2 children 
both girls.

One daughter then 
marries and she has 4 
children 3 boys and a 
girl. A Pedigree Diagram



Can you see all this 
in the diagram?

A Pedigree Diagram



 You must be able to interpret these diagrams.

Here are a set of rules that you can follow to help 
interpret these diagrams.

1. Read the instructions and the accompanying 
statements.

2. Then study the key.  Both these give you a lot of 
information.

3. Then write down all the phenotypes under the 
circles and squares.

4. Fill in the genotypes of all those with the 
recessive condition.



5. Now use the information to determine the 
other unknown phenotypes and genotypes.

Now lets look at an example.



The pedigree diagram 
alongside shows the 
inheritance of 
Huntington’s disease.  
This disease is 
dominant and is 
represented by a 
capital H and normal 
is recessive (h).  Write 
down the genotypes 
of all the offspring.



 Since the father is 
normal his genotype 
can only be hh.

 Then if we look at the 
offspring , some are 
affected while others 
are unaffected, 
therefore the mother 
must be heterozygous 
Hh.

 Then if we work out 
this cross we find that 
50% of the offspring 
have the disease and 
50% do not.

hhHh

Hh Hh         hh      hh





1.4.1  a)  Rr  b) rr

1.4.2  75%

1.4.3  Rr  rr

These questions are from the November 2013 
paper 1.



TERM:

Lineage

DEFINITION:

refers to the tracing of a 
line descendents from one 
ancestor.

USE IN SENTENCE:

Lineage can be used to 
trace descendents from a 
single ancestor.



TERM:

Genetic lineage

DEFINITION:

refers to the tracing of 
descendents from one 
ancestor using genetic 
information.  

USE IN SENTENCE:

Genetic lineage uses genes 
to trace descendents.



TERM:

Pedigree diagram

DEFINITION:

is a record of a person’s 
lineage.

USE IN SENTENCE:

A pedigree diagram can be 
used to trace a person’s 
lineage.



 Genetic testing and counselling is very important 
because it helps parents to make informed decisions.

 The genetic counsellor uses pedigree diagrams  to 
determine if genetic disorders will be passed onto 
the children.

 Thereafter further tests will be recommended to 
determine if they will de carriers of the disease.

 They can use tissue or blood to draw up karyotypes.

 If the couple is already expecting then amniocentesis 
maybe used to draw up the karyotypes.



 Paternity testing:  it refers to determining the 
child’s parents by analyzing the DNA of both the 
child and parents.

 Lineage: refers to the tracing of a line descendents 
from a single ancestor.

Genetic lineage: refers to the tracing of 
descendents from one ancestor using genetic 
information.  

 Pedigree diagram: is a record of a person’s 
lineage.



1. The line of descent that links the existence of 
individuals or groups of individuals to the recent 
or distant ancestors is…

A.  Lineage

B.  Pedigree

C.  Both A and B

D.  Neither A nor B



2. The tracing of descendents from one ancestor 
using genetic information is…

A.  Genetic lineage

B.  Paternity testing

C.  DNA fingerprinting

D.  None of above



3. The circle on the pedigree diagram represents 
the…

A.  Parents

B.  Grandparents

C.  Males 

D.  Females



4. The square on the pedigree diagram represents 
the…

A.  Parents

B.  Grandparents

C.  Males 

D.  Females



5. The mtDNA can be used to trace your ancestors 
because…

A.  The mtDNA does not mix

B.  Mutations occur very rarely and they can be   
traced.

C.  Both A and B.

D.  Neither A nor B.



1. B

2. A

3. D

4. C

5. C


