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By  the end  of  this  chapter you should be able to:

• Understand the concept of genetics  in brief

• History of genetics

• Define chromosomes and genes

• To figure ou the different branches of  genetics

Objectives:
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What IsGenetics?

• Genetics is the field of science that
examines how traits are passed
from one generation to the next;
Blueprint of life.
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Why Genetic study?

• Technically it’s a requirement of Biology degree!!! Why?!

• Genetics has became the backbone of all biomedical fields.
Ø Molecular Biology.
Ø Neurosciences
Ø Pharmaceutical
Ø Medicine
Ø Cellular and developmental Biology.

• Who we are (although debatable)!

• Why we are doing, what we are doing!
• Social changes and policies will be reveled by genetics!

• How life sciences impacts on social change.



1859
Charles Darwin

Ø Idea of natural evolution
Ø Pangenesis Theory

History of Genetics

ARISTOTLE



1865
Gregor Mendel and  
Laws of Inheritance

Timeline of Genetics

Ø Fatherof modernGenetics
Ø He used Pisum Sativum  

(Garden Pea) in hisstudy.
Ø There are 7characteristics  

of peain hisstudy
Ø LAW: Mendelian Laws of  

Inheritance (Law of  
Segregation and  
IndependentAssortment)



1888
Heinrich Wilhelm Gottfried 
Waldeyer discovered the  

chromosome

Timeline of Genetics

1909
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1944
Oswald Avery, Colin MacLeod and  
Maclyn McCarty proved that the  

DNA carries the genetic information

Timeline of Genetics

1927
Herman Muller - radiation  causes 

defects in chromosomes



Timeline of Modern genetics

timeline showing the development of genetics from Gregor Mendel’s work on pea plants to the current era of genomics  
and its many applications in research, medicine, andsociety.

Adapted from Concepts of Genetics, Klug, Cummings, Spencer, Palladino, 2012
.



Gene
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• An organism’s genes, snippets of
DNA that are the fundamental
units of heredity, control how it
looks, behaves, and reproduces.





Ø CLASSICAL GENETICS
• Study of analysis of offspring to mating (parents to offspring).
• Describes how traits  (physical characteristics) are passed along  from one 

generation to another.

The major subdivision Genetics

Ø POPULATIONGENETICS
• Deals with the transmission of trait

with a large group of individual
through a passage of time.

• Takes Mendelian genetics (that is, the
genetics of individual families) and ramps
it up to look at the genetic makeup of
largergroups.



Ø Quantitative genetics 
• A highly  mathematical field that 

examines the  statistical 
relationships between genesand  
the traits they encode

Ø BEHAVIORALGENETICS
• Studyof behaviorof anorganism.

The major subdivisionGenetics



Ø CYTOGENETICS
Sciencethat dealswith the physical
basicof heredity (cell)

Ø MOLECULARGENETICS
Chemical basis ofheredity
Newestandmost advanced field of
Genetics
• Genomics 
• Proteomics 

The major subdivisionGenetics



1. Planned ExperimentalBreeding

2. PedigreeAnalysis
Ø Transmissionof trait through theuseof  pedigree.
Ø Pictorial representation

Methods of  Genetic studies



3. .Karyotyping
Ø Detect chromosomalabnormality
Ø karyogram/ karyotype (pictorialrepresentation  of chromosomes)

4. TwinStudy
Ø Study of twins

5. StatisticalAnalysis
Ø Make use ofseveral data
Ø Use for populationdata

Methods of  Genetic studies



Genetics Applications
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Diagram of the human chromosome set,showing  
the location of some genes whose mutant forms  
cause hereditary diseases. Conditions that can be  
diagnosed using DNA analysis are indicated by a  
red dot

Adapted from Concepts of Genetics, Klug, Cummings, Spencer, Palladino,
2012

.



Some Genetic Terms
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Genotype Phenotype
BB (homozygous) Brown eyes

Bb  
(heterozygous)

Brown eyes

bb (homozygous) Blue eyes

Some Genetic Terms
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Some Genetic Terms
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Some Genetic Terms
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