


 Inheritance is the process of genetic 

transmission of characteristics from parents 

to offspring. 

 The study of inheritance in scientific 

approach and as a modern branch of science 

known as genetics began in the mid-19th 

century with the work of Gregor Mendel 

(1822-1884). 

 



 Mendel was born in Heinzendorf bei 
Odrau (now Czech Republic), he 
spent most of his adult life in a 
monastery in Brno, a city near 
Vienna. 

 Having been raised on a farm, 
Mendel was exposed to various 
agricultural principles and their 
applications. 

 Shortly after entering the 
monastery, he took courses in 
mathematics, physics and botany at 
the University of Vienna. 

 Mendel was considered as the first 
scientist began experimenting with 
the garden pea plant Pisum sativum 
to effectively apply mathematical 
and biological approach to the 
study of inheritance. 

 



CHARACTERISTICS 

 A distinctive inherited feature such as height & colour. 

 

TRAITS 

 Each variant for a specific characteristic 
 

Character 
Traits 

Alternative 1 Alternative 2 

Height Tall Short 

Ability to roll the 

tounge 
Able to roll Unable to roll 





 Mendel began his experiments by 
crossing garden pea plants from two 
different pure-breeding lines with 
contrasting traits of a single 
character. 

 In his experiment, the members of 
the first generation offspring all 
looked alike and resembled one of 
the two parents. 

 These offspring were called the first 
filial generation or F1 generation. ( 
filial is from the Latin for “sons and 
daughters”) 

 The second filial generation or F2 
generation, resulted from a cross 
between F1 individuals or by self-
pollination of F1 individuals. 

 In fact, among 1064 offspring that 
Mendel cultivated in his garden, 787 
were tall and 227 were dwarf, 
producing a ratio approximately 3:1. 

 





MENDEL ‘ S FIRST LAW (SEGREGATION) 

 

EACH INDIVIDUAL CHARACTERISTIC OF AN 

ORGANISM IS DETERMINE BY PAIR OF ALLELE. 

THE PAIRS OF ALLELE SEGREGATE DURING 
MEIOSIS AND ONLY ONE OF EACH PAIR OF 

ALLELE CAN BE PRESENT IN A SINGLE 

GAMETE. 



 Each character is controlled by 
genes which exist in pair. Mendel 
used symbols to represent the 
hereditary factors (genes) that he 
postulated. 

 Genes may be dominant or 
recessive. These alternate versions 
of genes are known as alleles. 

 Tall pure breeding parent: TT 

 Dwarf pure breeding parent: tt 

 Both of the pure breeding parents 
are homozygote. (They contain two 
identical alleles) 

 

 During gamete formation, the pair of 
alleles will segregate and each 
gamete carries only one of a pair of 
alleles. 

 



 Random fertilization occurs. The 
resulting offspring are called the 
F1 generation. 

 In F1 generation, all the offspring 
will carry both dominant and 
recessive alleles from their 
respective parent. 

 These individuals that carried a 
dominant and a recessive allele 
are known as heterozygote. 

Only the dominant allele is 
capable of showing the trait while 
recessive allele is masked by the 
dominant allele. 

 As a result, all individuals in F1 
generation are tall. 

 



 If F1 hybrids are allow to cross with one 
another or self-pollinate: 

 

 

 

 Random fertilization occurs. Only male 
gamete can fuse with any female gamete. 

 

 

 As a result, F2 offspring are formed. These 
individuals display two possible phenotypes. 
(A physical or detectable appearance) Tall 
and dwarf with the ratio of 3 Tall : 1 dwarf. 

 

 Those tall individuals although physically 
alike, but they have different genotype. 
(genetic composition) 

 These individuals contribute genotypic ratio 
of;1 Homozygous Dominant : 2 
Heterozygous : 1 Homozygous Recessive 

 

 



 Genes are the basic unit of 
inheritance for an 
organism. 

 A cell with diploid 
chromosomal number (2n) 
has pairs of genes, on pairs 
of homologous 
chromosomes. 

 The alternate versions of 
genes located in the same 
loci of a pair of 
homologous chromosomes 
are called alleles. 

 



 A dominant allele is a gene that can manifest 

on phenotype of an organism in both 

heterozygous and homozygous state. 

 A recessive allele is a gene that can only 

manifest on phenotype of an organism in 

homozygous state. 

Mendel used capital letters for dominant 

alleles and lowercase letters for recessive 

ones. 

 For example: “A” for dominant and “a” for 

recessive. 

 



Homozygous refers to a condition of an 
individual inherits a pair of identical alleles 
for a trait. 

Heterozygous refers to a condition of an 
individual inherits two different alleles for a 
trait. 

 Putting all together, a homozygous dominant 
individual has a pair of dominant alleles (AA) 
for the trait being studied. A homozygous 
recessive individual has a pair of recessive 
alleles (aa). And a heterozygous individual 
has a pair of non-identical alleles (Aa). 

 



Genotype refers to the genetic composition 

of an individual. In another word, the 

particular alleles an individual carries. 

 Phenotype refers to an individual’s 

detectable or observable trait. 

 For example both individual of Aa and AA 

have the same observable appearance but 

different genetic composition; Heterozygote 

and Homozygote. 

 



Mendel also conducted experiments with 

plants that differed in two characters. 

He crossed tall, purple flower garden pea with 

dwarf, white flower garden pea. 

 The main idea of the experiments was to see 

the two traits, stem length and colour of the 

flower, were inherited independently. 

 



 In this experiment, Mendel obtained all the F1 

offspring with long stem length (tall) and 

purple flower. The alleles for these two 

characteristics were dominant. 

Mendel allowed them to self-fertilise, he then 

classified the F2 offspring and counted them 

by phenotype. 

 



 Surprisingly he get these ratio for F2. 

 

 

 

 

 

 

 

 

 

 

 

How???? 

 





The Law of Independent Assortment 

Two or more pairs of alleles will segregate and 

assort independently of one another during 

gamete formation. 

 





 Four phenotype; blood group A, B, AB, and O. 

 Controlled by three alleles; allele A, allele B 

and allele O. 

 Allele A and allele B are dominant, while allele O 

is recessive. 

When both allele A and allele B are present, 

they are co-dominant; both alleles will be 

express equally to form blood group AB. 

 



Phenotype 

Genotype 

Homozygote Heterozygote 

A AA AO 

B BB BO 

AB AB 

O OO 





 Rhesus factor is an antigen on the membrane 

surface of the red blood cells. 

 A person with Rhesus (Rh) factor is said to be 

Rhesus Positive (Rh+). 

 Allele for Rhesus positive is dominant, 

allele for Rhesus negative is recessive. 

 



 This can be problem when a Rh- person 

receives Rh+ blood during blood transfusion. 

 In 2nd transfusion, recipient's blood will produce 

Rh antibodies. 

 This will result in agglutination. 

 





 Each somatic cell in human has 46 

chromosomes. 

 Two sets of chromosomes. One from father, while 

the other from mother. 

 Chromosomes are paired up based on 

location of the centromere and size 

 Known as homologous chromosomes. 

 Karyotypes = Arrangement of homologous 

chromosomes in the descending order of 

size, centromere and banding pattern. 





 Autosomes = chromosomes that do not have 
genes to determine sex 

 Sex chromosomes = chromosomes that has the 
gene to determine the sex 

 Human has 23 pairs of chromosomes 

 22 pairs homologous autosomes 

 1 pair of sex chromosomes 

 Female has 22 pairs of autosomes and one pair 
of X chromosome. 

 The genotype is (44+XX) 

 Male has 22 pairs of autosomes, one X 
chromosome and one Y chromosomes. 

 The genotype is (44+XY) 



Genetic disease 
Number of 

chromosomes 
Genotype 

Down’s syndrome 47 
45+XX 

45+XY 

Klinefelter’s 

syndrome 
47 44+XXY 

Turner syndrome 45 44+X 





 Sex of offspring is determined by the type of 

sperms which will fertilise the ovum 



 There are certain characteristics controlled 

by genes located in the sex chromosomes, 

especially on the X chromosomes. 

 This is called sex-linked characteristics, and 

the inheritance of such characteristics is 

known as sex-linked inheritance. 



 Haemophilia = disease where blood clots very slowly 

 Caused by recessive allele (h) located on the X 
chromosome. 
 Normally written as Xh 

 
Genotype Description 

XHXH Female, homozygous dominant for normal blood 

clotting 

XHXh Female, heterozygous for normal blood clotting. 

She is also a carrier; allele can be inherited by her 

offspring 

XhXh Female, homozygous recessiver, has haemophilia. 

XHY Male, normal blood clotting 

XhY Male, with haemophilia 









 Colour blindness = unable to differenciate between all or 
some colours. 

 Caused by recessive allele (b) located on the X 
chromosome. 
 Normally written as Xb 

Genotype Description 

XBXB Female, homozygous dominant for normal colour 

vision 

XBXb Female, heterozygous for normal colour vision. 

She is also a carrier; allele can be inherited by her 

offspring 

XbXb Female, homozygous recessiver, has colour 

blindness. 

XBY Male, normal colour vision 

XbY Male, with colour blindness 





Genetic disease that the offsprings inherit 

from their parents. 

 Albinism 

 couldn’t produce melanin pigment 

 Sicle cell anemia 

 Red blood cell to be in the shape of sickle 

 Thalassemia 

 Blood disorder that disrupts the production of 

haemoglobin in red blood cells 





Gene 

 a basic unit of inheritance. 

 Occupies a specific position (locus) in a 

chromosome. 

 





DNA is made up of units called 

nucleotides; each contains a 

sugar (deoxyribose sugar), a 

phosphate group and a 

nitrogenous base. 

Different types of nucleotides 

differ in nitrogenous base they 

carry. 



 Sequence of nitrogenous base in DNA 

molecule is called a gene. 

 Contains information to synthesize protein such 

as enzymes and structural protein 



Chromosomes in 
nucleus contain 

DNA 

DNA is made up of 
nucleotides 

Sequence of 
nucleotide bases in 
DNA is called gene 

Gene contains 
genetic information 

in the form of 
genetic code 

Gene codes 
synthesize protein 

Proteins formed 
determine the 

characteristics of 
an organisms 



Used in 

 Selective breeding 

 Genetic engineering 

 DNA fingerprinting 

 Human genome project 



 Aim : To produce offsprings that produce 

offspring that possess the beneficial traits of 

both parents. 

Objective 

 Increase the yields by reducing maturity period 

 Improve quality of the products 

 Strengthen the resistance against disease and 

pets 

 Develop ability of plants and animals to adapt to 

the environment 

 



 Research carried out by MPOB (Malaysian 

Palm Oil Board) 









 Jamnapari, a goat species from India is large 

in size. 



 Local goat is smaller, but produce a lot of 

milk. 

 





 a.k.a recombinant DNA technology 

 Involves manipulation of the genes to alter 

genetic content in an organism 

Genetically Modified Organisms (GMO) 

 Can speed up the process of selective breeding in 

both animals and plants 





 Technique in which an individual’s DNA is 

analysed to reveal the patterns of certain 

nucleotides segments in the DNA. 

 








