


INTRODUCTION

 Branch of biology that deals with the inheritance and 

variation- Genetics. 

 Inheritance- the process by which characters are passed on 

from parent to progeny.

 Variation-it is the degree by which progeny differ from their 

parents



























1st LAW: THE LAW OF DOMINANCE

it states that: “when pure breeding plants having 

contrasting characters are crossed, all the off springs will 

show only one of the characters. The character that 

appears is  dominant and the one that does not is 

recessive.”

Meaning: when certain genes, come in 2 forms, one trait 

will be expressed over the other (dominant form over the 

recessive one).











3rd LAW: THE LAW OF INDEPENDENT 

ASSORTMENT

 It states that: “the expression of one particular trait does not affect the

expression of another trait.”

 Meaning: A trait of one gene does not affect the inheritance of another trait.

The genes are inherited independently.

 Ex: The F2 Generation produced 4 types: round yellow, round green,

wrinkled yellow, and wrinkled green. The result was the dominant trait of

(round shape) did not affect the recessive trait of another kind (green color).

Therefore, the green color (recessive) can appear in both round and

wrinkled. The seed color trait does not affect the shape of the seed







Gene interaction





Types of Gene Interactions

 Gene interactions can be classified as 

 a) Allelic/ non epistatic gene interaction - If the interaction occurs between 

the alleles present in the same locus of a gene or two alleles of a single gene  . 

This type of interaction gives the classical ratio of 3:1 or 9:3:3:1 

 b) Non-allelic/ epistatic gene interaction- In this type  interaction occurs in 

between two or more non allelic genes located in the same or different 

chromosome interact with each other to express a single character.

 Discovery of non allelic gene interaction has been made after Mendel and can 

be best understood by studying phenotypic trait of gene



Allelic interaction

1. Complete dominance

2. Incomplete dominance

3. Co dominance















Non-allelic gene interaction

 Complementary gene action (9:7)

 Supplementary gene action (9:3:4)

 Epistasis



Complementary gene interaction

 May be defined as two or more dominant genes occurring in different loci of
the same chromosome or different chromosome , which interact with one
another to produce a single character, but either of them if present alone
does not produce that character.

 Ex : flower colour in sweet pea, Lathyrus odoratus. There are two varieties of
pea plant, one producing purple flower and the other white flower.

 In one expt. Pure line variety of white flowered sweet pea crossed with
another white flowered the result is purple flower

 Purple colour is developed as a result of interaction of two dominant genes
C and P.

 In the absence of either of the dominant gene C and P or both the flowers
are white

 The purple colour were produced due to the complementary effect of
dominant alleles of these two genes

 Gene C–produce enzyme-to form chromogen – gene P-enzyme-transform
chromogen- to anthocyanin (gives purple colour)





Supplementary gene action (9:3:4)

 In supplementary gene interaction, the dominant allele of one of
two gene governing a character produces phenotypic effect

 However dominant allele of the other gene does not produce a
phenotypic effect on its own.

 But when it is present with dominant allele of the first gene it
modifies the phenotypic effect produced by that gene.

 For example development of agouty (gray) coat color in mice.



Supplementary gene action (9:3:4)

 Supplementary gene are 2 independent and dominant

gene produce its effect whether the other gene present

or not

 When the second dominant gene is added to the first it

change the effect of the first

 But the second gene is alone it cannot express









epistasis
 In some animals a gene at one locus on a chromosome 

suppress or mask the expression of a gene at another 
locus. Such genes are called inhibiting genes

 A gene that inhibit the expression of another gene is 
said to be epistatic













Pleiotropism





















phenocopy
 Environmental influence on phenotype

 Phenocopy , is an individual whose phenotype under a
particular environmental condition is identical to the
phenotype of another individual whose phenotype is
determined by the genotype.

 This type of effect due to the environmental influence is
referred to as phenocopy effect.

 Individual possess such altered phenotype are called
phenocopies

 It is not transmitted to next generation

 Eg . Grey bordered larva is transferred to a culturing medium
where silver salt is present, when it grew to adult it become
yellow.



Penetrance and expressivity

 Penetrance is the frequency of expression of allele when it 
is present in the genotype of an organism.   or 

 The ability of a given gene or gene combination to be 
expressed phenotipically to any degree.

 If 9/10 of individual carrying an allele expressed trait , the 
trait is said to be 90% penetrance.

 Two types

1. Complete penetrance

2. Incomplete penetrance



Complete penetrance
 Ex: In pea the alleles (RR) for red flower and the alleles (rr) for white flower have 

complete penetrance in homozygous condition.

 In guinea pig the dominant allele B for black coat has complete penetrance both in 
homozygous and heterozygous condition.

INCOMPLETE PENETRANCE

 Some genes in homozygous as well as in heterozygous conditions fail to provide 
complete phenotypic expression

 Ex: polydactyly in man is thought to be produced by a dominant gene “P”.

 Two normal individual mated and produced an offspring with polydactyly . 

 In order to show polydactyly , the offspring  must get one P from each individual. 
so their  genotype is Pp.

 Normal (Pp) x Normal(Pp)     ---------- PP (polydactyly)





Normal parent    - Pp x Pp
PP 

(polydactyl) 
Pp

(normal)

Pp
(normal)

Pp
(normal)

 Here the allele for
polydactyly show reduced
penetrance(1/3or 33%)

 So not all traits are
expressed 100% even
though the alleles are
present.



Effect of environment on penetrance

 The percentage of penetrance of a given gene may be altered by 
changing the condition of temperature, moisture, nutrition etc, 
under which the organism developed.

 Individuals which carry genes for diabetes mellitus, it is found 
that the disease appear only in those cases which ate more 
carbohydrate food



expressivity

 The degree of effect produced by a penetrant genotype is 
called expressivity.

 All phenotype that are expressed will not occur in the 
same degree

 Ex: For polydactyly an extra digit may occur on one or 
more appendages and the digit can be full size or just a 
stump. This shows the variable expressivity of allele 


