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Chapter one lesson 1& 2
Chromosomes and genetic information.
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Chromosomes and genetic information

- Scientists discovered that genetic information is carried on 
chromosomes,

as they have the same number in the cells of the members of each type of 
living organisms.

- The genetic information causes the appearance of hereditary traits in 
living organisms. Chromosomes:

- Exist inside the cell nucleus.

- They are found in the form of homologous pairs in somatic and gonads.

- Each chromosome consists of DNA and proteins.

 Number of chromosomes:

Living organisms have different numbers of chromosomes, while members 
of the same species

have the same number of chromosomes.

DNA: Consists of units called nucleotides.

Genes: A sequence of nucleotides on DNA which represents a codon for 
building of a certain

protein which is responsible for the appearance of a genetic trait.



Types of cells

Produced by

1- somatic cell

Mitotic division (mitosis)
of somatic cells.

2-reproductive cell

Meiotic division (Meiosis) of the 
gonads (testis
and ovary)

Number of chromosomes Two pairs of homologous
chromosomes.
Diploid number (2n)

Half the number of chromosomes in 
the somatic
cells of the organism.
Haploid number (n)

exampls Cells of the skin, muscles,
blood ……. And so on

Sperms (human and animals male 
gametes)
Pollens (plant male gametes)
Ovum (female gametes of human, 
plants and
animals)



Karyotype

 - It is the arrangement of  chromosomes in descending order according to 

their size and neumerating them.

 - To facilitate the arranging and neumerating of  chromosomes, they can be 

coloured with different Colors

 Human Karyotype:

- Nucleus of  each somatic cell contains 46 chromosomes (23 pairs), while that 

of  each gamete cell contains only 23 chromosomes.

 - Chromosomes pairs are arranged in descending order according to their 

sizes from number (1) to number (23).

 - Chromosomes pairs from (1) to (22) are known as somatic chromosomes

 - Chromosomes pair (23) is called sex chromosomes because this pair 

carries the genetic information responsible for the determination of  sex 

(male or female).

 - Sex chromosomes pair follows pair (7) in size, but its order is (23)



Karyotype in male:- Sex chromosomes pair in male is non 
homologous (XY) (44 autosomes +xy)

Karyotype in female:- Sex chromosomes pair in female is 

homologous (XX) (44 autosomes +xx)



Chromosomal theory
Scientists Boveri and Sutton put chromosome theory in 1902, which states

 1- Chromosomes exist in somatic cells in the form of homologous pairs (2n)

 2- Gametes contain half the no. of chromosomes in somatic cells as a 
result of meiotic cell division;

where homologous pairs get separated from each other forming two 
identical groups

 3- Each pair of chromosomes acts independently when being transferred 

to gametes.

 4- After fertilization process, the normal number of chromosomes (2n) 

comes back

 5- Each chromosome carries hundreds of genes.

 - A chromosome is made of DNA and protein, DNA carries genes which 

have the genetic information of living organisms
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the complete dominance (The Mendelian cases)

 T- It is a gen etic case in which the characteristic is controlled by two genes; one of  

them is

 dominant while the other is recessive where the effect of  the recessive gene is absent 

in the presence of  the dominant gene.

 - It is characterized by the ratio (3dominant :1 recessive) in the 2nd generation.

 -The Mendelian case is characterized by:

 two phenotypes (dominant and recessive) Dominant 

phenotype Recessive phenotype

 and three genotypes May be: -

 Homozygous (Always pure recessive) (aa)

 - Homozygous (pure dominant) ( AA)

 - Heterozygous (hybrid dominant) ( Aa)



Mendel’s first law: Law of 
Segregation of Factors:

 When two pure members that differ in any 
pair of  allelomorphic characteristic are 
crossed, only the dominant characteristic 
appears in the F1 generation, while thetwo
characteristics appear in the F2 generation in 
the ratio of  3 dominant : 1recessive

 What is meant by allelomorphic characters?

 They are each pair of  contrasting 
(alternating) characteristics is called a,

 such as the seed colour which may be yellow 
or green, the flower colour which may be pink 
or white, and the height of  the stem which is 
either tall or short,…etc.

 If  crossing takes place between a white-
flowered color pea plant and another Pink-
flowered color

 example

 pea plant: the F1 plants of  this cross will be 
all Pink-flowered color pea plants



When the individuals of  

F1 are left for self-pollination, 

fertilization takes place, and F2 

plants are obtained:

they are pink-flowered colour pea 

plants, and white-flowered color 

pea plants in the ratio

3 pink-flowered :1white flowered.



Mendel’s second law:

 law of  the independent 
assortment of  the genetic factors 
When two homozygous individuals 
differing in two (or more) pairs of  
alleles are crossed, each pair of  
characteristics is assorted at 
random, and is inherited 
independently of  the other, and 
will appear in the F2 generation in 
the ratio 3:1

 If  crossing takes place between: 
one with yellow and smooth 
seeds,(dominant)

 and green wrinkled seeds 
(recessive)



Mendelians traits in 

human



Dominant and recessive traits in pea plants



The inheritance of some Mendelian characteristics in Man:

 Mendel’s first law can be applied to some Human characteristics such as 

hair (dark, and light), (curly, and straight), (dense, and light), the eye colour

(brown, and blue), (wide, and narrow), eye-lashes (long, and short), skin 

colour (normal, and albino), ear lobules (free, and fused), and nose 

(pointed tip, and flat tip), (curved and straight). Some abnormalities, and 
diseases such as deafness (recessive), flat-foot (dominant), high blood 

pressure (dominant), protrusion of the lower jaw (dominant), short fingers 

(dominant), memory loss (recessive), and idiocy (recessive).


