
Genes
Inherent charecters
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Chromosomes-highly condenced chromatin fibres packed with DNA
Genes                  -segments of DNA
Locus                  -specific position  of gene on a chromosome
Chromonema –spirally coiled structures of chromotid which has beads like structures called 
chromomeres
Telomere         - end of the chromosome 

CHROMOSOME

CHROMONEMA[CHROMOMERES]
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In humans, each cell normally contains 23 pairs of chromosomes, for a total of 46. Monkeys, 
chimpanzees, and Apes have 24 pairs (twenty-four pairs), for a total of 48.
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An autosome is a chromosome –determines somatic charecters.

An allosome is a chromosome –determines the sexual charecters . 

Females have two copies of the X chromosome, while males have one X and one Y 
chromosome. The 22 autosomes are numbered by size. The other two chromosomes, X 
and Y, are the sex chromosomes. This picture of the human chromosomes lined up in pairs 
is called a karyotype.
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KARYOTYPE   ,    IDIOGRAM

❖ Number ,size,shape in the cell nucleus
Of an organism

❖ Diagramatic representation of 
Karyotype of a species.
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DNA STRUCTURE  -JAMES WATSON & FRANCIS CRICK

NUCLEOTIDE= NUCLEOSIDE+PHOSPHATE

SUGAR
PHOSPHATE

PURINE –ADENINE,GUANINE
PYRAMIDINE -CYTOSINE,THYAMINE
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DNA MOLECULE
▪ Has two polynucleotide
▪ Forms a double helical structure
▪ Runs anti parallel to each other
▪ Nitrogenous  base at the center
▪ Sugar –phosphate forms the 

backbone
▪ Nitrogenous base pairing is 

between purine and pyramidine. 
It is made by hydrogen bond 
which becomes stable                                                             
[COMPLEMENTARY BASE PAIRING ]

34

NULEOSIDE   =NITROGEN BASE +SUGAR  

NUCLEOTIDE= NUCLEOSIDE+PHOSPHATE
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DNA producing exact copies of its  own.
4 STEPS
1.FORMATION OF REPLICATION FOTK AT THE ORGIN OF REPLICATION -two strands  open and 
separate at site of orgin of replicatioin forming replication fork.
2. UNWINDING OF DNA MOLECULE – Helicase seperates the DNA and Topoisomerase removes 
the twists above the replication fork . Each DNA strand functions as a template.
3. FORMATION OF RNA PRIMER – DNA template synthesis RNA primer close
to the replication site.

4. SYNTHESIS OF NEW COMPLEMENTARY STRAND –RNA primer is added to strand by
DNA polymerase .The synthesized continous DNA strand of the daughter strand
is LEADING STRAND . The synthesized short segmented DNA [ OKAZAKI FRAGMENTS] of 

daughter strand is LAGGING STRAND. 
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▪ Mother is not responsible for determining the sex.

▪ Egg[22+x] with a sperm[22+x]---------->female child[44+xx]

▪ Egg[22+x] with a sperm[22+y]---------->male child[44+yy]
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TYPES OF MUTATION-
1. CHROMOSOMAL MUTATION [2 TYPES ]

A. SUDDEN CHANGE IN THE STRUCTURE 

❑ DUE TO ERRORS IN CELL DIVISION
❑ CHANGES IN THE NUMBER OF GENES AS A RESULT OF DELETION

DUPLICATION, INVERSION AND TRANSLOCATION

B. SUDDEN CHANGE IN THE NUMBER OF CHROMOSOME

❑ ADDITION AND DELETION IN THE NUMBER OF CHROMOSOME [ PLOIDY ]
❑ TWO TYPES – EUPLOIDY AND ANEUPLOIDY 
❑ EUPLOIDY : BEARING MORE THAN THE USUAL NUMBER OF CXHROMOSOMES.

[3N]  : TRIPLOIDY IN PLANTS AND ANIMALS ARE STERILE
[4N ]: TETRAPLOIDY IN PLANTS RESULTS IN INCREASED FRUITS AND FLOWER SIZE.

❑ ANEUPLOIDY : LOSS OR GAIN OF ONE OR MORE CHROMOSOME.
❑ THREE TYPES – [2N-1]MONOSOMY

[2N-2]NULLISOMY 
Eg. [DOWN’S SYNDROME]

chromosome 21 is copid .Mental retardation,
behavior problem,vision and hearing disabilities.   

1. CHROMOSOMAL MUTATION
2. GENE MUTATION

[2N+1]TRISOMY
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GENE  MUTATION

❖ Changes in the nucleotide of a gene.
❖ Involves substitution , deletion ,insertion , or inversion of a single gene or
❖ More than a nitrogenous base.
❖ Results in abnormal protein formation
❖ Eg. Sickle cell anaemia
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