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HISTORY
ÅKarl Nagli in 1842 observed rod like chromosomes in the 
nuclei of plant cell.
ÅE. Russowin 1872 made the first serious attempt to describe 
chromosomes.
ÅA. Schneider in 1873 published a most significant paper 
dealing with the relation between chromosomes and stages of 
cell division.
ÅE. Strasburger in 1875 discovered thread like structure which 
appeared during cell division.
ÅWalter Flemming in 1878 introduced the term chromatin to 
describe the thread like material of the nucleus that became 
intensely coloured after staining.
ÅW. Roux in 1883 suspected the involvement of the 
chromosome in the mechanism of inheritance.



ÅBenedenand Boveryin 1887 reported that number of 
chromosomes for each species was constant.
ÅW. Waldeyer in 1888 coined the name chromosome to darkly 
stained body of the nucleus.
ÅW. S. Sutton and T. Boveri in 1902 suggested that  
chromosomes were the physical structures which acted as 
messenger of heredity.
ÅBrachet in 1942 demonstrated the presence of another 
nucleic acid RNA .
ÅRobert Feulgenin 1924 showed that chromosomes contain 
DNA.
ÅMirsky and Pollister in 1946 showed there were proteins 
associated with the chromosomes.



INTRODUCTION
·Chromosomemeanschroma = colour + soma= body.

·Rod shaped, dark stained, nucleoprotein bodies found in
nucleusseenduring Metaphasestage.

·First describedby Strausburgerin 1875.

·The namechromosomewasgiven by Waldeyer in 1888.

·Composed of thin chromatin threads called
chromatonemata.

·Capableof self replication .

·Play vital role in heredity, mutation, variation and
evolutionary development of the species.



CHROMOSOME NUMBER
·Constant throughout the life of an individual (you donȭt lose or gain 

chromosomes)

·Constant for all members of a species.

·Somatic and gameticcells have different chromosome number.  These 
are :

·SOMATIC CHROMOSOME NUMBER ( 2n) : somatic cells contain 
two copies of each chromosome which are identical in morphology 
(Homologous chromosomes ).

·GAMETIC CHROMOSOME NUMBER (n) : one half of the somatic 
chromosome number, haploid set of genome, found only in gametes 
i.e. sperm and ova.

·a nematode Ascarismegalocephalusunivalenshas only 2 chromosomes 
(2n = 2) but in protoaozan Aulacantha has approx 1600 chromosomes 
(2n = 1600).





CHROMOSOME SIZE  
·It shows variation depending upon stage of the cell 

division.

·Longest and thinnest chromosome during interphase.

·Size can be measured at mitotic metaphase.

·Size is inversely proportional to the number of 
chromosomes.

·Chromosomes in a cell are never alike in size, some 
may be exceptionally large and other may be too small.



CHROMOSOME MORPHOLOGY
·Chromatid

·Centromere

·Telomere

·Secondary constriction

·Satellite

·Nucleolar organizer

·Chromomere





CHROMATID
·Metaphase chromosomes appear to be longitudinally 

divided into two identical parts, which are known as 
chromatids.

·Chromosome is made up of two identical threads, known 
as chromatids.

·Chromatids of a single chromosome are called as sister 
chromatids .

·In mitotic anaphase and meiosis anaphase II these sister 
chromatids of a chromosome separate from each other and 
move to the opposite poles.

·In telophase, chromosome is represented by a single 
chromatid (telophase) replicates and produce the identical 
copy of the chromatid .



CENTROMERE
·During mitotic metaphase two sister chromatids of a 

chromosome appear to be joined or held together at a 
region known as centromere.

·Centromere lies within the thinner segment of the 
chromosome called Primary  constriction 

·Contains highly repetitive DNA and may stain 
intensely with basic dyes.

·A disc shaped, trilaminar , protein structure found 
attached to the centromere called Kinetochore .    



TYPES OF CHROMOSOMES
On the basis of position of centromere, chromosomes are of 

4 types :

·Telocentric : Centromereon the proximal end.

·Acrocentric : Centromereat the one end and thus giving a 
very short arm and exceptionally long arm.

·Submetacentric :Ȭ*ȭ ÏÒ Ȭ,ȭ ÓÈÁÐÅÄ chromosmes, 
centromere occurs near the centre of the chromosome.

·Metacentric : Ȭ6ȭ ÓÈÁÐÅÄ ÃÈÒÏÍÏÓÏÍÅȟ centromere occurs 
in the medium and forming two equal arms.



TYPES OF CHROMOSOMES
On the basis of number of centromere, chromsomesare 

of three types :

·Monocentric : have only one centromere.

·Polycentric : having more than one centromere.

·Holocentric : have diffused centromeresalong the 
length of the chromosome.



TELOMERE
·Chromosomal ends are known as telomeres.

·Having polarity

·Highly stable and prevents other chromosomal 
segments to be fused with it.



SECONDARY CONSTRICTION
·The gaps or constriction other than primary 

constriction are called secondary constriction.

·It is constant in position .

·Useful in identifying particular chromosome in a set.



NUCLEOLAR ORGANIZER
·Some secondary constriction contain genes coding for 

5.8s, 18s, 28s ribosomal RNA.

·These genes induce the formation of nucleoli.



SATELLITE
·Region between the secondary constriction and the 

nearest telomere.

·Round, elongated or knob like appendages.

·Chromosomes having satellite are called Sat 
Chromosomes .



CHROMOMERE
·Bead like accumulations of chromatin material on 

chromosome.

·Visible in interphasechromosome.

·Regions of tightly folded DNA.

·Especially clear in Lampbrush chromosomes (Special 
chromosomes).



KARYOTYPE
karyotype is a group of characteristics of chromosomes 

of a particular species that identifies the particular set 
of chromosomes 

·Size of chromosomes

·Position of centrosome

·Presence of secondary constriction

·Size and shape of satellite.

It is presented by arranging the chromosomes of somatic 
cell in descending order of the size keeping their 
centromeresin the straight  line.



IDIOGRAM
·A diagrammatic representation of karyotype of a 

species is called Idiogram.

·Haploid set of chromosomes of an organism are 
ordered in a series of decreasing size.



MATERIAL OF THE CHROMOSOMES
Chromosome material is called chromatin. 

Depending upon the staining properties two types of 
chromatin is found :

·Euchromatin : takes light stain, partially condensed, 
contains structural genes, genetically active and plays a role 
in the phenotypic expression of the genes.

·Heterochromatin : remains condensed during interphase
and prophase, contains high content of repetitive DNA and 
very less structural genes, late replicating material.  It is of 
two types :

1. Constitutive Heterochromatin 

2. Facultative heterochromatin 



Composition of Chromosome

DNA

Histones
(Major proteins)

Non-histone
(Small amounts)

p

q

�9 The chromosomesthemselvesaremacromolecularentitiesthat mustbe
synthesized,packaged,protected,andproperlydistributedto daughtercells
atcell division.
�9 Significant segmentsof every chromosomeare dedicatedto these
functions.


