STRUCTURE AND FUNCTION
OF CHROMOSOMES
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The size of chromosome is normally measured at
mitotic metaphase and may be as short as 0.25pum
in fungi and birds to as long as 30 pm in some
plants such as Trillium.

However, most mitotic chromosome falls in the range
of 3pym in Drosophila to S5pm in man and 8-12pm
In maize.

The monocots contain large sized chromosomes as
compared to dicots. Organisms with less number
of chromosomes contain comparatively large sized
chromosomes. The chromosomes in set vary in
size.
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Autosomes and sex




Autosomes and sex

autosomes
homomorphic sex chromosomes

44 autos
one X

and one Y
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Chemically, the eukaryotic chromosomes are composed
of deoxyribonucleic acid (DNA),ribonucleic acid (RNA),
histone and non-histone proteins and certain metallic
ions.

histone proteins have basic properties and have
significant role in controlling or regulating the functions
of chromosomal DNA.

non histone proteins are mostly acidic and have been
considered more important than histones as regulatory
molecules.



Some non-histone proteins also have enzymatic
activities.

The most important enzymatic proteins of
chromosomes are phosphoproteins, DNA
polymerase, RNA-polymerase, DPN-
pyropbosphorylase, and nucleoside
triphosphatase.

metal ions as Ca+ and Mg+ are supposed to
maintain the oragnization of chromosomes intact.




= In eukaryotes to fit the entire length of DNA in

the nucleus it and the
degree to which DNA is condensed is
expressed as its which is the

length of DNA divided by the length into
which it is packaged into chromatin along
with proteins.



Chromatin and Condensed Chromosome Structure
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< Chromosomes in prokaryotes and eukaryotes

prokaryotic chromosome Eukaryotic chromosome

The typical chromosome formation is The genetic material is organised as

absent distinct structural entities

Only single chromosome per cell Always two to many chromosomes per
cell

Is comparatively shorter Larger than that of prokaryotes

Contains a covalently closed circular Contains linear DNA with 2 ends

DNA

Chromosomes codes for few proteins Codes for a large number of proteins

Free in the centre of the cell and not Are always enclosed in the nucleus

covered by the nucleus

Stay in direct contact with the cytoplasm  Separated from the cytoplasm by the
nuclear membrane

Sometimes associated with the Cannot be associated with the plasma
mesosomes of the plasma membrane membrane
DNA is not associated with histone DNA is associated with histone proteins

proteins




Contains a single origin of replication Contains many origins of
replications

The negative charge is nullified by Mg The negative charge is nullified by
ions histone protein

Centromere, kinetochore, chromosomal  Centromere, kinetochore,
arms are not formed chromosomal arms are formed




NCTION OF CHROMOSOMIES

/I- The chromosomes are capable of self-
duplication. During duplication process
the DNA strands unwind. As unwinding
starts, each template of DNA forms its
complementary strand in double-helix
nature. The conversion of the old DNA
molecule into two new molecules, helps in
duplicating the chromosomes.
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/II- They help in expression of
different characters in an organism

by synthesizing proteins in cells. A
definite protein is accumulated to
produce a definite character.

.



Questions



