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Introduction

= Chromosomes are thread-like structures located
inside the nucleus of animal and plant cells. Each
chromosome is made of protein and a single molecule
of deoxyribonucleic acid (DNA). Passed from parents

to offspring, DNA contains the specific instructions
that make each type of living creature unique.

= The term chromosome comes from the Greek words
for color (chroma) and body (soma). Scientists gave
this name to chromosomes because they are cell
structures, or bodies, that are strongly stained by some
colorful dyes used in research.




Structure of Chromosome

1. In eukarytoic cells, chromosomes are composed of
single molecule of DNA with many copies of five types
of histones.

. Histones are proteins molecules and are rich in lysine
and arginine residues, they are positively charged.
Hence they bind tightly to the negatively-charged
phosphates in the DNA sequence.

3. A small number of non-histone proteins are also present,
these are mostly transcription factors. Transcription
factors regulate which parts of DNA to be transcribed
into RNA.




4.During most of the cell’s life cycle, chromosomes are
elongated and cannot be observed under the microscope.
During the S phase of the mitotic cell cycle the chromosomes
are duplicated.

5.At the beginning of mitosis the chromosomes are duplicated
and they begin to condense into short structures which can be

stained and observed easily under the light microscope.
6.These duplicated condensed chromosomes are known as
dyads.

7.The duplicated chromosomes are held together at the region
of centromeres.

8. The centromeres in humans are made of about 1-10 million

base pairs of DNA.




9.The DNA of the centromere are mostly repetitive
short sequences of DNA, the sequences are repeated
over and over in tandem arrays.

10.The attached, duplicated chromosomes are
commonly called sister chromatids.

11.Kinetochores are the attachment point for spindle
fibers which helps to pull apart the sister chromatids as
the mitosis process proceeds to anaphase stage. 12.The
kinetochores are a complex of about 8o different
proteins.

13.The shorter arm of the two arms of the chromosome
extending from the centromere is called the p arm and
the longer arm is known the q arm.
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Types of Chromosomes

Chromosomes are divided into two parts (p
and q arms) with a constriction point called a
centromere in the middle.

The centromere can be located in different

positions and this forms the basis for the four
different classes of chromosome:
1.Metacentri

2.Submetacentric

3.Acrocentri

4. Telocentric




Metacentric - centromere is in middle, meaning p
and g arms are of comparable length
(e.g.chromosomes 1, 3, 16, 19, 20)

Submetacentric - centromere off-centre, leading to
shorter p arm relative to g arm

(e.g. chromosomes 2, 4 - 12, 17, 18, X)
Acrocentric — centromere severely off-set from
centre, leading to much shorter p arm

(e.g. chromosomes 13 - 15, 21, 22, Y)
Telocentric - centromere found at end of
chromosome, meaning no p arm exists
(chromosome not found in humans)
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Functions of Chromosomes:

The role of chromosomes in heredity was suggested
independently by Sutton and Bover in 1902.

1. It is universally accepted that DNA is the genetic
material, and that in eukaryotes almost all the DNA
is present in chromosomes. Thus, the most
important function of chromosomes is to provide the
genetic information for various cellular functions
essential for growth, survival, development,
reproduction, etc., of organismes.




2. Another very important function of chromosomes is
to protect the genetic material (DNA) from being
damaged during cell division. Chromosomes are
coated with histones and other proteins which protect
it from both chemical (e.g., enzymes) and physical
forces.

3. Gene action in eukaryotes is believed
to be regulated through histone and
non-histone proteins associated with
chromosomes.




4. The properties of chromosomes ensure a
precise distribution of DNA (genetic
material) to the daughter nuclei during cell
division.

Centromeres of chromosomes perform an
important function in chromosome
movements during cell division which is
due to the contraction of spindle fibres
attached to the centromeric regions of
chromosomes.







