SERIES | ARTICLE

Know Your Chromosomes

1. Nature’s Way of Packing Genes

Vani Brahmachari
is at the Developmental
Biology and Genetics
Department at Indian
Institute of Science.
She is interested in
understanding factors
other than DNA sequence
per se, that seem to
influence genetic
inheritance. She utilizes
human genetic disorders
and genetically weird
insect systems to
understand this
phenomenon.

Figurel Fromchromosome
fo DNA.. ¥ is telomere; the
end of a chromosome; ‘q’-
longarnmy; ‘Cen’ is cenfro-
mere, which aids in segre-
gating chromosomes fo
daughter cells during cell
division; ‘p’- short arm; ‘N’-
nucleosome, the unit of or-
ganization of chromosomes;
‘H’- histones, which are pro-
feins presentin nucleosomes
as octamers around which
approximately 150 base
pairs of DNA are wrapped.
Adenine, Guanine, Cyfosine
and Thymine are nifrogen
containing bases present in
DNA.
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The study of cellular structures including chromosomes
began as early as the 17th century. The organization of
chromosomes, the structure and function of genes and the
role of genetic mutations in diseases continue to be an area
of intense scientific investigation.

The size of an average human cell is 20-40 micrometers (um) or
microns («). One micrometer is one millionth of a meter i.e.,
10-% meters). Deoxyribonucleic acid (DNA) the primary genetic
material is located in the nucleus which is 8-20 um . The DNA
present in a single human cell if stretched out completely would
have a length of about 1.8 meters (6 feet). That leaves us with the
puzzle of how cells pack up 1.8 meters of DNA insidea tiny saclike
the nucleus which is 0.000020 meters in diameter!! Nature has
divided this DNA into 23 pieces and compacted them several fold
to accommodate them in the cell nucleus. These pieces of DNA
which are clusters of several genes are called linkages groups or
chromosomes. Therefore chromosomes are nothing but long
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