DNA Packaging in
Dividing Cells

From Chromatin Networks
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The Interphase Nucleus: Chromatin Zo)

During interphase (when

Nuclear the cell is not dividing),

Envelope the nucleus does not
contain visible
chromosomes.
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The Molecular Makeup
of Chromatin
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@ Scale of Packaging: A single microscopic human cell contains an approximately 2-meter-long thread
of DNA, which must be systematically distributed among 46 chromosomes (23 pairs).
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Condensation: The Shift to Cell Division é%

During different stages of cell division, the indistinct network of chromatin rapidly condenses. Highly
structured chromosorres become visible, replacing the standard interphase nucleus.

Interphase Prophase Metaphase

ﬁ Form Follows Function: Condensing 2 meters of DNA into rigid chromosomes is essential to ensure the
massive genetic molecule is safely and evenly distributed to daughter cells without tangling or breaking.
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Core Anatomy: Centromere and Kinetochore é%

01 | The Primary Constriction

02 | The Anchor Points
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Every visible, dividing chromosome has a primary Located on the sides of the centromere are
constriction called the centromere. It serves as disc-shaped structures called kinetochores. These
the physical bridge holding the two identical act as the mechanical attachment points for the

chromatids together. cell's spindle fibers during division.



Structural Blueprint: f}
The Kinetochore
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Morphological Classification by é%
Centromere Position

Chromosomes are classified into four distinct types based solely on the location of the primary
constriction (centromere). Shifting the centromere alters the relative length of the chromosome arms,
creating a distinct morphological spectrum.

1. Metacentric

2. Sub-metacentric

Features a middle centromere, forming two equal Centromere is positioned slightly away from the
arms. middle, resulting in one shorter arm and one
longer arm.

4. Telocentric

Centromere is situated close to its end, forming Features a terminal centromere located at the
one extremely short arm and one very long arm. very tip of the chromosome.



The Chromosome A

Spectrum

Satellite

Metacentric Sub-metacentric Acrocentric

Secondary Constrictions: A few chromosomes possess non-
staining secondary constrictions at a constant location.

This gives the appearance of a small, detached fragment
at the tip, known as a satellite.
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