Types of Heterochromatin

1. Constitutive Heterochromatin

Definition:

This type of heterochromatin is permanently compacted and remains condensed throughout the
cell cycle.

Characteristics:

Genetically inactive — contains mostly repetitive DNA sequences.
Highly condensed and stains deeply (e.g., with Giemsa stain).
Found mainly at centromeres, telomeres, and other structural regions of chromosomes.
Replicates late during the S phase of the cell cycle.
Not transcriptionally active.
Highly conserved across species.
Examples:
Satellite DNA at the centromeres
Telomeric DNA

2. Facultative Heterochromatin
Definition:
This type of heterochromatin is not always condensed; it can switch between heterochromatic
(inactive) and euchromatic (active) states.
Characteristics:
Represents regions that are sometimes transcriptionally active.
Can become euchromatin under certain conditions (e.g., during development or in
specific cell types).
Plays a role in gene regulation and cell differentiation.
Less condensed than constitutive heterochromatin.
Contains gene-rich regions that can be silenced epigenetically.
Replicates at variable times, depending on its state.
Examples:
Inactive X chromosome in female mammals (Barr body)
Developmentally silenced genes

Comparison Table

Feature Constitutive Facultative
Heterochromatin Heterochromatin
Chromatin state Always condensed Can switch between
condensed and
relaxed
DNA content Highly repetitive Gene-rich regions

Gene activity Inactive Potentially active



Location Centromeres, Varies (e.g., X
telomeres chromosome)
Replication timing Late S-phase Variable

Conservation

Highly conserved
across species

Less conserved

Let me know if you want a diagram or flowchart summarizing this visually.




