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Histone variants: are they functionally heterogeneous?
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Abstract

In most eukaryotes, histones, which are the major structural components of chromatin, are expressed
as a family of sequence variants encoded by multiple genes. Because different histone variants can
contribute to a distinct or unique nucleosomal architecture, this heterogeneity can be exploited to
regulate a wide range of nuclear functions, and evidence is accumulating that histone variants do
indeed have distinct functions. 
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The core histones: deviant variants for deviant
purposes
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Table 1

Core histone variants with potential unique functions

Variant Percentage of Essential for Proposed function
amino-acid viability?
identity to 
major isotype (%)

CENP-A 62 Yes (mouse) Kinetochore 
assembly

MacroH2A 64 (in histone Not known X-chromosome  
region) inactivation; gene 

expression

H2A-Bbd 42 Not known Transcriptional 
activation

H2A.Z 59 Yes Unclear; altered higher-
(mouse, flies, order chromatin 
Tetrahymena) structure
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Table 2

Linker histone variants with potential unique functions

Variant Organism Essential for Proposed function
viability?

H1A Xenopus Not known Specific gene repression during 
development

H1t Mouse No Promotion of open chromatin
structure; recombination during 
spermatogenesis

H10 Mouse No Repression of gene expression; 
stabilization of chromatin 
structure during differentiation

H1c Mouse No Activation of gene expression

H1S-2, Human No Activation of gene expression; 
H1S-4 selective depletion from active

genes
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Figure 1
Potential mechanisms of H1-mediated regulation of transcription. (a) Linker histones stabilize and/or promote the formation
of transcriptionally inert higher-order chromatin structures. (b) The removal or modification of the binding of histone H1 to
relaxed chromatin structures may be a prerequisite for initiating a series of events resulting in transcriptional activation.
These events may include covalent modification (for example acetylation) of core histones, chromatin remodeling by sliding
or removal of nucleosome cores, and the establishment of a transcription preinitiation complex. Differences among H1
variants in their ability to promote or antagonize any of these transitions could contribute to transcriptional regulation.
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