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Protein family review
Dystrophins and dystrobrevins
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Summary

A unique arrangement of domains makes up the common region of two otherwise very different
proteins - long, elegant dystrophin, and its rather dumpy distant cousin, dystrobrevin. The two work in
concert, forming the core of a large membrane-bound complex in all metazoans. Like many proteins,
dystrophin and dystrobrevin have diversified in the vertebrate clade, as have their binding partners,
yielding specialized complexes tailored to different cellular and subcellular locations. Disruption of
several components of the complex is known to result in syndromes that include progressive
myopathy, sometimes combined with cognitive defects; the best known of these is Duchenne
muscular dystrophy. Despite a wealth of biochemical, cell biological and genetic information, the
precise role of dystrophins, dystrobrevins and their collaborators remains unclear.
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Characteristic structural features 
��


� ����
�������(�������!���
��
� ��
� �������������� 
�	��(

���
���������
������2������
������

�����
�-@����
 /.'

The actin-binding domain (residues 1-220 of human
dystrophin) 
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Table 1

Properties of dystrophin and dystrobrevin genes

GenBank
Gene size Number of accession

Protein (kb) exons Protein size Map position number Reference

Homo sapiens Dystrophin >2,400 79 3,685* Xp21.2 M18533 [1]

H. sapiens Utrophin ~900 ~78 3,433 6q24 X69086 [4]

H. sapiens DRP2 45 24 957 Xq22.1 U42519 [5]

Drosophila melanogaster Dys 130 32 3,124 3R 92A6-92A7 AF277386 [6,13]

C. elegans Dys-1 31 46 3,674 I:9.17-9.42 AJ012469 [39]

H. sapiens �-Dystrobrevin >180 24 686* 18q12.1-p12.2 U46744 [8]

H. sapiens �-Dystrobrevin >130 21 627 2p23-p22 AF022728 [9,10]

D. melanogaster Dyb 5 5 614 2R 49A5-49A7 AF277387 [13]

C. elegans Dyb-1 6 9 590 I:16.1 AJ131742 [52]

*Subject to alternative splicing and/or alternative promoter use. Dys, dystrophin.

Figure 1
Phylogenetic tree of the dystrophin/dystrobrevin family,
inferred from a tree constructed using sequences of the
cysteine-rich and carboxy-terminal domains of human and
fruit-fly proteins [6]. Branching to form paralogs is shown
vertically and branching to form orthologs (speciation) is
shown perpendicular to the page.
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The rod domain (residues 338-3,055 of human
dystrophin)
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The cysteine-rich region (residues 3,056-3,354 of human
dystrophin; residues 1-284 of human ��-dystrobrevin) 
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Figure 2
Structures of the vertebrate dystrophin/dystrobrevin family compiled from the crystal structures of the dystrophin actin-
binding domain, two spectrin repeats from �-actinin, and the cysteine-rich region of dystrophin (PDB numbers 1dxx, 1quu
and 1eg4, respectively). Actin binding domain: cyan, CH1; green, CH2. ‘Cysteine-rich’ region: green, WW domain; red,
orange, cyan, and purple, EF hands. Carboxy-terminal region: yellow, syntrophin-binding segment; red, leucine heptads.
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The carboxy-terminal region (residues 3,355-3,685 of
human dystrophin; 285-686 of human ��-dystrobrevin) 
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