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The Cycle of Structural Changes Used by
Myasin to Walk Along an Actin Filament
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The cycle of structural changes
used by myosin to walk along

an actin filament (from Alberts et al.,
Molec. Biol. Of the Cell, 2002)
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: & A 2
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Myosins in the inner ear

Gene Mouse Human Hair cell defects
mutant disease
MYO1(3
MYO3A DFNB30
MYOG6 Snell’s DFNA22 Fused
waltzer stereocillia
MYO7A |shaker 1 Usher 1B, Splayed
DFNA11/B2 |sterocillia
MYH9 DFNA17
MYO15 |shaker 2 DFNB3 Short sterocillia,
actin rods
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Mutations in Myosin VI Producing Deafness

Myosin VI

22277

Myosin VI Snell’s Waltzer

| |

130 bp deletion



Model for stercocilia fusion 1n the absence of
MYOG6 1n the snell’s waltzer mouse.

Self et al., Dev. Biol., 1999, 214;331
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Myosin VIila and Human Deafness

Hearing | Onset Other | Vestibular
Loss Features | Function
USH1B | profound | congenital | retinitis absent
pigmentosa
DFNB2 | profound | congenital none variable
DFNAI11 | moderate post- none variable

lingual




The Usher syndromes

~50% of the deaf blind population has Usher syndrome

There are at least 11 Usher syndrome loci; 6 genes
identified to date

Type 1: profound congenital hearing loss, vestibular
areflexia, early onset vision loss

Type 2: congenital sloping hearing loss, normal
vestibular, 15t or 21 decade vision loss

Type 3: progressive hearing loss, varible vestibular and
vision defects



Mutations in Myosin V1la Producing Deafness

Usher 1B mutations *
DFNB2 mutations #
DFNA11 mutations +

shaker-1 mutations @

o @ pe@ . @ @

Kok ok gk kX % IR o

7z mies N

Motor IQ CC MyTH4 FERM SH3 MyTH4 FERM




Myosin V1la Tissue Expression

Myosin Vlla 1s exclusively expressed in:

. retinal pigment epithellumHuman
* retina <
photoreceptor cells Human
* lung
* kidney
* testis . Lo
, nner hair cells Human
* 1NNCer car B .
outer hair cells Human

Mouse

Mouse

Mouse
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Functional cloning to rescue the shaker 2 phenotype

Mouse chromosome 1.1 ( sh2)

/\

BAC contig of
} sh2 interval




Pedigrees and MYO15 allele segregation
from 3 DFNB3 families

See Wang et al., Science, 1998, 280:1447



DNA sequence of MYO15 from 3 DFNB3 families

See Wang et al., Science, 1998, 280:1447



Stereocilia of shaker 2 mouse

See Probst et al., Science, 1998, 280:1444



Progressive hearing loss in DFNB30

See Walsh et al., PNAS, 2002, 99;7518



MY O 3A staining in mouse inner and outer hair cells

See Walsh et al., PNAS, 2002, 99;7518



DFNA17 kindred and sequence of MYHO9

See Lalwani et al., Am. J. Hum. Genet., 2000, 67:1121



MY HO9 expression in rat cochlea

See Lalwani et al., Am. J. Hum. Genet., 2000, 67:1121



Hasson et al., J. Cell Biol., 1997, 137;1287



Additional Readings:

Rayment et al. (1993) Science 261: 50-58

Hasson et al., J. Cell Biol., 1997, 137;1287

Self et al., Dev. Biol., 1999, 214;331

Hasson et al., J. Cell Biol., 1997, 137; 1300, 1287, and 1287

Holme and Steel, Trends in Molec. Med. 7(3) 1 March 2001, Page 138

Probst et al., Science, 1998, 280:1444





