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Positional Cloning of Machado—Joseph Disease
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Machado—Joseph disease (MJD) is an autosomal dominant, multisystem neurodegenerative

disorder involving predominantly cerebellar, pyramidal, extrapyramidal, motor neuron and

oculomotor systems.

Although it was first reported in families of Portuguese—Azorean

descent, MJD has also been described in non—Azorean families from various countries,
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being one of the most common hereditary spinocerebellar degenerations.

With the use

of highly polymorphic microsatellite DNA polymorphisms, we have assigned the gene for

MID to the long arm of chromosome 14 (14g24.3-q32.1) by genetic linkage to microsatellite
loci D14S55 and D14S48 (multipoint lod score Zmax=9.719).

Key words: Machado—Joseph disease, spinocerebellar degeneration, linkage analysis,

chromosome 14, positional cloning
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Fig. 1 Pedigrees of five Japanese Machado—Joseph disease families.
Small solid circles represent persons whose genomic DNA
was analysed. Pedigree 1 represents a small part of a much

larger pedigree that was described in detail elsewhere®. [,
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Fig. 2 Multipoint linkage analysis of chromosome

14 markers versus the Machado-Joseph
disease locus in five Japanese families.
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Table 1 Pairwise lod score between Machado-Joseph disease and chromosome 14 q markers
Recombination fraction (6m=#f)

Locus Family | 0.000 0.010 0.050 0.100 0.150 0.200 0.250 0.300 [ Zmax
D14S42 Ped.1 | —co —0.438 1.298 1.728 1.761 1.621 1.381 1.079

Ped. 2 | —co ~1.110 | —0.464 | —0.229 | —0.119 | —0.060 | —0.028 | —0.011

Ped. 3 | —0.347 | —0.326 | —0.256 | —0.188 | —0.136 | —0.096 | —0.064 | —0.040

Ped. 4 | —0.083 | —0.079 | —0.066 | —0.051 | —0.039 | —0.028 | —0.019 | —0.012

Ped. 5 1.109 1.078 0.955 0.803 0.655 0.515 0.388 0.275
Total —oo —0.876 1.468 2.063 2.112 1.952 1.657 1.29110.130 | 2.135
D14S43 Ped.1 | —o0 1.913 3.568 3.886 3.791 3.501 3.083 2.566

Ped. 2 0.903 0.881 0.793 0.680 0.566 0.452 0.340 0.235

Ped. 3 | —0.653 | —0.597 | —0.432 | —0.299 | —0.208 | —0.143 | —0.094 | —0.058

Ped. 4 0.602 0.589 0.535 0.465 0.393 0.318 0.243 0.170

Ped. 5 | —5.395 | —0.696 | —0.098 0.077 0.129 0.133 0.116 0.089
Total —oo 2.090 4.366 4.809 4.670 4.261 3.688 3.002 | 0.110 | 4.812
D14S53 | Ped. 1 | —© 3.311 4,285 4.324 4.076 3.686 3.197 2.629

Ped. 2 0.903 0.886 0.814 0.720 0.621 0.517 0.409 0.298

Ped. 3 | —0.223 | —0.212 | —0.171 | —0.129 | —0.095 | —0.068 | —0.046 | —0.029

Ped. 4 0.602 0.589 0.535 0.465 0.393 0.318 0.243 0.170

Ped. 5 0.184 0.173 0.134 0.094 0.064 0.043 0.028 0.018
Total — 0o 4.747 5.597 5.475 5.0569 4.496 3.831 3.086 | 0.060 | 5.614
D14S55 Ped. 1 2.195 2.156 1.997 1.789 1.571 1.344 1.110 0.870

Ped. 2 | —0.021 | —0.021 | —0.021 | —0.019 | —0.166 | —0.013 | —0.009 | —0.006

Ped. 3 0.396 0.386 0.344 0.291 0.238 0.186 0.137 0.093

Ped. 4 | —0.080 | —0.076 | —0.064 | —0.049 | —0.037 | —0.027 | —0.018 | —0.012

Ped. 5 0.229 0.220 0.188 0.150 0.117 0.088 0.062 0.041
Total 2.718 2.664 2.444 2.162 1.873 1.578 1.281 0.986 | 0.000 | 2.718
D14S48 | Ped. 1 4.428 4,343 3.997 3.553 3.094 2.616 2.121 1.613

Ped. 2 | —0.376 | —0.378 | —0.358 | —0.307 | —0.245 | —0.183 | —0.128 | —0.082

Ped. 3 0.499 0.487 0.439 0.377 0.313 0.249 0.187 0.129

Ped. 4 | —0.245 | —0.232 | —0.187 | —0.140 | ~0.103 | —0.073 | —0.050 | —0.031

Ped. 5 1.357 1.324 1.189 1.019 0.848 0.682 0.525 0.381
Total 5.661 5.543 5.080 4.501 3.907 3.292 2.656 2.011 | 0.000 | 5.661
D14545 Ped.1 | —co 2.446 2.981 2.950 2.711 2.362 1.934 1.444

Ped. 2 0.903 0.881 0.793 0.680 0.566 0.452 0.340 0.235

Ped. 3 | —0.691 | —0.628 | —0.450 | —0.309 | —0.215| —0.147 | —0.096 | —0.059

Ped. 4 | —0.118 | —0.113| —0.093 | —0.072 | —0.054 | —0.039 | —0.027 | —0.017

Ped. 5 | —5.549 | —0.991 | —0.366 | —0.156 | —0.068 | —0.026 | —0.008 | —0.001
Total — o0 1.595 2.865 3.093 2.941 2.602 2.143 1.601 | 0.100 | 3.093
D14S51 Ped.1 | —oo 0.375 0.927 1.036 1.013 0.931 0.809 0.652

Ped. 2 | —o0 —2.805 | —1.442 | —0.887 | —0.585 | —0.388 | —0.250 { —0.151

Ped.3 | —0.204 | —0.194 | —0.157 | —0.119 | —0.088 | —0.063 | —0.043 | —0.024

Ped. 4 | —0.176 | —0.168 | —0.137 | —0.104 | —0.078 | —0.056 | —0.038 | —0.024

Ped. 5 | —5.572 | —1.005| —0.378 | —0.165 | —0.075 | —0.031 | —0.011 | —0.004
Total — 00 —3.796 | —1.187 | —0.240 0.188 0.394 0.467 0.447 | 0.260 | 0.469

These markers have been assigned in the following genetic map: cen-D14542-(5.6 cM)-D145S43-(3.3 cM)—
D14S53~(8.4 cM)-D14S55-(1.9 ¢M)-D14S48-(18.8 cM)-D14545- (1.5 cM)-D14S51-tel?®.
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Clinical features of hereditary dentatorubral-
pallidoluysian atrophy (DRPLA)

Haruhiko NAITO
Matsuhama Hospital

Hereditary dentatorubralpallidoluysian atrophy (DRPLA) is a hereditary disease inherited

as an autosomal dominant trait.

This disorder is often encountered in Japan, but seems

to be extremely rare outside Japan. DRPLA can display a wide variety of clinical symptoms

including cerebellar ataxia, dementia and hyperkinetic involuntary movements such as chorea

and choreoathetosis.

Reprint requests to: Haruhiko NAITO,
Matsuhama Hospital, Niigata,
950-31, JAPAN.

BIRIEER%E: F950-31 FRFHAEET3396
BRI o) NN



