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Figure 1. Pedigree of patient 1 family
*1 I Mother was carrier as X—linked recessive myotubular
myopathy.
*2 . His aunt was normal.
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Figure 2. Pedigree of patient 2 family
*3, 4 . Mother and aunt were carrier as X—linked recessive
myotubular myopathy.
*5 I Another aunt was normal.
*6 I He was dead at neonatal term and suspected myotubular
myopathy.

Table 1. Oligonucleotide primers used for heteroduplex analysis and SSCP analysis

Exon Exon limits Forward primer Reverse primer
1 1-44 5'-GGCGCCCAGTCCAACTTC-3' 5'—-CCAAGGAGTCCCAACTTC-3'
2 45-117 5 - AGAACCTGTAAAGTAGTACC-3' 5'—-TAGGCCAGCCCAAAATGAC-3'
3 118—190 5 - AACAGTGTGTAAATGTAACGTC-3' 5 - AGACTTCTCCTCAAGTTATGC-3'
4 191 —285 5 - AGTGCCATTTGTTGTGTATC-3' 5 —TGACCCACAGTCAATCTTGC-3'
5 286 —396 5 -TAATTATACTGACAGAAATACTG-3' 5 —TCCACATTAATTGTCTACTATC-3'
6 397 — 498 5 -TTGAAGACTGAACTGTCATAC-3' 5 - AACCTTCCCACGCTGAGG-3'
7 499 — 582 5 - AGATGTACTATAATAGTAGAC-3' 5 - AGGTTCATCACATACCAGAC—3'
8 583 —732 5' = TCCAGAGATGAGGTCAAGC-3' 5 -GGTGCTCTTCAAGAGAAACG-3'
9 733-921 5 -TTGATAGCTTAAACTTTCTGAC-3' 5 —TCCAGCACATCATTAAGTCC-3'
10 922 —1107 5 -CTGATTGTTTGTATTTCATG-3' 5 —-TATATACACAAATATTTTCAC-3
11 1108 — 1314 5 —-AACTCCCTACTGACTCACG—3' 5 - AATCCTGAATGGTAGTGATCT -3'
12 1315— 1407 5 - ATGCTTTCTCAGTTTTGTACC-3' 5 -TAAACAATGAGTTGAATGTA -3
13 1408 — 1521 5 -TTATAAAGTTTCAGTCCCAG-3' 5 - TTTGGCAAGCCTAATGTATC-3'
14 1522 — 1698 5-=TTTTACTTAGGCTCTCCAC-3' 5 —-~CTATCTTTTAACAGTGCTAC-3'
15 1699 — 3411 5 - AGTGTAACTCAAGTCTCTGG-3' 5 - AAATGAAAGTCAGCTATCGC-3'
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Figure 3. Muscle biopsy in patient 1 shows a slight variation
in fiber size and centrally placed nucles, consistly
with myotubular myopathy.
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Figure 4. In patient 1, 4 bp deletion (AAAG) result in
frameshift mutation and distal terminal codens
after amino acid 25 in exon 4.
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Table 2. Summary of MTM1 mutations

Predicted protein alteration Family history

(193-6) del AAAG  Frameshift, truncation

Patient Exon Mutation

1 3 mother
heterozygote
2 4 C163T

Argb5 stop, truncation  mother and aunt

heterozygote
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Figure 5. In patient 2, a nonsense mutation
corresponding to C'®*—T (arrowed) is
demonstrated in exon 3.
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Table 3. Type of MTM1 mutations in XLMTM”’

Type of mutations Subtotal Region

Missense mutations 55 Ex04 :
Ex05 :
Ex08 :
Ex09 :
Ex10 :
Ex11:
Ex12:
Ex13:
Ex14 :

— —
=N ooy oo

—_ =N

Nonsense mutations 40 Ex02 :
Ex03 :
Ex04 :
Ex05 :
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Ex13 :
Ex14:

W = U1 N = W N = =N O N

—
w

Small deletion and insertion 50 Ex04 :
Ex05 :
Ex06 :
Ex07 :
Ex08 :
Ex09 :
Ex10 :
Ex11:
Ex12 :
Ex13:
Ex14 :

W oA = A W O N R A

whole geme © 3
Ex01: 2
Ex01-13: 1
Ex01-07: 1
Ex02: 1
Ex02-06: 1
Ex02-08 . 1
Ex04: 1
Ex05-06: 1
Ex06—-11: 2
Ex15: 1

Large deletion 15

Splice site mutations 38 In02 :
In03 :
In05 :
In07 :
In08 :
In09 :
Inl10 :
Inll: 1
Inl12:
Inl4: 1
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Total : 198
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Analysis of myotubular myopathy with X —linked recessive trait
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Abstract

X —linked recessive myotubular myopathy (XLMTM) is a congenital myopathy characterized
by severe hypotonia and muscle weakness, and respiratory insufficiency after birth. Surviving
patients have prolong ventilator dependence and severely delayed motor milestones. Myotubularin,
which is encoded by MTM1 gene, is a new family of putative tyrosine phosphatase and appears to be
ubiquitously expressed, with a 3.9 kb transcript detected in all adult and fetal tissues studied. We
present clinical, histological, and molecular analysis of two patients with XLMTM in which we
identified mutations of the MTM1 gene. In one patient, an AAAG deletion was identified at the
position of nucleotide 193 in coding exon 4. These 4 bp deletions caused a shift of the reading frame
and created a stop codon (frameshift mutation) . His mother had both normal and mutant alleles
heterozygously as a XLMTM carrier. In another patient, a C to T substitution of nucleotide 163,
leading Arg 55 to stop codon (nonsense mutation) was identified. His mother who was an identical
twin, had both normal and mutant alleles heterozygously as a XLMTM carrier. These mutations
caused a development of an inactivation of the putative enzymatic activity of myotubularin.

Key words: X —linked myotubular myopathy, MTM1 gene, Myotubularin, Gene analysis




