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INTRODUCTION

Once the human mitochondrial genome had been character-
ized and sequenced in 1981 (Anderson ef al., 1981), it
became a clear candidate for causing diseases with matermal
inheritance pattern. Mi iﬁc%mwa I disorders, inherited
maternally, result in defects predominantly in muscle and/or
the central nervous system with various clinical features
Mitochondria! encephalomyopathies show some common
clinical features such as dementia, short stature, sensory
neural hearing loss and lactic acidosis (D M&um et al
1985). These heterogeneous diseases are categorized into
various sub-groups depending on their specific clinical
features. The clinical characteristics of MELAS (mitochondrial
nyopathy, encephalopathy, lactic acidosis and siroke-like
Gplgaﬁ%@mﬁ are episodic vemumg selzures, and recurrent
cerebral insults resembling strokes and causing hemipare-
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MATERIALS AND METHODS

Clinical disgnostic criteria

The clinical diagnosis of MELAS h
basiz of (1) stroke-iike episodes (with CT or MRI evidence
of focal bvan abnormalities), {2) lactic acidosis, ragged red
fiber, or both; and (3} at least two of the following local ©
generalized seizures, dementla, recurrent headache ar ad
vomiting {Clafaloni et al,, 1992).

as been made on the

Patients

The patients included in this study were from 10 unrelated
Korean families. The mitochondrial DNA analysis was
undertaken in 27 subjects including 10 probands and 17
refated family members,

Total genomic DNA isolation

The tolal gencmic DNA was isolated from peripheral leuko-
cytes from the patients and their appropriate family members,
After treatment with 0.5% sodium dodecy! sulphate and
proteinase K, genomic DNA was extracted using pheno! and
chioroform and precipitated with cold ethano! according to
standard procedures (Aldridge ef a/, 1984).

Construction of Primers

Unigue ofigonucleotides for the PCR and sequencing the
hurman mitochondrial genome were synthesized. They were
designed to cover the well known mutation sites for MELAS,
nt. 3243, 32562, 3271: the nuclectide sequence of sense
primer for nt. 3243, 3252, Sﬁ?', loca f(sﬁcé on mitochondrial
genome nucleotides ch 3-3172, was 5'-TTC ACA AAG
CGC CTT CCC CC-3, the antisense primer for nt. 3243,
located on mi mm@nmm gencme nucleotides 3551-3531,
was 5-GCG ATG GTG AGA GCT AAG GTC-3" the antisenss
primer for nt. 3252, located on mitochondrial genome nucleo-
tides 3274-3253, was 5-TAA AGT TTT AAG TTT TAG TCG
A-3'" the antisense primer for nt. 3271, located on nt. 3301-
3272, was 5-TAA GAA GAG GAATTG AAC CTC TGA CCT
TAA-B'(Anderson ef al., 1981),

Amplification of total genomic DNA obtained from
iymphocyles

Usﬁmw each set of primers, PCR was carrded oul. After an
initial denaturation of template DNA, amplification was
per fermw@ for 30 cycles and consisted of denaturation at
84°C for 1 min, annealing for 45 sec at 54°C (MTTL1T*MELAS
3243), 56°C (MTTLI"MELAS 3252), 54°C (MTTLT*MELAS
3271}, and extension at 72°C for 1 min. For each reaction,
the 100 pl amplification mixture contained 100 ng of total

isense

genomic DNA, 1
primers, 50 mmo

pmol/l each of sense and ant
KCL, 10 mmol/L Tris HCH1, pH 8.8, 1.5

mmol/l MgCt,, 0.1% triton X-100, 50 pmoVil (ﬁ\ﬁr 5, and
2.5 units of ”‘”‘xﬁf% pelymerase{Promega Biotec. M
Wi, USA). The reaction was run in a thermocycler (Perkin-
Elmer Cetus, Norwalk, CT, USA),

Direct seguencing of double stranded PCR product
with/without purlfl

PCH g{@duai (10w ;. ned was
electrophorese amine whether
the targeted *z;&moéai‘@ was a%e%ﬁea?y amp Efm When a
single specific product was amplified, double pfrmﬁzﬁm ONA
sequencing was performed directly without purification.
wise, the fragments of the expecled sizes were exc
the gel and fu Hication was accomplished u
Jetsorb kit (Seﬁome;s Ge h% original a
template for indi
10yl of each POF
was performie
primers, and &
Biochemical, Q
turers instruct
DNA polymerase a “;(f inorganic pymghmwgﬂd@&a were
mixe a«:}géﬁmr {1 volume of each) and diluted 6 volumes of
iycerol enzyme dilution buffer {2@ T’“‘f@yi “?"f"i s - HOH pH
7.5, 2 mmoll, 1
The labelling reaction using [o- ed o
10 min at room temperature. The reaction mm‘zw;{s:e was
e @mmp horesed on 8% denaturing polyacrylamide
glycerot tolerar [buffer (20 < buffer is 216 g Tris
tauring, 4 g NaEDTA - 2H.0in 1 L H20 {%awge«
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Restriction enzyme analysis in familiy members
Onece the mutation was identified in the proband of individual
family, amplified PCR products from appropriate ?ar‘
members were digested with A;Juz enzym
mutation MTTLT'"MELAS 3243, with Af”
mutation MTTLT'MELAS 3252, and with Eﬁ b enzyme at
37°C for the mut

&
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RESULTS
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E{ was i de ;M %:1 7 pm@ams in ? out of B L
families (70%) with dinically diagnosed MELAS éizg 1
sequencing the mutated region of mitochondrial QN% They
had a heteroplasmic A to G point muiation at it f
IRNASUUUR) gane (Fig. 1),
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Restriction enzyme analysis with Apa i in the family
members of each proband

The PCR-RFLP assay was performed in 13 related subjects
from 7 families with proband carrying the MTTLT*MELAS
3243 mutation. Among the 13 subjecis tested, 11 subjecls
have been confirmed fo be a heteroplasmic carier of the
MTTLTMELAS 3243 mutation since the 389 bp PCR product
has been partially cleaved by Apa | rastriction enzyme

~y

generating 305 and 24 bp fragments (Fig. 2).
identification of the MTTLT"MELAS 3271 mulation
This mutation was identified in one proband out of 10
probands (10%) by direct sequencing the mulated regio
The proband had a homoplasmic T to C point mutation at nt

3271 in the terminal nucleotide pair of the anticodon stem of
the tRNALEUUUR) gene (Fig, 3).

Hestriciton enzyme analysis with 81 in the family

MNaormal

Mutant

Fig. 1. ldentification of the MTILT"MELAS3243: o heteroplasmic

Ato G point mutafion of nt 3243 In the IRNAPYUUR gene,

ﬁt 9 bp PC:G o
oplosmic fc r ‘me MITLT"ME
wrker.

sku., %nd ﬁg fhcﬁ %‘he
5 3243 mutation,

proband is
\/3 By 174

members of each proband

The PCR-RFLP assay was performed in 2 related subjec
(mother, a sibling) of the pm‘admﬁ Both of them tumed out
to carry a heteroplasmic MTTLUMELAS 3271 mutation
since the 148 bp PC ﬁ product has been partially digested
by Bfrl enzyme into 120 and 28 fragments (Fig. 4).

Identification of the MTTLIMMELAS 3252 mutation
This mutation has been screened by PCR-RFLP as;:a:ay

using Acc | degegﬁz@m or direct sequencing of the mutated

region. None of probands tested showed this kind of mutation.

Frequency of each mutation in 10 unrelated families

with MELAS

Among 10 families with & MELAS proband, who h&ve %‘wm

sereened for the MTTLT*MELAS 3243, 3252, 3271 mutations,
7 probands were carrying the MTTLT"MELAS 32 3, one

pmb&n@ carrving the MTTLT'MELAS 3271, and none ha

the MTTLT*MELAS 3252 mutation.
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DISCUSSION

I this study, we found that MTTE f
most frequent mutation in Korean pa

nough we did not quantitate the ratic
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*?ff“ the clinical characteristics of MELAS
0 cary a %ﬁ{%‘mmggrf‘m Ato G point mutation in
dine loop of the tRNAUUR) gene at bp 3243
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cardiac conduction Bémﬁa swmmﬁmphic cardiac myopathy,
endocrinologic abnormalities
us {iﬁéamnm ot zﬂ. 1992; Van den
. This mutation not only alters the
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ing site for a nuclear DNA
soription ey nﬂ;ma{iﬁm factor (Hess ef al, 1991).
i on factor truncates H-sirand trans-
has been traversed, thus
tio of rRNAMEBNA ratio in mitochondria.
cription termination so that
essing of 168 rRNA and the adm%m
increase the mgéu tion of the termination
tactor that can bing ‘f@ other site in the D-loop and impair L
strand transcription (Hess 93%5 ; @91 Kaufrnann ef al, 1996).
/ ?he MTTLT"MELAS 3243 mutation may f“%irma:‘%‘?y
hesis | erfering with polypeptide chai
t on termination factor function
1 Iy dividing celis such as |
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making DNA diagnosis from peri ]
nlasmy (the presence of Doth normal
it mbDNA In a single individual) is present in the
- majority of mitochondrial disease, so that the proportion
nt mt.DNA varies from 10 100%. The level of mutant
also varies in di ?’ffwem: tissues i‘i'ﬂﬁ’"‘f changes with
(Poulton ef al, 1993; Huang ef &/ % Marchington
‘ Wis might be ’zhe reason Wh}" the relatively low
is rmutation was found in this Hmw Not only
lefect when using the skelstal muscle but
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F MELAS patients have been
MELAS 3271 in the terminal
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he third mutation has been rarely reported in MELAS
patients, This mutation is a heleroplasmic G o A fransition
at nt. 3252 of i%‘a% %;EWNAL‘E’“‘\““R gene, which is tocated |
i ;p s%‘\fﬂur”ﬁ h:f‘ 1 3%@ ir

oy b
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m fam ies d
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? e caused by @s?hae nuclear DNA mutation
or other as yet unidentified mLDNA mutation. Recently, a
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varie *{y of rare mutalions have been identified in m*‘é
MELAS {C, 05 ef al, 1995; Manfredi ef al,

§

5;1;7 1998; 1 ﬂw O €

”}% %S;haaﬂ et al, 1897). | ig ion, it
[ it is vary hard o predict ¥ w“zaiu;’ai
*iﬁm“}%%ﬁ“@mr riers of he mutation
ity m@mbém though the recurrence rals is

in related f&m

b igher than in autosomal dominantly

inherited disorders, It is prerequisite to examine the hatero-
plasmy ratic of the mutated mitochondrial DNA in sp
target tissues in order o corralate it with clinical features,
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