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LR DNA (mtDNA) 28 A% 25 5 R L S th R B AR R R BUR AL R . FiE R 74
MELAS 835 8 A>3k ¢ DX 3 (R At it Toi i At ) B 28 DNA, 3R & B4k Son; - B v R B 238
PERTI m.3243A > G REAE R, BR THIEH 8 Ak B XIEHR m.3243A > C R AEARK(60.57+7.71) %,
e A P A R L A A A A T ) TG A M A A 4 R (61.30 +
7.32)% .(65.41 +5.85)% .(59.80 + 5.58) % .(57.59 + 14.47) % .(62.46 + 5.02) % .(60.11 + 7.11) % .(59.70 +
8.68)% .(59.42 + 6.28) %, £ K IR 22 7 TG 2= 2 L (F=0.537,P=0.802) o i 4 W FE & A5 kL5 7 sk
X388 5 Al 5 kL X 07 Sk R7 DX 4B m.3243A>G AR R 2 R IR TG T 2 X[ (60.33 £8.70) % % (61.02 +
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[Abstract] Objective To investigate the mitochondrial DNA (mtDNA) mutation load in hair
follicles from different scalp regions of patients with mitochondrial, encephalomyopathy with lactic acidosis
and stroke-like episodes (MELAS), compare the mutation load in different scalp regions, and analyze the
difference in mutation load between scalp regions with lesion site in the brain and scalp regions without
lesion site in the brain. Methods Seven MELAS patients with m.3243A > G mutations were studied.
Hair follicles were obtained from 8 scalp regions (bilateral frontal, temporal, parietal and occipital lobes) of
all patients and DNA was extracted. Polymerase chain reaction-restriction fragment length polymorphism
(PCR-RFLP) was performed to detect the m.3243A > G mutation. Results The mean value of m.3243A >
G mutation load in hair follicles from all patients was (60.57 +7.71)%. In different scalp regions, the mean
mutation load was (61.30 + 7.32)% in left frontal, (65.41 + 5.85)% in right frontal, (59.80 + 5.58)% in left
temporal, (57.59 + 14.47)% in right temporal, (62.46 + 5.02)% in left parietal, (60.11 + 7.11)% in right
parietal, (59.70 + 8.68)% in left occipital and (59.42 + 6.28)% in right occipital regions, respectively. There
was no significant difference in the m.3243A > G mutation load among different scalp regions (F=0.537, P =
0.802). There was no significant difference in the mutation load between scalp regions corresponding lesion
site of the brain and scalp regions incorresponding lesion site of the brain [(60.33 + 8.70)% vs. (61.02 =
6.52)%; t =0.319, P =0.751)]. Conclusions Hair follicles are convenient and noninvasive sampled tissue

for detecting mtDNA mutations. There is no difference in the mutation load among different scalp regions.
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Furthermore, there is no difference between scalp regions corresponding lesion site of the brain and scalp

regions incorresponding lesion site of the brain.
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B, KRB AE R FRRE, H R E K AE. A
P A2 R AR 2 RN R 0T W 2 IR AE , 32 R A F R
JE Ao Sk H MR S 7, K Je 3 kL 3 - a8 1o
B R AR T ES . mDNA 2828 J2& B 5 2
MELAS 1) 5 % 7 i, nf il o L P A 8 i R | e
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H MR 7% i 2% o A & VR kb 22 O 1 K 5 350 9
J5 AN B R . BT miDNA %8 48 (9 5 M R
(heteroplasmy) £ MELAS Ilffi IR 5 50 4 v & #5 — 22 1
FAR TR A R A R A R R kA 4 on R A
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W55 CULTERE £ T3& ; MA 10 pl TE 2& o
WLRAA, TR0 R 10 em 12000 r/min 0
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2. A A - BRI R B B 2 A T
W (1)DNA Fr B4 3% - R A1 R & W 4% 52 1 (PCR)
P DNA K B, IE m o5l Wy A kST -
GGACAAGAGAAATAAGGCC - 3’ (mtDNA i &
m.3130-3149) , Jx 1 51 ¥ F 4 K 5 -
AACGTTGGGGCCTTTGCGTA - 3” (mtDNA i & :
m.3423-3404) . PCR I M A R 25 pl, H 1 U
Taq B, 1 w3k % B2 DNA, E #5945 5 pmol/L,
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F1 7 MELAS B #1IR K 5TR

Table 1. Clinical features of 7 MELAS patients

Case  Sex (yii:) Symptom Pla(:?:ollj;t)am Stroke-like lesions on MRI ]\lf:;:: mgtzrtli(:)n
I Male 17 Deafness, seizures, psychological symptoms, recognition decline 3.40 Right parietal lobe RRF m.3243A>G
2 Female 19  Seizures, hemianopsia, psychological symptoms, recognition 4.30 Left temporo-parieto-occipital lobe, right RRF m.3243A>G

decline occipital lobe

3 Female 33  Seizures, recognition decline, hemianopsia, slurring of speech 3.50 II:)ebiL temporo-occipital lobe, right temporal ~ RRF  m.3243A>G
4 Female 9 Recognition decline, seizures, hemianopsia, headache 3.70 Bilateral temporo-parieto-occipital lobes RRF m.3243A>G
5 Male 45  Slurring of speech, hemianopsia, hemiparesis 4.10 Left temporo-parieto-occipital lobe RRF m.3243A>G
6 Female 12  Seizures, recognition decline, hemianopsia, hemiparesis 3.00 Right parieto-occipital lobe RRF m.3243A>G
7 TFemale 13  Headache, seizures, recognition decline, hemianopsia 3.50 Bilateral fronto-parieto-occipital lobes, right  RRF  m.3243A>G

temporal lobe

RRF,ragged red fiber, % i £1 £ 4

2 THIMELAS B 8 A~k B X B 4 m.3243A > G RAL K (%)

Table 2. The m.3243A > G mutation load in hair follicles from different scalp regions of 7 patients with MELAS (%)
Case Left frontal Right frontal Left temporal ~ Right temporal Left parietal Right parietal ~ Left occipital ~ Right occipital

lobe lobe lobe lobe lobe lobe lobe lobe

1 56.39 66.72 62.28 57.87 55.76 53.49% 49.21 50.83

2 — 57.11 61.34%* 28.94 —* 60.36 62.04* 54.82°%

3 52.68 59.55 47.49%* 60.65* 57.86 56.71 45.74%* 57.76

4 57.94 71.37 59.65* 64.51* 61.35% 62.81* 61.52%* 61.07*

5 67.97 66.95 62.18% 66.19 68.49%* 70.87 65.54%* 59.04

6 71.94 — 63.98 67.36 66.67 65.96 67.21 70.89%*

7 60.85% 70.75% 61.66 = 64.62% 50.55 66.62% 61.49*

*scalp regions corresponding lesion site of the brain, I & H1FE % A5 9 kX 17 3k J K3 ; — ,not available , TC £ %

JI S5 A% 2% 4 = W R (ANTP) 100 wmol/L, Tris 22 i
¥ 10 mmol/L, Z AL #1510 mmol/L, B & F I K
1.50 mmol/L. PCR I %14 :94 C 5 min.94 C
305.58 C 30.72 C 30 s, B 35K, )5 72 CIE
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HL YK 45717 (178 F1 116 bp) , FF 1T m.3243A > G 52 4%
RORARE (%) = AR UK S50 % (KA
VKA B + WP AR YR UK S50 ) x 100% -

3.5 0 M ik SR A SPSS 17.0 G it Bk ik
P8P b B 5543 M o B2 OE 40 T R VR LYY
B bRl 22 (xo£5) Ron L, 8 Dk X E ¥
m.3243A > G 5748 F 1) Lb AR A B R R 5 22 430 W0r 5 ik
R e B AV s kb X Sk B DX 385 A s kb X i Sk R
DX B 3 m.3243A > G 578 2 Ll AR FH W A 57 A

Ak, LUP <0.05hZERBAZIHE L
& R

A7 )R8 A S K IX B 2 R #)
m.3243A > G RAE(F2), m3243A > G RA RN
28.94% ~ 71.94% . V- #1(60.57 + 7.71) % , Ho v, 2]
Bt B 52.68% ~71.94% . F-14(61.30 +7.32) %, £i
M B 57.11% ~71.37% F39(65.41 £5.85) %,
2 0 B 47.49% ~ 63.98% . F 4 (59.80 +
5.58)% , 47 I i 0 B 2 28.94% ~ 67.36% . F ¥
(57.59 + 14.47) % , 22 T it & 4% 55.76% ~ 68.49% .
- (62.46 + 5.02)% , A7 M T i £ 2 50.55% ~
70.87% . F ¥ (60.11 = 7.11)% , Z& fll ¥ m+ & %
45.74% ~ 67.21% -3 (59.70 + 8.68) % , 47 M ¥ i &
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(F=0.537,P=0.802) . i &= Hh i & A4 0 kb %o 7 Sk
Xt B FE m.3243A > G R R K 45.74% ~
70.89% V-3 (60.33 + 8.70) % , AE 5 kb5 1 3k 7 X 45
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B P m.3243A > G R KN 28.94% ~ 71.94% -1
(61.02+6.52)%, & ZmILHIT#EX(1=0319,
P=0.751).

Il PR F mtDNA 5828 K65 0 119 20 2L 5 LA L 4
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A5 ) MELAS &3 oF 17 74k fig ), 45 % 8o,
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contactin-associated protein 2(Caspr2)
R Mycobacterium tuberculosis(MTB)
ERAEE R tuberculous meningitis(TBM)
HFTHNEFTRA R  progressive muscular dystrophy(PMD)
Bk B BRI intravenous immunoglobulin(1VIg)
EHMETE  cytomegalovirus(CMV)
B TG HE S - PR B i 2 3 1

polymerase chain reaction-restriction fragment length
polymorphism(PCR-RFLP)
B W &M polyvinylidene fluoride(PVDF)
%22 mean difference(MD)
Leiden JF i 6 K A4 53 K g %
Leiden Open Variation Database(LOVD)
PUEHLIA  anti-nuclear antibody(ANA)
P FE SEAREEIT VL antiretroviral therapy (ART)
BRI  Kennedy’s disease(KD)
P A A4 fast Fourier transform (FFT)
PHUNMBS G diffusion-weighted imaging(DWI)
Pk & diffusion tensor imaging(DTI)
Newcastle-Ottawa it &~ Newcastle-Ottawa Scale(NOS)

BRI LEE 3, 5- B IR
phosphatidylinositol 3, 5-bisphosphate [PI (3, 5) P2]

f 4% traumatic brain injury(TBI)
%S /A Lewy body(LB)

YNCE.

OS5 R MG 1 B TR AN R

ovarioleukodystrophies disease( OLD)
IR ZE  follicle stimulating hormone(FSH)
2 [ [ 37 455 T AE )

National Comprehensive Cancer Network(NCCN)

KIS 2 R
Food and Drug Administration(FDA)

2 [ BR 2 A% 2 RLRR (R 20 % 2
American College of Medical Genetics and Genomics
(ACMG)

W#EIEIR  Treponema pallidum(TP)

TAT-J - WL R JULES 97 A RLAE

facioscapulohumeral muscular dystrophy(FSHD)
i RS AR deep brain stimulation( DBS)
MG /DL cerebral small vessel disease(¢SVD)
W-rPBEE R intima-media thickness(IMT)
53 ZWER  guanosine diphosphate (GDP)
B AY =R guanosine triphosphate( GTP)
KRN 259 & PR European Medicines Agency(EMA)
M4 F%H6  Parkinson’s disease(PD)
W55 " E AR PESr Fatigue Severity Score( FSS)
VC 2% BB AR J3T B 48 %X Pittsburgh Sleep Quality Index(PSQI)
1§ Hirayama’s disease(HD)
WEWELLEFYE  ragged red fiber(RRF)
Hif5 i RNA  premessenger RNA(pre-mRNA)



