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bk DNA 8344 A > G 5278 S5 () MELAS/
MERRF/ Leigh i & £: 41

1 A BeB,EER,E =, ZHE"
(dbsiks—ER 2 AR, JE5T 100034)

[ ZE] 8 & 2001k DNA 8344 A > G(m. 8344A > G) J& LFEZE PRI £ iR £1 £ 4 ( mitochondrial myoclonus epi-
lepsy with ragged-red fibers, MERRF) £ 51E (145 WLEOR 28748, I8 1 B WA HT m. 8344 A > G 5785 2 i 4R 1K figi
HILIR A LR 152 v 75 A0 25 oRE A/ LI 22 11 90 i 1 10 1R 21 £F 4/ Leigh ( mitochondrial encephalopathy, lactic acidosis
and stroke-like episodes /MERRF/Leigh, MELAS/MERRF/ Leigh) 2345 & 1E, F @ FETTEL 1 LRI B2, N
FHE A S s i -FR ] v B BE 2 5 1 (polymerase chain reaction-restriction fragment length polymorphism, PCR-
RFLP) | &3@ &7 K Sanger M7 X LA TER ST /007 # B BEFBM,25 % ,6 X5 LBz ahiit /12510 %
I AL i P R 27 0 453 47 K F 1 Ik 1 1% ( magnetic resonance imaging, MRL) 753 A - 25 v A i AL, 8 36 IR 90433 70 A
(magnetic resonance spectroscopy , MRS) 7Rkt A ZLERIE T 25 5 J5 SR 3 IV RI DD BE B iR 5 12 % 1 AT JE AR 1)
PERZEI, LK DU WU ZE A A 521 2% DR RS IR R R AR , 220K A T 3K il MRT 78 RUNI 5 A% S5 948 e i B v i o o e S
5 HACHZEY K, I W IR 2 & A AR AL , 2 e A DO AN B SR YT S AR B WA R 24 B I AL
A MRI 7S SUNZE ST B B 7 55 Tu B 40, P Bms kE TR o L PR s B9 A ] DL R 21 41 4k (ragged-red fibers,
RRF) , PCR-PFLP £l 75 117 DNA A BLAETE m. 8344 A > G 58748 , AR )3 /R HR AR LU 90% , HR Kk RH
MRk DNA (LS BUR AL, B BRI IR AR LG m. 8344A > G 278, ## :fRIE T m. 8344A > G 7]
F MELAS/MERRF/ Leigh H & L5 GE , BB &Y T m. 8344A > G 3R

[R5 ] mDNA 8344 A > G LRRLA T LR G AE s 2R AN AU P FLIR IR b 88 A2 ThRE A s WU ZE PE U i
L1474k s Leigh Z251F
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Mitochondrial encephalopathy, lactic acidosis and stroke-like episodes / myoclonus
epilepsy with ragged-red fibers /Leigh overlap syndrome caused by mitochondrial
DNA 8344 A > G mutation
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ABSTRACT Objective : Mitochondrial deoxyribonucleic acid ( mtDNA) 8344 A > G (m. 8344A > G)
mutation is the common mutation associated with mitochondrial myoclonus epilepsy with ragged-red fibers
(MERRF) syndrome. Herein we report a rare case with mitochondrial encephalopathy, lactic acidosis
and stroke-like episodes/MERRF/Leigh ( MELAS/MERRF/Leigh ) overlap syndrome caused by m.
8344 A > G mutation. Methods: The clinical and imaging data of the patient were collected and an open
muscle biopsy was carried out. We further employed molecular genetic analyses to detect mtDNA muta-
tion in the proband and his mother. And then a clinical and neuroimaging follow-up was performed. Re-
sults : This patient was a 25-year-old male, who developed exercise intolerance since the age of 6. At age
10, he suffered from acute episodes of hemianopia, and cranial magnetic resonance imaging ( MRI)
showed occipital stroke-like lesions and cranial magnetic resonance spectroscopy ( MRS) revealed a lac-
tate peak corresponding to the lesion. After that the patient presented slowly progressive psychomotor
decline. He had myoclonic seizures and cerebellar ataxia since the age of 12. At age 21, he was admitted
to our hospital because of confusion and cranial MRI revealed symmetrical lesions in bilateral posterior
putamen, thalami and midbrain. Then repeated MRI showed progression of original lesions and new fron-
tal multiple stroke-like lesions. Symptomatic and rehabilitation treatment relieved his condition. Follow-
up cranial MRI at age 24 showed the lesions in basal ganglia and thalami diminished, and the midbrain
lesions even completely vanished. Muscle pathology indicated the presence of numerous scattered ragged-
red fibers (RRF) , suggestive of a mitochondrial disorder. Polymerase chain reaction-restricted fragment
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length polymorphism (PCR-RFLP) detected the m. 8344 A > G mutation of the MT-TK gene encoding mi-
tochondrial transfer RNA for lysine in the patient’ s blood. Next generation sequencing ( NGS) of the
whole mitochondrial genome identified that the proportion of m. 8344A > G was 90% , and no other mtD-
NA mutation was detected. Sanger sequencing further identified this mutation both in the proband and his
mother’ s blood, although the mutation load was much lower in his mother’ s blood with approximately
10% heteroplasmy. Conclusion; The present study is the first to describe a patient with m. 8344A > G
mutation in association with the MELAS/MERRF/ Leigh overlap syndrome, which expands the phenotypic

spectrum of the m. 8344A > G mutation.

KEY WORDS MtDNA 8344 A > G; Mitochondrial overlap syndrome; Mitochondrial encephalopathy,
lactic acidosis and stroke-like episodes ( MELAS) ; myoclonus epilepsy with ragged-red fibers ( MER-

RF) ; Leigh syndrome

LRI 2 PR LML AR e PR B A% ik PR 4 v e
A AP R B R S R P 118 i PR 5% 748 il B0 — 2 9%
o ARYEA [ PR R IR A5, 23 9 AN [F) A i PR 25
AAER AP R A LG T LI R v N A PR
K AE ( mitochondrial encephalopathy, lactic acidosis
and stroke-like episodes, MELAS) | AL [ 25 4 3 i £
WXHE LT 27 4E ( clonus epilepsy with ragged-red fibers,
MERRF) | Leigh ZZ A1l ( Leigh syndrome, LS) | Leber
AL A 255 ( Leber’s hereditary optic neuropa-
thy , LHON ) | 18 4 £ 47 4 HR &1 LA %5 ( chronic pro-
gressive external ophthalmoplegia, CPEO ) I Kearns-
Sayre Zi5 i ( Kearns-Sayre syndrome , KSS) 25458 3
o MELAS Z545 fIEA% O RO DA B R K K J2
FRIZE IR AR, LR o | FLIR IR B L L
9o KR T T R R BRI RO B BN, 80% ) AR
FoR G 2 ki AR 35 RNA (transfer RNA | tRNA ) ™"
ff) m. 3243A > G 278", MERRF £5 & 1 LI L%
28 AT /N T 2 RO B O IR
80% i 5 2 1 g i 2k B tRNA™ (1) m. 8344A > G
FAEFEC Y o Leigh L5 4 AF, SOBK W 2 2K SE 1 i
o, RIS B K B R 2 BUENR W & AR,
DA IR SMYUESE AR ER G2 B0 | JIL5K g B 5 S e
SN T BRI T 52 R ARER , S8 AR Fk 1) fiki
TR BT T2 FF 50 R BRI R 5 5 s 4
TRE I R B 20% 1Y Leigh (45 2k A& DNA
575, 80% MAEIEIN Z A sk . SCHRIRE 4 iR
AT LRI PR ORI L5 B AE R AN, 41 MELAS/
MERRF "~ MELAS/Leigh'”*' MERRF/Leigh"® """ |
MELAS/KSS'"" \MERRF/KSS" ™ % i fift 5 J 2 4 14
G (HEARL AP =& S INER G AR D WAGE . A
SCHRGE 1B WL me 8344A > G R AR B GER 1)
MELAS/MERRF/ Leigh 3 3 F8R I EE 25510,

1 #ZREFE

11 IRk
FEVIWZS 1 4] 2013 4% 12 H iz Tl R2esf

— BE e i 2 AR Ao e PR RS 4512 T R 2ok 1A
MELAS/MERRF/Leigh ESZ &ML E, WERE
I RGERE, SR 22 R A B VT SN ks . R &
RI@ BB G E .

1.2 JEIRAS AT

1.2.1 PCR-RFLP K FRifiPE N V) B RGU) Sy 42
AR B HRE SR () A1) 0l 11 4 S DNA | 7 FH 23R 5 Tl
B -FR A R B K B 2 A 1 (polymerase chain
reaction-restriction fragment
PCR-RFLP) % mtDNA & JL2875 (3243A > G ,8344A >
G,8993T > C) #EATHI I . m. 8344A > G W IE [ 5|
A 5'-TACCCTATAGCACCCCCTCT-3', J [ 5| ¥ h
5'-TAGTATTTAGTTGGGGCATTTCACTGTAAAGCCG-
TGTTGG-3', PCR [ W & & B AR 25 pL, &
DNA #4z 1.0 pL,5[#)4 0.5 uL, Tag i 12.5 pL
FIZIK 10.5 wL. PCR R4 94 C HUASHE S
min, 94 C7E4E 30 5,58 “CiB K 30 5,72 CHEAH 30 s,
L35 MER, e — MEHE T 72 CHEA 7 min,
4 CHRA, 4R G HCPCR 4 10 pL, in ABR
il RN DI Bgll 0.5 pL, 10 x FELIZ2 il 2 wl, 7%
WK 7.5 wL, 1837 COKIEREY) 2 h, 5L 2% (5
M0 I SRR I R K, A B I AR A A DN
DIy i) bk 2T

1.2.2  mil Sl y LEdE e O HERR miDNA H
i s 57 Xof S mtDNA HEAT AR FP oA Bz
JH mtDNA #5413k 45 AR, mtDNA 4% 42 )5 76 Mlumi-
na HiSeq X-ten P& b7 w07, ] BWA
(WA 0.7.15, http://bio-bwa. sourceforge. net) B2k
BRI K 20 I 77 Fr 51 55 MITOMAP %485 (hitps -/
www. mitomap. org/ MITOMAP) 1 ) £ 2% % 1] ( NC _
012920. 1. ) #EAT LEXF, P20 7 2R & J 10 000 x
I 95. 0% By FAR XS P R T 1000 x o fif
FI VarScan(2. 4. 0) Kl 26 4 38 P8 201 20 24 2
S LN P BU AT A S LUMPY (0. 2. 13) 61 K
ARC e o

1.2.3 Sanger I [F

length  polymorphism,

it e BRI AT 58 SO AL 57 0t



e 8,5 ZORifR DNA 8344 A > G R7E 381 MELAS/MERRF/ Leigh & 45 AL . 853 -

A7 Sanger {ll FF B UE ( (8 XHAERAMA 1L DNA) .

2 #HR

2.1 ImKEFEMR

BEBM2 S MAEREREFIER (H6 %
JEizhi )25, 10 2 B KM AT, 4 MRS ,
Sk i rg 2e 4R B4 ( magnetic resonance imaging, MRI,
D) 7R AEiFet i 2 T1 K T2 {55, DWI 55
S (ETA 1B) , ki 24 i 4 1545 (magnetic reso-
nance angiography, MRA) K IL5 4, 20 d J5 X HFL
A Sk 5 MRT 75 XU B i B2 2 G T1 J A T2
=5, W YR IR 1% 3 {2 ( magnetic resonance spectros-
copy , MRS) 7R kb N FLIR I (lactate peak ) T Kz N-
LR 1714 & R ( N-acetyl aspartate, NAA ) I [ [k
(B 1C.1D) . 25T RHEIRYT 5 A0 B B2 W i %
ST MRI 5 3 (5 516 5k o ABEAT Il — Sk WLAL
PR T DL 21 2F 4 (ragged-red fiber, RRF) , 12
Wiy MELAS Z8 -G 1E, U5 8 35 3 W 1 30 % e £
Bo 12 St AT EATR, B T4, ik
A M s i 3l , T 2 SRV RSN IG YT L il
YR B WA 17 2 IR AT E AR AR 2
e ERCEIOt T E T EE AR, 18 B TSR T
TAPRBR AT N [ E AR, AR5 B 1T E AR SR A
SNEEFEIRANE 21 & R B B R IR A, 1042
WR  E R iR, B PR JOUEE , A B R4 — BE B
10T o ACBEIENT RESUS , SR Toist AL s, BESR T
WEPR I W U S AR 5

N BEIAHEAG AT« B R TS, WP IR A IE

FERIR I, SR B, () 35 AN = 2 2 Th e A
A o U FL A5 R 4 [, Xof O S S R A, LR
BRA& WG s 5803, O E . SRS IR N R 1
XSFR DU IV %, JIUsK T3 A AER , BT 28 Je ki <7
IFRT AL PO JEOAS B FE R B, DU RO e e s il 3
XU S | R R i e AR e, Je R S SR il
X FB M S S X BR el 553 , LT PR B 2, S B
JRERAE(C +) o
2.2 g

SR R NN - S N AW L c e S
S DL A LB R R mFLER 3.9
mmol/L, N i i 116 wmol/L, JLFR #% i 164 1U/L,
W R 1, JCAR MBS A AR . Sk MR 75 XU
FERL G HR BB Fr i % AR PE R T1 K T2 {545, DWI
FfE S (BIEF) . fRHEZR & 0 3 A
g AN R = AR A R 45 T4l Q10 7
RIETT NEEIR =R R o R 2 M Rk
LRLARTNRE , A2 SR PG GO , 155 R T JE AA e S 6f
Mo BEAEHRE—BEBWF5%, 7T LS NS0, &
TR, SN R EAREEEH R E K
HH B B A SRR B FE B D W A
I o AR MRT 73 U 25 - K U A fii A0
BT Je & T2 {55, DWI 55 (& 16 1H) XUl
FEAZ G R M e AR o VS AT R Ak a7
HEELRLARE A R B 1 BERY 24587 , 0 ] SUAy
VYR , BRI FE Pt , DSOS 37 SCRe 3
FRIZEEXIIEIRYY o T PR UF 3G | PT R T 1R A8

WL, ATTER AR R olhiar e W IR R WL

At age 10 (A to D), left occipital cortex lesion with high signal on T2 and DWI imaging was shown (A, B) ; repeated MRI 20 days later the first MRI
revealed a new lesion in the right occipital cortex with high-T2 signal (C), and magnetic resonance spectroscopy (MRS) showed lactate peak at the
same time (D). At age 21 (E to H), high-T2 and high-DWI signals were seen in bilateral putamen and thalami (E, F) ; bilateral new abnormal signals
were in frontal cortex and cerebral peduncles when the condition worsened one month later (G, H). At age 24 (1, J), follow-up MRI showed regression
of the bilateral putamen and thalami lesions, as well as complete disappearance of bilateral cerebral peduncles lesions (1, J).

B 1 ki MRI £
Figure 1 Serial cranial MRI of the patient
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e R B B TR [ B, 24 % 5
S MRT 7 U I 15 B W76 11 PR 461
R 2 SR RO T3 (L 11.10)
2.3 MEZALR

PCR-RFLP /i H 5 MK mtDNA f77E m. 8344A >
G 7. AR 28 LI mDNA 42 AT
$ TR m. 83444 > G A8, (KIAFF IR 151
GEAS Ly 90% , EL oK 2 L S R i 451 ¢
25, Sanger WFFIRIE T m. 8344 L8 A > G 175,
RRIUE AR L miDNA TR 245525, 5¢
W20 10% (12) o

st Qs

CTC

B2 Sanger Il JF KRB (A) KBRS (B) MLk ]
Kl 5] m. 8344A > G 57, [BH K RAL LI 2
18 T HE IEF X IRAL(C) R L m. 8344 A > G AL

Figure 2 Sanger sequencing revealed m. 8344 A > G mutation both
in the patient (A) and his mother’ s blood (B), although mutation
load was much higher in the patient. And no m.8344A >G
mutation was detected in healthy control (C)

3 i

AR HE AN IBAMZ , 15 10 Z IS
PR AR L S5 MR 7R B JZ 9 kb EL kL
FLIR W Tt i, WL A 5 B AT UL B 4% £ £F 4, £ &
MELAS (12 ; B 15 K i, 12 2% 3L 25 1 0
Pl LS/ PR 5 R R, $2 7 HH B MERRF B2 35
T 21 %7 f SOR A HE B0 R iy U B (A oA, Sk
Fit MRT A 7 Xof B P Jil - b R 5k 22, S8 Leigh
EREMERIG R A AR 2 R 5 RBE IR DNA P
ME] 90% 1) m. 8344A > G AL, i — L E T LML
TR 2 W, I R 12 W MELAS/MERRF/ Leigh &
BLAME . RN ZEE HEBR T — A Lrk 35 AR I

B R ASPE  Wernicke i AT HT FE P — R IMLAE
S HA PR SRR B AT RE Y . BT AT
L 1 FiZeki{k NADH Jit & Ef# 3 ( mitochondrially
encoded NADH dehydrogenase 3, MT-ND3 ) X
m. 10158T > C % 4% 5 8§ fj MELAS/MERRF/ Leigh
HELAIE, - SARSCRGE HLIGE R, 1R
e A KU i A U B AR X R SR (S

Xof A B8] £ S B U A B O i 15 S
{5 S a4/, I T kETE G o X Leigh 25
BAERIFAZFBEVITR ST, Sofou % K B 5/12 5%
1 A /N S IR . 7 Lee 2560 iRIE
6/14 A G o kb 1E J | A k52 42 7HR . Bon-
fante 215t 13 ARG HEFTBETT 3 A E B SR
KESE AR 7 AR A5 kL R A K B
B B, A 3 AN RIS R IEFE 1
B, B I $7R Leigh ZE A 1EM 52
G MR AFTE S TP, o kAT i e [ a2 R 1 & A=
ARAk, PR AL ] G L 2 R, S R T BRRIA YT B
1 LG A3 P 6 B 5 iR I R S R 2R R BT
ANRETE A HERR Leigh ZEAAE, ARG IR = B2 M1 %€, 5
AT EEVIRET

A 2B IRGE R TE B L5 A AR AT RE A i AT
V1R T A R A i PR 9 A2 BT 5 3K, A (RNA BE AL 1Y
m. 8356T > C il m. 3243A > G XUV 5 B0k R A5 5| 2
) MERRF/MELAS &4 1F"" ;m. 3243A > G 45
AR i mtDNA B—K 7 B 2k 3 8 ) MELAS/KSS
FALAIE o BRI R 2 B L A I AL
WL MW EBLEAAE B E— 4] % mtDNA
AT K ARIE, R B m. 8344A > G LIAMEEL
SRS I AT DIIAh m. 8344 A > G 33 1%
F 1 MELAS/MERRF/ Leigh T &4 A 4F o

LRRI K DNA A SUBE (4 3R 4 F, 7% 16 569
ABEFES L R m. 8295-m. 8364 ) MT-TK ( mi-
tochondrial encoded tRNA lysine ) 3 [F Z 1% #fi 24 iR
tRNA, [Ht, m. 8344 A > G 5248 A] - HL 4k (AT 1)
SRR 42 AT S0 T 8 2 Tl A 2 PR THBE o 1l
PR F,m. 8344A > G 275 ¢ % 5| # MERRF 42 41,
{ELth ] FE B PRSP 98 (4 I 0, oA i
Te TP DhBEAN 4 RS/ MK A PE L3 B
LI Leigh 2544 > " MERRF/ Leigh & &
ZEATAED 1O bR i 22 % S R R 42 R G B A R
B AR A R B 5 B T Lk A I
L5 MELAS/MERRF/ Leigh &L 41, — 49"
JET m.8344A > G [l R R,

A B ML P A ik 90% Y m. 8344 A > G



it L% ZRBIUK DNA 8344 A > G 5345 S5 MELAS/MERRF/ Leigh T S 45 &1 - 855 -

(548 L], RUAS R B 21 TG ACRER: , (EX 3 1 v
4T Sanger Y5, 1,4 B 1 AEG L A8 149 AH [ 457 6 A 35
FARAE S AN TF T AF R H A6 & 78 /K (Mende-
lian ) 35t FRAE A A% TR 58 748 | ORI JE (R 58 48 58 42
NbEFREHL . SRR DNA 288 DU Rtk 30T
HIEA SR 1 7 JF e, B A BU RN 2822 A mtDNA 3
17 A RIHL A AR A miDNA RAEK-, HAY
AT mtDNA K31 — % ol A5 | 2 20 A 33 o g
BREh, R B(ELAAON o A5 SO A R AR5 SRS ]
HORX P 22 R G0 O JUE B JUL S X R i T SR B
VLRSI AR h 32 B

25 I ik, m. 8344A > G 1] § F MELAS/
MERRF/ Leigh T & 45 41
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