B MG EER R MZEOS T A R
SRR 26 HEEE T R

JEA BB AR R Bl EEIA MR R BRI 2
R PRI M B 55 |2 B3 2 AR AR R BE
BRI e VI ESS

SERVEFBERN DIEGEREORIEDO ST A K WG
BARMESREFER R M« RALR iR sE R SRR



BAGVEBFERME R M2 IR O S WA A R

~

i

|

2]

PR ABBE
W HEYE
ZWo7a—F ¥ — b
MR

=

ERTR /N <)

TRIEE - TR RS
1) Wik
2) gy s
3) i i Ep A A R A

FIREAL « Rk



EARPESFER IR MR OB AT A R

1. ¥
SRIFERMEE ML, BREICIIT ARSI IFERO HEL 2 L 581N TH Y . BRIRELIFERIT
S hay RY 7 ~OSOREEFCE VBRSNS, SEFRMEZ I, BEMES IR M
& LE R AEERE(MDS)E KLU L 3 — LR03ANT K D RIESRIFERME R M D 72 DR K
PEERIFER MR I KA S35, JJz: PEERFERME R MIT F /R T, J\A/\E}‘ZT . BR-FiE
7"7‘15’~ﬁéﬁiﬁéf£<‘:“i:i0 T har RUTIZRT 58RI ﬁ)éb%f?‘é%ﬁ(‘“
PRI TH 5, 1945 A2 Cooley 73 X S MENER ifﬁ&éﬁ% igm%zﬁézﬁﬁﬁ PR IfLE 2 3RS
L7273, 1946 F(Z Rundles & Falls 3 Z DFE R &2 G102 ZRE2HME LT-2Z2 & T, 20 X H#HgHME
/NERPEAR B ZE MR 1% Rundles and Falls SERE & 44 -D1F HAL72 (1), 12 Z OF MR IMERIZ IS
FANLERBRONREETHH—T I/ L7 U UL RESE (ALAS2) ORI L5 X
PHMESRIEERPEE I (XLSA) TH D Z EMFEH S 72(2), HIfE. BARTESIFERIMER I D A &
LTZDALAS2 DEBEN G - L B HEINTVDN, TOMIZ -7 7 A X —5
e fnklicb A EE . S b RUTDNAELGY, S hary RUT T v AR—F—&
fnf. I Fa> FU 7 (RNA BEBEE 72 EEBOBRTFOEERRESN TS, #LICE
IR IFER RN & Z DORKR BT 27T, 7272 L, BREEBGTAEE S e Wi att
EREFERMERE M H 2 < BEROBIE UM HRE E R D2 BB RNFETDHEELZLNLTND
BEESIEERMER I, REBE OO MG, Al -« Hie L ﬂﬁO)H””
WCREERBDODIGENSEL, FHLEAMOEEE L IFIETHD, < OBIBIESFERMEY
M CIERFBRAIRIEIEN 2V DD XLSA D X 9 Ki@@fﬁ?\lﬁﬁ RN S, Aok
ENFTEDILONDFA T HIFET A0, B r2Wc LABEZHNEETH 5,

)

BLR Sk BEF bt
XLSA" XGEEH Xp11.21 ALAS2 E4=>B6
XLSA /A2 XGEFHTE Xq13.1 ABCB7 —_
SA/GLRX5%  HEEEFHME 1493213 GLRX5 ?
SA/SLC25A38% MG &HE  3p22.1 SLC25A38 ?
PMPS% BRIBIE  mitochondria mitochondria —
TRMAS) BRedBE 1923.3 SLC19A2 E#=
MLASAS) EiasdE 1292433  PUST-YARS2 -

1) XGERMESRFREHEM  2) EBRAZ S XEHERSFRIEE M
3) GLRX5/SLC25A38ERIC LD HFIRIEHIM 4) PearsonfEfxat
5) B/ PIURIGEERFREEM  6) = I RUPEE

1 BAVERREFERVER I O BAEE R T

PR BRI R N Bl ﬁ%%@ﬁ%%ﬁxé(MB ﬁ)
M7 = U F O8N, REafekis SR 2538
FRICIZ TEEBEFERNPHR TE 20 DD, Lmiﬁ%%ﬁ%m@%m ZWr & 725,
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FIRE LR SRk L 2R < B H) T Th 5,
B Tl B OE XLSA 1 3/NERMEIR (A F 0B 1L T B R RIE 2 FFE L 35,

BURERIFFER O EFE - BB U3 UL EIZbh -5 T 10 fHLL FEOSEERI MFELE G WHO 4y
¥8)

3) ZWrO 7 —F ¢ — R

BAEMESRIFERMER ML, T 8EFEROFAE, BHFRIE, BEMEIC XD BV, BETHTIC
LB EET 5, FROPTOBEGMHENH LN TARWEAIL, BRI O/ <&
G DOERZMHER L, MHRER CTH D Z & 2T 5, B EEERMA o Tk ALAS2
ERIZE D XLSA OBEEN Kb EmW =), BIRT, K EE X 20 B I EB O =54
IR RRA BT 21T 9. XLSA OFEITE T ALAS2 72 A< EOFEMAL T % in vitro
THERTHZ ELARETH D,

4) $ERI2M
LRI 28T 2 1 RPESRSEERIMER M 2 BRI D LR H 5,
% RIVESREER M M

SEKIE, PEEME . PUREZEEE, 0%

T a— UM s N DA RREEEREE . VitB6RKZ

B FL I AUE
W B RYESRIFERMEE M3 FE A, BstED DRI AIRE T d 203, BUEFEIED XLSA
SEB S ME SN TND Z LN (R). RICEEME OB ZVIEL T, 7T a—AM, 3K
PE D% KSR IFERE R M2 DV TIE, ATEEE, 1RRIE O8R5, HAMEIT Vit B6 (2%19
HIEEPUERZRIN E L CRIET 5 Z L%V, Vit B6 1% ALAS2 DMt Th 5720, TDXK
ZIZE D ALAS2 [EMEAME T UEBREFERMEE MLOFIEIZ R S, PriitZ3E O INH 132 ORFEAI 72
HATH D, ZRMOMERIZEEDBFRD LN DHGECYREMREE PR LN L GAITE B
TERIEMEREDZWT & 72 28, AIMOARTYRAREE N, X I B6 ICKIST D541,
BIE T2 BET HRETh D,

3. ¥
1) FAHE

FEEMEE 130D TRE CREZE T — 213720, fe b BEE O @\ B AP S IFER MR i1 X
XLSA T, HIfE £ TIZ 94 K%, 57 FMHD ALAS2 DEENHER SN TS CRERLZED
% 03¢ 2) . 83 B OEARMEER TEER M ME B 2 AT L 72 K[E O #5 Cld, ALAS2, SLC25A38,
mitochondria DNA, PUS1 (228 2 2 58 & 7= B 132 102 41 37%, 15%, 2.5%, 2.5% T - 72(4),
JEAE G A W CEE CERMESRIEERMERA M O W08 & IRIFEIE O ST HE) IZ TARMD BN
PR M OFEREEZFE L= & 2 A, BRBEFPHEE LTIERNILT X T ALAS2 Eix
FAEHEIZ X B XLSA Toh Y, SLC25A38, PUS1, ABCB7, GLRX5, SLC19A2 i&{x T2 5
& D EEESGEERMER M ITERD e o 7= (323,4) (5).
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- No. of No. of i gl No. of
Ex. substitution pedigres Ex. substitution | pediare Ex. substitution padigice
4 Li07P 1 6 S251P 1 c |9(2)
D263N 2 G
M1541 1 R452 1 56
K156E 1 - C276W 1 9 S 2
N
D159 1 5 1289T 1 H |8(2)
¥ i G291S i R458H i
T1i61A 1 K299Q 1 I476N i
F165L 2 V301A 1 Y506-fs 1
s 1 P339L i T508S 1
(&l D351R h C 1
5| ri7o 204 . 10| rs17 2
L1132 R375C 1 G 1
H 2 T388S 1 P520L 3
A172T 1 C395Y 1 H524D i |
D190V 1 G398D i K535del 1
1 C |6(2 R559H i
Y199H 5 Rat1 (2) i
Q 1 H 4 R560H 2
R204 2
stop i G416D 1 11 V562A 1
R218H 1 M426V i M5671 1
& R227C 1 R436W 1 S568G 2 (1)
E242K 1 R448Q 3 R572H 2

2. TNETICHER SN TS XLSAIZHIT 5D ALAS2 &2 5, Pyridoxine (20T 522
BTN TR,

Increment Invitro |
nﬁ;slfer A;Z ; . Gender oi:'?ll.g:inz msuf:’::n ::s:tt n:»ﬁ::tl b:f\.‘: té.ﬁ | z;-zr:;;:::;itt-:;:‘g
mutation (g/dl) (fl) treatment
(gldl) w/o PLP with PLP

1 0 M R170C N/D 4.8 52.5 1.7 64.1% 72.5% ™

2 20 M R411C N/D 4.8 52.5 5.2 11.9% 25.1% ret 19

3 | 68 M R452C - | 60 | 673 | Noeffect | 99.9% 94.0% e

4 17 M D130V N/D 8.9 66.9 No effect | 98.6% 98.5% ref 2

5 36 M R452C - 7.4 70.0 No effect | 99.9% 94.0% ref 21

6 36 M M5671 N/D 6.5 64.4 3.4 38.1% 25.2% ref 1

T 14 M V562A . 8.1 61.2 4.7 150.6% 116.9% =21

8 K3 | M R170L - 4.1 50.8 8.1 31.1% 60.8% **

9 3 M R452C - 5.4 54.4 2.9 11.9% 25.1% 12

10 62 M R170L N/D 8.0 73.9 No effect | 31.1% 60.8% ™

11 14 M Ex11 dup. | - | 7.1 | 60.0 | No effect | N/D | NID

12 19 M Intron 1 - 7.8 73.9 No effect | N/D N/D

13 4 M Intron 1 - 6.6 73.6 No effect | N/D N/D

14 0 M Intron 1 - 3.9 65.0 | Noeffect | NID NID

15 20 M Intron 1 . 7.6 82.0 1.4 N/D NID

% OfW"I', o present study, N/D: not done
3. BB IEER MR M DO 2 W & IBIRIEDOTESIHE OB ZEIC L 0 R S - Ao
Mgk R M I (XLSA)
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Gene mutation
Age at

e |55 | e | Fenes | s
y-e} ALAS2 z?ﬁgs GLRX5 | ABCB7 15;::; PUST | SF3B1

16 0 M 6.8 881 N/D*

17 32 M ND | MD | MD | ND | MD | ND | ND | 112 | 69 +

18 36 M ND | MD | ND | ND | MD | ND | ND | 108 | 67.3 +

19 18 F + . . . . . . . 93 |92 | +

20 0 F 56 | 883 | NI

N/D: not done, *Vit B6 was not administered due to PMPS
F 4, BIMESEFERMR I OZ MR & IRIRIEOMNLIEOFIANIFEIC LV R S o AR E
ePEERIFERMER I (XLSA LISL)

2) BRI - Tk
W CHIZRRBOD T2, 5% FREMRATICBE L C & & > BER 2 < RATH S,

4. W - JRlE

BRMESFERMER M OJRA & 72 2 BEFIFERDH Y . TNENOEEITE RS> TS, ~
LA Fary FUTICBW T Y v 27V = /L COAVESLS—T I /L7 g
DEREND AT v T bihE DA, ALAS2 [TARIMERIZI W CREEMIZ Z OFES 2 ikl 5
METHY, KRB TFOERIZIDANLERP ALY, I hay R 7 TOSFIMESS
DEZDHLDOEEZ LN TS, SLC25A38 (XX b2y RU THIRIZHFET D F T AKR—#
—THV, 7V rOMREICEEL TS EEZLNTEY ., SIFERVER M o FIEM T 1T
ALAS2 BEE L [ERETH H Z DTS D(6), —F. thiamine transporter Té % SLC19A2
BLETOERIZELDI bary RY 7EkaE L, thiamine RZI1I2L D A7 2 =/L CoA DAREN
JFIREEZEZBINTWAH(T), 7272 L. SLC19A2 O HIZ L D EIFERMEA ML XLSA & #7720 |
M7 e "RV T 4 U LoULOIR FRRD LT, £ KERMETH 5728, XLSA RO~
AAREENFINTH D0 E D 1 EEf T 5, Pearson-marrow-pancreas JEERE L mitochondria
DNA DRRKIZEDHDTHY | Ak - f - S WHERRIZEENRD v, £ ITFEHIIE
3 %(8), FIFERDOEEAEIFIZIH S0 L 2e o TR WS, IEREIEIR T DREIZ L » T8O
BIUEENEZD, 72077 —BIZLD78 bARLT 4 U U ~OIFFARRELE /25T
WA RIREMENRE 2 B35, GLRXS [I~b EESERFIH Y TH D 8—iE 7 7 A X —D ARk
\ZBb DiIEFTH Y (9). ABCB7 IXZ DO#—High 7 7 AX—DI by RU T L0 %
O NTUAR—FZ—ThH5H10), VT, Fr—Hig s T AXY—DEELZBLCTI ha R
UTICBITH8$OFABELZFET D EEZLNTWEN, TOEFT@E TRy, T72b
5. GLRX5 DZERIC L H583E1X IRP # /- L7- ALAS2 IGMEIETFICk abnéEZ BN TS
23, ABCB7 OEBIZEBW T, 2D OFT RITHERS ST 7evy, PUST & O YARS2 (3 tRNA
DEERK - KHNCE ST 28+ THY . RERTFHOERIZLY, I b= FUTToR
MELBEOFRRICEENEL D20 EEZ LN TWD, BRI HREICE S EE 2B 512
DNTIEI BN E RS> TV (11,12), WTFHIZEW T, I hay N U7 TOSFIHEEIC
KO EREREEAI Fa s RUTIZIEE L, BIREBFEKASRBOOND KO d, 208k
FRBEITHIN OB LIR TG EEE L, 7R M=V A Z2HE LBMORIEICED &2 D
NTWNWAHA3), EHITIE, 2 har FUT DNA IZa2— REND ATP6 & DAERIZLY
PUSL « YARS2 ZE 55| & [RIREZ2 fpdiE. FLEET v R— A S3FEkMEE I 2 29 2 Hi5(14), &
{BHESRIFERMER ML & & 1T B Ml KB, AR B 8 IR E 4~ JE B (SIFD: congenita
sideroblastic anemia with immunodeficiency, fevers, and developmental delay)?3# % = 4172(15).
SIFD DO JFAE AT 1%, tRNA ORI EE 72 TRNTL B T OERTHDH Z ENRBR I T
%(16),
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5. ERERIEIR. BREFTR
1) &1
AN LV RE~FHEEE TROOND, RERBE AR TH-oTH, BRIZE-T
BIEENRR S,

2) ~E/BR~Y h—T A

A Ll EIZ LD ORI S,

HFE BEn AR EZRDO D E~Tr o~ b=V ZAOETHEEN RN, HARANTIEZ
DA DEREOBE TV E Vb Tn 5,

3) DDA PHIE
ALAS?2 5 J U8 SLC25A38 LIS DR 28 5812 & 2 BUSPESF MR I OB A I b=
RUTHERER T 2 L1202 kY| ElAeLSOlEgES (Ataxia, REHET > F—v
AL BN DWA G, A VR ARFIEREIRIE . MEER7R L) 20 b 2 L3 5,

A)EIR T D FF

XLSAU/NERMEAR AR I, 25 OFIEEMREE L7 5, XLSA DZ < DIEFNZIBUNT,
ALAS2 7= VIE B OREZEGIC I Y MR THLHLE X I B6 L OBAMENMET I 5 2
EREMDRAE E 72> TNDEBEZHNTEY, EERIEEU ETe X I B6 O EIC
THIMDOWHE LD D,

GLRX5 8 ¥1C L 2 A S ER M2 1L : Glutaredoxin5 D25 B C Fe-S clusters & )N i
SNDFER, I bar FUTIZEBILET 5, B CORRBIFERITD R0, FEED
i, FFME, ShERlZFE 0 5,

Ataxia Z{} 9 XLSA (XLSA/A) : B L 0 GlF 1IN L D )ataxia #7889 %5, Ataxia I&
EIT L2y, #ITL CHEIR T D, AMIT/NERMEIRAFEETH D, EilIFEET
pyridoxine (2 L7V, 2 by R U 7 OfEdGEE R Th D ABCBT B+ DEFENE
HThs,

SLC25A38 28 ¥\Z & % B atE gk ek « SLC25A38 1% glycine Z k425 I b= K
U7 OFEARIGT EEZAONTWD, HHRAEKRFLEBIZ T, AEOE Y . ALAS2 [ZOW
T, BHENEWEBHESIFEREAN LB X DTV 5D, 2 IXEEO/NRPEIR AT M
ZEL, ShREMREEICH Y . XLSA L [FEROEIRIER 2 9 5720, XLSA &5 5 ik %
235 HDD ALAS2 DERNZD bNRWIEE ., KBS FOERBRPLETH D,

Pearson marrow pancreas syndrome : {147 > K—3 & ataxia, PN DWAEEFED,
W FLEINC IR T 5, BT EERM: CLrHR ek & i Mg 2 RIS, X ha v R
U7 DNA OXRENFEK T, 1@ I T de novo DIIEF D3 L0,

Thiamine-responsive megaloblastic anemia (TRMA) : A > A U AKIFIEME R, Fhie it
W82 fE O ORI, Bl RS EEn CEE D EIcZi a5, EilXERF
Bz O RERMEDORIM TH 5, Thiamine O HIZST 2 H3, FEFES VitB12, pyridoxine
(VXS L7evy, Thiamine transporter Cd» % SCL19A2 &/ 1D B BIFIE TH 5,

Mitochondrial myopathy and sideroblastic anemia (MLASA) : i &> CH 72 & Ye o R M E s
B, IE, LR T ¥ R — 3 A SREFERIMEE I A F7{# & 9%, Pseudouridyate synthase 1 gene
(PUS1) X X Tyrosyl-TRNA Synthase 2 (YARS2) D K452 X 0 3&IET 5,

6. TRRIE
1)HEWIeiE
(7)  ©X I UAFRE
pyridoxine $¢5-
XLSA Tix oy Lh Lo #8373 pyridoxine D% 1 #% 5- 12 i~ 9~ 5 (50- 100mg/day), 3 2 12
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XLSA [ZBIT 2 Ein+ZE R % /~d, Pyridoxine (29 5 28 BITHEHNT TRd,
Thiamine % 5-
TRMA Tt # 2 > B1 (25 - 75mg/day) D# 5 TG 2=,

Z DO TIIHF BB 2R BRI 20,
(4’) #h¥ L — ML
(i i A< AR R kfotofJ“WJT;’c PIHFEIC L DNEZ B~ =3 AD Y AT 5
<\ 72 FUE, lEEREEOABICLY . kL — MRIEZIT O,

2) Wi s
VB U Cha 19 5,

3) MR AE
CNETIZIBIOWEN DD (A7), WTNHEMEEDEIEZBO TRV | EiEiias
IR B DD LEZDND, 1212, ~EZ 1~ I\ AL TODIEMINEL LS, €
DDA PHERBMAI L R D TREME S & 578, ALESFICRENSLE L EX b d,

7. WA - fPREE

BARPESRFERMERIMIT, B4 I B6 FETIHREDARRZ LNV | Bl TOEEDOFREN
HECTHD, LNLERD, fiERETH D70, EFOERE L iﬁfﬁ%ﬁ?*ﬁODJz‘/é?—ﬂ:
MUETHDH, IHIZ, SHRIEIBEMOBELR TEREH I RWERICBIT 54 B s 1 OFE
NIETH Y | FEOREZ FF o o& G AR 4e 7 V—7 & FE THFE G RE S A
T AEAEET HMERD D,
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