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HSD10 f&IXAVBAAL U RBR T MFAST—ERBED1 D LFTATYINTOVvIEh
PREEBEETHD. AARMO1EBDEFHELT, FREFSDRRLNSZEA1DD
BiETH oM. FifzI226I (AR TIFIE) &M T HIENTE ., AEBRBERI)—=
VIBERADTUr— AR BIRKRZE BB XZIC T2 RIBESKVTRASNIEF D&
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A. FEER

B-r b F AT — B KABIE & [FIRED JRAHEBRFT R %
REDEHRGNELRDEBRL LT, 200 LAECHR
T LD TOEFRFRE SN TURE, BARICBWNTY
AIEDAEEHIZOWTHICEZ T, &7 b R REER
EOFREIToTEEN, 201 2T V7 TIEL
BT D HSDI0 BDIEFIZ FET D I & BN HFKz, AE
I, BloA Ve Y REIRTE-F7 P FA T —EX
BED 1D EROARAT v THEEISNDDHATRL,
COBENSEEEATHY . S P FITHDA
FuA FR#E., T b= KU 7 RNaseP @ = R v—%
U RELTEK ZE0h, BEEM CRIERETERL
FHOBWREATHS, LA LR THLHREE L2 0
RRBETHY  EFFSICERENHL NIRRT
WRVERTHH D, F2TC, KEND Z ORI E
BT TR ZIT S 2 L2 o T, BRI ERL
2 TEECBHEERERT A ETHS,

T2 6 FEOHEEEIILITOED Th D,

1) AEBOZWEORES (Lo, 'R, EA)D :
AKFE © % Wz i 2M3HBDH 7E M B OE .
17betahydroxystercidDH JEMEHEIE. Bz FR2ENH
F o508, FRIEOBMRO I DITIEZF OWF OBESRGE
MEBLEFRDOIEELITIZERNMNELEZ N
' 60
2) 7T uir— MREW L AEMEROERE (F. B
B) BRSO BT > TV AR A~DT v — 5l
EE2ITV, G/ & R DEFAOFEEZHRT D,
3) B FAFT—F (T 2) REERVWTEES
NIEGI DB TR (Lo, BE)
4) PlbEES L ICEHREEDODE
EEMLHEENTERMICOWT, BEREORS S

FOEND=-ODORRLEEToT-. FEEIZZHEBELZEETTHE
20125 HATRYOFEBEEZREL=A, REE J. Hum Genet [Z1BE]

B CEERZHR L OB BT 2]
ZRETT 5,

B. #HEFE

1) ZENEORHEST

A) BIEFZWIEORS RE) : ZRITEFE DS/ A

LUV DRENTCH YD . IR I T, 992
ThRREEE LTTCICAVWS NS k) EET S,

B) 2M3HBDH y&MIEE OGS (RE) - EH, 7= b

F—FBEVWIBENLETHIN, TNLORREL L

THBEENTEST, TREFICANILERD B,

BAEREED tiglyl-CoA 1X R b v 7 BIKEKZFICH Y |
YHIIERTRETH B,

C) 17beta hydroxysteroid dehydrogenase J&EM:IHIE
HEoKE (ER)D)  FKEREFE®EEZI P2 FITH

DOEEEEETH Y TRV L BHER S 528,
FDRESIH R A5, RERIEENAETE 5 LBERE
DEFEMEDOBMRICEELEZ TN D,

D) BHAEROHTIZ & B 2-methylacetoacetate D
H o BRRZEOF#EBSITICB VLT, REE T2 KB
FEDERNZEE 7 2-metylacetoacetate DRHIZ-D

WTOREHEIT I,

WD AE DR REME

2) Tyvir— ML AEHENOERE (B, FE)
BEE/NEREHRA~AOT7 7 — b EEL Y I LAK
FERC T2 KABSE % B 2 I TIT O B [REWEEIIT 5
T2 TVBHHE~DT o or— NSRRI OIEET
BB EEXT, REEBONT ZITo TV B EE~DT
ir— NREEITO., B & 72 B ER OF AR
50

FLIETH LB ZERT
HRE T EZHS
KL T REREEEREE ¥ —
(b5 R M IE IR Z0 AT
DBHKE EFEHS
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I NI
b=y TN 1 & Ke
THZ &bk

3) WHED T2 KHYER DI, TE SO E S
BEOREDT (LD, TRIR)

AHERT 2 K BUE L L LI AT AT, 7 S
NEF L GRERA AT, AATRBEL DIRHO
BT %17 - T % B RK S DM 5407 7 A iy
B GEHIEPIOMIN AT 5, %12, BT 2 KAl R
DAL, LKA CHE LTSRS 5 4207 7 A 11
P ETT ),

4) EESLOr b ARG, T2 KIBED L
UNER DFE

FERR A e L CRZ T, £ D FC HSD10 955 oD AT HEME oD
B BIEWNC DN T ASED MG FIRAEIC OV T HE
BOEKEDE & TITH,

C. HFERER
1) ZWrkORET
A) BARTFREWHE OREST

WG TR IR E BV . RIE O EH BB T
HSD17B10 D V4 ) b PCR, #A LT Fir—7
T AFRT ST TDED T T A ~—FF TR L
7z

HSD10 primers

exon 1 sense 5'-g.470ATCCCCATCCCGTGGAGTGG
antisense 5'-g.683AGTGCTGACTTTCACCTCTTGA

exon 2 sense 5'-g.810GGAGAAGCAGCACACCTAGT
antisense 5'-1279TCCCACAGTGCTTGAAGGCT

exon 34,5 sense 5'-g.2309CCTCTCCCTTCTCACAAATCT
antisense 5'-g.3139TGCTGCTGCTTAGGTGGTGGAT

exon 6 sense 5'-g.3130AGCAGCAGCAGCCTTTTATCT
antisense 5-g.3565ATTAGGCACAGAGGGCGACT

Nucleotides are numbered according to NG_008153 RefSeqGene.

THEMED & BREFNC DV T 24T, BAT 3 HI0
HSD10 95 & B9~ % = & 23 HiskTe (),

B) 2M3HBDH y& M4 HIEVE DRRET -

AWEZIEMIL., AAREVIOEMIBOCHIEL., #
L7z (Fukao et al. 2014) . L2>L Z DiEMERIED
WMEEREE tiglyl-CoA B 10N crotonase & V5 B
IEBRAAETIR SN TR BT, MO0 MR E O F EEAR
Melrot, FZTHEYL b crotonase cDNA & K5
BB Y 4 — ARG RS G TRRET 2L
IT o TN 5D,

C) 17beta hydroxysteroid dehydrogenase (17HSD)
TEPER TEYEDORRET

AJENC IS B EEPR1G 1T 58 2M3HBDH {EMEDF i
EBDTIERL, KEROFFOMOIEME 1THSD DO
METIZEBE W RERD Y FREAEFO L6
BEEENERIZI - TEDL BT HONHE
BETDHZENEREEEZ NS, BA)IHILHSDI0 &
HOEERBIUABAZESATR OV BB TEESE
W7z cDNA DFEIRAY F—2EE L, BETORE
OB ZIToTND, X T AT ATEENLD
FISAERY (3a,5a-THDOC, estrone) ZFHMid 55
ETCHTET A TETH D,

D) FHEERAYHTIC L5 2-methylacetoacetate DIRH
SR R ZE D ATHEER AT I IV T AE & T2 KIBIED
WEBNZ B 2-metylacetoacetate DRI TE T
WIRWZ DG ARIZEDORINOBE R Z o7,
FORER, AR T2 RBPEIEHFICEB DT
2-methylacetoacetate OB — 7 #4252 &N
sk, 4% 2-methyl-3-hydroxybutyrate (2M3HB),
tiglylglycine (TIG) &5 T2 KHASE & HSD10 JF DIk
WO AT HEEE MRS I 2, T2 KA Cruilifi i &
AU, HSD10 975 Tl kR HH & 31720y 2-methylacetoacetate
AT A E TR OKRIEORNIZ L&) &
HZENHED, WEEED” MAA DI DWW THR
AL 2MAA @ oxim=TMS FHEARD Sy -FHik m/z 275 L H}E
EE, TRTTT A bA A2 M2 260, m/z 186,
BLn/z 170 D<A a< N5 74—l Lo,
AF L=y b 14.76 DALEIC 2MAA EHEE S5
T AARY FAVWREE SN, ERRBEDEWEA,
SR AR TIE 2MAA D3R S TR ke &
BABICESMERLAZ e b b L,

2) T — M

JFEICEER U7e 9 gkl 2= 5 4RI T2 KABIE % Bt
5 RATESER MRS B A R LT BN D W T T v o —
NHEEIT o 72 (BARKEERE RIIHR) . &gk 6
[ %7, fERE U CHEICIRREEC T2 RIEE &
2 U7 1 55 2 fEF], HSD10 ¥ & 2t L 7= 31 3 4
PIAMTIE, BRVERNTAR W E R B E R o T,

3) I RAfRGT

IRE T2 KHEE I, TIGC 23 H S 9, 2M3HB 732
Wi 5 728 5 BN IRIE L 2 B, ERRICHH OPEIED
FT T2 KABJE T o TIEGIN B ARIZIEZ VDS, $RE
BORMBEINDOHDEE, BT Lb T2 K &
EZRWI ENbho TS, [BIFEIC HSD10 95 OERAE
BIRH5 LT3 LEROBRANE NS FEENSH
D 2D X D7 2M3HB A3 Eupk ) K ALTCFEFNITIZ O
Th T2 RIBENEE S HIEARE S 55 MBEMER H
BOME LIRV, FOTDEBRKEBCITCEDL SR
JEFNZDWTE Y 7 T v T &BITo 7z,
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2011~20144 ARG TR
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ERGr TR,
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FPr— AL

Ko 20140724 Imom | MHBORERRM B EH BEP BRHE
ERLGTE— R,

@M 2014.06.20 2y2m zmangm&&mmmm x  EX E# R
FERGT TR,
2M3HB O <R BE kst BIER E I

ik 2013.7.08 2yam (M0
B b—SR, =R
2M3HB. FHULTYS & T2R#H o

BE 2013424 2yvIm  [ZOBEULEERRM
FHRLETP—D X,

50 201167  1ydm zmaugmm?ﬁmm 5 EM E® EW
FRG DR,
OMBHBOZKEEESEM B OIE® BREPR REP

RRE 2011427 3y #m

ZOFROEENTLHT LY T2 KB, HSD10 LERB A
WS, BIRIZEWTIIEE 39D 5,

F I BT 200872015 [EiC A b ARREHTE
WIER O TR SN TEAR 40 iz VT, HSD10
WKWOWTHEBEFEEOFELZRLTETH D,



4) HSD10 9% & FlE CT& 72 3Hlic>W\T

T OT CERAOEFIZOVTIE J. Hum. Genet [Z4&
EEEINE (R, FOEMIZ6EOER, 50
BOBBRIC L DEERARIEDOR, N7 F TV F—v
2% LT, pH7.01, HCO3 2.8mmol/L, Mi4E 106mg,”
dl. IEeL EHREF, 7 b oK% 14000 micromol/L.
RAHEERSHTC, 2M3HB, TIG A#Hi i, T2 RIBAE
BEEbiz, UL T2 DEEREMEIINE L CEE T,
AIENEEIL, BETREHT T ALG4AT BENFEE AR
JEL BB SN, BEMWEBRZOBRTIIRL. Ih
F TORRKDSIE CIIIEHRAF L 725, TO%—ER
MAERIEER LTV,

ﬁﬁfz%@ﬁtﬁf@% m%@.%@& THTHE
BEENGEW, BETHITIC TR 5 2 L Rk,

E/APW,@%V&FV~7zVR@$EﬁX%
GpLEERET, BIRITFERIBIETHY  ~IEET
BB, LHEHEE ThoT,

FD 2PN OV EICEHT B, (o 260%
EFFEFRLLT20 1 4EEDOIARERRBET S
LSIZTHRFLTEBY, Z0OWEERMATB),

1T 4o B, BTEBREE, BECRRE, %A
EHLVET, S2RMEN 2 Ong,/dl &R
HY, FObYIZ pH 7.337, BE-7.1 mmol/L,, & b
ARIE 5400 micromol/L Th o7z, RAEERSHT T,
OM3HB, TIG 2MfRHIEH, T2 RIBEMNSZbLNZ, L
L T2 RIEIETIE D VEILENHNIZ, bo iRV 7
FP Y =V RERTEEZ DI, BHH 5 HSDI0 A
BT, BIETFEITIC LD ALBTV EEARRE Sz,
= DEFNE B AR OES & FARICEHEERRED
BATE L LTV, ERILERIEL S ) —Eil
ZLTWBEZALRIOFEN LEFETH S,

H 9 1 HlE E@ 1 L%H@ﬁ%zbt%mo A1z
pH7. 130, HCO3 4. 7Tmmol/L, IM¥E 20mg/dl. # L CIEH
WCELERDSEfE (19mmol/L) TH o7z, HHII b= R
U TIRARRDIZD, RAMER ST C 2M3HB, TIG 23
BHEn, T2 REBERSEDN, LML T2 RIBET
WA REIRAE ISR C, BELBIE LR, FHk
BT T B 5 HSDIO R A B T, L{K‘?‘ﬁ#ﬁ’c
R226Q @%%%mu &D 7-':;4_‘ <E ‘iﬁ‘bf;o i;,{%'(j
BH ST denovo THBEEZ LN, ZFEEHL
RN Y de novo & U TRICK T4 R RIER TR
CEENRTRY ., AEMLFERRET, BITNR3 4 8
ELOETLTNA,
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AFEIEIA VA Y UoREICBWTIR B -7 VN FA T
— VB REIED 1 D ERORERT v THREE SIS,
Z D= E D RAEER ST LoV, BERAIZIE
B-47 FFAT—ERERETIE 2 AF /T & MNEEEER
BHESNAN, KETIZ 2 AF AT & FEEERRH 2
e ThHB, LBLRFD 2 XAF AT ¥ FEERIIRE
ETHH MMERHE LW (LNERSEREESR),
B FFAT—ERBIETIHIVAZ L MNI2 AT
w?tbﬁ%ﬁ@méh“ﬁﬁ?mﬁmén&w:k

EWichriuil, EREEEL RS,

ﬁ@fﬂméntzmm%fm IIHRIE) B - b
F AT —BRBE EBREFTR. BIERHR TR
TWEDTHREZTED Z EBNHEEN, TV THEAD
EFNIREFSNEBWV - & 2BRITIE, BIEROBRERT
BlXte LABR-» FFAT—EREBIELRDOY AR
Thot=
SAEE DM EEERRIZ [T T

BRRENZHETH D, RT3 0fFl, HARTIHT

RS, BREPHABIFILSMIRHATH S, AR
O LTV A 8AE (BEF)., 262 ET
DHFETHMBIGI L 72D
FaRmEL  (Zschocke D43¥HE)
A AR RER
HIEEARIERY
/N RERY
#EWW
ICHET =5
PR
1) B HEELHT C 2-methylacetoacetate @?}?F{t‘i@ﬁ
ABAREIZ 2T, IREEER T CILF2Z W ATRE, L
U T OFEEROITHR CHREHFIRE TIZRW, 3
BT, F2 L LT, ERHNTEG T2 LT
ORRBLEEZOND, BEMRETRENLEFBR. =
NE TOHET 2-methylacetoacetate 23R HskE 5
ZERDRY, SBROEROFHREESHT CRILFTRE L
25,
2) ZNETOERFTH T AV RZLBT VIV
=F UGHTT C-0H BHA 2R TH C5:1 BEVVE
FRHY,  FERVAAZ ) —= 2 TR EINT
W, RFEZ 2R A7 ) —=v 7B L LTRHZN
TERVDPIRRIERESL SN TWRNWI ENLEH
RER TR UV —= IR MET 2 OIEE LD 2
3) BEFZEWECIOVWTEESYSNEZ, 2-
methyl—-3-hydroxybutyryl-CoA dehydrogenase J&.
L7HSD {EME 72 P EER KB DOIEBITAEZ B ST L
METIERNEEZD, LB LUREEREET LT2DIC
XN, SREEDOBBEERE LT TRIHRFTT 5,
E. #&h
HSD10 JmixA Y uAf v v REHR TR b FAT—E8
RBIED 1D ERAT v TR T a v s ShAREE
HWETHD, AR 1 8 OJFE & LT, H-k
FEFORRBLENSZ N1 OOBETH T2, #iiz
ol (HAT3HIE) 223528 C&k, A
BERRHA S ) —= v TR ~OT v r— MNRE. B
BRE, IR R T2 KIBELSV TR S L ER]
DB FRARTT, ZWHEOTESL O 72 DIFFR/2 & %17
ST, EEICBHEELRETHZ LILR-oTWA,
2 0 1 2F BARTRADAKIERE % RE LT, ARE
E J. Hum Genet (Z$B# X iz, 5% b T2 REE LA
SEAEN L TBEH LTV ZERNEETH D,
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0-33 | |
Tk /’Eﬁﬂnﬁ?"’ &SR LT HSD10 #&®M 4 5B R

OT)I!%EW(SHOHEI AKAGAWA) ﬁ%f}i%%frl 75#@"7’}" SFOEZ !, HERE, BERF ' KT R
AN 2, Tl S, VERAEE 4
VBT AR, 2 AR IR WA S R RS @Aﬁﬂﬁﬁiﬁﬁiﬁﬁﬂ‘%ﬂ
VIgERY R EPRDIZER NLRAER

[iZ Cabic] HSD10 (17 B -hydroxysteroid dehydrogenase type 10) ?‘?ﬁﬁﬁﬁf%’] 20 WJ%&E’E NTVB X Gefatk
g RO RNHREIETH 5, FATeHBIid T b 2RISR 2 BoWT L 7248 2 HIE @ HSD10 fmE#E
Ulzs

CEEBIY AEsfefdtitin 4 B, X-1 BHh 5 39 EEORMERD, LI TEY, ERUE T 2D TV, X
HICEERZZ L. L NVOETZRD 5T D YRZENZE Uit MBtZRROMPENS 20mg/dl KiE, 7

k> 5400 pmol/l &% b M HEARINEEZFRD Iz, 7 BT I 265 pg/dl LEETH b IR A1 pH 7.337,
pCO2 33.8mmHg, HCOs 17.7mmol/1, BE -7.1mmol/l1 TH oz, 7 FUREEFRIRAES L. HOMCERL LD
WERRD, ABO L, WMEIROA THEHICIEAFR, REMR L & Ic8E Uiz, FPEMEORED
edic. RHEAORE TRPEBEINMZHIT L. 2-AF)V-3-L FuFyEileF 7))V 7)o onh s B
7 b FA T —ERBENEFD N BERIEMIEIER Th oz, HSD17B10 DMBETFHTIC T A15TV OFTIRZE
B&FD. HSD10 & L HEEBWT Lic, B, f&mﬁ%%{’ﬂi?”b’cio 59, FEFCC BRI R OB LAY
I R BRIRTT S 8L LTV B, e

[(F%] HSD10 i, 2-XF)V-3-t FaF /75"‘ YV CoA H%ﬂ(?@% (2M3HBD) KiFEL LTHESNTE e
JRETH %, 2M3HBD 3 L AT u—UR#TId HSD10 TH Y, /I Fav FU 7 tRNA 0oty P
WEr RNaseP R T 2EEATLH D, SHEBETH2, WIORETIE, ARIE TORE CIRMERE
REERDIIEL 2B &1 LFBAB L ATV AN EBRORIE TIRIEBNERETH D FREFL Eh TV,
AEEBITIIIARIC & D DM RMBFORERTRD, SBEELARENRERED TWAEVD, S%EMIcbzo
'C773“ O—DRETHBLEX S, BEE T@ﬁ%m@%ﬁﬁﬂ@%ﬁ%ﬁb?ﬁ&&?éo

0-34 ~ S
Zk;l!#]]ﬂ)?hﬂ%%r ? HSD10 5D 1 ﬁl

O/INFKTEA (MASAHISA KOBAYASHI)1 HERg HEETE W%@?ﬁsz @#ﬁmz BRGNS, BRIER
il 5 KiETe HEfEE

| HREERERKY NRRL? ﬂ&%ﬁ%&?ﬁ@%ﬁm%ﬂ /J\ﬁfﬁﬁw 3 IR DR AR 2

A BIRREEEUNRRL S TR P HA RER

Gﬁmnﬁﬂkﬁ %@Alzﬁ% 42/&» ﬁﬁ?ﬁ%ﬁ%ﬁfi

(3651 HSDIO ﬁ&i’{ﬁﬁ‘f% 20 %’Zrﬁ?ﬁﬂ‘é‘ nTw3 X ﬁ%ﬁ;ﬁﬁﬁ’“ﬁ@%?ﬁﬁﬁiﬁﬁ%f’(% %, o b UREh
b2 EREBERBEEEL LT TRES LD, REBEETHS 2-methyl-3-hydroxybutyryl-CoA
dehydrogenase(ZMSHBD) M3 P2 RV 7 RNaseP OBR R 37 D 1D TH BT L LREOAZIZI Fayv
 RUTEEERELEZLNTED. HEGITIRER 6~18 AN 61.??%5‘3%%%1&7&@%*‘(@%»0 SCIN
* HSD10 Ji% & B#i & N AFHOILRFIZRER LI DO THET 5,
CEE) FEBUiE. R 37 3. 2630g. Apgar AT 8/0 MTHAE SR, B 1 IcSMRmD, MiH 25
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Three Patients with HSD10 Disease in Japan.
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Metropolitan Children's Medical Center, Japan; *Department of Pediatrics, The Jikei University School of Medicine,
Japan; >Nakano Children’s Hospital, Japan; 6Department of Pediatrics, Shimane University School of Medicine, Japan;

"Department of Health Science, Faculty of Medical Sciences, University of Fukui, Japan

2-Methyl-3-hydroxybutyryl-CoA dehydrogenase (2M3HBD) deficiency (HSD10 disease) is a rare
X-linked recessive inborn error of metabolism, and <30 cases have been reported worldwide. This
disorder is typically characterized by progressive neurodegenerative disease from 6 to 18 months of
age. Here, we report the first three patients with this disorder in Asia. Case 1 is a 6-year-old boy,
who had been well, presented with severe ketoacidosis following a 5-day history of gastroenteritis.
Case 2 is a 4-year-old boy, who presented with severe hypoglycaemia and metabolic acidosis,
following one day episode of fever and appetite loss. Case 3 is a newborn who presented polypnea
with hypoglycaemia, metabolic acidosis and lactic acidosis at the age of 1 day. Their urinary organic
acid analysis showed massive excretion of 2-methyl-3hydroxybutyrate and tiglylglycine and
suspected as having beta-ketothiolase deficiency. But later they were revealed to have normal
mitochondrial acetoacetyl-CoA thiolase enzyme activity. Hence the diagnosis of beta-ketothiolase
deficiency was excluded. Then they were suspected to have HSD10 disease. They were revealed to
have hemizygous p.A154T, p.A157V, and p. Q226R mutations, respectively, in HSD17B10 gene.
The former two mutations were new mutations whereas p.Q226R mutation was previously reported
in a patient with infantile form. Case 1 and Case 2 developed normally and classified to be atypical
form of HSD10 disease. Case 3 showed regression from the age of 5 months, consistent with a
infantile form. We should consider this disorder if beta-ketothiolase deficiency is suspected by
urinary organic acid analysis but is excluded by enzyme assay and/or mutation analysis.

Keywords: 2-methyl-3-hydroxybutyryl-CoA dehydrogenase deficiency, RNaseP, beta-ketothiolase deficiency
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—Z2F, ELIZFTHh D, TEKER (B4 OEH
AMBAT &L 478%8) =B o1,

2) G0S1 #f&. CHO #AREIZDULyTIL, RTPCR, w T X
4270y FTRARMEREBENRE SN, BE. mE
EEDEBEEEORSZTSEELIC, LEE2FEUSND
BB TORIETIEL TS,

D. &%

FaERBEDRESIL Song-Yu Yang D DH X

(PNAS. 2009106 (35) : 14820-14824) &g &sh. &
HENTWLWBR, LOFERES O TFTLIATEE
MEDRIGERY Ba,5a-THDOC, estrone) % EEf
TEHENRBhTWNDEEZ D,

FHT ML LCTlE. REEEEALRNI L, &
Sz, BEMICEHBRREEGENEZLOAI S
EEEE-ITHREIREEFTHDOITEZEETSE
TWEWL, SBRERAT N, BEICE-»TIHEES
S5 iPSHIIZBIIL . Z0D% Inoue 5 DA (Cel
Metabolsim 2013) Z{TLVHRRMBEZHFE, HBHL
IFEEBSLOERMEZEZ 2L,

E. #ER
SEETIERNLTZEMNOE 1 BRENAKRT L,
F. BERRER IS4l
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BAF R E MBS (BEIATER BRI EEE)
HSD10 ¥R DRIETHE & BE R OE, ZEEEOIERICE T A% (H26-#5% (#) —%-021)
rge s miEE '

MR ES
HSD10 fmD L Z 2D ME S DR 5T

MESEE ILOFR(SRRZEPI/NERER)

HEES

B/ NFAF—F (BKT) XKIBJSEL HSDIO KRIBSEIX. A Y A L ORBFHERT
EEMA AT A OB NRBHEDOFEITEL T8, BEREIIREER
%, BKT RIBJEITE YO ELIEBGERA T, BBILRDOT® T E2FN~Coh 45
— VB OEE LD, 7 b TV R—V ARER M E T 5, —J7 HSD10 KIEBAEIX
X EHELHBEEERAETEROKIIEZ Y, 2 VAT a0 —/{RE, RNaseP DEENH
L8, EITHEOMRESE, SLBRER X ET 5,
FTIINVHIV=F ST TIEmEE &b C5-0H & C5:1 O FRENRL B, JRP AR
SETIIWE & BT 2-AFN-3-b Fo xS B8E: (OM3HBA) & F 27V v Y 20 (T6)
DEMBAH LD, 2-AFNT & MEEEE (2MAA) OFENTH OHERIR & D,
LU B4 NFA T — B RIBIEDERD4SHT T 2MAA B SRR o7,
AR TZOREREBS L ZAUTOZERHALNIC R, T77bB, ©
HFUVETIIEBEREINTZ DO TH MAA ISR L TR TEXRWAEREERH 5,
OQAAL SR ERIE O BKT KHBIE TiE, 2MAA S REE = 2 235 2 DT, oA
EYDOEEHFRDOHETIMNEND D, QRAH (IR TR OB TIX 2MAA
N L CHRERECTH S, UEDRE2A&HEICEV T, BKT KH#EHE, HSD10 KB

DEAFEZEETRETH D,

A PIE-)
BR)IER (BIRAREEZEER/NERBIZ)
BB (BHARFEFZHEMREER)

A. IEEM

HSD10 RIBJEIT. B L ICRT I A YuaAf v
R\ D B & N FA4 T — ¥ KRIBIE DBEE RIBES
fLD EFRD 2-AF-3-& R Fk 7 F U )L-CoA
Bk EBESE (2M3HBD) D /RIBIC L B HHEe B EE
(2M3HBD /RABJE) & LT 2000 LB FIFI DS HE S 7z
(Zschocke et al., Ped Res, 2000), # ™% 2M3HBD
2R E TR, VAT a— R E<
HSD10 ¢ R—d & %7 THv ., F7- HSDIO I

PNaseP DIERZ L /XT D— D2 THHZ L HbnD,

ErEAERGE L OBERE LIS TER, T L
T—MA9IZ L 2M33HBD RABFETIE2 <. Kbz
THSD100 RIBFE] EFEEN A L 2l o7z,
HSD10 RABJEIL. AV u A I RENBRREOEHEER
REERE TH O REHEEDRLALO_EIRAHED B E
BT B0, BEERSHT., TN =F ST
Lo THILZBN TR TH D, T7hbb, AHER
ST 2-AFN-3-t Ru I EEE (2M3HBA) & #
DOEFROF 7TV NIV (T6) DEMBH BB,
TN H =T AT T, C5-0H (M3HB-H /L=
F) E C5:1 (FZUNHL=F ) OEMRS
b5,

B bF AT —E¥ KB & REEEIA S T HE
LTWA7d, EEREHEDNIEL L TWBD,
OM3HBD LV FHD 2- A F /7 & FEEEE (2MAA) 14 B
7 NFAT—ERBIETHLILDN HSDIO KIBIE
TIZHE LRV, ZOETHEITENETH D,

L% DB hFAT—EBRBIERE DL
Frok, BRI L7225 MAA SRR ST, R
EHLENTEBEERNT EBENoT, EZT
ABFIEIZRBNT, JRPEFEBROPTIC LD 2MAA DFR
H OS>V TR LT,

B. #5EHIE

M7 NN =F o7 FFEEL LT
7 DEZ F A AT Ko THM Ui, BTALER I
AFHE— R2A B EIC¥E Uz (Shigematsu
Y, et al., J Chromat B 792: 63-72, 2003), R
HHEERIY. W -4 % s - PUAFALL T L
FEMAAL (oxim-TMS{k) LT GHC/MS 43#7 L7z (Fu
XW, et al., J Chromat B 758: 87-94, 2001), #&{E&
. AV R R FABIXOBEERAD B F 54T
— P RIBESRE & HSD10 RIBEED H A NIERFI 3
Tholre A v FEBIOR N ADEFORREKITA
R — B TEL NIz K A, B LR AEOFE
TELNTZ, BARNEGNL, T F N MRIER & 3
IR THoT,



isoleucine <GC/MS> CUS/MS>

} @ TerhrzFy
tighyl-CoA . TG C5:1
2-methyl-3-OH-butyryl-CoA . 2M3HB  (5-OH
------------------ o

2-methyl-acetoacetyl-CoA

oy - o

3HP
- propionyl-CoA—§ PG c3
CC u———+ MC

methylmalonyl-CoA

MMM -——+—
succinyl-COA wmamp [ TCA
B}z

1. 4vAaA L oORBRE

W&o BKT= B & hFF T —F¥ (B4 FNFA5—PRIBIEDKIBNES, HE T4
S—¥, T2 LRF/THB) ; PCC=T 1 B F =/L—-Coh HNVR¥XLT—F ('t
W ILGE 0D K HBIEESE)  MUIM= 2 FF /L= 2 = /b~Coh A X —F (R F )b UERILTED KR
@ﬁ)ﬁ}T&)wﬂj//2%BA2%%W3E%H%/MW2M#2%%»
T NEERE - 3HP=3-t R X u bt AU P u A=Y Vv NC= A S
wymym;WM%?quVMo%mokﬁﬁfm\®iﬁiwﬁﬁﬁ%ﬁmﬁi
b BY PFAT—EXKIBIETIIO L Y EORHER N ERET S

IJEW 1 & 2 Tk, FZUINAT Y (T6), BIO

C. IR

1) B4 bFAF—EXRIBE L HSD10
UNANZFURBERPEBEBARRE G
B NFA T —BREE 3 FillA > rF A
%iUEZﬁAf‘WJTm@“%%%% L*ﬁés?wt?b@
ThbH, ZDHSHbA VR hFLadfEF 1L & 2T
M\Twaw:fy%W?&Hmﬁiﬁwdw
EEBRHB NI BARADER 3 TIET v

EDT

2~ A F -3~ KNS (2M3HBA) oD HENNA A
BAv. FEMF 3 TiE OM3HBA DUREELEIN D S d I B
T2 UM L STEMR & B IZ 2MAA TTER D B o 7=,
mmok@ﬁ(ﬁﬁkrm)®7/wﬁw%%/
OMTEFRCIE, JEF 1 Tik C5-0H & C5:1 D5 A3
AN L. JER 2 TR C5: 1 BB EFRE LT, i
Bl 3 CIET VNI N=F ST S ho T, R
ARSI R I, 3 AL I T6 BL W
2M3HBA DHEINASH BTz,

=F D EFITH SN Do T, FRPAAEERSHT T
F1. PUIANZFUMRR (R VT LTR) ERDEEEFTR (GC/MS)

B NFAS—ERIBAE | HSD10 RIEFE (HAAN)

SIHTHE E HAEfE 1 ) 3 1 5 3
(Ind) | (VN) | (UPN) | (11) (13) (14)

zv 5 [C5-OH | <016 | 298 | 192 | 011 | 049 | 0.11* | NA
ATA | 5 <004 | 066 | 078 | 001 | 04 | 0.63* | NA
TG nd 853.5 | 101.7 n.d 3.0 53.24 7.4

GC/MS | 2M3HB nd | 9504 | 1327 | 23.6 | 2531 | 2079 | 15.1
MAA nd ? ? ? nd n.d* nd

&5 Ind, A > RAJEH ; N, X b AJEF ; JPN, HARAGER (2014 3 7 ; HSD10
KREBRED 11, 13, BE QP U IIBREZEELZILHEVERITRW, T6=F7 VT ¥
V5 OM3HBA=2- A F)L-3-t RNz F L EEER ; OMAA=2- A F /L7 ¥ NEEER ; nd={HERE
T NA=HIET—%72 L, BIBEDHEN : 7N A=F 0% nmol/mL ; FHEER T
FrEIE, PWEBEYEIZ 4 5 M ERE (%) .



2) RPBEHEEFTR o
- REPEBEBOFT GCMS) Dy aw b T AEE
21275, HSD10 RIEBJE TIE (X 24) ILEEOEHD
iz 2M3HBA & TG DIEMMAELE ST, B & FFA
F—¥ KABIE DO/ (K 2B & 20) 1XE—ER (B
ARAFIFD) TH B, o8B 1 (2B) 13X 1986 FI2ER
B S N7 o4 2 (K 2C) 1359 6 2> H /T (2013

E12 AICEBRENEZELDTHE, oW1 2%,

OM3HBA & TG 2M&H S 7/=28. 9] 1 TiE 2MAA

IR ET. TR 2 T 2MAA D3MERH STz,

MAA DREHIBEREZKI 3 IR Lz, T742b b 2MAA
D oxim-TMS FHEARDSHSFE n/z 276 LHE I,
TS A L NAF 2 Mz 260, m/z 186, Bk
Nn/z 110 D~vARr7uavw o7 4—2k»>T, A
Flra=y h14.76 DFIBIZ 2MAA LHEE XA
T AARYT MARREE SN,

HSD10 deficiency
A ;j:' “la 15 (tropc) 14-0130.qgd
!
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Il \ |
e N e
Lot L R IO 8 O Y O
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Q?» 2 f
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26
1.5 |
i . // E J ljh 1S-2 (HDA) c24
¥ 1 i
o H' it 9‘ iL | L } i d Judis .J 2 II ! “
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" 4 al' ; . —— 1 . : l _ i
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X2 RbOE#EEEIOT T SLA

A=HSD10 KIEBJE ; B= B & hF 47— KIEJE (B AR AR, 1980 £
R EN-BIK) ; C=B &F CEFT 6 238 BN S iiiEk (2013 4

12 BEED .
%
Ao 2-methylacetoacetate-ox-TMS
. (MW 275, MU 14.76)
40
30
20 170
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5 _ulri&s.‘l/“t‘]‘ I
1do 200 3do 4do 500
(1.000,000) \
B 2.5 M \ TIC
1.5 {
] ! e /
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3. 22 AFIILTE FEFEEOREETARARY kL
A=20-AFNVT ¥ NEER D~ A AT ~L ; B=2-AF V7% MNEER &
BT 27D~ RI7a~vw b7 T b, BEFE TIC=total ion chromatogram



