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TYRARD)—ZU G TERRINTEY., I <ISEYAEE
2115 OITFBIEK TRBL TS,

O PHOBEHLREE
E7IZITSUMEIFFERTRRY)—=05 TH
RENdH, BHARBIELDERZHNEETHS, BHAR
BEOERNE. MR -R-BERITICUDITEBEREED
BITE LB L TBHAER BT ER OE = FAEM TITS,
1AL RIZ T MK - R -8R T T DU 2T TBHAM
ETLTWLS,

2LERDH - GEEROCEROT TSV ETER
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BHAR G EPAHRIBIEDIZE | Wt T7%5 5, BT,
BH4- 1[E] & 13754 & (BH4 10 mg/kg) [T M A BHA{EAY20%
ULIETT S, AU EBHA- 1B R 5 588% (BH4 20
mg/kg/day) [CTIHBHAEN30% L LIE T35 ETITI,
REEILBH4S 20 mg/kg/dayZF L . T2 oKYB=EL.
MmePheiRE A 2~6 mg/dL(120~360umol/L)[Za>bO—
WENIDLEBERINEETHRETT S,
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T BRIV NIEAFIT=-HDRBRAFHRIIL) Z+71T,
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HLRIERRGBEREZTIEOICE. ARADEELE
BREBEEZEHRABDOYHR—EDBTARTHS,
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T34 Mon TS (E4IVB6RGE) , EA3Y
B6 B EIERIGEEDE T, CBSELGFEEDEL
[CEETHEEZLNTEY., BATIXEAIUBRIGE M
FEHAELDEN, BRATEHETH S,
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@ MAAFA =B E*:1.2 mg/dL (80 & mol/L) KL E
[E#£{E:0.3-0.6 mg/dL (2040 1 mol/L)]

@ BHREVRATAUMAE 60 1 mol/LELE
(F#E{E 15 £ mol/LLLTF)

@ RPFRERAFUHEM (REE REINELY)
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OmeAFA =B
[E#£4E : 0.3-0.6 mg/dL (20-40 ¢ mol/L)]
QIREVRTA (B#4E 15 4 mol/LULTF)
QRFREVAFUHEM (HEEE RHINZLY)
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(67 mol/L) LTFIZRDEKSITT B, AFA = Lis
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IREIAL (A REFUR)ERRIZEBLTIXESZEX
[CREALVHHATEHENSZ L, ZDIGHE ., M AF
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[CKBAFILIRAVEMAEEEZ NS,
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THHNIEMCM RIBIELHEFET D, LFEZHIZLD
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AIUB12ZRRLNCTHLE,
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-1)7RI5E> 100—300 mg/H
-E432C 120 mg/kg/ B
EAF 520 mg/B
EAIUB12 ERAXYINSIUEIES T /OS2y
1—2mg/H
G &S EE
U EDBERIBELRBETOF—ROET7UEZTM
FEDREMEMMNZLIMES (X, B i&FEH (CHD) 1=
(& 455 IR B AT 8 38 (CHDF) Z5E oM ZBAtA 3 5,
2) IBMHIDAE
1.9 0% IBRE
IRNF—BIUVEIVIRIEDRERIE. N2 AY
O U AFAZ - RALAZ T UBREIILY
(B S-22) B ETHS,
2.L-HAJ)L=F> 50-150mg/kg/ B (53)
miE (FEILERL) S —FUREE
50 ¢ mol/L LLEIZRD,
3BERMFEICLEZTAEA U EEE S D]
AROZAY—)L 10mg/kg/ B (53)
MEEHIRB LD 4BRE 3BHKE. 18R
REBREKREGE LT D,
-S549YA—2R 0.5-2mL/kg/H (533)
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HPBEHTES,

O BAHDOZEROME

HR D181 HA D B F DT

HREEZTT-EBETIERORE LI/ VERME
DR EANBREESN TSN, EDRIGHEF D —EIZT
IRV AEEORNBEERBREDOHBENRRESN TS,
COEIGEERM . FBIERESFLED. AAHLES
BEERITOLENDHY . BRZV /A IHIRIZIA T, ¥k
LY (S-22) EMHGLTHEAY 5. BEBT S H6ITHR
BUNIHIBRABELGIZEE (., TRILF—EHHROBTH
BRIILY (S-23)BERT S,

4. FlAADRE
O EFHIME

LR DT ELRER ISR ERT T, BRERET D, BRI
NEBIEBEETHEOREEEH I, ERMOHA
HICBTREICEYSHBERBETARZGHEELLS, B
BN BEELDHEG DI,

O KEFEDRIRE

R BEOEIR- HEOHREGL. DEGENSHRLIZHE
ATHEY,. BEDOLEa—2NIZ&N (K, 3T9R17H 135 A
HEICE->TWS, BADERGREHITMESNTEST .
ROABBZBLRLTRIFESNTEY,. BEELEEDT
THERE/DILIFAEEEEZZLNTINVS,

O #HEMIRIRE

1. 8GE
FILA—ILIEIESES =T RERRAZRITFERELY
PFNIEI L, REBEDEEREBICE > TIIRHIEED
EREHEST-ORITHRETH S,

2. EE)
BEOEBIEABLDFREGY LI EEDZL
HHEICEBHIVLENDH D,

AFILROVERILAE (15 EER246)
BREECEALTIE#FER L2 —HPSR
http://www.nanbyou.or.jp/entry/4859

O AEEXE.HEXE

AEEDEBEEILI. ZEODHIL=_FUHEABRRAEFILH,
EHMLTRE. RSRATEFOXIFEE. BV /\VBRD
BALE, RARIZELEASHIEDOTHERIIGNS,
—F . RELIAKATRENICIRET DL, BEEIC
EOTRGHIETIEHL IMNERIZEIEHRWNTHRER
NARRGLZITONDES . BEROAMHEMAEETN
e L EDELEEZZTTER27E7B KYFH-ICIEEH#R
DXARER LGS,

(&)
HERIYRRAD) U RMREREBEZEAARSA(
2019 #RE BAERAKBEE

FE PEEAEM
(XBIHARNMNRHZERBIIXIEZES. BREXKBE
BFR BTHERZEER

| REEHAVILREIE (UeD) |

1. RBRALGLUICHERE

REVAVILERE

REVAVIVIEEICHRBICBVWTT7UE=7HLKRFRE
EETHRETHY. AIL=F> ML FILX=/2
INJBR . TILXZ=2DADDT /B SERIN TS,
REVAVIIEEETIE. CORFVAMIIIIZEITHERE
ZERT HBREOEGHETICE>TET7VEZTIEE
E95, REVAVLIIOIDDERELT.
carbamoylphosphate synthetase 1 (CPS1). ornithine
transcarbamylase (OTC). argininosuccinate synthetase (ASS).
argininosuccinate lyase (ASL). arginase 1 (ARG1) | N-
acetylglutamate synthase (NAGS). ornithine/citrulline
antiporter (ORNTL)D'H T 5N D, TNEFNDXRIEIZLY
CPS1RIBHE(MIM #237300). OTCRIESE(#311250), ML
)2 M4EIE (#215700), 7 ILX=/2/\JEEFRAE (#207900),
7 ILX = IMfE (#20780) . NAGS R IBJE (#237310)4°
hyperornithinemia-hyperammonemia-homocitrullinuria
(HHH) SE1XB¥(#238970)& & =4 . NREAICRIET =T
E-T7IEDREIE. REVAVILEBEZ(ILHET S
EXRRBEEED TN, FIIRAEBIRD v b BEREAE
PEMGEZIKITHT=-%, REVAVIIEEEDZETIE.
NODEEDRANEEDDIVLELNH D, ERXRABEE
FETE. TMH7oE=7HALERILI7=A Xy THIE
#ITHEIEALGE WD BGEICIXRFBH AL EREDF
EhrEEHND,
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2. INRRAICHE T H— R DR
& EGAER

REVAVIWEEEDES T EZTMEIX, BIEDITTE
(B RBLE) 2\ VDBREIER, BEYLEICELT
AL%. BRRERIFIFFENCHREZHRETHL LD
SR, HELAET ., SR, T8, BHES. THE
B RERECENHAOND, RILEGFEREFOREMRT
LRERAOCEEENRLGLIELHD KIEEETIEH
ERICRE. RITERDOBILAAONSZENHDH, OTCR
BEOZMTIE XERBARFLDORYDEEIZL>T, &
RN ERPREF CTHRAGRENTFES D, T,
EO0EDRLNIETILF=/2/NIBEREIZ. /NEEINSHE

T H5mBAIREIE7 L X =V MAEICSLAHONDHIERTHY.

NLEBT7UVEZTIENFEAE RONGTHETT
2o

O THOEHEIREE
DEGRIELK - RIERE
DES. B, ZHES. E870E IFFENBERRER,
QIFENDREFAVILEEEDTEAE (OTCRIBED
B5E).
QHERKICHITHREIEDERIE,
DBRET—4
OmF7UoE=TEIE #HER>120umol/L(200pg/dL) .
2112 HA LLR% > 60umol/L (100pg/dL) LA E AV L TH
Y (R
Q7 =FFvyTIEHE (<20) THb,
QMmHEMNIEFEFHTHS (FER#I>40me/dL) ,
MFEMRE
O -RP7I/EES . REBEE ST (FORER) D4
IS EHDITIEE,
QEEFRZFMHIVLEGCFRMBITIES,

O BREBEO-HDREE
1) —fRRE
mE, MREERRE, —REILFEHRE (ERELG, AST,
ALT, Cre, BUN, LDH, CK (CK-MB), I#E#:&), mikA X
T
2) M7 EZTIE

O ARE
RYBRICEDT UV EZTDETERHS. EBELEIH
T 51 TRIEERERD+ 5778 i%K (60~

100kcal/kg/day) 175, BMEDRITAVR) U EHBT %,

EYGARELT. TILX=ZU0VMLYUMERSNS, S5
2. RBEBIFNHOLOTIZIIEREEFNIDLDOES. &
TOEZTMEDRENR#ETHNIEMBEERZITI. F
= BB ETIEIBSEEALEY - TI/BEENER
(2125, RMEEERICIE, TR OB E KK (60~
100kcal/kg/day) ZFAIRL . 7V EZT7 D LHEDIREIZL-
T, SHHIEC-EMAEEZITO. EBFIREITSIELEIC
&, BT/ BOBSEEHETITI,

O IMNEHADEHESIVESNEZT DRI
BLR DI ELER IDECHICREL-EHEINROHLN
=B REBIZHIET B,

3. AHLIB LI REBM
ORAT BRI OFKHADRIUH

INREARE DIEBIMNEEAETHEHN . BREE. ATO
ZHBEELTRABICRIET HEHFLEDOND A
DEREDHIEZ—IN—IHFELLGN O, ERAHE
BELLTOFEMZRITNERTITVENS, BEICHL
THRAZERERZEEIGS,

O BMAHIDZEOHE

BEEREZEOABROMBE

BEEEFLE / BIUEWMEETEERGETHRET
H%, F&6. FAO/WHO/UNUDHELTWS1BHE=YDEY
NIERELIRIILEF—EREEFSEIC. —ADFINY
ERMELERND)—2#BLELAS. 7V ET7IE
Zarro—)LLEFRIENTEND, £-. RETHNIL.
LRHOAELTRAICEVNTELEARKRERZL (S-23)
DMEGFERLITI. £, EMEEB IV EARKRENEL
(S-23)&&b(C, VML U IEIR B XU T ILX=/a/\)
MRIETIX. 87 EZ7 VML)V IMETIA—S25
(7925-A) . ZILF U METIE., ZILX =V MERT+—
225(8103) DEALETH S,

—RBIC. RREYAVIILERET. £ EICH-52BEE
EDNDETHA-0., BRI IFMGELTERT S,

4. R DERE
O EFHREE (FREELEROERICASIHES)
LR DT ERAER ISR ET T, BAREMRET D,

O HAREDRIRE (TR HE . EIEDOBRESE)
REVAVIIEEEQOHIRFOCHERE, P77 ES
T TIWAEAZ T IWVAS VB EDREBRHENIZETDOH
AMPT7I/BEOMBLEFIVINLETHD, T-. RE
AN EBEEEOEEICBEALTOHREEXHLIMN
26,27,28,29) , FESI L= At I4FIZH L, LA T HBE
PROERSBEEDHEED A ZCHERZDEREIZDN
T, ERESHERXLTEINICHIET 2HELH D, £1-.
PEINBHBEBICETI/EAESENTEY. BHEIZIE
BEEED-HDTI/BRELATEST D, HEZRDBEL
FUEDHDIILITODVWTHLERELDELEVHIBETHD,

O #HEMIRBE (AE-FTFETHDERE)

1. EjH
TEALEITECEXRE (T E5N KN EEZ NS, $FIC,
M 7oEZT7DERI)RIDHDHIGE CHEEEES
DHHEEEEITITHEINLGLY,

2. 1EE)
EARMIESFIRIIFTEZETHY. BFEDODBHELEFICK
ENTEHILIIHTHSERDODND, BLLRFHDIE
L. BN TTHET 5= IT=IZIMNEN, FTITH
WTHLEEOREF BB TEHIEMNEELLY,
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5. ft2XIR MR, BRARD)

O EREMNEEHRONRTIIZDERELLETEN

FTEEEDRAZEELST)
REVAVIWEEE FEEHK251)
BEEICOVTIIHRIER L F—DHPS R
http://www.nanbyou.or.jp/entry/4733

O #HEXE

FEBIIEE#RRELGOTHY . RIRZBERNDHERES
FUEMFEIS DN TIFERH EIZBIL 7= E 5 & B Al il
EN#EREhD, EEREME (S-233UL7) LRH/RILIE
BRLYERETHIESND, =7ZL. S RLUAERIZDLY
Tl EXRBEEZS LDV FETHIGSNG, TEF
BT R LIZOWTIE, RIFES S D=6 BETEA
LTBRNAB T DLELADHD.

(5&Xk)
HERIYRRD)— U TR REREFZEAARTAY
2019 #RE BHALEXARBER

P PEEAEM
(XEIBXRNREZEBITRIERTER. BREXRRBE
BER BTHEERZESR

| IBEBT I Conlik RBER R HE (VLCADD) |

1. EBALLUVITRE

ERHT7 ¥V ILCoABKREBERRIBAE

WBREET L IL-CoARit/KFEER (very long-chain acyl-CoA
dehydrogenase; VLCAD) R1EJE IZAEIAEA X HEBE DK
RUGERBD—DOTHS, BIERAHEREILI,MVFY
7 CORRIEERERIENEEFTINDSETIRILF—EER
LERTHEBET. IRILX—FEDOZ UK. O, FFiE.
BHRBEENEZTINOTL, BRDOEFLEDIRIL
F—FEHNEKRLEFO, TH-EL-JEEEDOIRIL
F—ERMMET L IRICEE LK MAE OB AR ARELD
ExEXT,

VLCADRIBIE (X E R BARLS M ERERB T, TOERKE
(TR, FERHAB LI R RIS EE D D FHIE
PEMBEFE-L. EHFEORELRETHIEH IS,
ZL.%0 'R ERICReye FRAE IR B O 4 R 2R SR SEAE (X ¥ (SIDS) #k
FEIRTHRIET HEH. 4 REALIE CIEN G RAEEEZET
HFEH. RABICE TS8R, HAETOADEFNLH L.
Fro . FERIRRY)—=2% (NBS) TIEFER I VE
HlELHYFAIDT. MEBZRE T LRGN AONT=I5
BIENBSTEEZ RO S-IGETE. HAIASERIMNL
N, FERERF T — R ERR CTHONGEREEFXH NG
WMEEDZLD, RHEDIE~ES M OB MFEE. T
B®ERERO LR SCKIMLEE. LERMRGEENZEDF
nhyeiss,

EH NBSTHERREINBIDLEMICIE, HRERZETIE
ROWSG-EEFEEZL D BOTEELRDA
BIEBIMZLRDONOTNS, COLIGEEEMNDE, &£
D &SR TRIET 2D MBS M TR,

2. INREAICE T B —RRMNG R
O ERER

FRRZISIEL. FTERBELLIEARPARANSEE
DIDFFECEMBELE-L. ERTHRORENRHETHS
FEBIM G, ZLREAICSAMHRIEIREF CRIET SR, 418
BRI SRS RAREE 2T 2EN . RARIZH T8
B.HNWETOADGEELHZ, 0T LIRIZKEHE
RIRRI) =T DREEETHD,

O ZHORHERER
FTEERBIVERKATR. SEORMNETDFHRBREIS
EIOLTIT,

1. TEERBLVERFTR
BRUETEHEICEOONIATH DR RIZLUTOE
KHHITFLNS,

DEHEE. (TLVhA
Bm#EICE->TREIS, RIBEREMENS R ERAE.
FFHEEEEXESIBE L SARERELERRZE
SNBEEHLZLN,

QI ERIER
IDERE X ERAREF TRONDZELNHY . BE
T8 9 5,

©OZN233
IDEREEICAES S EMNZ LY,

@FFiEX
FREDEERICIIELWVEREZEDDELH BN,
EIRHIZIZBAS M THENIEL B,

OB IR
SHANF— R FRFEEETIENSE L KK
BTIELIFLISE AR AREZ R T . 1 DBFICIXAFR
DEERETH-TH, ERITHDIZHEL, BEHER
NRLERBEFDH D,

®;HE1L2RAEIR
4 REARAER ITH LT, EMAERFICIREME A F FRIC
BAHZENHS,

DR EEF
ZERICESE M2 M RELN LD EIE R PEYIR
TIEMBEREICKDEEZLND,

2. THOIRNELLLBHERE
DImMF T ILAILZF oo

C14:1(cut off < 0.4 nmol/ml)) L F . C14:1/C2Lt(cut
off 001D LENREEELHTRTHDX, KT
[&.C12~C16 HEDEHTVILAIL=FODERL
HONDENHEIMN. ZOFTHCI4INRHLEI-T
ER5F5, S<KEREHZERODTEREHORETHNIE
Cl41F ERAERTED, HL. 2z @EFLHLMm
BRABDTVILAILZFUoRMTIIEILZHRLEE
NEIEHRKLENCELHD, CDIFE. MBEDTIILA
IW=F OB ECEZEICERBIGEENZ L F
f=. BICHEBEDIL —F OB T T HERILAOND,
ZREANZFUORZEBICEWVTIZCI41ZETT
DIANZFoLERICIEEIZEDDTC14:1/C2%
C14:1/C1673E DIERE T I 5 LLFATH S,
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QR EHEEE ST
FETEEDHIVRUBRIREZL . BB KB REE
=TT EHRENFEONDIIENS LY, REXIFEHN
TR SR RIEALNELY,

QFRMM!) 2/ BRAOIEE R E IR M SF MR EE ALV
B RIEMAIE

@ in vitro probe assay( 3 E&{t BEETE)

OAL/TOYTaY

@& EFHET EEEEFIE. ADADVLEEF (OMIM
#201475) TH5,

O BABED-HDBREX

1) —fRRE
mE. MEEERRE. —REILFRE (BEREH. AST.
ALT. Cre. BUN. LDH. CK (CK-MB). Mn#&7%:&) . Ifn
BHADI . PUoEZT7IZMZ ., 2LEE. EILE U BE, Wesk
RERAER. Mo/ PRAP7T AR, BT IVAIL=F 5
W (ABMTOTUIVAIL=ZFUORTEYIZENZEBE
SND) . REEEBA. RPIATOEVZRET S,
(NERENTELVWVB A IRERFEESERETS)

2) (L EE D ST
IEEABESECIIRADICDHEERET HE
HHY (BERE-HLERLBIZHAOND) BT RBREIZK
SEHEN N ELLD, FEEELGERE., FEIRNE
RHERITBHEEHYDERTOE=R)VTIINHET
H5. LOLEASARHERFT>CWTHLEELER
IZBAFEITRELMEE A H D,

3) iR BR 25 D T
BERERT - FFEE X DEEDFEMEITS,

O REE (N ERGRE. REIBEE)

1) 2HHEDAE
AR EMNLGARICNA ., THENTRoiEEH
L. BHICE T EDIKREEZRITEIENEETHS,
SMERRIERR/ T HREIERFRRIELLTRELIZSEE(E
FULERIRIL—FERERL. VL a—R 5 5%6-
8mg/kg/minkl EEZ B &R ET D,

2) IBMEHIDAE

@ EieTEDFS
FEE O RREAE CHILFRAERK (B - ORRLE) IR
X, EPETDITEDZLSICIEEL, fOERMH EL
WDEFICIE. EEEEICHRAaZEL. IHEEEZE=4—L
BHALREICTRIEEEORREITOICLIE. EEL
RIEEHSC=-HITLEETHS,

@ BEEZE
HICEHRICEWTITES - HELHREZERS. Sl
ICRBDIEMBEEHSENETETHD,

1. MCT)LYDEHR
LEROEFIREDH TRIGA DEGRIEIK - £ LR
RARONDIGEIL. AR IEMCT 74+ —3a
SEAWSELEET S,

2. EMBO—RE—FDFEA
KBREIEMELEYIRTIEE. 1-2g/keg/ BIFEEZR 5T
5, IBERFEDEIRTIEETIS—EDFEELT+57
HH=. FEMBDOI—2 A2—F(FELRIZEBT S
RETIFELY,

3. REHAEHEE D HIFR
ASIDERNDESNDEEXIBEDFHIBABHE(CL
5,

@ L-hIL=Fris

BN TEL-DIL=_FUoOERITHEINA TGN, BRNT

D#H—LE=EREIBLNTOEND, DK ELBEIE

DL-DIV=FUoERSIBELGNEEZONTWNS, 2%

HOFHECKB-NIL=FoDOEREFIZEZTHS,

O MNERBDEFHESSVEALEZDHIT
AR DI EEERE S VERRATR 1D ECAIZEEHL-E
HHEANBDON-DERBISHET B,

3. RAB LI L# T _ER

O BIT-EBHOKHORAU
INREARIE DIEBINIFEALE THAD BT
BRABIZRAET DEFBROOND . RAZBRR DAY
DE—IN—FDFEELGVN O, ERABEEELLTO
BEMZRITDEETTVGLN S BEICHCTRADR
MERBERTLS,

O BAHDEZEOHME

OBV DOER  BABAIZHEHKRIILY (BB34721) AAis
B(IRBELIFEEAEL W, BRMMEELEDE SR
HAHIGEC. HEFKENEE., BENRMEGEIZITIE
SR (ABEIELERANO—N30%FET)ITMAT
MCTD LIS UICLCTIER DO FIRABELGELHIEN
Hb. FNTEH. BARIZHITAMCTORIEIZIE— R
(24553 ILY (BAAT721) TIEHEL MCTA A IL/ 1879 5 —
BEWGNEZENSZLY,

4. BEABDERE

O EFMREE (FMEECEROERICHSIMES)
SARLF AT
FMEZDLDARBAERELFRSEINEINT—
EDRBHALZNLD0 . MTRTHTER (DCIEF) DIERFE
AROINIERIEEFRT RN H DT80, MTET~ i
RIETDEIFIEEMBRIDLETH D, Fl-. BRIEDRK
BELTORIA—ILEREBEHEEST=OETHX
EEEZON TV GEFTIIAMBICH2ETR VM
WRZE(T o= LT, T MEECKOE=SI T %
T TN FICERET RERBEI LGN ESNSD,

O EFEDRIRE (TR HE . BT ORES)

VLCADR{EJE CIEIEIRF (LAEBE&H B UV IAR IR B3k D B L
EICK > THIRDIE R DR ET S ENHREINTULVDHY,
HAERICILFE I CEBGRBRERENEET OIS, —A.
YIRS 2T IRAS BA T (AFLP) # 2LT-TFPRIBE DL
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LHHN, LEROEEHOEELEYCITHI L THIER
YR HHEICEST-HREL S\ BH. BENIEIERAH
BEEETHOTHLEMMGEENGVRY BT LEFEY]
FIEBERGL, EEndAS, RERICTRIRZBHDEEA
F+AGHEBICTFENRNSBEIRSNDELH S,

O #HEMRBE(E-MFFETORE)

1. 8
AEBLEHEMLTERIEZE2ESYLEZLD, BGEBAMN
BB R BBEZIE TS D, ELVSHELH D, £-EUE
[ZKBFBEULEBEART(REED) PIEROFR(THK
A EREESIETRIT AREMELH D, ERRIZ. MCAD
RIBIEDREABIZENTIEEGEZ DI TH A HESN
THY. BEITEIHLNELY,

2. EE)
ERDBEY . EFHEFRICE - TAMRE-IEETLIRY
Npd, =1L, LWohn, EOREREICEETIHNIE
THATHS, ZEUBRTIXEBEOEL., HFAEL LD
=EHGENTEERITIRINENEEZLSNTIND, 1=
=L, BEFORERE CILEBFHIEEZITHHELTE
BUWEBIAH D, Tz, BABITIE, ESHIREITOT
WK THEEBEEEIARMEZFRLT. BEMITHKALLY,
EHEEEENDILET. HEREZEET HIELEER
hb,

5. #EXEOMRHA. AR
O ERBEMEEHROMRTIIZORRZLETEN
FEEEDHRAFZEL)

FERBE PDREEFREREOHRKRELLZO>TDA.
IEEH#ROARERBEEE>TUVEL,, BABIZHLIEEN
EORERBEN S BEERR~NDIEENLEFEND,

O wHEXE
AEBFHFBIEESNTEOTEREDBBKIIEL, L5
IW=FUDEBIZE->TIERHEIZGED, fhIZH, MCTA AL
DEAC., HERDIBEIZESOTIXRFICHLEENHDZ
ERHY. BABIZBITSEREDRBREIL /ML,

(& X#k)
HERYRRI) TR EREEBERERAIES(Y
2019 #RE BAEXRAKRBEERZES ZELAEM
(XEIBRDNRHZEBTREZES. AREXABE
BEE BTYEREES

4 e
* c
"1“ r\y‘r - 3+
2
2 = 1.
(7] N s
o9 ; 3

FieE AR EXRBMAEAEFER LI F—DBHcE

BAEXRBREERELIT—RITEAR 1F oF
(RRAKFR PR EMH FHIE/NREFRE)

SEENDFIMBARERRBMEEZES LIS —(E.
COVID-19RE IR R DELE(IZLY ., CNETORNEERN L.
WebZRW AL TIUREBREICERLGYEL, Bhix
WIETHEMDEERICDRESEFESMFLELRA.
BNFIETMAEVNSINETIZHRVELAAZL T
EBENLE_—XDEIHL-OTENTNSEIAT
T, HLAAIZEEICHEOYIGN ., 7H1B~8A17B £ THIRM
ZRELT. BOERICYUTIIALESEMA-BRIELS
UFEL . REEDFE17RDEIF—DEMEIZDLNTE.
FHHETHEWebTHZETELHEAEETEELSTERSPT
T, 5ENTOTSLEUTICRLES .

FIRBAERKBEEFRREIF— TOIS4A
(BERZENSHDITS]

#FEO BEREER INEE B

EEQ HIEIK. FFIRE FEIK H—
HEQ HMENEDRIBT A B—

(RERRANLHDITH]
#HRO BOENSHDITHIARKRMERE

INFA BB

HEQ TIUR—YANLIHDTEERKBESE
EB&N B

EEQ BIBMEMNSHDTIERRBEEE
il £

EEQ FT7UEZTIEISHDTIERKRBESE
hEEF

EEOG S BN MENSHDITEIERKEIE

w B i

EEO YARV)—ZUJTHDOITHERRBEE
BEEZ

(N ETERRBEEEEZEEST=]

B HAENETDAE WK #F
EEQ tHhURSAUKREIZDONT {BE Rl

[HELZF—(LANEFTA LT - TAOo—X-Tx80)]

RiEEEaLATO—)LIME ik 5T
(#Bt3+—)
TV MU FREE Bl EZ5
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RREBEERENKFREERF
BRI —RiETFaRFAREM/ /DR
XiE +8

ZDEIX. ZEHIBEAERRBEEZR -FREITH
BUWN=EE BICHYNESTEWVELE, §BST LT,
COEREZEFOLTHAEITORETIEENENSIETT,
CNETHAEHRELETTLWVEWW-REDEHE. B
DERZTNE=EBEOREDEHRDOEETHIERREL
TWET,, £ SENZETREBIC. KEXZEZELTOH3
OEFIRYIRABULMESIZHY , Z2<DHl(lesson 1~6)%
"/EL=,

AT FICERERELZZEEL /MNRBELLTORE—
R MERER/NEETUIYELz, x#IXFREFRE
LRo-OTITH., HEEEDF (LRSI ELEZDEHT
TIMNREEIZAHEYEL-, BRNERFER/DNRFHEI/NRA

BEOAYHATHNR. ERESGEERILZIETI:
FEFELz, §THREFOE MEMRTEIE L H & mERH
BEEZENEL-EEFARICEKRAH LD IEZDRFORER
ARIVAENTNSEONEBWNET , 2FEHDRA—/—O—
T—avEEUPHEERZ T, 1983 EICEERF/NER
AR, #RBRNEETEREBRIETHIHTLA, L., %2
AHBORINIZKEES=1-8) . RBIBHZAYEL-, Lk
DRFVIDMR(FESFEFTHHLEREET. BHREEH
BEETT, COBMILD,. FZADFEELEERRBESE
FEDFESWIEY, BEFTIABITLESIN . BZAD
)= =T DEERAENBEETHEITTEYES . IE
B, ZOYEIEIINIFEERCKZICWSDELBVERATL
L. Egssx. FREEMBLEI =5, BEL{EST-
BESATWVERWET . ZNEF. COBZADEE
T8 >1-(BELTITH) DTY, FhIRBREND25EE
NTOREEZFDORIBTL, ZCTREDHARZIEDHS
[ZHTY. FTTAVHOAEREEZR=-ANRBNEDEHKE
£ DEND T, UCSDDNyhanF EDFFIZ, FTENHTIZEHES
AHBAHEBEDOREE>TABELSBRBENDDONT
[IZF7AVNOMEELRFELTLAEIZHYEL-, ZELE
<hHMSHEWNDOTIDETLEA., Bk E A NyhanE £ (Z1E
SEADONTWVEMD, BEEADMSELTEH, 11<KFEIFTK
XKEDEESI-DT— ATERAZEFIBALTITLIEIZH
YELT=, [FXBHIATLDIEWMOTESE=DT, DI K
DK, M OEEBRBER-EA2MNDEE>=DTT A,
BHREEDEEFEL. K5OUCSDIZEEFEL - (FLE
(TTERBICKETLRL) . §EZADEMBTEDDTT AN
B &= ANyhanE E S IET FALZEEITBLTEHLN (&
EolDEERWNVETH) IEHY B DRI ESREIZHYEL
Too FERBIO MR IIFAE RIETE A TLIz(esson 1),
Z DO, UCSDIZIFEAL KENSRGEFRBAEENEFS
NTHY. ROFEIS. AREDRE. ZLTYBETH

HMERICHYELE (COROEKE T DEKLNO=F. &
BEAEDHYMNESITMEENELT) . ABITHIERKIZIATIHALY
TIMN,. ChCEHBEMNIDERNAHBIZEREL-EFE
WHLET . REEEDENTLHYESRICRZE TR
Y, ZhZEZFEALTEEFXRZMERYEL, £ETFDE
FEHO>TWEDOTLEIMN 2 RKTT M. COXEILS.
NEPNRHEHLBFOERBATT ., TD%. ERASETH
BRLIzIENY DB ENREREI—DHERICHIETS
ZEITRYELR AFDBENREERE 2—IZIE, IMNR
NADEBEST THALEMRRFRELELN. ChbhD
IR FEMZOBREVSETHEFMBEDERFRE
WE—#ICIZLHFELI, EEMRDON-MycDIEIgE Y+
7Ry TCRHELTWEL, #525LTWWSE, F-LT
LEBAEENTDAREIESA/NILD—FLSD T, IEH
FANBRULMBRICEEBLEHONTLDRALELRZA),
REESSA/ILE DARFIZEZLBVDTESEERE
FHAEETHHELRBRICLESV I EDFEEICHFEL TR
INA R T, 1986 F L1988 FCHBEEDBNTIY IV
AFAER,. ART7UEIWRNRRRIZBZLI-ONESD
MET—Y ThIEGTFAREICELEEoMNFTTLEZ, ¥
DA FAEKXRIZIZ6HALINNENST=-DTT A, $1kE
FEERELNT, INFE-BABITF TN =FEEL, F5
EZBHERYICESETEARARFEIIZEKIET . 290 A
BADBITAHY ., CCETREMNKE-DEERNET, A
IR %, EETY (lesson 2), I=Ff=F. ARTUHEILRII
BRI A A—TH>T1=#J. BarrangerZUiZ D E D BF
RELNRREREFSEDEGCTFABROAEELTL:
D. KohnZEDEHERE TLT=, D. KohnFE A S HF THH T
B FABEENIIT O KENIHOM. Blaese L EDFAT
ATl REMAETFSENDELEFAREIT -SRI
LIEATELZDTIEHEWAEDRETHENREYE L=,
BEHISIVY —LROBRETEESHARERSIN. 4
I — LRI BRE TESREBIZHTE-BT. BEFA
EIIBRERTBRECLERTHLIERBICEAMIZRZFEL .
122 OB . RERNIZBIR S ABIR ORI EHIES.
EZIRH . IR D Barranger L £ [T H TP LS EITHE
YELTz, BB EICHERENEESI-DOTE>BITKN
EMERLELED, BREEBRIHBEESIENIEREL
=8B DICRELSTVNDDENLEURIZDIT |48
HTEAMEBEDOBEZERLEL. TNIXTSEER
W BHEIRISDOWTWV =D TT M, STHAT A A THEHER
HEBRILEL -z AFI0ALBLY, W =ERIRE— ARIT,
ZARIFTTREFIBIREIDZANIZHRYEL, EE%IE
EZATEYYN—=T RIZITIEOITHYELz, EvYi—
JIZEWBIEIMEZLERLTEST . FECOHLMLEE
ATELLTEL Iz, COHBFIEEIEOFETL, 1=,
ZDBEIZ, FICOHEMNDBELFABRMEELDRLOE
MRYDNTEFELI=, AAVARYZ—%BAFLT-J. Samulskist4
BENZDEELDTELTHRMEEDAICEEL
[T TIESKDIFELWLVED TLT=, J. SamulskiZc & LIS ZE
EvYN—S KIZIFARTUE I RNBRIRICHEARTERY
22 DELCFAREMEENEY . TNoDORELMYE
Z=DIFFADKELRHETT , BITHZENT I MY
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FtAesson 3) BE.EMNENFELEOT. LELET L.
BRETEEIZTOR. IERCEARNEAELIZA. E
EFAREIL. FO® . BEDBKRZUZSEIZHYET,
BLFARIIBREREXZIEDRLA LNSEI-IE
MDY, EFRICHHEMIZEREB D HDHOTCRIBAE x5t
THRRKRABRTERENRTTHEVNIT I UA—FEHMN
1999F (2, [REMRELEEANDELFABRETRENAL
WSEMERAMRESEHA2000EICFNEFNBEELT,
HRMICIABTHE—RICEGFARERIIADEL -,
015 F CHBRAENEBICERF ABRARITERIL
DTHIT/NERRNEERL-EFERHLEL. L. 2D
AL BIEFAREIL. PEY. Z20AET, BEMICZE
BLODOIRERSTYELTELz, LOLENSESE., B
REL-BOMERLRENDIZKYSENR(RELEAIEZ—M
RSN AKBEL10ZBA THEZLDNZ THEYET . BF
BREENBOHLNT-DH 19704, ERIELH1990FELD
T.ABICEZDEEGCFABRLTAREOMNEELRLE
T FFTZLDDDENAHoI=EDD, CI20REFE(F—
ELCEGTFABREMELTCEEL. REEETLER
DWBEEREIZTAED EIZH305F(lesson 4) |EREBODEE
(?)Z#TEE ELADI=TT . KOPHED KR ERKIE
AN REFICA->TELEIATT, 1 BISEGEF AR
DEERBAREENS ., ZLOMBEINRERLIZZEDELV
BIcHEAH» AN, BENEDRRE T, BEXIEDRETHYE
T . EWNRZDEREDLYNVDHIAEIEER ST

BYFETL, BEFRERFIPEIYRBELLLVE ,\/fttﬁﬁ
EABTHRICHLRYEL ENDSEDEKEHHED

%%ﬁi‘\]‘%ltﬁofzwliﬁﬂwél)‘if? EREIARICIE
REFEERBICGEVET . B DEETIILET, Fk
SEIZE28RONTZ30RFLELBNET A, BLIHAM o1
T (lesson 5), Ffz. ZLDRENE>TETLDDA I
LWL, TERSTHLW=NEB-THYET , FAISBEREL
EDHICREZSIETYEETLEOIMN? SBIDIE.
PRYEEFABEIERERBHEBEORBOAEEL
LV\SEFE T (lesson 6),

REZICHEYELED. COXILTENAELVEZL
L\T_ EDBEHRICHEILBLEITHEEIC, ERRBHER
EE A

BRADERE REHBEOBADIE
’CEBU £ HYNESHENELT,

<BEREFSE Sincere gratitude >
Mohammad Arif Hossain

Being a paediatrician in Bangladesh | dreamed to develop
my carrier in inborn error of metabolism (IEM). Japan is
one of the best friends of Bangladesh and my elder brother
studied in Osaka University and he praised about Japan too
much. Finally, | decided to come Japan to reach out to my
goal. Since, | was in my early medical carrier, | did not have
enough financial ability to expense in my higher education.
| wrote to Professor Norio Sakai of Osaka University about
my interest to study IEM in his laboratory. He was
extremely kind to arrange my higher education with full
MEXT scholarship.

From the first day of my life in Japan October 1, 2009 |
told Prof. Sakai that | have a clinical experience in IEM, but
no idea related to basic research. He started to teach me
from the A, B, C of basic research. My first experiment was
DNA extraction from my own whole blood. Gradually |
captured all most all the biological experiments in his lab.
One name | must mention, | had a senior in our lab Dr.
Takanobu Otomo, extremely talented, recently became a
professor in 40 years of his age. He taught me the basic
techniques of most of the experiments, which | am still
applying in my daily experiments.

In my graduation period from October 2009 to March
2014, | worked on several lysosomal storage diseases (LSD),
one variety of IEM including Krabbe disease,
Galactosialidosis and Mucolipidosis. However, | published
my Ph D thesis in Krabbe disease. In my graduation period |
elaborately discovered the pathophysiology of Krabbe
disease and novel therapy for Krabbe disease and
Galactosialidosis.

After my graduation from Osaka University, | moved to
Saudi Arabia for 2 years as a geneticist. While | was in Saudi
Arabia, | kept my contact with Prof. Sakai and | continued
my publication which | had done in my graduation period.
With his active support | came back to Japan again in 2016
in my current institute Advanced Clinical Research Center
as the laboratory chief scientist. Here | found the biggest
scientist and father of LSD Prof. Yoshikatsu Eto. He is the
teacher or mentor of most of the scientists in Japan who
are working in IEM. In my current institute Prof. Eto
allowed me lot of freedoms to work on several LSDs
including Fabry disease, Pompe disease, MLD, ALD, NCL
and NPC diseases. Within short period of time | could
discover the novel pathophysiological mechanism of Fabry
disease in Female.

Although, | achieved several national and international
recognition to work on LSDs, | had a strong desire to
achieve the annual best young scientist award from the
Japanese Society of Inherited Metabolic Diseases (JSIMD).
Because no one can apply for this award by himself, if the
society choose someone for his scholarly works for a long
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period of time, then the society may choose for a good
candidate. The another cause of my desire was my mentor
Prof. Sakai and my dearest senior Prof. Otomo achieved this
prestigious award in their early carriers. Since | am not a
Japanese scientist, | thought | would never be able to reach
such a high ambition. But | had believed that Japanis a
country where everyone get justice.

Firstly, | thank to the Almighty God who fulfilled my desire
to became one of the best young scientists of 2019 as a first
non-Japanese scientist in the history of JSIMD. My sincere
gratitude to my mentors Prof. Eto, Prof. Sakai and very
special thanks to Prof. Ida, ex-president of JSIMD and Prof.
Takahashi who worked hard for the annual meeting of 2019.

Pathophysiological mechanism and treatment of
lysosomal storage diseases

Mohammad Arif Hossain
Advanced clinical research centre, Institute of neurological
disorders & Department of gene therapy, Jikei medical
university, Tokyo

A. Late-onset Krabbe disease is predominant in Japan
and the Japanese infantile mutant proteins undergo poor
maturation into lysosome and enhance unfolded protein
response in endoplasmic reticulum

Krabbe disease is an autosomal recessive
leukodystrophy caused by the deficiency of the
galactocerebrosidase (GALC) enzyme. It is pathologically
characterized by demyelination of the central and peripheral
nervous systems by accumulation of galactosylsphingosine
(psychosine). It is reported that 90% of Caucasian patients
have the infantile form (onset < 6 months) of the disease.
The remaining 10% have late-onset forms including late-
infantile (7 months to 3 years), juvenile (3 to 8 years), or
adult (29 years). The precursor form of GALC contains 685
amino acids (80 kDa) is synthesized in endoplasmic reticulum
(ER) and is processed in lysosomes into two fragments, an N-
terminal fragment (50 kDa) and a C-terminal fragment (30
kDa), and enzyme activity depends on the amount of active
mature protein. We summarize 51 Japanese patients with
Krabbe disease and only 41% patients showed infantile
phenotype. We detected 7 common mutations which were
distributed to 58% of mutant alleles. When we checked the
expression of GALC in infantile and late-onset mutations by
overexpression in COS1 or COS7 cells and in skin fibroblasts
(SFs), both infantile and late-onset mutants expressed
normally as precursor. However, mature protein expression
declined abruptly for infantile mutants. The GALC enzyme
activity by both natural and 4-MU substrate was also
correlated to the protein maturation ratio. Unfolded protein
response in ER were also being observed mostly in infantile
form due to

aggregation of immature and misfolded protein. GENE.
2014, 534 (2), 144-54; JHG 2018, 63(6), 699-706.

B. Chaperone therapy for Krabbe disease: potential
for patients with late-onset GALC mutations

Mesenchymal or hematopoietic stem cells
transplantation is the only available treatment option for
pre-symptomatic patients with Krabbe disease. The
chaperone effect of N-octyl-4-epi-B-valienamine (NOEV) on
mutant GM1 B-galactosidase proteins and in a murine
GM1-gangliosidosis model was reported previously. In this
study, we examined its chaperone effect on mutant GALC
proteins and found strong inhibition to GALC activity in cell
lysates and stabilized GALC activity under heat
denaturation conditions. We also examined the effect of
NOEV on cultured COS1 cells expressing mutant GALC
activity and human skin fibroblasts from Krabbe disease
patients: NOEV significantly increased the enzyme activity
of mutants of late-onset forms. Moreover, we confirmed
that NOEV could enhance the maturation of GALC
precursor to its mature active form. Model structural
analysis showed NOEV binds to the active site of human
GALC protein. These results, for the first time, provide clear
evidence that NOEV is a chaperone with promising
potential for patients with Krabbe disease resulting from
the late-onset mutations. JHG 2015, 60 (9), 539-45.

C. Chemical chaperone treatment for
galactosialidosis: Effect of NOEV on B-galactosidase
activities in fibroblasts

Galactosialidosis is a rare lysosomal storage
disease caused by a combined deficiency of GM1 B-
galactosidase (B-gal) and neuraminidase secondary to a
defect of another lysosomal enzyme protective protein/
cathepsin A (PPCA). Three subtypes are recognized: the
early infantile type, the late infantile type, and the
juvenile/ adult type. Regarding the treatment of
galactosialidosis there is only one report for
galactosialidosis model mice that is the bone marrow
transplantation. We have previously reported the
chaperone effect of N-octyl-4-epi-B-valienamine (NOEV) on
mutant B-gal proteins and GM1 gangliosidosis model mice.
Here, we reported four patients with galactosialidosis; one
of them was typical early infantile form and another three
were juvenile/ adult form. We found that NOEV stabilized
B-gal activities in lysate from galactosialidosis patients’ skin
fibroblasts (SFs). Treatment of NOEV significantly enhanced
B-gal activity in cultured SFs in absence of PPCA. These
results provided the evidence that chaperone compound
NOEV might have a beneficial effect for the patients with
galactosialidosis. BRADEV 2016, 38 (2), 175-80.
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D. DNA methylation study of GLA gene and its severe type of mutations with high antibody titres

association with autophagy and clinical severity of
heterozygous Fabry females

Fabry disease is an X-linked lysosomal disease
caused by a deficiency of a-gal A. The clinical variability of
the phenotypes in females is poorly understood. The degree
of aberrant methylation of non-mutated alleles is thought to
have an effects on X-chromosome inactivation (XCl). In this
report, we quantified the methylation of non-mutated alleles
of GLA gene in heterozygous Fabry females and observed its
clinical and biochemical effects. We summarized 36
heterozygous females with a clinical severity score based on
the FAbry STabilization indEX (FASTEX). We quantified a-gal
A activity, Gb3 and lyso-Gb3 accumulation and the
methylation of normal alleles of GLA gene. We examined the
MRNA expression level of the mutant allele and observed
autophagic flux by LC3 turnover assay and p62 accumulation.
The clinical severity score (FASTEX) of 36 patients was
ranged 1-20. Quantification of methylation of normal allele
was directly correlated to FASTEX score, Gb3 and lyso-Gb3
accumulation for 75% cases. The correlation between the
mMRNA expression level of mutant alleles and disease severity
was also confirmed. Impaired autophagic flux and p62
accumulation were observed in severely affected cases. In
our study, we found clear correlation between methylation
of normal alleles of heterozygous females and their clinical
severity. Therefore, methylation study of GLA gene can be
useful for clinical and biochemical predictions of Fabry
disease in females and helpful for initiation of ERT at pre-
symptomatic stage. Mol Genet Metab Rep. 2019, 20,
100497; Mol Genet Metab 2019, 126(4):460-465; Mol Genet
Metab 2017, 120 (3), 173-179.

E. Evaluation of Long-Term Effects by ERT in Fabry
Disease: Biochemical and EM Pictures

Fabry disease is an X-linked lysosomal storage disorder
caused by a deficiency of a-gal A, leading to the progressive
accumulation of sphingolipids. Enzyme replacement therapy
(ERT) is the most common therapy at present which has
been approved in Japan since 2004. Different degrees of
clinical improvements by ERT were reported in numerous
articles based on patients’ compliance, improved GFR,
improved cardiac activity and etc. Few direct evidences of
tissue biopsy during ERT were reported except for kidney
biopsy. We presented plasma lyso-Gb3 data and electron
microscopy (EM) of skin biopsy from 30 cases including male
and female who were receiving ERT for almost13 years. All
the cases were diagnosed based on their family history,
clinical, biochemical and molecular findings. Lyso-Gb3 was
measured in plasma, skin biopsy was taken for electron
microscopy (EM). The IgG antibody titre of the patients were
measured against a-gal A enzyme. The male patients having

showedhigh plasma lyso-Gb3 and still massive accumulation
of sphingolipids in the fibroblasts, exocrine glands and
Schwan cells. The severely affected female cases also
showed high lyso-Gb3 and sphingolipids accumulation.
Morphological pictures in treated female cases showed
rather different patterns from those of male. The patients
who were receiving ERT before the phenotype appeared,
had low plasma lyso-Gb3 and minimal sphingolipids
accumulations in skin by EM. Several reports suggested that
high plasma antibody titer minimizes the effect of the
enzyme and also the uptake of enzyme were varied by
tissues or cell types. Our study clearly indicated that EM
studies in skin plus plasma lysoGb3 measurement could be
valuable for the evaluation of the efficacy of ERT to follow up
Fabry patients. Mol Genet Metab Rep. 2017, 14, 68-72.
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