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AE, ofNEYEY, EF<l, THF, TBME, p-t&4F, o]AX2dg HE Fetoltt, 54 &ul/o-&n| %?2&%

ek /oo AElo] E, WErS/olAE | wWEre /S mete/de weEs/oNEUED, ves /SR, Heg
S/THF, vl€H-S/TBME, wle+-E/p-t]Sak, ofgre/odolAlEo]E, o & /et oﬂEPQ/%%, kg, oFHE,
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A, Sk (D) aveteae e ke Ad4e gel B IES AsHoA Az & . vl
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FaAA et = AElolAlE AASE Aol o2 AW e AHE zZke et SR gve]l= AlE
obAle]l A A7} Hol-2t2~, 1A EE fHIWI e YiaF AY HES As5she 483 A2 Yewt
(A w= B3 A6,569,889%5; A6,255,336%; A15,916,9115; A|5,302,609%; A|6,660,749%; Al
6,610,703%; #15,472,969%; #15,525,61655 Fistet. 7] v= 53 £dEY WA &2 Fa=zA 2 1
Aol E3rET).,

AEH e dYe] oe g A 8 2 ubg AL A B S (membranous  glomerulopathy) (Pl 53 7H&¢Y A
61/130,401% % #161/102,5415 5 Farstet, o5 w3l AA W& Fawx & BAlAdd x3dct), A
A A R AA Asks (= %—t‘ﬂ 7bEd Al 61/137,2145 5 arste}), FAEH(PCT/US2009/001773%
Faster, olE e AA W& FuEA Z wHAAel EFEC), BHY 2 FR¥EES T d=H00
2006/0530435 Farste}, o Twu AA e A 2 A E3Eh); duy #xke] A% A,
ole|EA B A=, wdd g3 @3(collagen vascular disease), ¢S HIZEI AX AF 2 B
(division)e 88} Fo X a(v]3 E3] #6,916,8025 2 A5,849,32652 Husla}l, o]s F3o AA 1
| FaeA 2 gaAel] xFET.); s Ay Axe] A AA(v= 53 #16,916,8025 = A|5,849,326
35 Fasigl.); @ 2™ Aol Az (EF [Svensson, M. et al., "Epithelial Glucosphingolipid
Expression as a Determinant of Bacterial Adherence and Cytokine Production," Infect, and Immun.,
62:4404-4410 (1994)15 Farste}, o o] HA W82 FazA & ®HAAMd 2. ): T2E, 5 &3
7F Z% dste] gdAE wEAWE Aol WA (EF [Inokuchi, J. et al., "Antitumor Activity in Mice of
an Inhibitor of Glycosphingolipid Biosynthesis," Cancer Lett., 38:23-30(1987)]1& #as}gl, o] £3 9]
AA W& FaEA 2 HAAN xdddv.); 2 FFY X5(EF [Hakomori, S. "New Directions in
Cancer Therapy Based on Aberrant Expression of Glycosphingolipids: Anti-adhesion and Ortho-Signaling
Therapy," Cancer Cells 3:461-470 (1991)], &% [Inokuchi, J. et al, "Inhibition of Experimental
Metastasis of Murine Lewis Long Carcinoma by an Inhibitor of Glucosylceramide Synthase and its
Possible Mechanism of Action," Cancer Res., 50:6731-6737 (1990)] % ®& [Ziche, M. et al.
"Angiogenesis Can Be Stimulated or Repressed in In Vivo by a Change in GM3 :GD3 Ganglioside Ratio,"
Lab. Invest., 67:711 =715 (1992)]& Farstel, ol w3 A W& Fa=A & HAAd £3dv)E
Baciai

)

514 (D svlErEsesrg e Ed o MA-FAE Az A§E 5+ AT, 13 53] A16,560,880%
A6,255,336%; #15,916,911%; #15,302,609%; #16,660,749%; #16,610,703%; #5,472,969%.; #|5,525,616%
g Faste)).

steka (D)9 FFE Ee o9 g4 FE&A(]Y Fue2eEsted 23 e dd Am, & AFE AR
ot Fox = A oFghA G JRow2A 7|AE WelA AeE & .

tietem A, stekA (1)9] 33HE e o]9] °FE4 &4 (o9 IueZeEstds 3 dates ¥ e
ASTE A=3] 8t B 7lsEoklA dEx e X5 44 GFE I HE AEEA VA" YRl
AFEE 4=tk "F-X & (Co-therapy)" Hi= "#-&(combination)" Ei+ "<& X R (combination therapy)" T
= "F-Fol(comadministered) "= 7| A wEIFFEA AMEEY, 38H4 (1)9] SMEE Ev ol oFEA 3
LA GIvElZElZAAS £ o] F oo U2 A JE AAY A, T = 34 FoxE= AL ouid, 3}
o] AAGEel SlojA, BE Ame MY e JueEg 22 giad HE A8s] fete] ARgEn. o
to A, 31EA (D)9 e = o9 o 38 AEMEEsEAAS X3S HEY AFoeA e
ZRE AFomA dAS (A, Ao F-FoHTt. tiote = A

SEIEEICE de E5HI S ol tE AR Ad:
44 27%0 o} AU B TP BE 2¢ FaForn Rojd 4 Y

aAYe] Ang gletel fEF A AAE FEIAALZAGA, FRAAYLZAT A FAA, BT
SAA kol AetelAl eAlAl ¥ FFmAdn Aot Agstn 1Ae 43 WIS FReb e
(chaperone)$ Tt FFAALZATOLA E oo fAAE Q7 EX EHE5E F2d & v

getezd, FEmAAnzATelA L o] fAlE AxFHen Pojd 4 Ak FFIAURZATA
o fAMIE AEe BHe waHn, A kel WA ofmlw Aol wste] ohlwnit APAE 2 Ak
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e

jEE Eael AU7 FelE wga
Szt fAe i o7t p -ZEaAduzAcielde] Az INA-AHR fAel et
FAEA &3F(Shire PLCl gsle] 7dh), Z2E|=FAEA4 43 C3EY Uplyso®9_i A%, Protalix

Biotherapeutics, Inc.ol &lsle] 7ieh), L o|n|ZFAH2}Al (Genzyme Corporation ©f 2]&fe] A&+ Cerezyme®

i

B2} AFZ 2] o= o] A (Anicus Therapeutics(Cranbury, NJ)oll ¢&te] A& Plicera ©.& 7]uh)<S
3| 3} qd RO EA olihT
o  EEEEAYE FyE  dFdr. FIAMEEEAITAl JAAe] odE wEF2=ElE(Actelio

Pharmaceuticals Ltd.(Allschwil, Switzerland)ol ¢]ate] AHEW Zavesca ©2 7uH)E ¥ abgic,

ra R

=

sfpege] A5E fste] A AR AAs o ZHEATOHA] A, o ZFEATORA] AS AR R oo 2
SEATolA] Ao ZAFstar 17l9 wjdS I &It BA ARZES XFST. o AYEAITOM] A Ex o9
FARAE QIR e EHFE FUY 7 Aok dijtezA, o ZgEATeA] A 2 o8 fFrAlE AxFA L
2 dojd = Ut} o ZFEATOMA A AT AESA 4L BHAE, Fd a4 A opnx MY
of Hl3te] olu|iAl XFAE zE= B4 F/EE 849 A FEHE XS, o AZEATOMA A FAT
Ae] o= o}zAltholal WEH Genzyme Corporationsl ©l8te] EAAZ o|okE o2 4EH Fabrazyme & ¥l

He A2 A a-ZFEAGoA) 2 oz AtiolA] &ul(Shire PLCO o3t AEH Replaga1®g§ ) 5
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ka5t k&= 24 Amicus Therapeutics(Cranbury, NJ)oll ¢]&te] AbEH AmigalTMii 7Nh) & 1=
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o

b 89 (A%d drE2a2aa s 2o

OMA ANl gleiM, shEAl (Do) 3HEE Ei oo
o] o] 25, 50, 100, 200 T+ 300 m;q:pgur 2ol

gt FEFS (dY AS2Ao]E e F-A&
25 Hyasl A 300 delae] dd F
o= 50 U2 WA 300 HEa; L sy T:H Fo 2 100 UTﬂj_aﬂ W= 300 “‘E]j_?/“) =5 )
AFEO el B84 (D] S8R Ei ole] oksd S§A(HSA (1) AvlEEaedds £ Fi

i
ol
Qo
u 4

Fo (P ARRZAo|E EE F-Am2A ) oF 23 Fo% 50 "2 (3HF AA 100 HL), 100
D 2A(SFFE AA 200 DE2W) == 150 W 2H(EF AA 300 HE]zH)o)rt, therA el AAjAFe o] ¢lo]
A, oskeka (D)9 3hekeE Ei= ol oF3hA & (stehy] (1) dmel2e 22t 23hd g fade (¢
Y AZZAOE e F-XEREA|E) oF 13 FoFF 100 Dl 1/Y, 200 D 13/Y E= 300 HELH

ol “%:—21 %'& P450 WEtEEtol A "gla ZHA st olojA] HA EF
2 ng/ml TR AL

O
N
M
°
Sy

o
TS
&

= AEAS/55 wE P450 HWEtEZel At AAE = AS-, el FoEHE 2 2 o=z W
st £X 33 P450 wEREE ol Ao ek fFaES (G XBZAOE e F-ABZAE) sF 13 F
o2k = 5% 23] Fojgo g B4 dF 100 - 200 L] 2 Alo], o AT 100 == 200 Wl 1Mol
APHor B Zo ot RAHEL A A EE Fo] Ex AR 34 Fo9E F k. o714 AHgE vt
E= “IF—“—E APHor AALE Al&stAY vha w Z}zy 2 A[E o], uighA S AE 1 A
. .

4 ket skAlE 105 ool

speta (9] sehe 2 ol9] oFstd & (sety] (1) slvlet=er=4ted)e] ol oste], F= Ale|EdF
P450 el ©fste] EAuiabEitis Aol wE k. AlelEdm P4S0('CYP') Fasdh ko] AA o)&
(xenobiotic) ZAUA} &Aolt}, A 2zt FholA LA = 11709 A o] B-EAA} Ao EAE P450
(=, CYP1A2, CYP2A6, CYP2B6, CYP2C8/9/18/19, CYP2D6, CYP2E1 X CYP3A4/5)7} dth. &A] =3+ CYP2D6 2
CYP3A47} 3}ehal (1)¢] 3steE 9 o]o] <¢kahzl &89 oAy 3432 (1) R EEEEAde] =48 Qo=

)
o
=
Anj
)
i
o
N
o
ol
)
als
w
O
!.:
N

Qg sz FH AIEIE PASO ol F(isoformolehz Zo] WalAh. PA50 A BAHSES el wheh
golaier. A, ANES T4 R FUA R PUAL/TE WE Pis0 MEAIAZ BFD F A
MlelAel Pas0 el ) she FEe obE/okE AEASCDINS AVIA & F 9dv) wEe], X wgel =

shbel AAgEE ool BA R, TS R PUAW/TES mME P50 ekl 4214
Aoleh. dige] Fibel mix AW/ Fwme] W wekEelol el 4%, ololA gulel ] Fols
EAE RE FOlR, F YY) @RS A4 @ £Fo] Holk 5 ng/nle] HES st o EE Y

H

o] HAA F=7F Aol= 5 ng/mlelal =2 (ol 100 ng/ml wlRke] HI=% dh= Fom gobxof vk, F
E
=

2ol Hap wold 4 gla, hAS 13], 23], 33, 43 v =AY Fa FoAHS 28] Yste] Basd
T T AA PR

"FA K3 P450 HlEREE O A e G4 B4S AT AT 279 &l
"FZte] P450 mlEREEol A = shute] Had dAde] P A shke] d(null)
"G 9IE PAS0 HERE kel A= Aol st B 278 olste] A4 Ve dHHEEE et

"FEe] WhE pas0 dERE A E Tl YY) el BAR-13)S ewetn HEd Zv) B4 A4

ol ool BAUATE
o] whe pas0 Wb elol
)ol BEE e e (1) sivle2Eenge mES ol ofsty 589

JHEE el 4 e, FOO Eo PRAL
(1
A4 BY FF D/EE Curt A7) SRR A AL AA olF 1F, 27, 37 EL 4T, EE DY,

29, 309, 6, Y EE 12709 EE O o7k 37 deld RuHPEG. 2ew 49 A%
@4 AN, F A4 99 £F 5 g/l EE ol delAe] £32 5487 fetel ol mAo] o)Fofd
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S P450 &4 JAAQL EFH FEo o3t Azl Az FA 53 P450 wElEE oA € 5= v, A
7] k&9 o5& HEA€(paroxetine), ZF2AE(fluoxetine), FHAUW(quinidine) HFE¥= AEIIZ
E} &2 2}o]

(ketoconazole)S ¥3gtslt}. tjoto @A tAFS P450 &4 We walo Az Fx| E3F P450 d
Aotk A7) dol oA, 7] v HdL ol A P450 B4 LES AAFoRHN, F Ul P450 Exol
gt A FAgewa Hrkd 4 vk, o7, Cvp26e] wEe F PR (EF [McElroy et.al.
"CYP2D6 Genotyping as an Alternative to Phenotyping for Determination of Metabolic Status in a
Clinical Trial Setting", AAPS Pharmsi (2000) 2(4):article 33 (http://www.pharmsci.org/)]) HE+= wlo]=
Zoj#o] 7wt FEF-A A8 AN (microarray based pharmacogenomic testing) (Background Information,
Roche Diagnostics "The CYP450 Gene Family and Drug Metabolism", Hoffmann La Roche Ltd.)ell ¢jsled 7}
He), 4] TAse] A NEe B WAdel AnzA Xtk 47l 2ol ode Al AR A%

o P450 WR(elAT], CYP2DE)ON Tiste] fAAE BARS dm Bad A9 2AH fEFel Folw & 9
A AR Aol FAAE BAS s A9l Y] 838 A4 9F FF L (,F BUHYSD Bad 3

$ FoJ#S A= Aol ofdd] #HR

v 42} ~ElE (migalastat), oFZA|ttolA] HlEl(agalsidase B),oln|SFFA koA (imiglucerase), ©]A&3}arwyl
(isofagomine) % v]ZF2ELE(miglustat)ol 3 FaFS FE gpilirto] 7 A= JAY 7 &0 JA+H
AlglolA] S~ iR o|t},

,d
_&4

2

sheka] (1)9] sh3E oFsha & 84ty whgate] oFahA 31895 FAT 5 Arh. FEHA &84t dE52 ¢
shpast, BEskrasl, 8=, S, A B fAMEY 22 Y] A, 2 p-EFAAEL, HE
AEN, A, prBRERAI-HEL, JHLAL, A, AJE24E, WA, oM EAN, 2 O fAMEY BE f
71A0HS Z3ETE. AT A5 o5 AHoE, maAdFo]E, ulo]dEo]E, Aulo]E  ulo]Aulo|E E A3
O|E, EN3lo|ERAXATOE, tolgto]ERANXTFO|E HEEAFACNE, HIZEAFE, HstE, HE3}
5, QQC3lE olMHoE, TRYQYE, HFlxoolE, JIXHYo|E olaHHolE, FEHo|E oAl
Elfo]E, JlZRo|o]E, FEloo]E, ZTRIGYOE, SAYE, TRUYIE, HAYE, FHHE, A
HHAO E | Fulg| o] E | o o] E | BEl-1 4-T] 2ol o] E FAl-1,6-L] Qo o] E Wl Zoj o] E
ZE2E2WFolE, HEHZo|E, UUERZHZOE, JEZ2AHZOE, HEAHZOE, TEHHoE
AXYo|E, FAALFTYo|E, HdolAHE, FIdIZZuYolE, IHIEEHOE, AEYOSE, ZHolE
Aol-s| =2 A RE ol B, FElFEolE, BlEEEad, dadIdolE, Z2RATYolE, Yzad-1-dFY

oE, dzed-2-dyye|E, wHolE B I fAkEs
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Cskek (1) Emet2ErEst e g vEA e AP Tt T

by o] shuhe] AAIE = 382 (1) S|vElRE 24N,
2, A= shtel Hijly P Aok o] LEAE
T PR REQX dFstE, TE, ASHE
wAE 2 s W#(pregelatinized starch)<
(microcrystalline) AEZZ o2 Zg EAFOE I HE
A, JEF 7HEAME AEg20 2~ JEdFAZay A
guld g EEE, ZEE, Ak, ddA(natura
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A 743 A8 od, 4 2HolEAYE 94 ZEHE WU ER o]Fo3] o2 RE MeE),
8 wt% WA 32 wt%h Ate], 8 wt% WA 24 wt% Ao], 12 wt%
WA 20 wt%h Aro] T 14 wth WA 18 wthAlol S E 3T},

oFsl A|E e 7@5 PR Ve FE4 Y 26 wth WA 50 wt% AFol, 30 wt% WA 46 wt% Alol, 34 wt%
38 wt% WA 44 wt% A}l S FEFH3ITE,

kst 2AEL2 X 1PE JEo = g5k (1) dvel2e 24k 30 wt%et 45 wt% AFel, 35 wt%<F 40 wt % A}
9

ksl AP AYHoT AZX AIFE y|Foz uloly 2 wt%et 6 wth Alo]S E &+l

e AP dPHow Az uPE V|Fo R vy 0.1 wthet 2 wth Aol S EFIT)

S AAPGE dojA, oFE AP, BF Ax uYPE U)oz, 8 wth WA 32 wth Abole] FEEA
2, 26 wt® WA 50 wt% Akele] =84 e, 30 wthel 45 wth Aol 48k (1) S|vEl2El24MY, 2 wib
I 6 wth AFol] wFelr = 0.1 wt%et 2 wt%h Alole] mielyE ¥I3itl. o FAHoR, Ay 84 e &
Ee2 AFglEola; 7] FESAY el uAA AERoxog. FY FAKHOR, V] 84 e ¥
EQo X AdgstEolal; Ay FEEA s nAd AER o ron; A vltE JEEAZEY Yy AE
2o xola, Ay FeuAle ZEAE HEdo] Eolt},

SAT AAEEel glofM, ofeh Alge, EF X

d
¢

A= VIEem, 8 wth WA 32 wth Ale]o] FEE&A
2

g, 26 wt® WA 50 wt% Akolel 4= e, 35 wthe} 40 wth Atole] 348kl (1) Sl|v|El=ZElZALA, 2 wtb
o} 6 wt% Atole] HbelE] 2 0.1 wt%} 2 wt% AFo]e] mildE ¥ 3t ¥ FAdow, A7) F84 AHeE g
B9~ destEolal; A7) FEEA el vAd AERoson. FY FAHOR, AV #8648 Zee g
EQo 2 dstEolil; AV FE8A Hue nAdd Agaeson; Y] wRjlve olE%/\]Ei% e AE
2o xola, A7) g FEAE wWalule]Eolt},

shvhe]l B4 AAdE AAAA, A7l ke AP, BF Ax 1¥E Vo=, 8 wth WA 24 wth Aol
TEEA A, 30 wth WA 46 wt% Akele] 84 F#, 35 wt%t 40 wt% Ake]] &}shA (1) SIvEl=EI=
.2 wthet 6 wt% Aol ®ReIl 2 0.1 wt%t 2 wth Alele] vlIYE LIS, U FAIFoR, AV &

i ox ox 2 1o R
o

= FEQ A dslEo|a; A7 FE8A s nAdd AEZ o Aotk &Y FAA o7, A7 &
el tEos dFstEolm; Y] R4 el ngd AERos0ln; Y] vilde SESA TR
HE AERQ2olar, 4] deiAs S HEve]l Eeltt.

shbe]l 543k AAgEHel oA, 7] oFst AFe, BF X a¥E J|Foz, 12 wth WA 20 wt% Aol
FEEA Y, 34 wth WA 46 wth Aol 84 e, 35 wt%et 40 wt% Abe]e] 3}EHd] (1) F|nElEEL=
A, 2 wthet 6 wt% Ale]e] whole] = 0.1 wt% 2 wth Alole] wpolulE ¥ttt o FAHoR, 7] &
dele gESx dgstEela; A7 584 delv MAd dEEoson. FY FAH SR, V] &
dej= gES A~ AdFglEolal; 7] FEEA e nAdd AE2o s 7] vijidE JEFA TR

= AE HlEdo] Eoltt,

i ox ox 2 1o }“H
o_>|.‘, o,

WY AERQ xolal, Ar] deA

rir

T shte] SAg AAPIE oA, A7) okt AlFS, B dx a¥E VIR, 14 wth WA 18 wth Alo]
of FEEA HY, 38 wth WA 4 wth Alo]e] F&4 Zel, 35 wth 40 wth Abole] 82 (1) Sv|Et=E =
2, 2 wt%et 6 wt% Atole] wielt] H 0.1 wt%e} 2 wt% AFole] WIQIHE ¥t o FAHeR, 4] &
4 dYe gEL 2 dFgEelal; A7 FEEAY dee v AERezoltk. FY FAHLR, AV #&
A BHE gELA dFstEo|al; AV FEEA dYe vAd AEEesoln; AV vMiRlHE JEFAZE
4 Wy AFZF2 e ~ola, 7] dYAe =AY wEve]|Eo|t),

= shtel 54 AAGHe) oM, 7] oFs AP, BE AE P /)FOE, 1 wth WA 18 wik Aol
of R84 A, 38 vtk WA 44 wih AFolo 84 Bel, 36 wiksh 39 wik Abolo] B3 (1) AvietEEe
A, 2 wt%et 6 wt% AFele] vl 2 0.1 wt%et 2 wt% Ake]le] uiRIYlE xFsith. o FAHCRE, V] &
g el FEe AFSHECIL; Y] FEE4 Fole vdd AgResdn. Fu FANR, W &
4 Bele BEes AfstEoln; 4] FEEY et MR AFReeln; Y] weldE FuAxe
B g Agzesola, 4] BeAl: FeAY WaulelEelth,

Bowwe Fesk dAdd ostel dAste], olskd AAdE oud YHoRE ARY AL IRd e
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[0127]

[0128]

[0130]

[0131]

[0133]

[0134]

[0136]

[0137]

[0139]

[0140]

SIHS31 10-2018-0049255

ol .

49
A6l 11 A9 (D9 9o Az

s3] 19] sujet2El24k] e G 2AstEa, e dEel vEte B o2& 5AES vEhdn. o
stsk2] (Dol oJgte] FAIE = FES 59 Az 3719 ibEo] ALEEITH: AIE24H1:1, 1:2, %
(f:3184 1) HEE 95 AA); L-2HL-malic acid)(1:1 2 1:2); wgr AEA(1:1); FrlEAiH(1:1 ¥
1:2); A8krEa2k(1:1); oREANT:D) % EEE24H1:1 B 1:2). A8s2AiN(1:1); B2EEAN (1) 2 &
2e22k(1:2)0l st AgE dE5wte]l Al FeolAnt. o5 Al 7HA dE F d3tatt1:l) 3 BERE
AH1:D) o] FHFAol HIAARAS Aol Hrasl, wepa ofst =R 58 &= fll sk, sk 1=
EAIEE SeHEY] et EEEAA(1 9 2 s8] D A Aolal HFF4S] Ao WKt

l‘lﬂ

¢

3t312] (1) FAHELZEIZAE Y o AE Az

L-E}2Et24H(6.02 g, 40.11 mmol, 0.497 B&)S oFAE(175 ml) Foll, 4 FF3IaL oojx Aoz Y
ZAgtomy, gAY (1) A+ 971(32.67 g, 80.76 mmol)S A2o]A  oFAE(300 mL)el
S A ZATE. L-Ef2EL 24 &S ARolA 15 feol AA 7] sheh (1) A 9471 &9 H7teksivt. 7]
HA7be Fdke] AN FAHdEel FA o (half way) AU 7] =FES A 1 0.5 AIZF &t wHksh
R, olojA hes| FFElal Aoz Wrtellth. Aol 0.5 AlZF EeF wwt

a

=
>

oA 0,

g 5, I AAES s}
At A uAS OWE@ x 130 mL)o.Z 23] M. A7 aAE ZA71aL, o]o]A 55-60 Cel
A RAF AZXANAT. I 88 36.66g(95 %) ol ATt

fjt
=
2

S84 (1) sviet2ez g9l oAE 39 5% Mg A=

sheka (1) A+ 971010 g/24.7 mmol)& 5% ™ghe/obAlE 120 ml iz 240 mlol &sIAFTH L-El2E 22t
(1.85 g/12.3 mmol)& 40-45 CTE 7130 =M 5% ]E‘r%/OHﬂE 60 mL W& 120 mL (N & 2N)o] 8317
i, o] &NE A7l AWUA &l HIFsHITE. 1 AIZF Fo 3 flo] 3k (1) SWE=2E 2 1 ngs Al
= A7 (seed crystal)oi A7rekdek. 5 B 3 HAdo] dojgtar, 30 ¥ ¢ whksle] wkES 243190}
olojA, 7] WgE 5 7 FolA ML A(HAAES &8 TFEAOIE), oloA £ 20-22 T el
27714 %ﬂo}@ﬂ Aol dojrjar, 3 AIZF mtehEA WSS AL, HE AHES oo 93}
TR oFAE 2 x 40 mLOoE A FHEFaL, o]ojA 55-60 T & QEo|M 16 A7t AxsF . WAHE T
2 8.72 g/74% FEolATt.

2 x

st3t4 (1) Fve=et2ad e olAE F9 1% & A=

stskal (1) A 971(10 g/24.7 mmol) S A20A 1% E/oFAE 120 mL T+ 240 mLol] £3|A1H Y. L-El=2E}
Z2H1.85 g/12.3 mmol)& 40-45 CZE 7F23o 2R 1% E/oAE 60 mL =+ 120 mL (N == 2N)o] £3A]7]
I, o] &NE A7l AUA &l HIFsHTE. 1 AIZF Fol 2 flo] 53k (1) SWE=E a2 1 ngs Al
= ZA(seed crystal) o2 H7}siT). B F o] dolgti, 30 B7F mukate] WheS x&&kqith, o]o]
A, 7] BEEE 5 R BRdA 7HEE (AT s TRl ofUAS), ool Fx 20-22 T i
A AR Wit Aol dojutar, 3 AIRE wRkSHA WSS A&t HE AGES AFd 35

=
o] £=HSFA o}AlE 2 x 40 mLe® AR 3}ar, o]ojA 55-60 T AF BA 16 A7 AZXsAY. BAE T
& 8.62 g 73% & o|ATt.

ssb4 (1) sviet=ezuge] oAE F9 5% Nee A2

a4 (1) SIPlEF2E A9 (3.06 )& SHAE 59 5% WL 116 nl ol FHolA SR, A7) Lag
eom Wrem AL 2 A7 F WSt A4 AARE AFGT oHE F 5 vlEE 10 al2,

o4 oPHIE(15 nl) oz AT, 55-60 TAA 18 A% Ag AxEF Fol, F5H4 (1) A Eher2it
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[0150]
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2.38 g AATHT8 % FH).

334 (1) s E2et2449 e oMAE 9 1% 00 AEA3)

1 (D) SPEF=E =4 (3.05 g)& obAlE 59 1% H0 125 ml Foll ghFolA &aliAziv. 47 &4 A
2o Wrpstal AdolA 2 AR w¢t wnbelglth. A FHES ofdstal ofAlE T 1% H0 10 mLE, ©]o]
(15 mL) o= AFHSAT. 55-60 TollA WAl g Azt 5o, 882 (1) g2 2.35

Aol 20 AAA shst (1) anlElZE2ele] Az

stebd (1) svEt=et2dta s o7 Wiel ojste] AAstsiltt. wjA] 1& old oAlEo]E/okAlE Ev
g ol&ste] Alzstal, A2olA Azl WA 3& olE oAEO|E/o = SvlE oEste] AlxstaL, ol
g ool ERRE AZAAS Y. wiA] 45 WA 1 24 o] &dte] ofAEoENE AZAS Y. wix
5% 01i3i%%9_irﬂ Adgstetivk. wiA] 75 wiA 13} FARSEARE Biaf R old ofAlE o] E/obAlE %

=

u| & o]&3te] AZ3IAaL, wlA 88 F7Ie] AAAS §lo] olMETS o] &3l AT, WA 95 U
{2 oA ENS 10&04 Azstglar, Al F7ke] AAA S A ZUT).
F1
gteka (1) dvlel=2el24kd 9] vl 1-99] t}&8 A (polymorphism) ~F2]d QoF
) 3] ZRAA Y DSC EE TGA
He $H(C) A= (J/g)

1 OLAE o E ofAE o] E 2| 162 —81.4 AA 100 ColA 99.91%

. 175 ColA 98.73%
2 o E /o El olAHolE 2164 -95.6 a7 N/A

A-Aeo ] Az
3 oL E/oE obAE o] E 2| 166 -97.8 AA 100 ColA 100.0%

A-55-60C A= 153 CollA] 99.98%
4 ol MEOCZHE AAAS | 166 -107.2 A 100 ColA 100.2%

153 ColA 100.2%

5 ol ~T e mRE A24|166 -102.6 EE 100 ColA 100.0%

3t 153 “Coll A 100.0%
7 SN E/o e olAE ol E 3166 -99 .4 o 100 Col41100. 1%

e}

Bl 153 ColA 99.91%

8 opAllE A 165 -100.7 A 100 ColA 100.0%
e}
153 ColA 100.0%

9 ket 52 ke o[ 165 -100.2 .

= A °
% DSC &% 7] = (thermogram)ol] BHe & 7| &
#x0 o] XA T (rod), H#3 (plate-shaped) Z5F-E v¥lE=F (needle), = 2L B2 JH2 A
He Hne T
5t (1) avlelzeiadgel 44 FuE oA daw SuE ogd dgu) AW, =Y W, =Y W
WE WZte ol gl AzH T,

W OE

CAEE BE(EE 20 ng)S AY ‘Q”HJ BE ZE(aliquot)o® At R RS A
-200 upLoltk. &wiEe] H7F Atoldll, E}ES EEAY =57 A a3 th(sonication). A7

Zo| oJate] A, AV GAEIJE W, VEE Yol FojF ¢FHE Y= 93 g9 {2 (open
vial) WelA 9 Z7(ambient condition) 3tol]l &Ho] FLEHEF st 7T &HE& A7) St H7}



[0152]

[0153]

[0154]

[0155]

[0156]

[0157]

[0158]

| A4 gvE VxR o]

urt
>

A-2(20-25 C)ellA 382 (1) Fv|et 224

o) 43w

ZIHSd 10-2018-0049255

ZALR]

7] &) oH EAM(mg/mL)
ALk Oé% T s
=5 <5
T2z 2 g 100
o gt 29
olAXEd AdFE <5
oI EYEY <5
ofld olAH | E <5
v e >200
S by <5
WE -2E o B Z(TBME) <5
p-t]-SAt <5
B E 2}3] = & 3 2H(THF) <5
¥ 3
=9 AaEs o8 vy 89k
7 S| =¥ SR Ade DSC HAn) 7 TGA
A FH SR CC) e (J/g)
WS ol N/A N/A N/A N/A
aeE [ AUe 165 -95.0 27 100 Cell A 100.0%
150 CellA 100.0%
wel YPAFEO] FHy P v oI .

—a/mE Jzh g,

stk (1) smetZEl 22kl 50-60 CTolA AlF &vfell &siAAT. Adz dojxl &

N oo FH 2L7bA] PAERES shlth(=d W), oF Fol nAVE A edevhd, s W
Fare] Aok, whE W7 AYS flste], ddtz dofxl §AE ojojA WAl WAE =S St A7}
ofztell ofste] R Il oo Az ATt
¥ 4
= W7 S o] 89 vEAd 8oF
7] 8| =9 o wNE AAH DSC An7 TGA
A e FH(C) A2 (J/g)
qers [ Ae 167 -106.2 E—— 100 CellA4 100. 1%
=0
150 CollA 100.1%
win JAbgo]l Fad B Yol
FZ5
wE gz HINS o83 vdAd 2o
F7] &of| wE Yo wiE AAdd DSC #r 7 TGA
A B FH(C) D3 (J/g)
e |e 167 -106.2 A 100 CellA] 100.0%
o
150 CollA] 100.0%
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g&r] Y. stk (1) sve=s=itds Srfel &zt J8riE 7] &hl Hrtsksla. 4449 1
A& oftel oJste] FHsta olo] Azt
X6
A8 HIWe o83 tFA 2 HAF 8oF
F7] &) g HEHow DSC v TGA
FE AAE 3 SAHCC)
kAl 191 (J/g)
Hekg/old opAlH o] | & 167 -99.5 — 100 CellA 100.1%
= o 150 ColA1 100.1%
H e/ oA & A 167 1062 | 100 CellA4 100.3%
- 150 ‘Coll A 100.2%
g/ NEYED (1S N/A N/A N/A N/A
HehE /=74l ey N/A N/A N/A N/A
v €&/ THE s N/A N/A N/A N/A
v eh-&/ TBME NS 167 102.0 | yy° 100 CollA 100.2%
150 CollA 100.1%
e /p-t] St s N/A N/A N/A N/A
= /THF s N/A N/A N/A N/A
5 /TMBE s N/A N/A N/A N/A
E/o)AERE s N/A N/A N/A N/A
B/OHAEYER s N/A N/A N/A N/A
B /o= s N/A N/A N/A N/A
tEezdg/Aet A% 165 -89.2 T 100 CellA 100.0%
150 CollA] 99.99%
tEezre/dE o & 167 -97.8 A7 100 CeflA 100.2%
AE el = - 150 ColA 100.1%
tdEezdg/E5d A% 164 -89.8 A’ 100 TellA 99.95%
150 CellA] 99.86%
U2 2 e/TBE | & 167 -98.6 ax" 100 CollA 100.0%
150 CellA 99.91%
"/]}%iiﬂﬂ‘%‘r/p—"/]% A5 (2k3h) N/A N/A N/A N/A
A
Oz ave/ol2Z |fle N/A N/A N/A N/A
=9

2‘;3 =i u]—l;Ht‘sgo]

=

32
oo

w0 N8 GAbEel St olge] B2 AL /S

Fed 9 ool

it

*
*
*
jins
2
il
rlo
o
38
oo

A 3: shetA (1) snet=E2itelo] a4 54

Al xpFEA S (Differential Scanning Calorimater, DSC). DSC Hlo|E & 311] 7}2~(purge gas)@EA HAAE 9]
&3HE TA QI00 AdH] AolA FH8kslTh. oF 2-5 mge] WES 4FHE DSC Moz AIEH AFESich 47
A GANE i A (forceps)E ol&ate] 7S EAT. AE AEE 30 CollA FHE FAAI7IL 9 10
T Hr=m HF 2% 220 CT7HA 7HEsk3itt.

gt zgo]x] &@w| Y (hot stage microscopy). °|WA] FF& 9l8te] Sony DXC-970MD 3CCD Zhwlzh7b F-H]
Leica DM LP @n]7 “Jo] A% Linkam hot stage (model FTIR 600)& o] 83} 3 ~dlo|x] AnAHE 53

SHlth. 40x ezt AlEe By A% w3 A ARSEIT. 4 AES 2] A8 Edtol= Atoldl ¥
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[0179]

[0180]
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g}, 2ol 7} AN S W 7 M
ol A& HA3ATE. USP &4 EFS ©f

oo flo
ol
ol
2
%
>
=
2
A
il
3
o T
ol
ol
b3S
=
o
=
=
inl
o
=4
¢

DSC Zz=utdolr dEd FIEA ol
Afolo] 2ol & olFor St

Aol 4: ety (D) svet=eteqbge] XA w5 3y

TE XA B FHEHXRPD) 452 SSCI, Inc.(West Lafayette, IN 47906)ol4 <=33ldtt. Cu K a FA
£ ©]&3l= Shimadzu XRD-6000 X-41 % 3| AAE o]&ste] XPRD ¥4 &S FA8ITE. A7) Avle vA =
d X-4 FE(fine focus X-ray tube)7} F-H|=o] rt. 7] FH et 2 s 4=(amperage) = 7+t 40 kV
240 mAZ AAFHUG. @A (divergence) B #AMd(scattering) € (slit)= 1 ° & AASN L, &%
(receiving) €3S 0.15 mmzZ A3t 3)d"l WAL Nal Agdo]Ad 7ZE7](scintillation detector)
o o3t AEHUT. 3 ° /min (0.4 sec/0.02 ° step)ollA 2.5 WA 40 ° 2 ©71A] AE}-2 AEf AL ~=710]
AFEEIQY. AElE ®EFo] AW WA (alignment)E A A7) flste] EAEAT. XRD-6000 v 4.1 o] &3}

dlolel & Fatal &A]8k3irt.

l

A7e] 5. 8stA (1) slvleteetesiels seta (1) A% drlel vla
% 97 2 dvigzeEade) 1A 540 £ 7o) fofdth. e
76l Hlste] $AF EHES e, d

o @Az

& $AHG150 C), 9 =
300 mg/mL ©]), HHE3 A4 e 2 o =

1o dir o2 2L

Z7
sleka] (1) A 471 2 3stal (D) dnet2el2stgde] ux) A 9 227 2 38ty 5459 29
E84 54 steta] (D A 7] sletA (1) svet=Eel=4k4
8 (0) 86~88 163
94 A9/ 75-82 96-106
Az} Abol =( um) <10 WA 100 ~3(F )
& 28 % (mg/ml) 0.04 >216
A AL N
27 e =3 Aoy, 9oy, ofzt EE Y
E24 (40 °C/75% RH) N N
U 9% ~0.2 0.4~0.5

X%/PJOJW 5‘12/5/ JHEEZEZE S GAet=, B (1) FHEFEEF RG] .
) BV EtEELEAN ] A %‘* 35 A=l st 271HA
i%‘/‘ﬂi‘r ME—E R =e] AgAddA AHA oL Hx A wAo]7]
E EH FE2E SAEE FAEEH(flow cytometry assay)o] AFEEoO] 7+ Ao
J g2l (1) 3 el2EFE4E9(0.6-1000 nM) o] 4& 7 A1 71H A K562 = B16/F10 A
EES 72 NI e e A (M 2 M3 E el AlE EW o] Fo¥ oE AE JEITE. K562
Xz A ATE AAE7] A3 AF IC ahS 24 nM(14-34 oM W) (E 8)°lR L, BI6/F10

FaAA Lol = e
Hol AAgHdY. 2F

AES AL 29 nMo]ATH(12-48 nM W), 7P 22 FolRFolM Aldd dolx=, BAAd
AE 4L ou g A 2pQlol = YehbA] Skt

o]
F4o @ dierel BAWol QA AE fel vholaRFol A FRmAATTLolS AEelAle] AE 54
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[‘

SFATE. o] AW oA, mlo]aREE QI7F S A F(melanoma) A375 AIXZR-E 2S5 Az L 94 &
of lgte] AxEHAT. vlolAnE AxES FHA Agivio|= 7 ANBD-Co-Aetvlo =), IDP-FF L0}

Seha (D) SMEREEEARe] (0-1000 MDFE SIAZIEA 1 A2 Fek ARolq vdEsin. A
FAE FFIAAG = 8 mukgE Al =g Rusta, G4 HPLC 2 FFA AEe s
sl o BAel ol FREIAMArol= T4 oAlelr] 9 10 &S 20 WIH 40 o)l W]
Q. o] Fe Gl % GUsel tiate] A71eA ol AEH fAlsgen, olE A wW FE =
of FFFAAevlo| = AefolAlol g speha (1) slvlEh2E 2] B4 $4F HE(surrogate) gz

o 92 X 2
o
ofty
:w_ll

|1

3o
tilo
2

(o]

o
RuA

g g4l Folg. stetr (1) &nElZEef24bd o] SoldS A& Alx

W A F (cell-free) EAIWo]A Hog FrLEAT. & W SEIAUA 54 HE 23 74§
Bl (homogenate) ol A A1 5 A (3ar [U. Andersson, et a!., Biochem. Pharm. 59 (2000) 821 -829]
of T WA U2 FuzA B WA x2FgHEL), S GEA ZhvE AE FAX B A
AHATHFT 4 [U Andersson, et al., Biochem. Pharm. 67 (2004) 697-705], o] F&<] HA W&o
a2A B AN ZHEoh)., F S IAGA(FEL. A, DERMA], Ao, a-2FIAGA 1
1, 2 A|EE &EA gi@—l,fi—%%i/\]ﬂ@ﬂ])ﬂ AEE7MS5E JA7F 2500 uM7EA Y sEeA 8 A
tH(E 8).

M€ 2% (non-lysomal) @AM tholAl 2 BlaF FFmAABZATIAE 7 AA CNBD-FF-ZAA

ghalo] =& o] &3lo] 2k QI7F AEoA EAHIT(H & [H.S. Overkleeft, et al. J. Biol. Chem.
273 (1998) 26522-265271, o] &3 o] HA| WLL HuZA E wHAAd TIHETH ), ZHFIE B o EZAlo)=
(conduritol B epoxide, |AE SFIAMUBEZAICIoIA|S] EolX AAA|) 7t v|g AL Sl st gisF &
e FEEtE dHel ARREHAT. SFIAYBEEATolA] 42 3 PR3-S5t AE A" (FACS) O os)
AL ZAHJY. K562 AEE 1 uM 5-(HeEEF 2z dopn w)-EF A Y-B-D-=FZ I gAlol=
(PFB-FDGlu, ¥#} X~ =3/ Invitrogen. Carlsbad, CA)e] &A3}el] 3}sk2] (1) dn|El2El2AE 9] 48 =714
71WA 30-60 #7F WFEIITE. AlEE SA dS9lel ¥AEAL, AFsE FFHol ded viet 2ok ¥
gaF SF A telAl = 16 1600 uMgi ok Al ﬂxﬂ&]%{u} M =S FE 2500 pM 7hA, Al

b

e (1) drjerEerEgtele] 714 3
714k 4

re oX

;

Ey
=
Sl

>1E b [

Aol = G249 Hi&F SFIAYUMBZA YA AA= AT (R 8) kA, AlgE g2 ah T 49
o] A vuE uf, FFIAAHGHe|= MEAE AIEHY] skl sl A tlEF 40,0009 Aol7F 8FHH Y
=
X 8
Aol A et (1) sInelZ2 24k 9] A3ty 24

714 A A (A 1Cs): ~0.024 uM
" 5olA, 1Cs:

a-SFIAA I 2 I1: >2500 pM

giE FFEIA B ZA oA (GBAL) >2500 uM uM

v 2] A% =534 2] ohA] (GBA2) : 1600 pM

Zelz BEA FA: >2500 pM
aa BolA, K¢

FaagtobA] oA 10 pM 744 oA §l&

DEfobA] oA : 10 puM 7HA] oA fl&
AAe] 7. upe wdloX 2]AhE LA Ekefol = 2 o] ERALE Fhe]
A. By
a4 A X & (enzyme replacement therapy, ERT)Q‘r 7]7d 7+ X & (substrate reduction therapy, SRT) HE5F
o] W3tH Abgo]l &4 Y (debulking) & AT 5 JAY F7HY o7& AT 4 A=A AAsH] fIst

il
of, sjuelyel Ay F= ER(Ee-g, Fabry—Rag)oﬂ*i o] aela Wekd Ase) ARl 2ol
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wEPT. 2R gBe meA25S FI[ Wang, AM et al. Am. J. Hum. Genet. 59: A208 (1996)1o] 7145 ]
= Jﬂiﬂ—aﬂzc RAG-1 PF9-2=9} wulE Ag&et HIEAE e T-AEE HEA 714 ZS(immune-

comprimised).

94l A5 AFE 5k, By nfeaEo] AS D AT FAHEAT(A 2. A5
2ol AR oA sk (1) &vet2EL 24 (Genzyme Corp., Cambridge, MA)S kg
2 ®o|(TestDiet, Richmond, IN) ol 0.15%(w/w)= AF=HAIL, A (XeHE AFTHAT. o] AP

o

shtol sheba (D) sIPEFZER=ATY 300 me/ke® 25 g PH-2ol A AT S,

Mg A5 ATE Astel, Anel-d rhesEel AF Ul ATl FAAAGAE w). 1F A9 vk
25 A%F A Go-gHEAGelA AGenzyme Corp.)® AW FAF FYL& 2 AW BHF, AF 3, 5, 7
29 MY 1mg/kedl FolFoR Wlth IF Bt HUAT AW FAL Bh R wed dstel 1 W
9 & Arkel ARomA B8ha (1) W B EZ At (Genzyne Corp., Cambridge, NA)S Wokth, k2o %
= 5053 Wk Ho](TestDiet, Richmond, IN) ol 0.15%(w/w)Z AP s}, Ao (X9)= A|FHATE. o]
AFe el S5 () SMERZEE N9 300 ng/ke® 25 g Phy2olAl A, 1F C= 4 AL v

(%, 4% 32 TY) && FYL WED, TF B FUR &4 A4 W ES Wtk 1F DE @A 34
A SHECLE B R CSh BO)WE Walth g B vAe Ane-da shesgeldln, i B obd
gxolglth, ® 108 Fashe.

ZF7 FRHEZJo} o HAatulo]=(GL-3, Gb3) 72 3 FF3]
GL-39] A3l 7EH o7 GL-18 Y3F A2l Tandem Mass Spectrometryol] &]8fo] o] Fo] X},

gh ZFllo]E FAHo] Hdadl HEel o] = E AT (Ziegler, R et al Molec. Ther. 15(3), 492-500 (2007)).

23
54 (1) srg2ezige) o5 Hue) nesse) B AL
a-FEATH A BH ) Al elste] of/1E smelyel vhe2 mueA SR BrEUG. B (D) e

etze el of Aut AF Uige) Wue shesEe 3 Agsigen, 37 shesge] 4F 1
dol @ wWAx A&tk FRES Y 5] Aol 300 ng/kee] B (D) Vet irgo] ol

At VHRAEY GF HAE(F, R-BdolE BAW) L ARIA HAE(S, &9 A L 24/F/4W

RUN B =
Z9 GL-3 5% #4)o] 271 dvlt} &

s
% 7o) EAE uksh o], 11 AAe] Jzkl AA S8 (D vEReE g e Hue-g g F
oF A A ARG, AF, A D wHelA FRrEdole s el EGL-)) YaF F4 Sug
oF 509714 SFEIAIZLE. ol e FoHel AFel U ELAS) FF Al oJste] PR vhsh gol W
A8l A (=8 3 % e A as AW g, Feoteld % EF £E sk W(E 9 3
A WA Eojskste 2FaAAerlol s Aetol

.

uMHe] g BEEAM o2 wuk ofy}, vE IFYss

a ZeEEROA A 2 831 () FrEFEEERIY o] o]t FH e nlpAEo] BWE AR

BRT @59 &% 2 shob4) () slr|e2ei2atele o g4 SRIske] Waeol mie] slue-el1 nhgssel 57)
o @ (n=12/ @)l M BT £ 100 BAE et o], 3AAHNN Agetel, vheiES AE Hlx
E(F, f-Zdol= #AW) 2L 4SS BE(E, 24/d9/ L0040 (L3 £F A 2AZ A48
Atk BRI A48 ph92old, a -2REATA A9 1 ng/kg FolFe] 100 EAIE Hhsl e Ao
TSt SR AR vhyaEeld S48 (1) svlEEet2 Al 300 ng/kg FolFe] vHE-2 AHAtlA
W Folwglrh, ® 1o AR vheh go], RRIE S1Be-27 shgiEoA e (L3 $FE FaAIE W

1‘%
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[0208]
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B, SRTE 234 oyt = 120 Al whel gFe], Z3jF ERT/SRT:= sjHel-#f2 vhe-2ge] 3F 2 A%
A GL-3 FE& #aA7lsd 7P adHeltt. = 139 = 1% upel Zro], SRTE M- whg-2EelA
W GL-3 S FaA7lE B ERTE 2284 ofyshgleh. = 140l ZAJE whe} o] SRT= sjue]-#f1 v}
F2EA E-E3 o] A A AAA AN, ERTE 2384 ofy 83l

oAy, deaagds a4 (1) dvet2e2ads Weste] A3 dug-ga n$ase A5 ZEA
ERT 3= SRT 5ol ulsto] W wirjoll A thgo] Wwajom 43 Uetliglth: ¥& A5l oste] 1 2 A%

GL-3 49| 49t A SRT 27X &W GL-3 3d; ERT 2549 g GL-3 3; 2 SRT 2ol A

B. AY. #®A A X S(enzyme replacement therapy, ERT)®} 7]3d 7+A X S (substrate reduction
therapy, SRT) REF9 &=AFAQl Algo] F719] o|Hd& AFT *’F AEA AAs7] flste], A A &
R (D409V/nul DA el agla x4l A= Auldd d%5o] s},

g

5& A7 TES 98l AXx=, AMLAC(Association for Assessment and Accreditation of Laboratory
Animal Care)oll 2]&le] A¢t®l 7po]l=2}elS whebd, TACUC(Institutional Animal Care and Use Committee)ol
olgte] FHEI FAFHJT. M #h-2=(D409V/nul e 2F, v F HollA ST AAMErle]Ee] F4& 1
EFu A wk w = v WalE gle vy 1 A 2do)th(Fa 8 [Y-H. Xu, et ai, Am. J. Pathol. 163,
2003, 2093-2101], °] &&e] HA W& FazA & PAAl EdET.). ofd AR R 4T Aol
oA AxF FFIAABEEATolA e 5134 (1) SV EEE =4 EHf?} SHolA Zpol7F Tk vhERsk
of, %A (both sexes)?| FE "é—% ML= Aol FYTt. AT 24 FFIAA o= 7]

W

fr
mlo

RUN =27 a2k
FA FEE ATET] st 2 F o FAEE 25 AS 3 6 179 U} 255 /Mo 2% B, C 2D
= BF AR A7 SF A B Z A TokA (Genzyme Corp., Cambridge, MA) (10mg/kg)E A E-AHWE F3l4
A FAH100 pL)E 29 mit F 83 FYS WAt IF BE o] 8W FEA(IF AS L3 A7H) A
o] x2 FRFAAGrolEe] g4-AE FES AT, 1F D ¥ B BT Y 52 AARe AR

24 3}eha (1) slvel=et2 2k (Genzyme Corp., Cambridge, MA)S F3Wetth. &8 ¥EF 5053 vk

o] (TestDiet, Richmond, IN) =l 0.075%(w/w)E AU, dJ(A)HE AU}, o AHS O]-—roﬂ

staka (1) snet2e 24k 150 mg/kgs 25 g vb9-=ol Al AT, 1F Fe (88 W4 olyslga AT
S 12%°] & C, D % EE wet FAHAT. 4 2¥] B vhe-2 AT 159 33 RUHPE], o

E 57 2 AA AF7eA okEe] AAH FAS ARSI, FEES olAEE A F{ld oty Fola, FA

S 4tk 24 249 WS sgojoto] 2~ AelA FHWE(snap freezing) Al713L, F71e] A& {3t &
g

A =
7HA - 80 CollA A ATk, A whe 22 shA B4 95kl A H ATt

Hl=2 o

2 FFaYAeletolE F7e] Fygsh FF AN olE FES Awd vk Zo] AR FF FA M 95
o] AFIF PG (FHr =& [McEachern, et ah, J. Gene. Med. 8 (2006) 719-729];[ T. Doering, J. Biol
Chem. 274 (1999) 11038- 11045] ol E3 HA W& FuzEA B wWHAAe EstEcl.). FXH ZHo
ZAS 211 (v/v) BREIESWEE FoA gAstelar 37 TollA 15 B7F wjdkaqitt. 435S Y428t
BANE AT A &= 0.2 |ARo " FEIGT. A7l AAES dAEdsE s, 4 AS drisken, #71
de Ah ShllA HdEoRE AXIGY. AR olest AR EAMESI/ANS) A4S #std, 1 ml
FREIZSAEE (2:1, v/v) ToAM 27 WEE 50 ng HAZE(original) 24 TH] FoFOR ATAstaL
5 %o o F(vortex) A AT, ZF M=o BE FHE() pl)E & HA 35 FEHer wksla, 10 pg/ml
d3-C16-GL-1 W% ¥ F(Matreya, Inc., Pleasant Gap, PA) 50 pLS 78It AEZES AAdA 1AxA

7131 200 pLe] 1:4(v/v) DMSO:WEHE R A3t Adolgh &4 AQl dolo] FF M etrte] =9 ESI/NS
AL AZEF o] &27F FH]E Micromass Quattro Micro systemol A% (coupled) Waters alliance
HPLC (Separation Module 2695)°l4 3% Sit}. 13134': FE AMZ(20 pl)S 45 Toll” €8 HH(4 mL X 3 mm
i.d; Phenomenex, Torrance, CA)S.Z FU3}IA 0.5 mL/min ©°lA 50 WA 100%2] olHIEUEZ Fuj
(gradient)Z (2 mM ¥$EF O]—H]Eﬂo]_E., 0.1% —LE"})OE SE3Yk. AUA 0.5 B& 500 7104 FA38EA
a1, olojA HE 3585 thate] A&EAl 100%% A3EATH. A 2EE 150 ColA UAaA FAHYL,
A27F #4670 L/hollA EOUH(desolvation) 7tz ARgESY. 2 A (cone voltage) 23VellA =AlE A
§te] 3.80 KV= frAl¥= 3, Z; o] F&d ek A7 At(dwell time)o] 100 mso] AT, MRM R=of o8}
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] dojH A, 8719 A o] AEE((C16:0, C18:0, (€20:0, C22:1, C22:0, C22:1-OH, C24:1, ¥
C24:0) & BYHH 3s¢lth. SFIaPAevte|=e] Agss Ui 150 Juldoz ol 89 o4 %—%4 B2
o 71Z38t9 3, B #AB(calibration curve):= 0.1 WA 10 pg/mLe]l H o]},

FZ3. 2ATH FAE flate], 2AE A2olA 2443 B ofd X2 aAstaL, o]ojA F7}e ﬂﬁ]
of uist ¥y 2 wi7kx] 4 TCeollA PBS Fol Ry, Ee AZEL dae F V‘i = saEnt-1 2 RS
A9 FolA AAFFHANS (cleared), Surgipath R paraffin (Surgipath, Richmond, IL) ZFoll ZFA|A W]H
2otk 5719 wmlolaE AHELS Qﬂ ulo] A2 & (rotatory microtome)= ©]-83te] AU, 2H oY
(staining)d}7] Aol 60T EoA HAZs}ATE. MHAES Hemo-De(Scientific Safety Solvents, Keller, TX)ell
gt ssta o e-g o] tald %-n_(descendlng concentration)ol A A<=3}e & PRS Al sk, A A
MES dvtEA™Y 2 o I(H&E) Al 9J3le] 2Hloldslar E FEl-ml9-2~ (D68 Ex=F 2 A (Serotec,
Raleigh, NCO)Z o]&3&}e] gp¥gsle] mj= 2% (macrophage) S 2l th. PRSAIA 5 &3+ A|H 3 Fo), &g
O|=E o ghgol A @A), SHR/Mount  AwlZehs A x| (TBS, Durham, NC)ES] A3 ol Hemo-Deol
A AARsIA T, el (D8 WYY HAE JFE Fz2 A4 F A 400X ©]m]A ] MetaMorph (MDS
Analytical Technologies, Toronto, Canada) +4-& o]&3dle] ARt dE2l F9ost Wz} (board
certified veterinary pathologist)® 15 XA Ho] HAlEE BE AAEC dste] s

23

>

2

ok
oo
I
rlr
AV
ifiea
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=
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o
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o
)
N
3
rlr
fol
F
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e Mo

My r
o
ol
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38
:L
o

—m
2
oft

[o
o2l
12

AE A w2 (D409V/nul

A, T= (r

olate], A mpe-zo R 7)ol GL1 FFES f‘lEH
el

AR B ]'03‘:]' &7 w2

]

y
oo
fo o o N o,

2

flo
mr
we Y &

SFIA E B2 A tolA 9]
4 T 87 7N 7= A
FAAXEZ, GL1 & FH3]

L
2

=

A 71z Felwk {Hﬂl%—tﬁ%—ol P!

e A. Grabowski, et ah, Ann. . Med. 122 (1995)

FazeA B mAMe £3dc.), 1A vlgxa9 ]ﬂoﬂ/q,] NA Z=zo g

2ol ekl © wkSalA] @oktl. T AU B EAtolAe] 2 Eolgke] ol nxad ulzxdolA Uehd
Fokth. B4 T FE 4 EE 8® FVMAYIE AL A 6Ll FE

& °oF 50%7HA AR, HelA, v e txd

11}(e3
=
fu)
=
r
Kl
o
=
. ox
<
>
o
o oy N

o

2 oF 60971A 9] it 8 Fold Fol AT Aol
ofzF o e Awe] 714 Zat obhE (A g Sl ek alveolar) MARAA o) tiste] FE Faol A
4ol o 4 Ea7] Wielth. wg w W viwe w o)A o GL1 AA(clearance) 7t HAHE AL 3

FA(systemic) FY olFo mA AA EXE Wdste= A ZY(FH &F [S.M. Van Patte
Glycobiology 17 (2007 ) 467-478], ©] &9 A U8 Fau=A 2 PAAol x3Hr},). ]g éiﬂr% 7]
22, 29 AR Foid 10 mg/kg FFFAY B ZATholA o] 83 ol Folz o]Foj A8y QWS 1 o
o] AFE Hst] AREEH AT

2A pppse] ZhA GL1 FEE W) 1 aa B 7)E g AR JAAd 244, A% E M vk
29 AUEL Ax2F FFRAUBZA LA E 2ados WAR E: eAFow

| =
Agstdtt. 2% B, C 2 DY vpe-2E5L F4% LIS AAGY] dste] A&F npel o] g4 83 FoJ(2F

7kl AA)E wekeh, olold, the TEEAIAL Fvbel 10F B A A el w shaka (D) svlee
A (150 me/kg/2)e] FHELRL, TF P ow@ ARE WA @1 58 UEEoRA 48 s
Holo] AP} WA, vhAES WEE G &AL udm, AT FIA AEE S s Aol
Adth. ik BE AR 25 Fol HoRPEH A (L1 FF e 0wt AAHAG. o5 BEE| 1073
27} Auglel AAHES 18U ©, 159 7 61 Szl FAWT, ol 2 Aol A7t Bt 7)Ao
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Aol WA AL YENIT(E 2, A9 0. olF 5 ALY gawe 25w Hx thes e
A Ea R ololA 1Ee]

(% 2, AY ). e, shgsgoe] 1059 77k 2 &4 o s (1) dvie
srjzdor ALHATY, 289 b (LI $Ee mAY gz kel 493 Woldrth(E 2, Ad
DEF). o] A3 ek (1) sivietzeaygdl o@ Z/bHe Azt /14 AFHS 23Ut AL A
Foh FUIEAE, QA AT/112F) B HEA (D Avg2geignos Agy a4 EAEE 94

mAe, wd AR89 (2, 49 P vjad o, I Aerp A4 GAN, Y

o
AR
lo flo
o,

N

3

B YeERAT. o] 8 REHdA 9 (L1 FFS #AaA7]E SRT @59 48 Eot dXA
s (i =9 [K.A. McEachem, et al., Mol. Genet. Metab. 91 (2007) 259-267], ©] w&<] #A| W& #
A2A B A EET), A v (D409V/nul D)7 Fhe] EA4A S BsthE AMS Wk 3
2o 3 [Y-H. Xu, et ah, Am. J. Pathol. 163, 2003, 2093-2101], o] #&¢ A4 W& Fuax B
HAA e EZIETH

WA] pp-pze] Bl e] GLI s "] Pk a4 B ) g AR A 24, A5 MY M
vh-aE A2 FFIAAYBEAGeRARe R 2 F3F Aehe A2 W (L1 FES tEF 60974 AR
(= 3, A¥ B). ol TEEC] F7] 14 glel 7P94 10 3k AJgro] Aues 8 &st= 49, 714 %
= 2 Ao AEAel HEEAY Adew HEohta(® 3, A9 0, vAY dExad HE a4 ggivi(=
3, A9 F). ofAX v e (L1 AFA H=rb et o sve A Ak, o] AL LI 3
A (~500 mg/g =2; = 3, Ad A) Bk HFIAM(~1500 mg/g =25 = 2, AH A) 71H9 Vx FE7F H
A BEH= Ao osto] P EY. mh B ojojA 3519 *ﬁ‘ (1) dmetegasddor 2% 10 3+ Aed
SEES U GL1 S M B gAE YEhda A" D), o5 VAY dEd v ARG
d3e] SolHtH (= 3, AH F). oA SRTe x47H(dep10yment)7} 7148 AFAS AAAA Rt ofyet, o]
7|l A o] FA4 o] Hirs FUMR A= 4EE e AE YET. Aol o] oo SlojA, IF WiA
a4 2 71E #ARe] = ade dA 71E oA Frhe Aas 2439 A 2o A EHZFLOM
(=3, 24 F) ®»t} 12 3¢ i‘ri‘@‘ (D) sveasatgrtos LEJ‘& nh-AaEl A o st W GL1

(&= 3, A% E)] e, S G Aa A8

A] mleAEo] Hloilo] (L] EEE WEry] 93 g2 E s]F 72 RS Ay Ao
o Zo], 7 (L1 FFS Axd SFIAEBEZAITtolA| o] Aul FAE Folof o5}
27 &t axe ok A% MY 1A mpe-o] Aune ddA 71E wRe] 30% fHARHS X
HB). It 10 F B¢ A Yoyt ¥FHE FEEY AL odAU=E GL1Y AFHES Yl v
A Fry 92 g2 GIrh(E 4, Ay &F). WHE FdI k4 7)1zl Z2A sk (1)

, )=
BE BHoHE ok FHE BEEE BATe] FolE A vwew /14 FEo) dAE UEIZnCE 4, 4
A A Z

m&‘ L
m[o k:o{t
i
)
o #
fr
N
N
i
32
ui

90, WA dazelAel Anth 4Ys GAvh(E 4, AY ). 0, ege, i ,
g4 (D) dvigagatele #49 2R WA 5a 249 EAhE e AFHE AAAD B of
2 I

2]7)
slvjehzel2ate gl ol@ Ani,
401 9Th(E 4, 29 B).

a2 ® 71Y fda AR Fo 24 npage] ko] 2Hye]eE 24 FreAel Aoldt An aMe] &
A ztstelr] Sjatel, 274 AAES (D68 WlAETA wiAR AHo|datt vAE] AF 34Y uM AEER
B 92 2 s #4212 F ol ZHa3e o ges] watEA edar dol gl uge] Ad-&
A

_\:,l_
3
(lipid-engorged) (D63~ A wke-2Eo] EAE UERNAT. 7] Astehd dolelet dAEA, Axd =
il
o|
A~

&%
o
O

=

A nRAG A7 25 A5 FoH FEEe e o5 HAAA vAmgA A A de] AAA
AAT e, os % = glol 71 1057 AUES slgary, 18 Axe A%d
ojale] R weh o] GLie] AFAe FAZ AT, e, 2 AEeAe] oled FAbE wel nhes
Sol A 4 A1kl AR FEA (D) velzEEede] oF /A 7a ArE Wkt w2o] gloj
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. QrelA QFE uksh gol, B (D) AvIEEBEAgnS we IM vhAEE 94, IRT % SIS &
e wE AER LT JRE ohUAW, 7149 FH gaE ehIQTh. TR AHcIAe) (Des-Fy 2
Holdsl A% 94 Netallorph 2ZENNE olg3te] A= 18). o AMAA ] Zelol gl 4
e S HoE A4 3 GLL £E9 FE WIHAC (% 15), F/h2 v Az amel FHHL gl
e Alore s

Aol 8: uMwe] npe- meElo A o] shet (1) vEt=ErEitie] 35

+, AAALAC(Association for Assessment and Accreditation of Laboratory
tol=gkel S wheba], IACUC(Institutional Animal Care and Use Committee)oll

D409V/null

M gha =
2093-2101]1, o] &9 AA W&L FuEA B HA A
21 (1) sne=e=2k

-5 (Far F& [Y.-H. Xu. et ai , Am. J. Pathol. 163 (2003)
EFEHS A o x| nEt A&t s 58

& FAH A Aol zpo]7h WA H A %Li’ i,
22 10 nl/kge] &F o= wj

Aol 17UzE Tde 849 Eo o AAFY
a3 FA8 E(WFI; VR, West Chester, PA)ol| &3
ii 3 7 Folgs fAskal 25 mg/kg/¥E St
A @AA TUIR TG AA A FE FAH FEE BUHHS | Y8, nlexE
ol SAHNUY. FEEL olitslEAi olEle] = Ha, =S4 :Ll:ég] Z22AS fE=F9ct. 7z
< olofo] 2~ Aol FEHYFAZIL F7Ee] AErF FHE W7bA] 80 TellA AZE AT, YmA|

s $AL S5kl £HHA.

olo
g

I o,

R,

-

2

>

>

o

a

32

:L
. o2
i‘?ig
po =

1>

_).,l\./

rlo Lo

==

A wa lEgPEel skl ol ol %%;o A
]
4

oo of
L)
2
32,
32
aui
ol
2
s
E
_Y,VL
i
_Y,VL
it
>
>
o

9d Aol A3 75 mg/kg/¥ WA 150 mg/kg/
S

o
2 o> e,

_‘5_‘_01
=] 1:1

a2y gEF ZEnfEETlo] ojsk FZF FEFYAefrlo]E Ee] FFBE. AT wE ARnE YT
(HPTLC) &A1 Hz=gh who} Zdrh(ar & [A. Abe, et al. , J. Clin. Inv. 105 (2000) 1563-1571]; [H.
Zhao, et al. Diabetes 56 (2007) 1341 -1349]; % [S.P.F. Miller, et al. J. Lab. Clin. Med. 127 (1996)
353-358], olE& wd<el A 14430 HuEA B A 2., 7tds], dA A 88, Ak PBS
FoA 22& = Fi, =2 42uY7lolE (sonicator)ol A ZS-3]
glstozm o = 5|5=5k0ith, AYS FRB Y2 uEe:
= A

S
“(saline) $Hg Sse] A A% BHH
A

f
oy
nHN-
[«0

o

o kAT o
K
o,
o
-
T

.

>
Moo g -
o m> & ox -

ol AL o5
3.1_5

=2
N

[>
5
o
m
®
El
e
)
=

Ames, Methods Enzymol. 8 (1966) 115-118], ©] &<
5 EToEA AMRS] Y% 2axEdE s 543
#E AA HP-TLC Zdlo]E AellA SF A ehnto] =9}
Ho|E9 F5% ¢S Tfidle FEEO F

“+(Matreya inc. Pleasant Gap, PA)JJr St7 HP-TLC Z|o]E o] "Hojr
7] AdS &slska, 3% %LE] oA Ol E AF8hE(w/v), 15% aH(v/v)S 7HAaL AlZbglslglaL, elefA] 150C
ol 1083+ Hol7 Ak, A& W=7} FEA(GS-700, Bio-Rad, Hercules, CA) Aol HEH I, Quantity
One software (Bio-Rad)oll <]sle] &A= S},
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A RYrYel] ostel 24 FRIYAGTIIE i Y], STRAAVIISE A% wsh ol 4
% BREAY olshe] 4 (1.

Fslsld ot (3 & [K. McEachern, et al. J. Gene Med. 8 (2006) 719-7291;
) 11038-11045], ol& &= HA &2 Fa=A B gAAde] &
gt ). 7&]—19“ 2: 1(v/v) iii?ﬁg HehE FoA FAslelar 37CoA wgsisitt. MES AR F

=
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A7 o3l A= FAWESI/MS) FAS f8te], 24 AES 1ol S22 EE/EE(2:1, v/v) FollA
50 ng Y9 =& TH F5HFoRE AFAERNL, 5EI GFAAY. ZF AZ EE FEUOuME B A
3¢ FEHes -C16-GL-1 W& E+FMatreya, Inc., Pleasant Gap, PA) 50 ul& #

$9kskaL, 10 pg/mL d3
7hekginh. AEES A4 6} ol Al ZZAIZ]aL 200 pLe] 1:4(v/v) DMSO: Wlgh& 2 A4 sklch, Adoleh gha A9l
Zolo] ZFFFAA e ufo]=9] ESI/MS #242 A7|EF o] A7l FH|E Micromass Quattro Micro systemoll
AAH (coupled) Waters alliance HPLC (Separation Module 2695)oA G =Sitt, 20 vlolazdy A& F&
B AMES 45 CollA €8 ZH(4 mL X 3 mm i.d; Phenomenex, Torrance, CA)ol F=¥3F 3L, 0.5 mL/min oA 50
WA 100%2] T-ul(gradient)e] oFHMEUEZ(2 mM 42F oFAElolE, 0.1% £E4HE &&31I300. 344 0.5
BS 500 f7]olA SABI AL, olojA] HE 3.5 HQk AESHA 100%F AIHUTE. s L& 150 TellA
dAs A FAHNEL, AL27F 4 670 L/held Egul(desolvation) 7FAE AFEEHAT. 2 A (cone
voltage) 23 VoAl Al Zgto] 3.80 KVE FA == g, 7} o] FE digk AF AltH(dwell time)o]
100 mso] ATk, MRM Z=of o)t ~#FEg o] doja], 8/le] $-AHF o] AFE(C16:0, C18:0, €20:0, C22:1,
€22:0, C22:1-0H, C24:1, % C24:0) & BYHH a3vt. FFALA ol =] AFsh= U x5l st
olE 879 olAEESL Foll 7IxsNa, B HAHB(calibration curve)= 0.1 WA 10 pg/mLe] HHWelT}.

FZeF ZAEAH BAS fsto], 2FS A2 M 2487 B¢t old ¥ =T (Electron Microscopy Sciences,
Jo1d F71e] Aol gk #8]7F & wi7bA] 4 CellA PBS Sl HaE At}

3 ic(descendlng concentration) oA ©FAsAEH L, AU FA *ﬂﬂﬂ
cleared), Surgipath R paraffin (Surgipath, Richmond, IL) ol HFAA 71Y9EAct. 5709 wlo]l=
AMELS A vto] A2 E (rotatory microtome) & ©o]-&3fo] Ae= ¢, 2ol (staining)st7] el 60C
oA Az, AHES A FolA Gretagsta ¢FEo tAld FX(descending concentration)el
A Asleta, BAES Slth. 3% oFAEAtAIA 183F 7t -, 3% oMAEAL pH 2.0 5 1% Alcian Blue
8GX(Electron Microscopy Sciences)olA 40 #3+ 2Hlold &ttt EolAd &4, 1% 7122 AH(periodic
acid) oA 183 a3}t & &Lglo]=Z Schiff's reagent (Surgipath)Z o] 00}01 123-7F 2Hold 3t
e B2 587 ANE T, selolmE mLolH BHEAZ)T, SHRMount AW e AA w) (TBS,
Durham, NC)E2] AX] Ao A AASFATE. 7oA oz Ad¥y uM AEE 10 12 [ =
(HPF, 400x) T w77 AE 7HEEES o]&3te] AZFst=drt.
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A3

D409V/null vR-2Eo] dish 3184 (1) &r]el2El2gkele] Fojol g#t. DA009V/null vh-2Eol Al 3heh2
(D @metzgaqtds FoA aa7h J7hEdeh. di=zf A5 71 vke2EolA 10 =3 sjad gl o8t
o] 150 mg/kg/LYdml 3} (1) s|netZElE2AA ()R] AFolA SF 22 A ghrto]l= AElolA S JA 7)o &
ARl Ao Holx Fo)o] FoHJrt. o] Ay mb-259 FEN EE FA(feeding) F¥ol FH5T
e gaE ZbA] gtk At AA 713 w9k a5 AT SAS mAgE nhe2E AT HE AxE
LER A ekgkom, o= 318k (1) snet2et2tgo] Aletoba] oAlo] aab2l Aoz vehd fFof gl A
2 F8E A tolerated) = A Ao+t

ofg]iz, & (presymtomatic) Q] 1A plP2ES] A E OMJ s7eke] (1) svieti=e2sd9e) 2%, 33
2 (1) SvELZEEAE S oA (AF 10 F) DA09V/null whe-2ol A 1M Axe] & 2 FFIA =
o Zlad FH9 il wete] F7FHAG. o5 ol A vk lé% e AN He FE GL—1—%
UERSITH. A5 105 $E52 1053 g gl oJste] 75 B 150 mg/kg/ Dol 384 (1) @|vet=E=
Aol Fos gt FFadAulels #Ee 542 g A% Hlélﬁ(vehicle) Ad dzwd vag
m Folgk ojF&zel ZAE YT, 150 mg/kg/U R AE JoolA, FEaAAGulols 3 F b
2oH Aol A gz o] 219] 60, 40 2 75%0] ATHE 6).

=
=]

A2 g D409V/null vk9-2=E59] 7+ 2 HoA F
AL 34eka] (1) svelZEEA 0] o] %%
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AT F5A19 WA E D409V/null vh-2~E9 1He d

& Yehgdch. 10 3 g8k (1) OﬂulEPEEPEJOSQ 150 mg/kg/‘”i ﬂﬁlﬂ -5 A77F BT 9 #}
< 1A AEEe] BA E Edste S YEhIdT. B2 Aold A S A9 oE AE

A AlEe] RIE7E 518 ( JEFZEt2AMl o] AE]dl ml9-2Bolx AR o wdthe
ki = 2 LA AY M w25 A ek (1) SV ElEE AR o] vl
d 4 FAHNS “H 7AAE 2 oA FFIAAM el =] 4 9 O AREA T 1M A|Eo] AA

Pq
Z
)

o] RE EAaks Weds g R e A mPAEL Agshsd F34 (D dreeid) &b,
FHE wolt He& ;A shpaElA B AL WAL GRAEd S8 (D dAvleEsauge) i
= o Pl

=

% 7704 D409V/null w252 1073 3G el 40}0% 150 mg/kg/d<] s}sh2 (1) & El=2Et24k¢do
Fogdrt. Held ve=59 2, 5 2 ¥FelA, A § 55 2 10 Fol SFIAA o= Ee B4
2 gl AT zUlo TEE AL WA TUFEHA e AS YUERAY. AR 105 o 2RI AA
H wpg2=Eol Hske] 7ol A 60% T Wolx|al Hofl A 50% T Srobx|ar el A 40%
dulet2el2skdo] A W shd We| EAts FEE 2te v E
©

A 29 F7be) 4 oAlshzel wdHelith: A e
24 Aye] 24eers A MADE YETs vwg 9 AelE D0OV/ull vhEe] A 34 A
E9) e £8 e, 14 A5 $o s AR WAES ek Aele DA09V/null
RgsEe 57 W 1057 AH BEelA A AdeAe A% 2 ded @ 34 AL F £E ey
o5 AW RRAA M AE S wAE D0V/null vhaEe] Aol wskel AwE ol @A, oF
ol ol dYE EAs: BSA We 2t BEAN Frie FRaAAvllE 4 9 1M AL A
Jo wAAoR ASthe AL e

9

F544 (D) dAveanatde ie FFadAeiel= Aol date] 1re Sol4g
AT 2F FRTAALLAGA FYE SHT 299 B | IAES A 4 Tad 53
Folgpol A FE AU BZAholA] B4 9]
d g dxe] ALY 1§ Aol A
A0 £ 2 el el el A SEE AY 8 S WU T RASE a9 9T A,
ser4 (1) dvEzgaagde £ 44 2A04HT AARAY: s 2

o oj% el W WM 27 Sol ADNE ATl UERE e} ol

ARE Wl EFHE o2 AAR AT

ol vl gl MM Fol awe ALgdE AL olgm ZAPRAAe] w9 rsdAsh ol 4%
S

01N
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BeEehd ME dehile 58 2N vheas B gRadAselels 548 deHos disigit. ofd
AT 1059] vhe-aEE, ofY tiEel skl Ao e FFAAAvtelE FEo] FAEstal vt
seets, 1M Alxetal s 5AHR] 28 24 vARsAE oby ek 3Tk ek (1) EviEkE

2219 150 mg/kg/ Dol o Age BE FH7Fed W IHE TEAIAL, M AEe] BEs oAl
o}, gaz 2= /\ﬂﬂ—u]-o] %SL FE % v IM AEE UEls 52 vk %OW, Ae 5 5
EE 10 FF : 114 r;f

steta (1) 3 1E}EE}E@°§01 FEAAR o= Fte] HA& oahz d asbdoldrhs #E2 1AM
Bel ARE s L F e A5 A Agdd

L7, o7ldl AAE dolE=, shsta (1) Svet2Et2ateio], Ao vk melofa WAl g
S UehiA dowiA, FFadAetvio| = AletobAlol tate] &do] 9lar Sl A= AL YER
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O e AFRAAT F& Wel g 2 vk vhReA Raddeviels 4 2 14 A% P42
AFozA Wel AL AFAoR detdrt. o wae F9 () sivEzeesde] soksh 4 =
Fol 1M B 13 2 AAHes e FYnsnndds A% golol te E shte AaH A4S AA
& 4 gtk AL Akt

AAd 9: 3teka] (D snelzelErtde] 4 2 JAH A=

. 50 & 100 mg 77 AW e (1) sne2EEade] Y4 A=s 5 —37}94 7 A A 1A
B9 1(GDD) el ZA™ 269 AA(16F:10M; F o] 34A4); W 184 WA 60A4; =% @wel)S 275ttt
A5 HAg mUZ(84 10 4HS 23 Faw FAZ(FAF 45,000-100,000/m’) E= NFZ(HnI 2
8-10 g/bl, <34; 8-11 g/bl YA)S 7FH ). 01h FTE 12701E ARE &4 XS (replacement) TE 7]

o o
%

Lo S - e
N
N

A XNEE BH ZJh. A E(composite)d] & 559 FH2 XE 525 Fo F2ZW F=(+0.5 g/dD)
= gAad F5H15%) 0T, 2 84, J|EER QA tHA|(chitotriosidase), FF I LA gulol=r HA] HIlE
b SAEL A&ste] AR Fr|HoR HUEHY T,
dy. 52 F dolHE 2099 FARFE o] &rbselal, 4 WS x7]ol FHEglal, 2 ¥ A& ATl
o e Fa T2 20 Wel &4 F 19 WA wEasit. VlEd ety 52 F7hA9] H(1SD) Wt
= 7tz SRR +1.6 (11.35) g/dL; A% E5 +43.6% (137.59%); H1F 2 7+ 82 (A4 wl4:) 40.2%
(110.44%) 2 15.8% (110.39%); 2 Z1EE2]QAthA] 49.9% (120.75 %)olAtt. % FFaAAMgnlo|= =&

o= ?l.xq J}o]i 70— 5’:

Tl

) 3
gl A 47 Fol AFHAD, A (D svg2gaitde 8875 EXS
639 FAol A 7Ale] PEE RAA olWEs} BuHAL, BF AEn AEa A HoIe

AAle] 10 3ok (1) srjet=et=qby oFdt A=, 100mg W&

100 mg Aol A=W shehy (1) dne2e2add, mgd A 2 A 29
29 Z(hypromellose) E155 20 "4 23 o] HER EFJAZAT. F 9o FAE AEE AEESY ¢S &
Ak 797 (high-shear granulator)ellAl 9 W] 1233t S8t

X9
100 mg H&& AR oFsh AlY
e
A& w21 100 mg & 949 FAg G % 2+&(nominal) HIA] Aol
(%w/w) 21 71,000
M AAF 19.2 kg
33t (1) 3|vEl2E= 100.0 37.0 7.1
s
A AEZ e~ 45.0 16.7 3.2
FEO A AS5E 111.5 41.3 7.9
sl raWz o= [15 10.8 4.0 0.8
=4 HF Yol E 2.7 1.0 0.2
=73 F % (mg) 270 248-292 mg
AA % %A 100.0 19.2 kg

olojA, A" =(2.2 kg; 11.7% AX AETH 7IE)S AA4He= gRiste] gsd w7t F497] B
(bowD)ell H7Fste] A&EES 2 FHI. F24 FAHES BE2HH AAst 3d =2l (rotating
impellor), =3 =3 ¥& FIAZTE. oo, F2 AHES A4 7, 2 (static), LA, HM=(bed), E
ol (tray) =eto] Q2ellA 50£5CA &4 F A=A oate] <l

skolslo]l G2 e 3.5 ¢ o] 7tA] ARAH
o}, ololA, AZX FPYEL ~38Y LS EFGAY|, AdE JFPES V-BAGZ o]&Ft. ZEAE 93
HI=00.2 ke) & V-2 e A, S i line) S5 ek Wort
ATE. ololA, HF

e ol & ﬂo}ML

line) A= FU4 H=Ed] oJste] 5
S8, W A% A 29 gt A
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SXE ae £ Aol Ax(dedust) H At

Aol 11A: spsta (1) 3v]et=e=4ted oFst 24w, 10 mg A&

10 mg He AP AAld 109 A4S Aast A7 Atk 10 mg Aas FPshr] fAstel, HF
EHEE, Aa T 7IAE o8t AAT T3 THOR(FA 27 mg) #4 E #5-Atol= e ddl &3}
= g N4

Aol 11B: 548t (1) 3v]et=e=4ted oFst 2AE, 50 mg F&

=

=

o

Mes GAZA AT, 50 mg PES A7 Ysle, H
Zeo 2 (HI 135 mg) #3-Alo]= A& o AEsEIY T,

Aol 11C: spstA] (1) svjet=eesbey) oFst 4=, 150 mg &

150 mg & A= Al 109 Hge Aest dAZAA APttt 150 mg e B fste], AT
BAEE, AE T3 7IAE ol&dte] Add T FFOR(FHE 405 mg) #0-Atol= A& el HeEstaigla,
s Haee 7 Aol At

o
SAZA DB 25 mg MEs YPsk] HAste], HF
TEOR(HA 67.5 mg) #4-Atol= e ol A&stelglal,

AMAld 13: 318k (1) SFEl2 24 oFE A5 28 - CYP2D6 S AlA

CYP2D62] &3t AA A=AE(30 mg 8H7 13 7 H= 24 glo] Fojs= 3eky (1) Ve EeEqtsd
(100 mg BID)®] thare] 7 FolgFe] ok& 9 8h(phamacokinetics), <HAA 3 38 %E(tolerability)E 37138t
71 flste] A2 ST, ol A2 367l AAF o (17 HAd R 199 o)l N 34 (open-
label), Al =AM AFoldnk. 22 542 AT vl stk (1) & E=E=2E4 (100 mg BID) 9
v Folkt g SEARe] PRE Frbetal, FUkR @ FojRkel gskA (1) Sv|EtEEEANS Fofet
Ml ek w) b Folgpe] whE sheh (1) F|MEFREREAMY] PKE H7hshe Aol Slt.

svletEet2st o] A A71e] Wt PK detuE = aAlo] dAel A4 w wdgolqlaL,

av
e

2

24903 AEANE B Folats AL, F84 (D dnganid BEe gy S Rl 4

L o5 Aste wEAEe] B3y (D) v

T

rr

74
38
ol\ £

N

)

>,

A

RO IR

2

CYP2D6 A A= Uzl oFE 3} =
o] "asitl, JEFAE FrE 7Ithe A Bl oF 1,58 WA 28 =%
Ei ol thAREE 5 skur) CYP2D62] 7f

>,

2

o
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Ao 14: steky (1) Sret=et2qby oFs A4S A8 - CYP3A4 AAA] B p-= 2] ZZ 2 H|I(PGP) A A

A7 3 R oAt A AEIUWEM00 ng sHF 138]) 9] thg Fojel A e a4 gle] skeh4 (1) 3
MEt=ER2ATY (100 mg 87 23])e] the] b Fol#e] oFE 9 Sh(phamacokinetics), HHA B F &=
(tolerability)E B7ksl7] flste] A7& SRk o] A2 362 143 td(18%W 274 2 o)A 7
W A (open—label), Azl ©A9] AFelglen], oA ek (1) sn|et=er=4ta o] 100-ng T Fo%F
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Fol, 8h8b4 (1) SIvlEFZEI2Are 100 mge] the Fold Fol, @ Bt (D) slvierZ ek 100 ng(3h
28)% AEIE 400 ng(3H7 13Dk W Felshs e T ) Jgtew ol Felth, B (1)
SlvlebE et abelal Al ESE pa50 3A4("CYPBM") % p-FHmTREQlS] F AIAel ARIE] wEy
Foliz B9b (D) slviEt2Ea st ] A @719 wmBAl gl @l g e EAY ) 4u) 7}
g zaath webdl, olul sheka (1) slvEEEEe e ojn] We Fabs (PIM Ei p-Ieaze el
A AL B ol Folxl AmelA QIAAL Kol gast Baw 4

Ane] 15 - 8t (1) slvlel2eese AR oA AT

ok 2 g% AALAA Add o)A 2y WelA stEh (1) dveEt2et24k 2 F-3 Al (excipient) (FEZ Y
T3lE &3t gz, O}HW PH 301 (m|A2 AE2=29~) 2 Methocel EI5 Prem LV (3|EEAZ2dug A
E22
O

2NE iﬁﬁoi’ﬁ sHES Azsln. 15.6% 25 == Hrbstar skl 54 AyHE A
Atk 54 FHE #10 Al(sieve) (2000 vro]=Ee] 7H7H)E o]&sto] AdEsiitt. e & o]ojA 50Tl

A 2A1%F ¢toﬂﬂi Azxsgth. Azx" APE #18 A (1000 wlo]A &9 )& o]&3te] AT, EEAl
Z2YME Hgvlo]lEE Bz Hrista E3tste] HE SU=E IFASIY. Alxd EWH=E 7] Eed o
EF ST
I 10
Lot# AP FEZ o}n] Al pPH 50 mg/100 mg IHE
drstE 101 A3
1 1 2.1 2.1 50 o
2 1 2.1 0 50 oln Al gl
3 1 0 2.1 50 gE= g8
4 1 2.1 1.1 50 opu| Al A&
5 1 1.1 2.1 50 gEZ A8
6 1 2.1 0.8 50 100 mg S-AHS
opH| Al SFE = v
7 1 1.1 0.4 100 PEF

Methocel (HPMC) 7} 2 WHA] 4% A= AFEE A}, Compritol ATO 880] 1 WHA] 1.6% HHZ AFEE AL},

A7)0 QAR Aolg WLSEZ oA H&S 2% ) AW BASE 4 ARe] B S @ AL of
sleh7] gletel e 85CANA 3AZHFAARA ol A £4) wFALLh. o] JEEE £AL 2471900 50 ng
b AFS @l AYE AEIE S5CAA 3UF dojnl A3 fASGTE AT Aol Flxsol
EEEEE!

A7 C18 A (Waters T3, 3um, 100 x 4.6 mm), 0.1 % EZZSFLRZOIAEA(TFAE 2=
1=

2 2 opAEYEZHR o]Foj7 5 AH(mobile phase), 280 nmolA1e] UV AZ, 40TCoA Y A && 2 {4 2
nL/ming ARESE 9 Fll(gradient) HPLC WS o]838te] 4335t FHl= 0.583F 5% B(oHAIEHEH 2
0.1% TR A FH& AlZskadar, ojojA 1587h4] w3 4.83% BolA fr7] Bws S7HA% T

7+ AY BA=e] HA —EﬁH 7F AXFE AL, APT:SFEZ=opn] ] Hlof] tiate] xR aEslon, 1 HAiE =
1591 ‘/}E‘rlﬂ th. o] A= APIS} ELEZ HI7F dAetA FAE wf ofnjAde] <Fo] A= AFo LS &
AA1ZItk, oln])Alo] ZﬂJ—E] B, ABE 1:2.1:09 APL:gtE=olu]d H|E 7HAw, o]Z o] 7P kA F A

Folrh, GE=I} AARE A%, ARS 1:0:2.19 PLFE=0pn A vF A8, o AL b wlsh vl
¥ g SAAE) e 2T s SR 498 QAN G0, ohae AYe g
Aet. e, REATe] BE BASE 45, olES AR WLk A W grEe o4y

2

[} T =
o &4 #d3t =% JJr%i 5“40}” s Feo. MEd A
ol = e

2E YHE oWg Wsrh A, so)x
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