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deficiency: ASMD) SA}ollA &4 A Eol|Ae] AFumA

v AP &4 (recombinant human acid sphingomyelinase: rhASM)E ¥3Fa}= ook,

FanAda sl a4 ZAFPZ(acid sphingomyelinase

3
A4S BARA] 9%, AxT A 24 A% w
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ALl Qoin, 7] 25 ALE SAT-UAAL AT ATA AL, oo,
379 3

A1gel oA, A7l Az Q7F A AP d- R 5 A (rhASM) 7F Z U %= (bone mineral density: BMD) &
713, 4714 BIDE 4 Fol MAHEAY e ofstH X ks 3, 9k,
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A1l dofA, A7l AxF Az A 2 avd- R AL (rhAS) 7 SR BAEE #xe] aWHE
MAAZIAL, 714 E445E F4 o MAEE A, o
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A1E WA A48 F o= 3 Foll oA, A7) AT} Lo}l A, ok,
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A1 A A4 T o= g Foll SlolA, A7l Axd A A 2B v A ZA(rhASN) 7F 22 FTHA
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sphingomyelinase deficiency: ASMD) ZFx}ollAje] w44+
dasre] g0 #sk Ao|rt,

e
(WSS
ML -

Hl 4 7] &

2 2 amdd s as 2PSAMD) > S dsts AT #faFE A Hooltt. ol& AT i
2bg 2B andAREAEAUNME FEslshE SWPD1 ARt A 9] EAWe|ZRE 2 EE FGAA E4 F
A Agtolth(Schuchman et al., Mol. Genet. Metab. 120(1-2):27-33(2017)). ASMD Fx}= AFumAHS A}

@ 5 g, O A3 OgE AwdA eagl F950), A2 A9l 1F 48 2 AFRNL oblw.
D

Ak W, zh, d R Sl FHaEHE 2 g8 Ao SrbE A

7} & FHYQ Fobk AW ASMD(HAMA o2 A YUk-HW = NPD ARA deld) s 27]-70A
2L = & 5AoR 3, FAS zwste] 1hEd, 2 wMEA Jgste AAHAS A
o, A ford APE3ET (McGovern et al., Neurology 66(2):228-232 (2006)). WHd W% ASMD(NPD B)
2L AW ASMDINPD A/B) 3l FolzHE AQ7|7tA] thekstAl /A"t (Wasserstein et al.,
Pediatrics 114(6):e672-677 (2004); Wasserstein et al., J. Pediatr. 149(4):554-559 (2006)). NPD B 3z}
v BE ok, d¥Hoz 24 o|Fd utHEch. tjF-E2 NPD B #xb= AJA7|7EA &S NPD A/B #
e AAEAY Ao R JPdE F v obsv] AATAH T4 AU dv S FEHE e AeE &

R,

2k, #1 2 dolsts AztowRE o oS WA ASMDE 7HH A} B wAsly | zHEY, 3F 715
of, MaA ¥ 2o 2 diaw ga5S T8I (McGovern et al., Genet. Med. 15(8):618-623 (2013);
McGovern et al., Orphanet J. Rare Dis. 12(1):41 (2017)). o}F&7] E<te] A4 At @ ZHof, AW L&
TAEE w3 g ASMDE] BA4E Q) EAo|th(Wasserstein et al., J. Pediatr. 142(4):424-428 (2003)). ¥
g Ao olE AolMel FH A dololth(McGovern et al., Pediatrics 122(2):e341-349 (2008);
Cassiman et al., Mol. Genet. Metab. 118(3):206-213 (2016)).

ASMDO] 322 o]¥H& B APGE wiEol, of A Akl aIHRl A& Wik He Bavh dolgiv.

gy o] g
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oo Eg A AYYolE 8-S WA kS b s~ avddRdlas APS dxE dYste oA,
2 Bxlo) Al B¢ g7 Az Q7 A AFundARS T A (rhAS) S Foste], Sxte] FUE(BMD)E A
AA71E GAE 28k, BID AMA (A, S7hel Hast Ay ~gunddisas A3S el =
T2 AA7E IS Al

B oue 3 24 uwde MdS g8l A g andd s as @-QZ(ASMD) AAE MYt @A, o
Fapell Al B o AZF Q17 A 2w dA RS A (rhAS) & sho] Fkato] A <] %Zﬂ, ke JhA
N7E GAE Egsks, F4 S (dE B9, IS L/ A8 WP)/I 7)ol Fadk ASMD FHAlol A o]
£ NN = e AEE

Boabm e wrdl ale] A RS s A A anddBsgas APESAND) IS HEstE A, 2 3zt
oA E4 gFol AxF Q7 A AF AR EA(rhAS)E Foste], 3zt ko] A& MM e H
AAN71E dAE 2Fgete, 9 F A E=E A7 Zas ASND Aol A o] & A EE FAATIE WHE

woage w3 FgaT ALE A9 A4 sguvddREs 2PFUSD) FAS Agss wA, 2 @
AoA B3 gl AZF A7 A 2 310] AR R (rhASK e wAE EEehs, BHasd

AN AAE dele] Az wppelA, M gere Sl 6 UA 3049 sIel AH Relm 5
oh. mjeb B4 geke] rhasNe] 2E make abs] 7)kel doll
3

ARl 71 Aele] AR oﬂﬁ A=, o
& ASID(NPD A/B)E 7HE 4= Qlrh. &aks A9 B

A% = \
Fatol o3y, Gﬂ*‘ £°], 0.1 mg/ked & MT;]— 7V =S FA &, 3

E°1, 1 mg/kg WA 3 mg/ke), oo, 1 mg/ke, 2 mg/kg, =& 3 mg/ked] ¥ F Ak, FA &F,
59, 0.1 mg/kg WA 3 mg/kg, =& 0.3 mg/kg WA 3 mg/kg, A7, 0.1 mg/kg, 0.2 mg/kg, 0.3 mg/kg, 0.4
mg/kg, 0.5 mg/kg, 0.6 mg/kg, 0.7 mg/kg, 0.8 mg/kg, 0.9 mg/kg, 1 mg/kg, 1.5 mg/kg, 2 mg/kg, 2.5 mg/kg &
= 3 mg/keo] FY F Advk. B AANFHNA, F5H &2 0.1 mg/ke, 0.3 mg/keg, 0.3 mg/kg, 0.6 mg/kg,
0.6 mg/kg, 1.0 mg/kg, 2.0 mg/kg B 3.0 mg/kg®l =M= Fod & Sk,

A5 AA Gl A, 2 Al 7| dele] A8 WA He &

=
o] Fol, g o, FU FAE T & Utk

2 YA ZIAE deoje] A= Wl , rhASMS &2 F oAl &3l (olipudase alfa)(AEHE 2)d 4 U},

flo

W) 2% (HAOR Folurh, B &

W ARl Z1AE ool AR el AR oleke] AxE A7 Ax UF ASM(AE
dabe] S5 AT Rt iy, & WA Z1AE dolo] AR Wl AHEE A
=o], EFUA d9h)S Ale .

=)

B2 13 2 A A" deoel As el AREE Axd QIR ASM(E Eol, &EFuAl &)
= et Ax 2F(dE B0, 71E)S Awdy

=
o P FuAl Satel]l &gk 307K o] A8 Ftel Algtv=(A), Ha-2Favdd(B) B 7E
AGAN(C) 2] Wsks g.ofshs agzelv. @4 AlFtv| el ek A Wel= 1.8 WA 6.5 mg/ ¢ 3l

Efe
oAz dnt W ga-agan Al i Ao AeE 69 pg/ 0 viwkollar, A VIEEHAITAl @3
T2 181 nmol/hr/me oJSFATH(F2]: L2 FIEEGA A 2] Edwolol] tiel o] gl 2rg o] Fhapl
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2 St S| ThA] Uyl E#E fokslE g zolt, =
dHel 27l 3 FAE TEFeERA AAeSla, 4 dES(multiples of

Azl 0.2%21 Zifli A 78 &4 (L)

O

normal: MN)EA &3}

f e Jo go
a
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N
x
ol
oy
=
o3
ofo
)
E

i rlo
Ao
ol
i
=

o Ao 2.5490 Ao FAAG. ¥ 29] B AAB. W L oy B4l ts) BRE G ol gl )zl
A Ag ool SlEFEN )G v8l 2AH, Bl web elZHE Dleo WEES ANSHAH Crapo et

al., Am. Rev. Respir. Dis. 123(2):185-189 (1981); Macintyre et al., Eur. Respir. J. 26(4)'720—735
(2005)). FTE: 80% = 874l 3shat; 60% =2 UlA 79% = AT A 40% u%x] 60% = Too A 40% MW
T A, VoA et SEFTHA gutel og Aw Febe] &4 HAAE] HRCT H7ke 43 ’\]~1§ ol A
gk ZH §2] 9 (ground glass appearance: GGA), +&4 #HAZ(interstitial lung disease: ILD) &
A Wi (reticulo—nodular density: RD)E X3, o714, 0 = 7+EA #H4% ¢l 1 = A5
1 A 25% 9GS vH); 2 = TS €49 26 WA 50%9 FEFS vH); 3= T5(H £49 51

2L 2oz Y ol

lo oy fo

£ oo of @

= o= 39 A(HE =) &AF 2(9

W3l T1-7}53 Fol(A) & T2-7}53] o] (B) olnA|elA] A
A =3b ek vaEvH(TI-7Fa A
of B(HF): &4 29 Al 8F0lM 9 =
FEA) R GAS A 12-745 A Fold apE AlS
=0 Aa WstEA @2 A2 dHolsl
N (T2-7F A §-o1, D). &3 ¢4 =

k gxljl
fol

_HN

T 49 A UK D= 1@l At S FuhAl Lol ofd X = (30714Y) Bete] FE XA IAEvEE =AIg 17
Zolt}, F ZdxHE(A), EFEA=(B), DL Fu2vE(C) 2 L A=) HHF (D) +¢ A
T8 FF2E g, = Fd2dE A4 ¥ US < 5.18 mmd/ ¢ UK 0 WA 3.9 mmd/ ¢ . HDL-C A4
Hel:US %*é >0.777; US o34 >0.9065 mmol/ ¢ ; UK >1.2 mmol/ ¢ . LDL-C A+ M9t US <3.3411 mmd/ ¢ ; UK 0
WA 2 mmol/ ¢ . EF=dAE= AA WH9:<1.7 mmol/ € .

WS A7 G FAF g

=
£ E2 ASM &4 A S (ERD) O] FHE F7F B Fei AAaE vSste], ASWD At e] mpgdA =
1 |

- =
HeE g3 gE T ZEkgith, o] XS 6 A 3074€e] 23 o] #S 7 ol & F vt
ASM ERT7} W& ZHEZ u]E3 ASMDY] 54 EFE wAA7|EX] off 9 wiofo] JaEohd, F4ke] Wk S
287 Yale aWe Aviy od HIT AAAI EHEkH] esky] wliol] o] WS A K3 Aol
& AA A% AefellA], ERT 952 =4d% 7Y Zth. 2 So], tE HA47
Ol &

Aol A, ERTOl &3 2] &l I:H ghzpo] uk S

(BID)ol wal 9 =2tk #xte] BIDE A o EA77] 98] 81 a9 ERT(o]mEFAeA) 7 Hasich

= Aol A& Yehwkth(Wenstrup et al., J Bone Miner Res. 22(1):119-26 (2007)). T3+ ASM ERTOl A& H]

AEAFY O EZL ASM B4 wajsly] wlEol ASMD $xb7}F W& BMDol this FEXE okl U AEAFY O E

E AT g flenz ) B wwyo W oujrt 9l
il

up2RA] 2 ASM ERTE o] 8o =24 ASMD EApollAe] RIALA ZWElE X5she WHS AT
ASMDE= & AE, 53] S F-thAAE AEe ATA AEddAe] 2gandd FA4E& op7|dtt. o5 AX
= &8o] AVIA st ?3:—’? of 7IFAA, 24 & ¥ =2 FFEHBWB)E oF7|gtt. ASMD #FAE HEg (F
T wel) T4 o] Ark. ASMDAA ] ZAFLE ZuiAb B Tl falg TS vHY. Bxe= A AA,
A AA, s A4, ““1 T R A4S HES v TS o4 v AAE, ASMDE 8F U =(BMD)
7Z-2=510] 9} W] &5kl (Wasserstein et al. J. Inherit. Metab. Dis. 36(1):123-7 (2013)) =ZZAAS] S vl

is.
Ao yepsith, #E HAA oA A]—£E]‘; nle} e, u|AAH

A Sy == 2A8L A
o W gAY ziTEH AE, dAY, Be BREY, v @un, 2aE, FUIE, A9d 24U
(N Sol, AAE W (Y% % AW AP 4P, 34 Foh, W BF, ga9 oBY, TANE
249 37} ﬂ%w 33t

A
A5 AAEoA], ool W o3 ASMD $AblA] X 5EHE vANY FHEE FHAT B FUES
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Z-5o)4 47y EAVEA(ALP) ¥ C-EEFHEEE IAZEE £HE

o Ao ek mhAHC Z-So]d ALP % w AE4o A E -2 x

T AT dE Bo], & AH A el nAWeA, C-HEHEHE 84 vee adn. 45 AAFH
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o ola) daubx] ke olE A RTE EF ] Yl ASMD Ao} FXoA, FIFA F AE, dAY, FAH (9

E 5o}, &9 X-AHof s ZAW ule} £2) L AP S BHEe] T Y e T wds gt &

ATH. dAHQL AAIFH A, b &, ErtE W &R JAS £HEY] Y8 &9 X-AHo] ¥¥E &

Ak, AH () 3 [Greulich & Pyle Atlas (1959)]& o]&3&le] X-HogRE A" + 9 Az 7-

2xofo] &) FAH = vief F A¥ A o) SAleA 9 S Hrislr] Y3 e & A Ho|th

v -2 FH gl ASHe] o) ¢l X &

HAAE FHEE 717 3z, oA, ASMD A= ASM ERTZ X 2% 4 tt. 2 gAA A ALg¥ = e}

e, "Agsg", "Xt @ "X5"E AR Fo e vy 9/EE 19 Futsle S T Aok 3§

o] Al e IsH(S, JA)E SN TIAY, gl AY, distAY, AAA 7= HHE g, B A
T3 T5E
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MARYGASLRQ
LWAPAEAHPL
LKKEPNVARV
PSEACGLLLG
FLTDLHWDHD
PLRTLESLLS

VRKFLGPVPV
LPAEALRTLR
LOWLVGELQA
QFFGHTHVDE
NYSGSSHVVL
WHNLVYRMRG
SPALCRHLMP

2 92 e
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n

MPRYGASLRQ
RVLWAPAEAH
LGLKKEPNVA
LSPSEACGLL
ILFLTDLEWD
DLPLRTLESL
ALVRKFLGDYV
PWLPAEALRT
GOLOWLVGEL
ARQFFGHTHY
DGNYSRSSHV
TAWHNLWVYRM

ADSPALCRHL MPDGSLPEAQ SLWPRPLFC

oA, ASME
X

e A9 55 AE,

o

3t

Z ol &3slo] AAE 4 Yr}.
F 917k ASM(EC-3.1.4.12)¢] 2&e] <Lyjo|t}.
X3 FHE BGs= 5707 o}
ﬂ.

A]

SCPRSGREQG
SPQGHPARLH
GSVAIKLCNL
STCGHWDIFS
YLEGTDPDCA
GLGPAGPFDM

YPAVGNHEST
IGGFYALSPY
AEDRGDKVHI
FEVFYDEETL
DHETYILNLT
DMOLFQTFWF
DGSLPEAQSL

83k ASNS

SCPRSGREQG
PLSPQGHPAR
RVGSVAIKLC
LGSTCGHWDT
HDYLEGTDED
LSGLGPAGPF
PVYPAVGNHE
LRIGGFYALS
QAAEDRGDEV
DEFEVFYDEE
VLDHETYILN
RGDMQLFQTF

QDGTAGAPGL
RIVPRLRDVF
LKIAPPAVCQ
SWNISLPTIVP
DPLCCRRGSG
VYWTGDIPAH

PVNSFPPPFI
PGLRLISLNM
IGHIPPGHCL
SRPLAVAFLA
QANTIPGATPH
LYHKGHPPSE
WPRPLFC (A

2 FehAl Sopsh obrl

= QIZF ASM, dE 5o,
A, EfrF =5 AE(AE 9,
y|

=

Aol FelfE =oln,

SIHE S 10-2025-0025051
ANz=3 A7F ASM(rhASD Y 4= ok, A=
3 2~E WA (CHO) A XE)olA]
AA A, rhASM 2] FohA| &3k, &, CHO MEANA A4
AL SEFA dute HA Az vwAe] g4 U aAi =

ﬂﬁ*ﬁ%@ﬁ]lﬁﬂfﬂ%«&@ﬂt o
_]

1)e3

LWMGLALALA
GWGNLTCPIC
SIVHLFEDDM
KPPPKPPSPP
LPPASRPGAG
DVWHQTRQDQ

EGNHSSRWLY
NFCSRENFWL
KSWSWNYYRT
PSATTYIGLN
WQLLYRARET
PCGTPCRLAT

diis 1)

H%% olgtell YEINH, A7]A gy AMEL oA oW BEEA ]
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YWGEYSKCDL
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EAMAKAWEPW
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YGLPNTLPTA
LCAQLSARAD
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MPRYGASLRQ SCPRSGREQG QDGTAGAPGL LWMGLVLALA LALALALSDS
RVLWAPAEAH PLSPQGHPAR LHRIVPRLRD VFGWGNLTCP ICKGLFTAIN
LGLXKEPNVA RVGSVAIKLC NLLKIAPPAV CQSIVHLFED DMVEVWRRSWV
LSPSEACGLL LGSTCGHWDI FSSWNISLPT VPKPPPEFPPS PPAPGAPVSR
ILFLTDLHWD HDYLEGTDPD CADPLCCRRG SGLPPASRPG AGYWGEYSKC
DLPLRTLESL LSGLGPAGPF DMVYWTGDIP AHDVWHQTRQ DOLRALTTVT
ALVREFLGPV PVYPAVGNHE STEVNSFPPP FIEGNHSSRW LYEAMAKAWE
PWLPAEALRT LRIGGFYALS PYPGLRLISL NMWFCSRENF WLLINSTDPA
GOLOWLVGEL QAAEDRGDKY HITGHIPPGH CLESWSWNYY RIVARYENTL
AAQFFGHTHV DEFEVFYDEE TLSRPLAVAF LAPSATTYIG LNPGYRVYQT
DGNYSGSSHV VLDHETYILN LTQANIPGAI PHWQLLYRAR ETYGLENTLE
TAWHNLVYRM RGDMOLFQTF WFLYHKGHPP SEPCGTPCRL ATLCRQLSAR
ADSPALCRHL MPDGSLPEAQ SLWPRPLFC(A AW F 4)

SRFA o aol i@ el SAT ASH YORL(SK0) thes R dSHSATAE S,
[Miranda et al., FASEB 14 (13):1988-95 (2000); Dhami et al., Lab. Inves. 81(7):987-99(2001)] ).
P ATE ASNKO vhe2o] g e FrhAel wEE AU Folrk W slueld A uviae §y-o)E
H2E oplddrke A€ vehhgdnh dAolAe] 2Ruvdn gast £F B ANK0 ATE EF
YA dsh ngFo Fold W AL oIF & Arks AL vehRATh. Tk, ASKKO Bh$-2o

89 AgF theol mgFo] Fold ul, SYFUA dstt 9 1B A% BRY BHS P 4%

o}

S FA Lk valAsH ASMD FFo XEE % A Aol AFREHAG. mlfoAe #FE &
FOAl &3t 250 kA B oFEFEHIES Wrtelr] fls l*ol Ao JER ojojxom ojuf & FrhA|
o] @ s &%(0.03, 0.1, 0.3, 0.6 % 1.0 mg/ke)S 11% 9] ZA A F7F3FIth(McGovern et al.
Genet. Med. 15(8):618-623 (2013) % WO 2011/025996; ©]2] 7NAIH-& o] HFo] B WMo Hx=
Hh). ld Aol FAE A=, dEER 2 aRIgE - HP‘S*& G (hsCRP) S ZF3sh= 3471
o §%-#d F7HE dEdT. = Y X AAl ZA(constitutional symptom) (%
, 79 B FE)S FitetE §8-3 &8 Alle] I HauE Q).

2679 A& 717F et SEFThAl &3bo] kA H Uk S rtelr] AE b ATE 58 Al FAj
F3)5l9 th(Wasserstein et al., Mol. Genet. Metab. 116(1-2):88-97 (2015), & WA A o] HFEo] Hx= F3+
). o] AFelA EAelA 0.1 mg/ke®] Z7] &% thol 2Fuitk dAF o2 F7HAA 3.0 me/ke] HF &F
o] EEE= gEAsA WAoR SalFEr4 dutE AP, Ar= wAE = gdo] AZEAY 2=
1 228 glo] 2 &Qlva, ~3andd 2 oo FaftrabEe] 7% vl 7 (debulking) & Z#rte 3
= YERT. tEAS ASDE Q1 Ao Uik ekl HAE 23 andd Y AAE AAG. el A
HEE JfAS AaE v E 7 84, A A 9 23 230, FhE H V)
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gl A&E7I7Re] A (xi) ASMDOF AFHE S AP o (xii) diAS 99 A (vi) 99 717 A4

o] A (xiil) WA AE F7h (xiv) AMRE #ras (xv) J9E9 Fas (xvi) ASIDS} A#HE 4
o] A (xvii) ASMD 3hApe] FESAF AE] FUF (xviii) ANAETH 7 (dE B9, AXE 7lE, AMElE
g 5)9 JiA; (xix) & E°l, BAL AlE Al B Z2ade o3 SHEE vef Ze # HAEe] A,
(xx) 7IEEZRATAY] dd FFo A (xxi) ARIRI(c-c) REZ = 18(CCL18)S] A FFe

2 of¥

o (xxii) Ad ZEIA(AE 5], WL, LDL, FdlxHE, EZgAlel=, 2 & S XHE DL 1)<
Ay (xxiii) WI7ZA e H*j, 2 (xxiv) dE &, AEA, oA1dd, 4 A2 F3H A (Brief

Fatigue Inventory: BFI) (Mendoza et al., Cancer 85(5):1186-1196 (1999)), Z+#H B3 H7l-94 I
(Brief Pain Inventory-Short Form: BPI-SF)(Cleeland C., Acta Paediatr. Suppl. 91(439):43-47 (2002)), %
= 2o} 4ol A (PedsQL) AtA](Varmi et al., Medical Care 39(8):800-812 (2001)), -+ PedsQL Tt
2 KX (Varmi et al., J Rheumatol 31(12):2494-2500 (2004))] ol&] H7l=E= niep 2o sjAd ahe) A
(QL). 574 AAFe A, 7HE =& A &3S 3 & &1+ 7MY =2 T+ Hd &5Folnt.

A5 AAGEA, A =
e, Ee g e 29
=

(iii) 94 Agme 2

W= 3Rl Uy 5 Sk o)A setel 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 ==
b mUEgEg: () BE8 faA (1) F/A8/48 1GF FE;
(v) 5471 W, 23 AAREAA, Ak SRk, ook i 1

1:1

it mUHEET, 327 55 25 #EE FAd, ASMDTF 1= Q1 (S , A7Fe Azb)el ot
Z 1N 3E 2 F ‘ﬂe‘a%tﬂ FX, ASMD7E gl Q7H(CE Eol, 1AE °17P)4 gy Agr= F
L5 st @ A= T w47 S APsad, 870 Ao st=A oF-E AAS)
7] 918 oAb e e ojshy 23_%7}011 o5 gl A Folx= &Fo] HriE 5 Q.

E4 AAFE A, ASMDE 7Fd A7 3AE X753 WHE S £ (a) S EdEe 34
S QH(dE Eo], A A FAHE ~Favdd 7AS qgagsp A% (1) AZF FA A 2 A
Aol 71A1E ble} Z)

0.1 mg/kg) 2] ASM(AZ £, 2%
SME Fofste= A, R (i) dE 591,
Zi—i%‘i”j]"‘e‘?l, 7]E_E-E]9-’\]qxﬂ, 747 W&
, =A 4 dleld EF AA&A Y (Clinical Data
Interchange Standards Consortium) 73 ©lo]E ‘%](Study Data Tabulation Model) ¥+ £9¢ v.3.1.1 ¢
3 Aol o3 vehte uiel 22 A7) A&HA &% T UHA] o] falgh RAEdd giE e 2y
Hgstes 35 2 (b) Ao gk fA &FomA Ao o3 &HE 7MY w2 & (AE E, 3 mg/ke
oleh) I AU e ¥ AL &S Foste A& sk A 8.

54 AAYE A, ASMDE 7H 17 3AE A mEte W dU1E E?ﬁiu} (a) 0}713 Z3eeE £
S AW (dE B9, A FAolA HAH = | ] H H A
Aol 7141 % ‘3}9} e 27 &F(dE B9, ¥ ¥4 &%, d7dg 0.1 mg/kg)«] ASM( ]'é‘ %01, <7t
A &) & st A (1) 37, o8 59, Aed 5 U =, 5
7] WgEe §L E]i 23andd, JIEEHATA, A5 wi/iAe] BAk EE f35 /‘Hﬂ(ﬁﬂg Eoi, R
A4 "oy ¥FE HAAAYD(Clinical Data Interchange Standards Consortium) A dlo]E =2 (Study Data
Tabulation Model) ﬁ—fr £0o] v.3.1.190 g3l gejg)el 93] vt vket &2 1714 oo sk 48
el A gethd, QIZE XAl d&H R ¥ A& ASME FosteE A 2 (b) AP o] &<l

= = gl
Mg B $F(E B0l 3 m/ks ol3hsh BAAL EE U AL £33 f4 I WE FolE 2P
S R QM. A ANFEA, Babs 1A ool fad Fagol tal ASNe] §% Fol F A% /17
(o2 S0, 6A1%F, 1247, 1641%F, 24412, 48A13E, 72A1%F, w5 e ohg el Ee muEYHEnG. 5
4 AN, Folsls £4 §F2 Bae) Am B Bok 289 5 Aok AR ANFeelN, Bl
Folu b B f4 82 Bl o8] 85 A He gl

54 AAFHA, 7] &2 0.025 WA 0.275 mg/kg, dlE E°1, 0.03 mg/kg WA 0.5 mg/kg, 0.01 WA
0.5 mg/kg, =+ 0.1 mg/kg WA 1 mg/kge] ASM(elE E9f, 2FohA] &) Heo|t. 54 AAHHolA,

d

x7] &%= 0.03 mg/ks = 0.1 mg/kgolth. <& S, } Aol Bk 27] %P*o 0.03 mg/kgd = aL;
Aol Ao ek 7] £ 0.1 mg/ked 4 Yub. L AAFE oA, Lo} T A Sxlo] it 7] &
ZF 0.1 mg/ked & ATt

EA AAIGE A, FAA Ao 28] TUI S SEF Al Lyt AlTE Foll the B =2 8%
o2 A= Aojth, AR AN, ALHoR BU} £ S-S ojHe g3 1, 2, 3 TE 4F 9
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FojgTh, A5 A AAFgelA, d&HoeR By =2 S ol {79 2F Fo| 7}t FoHT, &
A AN, d&EHor By} F& £38 olde &3FwY 0.05 WA 1.0 mg/kg, 0.1 A 3.0 mg/kg, E
£ 0.5 WA 2.0 mg/kg B ¥, o5 5], o|He &} F 0.07 mg/kg, 0.2 mg/kg, 0.3 mg/kg, 0.4 mg

/kg =5 1 mg/kg o =T},

>

A el A, Aol ofal] &9lE= P =2 ARAoR Fad 8% 1 mg/ke WA 2.5 me/ke, 2 mg/

OE]“ZFL = R

kg WA 3 mg/kg, 3 mg/kg WA 5 mg/kgolth. AN AAFEANA, Aol oz &2lu¥]= 7P ¥ AmAHOR
Frash 852 1 me/ke, 2 mg/kg, 3 mg/kg, 4 mg/kg T&E 5 mg/kgolth. 54 AAFH A, Fxlo] ofs &2l
M =2 %2 1 me/ke WA 3 mg/kg, A= B9, 1 mg/kg WA 2.5 mg/kgolth. AR AAGeNA, 71
T 8 A7 A A MY w2 §A §FoEA Fodn. 54 AAFEHAA, MY 2 §A4 %,
2 Eo], 0.3 mg/kg, 0.6 mg/kg, 1 mg/kg, 2 mg/kg X 3 mg/kgd] Folvt. 54 AN AN, 71 =&
A &F2 3 mg/keolth. 5 fA 8FE MY w2 A &% sU 4 B o H2 dow Fod F
ATk, A AA Gl A, FA &F2 0.3 WA 3 mg/keeltt.

AN AAFENA, GAH FF aPE, dE E°], 0.1 ng/ks, 0.3 mg/kg, 0.3 mg/ke, 0.6 mg/keg, 0.6 mg/ke,
1.0 mg/kg, 2.0 mg/kg 2 3.0 mg/ke(7HE £ FA &F) Y &R 55 &FoE AMS Foste S it
o dom, AEHA &g 77t o)d &% 25 Fo Fojdnr. thE AAYEHAA, dAA T 89,
d& E9], 0.03 mg/kg, 0.1 mg/kg, 0.3 mg/kg, 0.3 mg/kg, 0.6 mg/kg, 0.6 mg/kg, 1.0 mg/kg, 2.0 mg/kg %
3.0 mg/kg(7HE =2 FA &) TAR H59 §HFoR NSNS Foste AS FHtE 4 o, A&HH &
F 77 o] &9 27 Fof FolHrt.

4 ANFHOA, ® AN JAR weh 2 ASHe) B wF, 2Fni, 3Fel Ex 4Fuld Sl
A TR, 54 ARG, §BL, o Sol, AWM FAE a2 HAew Fowy.

AH AAF e A, 2 de] e x4 E FHEH(E)7F ALEHES 6 WA 30714 7iztel AA, dE
=9, 6704, 770, 81, 9/, 1070€, 1170€, 12709, 1370, 1470€, 1570€, 16704, 1770, 187
419704, 2070, 2170, 2270, 23709, 24709, 25709, 2670, 2770, 2870€Y, 29709 mE 3070€
o] 7|zke] Ax ASM &% FAE Fuksitt. 54 AAFEA, ASM &2 3071 olste] 77kl HAA Fo
o

F7A el AAFE oA, B drme] HhHS oS Eo]) WO 2011/025996°] 71AH wlel e FoF ZRES A/
T 5o FARE ey, ol AWES B A AFo] Fxw xeE),
54 AAFE A, dQJ EE Ao ASMD FAE A R3] fE AR EE 9Ad S 8, dF 59, ols)
o] ol vehd uie} S dr):
F 1
2% 445 2=
] S8 Foid ¢mo 8% (mgke)
3
0 0.1
2 0.3
4 03
6 0.6
8 0.6
10 1.0
12 2.0
14 3.0
16 3.0
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[0077]

[0078]

[0079]

[0080]

[0081]

[0082]

[0083]

[0084]

[0085]

[0086]

[0087]

[0088]

ZIHSd 10-2025-0025051

AT ZHLe FA7I7F Fo] 5 ASMD Shxbel e SEEubA]l dubeo] obdA 2 FgTol] Ui ARE I Aol
oy Ao, M A, A7) AF-(LTS)(NCT02004704; EudraCT W& : 2013-000051-40)F 1b% AT o]
ol %o

3k wbd ASMDE 71X 57 9] AdQl #Alo| whEcTt(Wasserstein et al. Mol Genet Metab 116(1-2):88-97
(2015)). HOlEE A& 30/1Y¥ Fo RE shxfo] o] EAevt. AES2 Y3 (Institutional Review
Board) & U7 AlE 919U3](Ethics Committee)= ZH7+e] AlolEo|A ZREZS S8, BE A= A
Wl AP EIME AFTSAT. A4AE AAZ)IE(Good Clinical Practice)oll wel Zglz @714 A
(Declaration of Helsinki)®] ¥2o] &} AFE Fa3FArt.

by AT B AA712S ool AT A A4
|goiel 108 AR RAL B LA Aok o Ao
FoA gt gFAA AT,

a9 59 2 2y

ot A7b= £ [McGovern et al. Genet Med 18(1):34-40 (2015) 2 Wasserstein et al. Mol. Genet.
Metab. 116(1-2):88-97 (2015)]ol4 o] 71AlE wie} & F9 #Id tﬂ'g(ll’lfUSlOl’l associated reaction:
IAR)S HZe, 5 A8 A g1e djd 3 ALE AE RUE™HS 2dsigiv. 23 anddd 9 oAbt
B 34 Agtr=E A aRutEa -0l AZEEAH (LC/NS/NS) ol o8 §7P0}%\3ﬂr. ZHEH AAAEE ®
g LC/MS/NSell of3 2R ¥ = ZIREYATA(ER) R fia-2avdd A3 EvHDBS) 1S E3esivt. &
-oFE Aol JfitS F3[McGovern et al., 2015, A7) H=x], ¥ F3[Wasserstein et al. Mol. Genet.
Metab. 116(1-2):88-97 (2015) ]l o]l 7]l Hiel Fo] H7}skqirt.

A 2x). 38 hed Ay Zead

=1
RURR il
al,

b A7e] ppAuhe] W 5L

[}

g 9 2 849 A 245 B35 WRIZFE ZAA, 7# &4 A4 dE=OMNEA xdski).
dibsietaol g He] ASH, ERFER-2EE Fibs NES(DLco) S RTsHE A8 o] &3t Aiteaitt
(Crapo and Morris Am Rev Respir Dis 123(2):185-189 (1981), Macintyre et al. Eur Respir J 26(4):720-735
(2005)). e HiFE @SFGERCD) o2 &4 @ d3s Hriskeloh. # F= HRCT 9742, &9
[McGovern et al., 2015, A7] =], 2 E&[Wasserstein et al., 2015, A7] FZ]o] o] 71A4d ul<}t
Zo] AWl 2 I(GG), A4 ¥ HI(ILD), ¥ W2 EA Oﬂ(ret1culonodul density: RND)ol| th3l
028 gl FE 3(FTY H3H7HA FHHoZ H73ekalt.

Z ZY2HE(T0), AEE AZAEWZA(LDL-C), n¥UE XZAeW A (HDL-C) % EgZPAg=y =S v|x3t
TE P Ad 22998 AT U SASST. vH-HL oS T FE2HEY HL-Fd 28 E 75 AlolY
zpol ZA AtE AR o7 AAEE T Jacobson et al., J. Clin. Lipidol. 9(2):129-169 (2015)).

FEBB)S 83 2 UEE E vl RIZFE AAs, 9474, 94 A#sh=s Ad-738 Az o
A& AEE JeRU T (Robertson et al, AJR. Am. J. Roentgenol. 188(6):1521-1528 (2007)). &4 %
(BD)= 85 2 dEE & v olF duA X-Ad 53 #% AZFHOKA) =20 I3 @ T-230] B 7-~3
ojo] AAoZHE AASUTHWHO JAMA 285(6):785-795 (2001)). AlAl 44 =EE =74433](International
Society for Clinical Densitometry)(ISCD 2015)°] £]&] A& %= 7lo|=Z& o]&3&lo] BUDE H 7}t tt.

F2= 0(FA) WA 1007 W) el 11d FRE ol&dte AdE wasiglal, ZledlAM, Am A dA
TR A S o S Byl fdE 945 1 92 Jd3 AE(BFI) (Mendoza et al., Cancer
85(5):1186-1196 (1999)); = A &5 WH7k-oF4 Fej(BPI-SF) AEAE T3 H(Cleeland C., Acta
Paediatr. Suppl. 91(439):43-47(2002)).

1(

O

A 1Y 9 A5F MEE Awsdda, Vo rfEe w9 vjEor iy Wi MEas )
=
2]

2 DLco, ¥ SEE t-F A (paired t-test) E FZFE-w-9IEY 74 (Wilcoxon-Mann-Whitney test)ell
o3

b A8 gue 25 5959 A FA(3We g 9 2% oA Wl A= LISoA A8E A&t
Nzl A, A BF v A9 7.4 WX 16.1 MN), HHICES) 1.2 WA 2.2 MN), 7haudk ol (o 5 H
DLcoo]l ®$ 43 WA 80%), ¥ FFAGA A =Zzads 7HHEY. @2 5HL oo FEHAn
(Wasserstein et al. Mol. Genet. Metab. 116(1-2):88-97 (2015)) % 3ol fcofsit}. thrl4=2] 2kx}H(4/5)E 30

[e5
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[0089]

[0090]

[0091]

[0092]

[0093]

[0094]

A5 Wl & oA &3 53 %S 3 m/kel® FAST. &2 24 giEf, &
&t 2 mg/kgo® FAAIZIAL, o]oA, o]t 7 e AE wiel 1 mg/ke(1870E WA @A) o= 7

ZIHSd 10-2025-0025051

ZFE 6714 (12 WA

X3

A A3 EA U I EA (Wasserstein et al., 2015)

B AN, A4E ==
REE(826/838, 98.5%) = =4
FAA, 96714 (21.7%) & IAR(F&, 79, 5&, #dEF, 434 55 € 455

1HE 67142 559 AEE 1bd AT (AE 670Y) BoF wAEeon o)A HuEAri(Wasserstein et

24 AEt ﬂz} ol N0 BE, 7 EF
S5l AN E‘r = t 2] FekAl
ol A

AE §l] -?Mo] A FEoE, AR BE Bl dal 2 AE R

2L i
3 2 3 d 5

o od oA X EX B 5B

=5 % = ] o v .

ASME 24 MA A3 A A 1 & a 12 42045
AsMp I8 93 (A 2 2 12 2 12 2254
A HA =Ze|EchA gn ; - o " —
= oA =TT = 31 32 47 28 ot 326 &5

U A d-F D

B 23 ? 14,99 1782 741 1507 704 12,77 (330
7 BA Nyt 23 220 121 178 129 174 ({48}
Pleo (23 5° 437 488 78 430 RS 53318 %
T fmmalbLy 570 383 528 466 163 S47 (16T}
HDE-Cimmaty 332 038 (@ a3 857 950 (028
H] -#DI {monol Ll 438 3.47 539 .35 39 EESE: T
LDE-C (mmebLy 338 258 332 58 235 185 {04%
VLDL-L {mmalL)S 488 ©.88 X 166 $E0 103 {35}
EZ2THEE immetLy 228 i.53 114 435 .32 2327130

ASM=S4 APANAARM AL ASND =S ABTolRURNE S FUTC-BAAHE Dlop- D 8HT 20 oA g4
HDE-32E Agu®z (ID-Aur AduEg M4 e (SD=EEElTC

SHAHE VIDL~WS ALE AYumg

NN WA T 8H(1)0] 0.22 AT (ke)0|D FY T BH(L)S 2,51 AT (k)Y Ao

=Falo] AT AY OEE

A2 Dleg 8@, RS0 % AU A 580, FET2R P4 40-50% SSO02 Ba 0%

2 ZHA2HdE A& Wy 1

SEDLAN WA USWE 0777 LS 018 09068 numobL, T 513 mmab .

STCO BODLA A1019] AOIE A AME {Tacobson et gl 3515

st SU L 11 mwolL TR 62 el

IVIDL A4 94 - $18 remobL TRC0.09-0 71 awwetL

TEAZAAE FY WAL T mmabL

]
UW

>~
ol

"

AT, FAE BFE Holk 171 9] AEE 7}
o} = A E = 4437kK 9] AR
HE 1dskth. [ARZE

. Metab. 116(1-2):88-97 (2015)). LTSolA <] 6 WA 30/N¥ 258, IARE 1HEHE 7HA] 55
5 ¥Feriith. IEvks, 547 g e
bobol] tig Ig6 FA7F wASHA] okt @Y A, do

Aoz Fod fallst sy §lslo.

oy
—U
12
¢
ot

o
W,
i)
N
o3l
:.O:

EREEL R

10 A9 vpxdhol] bt A5 A IL-6, IL-8 ¥ hsCRPQ] 4~ (Wasserstein et al. Mol. Genet. Metab.
116(1-2):88-97 (2015))2 671€ Wx] 3070l hsCRP(1.10 WA 33.3 mg/ml; 78 M9 0 WA 5)e ®5o]
= B4 28 At BE A gid] A A Holddrk. &2 B gk € Mg = FE(E 19
A2 A A ol Feld ATt (1.8 UA] 6.5 pg/mb).

4ol Al ALT(1.4x AA) 2 AST(2.9x AAP)d dAZ el .
%oﬂ &l 7l s FARIAY B Ve E ulﬂizi dolalodtk, A & A7t uie}
A Hel ol AY i A Wl 7MAl Fold .

ZF Fob, 3z 2% IARS AYste] 2 mg/kg &S WHE e A At (Wasserstein et al. Mol.
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[0095]
[0096]

[0097]

[0098]

[0099]

[0100]

[0101]

[0102]

[0103]

[0104]

[0105]

[0106]

[0107]

[0108]

ZIHSd 10-2025-0025051

Genet. Metab. 116(1-2):88-97 (2015)). T&FH oz 3z b AF LS E3] LTS AL 6719 =9F 3 mg/kg

o] By 898 won I ot dxtE gREEY £ WA 10l 459 AR, A E9, 79, 7%,

2, ATE, g4 55 Attk. d¥irtE o 3YU A&,
3

P AT (670E &3t 2 me/kg, ©lo1A, 1 mg/kgl

it

o =N 1!
2 2 7 842 7)ol vlE] B} EFolA ZAEJTHE 29 A). Ht v 8§42 VlFdAlY 12.89 A
A GE=0N)ZFE 30700 6.7 WZHA ZHAFHAIL, o= V|FoBHE 47.3% A" Ao|th(p<0.0001).
o 7 AL J)EoA 1.7 WeERE 3070 1.07 MN7HA] ZAEHJaL, o= 7|Fo2RE 35.6% 7HAE 7
o] tH(p=0.006)
HE = 2E

4 Dlco W& 7[Egkol vlE] A BFoA F7HHJIL(E 29 B) 7l el B 53.2%(F55) 2N

o

H 3070<el 67.1%(AF)7HA AAEHAT. 71EdA 7P @G oﬂ’—_“.—% co ()5 2z 3o FAo N 7
WA HAEAT(40% HIRF, F5 WA, = 29 By g 1%, 670, 18704 2 3070 el Aol o
gt i 23 E ol &stE HEA #HAE FULE YEdTh. HolEx A %%jol de 2E zEha oA
o], 53] GG 9| 2 RNDAIA e M FHAaE HERATE.

&8 g epr] e

T2 Ad Z29dS w49 A A Dol JERdITE. 30/1€71A, EdEeAleEs 42.99%%E AAE AL
(p=0.02), % ZY2HZL 12.7%7F 72HQ0H (p=0.04), LDL-CE= 22.8%%HF 7H4 % 31(p=0.007), HDL-C=
137.6%5HF S71=E Ak (p=0.01). H|-HDL Fa=HE FF(F Fe2HZAdA IL-CE W )2 71&(H 3.91
mmol/ ¢ Yol A9l 4/5 Bpell A 3.37 mmol/ ¢ ZFH(130 mg/d¢ )P, 30N L (HT 2.66 mmol/ )l A FIFo]
2 3.37 mmol/ £ P REO] AT},

=}

o5,

&

=2

x

ofh
_L.4

Bt Pa-2Bandd £ES Vel e g AULN = 69 pg/L) 5¥ 233, 6 WA 30714
xé 2

o A% AN A4 FF wAZ BAFATCE 19 B).

Fd A A JEEYIANTA FEFE 7)FAAY 735 nmd/hr/mlEFE] 3070 Lol 221 nmol/hr/mlE 72.3%9HE
E3] 7HAE 0] (p=0.0007), AN JIEEF QAT WY Adte] Hsoh( <181 nmd/hr/m) (% 14 C). 29
o] FATE A JEEZQATA &4 A7 E TR 24bp SO O] olFHHER AL MAEIESE

HolHE xdatA] skt

oL
to |

N
B

o] #dbs A iR W Ee w2 uiA A wele daw Aes skt #4182 AT Uil
S Ulx (150X 10°/ ¢) wRke] gh(57 WA 102x10°/ 0)S 7T, BE Paw ASE /FoRnE W5
Hoj(F7h=ef) AlRbell wheh Mg 5[5.9%(27714) WA 25.7%(971 )], 3070 Eell 20,6920, S EIFRR FF
& 71 2 610258 2470l 6.9% Wl VIFoRFHe Pt wMsh I fFARHA dolkslala &
A Bl sl g = el Ak CElolE wAIAD.

2]

7Nl A, et HF T-230)= -1.48%1. 14004 74T »9(-1.0 WA -2.5)¢ = v, Z-~Fo)e ot
< BID R 22(-2.0)9] -1°] #%F Azl Wl G4 BID(-1.36+1.26) & YERASITE. T-2310)9} Z-2=310)= &
ok 3070l AHAHATHZHZE -0.94£1.03 2 -0.78+1.11). #2t 2(4d, 7]EelA 324D = 2rhES el
|% HF T-2301(-3.06) 5 7FHon, 18709 (-2.48) 2 30/M€E(-2.65)°l Z{AaZT/2haZ AA de #*
o= AT, VEA AT HY Ul T-2F3olE 7l 2¥e] FAN(EA 1, 7|EdA 3149 HA,
-1.31 2 82} 4, 7oA 2841 EA, -2.14)& 30/FLe BN B 23IE A HEZL -0.76 2
-0.82). Azt w2 AN Z-2z:olo] tid Axbi= FARSEITE.

N
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[0109]

[0110]

[0111]

[0112]

[0113]

[0114]

[0115]

[0116]

[0117]

[0118]

ZIHSd 10-2025-0025051

P e = T-230] @ 7-2F70lE 7F A (22 -0.38+1.35 2 -0.27+1.46), 30714l (27} -0.284+1.27
2 -0.13+£1.4) A HANUT. A 28 AT WA 712 dEE T-2301(-2.23) € W2 BIDE e
= 7-230](-2.18)E 713 a; & vl 3070l 2kzF AAEUTH (A2 -1.89 E -1.82).

5 By

BMBol tiet B MF ~F3olE 7]5(6.2+2.5) 2 3070E(5.6£1. D) FAsIG . $4 2 7)o 7 =
% BMB 23] 10S 7FH3L, ol& 18 ¥ 30/1¥el 3dTE /MAHA (=30 7). 7]FddA], 283 3071€E

Fof Foll & 20 thd T1- H T2-7kA] Fof tiE= 2 #H5F d4ES = 39 A 2 Bl
LEASATE. Tl e 9 ad 2] AdEs AR 3070E Foll FAaEAG. HFolA, YT #
Zel o) vk e 2 YA AL 1A= S A A4 dskE A edska, AR 3078 Sl ApA
= At

3t BFI£SD 9&2 A30jE 7)Fo| A 3.04+£2.290]3 3070Lol| 2.4443.4499 0}, H BPI+£SD 5% FF5E &
FoJE 7|Fol A 3.45+2.77013, 3070l 2.90+2.700] | H BPI+SD 55 /MY 2FojEs 7]FolA 2.03+
1.58¢]31, 30714l 3.29i3.510] ATk, -89 /470 BFI @ BPI 8% F3% ~Fol= RE A 430 W
A 3) B 55U A 6) HFTE. deFeR #A 5% 7E(6.8) B 307ML ()l BPI §Fo] FF (7 U
21 10)o]Atk. BPI %5 MY AzojE dhxb 2(7]1FelA 2, 3078€] 8.1) 2 3(7]FlA 1.9, 30710l 5.3)q

tal S7tE AT, St 20 8 RuFE Y2E J|FdAM $55(5.8) 2 3070Edd F$5(8.3)0] UL},

o] A& ASMDOl wigh sioll A A Fe Hé‘ﬂ%--’f—o]’ﬁ. A= SFUA gutol] o 30719 FUAe] AE5E

g, HAgk 23 g SAAA AW-EY AEHA A daEves AE dFerh. 307 kA

r2ude 1 JdF ZERIGdI %*}OFQiUF(Wasserstein et al., Mol. Genet. Metab. 116(1-2):88-97

(2015)). #RIgEgo] IS, I-okE A= AEZFA FAh. AS7HA SFUA Lo =Zd do] &

A A A BT BHE ST TEEA ZSUTE. IARS WY whgo] olUgly] wWiEd, 15L& AEFS] 1

=, 9% 2 AXxEAEANA L AEHD FAAR], BEFH R 4 AFund gAER, dFHoRE A
O

guj=olo] W&z AEE JleAo] Atk(Spiegel et Curr. Opin. Cell Biol. 8(2):159-167 (1996);

al.
Gulbins et al., J. Mol. Med. 82(6):357-363 (2004)). | & 9] A5 670 Fetoll, &FUA S %2 o
R o= =9 F 484l HUAIZE He A A= =Ee] dAE S7HE & 6Fc’ﬂﬁ‘r(\’&’asserstem et al.
Mol. Genet. Metab. 116(1-2):88-97 (2015)). F¢ H3} ¢4 F Agv= &2 & o 44 A5HA S8F
oAl 3t Fel o8] HA AaEe], ML A= Fo AAIZE HAa, 3070E dl A FE R
AATH
A e 307E U A& AT 9 oug 849 FAEHoR Foysk JA(31.2%9] 2+ 84 2 39.3%

7t
Fa MEE)e RO 09 e eiaE: A% gele] v wksth, naeld, wg 84
=g Ane] A% 1d ol 306 YA 506 gaolw, ¢ g4 A% Aue Ag 2d oy

o 20% WA 30% 7+ tH(Pastores et al., Semin Hematol 41 (Supple 5):4-14 (2004)).

T U e T4 AU ASMDE VR Exbe Ao mE A& #d3he] oF3lE YF 3ttt (Wasserstein
et al., Pediatrics 114(6):e672-677 (2004)). 30714 e] 55 AHA, 7 FibsolA 7|F22FH 3509
7b7b A}, 71EAA 7 B DLCOE 7HA 3% o] ExpollA Frexl ¥sbb Attt AS 67199 A=
oto] B&H HAZ 2z0)9 7| (Wasserstein et al. Mol. Genet. Metab. 116(1-2):88-97(2015))L 21d 9]
5 oERt AEE, AN gt E(dE 501, 66 ¢¥ % RND) = AarshE A

whAd ASMD(Wasserstein et al., Pediatrics 114(6):e672-677(2004)), = A& o]ito] gl ghxlolA A=d] u}
YA oz oste= 5% 4 A4 ZEade 7] B 59 A3 AdE 5 drtcGovern et al.,
J. Pediatr. 145(1):77-81(2004)). 71&olAl, St AA Zzapdde] 7igkste] A8 gk gig 45 WA
559 Y&l dir(Wasserstein et al. Mol. Genet. Metab. 116(1-2):88-97(2015)), T 23U 3071€ <]
55 AHA A=A, H-HDL Ful2HE 52 v 84 JAddA A8 9399 g3 dSA=E 1

o oft o

k)

N

HEY, #FAe £35S 3.37 mmd/ ¢ TRH(130 mg/deé ©RH)o]th(Jacobson et al., J. Clin. Lipidol.
9(2):129-169 (2015)). 3+ W& A3 A 5 ERT Aol 3.37 mmol/ ¢ Z3}2] W]-HDL =< 7F5a, 3070€
o] & ZYxEE 2 HDL 53 v]-HDLo] 3.37 mmol/ ¢ ALE mukel Sx} BFojA /R ALt

o) Sl
T =4

MEe v A FEHZP 5otk BDY Alde AR XelA, 53] HFo|A

hin
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[0119]

[0120]

[0121]

ZIHSd 10-2025-0025051

EH =, ol SEFUA 47t ASNDE 7HR AQleAe] BMDAl st FEgS vt AS 4S5et.
BMD7} A YehdE g8 AE A Fell, «oxd), nAEAA, 255 9A I HEHE RTE =434
S NAAZ) A % (Wenstrup et al., Blood 104(5):1253-1257 (2004)), ERT wWi=o] w3t Zd3e] whee A

Bx}ol A =2t} (Wenstrup et al J. Bone Miner. Res. 22(1):119-126 (2007)). ZLgi}, H|AEANYOJE
ASM o] A3l ol ASMD $AlellAl HAsA] ¢S % AU (Arenz Cell Physiol. Biochem. 26(1):1-
(2010)). H|Z=EZAFYO]lE QWS W AT A= gldoh. o] AFERH Ade a34F0] SEFTHA
oo gEe o3 JidE AHAAS YERIY

e 9% 542 ERT &9to /A e A4S Yehiith. 843 A 2 EIEN FFE2 HAEA B
oFIATH. BMBY] F5%F T ZITdA 1Ea 30/M€ e S F oAl € A5 Foll SAHHAI, T 3hAto|
Aol Jiddel FRET. A VAN A WA SeFe §5 2 FE7F e, ol i A9
739 3070l HFSHAl otk x| ofsh= A} 3¢ gk A7) AESF AFEA gEvhe e HAlS
Atk b 23 1] BRT ol 7] fAF S4€ 542 st ARt @7 vz 2§59 ofsts nasgi
o] #A= HIAFA T S FNowH, ojzlo] HE W FF, AE B U5 ANEAR] WHE TQlaEA] o
T EgAsitt. o] 3AA SEFTHAl 4FE 1 mg/ke/TE FRATIE AL AE A E, IR EE T35
S TA Utk o W2 EeroA ot ‘QEE(127HE EE)A, FxE ad g 9 3 AR of
Yzt d5% Dleo W&, &4 HRCT dhebre o] A&e HAE, 2 AAANZY Hgste] Mds 23t 9
BA o1& ALEAA It

el A ERT &<te]l X524 RUEHe digt & FA"d AAAE] JEEHLAITHA(Guo et al., J.
Inherit. Metab. Dis. 18(6):717-722 (1995)), % THAd A5 Z 3o U}ﬂ—': S FUA gy X5 For lri%é}
A 225 AH(Boot et al., Clin Chim Acta 411(1-2):31-36 (2010)). =Fun|A o] ol sty Fejel i
-2 v AY-E DBSoll A FHAF A=, olF $ATF 2 an Ao 1’4“471 thell 717k A8 st kP
< Aol wWE FEF Aol o ERT AAES EUHHSY] A% AAANZZA S 58] vddts RS
AARSHE, A~ andYe v Y ASMDE 7R SR EE DBSOlA] tiEF 5ull ST (Chuang Mol.

Genet. Metab. 111(2):209-211 (2014)).

A el ol -EA g AT 3009 Bk SeFohA Lol ol Ak & Felw o
Hom mAHolg AL AT,
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=4
. B =4+
A g " £
[=3 - -
£ E~ u 3
w z,
iy A
< 4 %
0
B3 LFUS\W"
w0 FFJ
T, i i o e o o
m TBL 36 9 121518 1 MU TN BL 3 5 9 12151820 4%
Az Y a7 A
[= [+3
E £
=R <@
= =]
TR VT H
=2 . w
BL3 6 9 158N ATN BL 3 B 9 1258 Y %7
a4z Y SERE
Al g & =

SEQUENCE LISTING

<110> SANOFI

<120> TREATMENT OF ABNORMAL BONE CONDITIONS IN ACID SPHINGOMYELINASE
DEFICIENCY PATIENTS

<130> 022548.W0047

<140><141><150> EP 17306720.8

<151> 2017-12-07

<150> 62/549,732

<151> 2017-08-24

<160> 4

<170> PatentIn version 3.5

<210> 1

<211> 627

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
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polypeptide"

<400> 1

Met Ala Arg Tyr

Arg Glu Gln Gly
20
Met Gly Leu Ala
35
Arg Val Leu Trp
50

His Pro Ala Arg

65

Gly Trp Gly Asn

Ile Asn Leu Gly

100

Val Ala Ile Lys
115

Cys Gln Ser Ile

130
Arg Arg Ser Val
145

Ser Thr Cys Gly

Pro Thr Val Pro
180

Gly Ala Pro Val

195
His Asp Tyr Leu
210

Cys Arg Arg Gly

Gly Ala Ser Leu Arg Gln Ser

5

Gln Asp Gly Thr

Leu Ala Leu Ala

Ala Pro Ala Glu
55

Leu His Arg Ile

70
Leu Thr Cys Pro
85

Leu Lys Lys Glu

Leu Cys Asn Leu
120

Val His Leu Phe

135
Leu Ser Pro Ser
150
His Trp Asp Ile
165

Lys Pro Pro Pro

Ser Arg Ile Leu

200
Glu Gly Thr Asp
215

Ser Gly Leu Pro

Val

Pro
105

Leu

Phe

Lys

185

Phe

Pro

Pro

Ala Leu

His Pro

Pro Arg

75
Cys Lys
90

Asn Val

Lys Ile

Asp Asp

Ala Cys

155
Ser Ser
170

Pro Pro

Leu Thr

Asp Cys

Ala Ser

Cys

Pro

Leu
60

Leu

Met

140

Trp

Ser

Asp

Ala
220

Arg

Pro Arg Ser Gly

15
Gly Leu Leu Trp
30
Leu Ser Asp Ser
45

Ser Pro Gln Gly

Arg Asp Val Phe

80
Leu Phe Thr Ala
95
Arg Val Gly Ser
110
Pro Pro Ala Val
125

Val Glu Val Trp

Leu Leu Leu Gly
160
Asn Ile Ser Leu
175
Pro Pro Ala Pro
190

Leu His Trp Asp

205

Asp Pro Leu Cys

Pro Gly Ala Gly
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225

Tyr

Ser

Trp

Asp

Leu

305

Pro

Arg

Pro

Arg

385

Leu

Lys

Trp

Tyr

465

Trp Gly Glu

Leu Leu Ser

260
Thr Gly Asp
275

Gln Leu Arg

Val Asn Ser

Trp Leu Tyr
340
Glu Ala Leu
355
Tyr Pro Gly
370

Glu Asn Phe

GIn Trp Leu

Val His Ile

420

Ser Trp Asn
435

Ala Gln Phe

450

Asp Glu Glu

230
Tyr Ser Lys Cys Asp
245

Gly Leu Gly Pro Ala

265
Ile Pro Ala His Asp
280
Ala Leu Thr Thr Val
295
Pro Val Tyr Pro Ala
310

Phe Pro Pro Pro Phe

325
Glu Ala Met Ala Lys
345
Arg Thr Leu Arg Ile
360
Leu Arg Leu Ile Ser
375

Trp Leu Leu Ile Asn

390
Val Gly Glu Leu Gln
405
Ile Gly His Ile Pro
425
Tyr Tyr Arg Ile Val
440

Phe Gly His Thr His

455
Thr Leu Ser Arg Pro

470

Leu
250

Gly

Val

Thr

Val

Leu

Ser

410

Pro

Val

Leu

235

Pro

Pro

Trp

Trp

Gly

Asn

Thr

395

Gly

Arg

Asp

Ala

475

Leu

Phe

His

Phe

Met

380

Asp

His

Tyr

460

Val

Arg Thr Leu
255

Asp Met Val

270
GIn Thr Arg
285

Val Arg Lys

His Glu Ser

Asn His Ser

335
Pro Trp Leu
350
Tyr Ala Leu
365

Asn Phe Cys

Pro Ala Gly

Asp Arg Gly
415
Cys Leu Lys
430
Glu Asn Thr
445

Phe Glu Val

Ala Phe Leu
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240

Tyr

Phe

Thr

320

Ser

Pro

Ser

Ser

400

Asp

Ser

Leu

Phe

Ala

480
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ZIHSdl 10-2025-0025051

Pro Ser Ala Thr Thr Tyr Ile Gly Leu Asn Pro Gly Tyr Arg Val Tyr
485 490 495
Gln Ile Asp Gly Asn Tyr Ser Gly Ser Ser His Val Val Leu Asp His
500 505 510

Glu Thr Tyr Ile Leu Asn Leu Thr Gln Ala Asn Ile Pro Gly Ala Ile

515 520 525
Pro His Trp Gln Leu Leu Tyr Arg Ala Arg Glu Thr Tyr Gly Leu Pro
530 535 540
Asn Thr Leu Pro Thr Ala Trp His Asn Leu Val Tyr Arg Met Arg Gly
545 550 555 560
Asp Met Gln Leu Phe Gln Thr Phe Trp Phe Leu Tyr His Lys Gly His
565 570 575

Pro Pro Ser Glu Pro Cys Gly Thr Pro Cys Arg Leu Ala Thr Leu Cys

=

580 585 590
Ala Gln Leu Ser Ala Arg Ala Asp Ser Pro Ala Leu Cys Arg His Leu
595 600 605
Met Pro Asp Gly Ser Leu Pro Glu Ala Gln Ser Leu Trp Pro Arg Pro
610 615 620
Leu Phe Cys
625
<210> 2
<211> 570
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic

polypeptide"

<400> 2

His Pro Leu Ser Pro Gln Gly His Pro Ala Arg Leu His Arg Ile Val
1 5 10 15

Pro Arg Leu Arg Asp Val Phe Gly Trp Gly Asn Leu Thr Cys Pro Ile

20 25 30
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Cys

Asn

Lys
65

Asp

Ser

Pro

Leu

145

Asp

Leu

Val
225

Thr

Val

Lys

Val

50

Asp

Cys

Ser

Pro

130

Thr

Cys

Ser

Pro

Pro

210

Trp

Gly

Gly Leu
35

Ala Arg

Ala Pro

Met Val

Gly Leu

100

Trp Asn

115

Ser Pro

Asp Leu

Ala Asp

Arg Pro

180

Leu Arg

195

Phe Asp

His Gln

Leu Val

Asn His

260

Ile Glu Gly Asn

Phe

Val

Pro

Pro

His

Pro

165

Thr

Met

Thr

Arg

245

Glu

His

Thr Ala Ile
40
Gly Ser Val

55

Ala Val Cys
70

Val Trp Arg

Leu Gly Ser

Ser Leu Pro

120

Ala Pro Gly
135

Trp Asp His

150

Leu Cys Cys

Ala Gly Tyr

Leu Glu Ser
200
Val Tyr Trp
215
Arg Gln Asp
230

Lys Phe Leu

Ser Thr Pro

Ser Ser Arg

Asn Leu Gly Leu Lys

Ala Ile Lys

Gln Ser Ile

Arg Ser Val
90

Thr Cys Gly

105

Thr Val Pro

Ala Pro Val

Asp Tyr Leu

155

Arg Arg Gly
170

Trp Gly Glu

185

Leu Leu Ser

Thr Gly Asp

Gln Leu Arg
235
Gly Pro Val

250

Val Asn Ser
265

Trp Leu Tyr

Leu

60

Val

Leu

His

Lys

Ser

140

Ser

Tyr

Pro

Phe

Glu

45

Cys

His

Ser

Trp

Pro

125

Arg

Ser

Leu

205

Pro

Leu

Val

Pro

Ala

Lys

Asn

Leu

Pro

Asp

110

Pro

Thr

Leu

Lys

190

Thr

Tyr

Pro

270

Met

_25_

Glu Pro

Leu Leu

Phe Glu

80
Ser Glu
95

Ile Phe

Pro Lys

Leu Phe

Asp Pro

160
Pro Pro
175

Cys Asp

Pro Ala

His Asp

Thr Val

240

Pro Ala

255

Pro Phe

Ala Lys
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275

Ala Trp Glu
290

Gly Gly Phe

305

Leu Asn Met

Ser Thr Asp

Ala Ala Glu
355
Pro Gly His

370

Ala Arg Tyr
385

Val Asp Glu

Leu Ala Val

Asn Pro Gly

435

Ser His Val
450

Ala Asn Ile

465

Arg Glu Thr

Leu Val Tyr

Phe Leu Tyr

515

Pro

Tyr

Asn

Pro

340

Asp

Cys

Phe

420

Tyr

Val

Pro

Tyr

Arg

500

His

Trp

Phe

325

Arg

Leu

Asn

405

Phe

Arg

Leu

Gly

Gly

485

Met

Lys

280

Leu Pro Ala
295

Leu Ser Pro

310

Cys Ser Arg

Gly Gln Leu

Gly Asp Lys
360
Lys Ser Trp

375

Thr Leu Ala
390
Val Phe Tyr
Leu Ala Pro
Val Tyr Gln

440

Asp His Glu
455

Ala Ile Pro

470

Leu Pro Asn

Arg Gly Asp

Gly His Pro

520

Glu Ala Leu Arg

Tyr

Glu

345

Val

Ser

Asp

Ser

425

Thr

His

Thr

Met

505

Pro

Pro

Asn

330

Trp

His

Trp

Asp

Tyr

Trp

Leu

490

Ser

300
Gly Leu

315

Phe Trp

Leu Val

Asn Tyr

380

Phe Phe
395

Glu Thr

Thr Thr

Gly Asn

Ile Leu

460
Gln Leu
475

Pro Thr

Leu Phe

Glu Pro

285
Thr Leu Arg Ile
Arg Leu Ile Ser

320

Leu Leu Ile Asn
335

Gly Glu Leu Gln

Ile Pro

Tyr Arg Ile Val

Gly His Thr His
400
Leu Ser Arg Pro
415
Tyr Ile Gly Leu
430
Tyr Ser Gly Ser

445

Asn Leu Thr Gln

Leu Tyr Arg Ala

480

Ala Trp His Asn
495

Gln Thr Phe Trp

510

Cys Gly Thr Pro

525
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Cys Arg Leu Ala Thr Leu Cys Ala Gln Leu
530 535

Pro Ala Leu Cys Arg His Leu Met Pro Asp

545 550

Gln Ser Leu Trp Pro Arg Pro Leu Phe Cys
565 570

<210> 3

<211> 629

<212> PRT

<213> Homo sapiens
<400> 3
Met Pro Arg Tyr Gly Ala Ser Leu Arg Gln

1 5 10

Ser Ala
540
Gly Ser

555

Ser Cys

Arg Ala Asp Ser

Leu Pro Glu Ala

560

Pro Arg Ser Gly

15

Arg Glu Gln Gly Gln Asp Gly Thr Ala Gly Ala Pro Gly Leu Leu Trp

20 25
Met Gly Leu Val Leu Ala Leu Ala Leu Ala
35 40
Asp Ser Arg Val Leu Trp Ala Pro Ala Glu

50 55

Gln Gly His Pro Ala Arg Leu His Arg Ile
65 70
Val Phe Gly Trp Gly Asn Leu Thr Cys Pro

85 90

Leu Ala

Ala His

60

Val Pro
75

Ile Cys

30
Leu Ala Leu Ser
45

Pro Leu Ser Pro

Arg Leu Arg Asp
80
Lys Gly Leu Phe

95

Thr Ala Ile Asn Leu Gly Leu Lys Lys Glu Pro Asn Val Ala Arg Val

100 105
Gly Ser Val Ala Ile Lys Leu Cys Asn Leu

115 120

Ala Val Cys GIn Ser Ile Val His Leu Phe
130 135

Val Trp Arg Arg Ser Val Leu Ser Pro Ser

145 150

Leu Gly Ser Thr Cys Gly His Trp Asp Ile

Leu Lys

Glu Asp

140
Glu Ala
155

Phe Ser

110
Ile Ala Pro Pro

125

Asp Met Val Glu

Cys Gly Leu Leu
160

Ser Trp Asn Ile
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Ser

Trp

Leu

225

Leu

Val

Arg

Lys

305

Ser

Ser

Leu

Leu

Cys

385

Leu

Pro

Asp

210

Cys

Gly

Glu

Tyr

Gln

290

Phe

Ile

Ser

Pro

Ser

370

Ser

165
Pro Thr Val

180

Gly Ala Pro
195

His Asp Tyr

Cys Arg Arg

Tyr Trp Gly

245

Ser Leu Leu
260

Trp Thr Gly

275

Asp Gln Leu

Leu Gly Pro

Pro Val Asn
325
Arg Trp Leu
340
Ala Glu Ala
355

Pro Tyr Pro

Arg Glu Asn

Pro

Val

Leu

Gly

230

Ser

Asp

Arg

Val

310

Ser

Tyr

Leu

Gly

Phe

390

Lys Pro Pro

185

Ser Arg Ile
200

Glu Gly Thr

215

Ser Gly Leu

Tyr Ser Lys

Gly Leu Gly

Ile Pro Ala
280

Ala Leu Thr

295

Pro Val Tyr

Phe Pro Pro

Glu Ala Met

345

Arg Thr Leu
360

Leu Arg Leu

375

Trp Leu Leu

Gly Gln Leu Gln Trp Leu Val Gly Glu

405

170

Pro Lys Pro

Leu Phe Leu

Asp Pro Asp

220

Pro Pro Ala
235

Cys Asp Leu

250

Pro Ala Gly

His Asp Val

Thr Val

Thr

300

Pro Ala Val

315

Pro Phe
330

Ala Lys Ala

Arg

Ile Ser Leu

380

Ile Asn Ser
395
Leu Gln Ala

410

175
Pro Ser Pro

190

Thr Asp Leu
205

Cys Ala Asp

Ser Arg Pro

Pro Leu Arg

255

Pro Phe Asp
270

Trp His Gln

285

Ala Leu Val

Gly Asn His

Glu Gly Asn
335
Trp Glu Pro
350
Gly Phe Tyr
365

Asn Met Asn

Thr Asp Pro

Ala Glu Asp

415
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Pro

His

Pro

240

Thr

Met

Thr

Arg

320

His

Trp

Phe

400

Arg

ZIHSd 10-2025-0025051



Gly Asp Lys

Lys Ser Trp

435

Thr Leu Ala
450

Val Phe Tyr

465

Leu Ala Pro

Val Tyr Gln

Asp His Glu
515
Ala Ile Pro
530
Leu Pro Asn
545

Arg Gly Asp

Gly His Pro

Leu Cys Ala
595
His Leu Met

610

Val His Ile Ile Gly His Ile

420

Ser

Asp

Ser

500

Thr

His

Thr

Met

Pro

580

Pro

Trp Asn Tyr

GIn Phe Phe
455
Glu Glu Thr
470
Ala Thr Thr
485

Asp Gly Asn

Tyr Ile Leu

Trp Gln Leu

935

Leu Pro Thr
950

GIn Leu Phe

565

Ser Glu Pro

Leu Ser Ala

Asp Gly Ser

615

Arg Pro Leu Phe Cys

625
<210> 4
<211> 629

<212> PRT

<213> Homo sapiens

425
Tyr Arg Ile

440

Gly His Thr

Leu Ser Arg

Tyr Ile Gly

Tyr Ser Arg

505

Asn Leu Thr
520

Leu Tyr Arg

Ala Trp His

Gln Thr Phe

570

Cys Gly Thr

585
Arg Ala Asp
600

Pro

Val

His

Ala

Asn

555

Trp

Pro

Ser

Pro Gly His
430
Ala Arg Tyr

445

Val Asp Glu
460

Leu Ala Val

Asn Pro Gly

Ser His Val

510

Ala Asn Ile

525
Arg Glu Thr
540

Leu Val Tyr

Phe Leu Tyr

Cys Arg Leu
590
Pro Ala Leu

605

Cys Leu

Glu Asn

Phe Glu

Ala Phe

480
Tyr Arg
495

Val Leu

Pro Gly

Tyr Gly

Arg Met

560

His Lys

975

Ala Thr

Cys Arg

Leu Pro Glu Ala Gln Ser Leu Trp Pro

620
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<400> 4

Met

1

Arg

Met

Asp

65

Val

Thr

Val
145

Leu

Ser

Trp

Pro Arg Tyr Gly Ala Ser Leu

5
Glu Gln Gly Gln Asp Gly Thr
20
Gly Leu Val Leu Ala Leu Ala
35 40
Ser Arg Val Leu Trp Ala Pro
50 55

Gly His Pro Ala Arg Leu His

70
Phe Gly Trp Gly Asn Leu Thr
85
Ala Ile Asn Leu Gly Leu Lys
100
Ser Val Ala Ile Lys Leu Cys
115 120

Val Cys Gln Ser Ile Val His

130 135
Trp Arg Arg Ser Val Leu Ser
150
Gly Ser Thr Cys Gly His Trp
165
Leu Pro Thr Val Pro Lys Pro
180

Pro Gly Ala Pro Val Ser Arg

195 200
Asp His Asp Tyr Leu Glu Gly

210 215

Arg

Arg

Cys

Lys

105

Asn

Leu

Pro

Asp

Pro

185

Ile

Thr

Leu Cys Cys Arg Arg Gly Ser Gly Leu

225

230

Gln Ser

Ala Leu

Glu Ala

Ile Val

75
Pro Ile
90

Glu Pro

Leu Leu

Phe Glu

Ser Glu

155
Ile Phe
170

Pro Lys

Leu Phe

Asp Pro

Pro Pro

235

Cys

Pro

His
60

Pro

Cys

Asn

Lys

Asp

140

Ser

Pro

Leu

Asp
220

Ala

Pro

Gly

Leu

45

Pro

Arg

Lys

Val

125

Asp

Cys

Ser

Pro

Thr

205

Cys

Ser

Arg Ser

15
Leu Leu
30

Ala Leu

Leu Ser

Leu Arg

Gly Leu

95
Ala Arg
110

Ala Pro

Met Val

Gly Leu

Trp Asn

175
Ser Pro
190

Asp Leu

Ala Asp

Arg Pro
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Trp

Ser

Pro

Asp

80

Phe

Val

Pro

Leu

160

Pro

His

Pro

Gly
240
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Ala Gly Tyr

Leu Glu Ser

Val Tyr Trp
275

Arg Gln Asp
290

Lys Phe Leu

305

Ser Thr Pro

Ser Ser Arg

Leu Pro Ala

355

Leu Ser Pro
370

Cys Ser Arg

385

Gly Asp Lys

Lys Ser Trp
435

Thr Leu Ala

450
Val Phe Tyr
465

Leu Ala Pro

Trp

Leu

260

Thr

Gly

Val

Trp

340

Tyr

Glu

Gln

Val

420

Ser

Asp

Ser

Gly Glu Tyr
245

Leu Ser Gly

Gly Asp

Leu Arg Ala
295
Pro Val Pro

310

Asn Ser Phe

325

Leu Tyr Glu

Ala Leu Arg

Pro Gly Leu
375

Asn Phe Trp

390
Trp Leu Val
405

His

Trp Asn Tyr

GIn Phe Phe

455
Glu Glu Thr
470

Ala Thr Thr

Ser

Leu

Pro

280

Leu

Val

Pro

Thr
360

Arg

Leu

Gly

Tyr

440

Gly

Leu

Tyr

Lys Cys Asp Leu Pro Leu Arg Thr

250

255

Gly Pro Ala Gly Pro Phe Asp

Ala His Asp

Thr Thr Val

Tyr Pro Ala
315

Pro Pro Phe

330
Met Ala Lys
345
Leu Arg

Leu Ile Ser

Leu Ile Asn

395
Glu Leu Gln
410
His Ile Pro
425

Arg

His Thr His

Ser Arg Pro
475

Ile Gly Leu

Val

Thr

300

Val

Leu
380

Ser

Pro

Val

460

Leu

Asn

270
Trp His Gln
285

Ala Leu Val

Gly Asn His

Glu Gly Asn

335
Trp Glu Pro
350
Gly Phe Tyr
365

Asn Met Asn

Thr Asp Pro

Ala Glu Asp
415
Gly His Cys
430
Arg Tyr Glu
445

Asp Glu Phe

Ala Val Ala

Pro Gly Tyr
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Met

Thr

Arg

320

His

Trp

Phe

400

Arg

Leu

Asn

Phe
480

Arg
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Val Tyr Gln

Asp His Glu

515
Ala Ile Pro
530
Leu Pro Asn
545

Arg Gly Asp

Gly His Pro

Leu Cys Ala

595

His Leu Met
610

Arg Pro Leu

625

485
Ile Asp
500

Thr Tyr

His Trp

Thr Leu

Met G

=3

565

Pro Ser

580

Gln Leu

Pro Asp

Phe Cys

490

Gly Asn Tyr Ser Gly Ser

505

Ile Leu Asn Leu Thr Gln

520

Gln Leu Leu Tyr Arg Ala

535

Pro Thr Ala Trp His Asn

550

555

Leu Phe Gln Thr Phe Trp

570

Glu Pro Cys Gly Thr Pro

585

Ser Ala Arg Ala Asp Ser

600

495

Ser His Val Val Leu

510

Ala Asn Ile Pro Gly

525

Arg Glu Thr Tyr Gly

540

Leu Val Tyr Arg Met

560

Phe Leu Tyr His Lys

575

Cys Arg Leu Ala Thr

590

Pro Ala Leu Cys Arg

605

Gly Ser Leu Pro Glu Ala Gln Ser Leu Trp Pro

615

620

_32_
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