Ry H XYV A®ETFEM 0.4mg
Ry XY I°KTEHA 0.56mg
Ry PR JI°ETiEM 1.2mg
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BREL - S —E
wr - Mg Mg L TUVVRWERHEL (355E) B L TR E (A AGE
ACH achondroplasia RE T RE
ANP atrial natriuretic peptide LDEMT Y O LRIRRTF R
BNP B-type/brain natriuretic peptide B~ U U LRRA_RTF F
cGMP cyclic guanosine monophosphate wRR7T7 /v 0—U Vg
CNP C-type natriuretic peptide CHIF R U U LRIRRTF R
ERK1/2 extracellular signal-regulated kinases 1 and | #lfashs 7 A FEiFF—F 1 K2
2
FGFR3 fibroblast growth factor receptor 3 PRMESEARR I PRI 2 K 3
JNBfES Y 8 .
MAPK mitogen activated protein kinase _)é%%@@%ﬁ MEfl s o s T
NP natriuretic peptide 7 bV U LFRNTF R
NPR-B natriuretic peptide receptor type B F b U O AFIRSTF FAEEB
PKG II c¢GMP-dependent tyrosine kinase I 1% cGMP {KfEtEF n o v F—F
N fibrosarcoma serine/threonine protein BEREY Y v/ AV A= F—F
kinase
SDS standard deviation score BHEFEERaT
TD thanatophoric dysplasia AF b7+ w7 ERERIE
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261 #EK

WEEEARE (ACH) 1, RERICK T 28EHIROEIE R Vb 0AOFEHE T T 5
MESEMRAEATEIN /K 3 BT (FGFR3) OMREREEAIL RICIE T % 5 ik G REM &M
O REARIE T, &b%< O DERITMNEEHEEER CTHD, ACHIIHEBATHY
ARRIT MR CHAE 25,000 A7V 1 ATHS ([Wynn2007), FHUEFIOKY: (80%)
BN ROBROF ARG IREARERICI VAL, HHEL ALNDERITBHESFHIN
WK 75 54K 3 (FGFR3) OIEER KA A IZHFTET 5 G380R E#: (98%) TH 2D ([Gardner
1977]) ([Oberklaid 1979]) ([Martinez-Frias 1991]) ([Orioli 1986]) ([Waller 2008]) ([Vajo 2000]),

ACH D &1 6 2R ERRAVE UL, & MV ERRE, I ONT BRI O E O FfE D K
SRR R 2O BEEOKSR (P RIIR L TH-6 RERER 2T [SDS]) THD
([Vajo 2000]) ([Wright2012]) ([Merker2018]), #DiEMN%< AL DERIVFHE LT, T
DA, BIE, HRERET, BEPROBEAE, MEHKAE, MIEHE%ZHER CBEHERATE
Nd D, HWRERIRIC 2R, AEAERIECEF2EEZ I UEEHEM KRN
T. ACH IZBT 2 BEREF ORI, HEZRURESS| ST EKoNBRAHHECE S
© 35 ([Wright2012]) ([Ireland 2014]), ZH 5 IT1E, 8o, KREFHELCOEREETOERE. K
BUE, MEREAE R, FEMEERBEME R CERETERR2ERH D, ZOIENOF
HRE BRIRIEICIL, FGFR3 OMAEBEMERICER T 2B ERERELRCF F 7+ v 7 &
BIEHUE (TD) AdHD, ZTNHOREBIACH CHELLTWAR, ZhbDFRE/RIT, S%5%K
ERIEUT, BE (BFEBERE) »LESEMHE (TD) £ TEETHS,

FGFR3 O Tt 7/ miEid, K- Mla 05k OB e 2, FGFR3 DR

BRI RNRK CTRIET D ACH BE TiX, ZOHHINELL, ENERBEOKRMI S5
s, mEEEREREILS X E % —8 (Mias s AR —F 1 RT2)
(MAPK [ERK1/2]) #3&i%. #KEMAQOBEHE R O Eicxt 32 FGFR3 (2 & 2 il % fh a3
%, MAPK (ERK1/2) #R¥iZX, #8CEMROMEME KR OCHEOTEDHHEFTHS CHF Y oA
FIRARZF K (CNP) (Lo TTFHHESND, CNPITTF MU U LRIRRTF RZEKB
(NPR-B) IZf&& L. MAPK (ERK1/2) ##% . RAF-1 DM THETHZ &2 LY, FGFR3
DT T IAREXRET D, 2070 A N—7X, FGFR3 [ZBE U728 RIERED~ 7
AEFITEIESNTNSD ([Yasoda2004]) ([Yasoda2009)), Fgfi-3 DHRERERERAH T
¥ U RADBPNREIEIL. E TO CNP DFBL XL CNP OFffiiik 5 (EA) ICk-THEESR
=, \

CNP 3, BT b Y 7 AFIRATF R (ANP) RUSB AT U 7 ARIRATF ¥ (BNP)
ZEALT R UVLFIRANTF R (NP) 77 IV B LTS, THbHONTF NLLmE
H. BB, WIRR, EMRROZDOIINOEE Y AT AR RETT HHEECITEB LTS
B, BiebnR727 V0 /F—b7 Y2 (CNP) TR /LES (ANP KTBNP) [BFT
H5, ANP (TFUF FRUHARYFF), WITBNP (R U FK) OGKT Frsid, 3k
REME LA R OO EBEREBDIERO =D OF NieipEEE LTRSS TV 5,
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BMN 111 i, RRICHEE UHAKRIC B SN 5 CNP (CNP53) D 37EEDT I /BMTA DN
KIRIZT I/ BE 2 7E (Pro-Gly) #fHMLTERM L=, 39ED7 I /BB RD CNP 7y
T&H5, BMN 11 iTKIBE CTEA SN, HF8IT4,102 Thd, BMN 111 OF I/ BEES % LA
TR d,

1 PGQEHPNARK YKGANKKGLS KGCFGLKLDR IGSMSGLGC 39
BMN 111 O _k#EiE# X 2.6.1-1 IZR7,
2.6.1-1 BMN 111 O

G

BMN 111 {Z, 1) EEEE R OEREILHEICE LT ONP OIFMEE B L, 2) CNP & g LT
YRR T L1201, FET Y FRTF LA —BoICBIEE2 R T L2271 &anT
W5, ZO¥RHOERE X, BRI THDEER~D BMN 111 OBRERZHMIE 2 LR I
%, BMN 111 R O'CNP 1%, fEEREELIEIC D & [REROME AT R ORBEEM: 2773 2 & 238
HEIh3b, BN iZ 1 B 1EIFETFTERSEIND-D, NTEMECNP LB L T W 250 HE
DEAEEND, LL, ERHNENED, NIRRT SNEREZRT ETHENS,
BMN 111 X, CNP &[FAI#RIC NPR-B IZf5E LT, MIRANERIRZ T 2 v — VU B (cGMP) DFE
EEEETBREEZLND, REMIETIZ, cGMP DY 7 FIVEERL., HEMIEOBEM R )
b, WNCRMEINCERENE R ERE T2 18 cGMP {kfFitF o3 F—+ (PKGID 2
Lo THAEN TS, BMN 111 1E, ZORKEZN L TEEHIBROBIER OS2 RET 5 2
ERE o THRENERELZRETS LEZHNS ([Bocciardi 2009]),

BMN 111 O—EROIERRRABR T, RATRGIABES 2EHA L TCEBL T35, =, i
RAABRER A E CIL, BMN 111 12X L CIEDAFRLER LT3, & 26.1-112, #HLU-HE
ROFENFNOT I ) BEES %2R,
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& 2611 CEF FIILMNRRTFF (CNP) RUMAX
Term Definition Sequence

CNP53 Human WT form; protein precursor to | LRVDTKSRAAWARL LIS G L SK GCFGLKLDRIGSMSGLGC
CNP22

CNP22 Human WT form, derived post- GLSKGCFGLKLDRIGSMSGLGC
translationally from CNP53

CNP37 Human recombinant protein harboring PR G s K GCFGLKLDRIGSMSGLGC
CNP22 sequence

CNP38, Human recombinant protein harboring G_GLSKGCFGLKLDRIGSMSGLGC

BMN 111-B2 CNP22 sequence

BMN 111, BMN 111-B3,
ProCNP38

Human recombinant protein harboring
CNP22 sequence

PGB G K GCFGLKLDRIGSMSGLGC

GRSV G sk GCFGLKLDRIGSMSGLGC

BMN 111-C Human recombinant protein harboring
CNP22 sequence
BMN 111-C2 Human recombinant protein harboring

CNP22 sequence

PO VAR G| SK GCFGLKLDRIGSMSGLGC

WT, wild type; CNP, C-type natriuretic peptide.
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BMN 111 OFERRRAFE T 1 7T A, NREKE EEHIEREELE TO BMN 111 ORME F&
BEE2XFFTDEIICHRINCT VA T3, Eii LziKBucix, Eflak s EK~o
BRI R OS2 T BMN 111 23 CNP & [f#RDIEMEZ R T Z L 2B H2NMNZ LTz in vitro FEHE
AR, ERET VBV TERERWMEREREREAI 5 L THEDIR LTI 2N
7z invivo FAUBR. HPARTREER, FPRCR R USSR DBEREIZ X% BMN 111 OREE LR L 72 &
SRR, W ICHRAKR USE HimE 2 AW HEERR 2 EXd 5.

ETOHBERABRBERLY . SRS L CWARVWAE D ACH OREEZHI & LT
15 pg/kg/H D BMN 111 Z# A RKER TR ET 5 Z & #M ST 5,
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Ry AV I°RTEMA 0.56mg
Ry O RXJI°ETEA1.2mg
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262  FEFBZRBR MBS oot e s s e e s e s s s ses s s s sessassersseeseaseesanensassensemessneseaemeanens 9
2621 F&oH.. e O
2622 #h) %%H i Z)“itﬁﬁ .......................................................................................................... 16

26221 #HYEORIN.. SR 20
26222 FGFR3| E?J@frwk“ﬂ'ﬂibﬁtr DEET V... SOOI |
262221 WREEBHIE (ACH) O Fgfr30380R <0 AT eeeeerereesssrssevsesssessssssssnsns 21
262222 WREEBRIED Fgh3P7 45 b7+ ) v 7 BREHIE (TD) <V RAET )V
26223 Invitro Tﬁﬁ%ﬁ ..................................................................................................................... 23
2.6223.1 H=27A9/® NPR-A, NPR-B LT NPR-C ©7 I / #E#c%] & & kD NPR-A,
NPR-B X TN NPR-C & DFARITED I ......overereeeeercreiscsese s ssssssss s ssssenessssenes 23
262232 = U AMHEFHIREL NIH/3T3 @ cGMP EAIZXT 5 BMN 111 OFEMA........... 24
2.62.23.3 NPR-A. NPR-B & X NPR-C {Z%4"% BMN 111 OFERHSEFME ... 24
262234 Fv b, TUR, UYF, A=IAFALKUE FD NPR-B IZ5x3"% BMN 111
OB ARG B FFNPER TN cCGMP BEAENDREEE ... 26
262235 PHREEERE MECFHIIETO BMN 111 OIEYE ((nvitro) e 28
262236 AHAAROHNREEL MEF, EEBERERRZ T 7+ v 7“"’%%52{“
FREAREE HIHL T BMN 111 OZN ) DOFEM.cvrocerereriesicsiseniseniessssssssesasssssaens 30
262237 BMN 11112 X5 FGF2 F5& M0 & 7V mZEDM], W :%ﬂ]ﬂﬂtﬁﬁﬁ&wﬂiﬂ@
S b U w7 RE R EREAROEOERICE T 5 B OFHH.......
26224 EX VIVO FRIR oot ests st ste sttt ettt sttt eb e e st re b s b e st st b e ts e nneseberereanas 34
2.6224.1 IAME (E16.5) Fgfi3P 2+ N7 4V v 7 BRIURIE (TD) < U X EHEF O
BMN 111 OFMIFEIC L DB NE R DFEML....oooceernn B s 34
2.6.2.2.5  INVIVO FRBR ..coveee sttt sn et s e e s e b eesb e sen s sne s ssssenashensasreneseney 3O
2.622.5.1 REBTET Vanmnmesisniimanieiiaamsiisssesississivion 39
262252 EHEE&Y.. OO
2.6.2.3 alJ/kH’J%ﬂ*ztSﬁ o 11
2.6.2.3.1 SpectrumScreen‘EG LXBBMN Il DA T4 —4y HE‘T ......................................... 66
2624 TEVEIEBRFER . e 67
26241 t MK E%‘ﬁﬂlﬂ@h%ﬁﬁéﬁta o—{k hERG H U U AF ¥ XX T 5
BMN 111 DA oot ssssrssesssnssessssssesssessmes s ssnsssesesesssssssessesasssssnsens 67
26242  FRERTF OREME FVB <= 17 2 BMN 111-B2, BMN 111-C, BMN 111-B3 (BMN 111) ,
BMN111-C2 & U CNP-A (E/D)D K T 542 & 5 DB RICKTT DB DR . 68
26243 Z v b®BMN 111 OHER TSI X 2 PRAFRR IR 5 Z2MEKENME 69
26244 HEMHES > FO BMN 111 OHEEBEIR FTRECL DNy KT U N UVFRES T T 4

— & W FERR IS T2 BB REERR M oo 71
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26245 TFULA—HEFEELFHALO BMN 111-B3 (BMN 111) O T 5236817 A
B X 5B G5ERERRKD 7 HEXERSOMITERE, FHEEO M adx

F4 7% (TK) BR (7=z—X1ER7=—X1D) . N )
26246 TULA—XEBREZLFEETOLI=7A4YF/L® BMN 111 03&1‘&%1 J:Z)'L.‘[fll
B RN T D PAEA 2T R TEIRITAM .o oeoeeeeeeeee ettt e enea 76

26247 TVUVA—FEEFLIERBTOBESEI=7 AP LD BMN 111 DR THESFIZLS

DB R D LR EMEIRIBETAHL. .....oocvoceeceesaeenmscsesnssnssessansensesssssssassssessessssesssesssssense 17
2.62.5 ST A FLAE I RRBR . ooeooeeeeeeeeeeeee e see e s es s s s s e ne st eese s enneees 80
2.62.6  EERFBLTUFERR covvvrrrrereersssmssssssssessssssssessessssessessessasssssssssssassssesssssssssssssessessssssssssssssssescsss 80

KER

# 2.62.1-1 BMN 111 DR —E ... cerressssssssessnsressienenens 10
£ 2622-1 T RYTLRRTF R %aa %ﬂ%ﬁa ﬁ&oéﬁ%r s 17
® 26222 F RN TLRIRSTF NRAE  MlksA, Y T hﬁfmﬂim%%ab
# 2622.1-1 t FNPR-A, NPR-B XTXNPR-C £ D7 I/ BEFEHI DR —HE .ooeorerrrennn 20
® 2.6222-1 REAEFHEDOEMMEEEIDZEEIE (oo ssisssssssssssssssessenss 22

F 2.62.2.3-1  EC50 MM cvueeereeeeeceeeeeestessessseesssessssinssessessssssssssssssssesssssasssssassassasssnsssassassasssnnsasns 26
# 2.6223-2 BMN 111 @ NPR-B BZF1R OBRBETENE (..ot sereenisecneasnesenns 28
# 262241 BERRO Fgfi3P7 75 b7 x U v 7 BRBRIE (TD) ~ 7 ADKERE D

FELR OVBMN 111 (108 mol/L) FsMEE 1 HARU 7 HABOKBEEER ... 34
7 2.6225-1 Fgfi3tC 2} 74U v 7 BREHIE (TD) < 7 ADOFHKEFHhORBRT W
+ 262252 Fgfr3m7c 2F N7+ /&*ﬁ’ﬁ:?f/ﬁkr (TD) <7 AMD BMN 111 ® 10 A

B 5T & B B s B BE B ORI 3 2 & SR § |

#K 262253 Fgfi3P b1 w7 %Y v 7 BREKIE (TD) <7 20 BMN 111 @ 20 Hf#
G L D ERDORERE OREFTIMORERT VA o ceriserssrisscsssssssisesssnnens 44
£ 262254 HBEBRITLEOTEISNELREEE TOEFRE. ., s 45
R 262255 Fg3P7 a5 h7 4+ Y v 7 BREMKIE (TD) =7 AD BMN 111 O 52X
5E. RROGERE (FBME) ORFFAR~ 72 ROEEES & DR ... 47
# 262256 Ach~<7ADBMN 11l ® 36 AR THREIZL B EDOREORBRT V1 48

K 262257 BERENERNEEZ &S LEHAN< O 22653 28ME. ... 50
# 262258 TEEREHREBRT A > (BMNI111-09-048 RER. BMNI111-09-075 ABR M X
BMN111-09-074 7RBx) . wiis 52

# 262259 5 HEEHEA &ﬁ{ﬁ@%%ﬁiﬁ@ﬂm&o if;%%:%%fr LT_E‘W/J xh“étﬁim+
(BMN111-09-048 7Bk, BMN111-09-075 35k & () BMN111-09-074 3XB&) ............ 54

F# 2622510 \ELVIAUREOEDOFHRT A - (BMN 111-09-074 3R8R) ........... 56
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#2 2622511 fExOEG VYAV OEKRENEROEEE2 K5 L-8icxt3 2 8m

£ (BMN111-09-074 i48%) . S Gy |
# 26225-12 Fv b @Jﬁzﬁﬁtﬁﬁﬂﬁr g s O0
# 2.62.2.5-13 %ff&ﬁiﬁéﬁuﬂz&oﬁﬁ&a‘&—@ L 7Bz iﬁ‘étﬁbw— ................................. 60
R 2622514 W=7 AFNLD 6 » ABK TR ESICL 2FEHBE, FKRROTEEFART

TR DR BR T T A I ettt sttt s et ene 61
#+ 2.623.1-1 AERRIGERUIZSZEERIUIA Z Y T H B e 67
# 262421 LMERICHTIEBCETIREERERRORBRT A v 68
# 262431 T v %@¢$E*$#X+ W2kt 2 Bt RERBROBEBRT VA Vi 10
K 262441 T v FOFERRIZXT 2 REMFEHRRORBRT 1 . S )|

z 262451 TULA—FEIEELZY /LD BMN 111 @Bzﬂ&“fm_ct 38 Té{ﬁﬁtﬁ(f
L EERERBRRO 7 AMREREOMITEEE, ﬂﬁ&UF#/:%$T4?Z
GV OIELY (M N QT S b G 73
# 262452 TLA—FEEELZYAO BMN 111 O TFHREIZ L AHiEEC L 3HBE
BEREARL N7 BB ERGOLITERE, RO FFTax T ¢ 7 2 (TK)
BEDOT7 =X N ORBRTY 1 .. veerees 13
£ 2.624.6-1 H=7A4FNLDLME %k?ﬁé%ﬁ*%ﬁ@ﬁéﬁ%ﬁ%ﬁ@%ﬁﬁﬁvﬁ% v..76
R 262471 A= AP NLOLILERICKT HREMEHARICKTE 7 7 v HRERE
DETINI B AF—N—FEFH A (7:——1 ) R OER—— —
#* 262472 =AYV NVOREREGZLDL0E ﬁ#éiéﬁ%ﬂﬁ%ﬁr#% v

Bk
%] 2.6.2.2-1 FGFR3 KT CNP O¥EMISTO L 7 FIAGERK D 7 o R b~y ............... 19
262221 #F 73V v EBREMRIE (TD) ~ 7 AOK/NREERRBOELT ... 21

262222 2T 74U v BREBRIE (TD) <7 ZADRME v 22
X 2.6.2.2.3-1 NIH/3T3 AL COMP FEZE ....o.cooevvcvceersssvessrescaesssssssessssesssesmssssessssssseessossaess 24
Bl 2.6.2.2.3-2 NPR-B D 7 FIREE samminsinamismimssnsissmmssnimsin 23
X 2.62.2.3-3 NPR-A D7) /VARE rerrereeaeenee et e 28
262234 UY¥FX Fv b v AXiLE b NPR-B %%é‘fﬂ*ré HEK293T ﬂﬂﬂ@@ c¢GMP

FEAEIZHT 5D CNP22 BLOXBMN 111 DZNS) e coeneinennens 27
X 2.62.2.3-5 t MIEFBIFECEMIZO BMN 111 TN CNP22 iZ £ % ¢cGMP EE ............... 28
2.6223-6 FGFR3" T FGFR3%%® v | FAEm#EKE Ml T BMN 111 (2 X % ERK U Vi
X 2.6.2.2.3-7 FGFR3”80R$k’E’7ﬂHH‘T10) BMN 111 {2 X % ¢GMP pE4 ... verrereseenecsressessnne 29
262238 HREEEFREHRKE MO FGF %4 L7~ MAPK U /Mﬂ:mﬁ@

BMN 111 12 & B EBITHIINEL oottt e s s 30
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X 262239 HUEHRKEERRIE (ACH) FREWRIKEMALD FGF 24 L7z MAPK U
B TCHED BMN 111 (2 X % 5B R0 #mH) .. w31
X 2.62.2.3-10 FIXFEES T L7+ /yﬁ"ﬁﬁ’ﬁir (TD) EEE*E@( ;ﬂﬂﬂﬂm FGF &ﬁb
72 MAPK YV “EE(L.OTLHEED BMN 111 {2 K B ERIRIINH....oovorrereeveernserreeienereis 31
X 26223-11 T v MREFAMERFMRO FBMN 111 X O'FGF2 4482 £ 5 ERK12 D Y v
17| AAP— . e 33
2622312 Tv bﬁk Pﬂﬂifﬂiﬂ@@ 200 nmol/L @ BMN 111 }2 T} FGF2 QL#iz X 51&1}1@%
AN R A AV =V Ly A0 v - S 33
X 2.622.4-1 FHARIEQRFg3P 5 v 71V v 7 BEREHRE (TD) ~ U AKRE OE
BEEO'BMN 111 @ 6 BREEMEERIZ L 2K (CEHIE) . coveernsaesssnsneanenss 39
262242 BARIR N Fgfi3P7C 53 75U v '“‘“ﬁfbiﬁir (TD) <R @k}h&
BMN 111 ® 6 HEEMEERIZ L 5 KEREROEEAREN CEHE) e 35
262243 BARIKRWN Fgfi3PC 25 v 71U v 7 BEERIE (TD) <~ U XD KERF D
BMN 111 @ 6 B E&EMEEEIC L 2R (WEICxHT 2 FE80E) 36
2.6224-4 ENKRBREFERO BMN 111 (10 mol/L) @ 6 H RIFRINEEE% O M2 fE
K 2.6224-5 #REHMIZO BMN 111 (104 mol/L) ¢ 6 H MHSIMEEIER DHEHE N 043 1b. D FEH
2.622.5-1 KU BMN 111 % 10 BE# G- LTz Fghi3C &3 h7 4 U v 7 BEEK
fE (TD) ~ U RREMEFOSME ... .y |
262252 Fgf3PC 475 /yﬁﬂﬁfﬁkr (TD) < 7A@ BMN 111 ® 10 HH
B T8 542 X BmAL KB E B ORI . ovee et eneserenereresenes 43
X 262253 BETREN—BLUEFEFD BMN 111 ROVAEEED 20 HFEER #5112 L 544
BLOHES ... A I |
2.62.2.5-4 BMN 111 &5@1%@52%*&@%@%71!1 NY 7 o—2aBemgll (x10) .55
X 2.62.2.5-5 BMN 111 O A EHM O REEOHEM (BMN111-09-074 &) ......... 58
M 2.622.5-6 FHBEROME (/ FRCEBHTE) oererrresnssrisensssessssssssssessssssssssssssssens 63
X 2.62.2.5-7 H«?“““@@E@Eﬂﬂﬁ VaPZ DD € 51 e —————— |

262258 ﬂﬂﬁk&*&@fﬂﬁ%ﬂﬁbﬁﬁ/ﬁu%ﬂﬁnﬂﬁ ... 65
X 2.62.4.5-1 28 p.g/kg @ BMN 111 @ 7 ElFﬂ@ﬁ&?&“-ﬁk;5wﬁ%zv@mrz‘<0'u¢a
X 262471 7x—X 1@1%@%’%&2&&0&3@1%‘ reererensesisssssrsssessensensas 19
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i HeE—-R

MERE - WSS KL TWRWERE (EFE) ML TWRWRE (BAFE)

2D 2 dimensional 2 Rt

uCT micro computed tomography A 7 marea— g

ACH achondroplasia HRF M RRE

Ach Fgfi-363%0R achondroplasia mouse Fgfr 303800 g M RRIE~ 7 R ET )V
model

ALP alkaline phosphatase TAHRURAT 74 —F

ANF atrial natriuretic factor DEMT M U LFIRF+

ANP atrial natriuretic peptide DEMET R U T LRR_TF R

AP anterior posterior A% (5mon)

AUC area under the concentration time curve | J& /2 — FER Hh AR T i fd

AUCo area under the concentration time curve | 0 FFfi] > & BB ERF A E TORE —
from time O to the last measurable e R T AR
concentration

BLOQ below limit of quantitation TE BRI oK

BMD bone mineral density BHE

BNP B-type/brain natriuretic peptide B&F F U U ARR_TF R

c¢GMP cyclic guanosine monophosphate WIRTT ) o— U Vg

CHO Chinese hamster ovary F A =— AL —PIH

Cuax maximum observed concentration BEEREE

CNP C-type-natriuretic peptide CHlF R Y U LRRRTF R

CT computed tomography oy a—FHERE (1K)

DMEM Dulbecco’s modified Eagle medium BNy afBEA — 7 VEEH

DXA dual energy X ray absorptiometry : ZETRF—X BRI EE

ECso half maximal effective concentration S0%N SRR AL

EDTA ethylenediaminetetraacetic acid TF LI T I NERE

ELISA enzyme-linked immunosorbent assay | BER G G RE WA RIE 15

ERK extracellular signal-regulated kinase HRas s 7 Vg — 2

ERK1/2 extracellular signal-regulated kinases 1 | #ifash s 7 F AFHEIFF—E 1| K2
and 2

FBS fetal bovine serum o VIR ILE

Fc fragment crystallizable A= NG, S SO Y )

RRZI 7 A E

FDA Food and Drug Administration KE RS ERE R

FGF fibroblast growth factor AL TR AR FE R+

FGFR fibroblast growth factor receptor HRAE SR FE R 2 AR

FGFR2 fibroblast growth factor receptor 2 PRHESEHISEREIA T2 R 2

FGFR3 fibroblast growth factor receptor 3 BRAE T MBI A S AR 3

G380R mutation in the FGFR3 gene ACH DOJRR & 72 5 FGFR3 Bin D%

responsible for ACH: ¢.1138G > A
(p.Gly380Arg)

B —¢.1138G > A (p.Gly380Arg)
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iE - BE—K

WERE - WES ML TWRWREL (58 KL CTWRWERE (BAFHR)
GLP Good Laboratory Practice EF D LRI T 5 IERRR
Bk 0> ot (2 B9 B FEHE
H&E hematoxylin and eosin ~T XY RV
HB-PS HEPES buffered physiological saline | HEPES #& @A Bl &K
HCI hydrochloride/hydrochloric acid R '
hERG human ether-G-go-go related gene t k ether-d-go-go BE BT
HRP horseradish peroxidase BETHESNLE X F—E
ICs0 half maximal inhibitory concentration | 50%[HLE R &
ID identification e
IgG immunoglobulin G REISa 7Y G
IgG1 immunoglobulin G subtype 1 BRI 7Y G T
IHC immunohistochemistry ahLeg ik ALE)
IKr rapidly activating, delayed rectifier | SUEIEMEAVRLBIERES LA U ¥
cardiac potassium current LB
Kd dissociation constant HiFE e RE H
MAPK mitogen activated protein kinase DERER TIEME T R B X
F—t
MRI magnetic resonance imaging BRSBTS (E)
MTD maximum tolerated dose Kt &
NCBI National Center for Biotechnology ESENAZT 7 ) ao—FRE
Information 5 —
NEP neutral endopeptidase =y RRFF4—8
NPRs natriuretic peptide receptors T h U U LRIRRT T RZFE
NPR-A natriuretic peptide receptor type A TR ) U ARIRRTF RZHE A
NPR-B natriuretic peptide receptor type B T U 7 LRRRTF NZFERB
NPR-C natriuretic peptide receptor type C T MU U LFIRSTF RZREC
OECD Organization for Economic Co- PR W /1 PR SR
operation and Development
PBS phosphate buffered saline U VBB EAE BRI K
PK pharmacokinetic(s) P15
PKG ¢GMP-dependent tyrosine cGMP KFHEF s X F—B/7
kinase/protein kinase G n7A F¥FF—€G
PKG I c¢GMP-dependent tyrosine kinase I [ cGMP KfFMETF o oo —
¥
PKG II cGMP-dependent tyrosine kinase II | I1 B cGMP {RfFtEF 1 o v F ) —
+
PND post-natal days HAER B
QTc QT interval corrected for heart rate DMABCTHEIE U7z QT kg

Proprietary and Confidential



BMN 111

2,62 FEEPRBROBIEIC

Page 8

BE - SN

RERE - M85 L TWRWERE (35 B L TWRWRE (HAGE)

QTcB QT interval corrected for heart rate by | /32 » MEIZ L O OATHIEL
the Bazett method 7z QT [l

RAF-1 fibrosarcoma serine/threonine protein | BRAEAIEE Y v /A LA = FF
kinase —¥

RIPA radioimmunoprecipitation assay AP REILRET v ' A

SD Sprague Dawley ARN2ES

tin elimination phase half-life R

TD thanatophoric dysplasia 2 N7V v BRIERIE

TK toxicokinetic(s) r¥axxrs4 7R

wt wild type By AR
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26.2 RERBROMEX
26.21 F&H

BMN 111 1%, #CEEENRIE (ACH) DOiREEZENE LB THEMBZ CBS Y U LFR_T
F K (CNP) 7+ v Tdhsb, BMN 111 LTNCNP i3, RIEEOVERBTY R OEKEITHEEZA LTV
%, BMN 111 iZFtE= s FRTF L —F (NEP) (2 K 0BG AR 3728, CNP & g
L THRRMET OEBHIER SN TE Y, EHERE ThAER~DOREREIEINT 5 L H#

EINTND,

BMN 111 Z8FE L= A7 ) —=" 7REBRTIL, HEEDO CNP 7FHa 7 % invitro, exvivo RN in
vivo RBR TR L7z, AW CNP 7 04 F—BEE[F 2.6.1- IR LT\ 5,

BMN 111 OZEEIEMEIE, 9 RBRD in virro FBR, 1 3B D ex vivo BB KO 14 R D invivo AR
THMf L7, T o0RBRFERICES X, BMN 111 OIEEM T, TRMIRE, FRRREO
MEROBRE~DEELED, CNP EHULTWA Z RSN,

T v N &R PR RSR R ORI R IS 3T 2 2 et IREER. W ONS LR RV L nE R
WX A ReMFEHEERRIL, KERMLERKWF (FDA) GLP AH#E CFR 21 Part 58, EAFEE
GLP EHEEALTE 21 5RO /5 (OECD) GLP Z# ENV/MC/CHEM (98) 17
WCHEBL U CRHE U7-, Bl U 7= 3B R O e ERERRO—E 2 £ 2.62.1-1 [T,
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% 2.6.211 BMN 111 OXERB—%

Age at Duration and Location
Initiation Method of Administration Doses GLP Summary of Study
Type of Study Test System of Dosing | Administration Schedule (pg/kg) * | Compliance Study Number Location Summary
Primary Pharmacodynamics
Monkey,
eceptor cynomolgus; | s NA NA NA Non-GLP | [BMNI11-11-044] | [2.63.2-1] | 2.6.2.2.3.1
Homology human (ir
silico)
Pharmacological | Mouse, 0.001 to
activity in mouse | NIH/3T3 NA In vitro 15 min 10 uymol/ | Non-GLP [BMN111-10-110] | [2.6.3.2-1] | 2.6.2.2.3.2
fibroblasts fibroblasts L
e 0.000001
cells to
Receptor Affinity | expressing NA In vitro 15 min Non-GLP [BMN111-11-028] | [2.6.3.2-1] | 2.6.2.2.3.3
100 pmol
human NPR- L
A,-Band C
HEK293T 1.6 nmol/
Potency assay
cells 20 or 44 hrs .
transiently 5 pmol/L
Cross-species ?I?I:TSBSIE'%m
receptor potency rat. Touse NA In vitro 0.1 pmol/ Non-GLP [BMNI111-18-002] | [2.6.3.2-1] | 2.6.2.2.3.4
and affinity rabbit, and ?Sfﬁ N ty assay Lto
cynomolgus L 2 nmol/L
monkey/
human
Pharmacological Human 0.001 to .
activity in human NA In vitro 15 min 10 pmol/ | Non-GLP [BMN111-11-004] | [2.6.3.2-1] | 2.6.2.2.3.5
chondrocytes
chondrocytes L
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#%2.6.21-1 BMN 111 OXBEREBE—X (M)
Age at Duration and Location
Initiation Method of Administration Doses GLP Summary of Study
Type of Study Test System of Dosing | Administration Schedule (ng/kg) * | Compliance Study Number Location | Summary
Human .
chondrocytes, Pilot
Immortalized Up to 24 hrs Study:
[G380R 1 pmol/L
(BL-2.2),
G380R Immortalized Main
. (Les-11), cell lines: Study:
Pharmacological | y474c : 48 hrs, Primary | 10 umol/
activity in various (Mani-1.8) NA In vitro cell lines: 5 min | L, Non-GLP [BMN111-10-086] | [2.6.3.2-1] | 2.6.2.2.3.6
chondrocytes .
Control
(GUI-15),
Control
(KHAIE-9)],
Primary
(Normal,
ACH, TD)
] 72 hrs, treated
Evaluation of B
dosing frequency Rat chondro- continuously or 200 nmol
] sarcoma NA In vitro pulsed for Non-GLP [RS19-001] [2.6.3.2-1] | 2.6.2.2.3.7
on FGF2 induced ) /L
sionalin (RCS) cells 60 min 1-2x
pating daily
Embryonic 0
. MmOuse, Embryonic g
Pharmacological CS7BL/6J-129 | (E16.5) at 0.0001,
activity in TD E Ex vivo 6 days 0.001, Non-GLP [BMN111-10-002] | [2.6.3.2-1] | 2.6.2.2.4.1
ey Sv/PAS, collection 0.01. 0.1
Fgfr31367Cr+ of explants S ey
1 pmol/L
femurs
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#£26.21-1 BMN 111 0XERR—K (8%
Age at Duration and Location
Initiation Method of Administration Doses GLP Summary | of Study
Type of Study Test System of Dosing | Administration Schedule (pg/kg) * | Compliance Study Number Location Summary
Mouse,
Pharmacological C57BL/ Once daily. 10 gn(:%T) 262251
activity in TD 6J-129 7 days SC Y ’ Non-GLP [BMN111-10-046] | [2.6.3.2-1] | ;" =7
. days 240, 800 1
mice Sv/PAS,
Fgfr 3 Y367C/+ (TD)
Mouse,
Pharmacological C57BL/ . 0(WT)
Activity in TD 6J-129 7 days SC g;“’: daily, 20| 4o, Non-GLP | [BMN111-11-045] | [2.6.3.2-1] 3'6'2'2'5 L
mice SV/PAS, y 800 (TD)
Fgﬁ.3Y367C/+
0(WT),
Pharmacological . and 0,
activity in Ach Mouse, FVB, | 5 Leeks | sC Once daily, 36 | )3 80, | Non-GLP | [BMN111-11-001] | [2.63.2-1] | 262251
. Fgfr3« days 3
mice 280
(Ach)
Pharmacological .
activity in normal | Mouse, FVB | 3 weeks | SC dO;cSe daily, 36 g%go, Non-GLP | [BMN111-09-048] | [2.6.3.2-1] ?.?.2.2.5 2.
mice Y ’
Pharmacological
activity in normal .
mice, Mouse, FVB | 3 weeks | SC Onceldaily, 36/ 10480, Non-GLP | [BMN111-09-075] | [2.63.2-1] | 262252
days 280 1.1
confirmatory
study
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3% 2.6.2.11

BMN 111 OEBRE—K (=)

Type of Study

Test System

Age at
Initiation
of Dosing

Method of
Administration

Duration and
Administration
Schedule

Doses

(pg/kg) *

GLP
Compliance

Study Number

Summary
Location

Location
of Study
Summary

Dose regimen
study in normal
mice

Mouse, FVB

3 weeks

SC

Once daily for 9
weeks, 1-week
recovery

0

Once daily for 1
week, then
3x/week for 8
weeks. 1-week
recovery

80

Once daily, on
alternating
weeks (Week 1,
3,5,7,9).
1-week recovery

80

Once daily for 9
weeks, 1-week
recovery

20

Once daily for
36 days, .
terminated on
Day 37

20

Non-GLP

[BMN111-09-074]

[2.6.3.2-1]

2.6.2.2.5.2.
1.1

Pharmacological
activity in normal
rats

Rat, HSD:SD

8 months

SC

Once daily, 36
days

0, 80,
240, 800

Non-GLP

[BMNI111-11-017]

[2.6.3.2-1]

2.6.2.2.5.2.
2

Pharmacological
activity in
cynomolgus
monkeys

Monkey,
cynomolgus

2t04
years

SC

Once daily, 6
months

0,9,33

Non-GLP

[BMN111-09-072]

[2.6.3.2-1]

2.6.2.2.5.2.
3
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% 2.6.21-1 BMN 111 OEERB—-K (%)
Age at Duration and Location
Initiation Method of Administration Doses GLP Summary of Study
Type of Study Test System of Dosing | Administration Schedule (pg/kg) * | Compliance Study Number Location Summary
Secondary Pharmacodynamies
Initial:
Human, rat, 11.44
mouse, guinea pmol/L
pig, hamster, ICso: [2.6.33-1]
Receptor Binding | rabbit NA Invitro NA 11.44, Non-GLP [BMN111-11-026] . 2.6.2.3.1
[2.6.3.3-2]
cells/organs 1.144,
(source of 0.1144,
ligands) 0.01144
pmol/L
Safety Pharmacodynamics
60 nmol/
L
Terfena-
Human, hERG dine
hERG i“ Sta}”yt q NA Invitro Single Dose (positive | GLP® [BMN111-11-023] | [2.6.3.4-1] | 2.6.2.4.1
ransiecte control)
HEK293 cells 0
50 pg/m
L
Safety 6107 0, 80,
Pharmacology, Mouse, FVB SC Single Dose 280, 800, | Non-GLP [BMN111-09-060] | [2.6.3.4-1] | 2.6.2.4.2
weeks
(Y 8000
Safety 8.6109.7 . 0, 30, \ |
Pharmacology, Rat, HSD:SD SC Single Dose GLP [BMNI111-11-021] | [2.6.3.4-1] | 2.6.2.4.3
weeks 100, 300
CNS
Salcty 11910 0,30
B . 1 ) > b - - -
If:tz;rir;:tcsl};gy, Rat, HSD:SD | 1,70 o | SC Single Dose 100, 300 GLP [BMN111-11-022] | [2.6.3.4-1] | 2.6.2.4.4
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#£2.6.2.1-1 BMN 111 OREEBR—%K (8=
Age at Duration and Location
Initiation Method of Administration Doses GLP Summary of Study
Type of Study Test System of Dosing | Administration Schedule (ng/kg) * | Compliance Study Number Location Summary
Phase I:
0,1.4,7,
Phase I: Day 1, 14,28,
70
3,4,7 (anesthe-
(anesthetized). tized) 0
Safety Day 9, 10 ’
Monkey, 2t03 ] 28, 49,
Pharmacology, SC (conscious) Non-GLP [BMN111-09-067] | [2.6.3.4-1] | 2.6.2.4.5
cv cynomolgus years 70, 140
(con-
scious)
Phase I1:
Phase II: Once 0,28,70
daily, 7 days (con-
scious)
Single Dose
] 0
(baseline)
Safety Monke 4t05 Group 1: Day 1
Pharmacology, b sC p ey Non-GLP | [BMNI11-11-041] | [2.6.3.4-1] | 2.6.2.4.6
cynomolgus years 8,11,22, 24, 25
cv 250
Group 2: Day 1,
11, 14, 16, 17
Safety Phase I: Day 1, 0,10, 50,
4,8,11 200
Pharmacology, | VionkeY: 35106 | gc GLP® [BMNI11-11-040] | [2.6.3.4-1] | 2.6.2.4.7
cynomolgus years Phase II: Once
Ccv . 200
daily, 7 days

ACH, achondroplasia; Ach, Fgfr3°%% achondroplasia mouse model; CNS, central nervous system; CV, cardiovascular; FGF, fibroblast growth factor; FGFR3, fibroblast growth factor receptor
3; GLP, good laboratory practice; Hrs, hours; hERG, human ether-a-go-go related gene; ICso, half maximal inhibitory concentration; Min, minute; NA, not applicable; NPR, natriuretic
peptide receptor; SC, subcutaneous; SD, Sprague Dawley; TD, thanatophoric dysplasia; WT, wild type.

2) pg/ke, unless otherwise specified.

b) This study was compliant with United States Food and Drug Administration Good Laboratory Practice Regulations, Title 21 of the United States Code of Federal Regulations Part 58;
Japanese Ministry of Health, Labor and Welfare Good Laboratory Practice Standards Ordinance No. 21; Organisation for Economic Co-operation and Development Principles of Good
Laboratory Practice, ENV/MC/CHEM(98)17.
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26.22 HEKMAITIER

BMN 111 i%, RARIZHEE LHERICRIL SN D E L CNP (CNPS3) D 37%EDT I /BB ON
KIZT I /B2 53%E (Pro-Gly) %10 L CTERf L7, CNP22 FxTFCNP53 1L, 1FE D CNP
AIBER D HIRAE UTe 2 O NTEME CNP Téh 5, CNPS3 M (BEfia, BN, mEFNER &
O 1IZBD D DTx L, CNP22 (T MM CEA S S B 72D MEHIZ R
Hi &4, CNP22 KU CNPS3 iEFRIERDIEAETFZ A L TR Y, AEEETIIWTH e CNP &
B4 %, BMN 111 O¥EEITEV S, CNP22 &R L TIER SN THEY . EHHBET ThHhIHE
WA~DBREEN/EML TS ([2.6.4.4)H), BMN 111 LTCNP (X, #:EOBEEIMEICE-DS & AR
DOVERBSFF R ORBEIEME 2 RTEEZ N5, BMN KA THREICEY 1 H 1EREESNS
7o, WIEMECNP LR L TR Y REHRRBHIF SIS, L L, EEEINEV D, —
REIC D AIRTE S EEBEME 2 R3¢ B2 b b,

CNP, LEMHEF MY O LFIRANTF K (ANP) RUO'BHIF ~ U 7 LF|R~NTF K (BNP) i,
FTRUDAFIRRZTFF (NP) 77 IV —IZBLTWD, ZHb6ONTF NILER, F
F. MRRFR., EHRMEOZFDOIENOER Y AT L fHETT EEMICENT 508, BT
702 /BN EVRLTHD, ANP RUBNP IR ALEY (2 F7 YY) RTETHY,
CNP{IA—h2 U /"5 2 ) VRFE LTEEZREET S,

ANP, BNP KU CNP D&, HkOA L O RABEE 2R 2.62.2-1 IT7-7,
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¥ 26221 FRUDLFRARTFF : #E. ERABTRUVERZE
Feature CNP*® ANP BNP

Structure

que of Autocrine/paracrine Endocrine Endocrine

action

Predominant CNP353: Chondrocytes, brain,

tissue vascular endothelium (predominantly . .

; - Atria, ventricles, ] :

expression veins), heart Kidney Atria, ventricles
CNP22: Plasma (secretion from the
endothelial cells)

Predominant Bone Renal Renal

physiological | - Stimulates endochondral bone - Increases glomerular | - Increases natriuresis

effects formation by targeting both filtration rate, and diuresis
chondrocyte and osteoblast - Inhibits sodium Cardiac
proliferation and differentiation re-absorption - Prevents cardiac
Vascular - Reduces renin and hypertrophy and
- Vaso-relaxation by decreasing the aldosterone secretion fibrosis
peripheral vascular resistance Vascular CNS
Cardiac - Relaxes precontracted | Regulation of the

- Inhibits intimal growth mediated by

aortic rings

Hypothalamic-Pituitary

vascular injury Cardiac -Adrenal axis
- Inhibits pathological cardiac - Reduces cardiac

remodeling hypertrophy and

CNS fibrosis

Regulation of neuronal development
and morphology

Regulation of the Hypothalamic
Pituitary Adrenal axis
Reproduction

Development and physiology of the
female reproductive system.
Endocrine testicular regulation and
penile erection

Adipose tissues

- Increases lipolysis
Lung

- Dilatation of
pulmonary airways
CNS

- Regulation of the
Hypothalamic-
Pituitary-Adrenal axis

ANP, atrial atriuretic peptide; BNP, brain natriuretic peptide; CNP, C-type natriuretic peptide; CNS, central nervous system.
a) CNP-22 and CNP-53 are the 2 endogenous forms of CNP that are derived from a pro-CNP form.

BMN 111 {X, CNP & [RIRICT R U U ARJRRTF RZAEE B (NPR-B) KU b U 7 AF[JRA~
TF RZHEC (NPR-C) ST DM, T MY ULRIRSRTF FZEE A (NPR-A) [ZIEfES
L7Zane Fllas, NPR-B RUNNPR-C 1d, £ Z4L, BMN 111 OFEBIHMH DO FRH K
BMN 111 7 YT 7 ADFEEEITO &B 2 Hi15H, CNP & [EFRIC, BMN 111 i24L Y NPR-B
DIFFRERICEME(L LD &, NPR-B DY VEENHE I, TORBRENSIEEZ SN
ZEMTHIND ([Potter 2009]), F kU U AFIRRTF FFIK (NPRs) DK,

CNP. ANP K U'BNP (253 AFEXEEFME, WONIHEERELY R 2.62.2-2 [Z/RF, 1) NPR-C &4
Lz R A h—= RO Y V) — A TOHRKRN2) NEPBERIC K 2RO 2 FEO

Proprietary and Confidential



2.6.2 FRERBROPET
BMN 111 Page 18

BREV2 7 VT T 2 ABERFET 2720, BERIIMLIKRT ONTENE CNP, ANP XU BNP O]
(tiz) XV (ANP ONCNP D t12 1349 2 43, W TNZ BNP D t12 134920 43), BNP Dty 2%

ANP K UPCNP L D BV ik, ANP R TUFCNP & bk LT BNP @ NPR-C ~DEFMENRTI 2

NREATHDAREPEVEEZLND ([Lenz2011]),

® 26.22-2 F MYILHRARTF FREE : BRSH. BHE Y H 2 FRMER UM

Feature NPR-B NPR-A NPR-C
Predominant | Chondrocyte, brain, lung, vascular Adrenal, brain, vascular Most tissues
tissue smooth muscle and reproductive smooth muscle, lung, kidney,
expression organs (male and female) adipose and heart
Relative CNP>ANP>BNP ANP>BNP>CNP ANP>CNP>BNP
affinity
Function Transducer of CNP activities Transducer of ANP and BNP | Clearance

activities receptor

ANP, atrial natriuretic peptide; BNP, brain natriuretic peptide; CNP, C-type natriuretic peptide; NPR, natriuretic peptide
receptor.

CNP % Uf NPR-B FEHLO IR DO FFZERSRATIL M S TV RV, B MR G % T CNP
K TUYNPR-B DFBUZHDWTiL, HARMK AR OREDBBEMEIZISIT 5 CNP OIEBEYE M2 5
T 2T A, ex vivo FRERM O in vivo 3 BR Cila 22 25 HERMICHER I TV 5B, BT, 18
BRILHE T T D CNP DFFEN/NER OB A THER 4T 5 ([Hunt 1994])  ([Igaki 1998]) ([Lenz
2011]), FREARPASHATOEMY TOHE Z H8ENEE Z RV T, BMN 111 OFEIRTEMEICEA L

T, FnBHOMHEIIRD by,

ETOMIZEBWT, F R UARIRATF FIZ X 0 FEIN MBS, EICHENERIR

IT7 ) —U VB (cGMP) BEADOHEMORRE LTHRERT S, cGMP O 7 FIVBRER,

cGMP IKFFETF r o o F T —8 (FaTA ¥ F—E G [PKG]) Lo T s, MERKR
(PKG D) KRURERE (PKGID OREICEET 5,

CNP | Z8CE IS DR Ok & RET 5, BENEREOEOFRHIE FTh 5, CNP JE NPR-
BIZfEA L. IENEREOAORER T T 2 MM RN 732 &4 3 (FGFR3) o ~ift
VT FIMRERMET D, FGFR3 OWSREEARIE BRMAFIA CRIET S ACH B& Tit. o
ERITE(L L, ACH DR TH VW IRF RO S — XM RETHIRENEEHRORKE? b 7=
HEN D, CNP X, NPR-BIZHA L. DZRMEER T-IHHE(S V7 EXF—F (Mifasky 7+
NiEiIF T —¥ 1 K'2) (MAPK [ERK1/2]) #&#% . RAF-1 CRRETHZ LIz LY. FGFR3
DTy ST NMEEEFEET D,

FGFR3 &L UNCNP O ¥ 7 FAAGERER O > 7 FvfmiEs n X b—2 (¥ 2.6.22-1) &2\ T
&, ¥V AD ACH ET /MIBWTH LIS, ACH DJRIN & 725 G380R LR (380 %
BOZY S URT ARV ICBEBRINDBIEFER) L (Fgh9R) < U XDB/INREEL.
HCH T CNP DiEBIRBL X X CNP DR 512 L - CTE&E S 47z ([Yasoda 2004]) ([Yasoda
20091, b MTCIL, PAEEREC LD CNP OBRIBEDSERECEELTWD Z LARESL
TW5% ([Bocciardi 2007]), BMN 111 1%, CNP & [A#kiZ MAPK (ERK1/2) &% TH#IHEL .,
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ZORER, WENEWRZEE L., ACHBEDRYRRBAA A UET IWREELRH D LEZDL
s,

2.6.2.2-1 FGFR3 RZU'CNP ORI TCO S/ LEEEROHIOR M —2

(NP
NPR-B
cGMP s ——
PKG 11 Matrix
L synthesls
Ras=p> Raf-1=p= MEK-1/2=p ERK
67 MAPK Terminal
++e 9> MEK-3/6=p» p38 differentiation
it o Mitosis
ke B STAT1 i
\ - Nucleus
\ * Other pathways J

ANP, atrial natriuretic peptide; cGMP, cyclic guanosine monophosphate; CNP, C-type natriuretic peptide; ERK, extracellular
signal-regulated kinase; FGF, fibroblast growth factor; FGFR, fibroblast growth factor receptor; MAPK, mitogen-
activated protein kinase; NPR, natriuretic peptide receptor; RAF-1, fibrosarcoma serine/threonine protein kinase.

Modified from [Horton 2007].

FGFR3 O ¥ 7 VARERE D YE SN ic~v U ADKRBEAFMIZ L - T, BMN 111 OEERFIZ
LV AELDAEEDOH HDFEELL DV TOFRIEML SN, Fgh3 /v 277U <=7 X ([Colvin
1996]) Tix, FGFR3 O 7 FIARZERDOKBIZ LY . B HIREORHERE Loz Lo %
FREWRDILRDZ B 726 8Nz, ZDOFgi3 /) v 77U MU ATIIHEMANRSE LY T AL —
FEREASR D B, FGFR3 Oy HOMEITI T A HENEFT S TWSD, ERKIR 7
REDTEM (LS Tz< 7 A ([Sebastian 2010]) TiX, BHRKEDOICHE, BEEHEHOBE, FHE
DR O REA Lo M8 B A DBIE D720 BT,

BMN 111 X, CNP & [AfRICEFMIOERL Ot E2RET S Z L bliffshTnd

([Bukulmez 2010]),, ‘B C CNP Zi@FIFH L T\ 5~ U X IFHEHROBEME R L ([Bocciardi
2007]). FGFR3 OISRERBRERZET 5~ U AL EHROWL 253 ([Su2010]) = L2358
HEIN T3, BERMFI%O 10 ROREEEREEE CEEE (BMD) O T OMAEN#E X
T3 ([Rao 1999]),

MATENEEMBE D FHEZ X 5 CNP DEEIZ ST, invitro R CIAEAIC KT &, BipE

FNEOE R TO invivo RBRCIHME SN TV 5, KA, CNP OG- K 0 & i o

BAFE S, ROE R O OREMEEMAFEEIN S ([Igaki 1998]) ([Seymour 1996}) .

ANP LiXR7e) | CNP I MU U ARIRKROFIR (RE) (CEBENREELZ RIEI 20
([Clavell 1993]),
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#am & LT, BMN 111 X UF CNP i, HEERVRIMEIC S & [RIFRO R R OB IE 2 7R
TEBHIFFEND, CNPiZA— 2 U /57 U R ThHh B, BMN 111 1Z2H &5 ThH
LT e, NOWRTEERRZEEZETLEEX LD, LML, BMN L iREEEAEN
7o (LTI 20 27), SR OIKEIEM 2 RTOLLEZOND, 2D OEEEMEIL,
RihJ7m OF R ORER DA O REMEEMN A 5 —BEOMER TR ETH 5,

26.2.21 RHHEDRIR

TR, Ty FEROPE, CNP KU b U O ARIRRTF FZRE (NPRs) 23k hod> CNP K&
U'NPRs & 7 2/ BEERFIOMFRIMESEWZ eSS LGRIRL, 3L TEAWTin
vivo FRER CEANEME M L 7=,

BMN 111 & C Rl 37 @D 7 X / BEECFIZ. & & CNP53 @ C Rimfll 37 FEDT X / RS
ERWELRE (R—M) 25U, 7A5YNV (Macaca mulatta) &17X7 X /81 7%%E (Q37H) @
I, WNZT v R TR LT I 7B 2 5 (A26G RUNQ3TH) & b, h=sA4H% 1
? CNP53 7 I/ BEECSFIII AFETE 22\, NPRs D7 I/ FRECH I ZENVMRER] CEEICIRTFES L
TEY, b o7 I/ BES L OMRIEEZE 2.62.2.1-1 IZRT,

% 2.6.22.1-1 E k NPR-A, NPR-B RUNPR-C L D7 3/ BRAIDE—1&

Natriuretic Peptide Receptor Mouse Rat Monkey
NPR-A 90% 90% 99%
NPR-B 98% 98% 99%
NPR-C 90% 92% 98%

NPR, natriuretic peptide receptor.
Sequences obtained from National Center for Biotechnology Information Protein Database.

BRI T7 X/ BRI OMRIENEEICRTFIR TS Z & B <o 7 T BEE
DRIFINTVEZ L, WU R, Ty NRUH =7 A PV CRBESENRERINZZ &
WESE, Zhb 3EEOEMME S FV T BMN 111 OIRBZAELMN & 0% 23T % e L
7=

REWKEARE OCFEERR T, TomBERVETF-WEROBMEL LTEAENT v P
VNV EBIR Lo, X, 1) KRBEAOEENE MYV TRELTWAZ &, 2)
NOBITE b ERRICEEAT S H D2 L, 3) A TIHLOE RIS T B EEO TR
. A XTHRERGEEZRTZ EBHMOLNTND T & ([Leishman 2011]), W TNC 4)

BMN 111 BANZIX, 4 X CRIGZESIERITZ X bNn, LLE RRBREROMPICHES
KIETAIREMED D DR Y Y v~_— | 80 (0.005%) ([Marks 1971]) ([Masini 1985]) A& EH TV
52 LIS E . REMIERMICE LEN RS OB L L TRIRS W, &6
2. iE, TU 8T F K (Forteo®) 72 & OB RLEDOEELHBIZES HO LR TWS,
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26.22.2 FGFR3IZHAT SMAREREOHMETIV

FGFR3 \ZBE S 28EREBIED 2 BEO~ Y ZAET V2 AV, IREBET/VIZEITSH BMN 111
OIBIFMEA I LTz, Wi~ U AT VLHRERIE MR EEE RIET 503, RERER,
BN BE T OMBES A R ORI OBEEEICEH L TER>TWS, WETVERAWT, &
AMEHIR (ACH M OREERRAE) (23317 5 BMN 111 O A OZ Y ¥4 57 L 7=,

26.22.21 BRERIERE (ACH) O Fgfr36¥RIHYXETIL

ACH D=7 ZREF )N Th 5 Fgfr30¥R <7 2 (FVB %) E5/ (Ach Xi Fgfr3*") (X, Dr.
Omitz |2 & > TR &4 ([Naski 1998]) . bt ~ ACH BB FERICKIET 2 ~T nBEGH
Fgfr3C¥ Gt ER2 AT H, BEABGTORRIX, NRaF—4F 7ot —4—KTPFx
VA —EFE VT, #RE (ORI R OSSR e M) ISRk ShTn 5,

Ach = 7 A%, WEEEOCTMEREOFEEDOEN, F—A2BOEEE, WCITHEER LY
JERFROBAZRTH, TR0 OT . REMICER RE#ELZ T, Ach =T Rit,
BioMarin LD FIFRER TIT ARV E ORBBRME 2T L (AR ORI T & gk LT,
RENK 5~10%E < . TR 24%F10 ), ACH MBE T RKEBIHALOWAERZED b D03,
NGOy ATIIREHRAGEOWMAHD bz (2.6.22.5.13H),

262222 KRRRIGWED Fgfr3©c 83 k24 Y v RRERE (TD) TIREFI

Fgfr3P7C 2 7 25 /L%, Dr. Legeai Mallet {2 & - TBI# X4 ([Pannier 2009]), & k Y373C

(FFr7xV v BREHRSE (TD] 18) 7/ BERICHIET 2 ~7T AN Y367C 7 2
JBEREET S, v T RAETF VL, CMV-Cre ¥ 7 A (C5TBL/6)) % Fgfir3V0 EinF+ERED
AFERINA BRI~ DR E RS 129Sv/Pas w U A L RELT 5D Z L2 X o THERL L7z, Fgfi3PY &
ETFERIT, loxP M2 L2 BERET D neo W2y b EIEIC, v U X Fgi3 @IaFHTI Y9
ICEALTZ, CMV 7 2E—4—2L 0, Fgi3P | LBENICRE IS,

HAER, TD v 7 2 IREDB/INBHFIEORFFEM LR, = 7 XOERN ENBICONTH
WA X VEEFICRY, REOEH (OALREEHER rhizomelia) . fV &S, g oEHEED
EXREEZTTLOICRD, (K 2.6222-1)

26.22.21 3FFI24 VI RRERE (TD) IVOADT/NMERERBRYDELT

T || o

2 weeks 3 weeks

Birth 1 week

4 weeks
TD, thanatophoric dysplasia; WT, wild type.

Proprietary and Confidential



2.6.2 KHEREBROBESC

BMN 111 Page 22

Images provided by Dr. Legeai-Mallet, INSERM, by personal communication. Left mouse: TD mouse; Right mouse: WT
mouse.

TD v 7 A DAL KERE BREAR ORI Tid, BURROE OB K 2HEERENED 5

2. ACH BHIZH LN DO LIFARKC, HAH L OIEAE ORIZE< 220 SR E i o

FERBIFI SR AN LT e, EDiEA, b b ACH IZB3E3 2 MR F0seiEic, F—2BIogEE

B, BEATERTZE, MERIFLME R OB RZEN B 5, TD EF /U1 5 ACH 2B L 74

MExIK 262222 107, SMIC, TD < 7 A0 ACH Ftit, £ FCALNZbOLY bE

ETho, ACH BE DO HRMITEN Sz, TD ~ ® 2 0> A= 17 BT I A AR S LB
(6 HE), —ORHEEOEKITRETH S,

26.222-2 2F b2+ vIORRERE (TD) T 0XDRFE

Growth plate with shorter proliferative and hypertrophic zones & lack of proliferative
chondrocyte columnar arrangement

Adapted from [Lorget 2012]; images of mouse and human chondrocyté histology from Dr. Legeai-Mallet, INSERM, by
personal communication.

Ach KT TD = U7 A ORBHFE OB IR 0L BT, BpAER~ U 2 ORBBIREOFE KRR DL )
b RENLE (F 26222-1),

¥ 262221 ERVFBEOMMBEEMOERE
Naso-anal Body
Test Length Tail Length Weight Skull Femur Tibia LV4-6
Article | Variability | Variability | Variability | Variability | Variability | Variability | Variability
WT 2 +1.7% +1.8% +3.0% +2.1% +1.2% +1.3% +3.9%
Ach® +5.0% +4.3% +10.3% +3.7% +4.2% +4.5% +4.5%
TD ¢ +3.2% +12.0% +15.4% +3.5% +2.8% +7.4% +7.2%

Ach, Fgfr3%38 gchondroplasia mouse model; LV, lumbar vertebra; TD, thanatophoric dysplasia; WT, wild type.
a) Data obtained from [BMN 111-09-075], summarized in memorandum to study report BMN111-09-075.
b) Data obtained from [BMN111-11-001], summarized in memorandum to study report BMN111-09-075.
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c¢) Data obtained from [BMN111-10-046], summarized in memorandum to study report BMN111-09-075.

PLE X 0 FERRIRIEERABR CIE, 1) BEORBARIEL/RT ACH <V RETNWVENN2) HEDOR
BB 2 T4 TD ~ 7 AT F L0 2 TR Fefr3 Bi5 T E L2 KE BIBRE~ ¥ REF/L
REAL. METAEANT, KEBEE (ACH RUMEEZAIE) (2417 5 BMN 111 OHHEE
o (TR

26.2.2.3 Invitro Bk

H =27 A ¥F)LD NPR-A. NPR-B L U'NPR-C D7 3/ BEEH| % RE LT, & h NPRs & DEZFIFE
B2l LTz, =7 AKRT v FONPRs DT 2/ BREFIE, ENI AL AT 7 7 nd—FHt
v &#— (NCBI) TABEINTWD, I=7 A% /LD NPRs DT I /EEEFIiX, Hi7=IZ cDNA %
rn—=v7 L TRELE,

BMN 111 O/ERBFZH L2 T 572012, MR A £ L7z, NP %%&{k (NPR-A. NPR-B
K O'NPR-C) IZ%% % BMN 111 OFEEFFREMIZ OV T, NPRs Z %5 4% HEK293T #ifia %
AWTHRE LA, 512, BMN 111 OIERRKRIEBEARR K O HERBRRTEMN I35 TER L7128
B (vUR, Ty b, I=IAPNVROTUYF) B3O NPR-B 2 FE4 %5 HEK293T #iilg % M
VT, NPR-B (2%} % BMN 111 OF AR OREGBRMMEICSOWT, b F NPR-B & ELEGHf L

7z, ¢GMP PEAEIZ#4"% BMN 111 OFERIZOWT, = 7 & NIH/A3T3 fIM R OV e b Afhs 2B
WA IR E BV TRET LTz, SRUESFIMAEMER T (FGF) 12X % MAPK (ERK1/2) U “ER{kd
TLHEIZRE 5 BMN 111 OEHERIC >\ T, ACH X UNTD b b EREARECE M2 AV CEHE L
7oo BHRIZ, T v MREAEMREZAWT, EMROHEBEE D~ MY v 7 28 7 HELE
i2%t4% FGR2 OFHVERIZRT9 % BMN 111 & CNP22 O EEMEOESM 2 300 Lz,

26.2231 H=H4HILDNPR-A, NPR-BRUNPR-COF I/ RBEF & MO NPR-A,
NPR-B B U NPR-C & DHERE{ED 8

[BMN111-11-044]7%8k

51 =2 A %)L NPR-A, NPR-B RUXNPR-C D7 I /) BFSIZIRE L, ZEESIT FA A NV
7 b =7 CLUSTAL W2 & T BOXSHADE 3.21 #/f\WT, & @ NPR-A, NPR-B 2 TF NPR-C
D7 I ) BRI L Bl U7z, 3RBRIZ. BioMarin Pharmaceutical Inc (Novato, CA. USA) T3
L. 2009457 A 9 BICHET Lz, [ 2.632-1CERZ R,

H= AP /LD NPR-A L'NPR-B ¥ 7B 07 X/ BEFIZ e hd NPR-A LU NPR-B &
99% DFEREHMEEZ R L, =2 A F/INDNPR-C ¥ X2 BDOT I /EEEFHIIE H® NPR-C & 98%
ORI ERT,
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2.6.2.2.3.2 THRMHIEMAEYE NIH/3T3 O cGMP EE£ (=435 BMN 111 O{ER
[BMN111-10-110]7R 8%

BMN 111 2 08 CNP22 @ ¢GMP A2 BT 2 IBIERIZHW T, RIB(LIMME~ o7 R BRHESEM R
NIH/3T3 Cilil L7z, #3ABRiX. BioMarin Pharmaceutical Inc (Novato, CA. USA) TCTFEjE L .
201146 A 29 HIZHRT Lz, [#E 2.632-1ICENZRT,

NIH/3T3 #if2i NPR-B & NIERICHBT 5, CNP22 &R, BMN 111  NPR-B ~Of A

cGMP EEAZIME 2 L THIEN S, cGMP X, A7 ot X2 Ei+H2MIENEL L KAy

VX —TH D,

NIH/3T3 #ifia, FEx OEED BMN 111 KTV CNP22 (0.001~10 umol/L) & A »Fa~— kL

7=, CatchPoint cGMP #X%.7 » 1 % » b (Molecular Devices) % {#/f U CTHIRREARIR + D

cGMP EABERIE LTz,

BMN 111 R UNCNP22 (2 & 0 | [AIFREE D cGMP BN D bz, TRIEHY ([Koller 1991])
([Suga 1992]) . ANP {3 NPR-B 2%t 2B fMtEHME<  (CNP D) 100 fHEVY) . Z ORISR Tid

NPR-A DFEHATRD B2 T, ANP IE cGMP BEADREM ARRNE b= b Shmot,

wi & LT, CNP22 & BMN 111 [XFRRE D cGMP FEADMIMERTZ L BHAL NIRRTz,

2.6.2.2.3-1 NIH/3T3 #if8 cGMP E&

4‘50 e — e —— —— .

4.00

350

3.00

250

200

150

pmol cGMPI10e5 cells

1.00

0.001 001 01 1 10
uMCNP

n=2/treatment.

2.6.2.2.3.3 NPR-A, NPR-B R U NPR-C |=%19 % BMN 111 O3 R iE

[BMN111-11-028]55%
NPR-A, NPR-B 2 (X NPR-C (Z%3"% BMN 111, CNP22 & U® ANP DFEFHIBFIME (50%%hRIE
E[ECsol 2 IE) #FHMET A7, T TN REREST v A ZF% L1z, HEII BioMarin
Pharmaceutical Inc (Novato, CA, USA) TEME L., 201149 A 29 BITKRT L7, [F 26.3.2-1]
BN E T,
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NPR-A X% NPR-B % iR 42 HEK293T #fE (293T) (Z NPR-C % i&%|I%H 425 HEK293
A 1% HEK293 st MRHHNE & 45238 ¢ BMN 111, CNP22 X% ANP # ¥/ L7=, CatchPoint
cGMP X7 vt A ¥ v b (Molecular Devices) ZffiH L CTHIRIAARIE R O cGMP EAE 2 H|E
L7,

FE#RSCHER ([Koller 1991]) ([Suga 1992]) & —F L. CNP22 X NPR-B Hiffi (ECso 1359
10 nmol/L) F X NPR-C #5238 F (ECs 147 50 nmol/L) T NPR-B {25t L CEWEHFMEZ R L,
NPR-A (ECsp i 10 umol/L #) 12k U TIHEWBIFMEEZ R LT,

BMN 111 {X, NPR-B & TXNPR-C O ilii 5iZ5F LT CNP22 & [RIF:E o F 850 B O A it
oLz (K 2.6223-2), CNP22 & [REERIZ, BMN 111 [ NPR-A D ¥ 7 F MrEgEicwt LT7 =
Z A MEWEEIZEA LTRSS eh o7 (ECsobd 10 umol/L #) (X 2.6.2.2.3-3), BMN 111 @ ECso
B 2.6223-11257, fiamé LT, BMN 111 X CNP22 & [FIFEE OIEM R O B 2R LTz,
BMN 111 ® NPR-B (%328 Fatt ik, NPR-A (25 LT XY H# 1000~3000 fEH V2 & AVRE
i,

2.6.2.2.3-2 NPRB O LY+ ILER

12 4—* cNP-22/293T
1|== CNP-22INPR-C
—a BMN 111/293T
-+ BMN 111/NPR-C

L
o

pmol cG
N B~ O

T T

0.001 0.01 0.1 1 10 100 1000 10000 100000
nM CNP

293T, HEK293T cells; cGMP, cyclic guanosine monophosphate; CNP, C-type natriuretic peptide; NPR, natriuretic peptide
receptor.

Ratio of NPR-B cells: NPR-C cells was 1:2 on 12 Jun 2009 assay date (lot SP060909) and 1:1 on 18 Dec 2009 assay date.
Different ratios yielded similar results.

2.6.2.2.3-3 NPR-ADOYY+I)ILiEE

NPR-A-transfected 2937 cells
TV P ——— cGMP production -
=—t—CNP22 / 293T ]
12 {4 =e==cnP22/NPRC
—=t=—GMN 111 / 203T -
310 = =+ -BMN 111/NPRC = {
» —o— ANP/293T ’
E 8 11 = e <ANP/NPR.C - >
= 6 ,ﬁ
¢ ’
5! // ?"
o -
© 2z
E 2 -";5’
s, 4" et PS .—=e‘_{j
0.001 0.01 0.1 1 10 100 1000 10000 100000
nM CNP

293T, HEK293T cells; ANP, atrial natriuretic peptide; cGMP, cyclic guanosine monophosphate; CNP, C-type natriuretic
peptide; NPR, natriuretic peptide receptor.
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# 2.6.22.31 ECs F¥{f
ECso Npr-B ECso NpR-A ECso nprR-C
Peptide (nmol/L) (nmol/L) (nmol/L) ECso npr-¢/ECs0 Primary Receptor® | I
CNP22 134+11.2 > 10 pmol/L. 57.5+35.8 72+8.1 4
BMN 111 35-10 > 10 umol/L 20.6 - 113.5 59-114 2
ANP > 10 umol/L 0.04-0.14 5-8.7 62.1-125 2
ECso, 50% cffective concentration; ANP, atrial natriuretic peptide; CNP, C-type natriuretic peptide; NPR, natriuretic peptide
receptor.

a) ECsonpr-c/ECsoner-B for CNP22 and BMN 111; ECso ner-c/ECso npr-a for ANP

Sy b, IR, OYX, A=ZHV4FLERUVE FONPR-B 2T S BMN111 D
HANOBEARNIER Y cGMP EE~DESE

26.2.2.34

[BMN111-18-002]7 5%

b b, WONZ BMN 111 OFERRRIEEARRE OHEERBRFIMCERL-BWE (> . <V
A, THEROH =27 A HIL) HKO NPR-BIZxT 5 BMN 111 OFEGEFMER N cGMP A
DIFLPIMEZ DWW L7z, #BRIL BioMarin Pharmaceutical Inc (Novato, CA. USA) T/
L., 20185 4 A 10 HIZHET Lz, [ 2.632-1ICEKHEZRT,

Eh, TR, Ty b, UBFERVBHI=7 A HF/L0DNPR-B D cDNA LTRZ L7 ET I J ELh
5% NCBI »HAFL, BHIOT 74 A bVEER LTn, A= AFLDYH o FiEEG N AL
v (23~458 (DT I/ BE) 1E. 187D T X B BEOHLNE PRONEIOEMMTE L B o
To (W=7 A4 ¥ TiLlle, & FRUCIEHOEMFETIL Val), NCBl 7 — & ~X— 2 DB HRES O
iz 7 S B I BEN I = A FALTIIRR>TWB Z EWRENTV S A, BioMarin #:
1EA =2 4 ¥ /v0 NPR-B IZ%3" 5 cDNA EeFl % ¥ L, Sequencher4.7 Y7 by =T Z2ER LT
BB ZBR L-RER. UV FIER P AL VY NOESIZE MEEFIE Rl —Th D LR LT, £
LS TIZ 1040 DT X ) BRFRFEDH DR (=7 A4 F/LTiE Gn, & hTiL Arg) 2K
DT 2 BEEHID 99%IF—Th -7 (2.6.2.2.3.1 HEZ'BMNI111-11-044 3BR), L7203 »> T,
TORBRTIIA =2 A /LD NPR-B ® cDNA B2 &7 AI REHFERL, e hEh=s4
Y FoREFE Lz,

Eh (ROH=sA4%N), =UAR Ty b, WHNZTHFDNPRB #ENENHET D
HEK293T #fifd % iV T cGMP BEAE~DEELXFIM L7z, 24 V=L 7 L — FZ 0.3~0.4 x 10° 4
R/ = VO AR L, R MEEICEER, FARTTAT 7 —EHEAOHFET
T, HifuZ CNP22 X U'BMN 111 & 15 A v Fa~_— kL, RInEEIEL, B4 ELISA ik
T cGMP FEEARZRIE LTz,

B T RERT v A CTRMKRUMHRRZ Fm L T, #HaffEE2 M mL 7z, v MaZ
ruaZY) s GHTEA471 (IgGl) Fe & 7 & @ipfami ko NPR-B DS KA A - DOREmIZ
#B LIZNPR-B-Fc 2 F ¥ f =— AN LR F—Pi (CHO) Ml CERH LT, Hik MMugEs s
UG (IgG) RWFec 77 7 A v MeRGilk%d a—7 4 7 L1296 7 =/ L — T NPR-B-
Fc Zf5& LT-. N RifiZ 4 F (b L= BMN 111 ZfE 4 O (0.1 pmol/L~2nmol/L) T L
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— MM LEE S, AL RTEDUVEES LRV E~ L% 4 —F (HRP)
T L— MIFEELIEBMN I R L, (EERNEEZHAE L, EAF A EL T2
BMN 111 # B E T L— MCEMM LT, fREEMARZ VER LT,

B EMTE M D NPR-B D ¢cGMP FEADEINTEME (ECso) FHFHBILTEY (K 262234 %
BH). 7 NPR-B (2% 9 3 cGMP EALDBMTEEN R HIES KR HAEFH Lz (CNP22 @ ECso 23
U F TIXENUSN OB I LR LT 5~15 {5V,

26.2234 HYE Sw b, TYAXN(IE O NPR-B #5819 5 HEK293T #Ii3D
cGMP EE&(-X9 5 CNP22 B U BMN 111 Q% H

16+

-o- Rabbil
-o- Rat
o 10-‘ —— Mouse
§ = Human
2
0 T T T T T 1
0.001 0.01 0.1 1 10 100 1000 10000
nM BMN 111
16+
== Rabbit
-o- Rat
10- -~ Mouse
% =»= Human
3
a b~
0+ e T T T T 1
0001 001 014 1 10 100 100010000

nM CNP22

c¢GMP, cyclic guanosine monophosphate; CNP, C-type natriuretic peptide; SEM, standard error of the mean.
Error bars represent SEM, n=2 wells assayed per concentration.

Z Y o FEET v A TRBL S-S EMER KD NPR-B (X, £ 4 F {172 BMN 111
W2t U CRIREE OFS G R R OFRBESTE (BECso~Kd) %R L7z (£ 2.6223-2), FKEWfEHzR
@ NPR-B-Fc i%, #F0 ECso 2 UMiREfE 5S0%PAFEREE (ICs0) (& & 2FHlIiZIVyT, BMN 111 (&xf
U THEEL L fEaBifitEd R Lz,
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#® 2.6.2.2.3-2 BMN 111 @ NPR-B f§f1B U'RRREE 1%

Saturation ECso

Dissociation ICso

Signal Intensity at

NPR-B Species (pmol/L Biotin-BMN 111) | (nmol/L BMN 111) | Saturation (RLU)
Rabbit 20 0.894 144,852
Rat 21 0.820 153,838
Mouse 12 0.702 49,077
Cynomolgus Monkey/Human 24 1.081 237,853

ECso, half maximal effective concentration; ICso, half maximal inhibitory concentration; NPR, natriuretic peptide receptor;

RLU, relative light unit.

fEam e LC, BMN 111 i3#XBR L= £ T OB O NPR-B iZ¥f L TIEEZ T L., I 62T
OBEFER D NPR-B (7 L— NMZEHI(E) (2xFd 2 BMN 111 Ol LS B MM fesl

i,

26.2.235 HRIFEE FRAMIZTDO BMN 111 OFEE (in vitro)

[BMN111-11-004]7%%

PR e NEFRRUERE B REHREHIEOE N NPRB O THRAT 4 =— 4 —Th D
cGMP ##IE L, BMN 111 ZTXCNP22 Ot b NPR-B ZRMAIGMEILEER HBR U7, SRS
BioMarin Pharmaceutical Inc (Novato, CA, USA) TZHEfE L. 20114E5 A 25 HITK T L7, [

2.6.3.2-1[ICEH &7,

A Fr—poBanz e hEFEgwgas. [ TN S

Bl UsA) »HAFELRE, a4 BMN 111 &R TCNP22 (0.001~10 pmol/L DR LEGIFH) &1
¥ a2~_— b L%, cGMPELISA ¥~ I (Cayman Chemical, AnnArbor, MI, USA) Z{Ef L
T, HMIRERERS O cGMP &2 HIE LTz,
CNP22 B U'BMN 111 & RS, B HII T cGMP FEA OB BERFEMEDBMAFR S i, CNP22
EFARIZ. BMN 111 25t b BIEI#EE #IiLO NPR-B 2iEMAL 45 = & R &= (K

2.6.2.2.3-5),

2.6.2.2.3-5 £ FEXBEBA#EEADO BMN 111 R CNP22 [ & D cGMP B4

Normalized to 1pM CNP22

140
== CNP22
-8~BMN 111

120

g

80
60
40
20
0.1

0.001 0.01

Proprietary and Confidential



2.6.2 KHERBROMEL
BMN 111 Page 29

c¢GMP, cyclic guanosine monophosphate; CNP, C-type natriuretic peptide; IBMX, 3-isobutyl-1-methylxanthine; SD,
standard deviation.

Chondrocytes were grown to ~80% confluency, pretreated with 0.75 mmol/L IBMX for 15 min and treated with increasing
concentrations of CNP22 and BMN 111 for 15 min. Cells were lysed for cGMP quantification. Error bars represent SD,
n = 2 technical replicates.

b MEFEBBSHRE M FGFR3IR 2B EAL T, & b ACH @ invirro ET7 VHERK L
feo AREHISCEK ([Benoist-Lasselin 2007]) THEIN TV H2RBROBHEZ BRI E LTER L,
Z DRER & FARRIC, FGFRIPR %@ a -8 L= Ml IE FGF (2 X 2 & 1Th o =129,
ERK U VELDOTLETRED bied -7z & E %25, BMN 111 OiEME (ERK U (L& T cGMP
PEAE) 1X. FGFR3™ R (X FGFR3P%R v |BAHi#k B/ CRBRE Ch-7= (X 2.62.2.3-6 KUK
2.6223-7),

2.6.2.2.3-6 FGFR3"'R U FGFR3%%R - B3k W#llaTD BMN 111 2k % ERK |) 8

it
10 M BMN111 Veh
FGRRI™ FGRRISWM | NT | FGFRI™ |FGFRISWS | NT
rorma 3 Bl -
pERK : : : :

NT, not transfected; Veh, vehicle.

G380R point mutation was introduced in pCMV6 FGFR3 plasmid. Plasmids containing native (FGFR3") and mutated
FGFR (FGFR353%R) were transfected into normal human chondrocytes. Constitutive activity of FGFR3%*¥® in terms of
downstream ERK phosphorylation, was not observed. BMN 111 elicited equivalent responses in cells expressing
FGFR3™ versus those expressing FGFR3%*R in terms of ERK phosphorylation. pERK, pERK1 and pERK2.,

B 2.6.2.2.3-7 FGFR3°*RR##IID BMN 111 [Zk 5 cGMP E4E

0.7 1

06 1 & rgrr3cae0n

051 o fgrR3m™
0.4

0.3
0.2
0.1

0

cGMP/well; pmol

T T T U

0 001 o041 1 10
BMN111 pM

c¢GMP, cyclic guanosine monophosphate; FGFR, fibroblast growth factor receptor; SD, standard deviation.

G380R point mutation was introduced in pCMV6-FGFR3 plasmid. BMN 111 elicited equivalent responses in cells
expressing FGFR3™ versus those expressing FGFR3%¥®R in terms of ¢cGMP production. Error bars represent SD, n =2
technical replicates.
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26.223.6 AFELERUDREREE FEX., RRARERERUAL T R+ U v RRIREER
EiER A TO BMN 111 O A ORI

[BMN111-10-086]72 5%

1EH, ACH XUNTD t MG GERER U 7= W CE 2 & ORIEAL AR & Ak B HEAG 0 Ml R iE PR Lo et
9% BMN 111 OhFRIZO0V T, MAPK KO ERK1/2 2Rk U CaEli L7, BT,

s W B B fece) oL, i, 2] £8 A 23 HIC
BEsa L. 20 4510 A 17 BUTIET Lz, [ 2.632-11IC8EE 7T,

RIEAL R EARECE AIAEIY, Legeai-Mallet -0 ffg N> 7 225 AF L7z ([Benoist-Lasselin

2007]), FHREGEARARGEMARIL, 7ERHMN 24 BOER, ACH ROVTD b MERHERH

HoHEL T,

RIEACER BRI A R O REE IR I 2 e huililats g 7' a b a2 L, Rl

HRE WA OIS R MR IR M JE B M C 2 2 48 R & OF 24 efRE %%, BMN 111
(10° mol/L) & AL E4L 48 FEHI KON 5 43l A v F 2 X— b L, L, Kf%IZ FGF2 Xid

FGF18 (100 ng/mL) & Zi 2411 BRI RS 3l A v FaX— L7,

Uz AY Ty MREETO T DI HIETARRER 2 YR L, U »B{L ERK1 2 OVERK2 %, U >
Be(b 48 LAY P42/44 MAPK (ERK1/2) HilA% FWTHRIE L=,

TSR EREERRE AT (PO FI{CEERMAR) MO EFKERKEMIE (KHAIE #ild
&) % BMN 111 CHILEET 5 &, FGF %4 L7~ MAPK (ERKI1/2) U VER{LOTTHEEDERSHNZM
fil &3tz (M 2.6.2.2.3-8), [AERIZ, #MRES% ACH (P1 3 —#ECHAL) KOYTD (PO) #KEHI
% BMN 111 THIALET 2 &, FGF Z4 L7~ MAPK (ERKI1/2) U B LD TLHENR RSB I &
iz (X 262239 LOM 2.62.2.3-10),

2.6.2.2.3-8 FLEBEREXREHFERBMIAD FGF £ L71= MAPK V) BRIEAHED BMN 111

12 & 5885 H9 D
Chondrocyte cellline Primary chondrocyte
(KHAIE) (PO)

MAPK-P
{ERK1/ERK 2)

MAPK
(ERKL/ERK2)
1 2 3

BMN11110°5M(48h) + FGF2 (1h)
Vehicle (48h) + FGF2 (1h)

Vehicle (48h}

BMN 111 10°M(5 min) + FGF18 (5min)
Vehicle (5min) + FGF18 (5 min)

ERK, extracellular signal-regulated kinase; FGF, fibroblast growth factor; MAPK, mitogen activated protein kinase; MAPK-
P, phospho-mitogen-activated protein kinase.

4 5

nwawNe
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26.2.2.3-9 FREERBEBRE (ACH) RERKAMIAD FGF ML= MAPK U VB
{EFLED BMN 111 (= & B EB5a9HNH)

Primary Ach Chondrocytes
®P1)

MAPK-P
(ERKIVERK2)

MAPK
(ERK1/ERK2)

1 2 3 4

BMN 11110 M (5 min)+ Vehicle (5 min)
BMN 111 105 M (5 min) + FGF18 (5 min)
Vehicle (5 min) + Vehicle (5 min)
Vehicle (5 min) + FGF18 (5 min)

_&WNt—-

ERK, extracellular signal-regulated kinase; FGF, fibroblast growth factor; MAPK, mitogen activated protein kinase; MAPK-
P, phospho-mitogen-activated protein kinase.

26.2.2.310 FRIFEL2T P72+ U I RRERE (TD) REFRKRMBD FGF L1
MAPK ') YER{EDFTHED BMN 111 1= & 2 #8 5 B9

Primary TD chondrocytes
(P0)
MAPK-P
(ERK1/ERK 2)
MAPK
(ERK1/ERK2)

1 2 3
1. BMN11110°M(5min)+FGF18(5min)
2. BMN11110°M(5 min)
3. Vehicle (5min) + FGF18 (5 min)

ERK, extracellular signal-regulated kinase; FGF, fibroblast growth factor; MAPK, mitogen activated protein kinase; MAPK-
P, phospho-mitogen-activated protein kinase.

W LT, b hEERMOOBEL-1ER . ACH RO TD #'E#ifa4 BMN 111 TRIALHET %
& . FGF %4 L7 MAPK (ERKI1/2) Y »ER{LDTTHENERyBICHIH S iz,

PAED invitro 3BBR%Z £ LB L. BMN 111 O4+F L~ TOERMF 1) BMN 111 iX NPR-B
B O'NPR-C IZF5ET 543, NPR-A IZIEHEA L2V, WONZ 2) BMN 111 OFEA 1L, MlaXN
cGMP DFEA K ) FGF %41 L7 MAPK (ERK1/2) U VER(LOTCHEOHIMIZ &7 59 2 & HHER
&, FGFR3 OMRERARIAREZE T 5 MNRERIKEMIR CORBIEHENHER I L,
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26.22.3.7 BMN111 12Kk % FGF2 BN S JFILEE0OME], T IR Uil
T YO RE 2R REER VRO ENIZBET 2 A0 0O M{E

[RS19-001]54 Bk

F v NRE R Z T FGR2 FFEMED & 7 F URIEN UM FGF2 12 X 2 MBI & O
S b Y w7 2GR EOEAROLEMGIERIZ®N T2 BMN 111 OB+ RE Lz, 7 v
N ERE RIS (T B85 5 4%, FGF2 OFIMNZ LY, ACH BB HIIL TR B 5 0 & Rk
2. RAF-MAP ¥ 7 — BRI & L TR R Cliast< b U v 7 2 & X7 HREAE DM JTH
Pl &%, CNP22 I, MEGRALER, SUZ 1 e 1 FAMEE L < 132 BER oL A BT &

D, FGR2 BEMED T 7 FNAREL I L, MEEEE O~ b v 7 R Y R0 BiEA & 5 H)
(ZEIE 5 ([Krejei 2005]), % Z TKIZ, BMN 111 BERROZVREATD08HME L, = DR
W29 2 ABRERFE DRSBTSV TRRET L7z,

Bk IL BioMarin Pharmaceutical Inc (Novato, CA, USA) TEfm L. 201943 A 11 HIZK T L
7re [32 2.63.2-1ICEHZRT,

7 v rgcrmmmmia . [ . Czcch Republic) HOAFELE, T4 TREKIF
VEEHT S Ca¥, MgV LEEEE A (PBS) WK CHIME LT 96 =7 L— k%
H¥lF L, VI FTNRET vEA TS x 104/ 7 = /v, HIET >4 Tk S x 103 flifa/ 7 = /v

TT v MREREMRZERE Lz, M, 10% Y ViaFME (FBS) FNIR=3 U VEUX
MNUT hwA R ERERINN Y WA — I VS (DMEM) TH#E LT,

MAPK (ERK1/2) {EMEZEFHNT 5701z, MuE EFosE © 24 RefEisc&% . 8 Wi il s
THi& L7z, #ka% BMN 111 T 30 4> Ar&HE%, 0.3 nmol/L @ FGF2 Z#IL ., #ifa% 37°CT
7.5, 15, 30, 45 RO 60 53f A v FaX—h LTz, &A1 U FaX— hOEbLY Iz, HE R3]
L. #ifgz, X7 7—¥, o577 —EBROKAT 7 2 —FBREMZ STeKG U BgEs
JEILET v A (RIPA) #EEHEICEMRE L=, ERK12 O U UE{CIRIEZ LM+ 5= 012, HMIEE
FRIED T = AZ T ay MEFEIT- T2,

7 v MRE RS 2 ki LT, MBETE L OMiush < b Y » 7 R & Ry A % R
L7z A 200 nmol/L @ BMN 111 T4 A e ik 60 3 /SV A T1 H 1TEFE L2
FIXLER U7-, FGF2 X, BMN 111 ®%F H QMO 30 53% X% 60 53]/ 30 2 LBRKE T IR B0
U7z, MEALEERIER (B5Hhod> 7)., BMN 111 ZLEROD A & O FGF2 ZLEL D F.00 (AR BRI & 552 L
FEM L7z, 3 ARTALERRE. ME% Ca®', Mg?-PBS THiif L, Ca*, Mg?*-PBS THIR L7 4%/%
FHRNLTNT e RCEE LT, M AT 572010, Mz ~% X MEE L, g1k
L. BxEgfblis, <ty 7 RZ NV EEAT, MRE7T V7 7 0—Theal, M
fazERb L, FalCiasnEk (st~ b v s 2) OFIGEZT L,

BMN 111 ®FETEF Tlt. FGR2 1T & A ERK1/2 DIEMALIT. ok 1 B E CRIBICHEA L= (¥
2.6223-11),
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Bl 2.6.2.2.3-11 S5v FRAEIIEEEMD FBMN 111 R U FGF2 B[ & 5 ERK12D!1) &

f 1
Time(min) | 2.8 15 30 45 60
0.3 mmolL FGF2 | ¢ | = | + |- |+ + + + + + +
200 wnolL BMN 111 [ - L I R IR B + |+ |+ ]|+ + |+

o . - & - @ - -

I

w SEEEESSSSEZZ=Z==S=SSSS (oeEri

P-ERK1/2

FGF, fibroblast growth factor; ERK1/2, extracellular signal-regulated kinases 1 and 2; P-ERK1/2, phospho-extracellular-
signal-regulated kinases 1 and 2.

200 nmol/L @® BMN 111 #LEZ L Y | FGF2 MEIZ X 5 T v ME AR OHEFE O I 23 585>
A L= (P<0.01), BMN 111 L3 A OB SR EEITRAD LY, . 18 1
Xt 1 B2 EAEMRAR TERIIRD b hoz P=039), T v MREREMBEO FGF2 i2
Lofas~ b U v 7 2L 8 HEA R OVLEOMFIYER L, 200 nmol/L > BMN 111 4312
IylEaNE (K 2.622.3-12), Mg~ bl v 7 2F R EHEERTLEEICT LTS,
BMN 111 LB L 2 A VRICH BZEIRO bhvigho T,

B 2.6.2.2.312 S5v FRAAEMRO 200 nmol/lL @ BMN 111 R FGF2 JAE(< & 2 #jast
2 RY9HRE VIO REERULE

=

B Contnuous
0 Pulse 1xa8y
B Puise 20ay

% Aldan Biue SiBining
coBESEBRZ

Nuclei from four fields representing 3 treated wells from 2 independent experiments were counted, averaged and graphed,
Error bars represent standard deviation, n=4.

I L LT, ARRAICEBUVTCONPR2 OMENEBR XN, X512, BMN 111 LUK O CNP
DFBEHEFIELIL T0D 2 L BREB SN, HRWILGETET 5707 7 —EORFET T
BMN 111 O¥EH AT S 2303 597, 200 nmol/L ¢ BMN 111 OfkfeALERIZ 1 B 1 [B] O ALER
LA EOBAMERERD bR oTe,
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2.6.2.24 ExvivoREB

26.2.241 [FiE (E16.5) Fgfr3©7cra+ LD+ ) v RRERE (TD) < HOX MM/ D
BMN 111 OiE ik %I & 2008 R L& O

[BMN111-10-002]74 5%

HED ACH (Fgfr3P7C" TD <~ U R) @ ex vivo EF /L% FV T BMN 111 O3EIRIEME 2 31H L
oo ZOvyAEFMCONTIE, 262222 BEHK LTV, #E R

@ France) ML, 22 A 17 RicBsEL. 2] F 10 A 17 Bick T L, (%
2.632-1[ICER %R,

EE1HABK, AN RMEOTD v 7 AR (FR#E E16.5) OO KRB Z oL, %+
DEIZME L, WiZ, KEEE% BMN 111 (ZXKERE, 10°~10°mol/L) KROVAEM (HIXhR
. 3.5mmol/LHCl) & 6 HREIEE&R L,

BETHHIC, KIBFORIZHEL, MBEFHREDCT-DICAIE LTz, SIFX, ~~ x>
Uy ROxA s (H&E) (REFEAEEOTM) G, WO KI67 (MmEfEo~—h—) Kk
X Blag—5r (REMRISMED~=—T—) OHREREEIToT7,

N—2F A /0 EE1HH), ID YV ROKBERIIFAEAM T AOKBER LY BAEIC
Hhot-, 6 AEIOEHE%, B LIER LI TD =7 ADFIL. BAR T 2OFICH~_T, &
EiZH» o7, 6 HEIBMN 111 8N LERE L HAICIX. ZOEPBOIIHEE -7, B
KOYBMN 111 (10 molV/L) DIRMMEERICL28& 1 BARVD T HADBHAMKROTD w7 20D
KEEE Ot xR 2.6224-11Z7R57, TD v U AR PHAR < 7 2 OKERE D5 T, 109~
10 mol/L ® BMN 111 ORE#HH TEROAERMBEIFEH LN (M 2.6.2.24-1),

¥ 262241 BERBY FGr3r a4 b2+ )y RRERE (TD) T2 XAOXKERED
AR U BMN 111 (108 mol/L) OFEMi%k¥X 1 BERU 7 BEOXRBRH &

Day 7 Day 7
Sample Day 1 Vehicle BMN 111 10°° mol/L
2743+ 141° 3178+172* 3399 + 160 "
TD femurs (um, + SD) (n=25) (n=11) (n=13)
2914 + 285 3826+ 376 4330+ 418
WT femurs (pm, + SD) (n=133) (n=16) (n=15)

TD, thanatophoric dysplasia; WT, wild type; SD, standard deviation.

* p < 0.05 using 2-tailed unpaired Student’s T-Test comparing initial TD femur lengths to WT femur lengths; specific to
experiments conducted for BMN 111 at 106 mol/L.

** p < 0.001 using 2-tailed unpaired Student’s T-Test comparing (TD femurs + vehicle) vs (WT femurs + vehicle) or (TD
femurs + BMN 111) vs (WT femurs + BMN 111).

#p < 0.001 using 2-tailed unpaired Student’s T-Test comparing Day 7 (TD femurs + BMN 111) vs (WT femurs + vehicle).
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26.22.41 BEBRRUY Fgir3rc8F b4+ )y O RRERE (TD) THRAKBRADOE
R U BMN 111 @ 6 BMGEMEEIC & S48 (THH)

3 witdtype
2000 =1

1800 1 o ok
1600 - J, T I
1400
w
1000

800 - Lt

Femur Length Gain (um)

400 -
200 -

Vehicle 10™M  10°M  10°M  10'M  10°M

BMN 111

TD, thanatophoric dysplasia; WT, wild type.

Absolute gain in femur length after 6 days of culture. For vehicle, n = 47 or 42 for WT and TD, respectively; for BMN 111
treatment, n = 7 to 15 for WT and n = 5 to 13 for TD.

* p <0.05 and **p < 0.001 using 2-tailed unpaired Student’s T-Test comparing BMN 111 treatment to overall gain in length
for vehicle.

KERE D 6 BREIEMERETIX, 107 K110 mol/L OF5 T BMN 111 DEKRZENRD Hiviz,
BRMEIL 107 mol/L TRD Sz, BMN 111 O$R2RET 5 &, BHEIZ. TD ROEAR
< U ADOKIRE TEIEI 107 mol/L THJ 10 LT 14%, 10°mol/L T8 KN 13% Tho7= (X
2.62.24-2 F UK 2.62.2.4-3),

2.6.224-2 BEBRY Fgfr3v7C8 5 k24 ) v O RRERE (TD) T ORADOXERD
BMN 111 ® 6 HMBEMIERIC & 2 KRR EOLENLZETL (FiSl)

t
T

2
o
*

3
fo————
|
|
|
A ~

110 e S
y = 1 e
o |
105 [ v [

a5

Change in Length (%)
BMN 111 vs Vehicle-treated femurs at Day 7

10% 0% 1ot foTM 10°M
BMN 111
" p<0.05 for Wild-type vs. TD
TD, thanatophoric dysplasia; WT, wild type.
Percentage change in femur length after 6 days of culture. 100% corresponds to no change.
n=7to 15 for WT and n=6to 11 for TD.
P <0.05 using 2-tailed unpaired Student’s T-test comparing BMN 111 treatment (WT) to corresponding BMN 111
treatment (TD).
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26.224-3 BEHRY Fgfr377C 8 F 24+ ) v ) RREBE (TD) TIRDOKERD
BMN 111 @) 6 B MFEMISREIC & xR (BIKICHT ZTHHE)

—a- TD
24 —O— Wild-type
22 *
®
O 20 I
&
o2& 18 ‘[‘ .
@ P -~
FERL ) S Y
= = =
RIRZIRE
=4 A
"65; 12 -—.._,:%:-'
o e
ﬁ 1.0 4 : o .
[0
0.8
06

10" 10°M 10"  10'M 10°M

BMN 111
* p<0.05 for Wild-type vs. TD

TD, thanatophoric dysplasia; WT, wild type.

Change in femur length ratio gain after 6 days of culture.

n=7to 15 for WT and n =6 to 11 for TD.

* P<0.05 using 2-tailed unpaired Student’s T-Test comparing BMN 111 treatment (WT) to corresponding BMN 111 treatment

(TD).

B L85 U7z TD = 7 A DOEMRBRE O H&E Y OB TIL, 1AL L 558 L= 4
Bl 2 LHERL T, RERDOYA A0/, AiEREO R, HRELSI O KR, I CNZATIR

KERERMARIE KA D B & R R R O A XDHE/ 03380 Sz, BMN 111 OFMEFRIC X

D, BMN 11 JBREICEKE LZERFOBOBEMA L2 b Sz, BRAREMRIL, FAEN <Y

ADORERTEEIN DO & FRICEKRE TREYL L7z, BMN 111 (10°mol/L) 7 X 2 #fkFER
BLEK 2.622.4-4 127,

TD = 7 A DRERE FRER OIS Z 0 TLHED KI67 DO5E GG X » TR b=, & b ACH
KONTD B CHIRAMOMERRE SN TEY ., R TRINEERTH o7 ([Schibler
2009]), FGF iz X 2IEPE(LIL, MBS LR OE o < Rl R CRER g as bz
52 EARENTWS, KI67 DYLfait, BMN 111 ZHEESE L2 KERE Tl L. fliR
RO RN DB EIE R RS, BE IR LETD vV AOKRMBEFCOX A a5 —
T UoRBOWAL, RERZREMESbE BT, X 2T -5 OaERE0BEREM
25 BMN 111 ZFINEEE U2 KRE TR b, Mg boRIEI RSz, TD <D A
DREFEIZ BMN 111 ZEMEET 5 &, KI67 DYA0RD RO X a5 —4 v o0
KXo TREND LS I2, EMIEEHSEMOAICER U, #Ra (R ATEGHIAG o0 JEICHR & Jli
~OEMRE S T (K 2.6.2.2.4-5),
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2.6.2.2.4-4 KO KEBAREIRO BMN 111 (10€ moliL) @ 6 AMEMIER & OMABENMR
' #

H&E (x4) H&E (x10) H&E (x40)
Proliferative Zone Pre-hypertrophic zone Hypertrophic Zone
Pre-hypertrophic zone Hypertrophic Zone
Hypertrophic zone

™D
+

Vehicle

TD

+

BMN 111
(105 mol/L)

Vehicle

|

H&E. hematoxylin and eosin; TD. thanatophoric dysplasia; WT. wild type.
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2.6.2.2.4-5 REAKD BMN 111 (10°mol/L) 0 6 BMEMISRE DN R U EDOEEEE

H&E (x10) KI67 (x10) Collagen type X (x10)
Hypertrophic Zone Proliferation Differentiation

D

Vehicle

TD
+

BMN 111 (10°mol/L)

WT
+

Vehicle

H&E, hematoxylin and eosin; TD. thanatophoric dysplasia; WT, wild type.

fEfm & LT, BMN 111 O#hE#ix, MaEy, Mgk OnsbE28amicEsSTsZ L
W2k, EEDACH RBAUKML2ET I3 EMEORENEFERERZHB5MIZEE L. RER
DY A ARUVHEEZSE LT,

2.6.2.2.5 Invivo KE

BMN 111 @ in vivo 3EBETEVEIX, KB (TD RACH) D2 EO= U AET N, WGIZIEHE~
VA, 7y FPROHATHME L, 8 » AT, i< & b—MOBERIIEASHRTTH 5 132
BICIHIZEAERELTWARNWT v F2AWVWE 1 RER, Y BICZhUANOLTORBRIL, RE
o (TD vV X TiX7 B, EE~-V AT 3 BHRUCY LTI 2~4 %) #HWTER
L7,

PN HOWTIREEH L 22WAS, 1 E30? FGFR 241 L2 B RIEZRIEIZ X35 BMN 111 ORI
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WO, BREESERRRRIEEIR 2 A 2 (FGFR2) ZHEREITEIE(LIRBEIC T 24 OIEHE(LEE T
BRIZE - THIERZIND 7 NV—Y VEGRRE~ T ZRET VTR LT, Fgh2c@*? < XE
FAL, IEHARTERESHANRE 2 B E CICA L4 B E CICRET T 57, 8iiztts

#% A% (PND) 3 25 PND30 % T 800 pg/kg/H @ BMN 111 2 F#&5- Liz, Z 05 E T,

EFVCHEETRBFEMOGRFEIIRZD b2 T2, BEAGBERZELETOREBHOIE

HIZBWTIBENERENEO bz ([Holmes 2018]),

26.2251 &HEBETIL
26.22511 Fgir3CHF L4 ) v RREE (TD) TIARD BMN 111 ORMETH
AP & ok Ji 3. Tod i

[BMN111-10-046]35%

7HEOTD <Y AZHAWVWT, BMN 111 ® 1 H 1[0 10 AR FHREOFHREE2 SL2KORE
W AEEARFT L, EF OV TIL 262222 BUCEH L-, RABRIL. _

@ France) <ML, 20 456 A 8 BIcBsA L. 20 £ 10 A 17 Bick T L, [E
2.632-1NC BRI E T,

7T HEO TD (Fgfi3P9C K R) ~ 7 AR OZF OBARIRMEITIC, B, 0N BMN 111 (240

K800 ugkg) %, 1 A 116110 BRI T#RE L=, BAREMIE, EEREKEOHKBRE L
THERAT 2D, BEOAREZEE Liz, TD vV ADFEMPENZ L K17 B CLERE
DY ITREERL D, AR 10 BRI U, #5038 RIiTy, BE 4

A7) G T L IARICE A=, BMN 111 #EEERE L1 BOKRS 11 BRIZSTU X (17
Hih) #RHEFEEE, BRTIEVESHIPOREEZRERET 272012, GE5ENER

Ahiz, BBRTVA &R 262251 1E7R7T,

#® 26.2251 Fgfr3»Ca+ 7+ ) v O RBREEE (TD) IV AOREEREORETY

14>
Dose Dosing Animal No. per Group
Groups | Genotype Compound | (pg/kg)® Frequency (Genders combined)
1 WT vehicle * 0 Once daily, 10 days 9
2 D vehicle * 0 Once daily, 10 days 9
3 TD BMN 111 240 Once daily, 10 days 10
4 TD BMN 111 800 Once daily, 10 days 9

No., number; TD, thanatophoric dysplasia; WT, wild type.
a) Animals in groups 1 and 2 received vehicle only (0.03 mol/L acetic acid buffer solution, pH 4.0, containing 1% [w/v]
benzyl alcohol and 10% [w/v] sucrose).

b) Animals were dosed at a volume of 10 mL/kg.

B OBEFEREER O TR A 1 B | R Lz, —RBOE(LZEHME L, ATEE RO
BCEET A —RIREEDOELICHWT, BH5 1 RO HRICEERE XA a7{k L=, KEIT.
51 BHOBSANCAIEL, TO%BE2EECRE 11 BE @A) IllE Lz, BEREZ
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BE1HAEV®RS 11 BEH, BRI, #5188, #0O%E2BLEORE 11 BHIZRIE L,
HIEZIEIN—F—2FERA L=, %5 11 B HOFREFOHEFREIL, FA2HAWCHIE L,

2TOBYITRBRE TRHICREIE S, £HO~A 7 u X BEREGZRE L. RELE, £
TOBEMGM, LR, AT, M, BiR, BRERVBEERL, REEEXZHELE B (K
BRE. BB, LBE., REROE 4~6 IEH) REML., / ¥X2AVTESEMEL:, WHE
BORi% (AP) #%/ ¥FATHE LTz, SKZEL (CO) KURMHE (Cl) 250 HEEF+EY
BILIZERL, arva—2BHRE CT) AXr 2H LU THETLE, 2/K5C 2D) A
X v UENTIZIC CO RN Cl ORKRBROBEREZRIE L, 3D T4 CO mBEEE L7z, KX
BB DOV Ty bk, HEZUREHOLBEIT- 7z, 1IHOMBIZEE LT,

800 pg/kg @ BMN 111 ¥ 5 Licif~ 7 X 1 fl#R\NTC, RBREMEEIC, BEROBX, K5,
B, REROCBEEHOER B 0BRFEIROLNRN-T, &5 11 BRIC, Zoffvv*

i, REEOERE OBEOE M (EZMER CIEIZER) 122 T, %BEOESMR UMD
MEME T2, LIz, —&IC, 800 ngkg DEEETIZFEA LD TR T, BZF5HL BMN 111 O
B EICEE L MATEREOELD =Dz, BEDEFD 5 AR Oy 5% @it 5% E
OB T ZR L2, YRG5 2 BE CEEZBRES 2 [BIHE Lz, BMN 111 05
B L2 E3h0— KB OEITR D b Tz,

TD =0 ADEEIX, 7 HEER O 17 B CENFREAEMRIIEH XV B0 40% K U 60%IE T
L=, BWIRZ2#E L/ TD w7 R LB LT, BMN 111 245 L= TD =7 X TiXBA & vk
BEOBIZRD Lo T,

BMN 111 D5 ICB#E UZ SR R UCRBE DR, W NCHERF OIMEOZEIE, 800 ugkg @
BMN 111 % 10 A& 5 L7z TD vV ATHECTH-7= (K 2.6225-1), HIRLEZ2HD~<w
ZFFBFETHY ., B (EMo<T R, ID57) K800 pgkeg/H D BMN 111 (Hfllo= 1
A, ID54) # 10 HMERK TH&E LT,
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26.2.2.51 BERTUBMN 111 % 10 BME U1z Fgfr3¥C 23 74 1) v ) RRICRIE
(TD) < XAEMFDHR

57 I ;_' 54

Vehicle

HRTIE, BeGRICKE LR R OB K ORESRBD biviz, ZoRE, REU
ADETG (KRS . RERVLEE) THETh T, &4~6EH (L4~L6) TIiTbThg
RLMRBH LT, BMN 111 O 10 AHER K FRG2HEE X0 O RE O 2 LR et
L. WEE#KORERENEE THD ACH BE ONBEMH L HET SR’ H 2 = L 27l
LT3, % 4~6IEHE (LA~L6) &Ik L THIRROLBHRE RiRIT. BELRE L
TD =7 R L& LC, 800 pgkg ® BMN 111 %5 L7z TD v UV A THEIZRE o Tl x4 D
HEFF O R R OTHER ORI (AP) BOMEOREHRIC L5 TRIESRbE, RBHRERE
£ 2.622.521TR7,

% 26.225-2 Fgfr3”7CaF b4y O RRERLE (TD) T XM BMN 111 0 10 B
B2 PBRREMERUBEICNT SilME

Lumbar Vertebra
Treatment Group Femur Tibia L4-L6 AP Skull Naso-Anal
WT+ vehicle (mm)? 9.84 mm 12.99 mm 5.83 mm 20.25 mm 69.08 mm
TD + vehicle (mm)? 5.31 mm 5.41 mm 4.16 mm 14.18 mm 45.14 mm
240 pg/kg (%) ° 5.49 mm 5.61 mm 4.28 mm 14.59 mm 47.17 mm
341%" 3.69% 2.84% 2.88% 4.51%"°
800 pg/kg (%) ° 5.58 mm 5.77 mm 4.29 mm 14.86 mm 47.52 mm
5.23%"° 6.64%* 3.26% 4.77%" 5.29%"

ANOVA, analysis of variance; AP, anterior-posterior; TD, thanatophoric dysplasia; WT, wild type.

* p < 0.05 using a one-way ANOVA (post hoc Tukey's) when compared to vehicle-treated TD mice.

a) Data presented are absolute measures and are expressed in mm.

b) Data presented are absolute measures in mm and the percentage of increase in comparison to vehicle-treated TD mice.
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WA &5 U BAR < 7 R LB LT, W E 5 Lz TD ~ 7 A TiX, C0 RV C1 DRIRE
M OKEROR D, W KEEADOHEBEDOWABRE E iz, TD < 7 ATk, EITHK 20~
35%8 < (Cl DRRBITDOT DK 8.5%E o 72) . EREITH 40%/ N Ehotz, ZhHDRER
i, B FTORBERTRLE —BLTWD, BHEEZEGE LI TD U X L LT, BMN 111 2
5 L7z TD v 7 A TClL. 800 ughkg ® BMN 111 25 L7z TD v 7 R TE LM LTz Cl1 DFf
B8 (49.14%., [p=0.06]) 2RV T, CO R Cl ORREBERUVHEBEOOT MM LR D L
Rdofz, ZHHLORRERIZ, TD U A TBMN 111 @ 10 HEOEH & 51 FEEREL E
L& po7cZ EBREL, T2 L5, ACH 3% TBMN 111 D& PFRTIED Y R 7 ZHTE
RIS SEBFRREMRH D Z E 2R L TWVH EE X bz, CO XCl DERDO LT R
HAS CO DEFEDENMIC K EN Do l-Dik, BF 5 < EVIEEAR R OFIRELD - DIz,
s OmBESAIERREREIIZR Lotz bEZBND, CORNCl DEZROEMIT,
ERK1 B OPERK2 % RN RIEHAL LTz~ 7 A CRO b NEFEEOILKE —H LTS

([Sebastian 2010]), FGF {2 - C#Hi#E 5415 ERKI KU ERK2 O U b4/ BLEW >
Wik, BMN 111 ZHMNEER L7 1EH ., ACH RN TD b MREREFEMEIZHS DN TREATY
5 (2622361,

UMD ETOREERIT, WHEPEEG LI-HERM -y R LU T, BlEHE5 L TD <Y
AT LTz (8 50~T0%DEERD), HEZRG L= TD vV A & LT, BMN 111 ##
B L7 TD =7 AT, i, G BE, WERUEEOREERICEITRD bhinol, R
BHRELZTD U R LB LT, 800 ugkg ® BMN 111 2% 5 L7= TD =7 AT, [l

(+22.30%) RO (+17.59%) OEBOAZELREMARD bz, Zh b, BMN 111
¥ 5 L7z Ach <D R ([BMN111-11-001]78%8 ; 2.6.2.2.5.1.33H) TRDOLNI=EE VA ADOEHR
{LVER L BEEMEN H D FIREMEN H B,

B AR LB AR < o X LR LT, TD = U A DA KIRE DM ZHMNT Tk, BimeE
DY A ZOZE LA, ZIRECORE, pRRO/NT L, BRFEORM, HRESIO Kan,

A ONZHEICHIRR O B 72 TR B OVINEIE 3388 S iz, BMN 111 @ 10 HELEHEZ F&R 52K D
LRERMEOSERATENCEIE L, BMN 111 OEH £ F 525, ACH DBEEOET /MZEWTIREN
BEREZRAET 5 Z L BEND LT,
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26.225-2 Fgfr3C 445+ Yy ) RRERE (TD) T XAM BMN 111 M 10 BMKR
T 51 & HREIKER R EAR OB B

H&E H&E H&E
x3.2 x20 x40

Vehicle

D
+

BMN 111
240 pg/kg

D
+

BMN 111
800 ng/kg

WT
+

Vehicle

H&E, hematoxylin and eosin; TD, thanatophoric dysplasia; WT, wild type.

& LT, BMN 111 0 10 HEB#EH & FH513, EED ACH O~ 7 AEFLITE W THilE
M BB OR Z{EE Lz, FHEEREDE(LIIREO O T, TEEHK L & URE#H
PEEBNIEERT 22 Lok, MR OUENRED bz,
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26.225.1.2 Fgfr3©7¢ 43 k24 1) v RRERE (TD) ¥~ XM BMN 111 ¢ 20 B
BRTHREIC & 22E0RER KT AL ERED T KRN

[BMN111-11-045]5R%%

YETD vV 2AZHNT, £ROFERERKICKIET BMN 1L O 1 A 1820 RFKE M5
DEBEIFA Lz, TFrvicovTiz 262222 FcER L, AR [ EGR

@l France) THEAEL. 2df) 56 A 17 RicBAsA L, 2] F7 A 13 BICHT L, [®
2.6.3.2-1\CEH & RT,

7 B#EROD TD = 7 A2, PR TN 800 pg/kg  BMN 111 %2 1 B 1[H 20 HEE &5 L=, B4
Bl (Fgfr3”") 8L, EFRREOLENBE L TERT 0B EOL2HE Lz, TD <Y
A& RAW-ATEORBREE 2 10 B OATH o772 (2622511 HESMR), 20 o
BMN 111 OS5 HM % R332 RN TR 2 Eifi Uiz, RBRT A1 2K 262253 10R
ER

¥® 26.2.253 Fgfr377¢* 43+ + 24 1) v O RRERE (TD) T XM BMN 111 M 20 BM
BEICEZL2AEDRERVROREREORE TV 1 >

Dose Dosing
Group | Genotype | Compound | (ug/kg)® | Frequency | Animal No. and Sex per Group (Total)
L, Once daily,
1 WT vehicle 0 20 days 4M/3F (7)
Ca Once daily, d
2 TD vehicle 0 20 days 3 ND/2M/4F<(9)
3 TD BMN111¢ | sop | Oneedaily, 5 ND/SM/2F (12)
20 days

F, female; No., number; ND, sex was not able to be determined; M, male; TD, thanatophoric dysplasia; WT, wild type.

a) Animals in Groups 1 and 2 received control vehicle (0.03 mol/L acetic acid buffer solution, pH 4.0, containing 1% [w/v]
benzyl alcohol and 10% [w/v] sucrose).

b) Animals were dosed at a volume of 10 mL/kg.

¢) BMN 111 lot CM092309.

d) Although genotyping confirmed the presence of the Fgf-3767“" mutation, one female was noted as having a mild TD
phenotype.

ik, SECRGCNCHEREHROER O LveEicon»WT, 22 &b 1A 1 [EEHE
L7z, gEfi7e—iRBEDE(IZOWT, E5FIH (&5 1 HH, PND7), 11 BB (PND17) &
21 HBORBA#E TRT (PND27) IZFFli L7z, Eid s/, W CFHOMR T, ®ikox, &
B RBONM., BREEOFEOBRNEOIER, WOICEHiOBEIRICOVWT, FHER 0~4 50 5 B
BEDOERIEE R 27 Tl L=,

51, 5. 8, 11, 15, 18 RU'21 B BIZEMIOREZJFE LTz, KNED 20%LL B L8
HELICEHEE ST,

RBREOGERZ, 51, 8, 15 kU021 ARICHIE LT,

#4521 BH (PND27) iZ, BMN 111 # 20 BEEEH &S L85 BRI X7, KRB
PR LMNIT D0, SEMOEERE 2TV, &2F <A /nar b a—FERY (WCT)
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EEM LU, HEFTOHRIHR (AP) BRERIE LR, 1ZEAEOEMIL, nCTHSEEFEALTAX
YT BET, BERESEE % RTHEVLAT VT E R, 0% 4 ) —/V it 10%F R RV~
U RO DTN TRIELT, BHEBRE L TD U X 1 FIROBMN 111 285 L7~ TD <
U A2HBIE, EAEOKIE. BE. thE. RE. BEROF 4~6 lEH (L4~L6) ZEIERL,
BEIZWEL. NTFNVLT VT E RCREFELZ, EHEFD 710%T 4 /) —/VTREFE L,

R LT BRSMHITR LT pCT A x ¥ 2 E M L, BEERIREZ B L, 2 Kot QD) bk
RIIARRO BMICIISLETRNEBZ LN, ETORF ¥ UEREZERE LTRE L
=

KEREY 7t > F% 0.5 mol/L EDTA THJ 3~4 ALK LTz, T 7 4 B L7z, KERED
QLSRR QAL D L7z 5 pm B % | MHEFARA (H&E §2f2) | KI67 OREIC K D50E
FRRGua, (IHC), YN X B a5 —F U KON a T —F 4R Y A a—T 2Rz in
SituNnA TV EAE—a VI L=, 2TOEPORGFERUBERITRE Lk,

BMN 111 OFGICEE L2 R TIERD G o7, BHlETE I ZRIEDEER ETE
FEL2holz, WO M I THAFIOTANET LTZ, ZOETF LB TCREBEIND

BERERIEOD, BO MY I AICSNEE ZND, EBIT, 1Oy ANRETL
FIREECHRAE I, 6 flO~ T ABEKERDOEDIZTFEL Y B LEREINTTZ, TNHEDOFE
ADIETIL, EHED TD REBFFHEIZ L D2MEEENRERR L EZ bz, R 26225412, AR
BT IR T E SN ERICE CE LEEMEREZEN L, RRERITTER) 28

Wiz e ho iz,

® 26.2.254 BERTLDFESAE-RERETOLEFRE

Number surviving
Group, Genotype, to scheduled
Treatment Number of Early Deaths and Type necropsy
1, WT, Vehicle None (0) 7
Total of 4
. 2 — Found dead (Day 15) due to teeth trimming
2, ,AEhicle 1 — Euthanized fE)r body weight loss (Day 14) >
1 — Euthanized for body weight loss (Day 16)
Total of 7
2 — Found dead (Day 15) due to teeth trimming
3, TD, BMN 111 "1 — Euthanized for body weight loss (Day 12) 5
(800 pg/kg) 2 — Euthanized for body weight loss (Day 14)
1 — Euthanized for body weight loss (Day 16)
1 — Found dead, partially cannibalized (Day 17)

TD, thanatophoric dysplasia; WT, wild type.

800 ug/kg/H O BMN 111 28 5% EF L= TD <7 X 54| (H:3 FIROME26]) 055, HE1 6
(B A1) OHHBRBIAR T BMN 111 OFREICHEE L7z —BREOE(RRBD b7z,
HE2 B 5 21 A B OEEMER CIEE O — @ 0REORAD 2 L, 1 FlidHEE O/
BboRLiz, M2 40T, #5 21 B BICREOMBROEMOBREOERE - Eilli 23R L,
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BMN 111 #%&5-L7= TD v 7V ADIF L A Fid, HEBRA% 4~5 BRI, $E5%1 5~10 4.
BMN 111 O 5(ZEE L ifTEEOZ(LICER T 5 B R EB O —EmEDIK F 2R L,

w520 Htk, A% 5 L= TD v A LB LT, BMN 111 %5 L7 TD = 7 2 OSMEIC

BELRBAARD O, RIE LIZEEICx LI 6072 & 0Z2EH 2 m4MEL, SER1ZE D

Dy RBER O OREUE, W NEE R OKRBEE O R L OB & BEERRER DL

Wbz (¥ 2.622.5-3), BMN 111 O 513 E 7=, BEEEOHEELRICH 5K RFAOHE % &

W DWREENPED LN, ThODOFFRIZ OV TIE, SRR THHZ uCTFlIC L > TE iz

R LT,

26.22.5-3 REFEN—BL-FMFO BMN 111 RUERD 20 EMABREICK 5508
DHE

Left: TD Mouse D4 Right: TD Mouse D1
Group 2 Group 3
Vehicle (0 ng’kg) BMN 111 (800 pg/kg)

TD, thanatophoric dysplasia.
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VARG LTZ TD v U A LB L C, BMN 111 £#5 L7z TD = 7 A Tid, REHIMIZT 5
B O REITRD RN,

BEROVAINE. Y OICHEEORIE (AP) BROESMEIT., 2K G Lz TD <7 R LR
LT, BMN 11l 25 Lz~ A THE 20 BRICHBETIEAIED b=, BIEERN O
HOXRUY U IAEMBD RN, HatRABEMET L,

TD < ™7 R DY 5-RED LLEREIBRIES & OHBIZEB VT, 1ZE A EDFEED ex vivo JIE T,
BMN 111 ## 5 L7z TD = 7 A ClifHENED b7z,

¥ 2.6.22.5-5 Fgfr3Vec a4 k244 v RRERLE (TD) T7AD BMN 111 O 5T K
2%, RRUTRE (FH{l) OBERTHIARVEREE DL

Phenotype and
Treatment Tail Femur Tibia L4-L6 AP skull | Naso-anal
WT, vehicle 56 mm NA NA NA 2223 mm | 73.79 mm
TD, vehicle 33 mm 723mm | 935mm | 458 mm | 16.68 mm | 51.55 mm

37 mm 850mm | 10.79mm | 5.04mm | 18.84mm | 55.62 mm

12.12%* 17.57% 15.40% 10.04% 13.00% 7.89% **

AP, anterior-posterior; NA, not applicable; TD, thanatophoric dysplasia; WT, wild type.

2 Absolute measurement in mm and percentage increased relative to vehicle treated TD mice.

" p =0.039 using a Student’s T-Test when compared to vehicle-treated TD mice.

** Approaching significance (p = 0.056) using a Student’s T-Test when compared to vehicle-treated TD mice. On Study
Day 15, the naso-anal segment was significantly longer (+11.36%, p = 0.048) using a ruler for measurement.

TD, 800 pg/kg BMN 1112

VT e OSET KERE OBEEREICB VT, ZOEF /A THEBMICED b, RBRCIREs &
HEL7-TD U ATHRDLNIZLEOE LT, 800 ugkg ® BMN 111 ##EH#& 5 L= TD v
A TIE, EROEA OB CIRECHEENEH IN 2 Z EBRRI N, HEfICENT, HRl
TRE AR DFRRECH D EIE 2580 Hiviz, ERHA T, b U7esea a2 HREd s 2 el L
T, HEGEE K ONERE DR E OV A ZOEEPRD bk, FEEMMEEET BRI, |ETF
ZOWMNZ X 0 IRICEE S5 FTREMED Rk S e,

KL LT, TD =7 AT 800 pg/kg ® BMN 111 % 10 B EMEE S L. &7F20 HFHERBEST
Bl BEDACH O~ 7 ZAE5 /LT BMN 111 BHElE&E CUREHEOREZ{EETHZ &
NESIEMTONE, BEHMEZERET S L, SLRIEERCERBORBIIOIE R H
NH7-6 &N, #gioEEMEOEL, thERCREOES 2 EOREOCKIEEM LR DOLN
=H, BRUORBETHoT,

2.6.2.251.3 Fgfr3*h (Ach) ¥ A0 BMN 111 ) 36 BMETHREICLIHORE
[BMN111-11-001 7R85

ACH O~ ZEF /N Th 5 Fgfi3*" (Ach) ~ 7 X259 2% BMN 111 OREMRFI LTz, ET /0
wowntik2e2221 mici# Lz, @5t || Bl B vs» <
g L. 2df] 21 A 11 BicBsa L, 20 4F 10 A 18 BRI T LTz, [£ 2632-11ICERIER
TO
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3 AEROHENE Ach v 7 A RO ZFOEFAR (FVB %) [FIEF (n=8~10/#F) 2, 20, 80 X
280 pg/kg D BMN 111 R UEEE% 36 HRIE A B T#cS- Liz, BRT VA &K 262256 127~
7;_0

$® 26.2256 Ach<wHAMBMN111 D 36 BEMETHREICLAIROREORBR TS A >

Genotype Treatment Dose Level * Frequency
WT vehicle * 0 Daily, 36 days
Ach vehicle * 0 Daily, 36 days
Ach BMN 111 20 pg/kg Daily, 36 days
Ach BMN 111 80 pg/kg Daily, 36 days
Ach BMN 111 280 pg/kg Daily, 36 days

Ach, Fgfi-35350k achondroplasia mouse model; WT, wild type.

a) 0.005 mol/L citric acid buffer solution, pH 5.5, containing 5.25% (w/v) sucrose, 1.5% (w/v) mannitol, 0.727 mg/mL
methionine, and 0.005% (w/v) Polysorbate 80.

b) Animals were dosed at a volume of 3.33 mL/kg.

s, S8, BKOBIE . B, LB, BSOEIER S OREERES RRE L, K
. FRERCRES ., RREBECHE L, RECOVTIE, #IC 1 FOREOHERD
HIZ 2 BIOERBEOREIL L - T, AFESHRPFEMm LUz, SR, X REBIE O ER R,
BERVCHETORS MLz, BE (KEE. 5. LHEE. REROE 4~6 1EH) #7
BL, /¥ATESFHEE LR, KBEROTEE &M ORE R ICEE L. MR O
STV RERHRIRAIMRNT 2 JBRE R LM Ui, KB, B, FFUE. OIS MR OMOER%
BE L, s A EE Ui, OB R O GR B aMAT 3. R 0

BMN 111 ##5 L8 58I L7230 CHEi L7, 13002 TOMBRILEE L THRE L
o PREBRIETRRCIE R BRI L, (7% L7z,

BMN 111 0 #2512 Bl U 7= —ARREE O 2L OBIER T 35\ N CIREE D il R AVIR Y AT 2%, Fhl
S OB EIZ BB L — R EDBAIZ D B o T, BARBEFOEART T h OB b
B bR T,

Ach v U ZDEKEIL, RERFELWGEE, BFAMEKRAF LY bABICE o1z, B A2 S LIz Ach
< 7R EHE LT, BMN 111 ##5 L7 Ach = 7 A CIREDEMMARD biviz, 18 AMo#ks
#%. 280 ug/kg D BMN 111 &5 L7z Ach v U ZADKEIL, B2 H&E LI-B4ER < o 2 & #iET
FHNCHBEEN 25T,

B AEE L7 Ach<=7 R LB LT, BMN 111 ##5-L7- Ach =7 2 TiZ, MiKEHKEOH
WEROEERKREOTIENRD b, Z0Tit., BBURhEBEEERICKFEL T,

Ach = U 2 DHfliE kR VR&ZIL, RBRMHAREE, AR~ U X LY REFFRICEBICE N -T2,
280 pg/kg PG ETBMN 111 @B R THRET 2 &, 29 BRICEROHENRD b,
BMN 111 % 36 HHEE H R M5 % O8REIL. 80 ugkg THE L. 280 pgkg THREIZfEZ L
oo BROBEOHMET, BEOREEEMICER L, FGFR3 / v 2 7 ¥ b+ X ([Colvin
1996]) X U'BMN 111 %5 LizBp4AR< 7 X (2.6.22.52.1.1 T) TROLN-O LFRIROHE
&K L,
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PR HRG LA X LT, BHEEZEG Lo Ach~ U AT, BROSEN-TZ
M, BTHE 4~6 NEHE (L4~L6) DR IIIARBRE Th-o7T=, BREFH4~6 EH (L4~L6) OE
SOFHIN R o T=D1E, A4 OHEF O Z < T N2 TITRBEICE U mTaetEn
»5 (FVB<T 2D L4~L6 HliX 2 MR, BiFH 24 HEE), BMN 111 % 80 X TF 280 pg/kg D
5836 AMERR THRE%, BRIZEFE UMD, 8B 4~6 [EHE (L4~L6) ITfEmkE Lz,

t FACH & —B LT, BEAKRE LA~y A LR LT, BHEEHRELZ Ach~<w T AT
I, RERVEEFTOME (AP) BOEKE S OBEHENEIE 7z, 280 pgkg © BMN 111 % 36 H

MHE AR F& 5%, &F (BF) ROEF(SFED G705, 280 pgkg  BMN 111 Tid, #HE
7 OHI% (AP) BROEMHIIHEBEMLAOLNTZDHTH T,

Ach <7 A%, & b ACH OREFTR & —B LAV W O ORS % R7, ACHBRETIX., K
BRI OPRAENBRIND D, Ach v T A TiE, KEFELAORKRERCHEROMENBD LN
72o 280 pg/kg Dix58TBMN 111 % 36 BRI A K TH 5%, KBREFROKREOWEMEE & iz
KEBIEALOBERDOIEFLRRD LTz,

BEORIEMBEE LT OR (F 262257 177,
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#+ 2.6.2.257 BEARARRUBEZES LE-BERIIX (KT HiEmME

Day 36 Final Growth Measurement (Group 1) or Difference in Mean from Group 1 (Absolute and Percent)®
Dose Skull (Anterior | Right and Left | Right and Left
Test level Naso-anal Tail Body to Posterior) Mean Femur Mean Tibia Lumbar Vertebrae
Group | Genotype Article (ng/kg) Length Length Weight Length Length Length 4-6 Length
1 WT vehicle 0 9.40 cm 8.43 cm 2693 g 24.17 mm 14.91 mm 18.24 mm 9.74 mm
) -0.58 cm - -3.14¢g -2.87 mm -0.55 mm - -
2 Ach vehicle 0
-6.2% - -11.7% -11.9% -3.7% - -
-0.40 cm 0.38 cm -2.29g -2.27 mm - - -
3 Ach BMN 111 20
-4.3% -4.5% -8.5% -9.4% - - -
- - 2.17g -2.75 mm - - -
4 Ach BMN 111 80
- - -8.1% -11.4% - - -
+0.36 cm - - -1.98 mm +0.52 mm +0.86 mm +0.66 mm
5 Ach BMN 111 280
+3.8% - - -8.2% +3.5% +4.7% +6.8%

Ach, Fgfir3%3%9% achondroplasia mouse model; ANOVA, analysis of variance; G, group 1; WT, wild type; -, no significant difference (p > 0.05, ANOVA with Dunnett’s test compared to
vehicle group).

a) Increase in growth relative to Group 1 (WT, vehicle), shown in absolute difference from control (mean for treatment group — mean for Group 1) and percent difference ([absolute difference
in growth/mean growth for Group 1] x 100). Values are only presented that were significantly different from Group 1.
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FIRick VT, RBR, B, B, Ok, iR ORORIROREICETITIRD bhithoT,
W2 H 5 UeBAR~ o R LR LT, B2 EE Lz Ach~ o A TiE, iR, Wik OOlg
DEEBNAEICE) 72, BMN 111 ORGIIFIBER %2 %E Lz, 280 pgkg © BMN 111 % &
H#E G L7z Ach w7 AOMIERIT., BEMN - R LEFEENR -T2, ilZiZ BMN 111 O#
B\ B U AR OB LIRS bR, £ TOMEIAIE. 3 v F s & 3 ARG
MTHoT,

REMIEA. PR R ONE R O R R OB OB/ & OIEA KRG O ERiEE O EE 1L
73, 280 pg/kg ® BMN 111 ##:5 L7- Ach v 7 A TRD LTz,

Fhad & LT, 20, 80 K 1r280 pgkg D58 T BMN 111 o 36 BREEH & F# 5%, LlE R
~ORBIZER T 2H L0 —RIRBOEZHOTIT, Ach v~ U O HlE # K O E # o
KEBIKFELIERRE G726 Lz, B/NEEEORBEIOEF L ILEE DR,

280 pg/kg @ BMN 111 T b7z, @EOKEERICEE S 2 - BIREDZE (I, 280 ngkg
DEEGEETOHBH LI, BEOHETH-T2,

26.2252 EXMH
26.225.21 EXNIVAOREEERIZHNT S BMN 111 ORBEEMSE

3EEROIER FVB = 7 AT invivo i8R 3 KBRZ M L. BREROEKROFREEIIRTS
BMN 111 OEIEMHZFEM L7z, EW~T 2ORESRIZ. HE~ 13 HiE TTHS
([Zoetis 2003]), 2 ABRITH G ERERR T, 1 HBRT, ARGV UAVETELT,

2.6.225.21.1 E¥XTHROBESRBERE
[BMN111-09-048]3%5%. [BMN111-09-075]3%. [BMN111-09-074]35%

BMN 111 OFEHK TEGH, EH <V AOBEELOREDOFIEI KT THEE 3 RBR Tl
U7, BMN111-09-048 5% 0 BMN111-09-074 %03, [ NN NN -
usA). itoic BMN111-09-075 545 | I B . vsA) <L,

BMN111-09-048 3B, 20 455 A 28 Fichisa L 2] 453 A 19 R T L, BMN111-09-075
#arix, 20 47 H 20 RicBasa L 20 453 A 23 BICK T L, BMN111-09-074 35k, 2(
F12 09 BB L 2qf] &1 A 5 HITKT L7z, BMN111-09-075 B TiE, JRAMORE S
AL Cod] 3 A 1 HICHEEZET Lz, #ix o CNP BERWE % 3l L 723, AT
BMN 111 (GRER#REE Tid BMN-111-B3) ([ZBhET 2B ROL A LH L1z, [#F 2.63.2-1]iC
H &R

3AMOTEEIER FVB <72 (n=3~108F) (2. 20, 80 & 1X280 ug/kg ® BMN 111, I N A
% 36 HREH R THRE L, Bid, €5, %o, B, L BfioBRE2E O
BEFCREE A . M H SUTEIT 2 [FIFEE L7z, RBRBHGARIC . (RERE, X—RX T4 O X #ifE

M. EREEOCREENEZIT o7, EIZOWTHE., HHiZ 1 FoREOHIERUOSEIZ 2 B0
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BORECL - T, AFRGHRFHME L, &5 35 A B2 O ZH R0X —X BRI
Eh (DXA) ICEBAF Yy 2 FEHL, £FFHE BREMBEROEE BMD ZflE L7,
BMN111-09-075 FBR Tid, B OHNEETRIERDOT=DIZ, WEK U280 pgkg @ BMN 111 05
B (=50 RS0 BBE&RU35 HRICU NV EAL V%2R E LT, BIRTI, B X BRIRHT
ROHRERE LT, BREFEZHERL., &3 %/ FATRAEL, MEFRIREDZDIZEE
L, I, kA AAEEKBREIZOWT, B R ORI/ R T A — & ORI EE A FROAR
Wiz, EE, Bk, g, O, RONMEELZHIEL., HEREDCT-OIZEE
Uiz, FOMBEARAITIL, BIR L ERE COLER Lz, 1302 TOEEMSITHEE L
7z, BeHAl (BG-1 BR [V774 bED, |&5% 154 &5 1HB [T 74 ME] RUK
536 HH)., WIS TRICIR ZFRELL . REER, cGMP. I =5 —5 5 fiFEY)
(CartiLaps® ELISA [CTX-II] ¥ M), BT A H VKR T 7 #—¥ (ALP) HE UG

BMN 111 IgG HiiRE %5l L7z, BT VA 2K 2.62.2.5-8 IZR7T,

% 262258 HERMERBTYC > (BMN111-09-048 BER. BMN111-09-075 R R U
BMN111-09-074 IXE&)

Test System: 3-week-old FVB WT mice

Treatment Dose Level *b Route Frequency
Vehicle ° 0 ng'kg subcutaneous Daily, 5 weeks
BMN 1114 20 pg/kg subcutaneous Daily, 5 weeks
BMN 111 80 ng/kg subcutaneous Daily, 5 weeks
BMN 111 280 pg/kg subcutaneous Daily, 5 weeks
BMN 111°¢ 280 pg/kg subcutaneous Once, Day 1

WT, wild type.

a) Animals were dosed at a volume of 3.33 mL/kg.

b) Equivalent to 0, 5, 20, 70 and 70 nmol/kg, respectively.

¢) 0.03 mol/L acetic acid buffer solution, pH 4.0, containing 1% (w/v) benzyl alcohol and 10% (w/v) sucrose.
d) Data obtained from BMN111-09-074.

e) Satellite toxicokinetic group (Study BMN111-09-048 only).

BMN 111 D3 A T HRE TR BRI L2 Pl # R OB O R D780 iz as,
DILE RO BITEE T 58 6 02— RO REIGITFB D bR o Tz,

HWEOKBER (BERES) (CBE§ 5 —ikiBOZEiZ. BMN 111 DR GH2H]THED 5
. BEEOEH, hREEROCHAEMRE Tholz, TNHLORTROEEE L, BBURKEGRIZ
EIE LT, ZNHROLNEFTRNE, Fgfi3 /v 770 D RAORBEI L —B L TWkd,
BWEOHKIFMERICERT S EE X L ([Colvin 1996]), 80 K& 1\280 ngkg DEEET

BMN 111 2#5 L-B it RREFOIERD I~EHEOBEES TR bz, FTROBH S
N B 5RO BRSO X BT ik, SATICHIBA$ % BMD ORAICBIE L T2 FTREMED &
BB D BN AR ED2HAOETHEORELRO b,

280 pg/kg ® BMN 111 285 L-@8pix, 5 RIKTF L7 BMD OB 27 L, Bl (8
1) OBMBENE S, REOREIL LD FAKRIEOBENTEENTL, ZOBFARIOEE
ko, ERORFEREHENELIFKFELLFEROSH S, WEE (ZHEE) OIS
e X Z ST ATREMEN S B,
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WA R OHIEROREIX. BBt REEBIKTFELE, BEORAELRMEN., K58
A BRIk S, KERE R UISE OMERIL 20 pgkg DGR TRD b, TEIE#K
OELITHRH SN 7ehoTz, RRICET2HIEEOEME, LLFORIIRT (£ 2.62.2.59),

Proprietary and Confidential



BMN 111

2.6.2

HEEFABRDOBME T

Page 54

*® 2.6.2.2.5-9

S5AMEARSROBRARAERVCEBREZES L=-SPI<xd 28M=E (BMN111-09-048 :E&. BMN111-09-075 REBR U
BMN111-09-074 R E&)

Final Growth Measurement (Vehicle) or Difference in Mean from Same-Study Vehicle Treated Animals
(Absolute and Percent)®
Dose level Naso- Skull (Anterior to Combined Combined Lumbar
Test Article (ng/kg) anal Length Tail Length Body Weight Posterior) Femur Tibia Vertebrae 4-6
Vehicle 0 94.26 mm 8.30 cm 2699 g 21.78 mm 14.92 mm 17.86 mm 9.56 mm
Vehicle © 0 94.62 mm 8.25 cm 2701 g 21.82 mm 15.01 mm 17.83 mm 10.03 mm
BMN 111 ¢ 20 +2.45 mm +0.65 cm - +1.21 mm +0.46 mm +0.32 mm +0.28 mm
+2.6% +7.9% - +5.5% +3.1% +1.8% +2.8%
BMN 111° 20 +7.85 mm +0.59 cm - - +1.01 mm +0.45 mm +1.26 mm
+8.3% +7.1% - - +6.8% +2.5% +13.2%
+6.69 mm +0.68 cm - - +1.11 mm +0.74 mm +1.04 mm
BMN 111° 80
+7.1% +8.2% - - +7.4% +4.2% +10.4%
+11.58 mm +0.94 cm - - +1.3 mm +0.81 mm +1.24 mm
BMN 111° 280
+12.3% +11.3% - - +8.7% +4.5% +13.0%
+12.04 mm +1.28 cm +2.54 g +0.42 mm +1.47 mm +1.23 mm +1.29 mm
BMN 111 ¢ 280
+12.7% +15.5% +9.4% +1.9% +9.8% +6.9% +12.9%

ANOVA, analysis of variance; - no significant difference (p > 0.05, ANOVA with Dunnett’s test compared to vehicle group).

a) Increase in growth relative to vehicle-treated animals in study, shown in absolute difference from control (mean for treatment group — mean for vehicle) and percent difference ([absolute
difference in growth/mean growth for vehicle] x 100). Values are only presented that were significantly different from vehicle control.

b) Data obtained from BMN111-09-048, Groups 1 (vehicle), C1 (80 pg/kg/day), and C2 (280 ug/kg/day).

c) Data obtained from BMN111-09-075, Groups 1 (vehicle), 2 (80 pg/kg/day) and 3 (280 pg/kg/day).

d) Data obtained from BMN111-09-074, Group 5, compared to Group 1 (vehicle) from BMN111-09-075.
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HRRIZR DT, FEHE, BIE, Wi, DE. MR OO ARMREZERF Cho7z, ZH bR
BRCIL. BEERICEZRLITRD LiLed T, B U oM ST Tit, 35
B REE OB & S TARE U 7= SRS A R B ORIEDORAEDGED Hiv, M%EONIE

80 10280 ug/kg @ BMN 111 # %5 L7=E D 60% DR OFEIEIZ VT, 2y A

B S Q~3 MAgE T 10x 1B 4770 1~2 EATRE), JhbOMEEOILE L, 80 ugke
@ BMN 111 Z#&5 U781 | fl&@ T, HEE RETHIRE S iAoz, ZOEBE OIS
I OTNTHY, RIRMICEETIIRWEEZ LR,

280 pg/kg @ BMN 111 #4& 5 U780 Cid, @EAKIRE OFFEER O ESIEICHE LU CiRE Mk
OHEFEIZ L 5 REROMEOBEZE 2N (K 25%) 233D Hiizns, %nu%@&h—@ ’B@i@ L=
BTRD DR D o7 (K 2.6.22.5-4), FHHI M OB ESHRIFRURRMTIC L v | BIEK
18280 pgrkg @ BMN 111 Z#:5- L 7- 8 ORI CREEN T H O EE IR B2E1T38D 53%7‘;75\0
Tro BEAROIERIZE U, BMN 111 OBCERIICE T 2 EMABF (RE MR OB L OV ko
fledt) BRI/,

262254 BMN 111 BEMYORRBEOEOMM, I O—LRBYK (x10)

Vehicle 2 BMN 111 (280 pg/kg) b

a) Growth plate (x10) of left distal femur of animal #903, treated for five weeks with control article by daily subcutaneous
injection on study BMN111-09-075.

b) Growth plate (x10) of left distal femur of animal # 908, treated for five weeks with 280 pg/kg/day BMN 111 by daily
subcutaneous injection on study BMN111-09-075.

#4536 H H® BMN 111 OEHEZ 5% 15 /042 cGMP BEOBMAGES Hiv, 36 OB H 5
#% D BMN 111 OTERERFHER S 72, RIS, RERSEBRORRK TROKRE 37T BRIZIT R A

T = REM RO ALP fEOMMAEE® bz, Tk, BMN 111 OEHBFE» O Fllsh
DB R OETROTTECBE L TWO S TREME SR b &, #8451 BMN 111 IgG il & h
Rinotn,

fEame LT, BMN 111 @ SEBOE R Z M5, &5BICKE U hilE 5 & O G # 0
EEE’E‘M‘: 5 L7z, BEOKBERIZL 2 —IREBOEIT, EHPHRGEEEZEB2 -2 LI
DRDH NSRS, EFETYTCTHESNbDOTH S, 280 pgkg DEEGETD

BMN 111 O#% 5Tk, EFRFROBRIERD HiLi,
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E#< 7 ZOBHEERUOCEEDOREICST S BMN 111 Offix OBH LU A OMRETET 5
=i, 3EEOBEEER FVB =7 A2, R 2622510 1B LR 7 Va— NV ROEREEID
f#t>T BMN 111 28N TG Uiz, 8k, S8, #kosx, B, 2. BAfHOERK
V2 ORERIE 2 BN Uz, RRBGIFICEER, TRNCN—R T 4 COHIRRLRVER
FRE LR, REICSWTIE, B2 1 FORRORAERCEIC 2 BOEEDRIEIC L > T, &
7P 5 IR R Uz, AR T, Bl X AT R OBIRRBIE 21T > 72, KR, BIR. AT
fig, D, IR OMNERZHE L, EEFORERICEE L. REZERL TR SZAE
L. KERE R OIRE 2 #AREICEE L TRE Uiz, MoBRENAITIT, 2f5HO
B ORI LA O Ty b CHEM U, BB TR, N8 aZ5—5 5
FRIEM). ALP {E K O¥EHT BMN 111 IgG ik &% 5 L 7=,

® 2622510 B{ELIAVERNOE-HORBRRBRTY M > (BMN 111-09074 KER)

Equivalent
Total Dose
over 10
Group ® | Treatment | Dose Level Weeks Dose Regimen
Daily, 9 ]
Group 1 Vehicle © 0 0 aily, 9 weeks

1 week recovery.

Daily for 1 week, then 3x/week for 8 weeks.

1 week recovery.

Daily, on alternating weeks (Week 1, 3,5, 7, 9).
1 week recovery.

Group 2 BMN 111 80 pg/ke 2480 pg/kg

Group 3 BMN 111 80 pg/kg 2800 pg/kg

Daily, 9 weeks.

Group 4 BMN 111 20 pg/kg 1260 pg/kg 1 week recovery.

a) 10 animals per group.
b) Animals were dosed at a volume of 3.33 mL/kg.
¢) 0.03 mol/L acetic acid buffer solution, pH 4.0, containing 1% (w/v) benzyl alcohol and 10% (w/v) sucrose.

VB R OTEE R ORI, 2TOREL VAV TRO LN, EFETTHSNLDE
FEOIRIER ICEE T 5 —RREOERILARD bz, BMN 111 25 L2 To@Emn, 2
ol EXIIAEMERLE, LL, 2 bO—BIREOBILOFKBIL, LIATORR
(BMN111-09-048 7Bk K& U BMN111-09-075 3ER) & beige U CHIMRIZRERERE MET U CEBRE L
THA LTz, ARBRTIL, RREHOIEKIZZED b RhoT,

WRIEH 5 U-8W & el LT, BMN 111 D2 TORERKRUEELV VAV TEEREEDTT
HELZED bz, REMEEOENE L TFORIZRT (R 2.6.2.2.5-11),
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F 26.2.25-11 FROBELIOAVOBREREAERVERERE LI-BWIcT 58mM=E (BMN111-09-074 K8)
Final Growth Measurement (Vehicle) or Difference in Mean from Vehicle Treated Animals (Absolute and
Percent)”
Naso-anal Body Skull (Anterior to Combines Combined Lumbar
Group Dose Regimen Length Tail Length | Weight Posterior) Femur Tibia Vertebrae 4-6
1 Vehicle Daily 9 weeks 97.81 mm 9.36 cm 30,72 g 21.91 mm 15.13 mm 18.04 mm 10.18 mm
80 pg/kg Daily for 1 +5.89 mm +0.45 cm +2.27¢g - +0.8 mm - -
2 week, then
3x/week for +6.0% +4.8% +7.4% - +5.3% - -
8 weeks
80 pg/kg Daily, on +6.35 mm +0.59 cm +2.06 g - +0.61 mm +0.44 mm -
3 alternating
weeks for +6.5% +6.3% +6.7% - +4.0% +2.4% -
9 weeks
4 20 ug/kg Daily, +5.0 mm +0.46 cm +2.41¢g - +1.1 mm +0.49 mm -
9 weeks +5.1% +4.9% +7.8% - +7.3% +2.7% -

ANOVA, analysis of variance; -, no significant difference (p > 0.05, ANOVA with Dunnett’s test compared to vehicle group).

a) Increase in growth relative to Group 1 (vehicle), shown in absolute difference from control (mean for treatment group — mean for Group 1) and percent difference ([absolute difference in
growth/mean growth for Group 1] x 100). Values are only presented that were significantly different from Group 1.
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P MORBEOBEL L THAEZAET I L. BELV VA VRITHRHFZNZEREZIIRD
biedofz, L L, MEEBOREO~—1—¢ LTKBRERZAIETS L, BREFHI4H

(20 pg/kg, WH) X, WigkhRBE L U A 2 L HE LT BMN 111 O G RiZ D72V, f
HhH RO RRAH T 2 W E K ORE DR KIBIZ#IN S8,

BEFEIHTIL, 1 BHOKREIBRICRITTEBLZRI Lz, RENERLFES 3~108
i, #&5 1~50 B BIZHY) O~ AZ80 pgke ® BMN 111 2535 &, EREZ#ES L)
WLHB L TREFENEMLE, ZOREHIBWTERESMHIC 1 BAMRE2HRETS L, i
RILBAEOEEIZIR~7-, &5 50 AL, REEER, Bileh, B+ &R5 LB L
BMN 111 #%& L8O CHEEIL 7= (& 2.6.2.2.5-5),

2.6.2.2.5-5 BMN 111 O:ZB 5 HMOREZEOIEM (BMN111-09-074 BER)

170
160 -
150 -
140

A

130

% Growth

(tail length)

120 A

—O— Vehick
—8— 80 ug/kg - daily for altemating weeks

110 -

100

90 T T" T 1
0 20 40 60 80

Days in (reatment

WT. wild type; SD, standard deviation.

Treatment was administered during the periods delineated by the blue arrows. Each growth rate of tail length was calculated
as the ratio of the measured values of Day 8, 15, 22, 29, 36, 43. 50, 57, 64 and 71 to the measured values of Day 1,
averaging 10 WT mice. Error bar shows SD.

Source: This figure was generated from the data of Table 33 in BMN111-09-074

HRicBWT, BR, B, R, LB, MRUBOBRIRMREIIER Thol, BEH 2
EUOERES 4 BTHBREVCOBOBEO LT M 2EMARD LN, BEFIBHOBRTHLE
Bo#MBBEH onl, BETIHBHELIIBO ohiehrof, ZORBTEEOHEMIT. (&
BILLoTREEND) kOYV A XDOLEMMEBEL THA RN H 5. MERMOM
BFEORITIC LY, BEHRECBDZESLHIE L 2R O EREORIEORENBUR
DT, BMN 111 Z#5 LI-BEOREID 20~40%i2, = v H I X BRI 2L b$s
DAKE (2~3 HIEET x10 HEF Y4V 1~2 @FROREE) MEHLNL, ThbD/NIRFR
t$ H&E & THIIRHENT | BRMICEBETRARVW LA ST,
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ALP fEiZ, &5 58H OKKEEKE% 1 BORMIZBOTRM LU, #5108 B OKKEE% 1
WHETIE, BEARE L8 L B LT, ALPERC IR a5 —5 45O H
Eninofc, Tk, BHEIBEBRVC10EEHOBMOKRED=S, B L BN b IT0MER
WE LR Kofclod (13 Hlm), XIFOMAFIZE Y, EE2H5 L-8% & BMN 111 %
B b LTcEW) CRREEBEDERLEL LT 2 L 2 d 5, &R55 2 B0 1 F2 RV TH CNP §it
IR g h o7z, T OHL CNP LA ST - B ORRITEEE 2 HOIZ L OB &
FIRE T, —BREOELIIBD Liah o7z,

fam & LT, BMN 111 O H#¥5i%, ACH BE TR LN DD LEE L NBEE L~ %ET
=D AR U O MR OREE M 5 ParE# RO ESEOREY =0 L, RESTER
REEHICRERT 2 &, RRITEE OBEEICR -7z, SIS, 3 HR,» bRE N IER 2B 0%
PV ETBMN I ZHEHE F&E5 LZIER~D 2Tk, KEEREOEM, I ONFilE#HE R
DU RSB #E DB A XOILRHDSZRD HiL, BMN 111 O 5 %% 177- ACH HE CREKEFEDOHE
PERSNDAREMERH L Z EE2RE LT,

2.6.2.25.2.2 Sprague Dawley (SD) 5 +@) BMN 111 0 36 HMR TR EICL 2 HDORE
MY 5HR

[BMN111-11-017]78 5%

8 » AR OHENE Sprague Dawley (SD) F v b O Hilir # R OVUACE B DR EIC 31T BB OREC
g L7 BMN 111 ogpRaarm Lz, s, | I - W vs» <
ziiL, 2043 A s BichiL, 2 F10 A 18 BICKT L, 20 455 A 24 Hic, &
EOBRMBRMEEZIT o1z, [£ 2.632-1[ICENEZTRT,

8 » AT v N T, —IRBIETFLOMEILIET LTWRVA, REGTMOREIZHITOEEL
TV ([Zoeti 2003]),

8 » AR SD Z » ~ (Hsd: SD; Harlan Laboratories) (n=10/8%. 4 #) (Z. BMN 111 (80,
240 1N 800 pg/kg) KU % 36 AEE A K PG L7z, RERBESRIRHC, (KEHE, DXAIZ
LB BEHGOUE, ECCEFRLPRREOWUEZ Tz, REIZOWTEL, B 1 EBORERD
BE KO 2 [ OERERIEIC L - T, AFRS PG Lz, Bk, €3, #ikodhx,
R, U, B oMIRE Ve ORERORE S IR Uiz, FIR T, B X BRENT. DXA I
L OMELAVCHERENEEZITo T2, KEEEREZ / XA THE L., MEBRZEARERICEE XL,
BRI BRAE L7z, Wi, 800 pghkg @ BMN 111 R OVAIE % 85 L =B O KERE OV 7€ > b
(n=5/8f) OMBEFEOREEZER U, BEESO 15 5RICIFERIL, BEEEHERL
fro MFIFRBK THHZERILL, 8 Lz, BBRT A %K 2622.5-12 12757,
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% 2622512 S5y FORERRTYS >
Group Treatment Dose Level Route Frequency Number of Animals
1 Vehicle ° 0 subcutaneous Daily, 36 days 10 males
2 BMN 111 80 pg/kg subcutaneous Daily, 36 days 10 males
3 BMN 111 240 pg/kg subcutaneous Daily, 36 days 10 males
4 BMN 111 800 pg/kg subcutaneous Daily, 36 days 10 males

a) Animals were dosed at a volume of 1 mL/kg.
b) 0.005 mol/L citric acid buffer solution, pH 5.5, containing 5.25% (w/v) sucrose, 1.5% (w/v) mannitol, 0.727 mg/mL
methionine, and 0.005% (w/v) Polysorbate 80.

BMN 111 OEGICEE L EKEOELITR O i ol, —RIREBOEICEE L T,

BMN 111 Z#:5 L= 2 TOM TREDMEIGED b, 240 pgkg  BMN 111 #8 5 L7 # 2
Bl % U* 800 pg/kg @ BMN 111 Z 5 L= | fl CHREOESHHOET AR D b, THhbHD
—HRIEDOE LD EIEEITIRE CTH Y . BMN 111 0F% 5 3 @B owdicEinz, Zhbof
X, EFEEYTOBMN 111 OB5IZE5EMER CUATOREEZSH) ICBBELTWSEEZD
., BMN 111 2 XEK FRE5 LIZEF~ 7 2BV TRHIH 2622521 TR LWELE —K
LTW3, BREHOERIINTHLOBMICENTHLRD b oT, REBRETEHIZ DXA T
BIE L7-BmiE, BHEEAEROBMD (LA EETRD Lo T,

AR TR, BROMEASN BMN 111 25 L2 TORFTRO HIL. Zhid 80 kT

240 pglkg @ BMN 111 2% 5- L7- B THE Th o7, HERRIZ. 240 K T* 800 pg/kg

BMN 111 O GETHE L, KIBREROMIFIICAERMRE S, BMN 111 &5 L7-2T
D TRD LI, 8 » ABMOB) TCIIHE SN TR o728, T oWEOKERDRE N
FERIRTZO ZOBMBENE UEATREMERR bEV, BRICET2HBRERER 26225131
ZRE

£ 26.22513 BRARAERUVEREZRES LEMPICHT 5mE

Treatment Naso-Anal length Tail Length Femur Length ®

Vehicle 24.56 cm 20.63 cm 41.75 cm

80 pg/kg 24.89 cm 20.83 cm 43.16 cm
- 1.0% 3.4%

240 ng/kg 2531 cm 21.42 cm 44.59 cm
3.1% 3.8% 6.8%

800 pg/kg 25.38 cm 20.97 cm 44.15cm
3.3% 5.7%

No significant difference.

a) Average of left and right.

MR LT, BMAFMORRICEET 2K (RS [RER], B2 [ RiERE] RO
KERF OF &) (CIRE S, RiFEE, W ICBREOAKICEORE SN EM Lz, Zhbo
X, EMIIZE T D BMN 111 OEHBET (Ml O EK O boed) & —EH LT
W5, BHREMOERIT. BHFEMEIZIITS BMN 111 OEREF (B aofett) (2
LTV 2 ATREMEDS @V VBB R O - R E OE R OE S & XS LT L7z,
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800 ug/kg # &5 L7-E8MTIE, DAL TWLEEMIED 7 7 24— DKL O—IREHE DR
2o MEFEDOWAZEE S 5 < O OMBEFANEHFRD G, BEOHKAERITER$
hrEZLNE, ThLOEE., RETMORKEEE  Mlak O FInE OMHAEE L E
Z B, EFWEY TO FGFR3 ¥ 7 VAREOBE D T HHIESUIARR TRV LR 58N
BERERTHDL L, XITFOmMFICEE L TV A AEEM S E LY, FGFR3 IZMIE H o EE /2
AR FDO—DTHY, 2OV T FMMREOBEOHIEIL, MIBFEE, Mlat~< Yy 2%
YRV BOEAREERVCLERBAEIELZ LBRMHA TS ([Schibler 2009])
([Horton 2007])

BT, BMN 111 oMmEPREZAEL, REEZMEE LT,

PLEaFEEDDE, 8 AEOT v MTBMN 111 # 36 ARER BG4 2 &, gk L NiLE
BORENED LI, BERRICEET S —BRECENIZ I b il b, HETHE
ki, RREROBMENRERE S # ABOER T v MIRIT 5, RELEKBEERAIREEE 2
LT,

26.22523 H=U4FNLD6 H»AMBETHREICIIEME. RERURSERRT Kk
.5}

[BMN111-09-072]7X %%

A= AFND 181 HEBEHR B T&R 52X 5 BMN 111 03N ZROEpEE PK) a7 7 A
NVEFHME L., REMIZ OV THERE L,

e, [ B B cored») il 2] 4511 A 13 Hichiss

L. 20 10 A3 HICiE T Uik, [R 2632-1ICBH0ERT,

e —7r=24v1 (R Bl B vs» 4% 22~

29kg) REEEMEHAL, 3REBICEV YT, RBRT YA 2K 2622514 1IZ77,
£ 2622514 Hh=VL4FILD6 HAMBETEREICKIEMEE, RERURLERRT N

BNHORBRTYSM >
Dose
Treatment Level ? Dosing Frequency and Animals Number and
Group | Compound® | (ng/kg) Diugtion Gender
. Once daily
1 vehicle 0 for 6 months © ™
Once daily
2 BMN 111 9 for 6 months © .
Once daily
3 BMN 111 33 for 6 months © ™

a) BMN 111 lot CM092309; Vehicle lots 092209 and 022310; 0.03 mol/L acetic acid buffer solution, pH 4.0, containing 1%
(w/v) benzy! alcohol and 10% (w/v) sucrose.

b) Volume administered was 0.5 mL/kg.

¢) The exact duration was 181 days.
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BT, EREHT X ERESREEHA LT, BEEAOBMN 111 2 1 B 118, 181 B ERICEA K
THE Uiz, BE5EMIZERIBFICE X (&5 8 BEHAL),

;O PAREDBIERT, REBRATD 2 &b 1 AMKROERSHMFIC, | B2 EEM L7z,
RREEFTRICOW T, A2 &b, ABRATORIZ 1 [B], W 58 LR & O
BROBICBE LT, REED2< L SERLOHBORICHE L, $BM0ORE LT 0N
(MEN) | A A O 2R, YRR E., T OB\ T, ABRANT 1 B, WIS
HE 0¥ 5 27, 55, 91, 131 KW' 179 B HICHIE L=, MEHROY A ARVEEEZFhT 5
Teiz, KEWOWBAOT XV X BHRE %, RBRANC 1 [E], WNc&k G4, 8, 13 K123 @
HiZ 1EfT- 72, &b, BEKEBEGE MRD ZHVWCHEZEEL L, FEEEMKRER
DIF R OMERE & RIE LT, &5 23 B RICRO X R 21TV, Mol vy AikE 2l L
2o B OBRIEE O & OVE OB FHIEREGHRI R T A —Z DRIED DI, BDFEEHD
NEAL VROAFTT R IHA 27 ) o TIEB U, B, S 90 HATR U 14 BRNIZY
WA o EIRNES L, B0 6 RETNCA X5 hI9 A 27 U U 2E3IRNERE LT, BRRR
HEMRERENT, RBReT (&5-7 BE RV BB), #&5 7. 21, 35, 49, 63, 77. 91, 105,
133, RO* 161 H B o%&aT, WONZ 182 H B 0#IRANCEAEY CHRIL LT, EEFWOR
. PBRAT, WONTRE S, 33, 61, 89, 117, 145 X173 BHIC 1 [HERELE, FPFaxx
T4 2 A (TK) fEyrfomifRet42&5 1 5B KRV 181 H H o Sant i 5% 5. 15,
30, 60, 90 K TF 150 S3ICHRER L7z, HTBMN 111 HUfEEliod 7= O iEsletid, #Bka, Wiz
Feh535, 77, 133 KUV 182 A HICEE LT, & HIC, A A~ —I—DH OOl iE kO
SERehix, ARaT (\’E-7BBEAC-1 AH), #5657, 21, 35, 49, 63, 77, 91, 105, 133 R O*
161 H B o 5a1, WONCE S 182 A B OFIRRANCERBR LT, TE S M ZEIEFRMlF 12522
BREITV, MR L., E»OBHBHRERLER L, MEREZOAERRE, Ml
O, BB OIS 2 R ERARRR I AT U7z, ITRLRREAR % 5 OIS & MR BB AT 720
(HRNT UTc, 3 2~4 BEHE (L2~14) 1%, HEALEURO CT T O 720 LT, 13 OMMRIT
R Lz,

2TOEMIL, TEINFREFEEMBFE THA LTz, BMN 111 OE5ICBE Uiz —eiRiER
CREOEITRD b -7z, BMN 111 RO % K TG L8, S MALORER
A LR O THEDIEERZRD bhiz, Zhbik, ERTHE (RTEE) ICERT 5 RN
BlheEZ b, Ll ZH6 OMALIZEEMERNICFHI S Tuhinizs, £ eotE Rk
OESEEE L E STV,

2TOBMIL, FiP L TTRIShS LBV IC, RBREBHMAPICRE Lz, &, ERE

&k, AR, KGR, #ikk (X 2622.5-6) KOCRKROMERRHEOMEDOHKD, WHE
ZERE LB L B LT, BMN 111 25 L =8I\ TallE TR b7,
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26.2.2.5-6 HARBEEOBE (/ XRIZLDHE)

25

20

15

10

Increase in leg length (mm t£s.d.)

0
Study Day 27 55 91131179 27 55 91 131179 27 55 91 131 179

Treatment Group vehicle Sug/ke 33ug/kg

FUHN X IR OFHHICB N T, W2 RS L-8 & ik LT, 9 ugke (p=0.068) K
33 ughkg (p=0.032) O BMN 111 Z#5 L=8#Cid, %5 163 HEHIUREBEROBESEIKFL
TeEITHEOMERDED bz, BMN 111 #& 5 L8 ik, BREROT —F 2RI 1
v F USME L2 EROBEE SN LI Z &ML O R L 910, B ORRREE T HEBRAIC
Mi7z (K 262257, %56 » Ak, BEROMEZ. 33 pgkg @ BMN 111 &5 L&
THA 14 mm T, [ CHFEGBEEZ RS LB T3 8 mm Tho 7z,
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E 26.2.257 BROBEOEM (T4 X #iRE)

Increase in right tibia length from pre-study length
14

g 12
H
E
£
2 8
2
©
Qo 6
=
£
2 4
©
[ )]
=
2
- 2
0
SludyDay 23 51 86 163 23 51 86 163 23 51 86 163
Trealmeni Group vehicle 9ug/kg 33uglkg

Increase in rate of growth of right tibia

140
135 v
130 v >
v |9 -
125 " . e
- = _"' -
g d L
g 120 ‘;,'{“ - a
- .‘--.
2 ns I - -2 a e
3 _==i='*: ____..-,"
o - -
S o o $
_I_--"""'! -
05 =7 § : L L
°
100 =
-50 [} 50 100 150 200
Timepoint {days)
e 1001 v 2001 ¢ 3001 == = vohicle mean
a 1002 4 2002 & 3002 = = Qug/kg/day mean
* 1003 » 2003 v 3003 = = 33ugykg/day mean
A 1004 m 2004 o 3004

= =y =107.45 + 0.037797x R= 0.99255
- =y =113.63 + 0.04847x R=0.99959

— —y=1145+0.064715x R= 09992

TSN X R TIE, REREROEIZ, 5 48B (p<0.05) RW8HEHE (p<0.01) (I
ARG LB & i LT, 33 pghkg @ BMN 111 25 LB THEEM LU, KR
EROBOREOHEMI, MRIFHT CTHLRD LN, S5, MRI Tit, %54 BB

33 pglkg O BMN 111 %5 L7128 THIEERER DR OF EREMARD bz
(p<0.05), X KU MR TIL, #5 4 BERO 8 BRIZICRERDOIER CERE ORI
BOOLNTZD, &5 23 BRABICIIRN—RAT A VICE-T, L, MEFHFEM I, k&
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WL, HEFEAS B OB KA ORBIE S TABRAL T £ THERF S e T L AVR &, pRERE DN
(RER TR b, SBRIE T E TR L7z,

523 BA DD LIEED X FREHICE N T, BMN1110>?&€L CREE L -2 kTR
SiLiinoT-,

WA B 5 Uz8) & tbi U C, BMN 111 285 U7=@#EIC ALP HO LH- @D 6723,
BMN 111 O GICHE L= 2 WS ORI EAIRE T A —F OB(LITRD Lo
7oo ALPED ERIGHE 21 BHICHAE Y, B0 ORI PG L=, ALP fEiL, B3k
UHCEMIEOIEEOEM (Thbb, Fl-hBoBR) &R EFTZLBMLATND

HBARE T, ZERBRE ORMEERD Z < P~ E OISR, 9 ugkg ® BMN 111 %
Be 5 U7-8) 2 61 &% 1Y 33 pghkg @ BMN 111 25 L7282 iZ@B o bz, Zhid, ERH
DEREHBOBBE Y A ORI L2 L0 THY . BMN 111 OERBFE»LFRISh D LD
fz!b D, BEROEREERIE, EIEEIEM R ER OB EFHRIFHFTMIC L > TREB I

. EEE TIREARBHEEG T A —2 OBIIRD b o Tz, RERDE S KO RS
o)ﬁiﬁ@ﬁ F. B LTHE A5 L7-E & B L T, 33 ng/kg @ BMN 111 2% 5 L&)
¥ (p<0.05) THEML (X 2.622.5-8), WHHEOEIOEMZME S, BMN 111 D5 EITIK
17 L= IEKH OF S K OIERMROEBEOEMEMSRBD b, FREROVEREEST A —
ZOFEITHA LTI o, BEROEE G EIZERD Givied o, Bk OE
RN EBNRRD bR o7z 2 & LT, ORI, BMN 111 @&%bxﬁ%@]%@%ﬁ&ﬁk
TR A 5 2 feho o Z L EIRL T D, HEE ROV iz Ly, iz y
AUEITRD biieinole,

2.6.2.2.5-8 ERWELIREROARN B AL B

vehicle 9 pug/kg/day 33 ug/kg/day

Upper panel: Goldner trichrome stain (cartilage, purple; mineralized bone, green; osteoid [unmineralized matrix],
orange/red).

Lower panel: Calcein labeling of mineralizing surfaces (green). Dashed line delineates distal edge of growth plate. Arrows
represent new bone growth 14 days prior to termination.
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TR & el U T, 33 pg/kg @ BMN 111 2 $: 5 U7z B8 Cix, L2 HEFLRBIAALO L mAEDS
BEIZKEL (p=0.03), L3 ROLA HEAL OV ERII R S VER 2R LTz,

TK RO BEHRGERUBREZETH o2, &5 1 BB OBRZEREIXERBARGE (BLOQ)
Tholz, BRFITEE 181 H BICHER I/, ABRTITHE BMN 111 fiffidH & high -
Tro BIEZIREG LI B LT, 33 pg/kg @ BMN 111 25 Lz icBn, 18 aF
—F U REM B DTN LT, B ALP fEiX, 9 &R U33 pg/kg @ BMN 111 &5 L7z
NTHIAN L7z, ¢GMP X, BMN 111 O#% 5 1 B H O#:5-% 60 /301 F R#EE 800 pmol/mL .
BMN 111 o5 181 H H O 5:1% 15 5312 E IR E 400 pmol/mL % 7R L7z,

fham e LT, BREEME D =7 A P8 W, 9 X133 pgkg D582 TBMN 111 % 181 H
MR PG LB A ORARMERRIF Tho 7o, LM RICEE LZW 60— BREOE
{LIZRD EN/ehof=, BMN 111 O 5 CBE L= 8E LT, #EBIETFLEEFORER
WEOREOEED LT, WOIRKEERDOY A4 X (§ &) RONVEEOHEM (IEX
HOREMIEOBR Y A X0 BRH L, £z, & 2~4 B/ (L2~14) LOmEE.,
I N IMIERS ALP B R OV ALP fEDOHIME R A3 Gz, ETORBIITR SN LD
T. BMN 111 OfERBFICER LT\, BREPEHRRA~OREIIRD bivkh o7, #1
BMN 111 fuikidtkit S iz s o7z,

26.23 RFIRNEERER
2.6.2.31 SpectrumScreen®Z&k 5 BMN 111 OF 24 —4y L&l
[BMN111-11-026]z4 8%

Invitro SEEEES T v A KA EZHWTBMN 11l O 7 F—4y MERZFE LT-, &8k

. [ W %) <L, 246 A 29 AicpismL. 20 459 A

22 BT Lz, [FR 2.633-11K UK 2.6332/ICENETRT,

BMN 111 (11.44 pmol/L, 5 mmol/L 7 = BRI, pHS5.5) %, NPR-A (W& u /&%
211000, OFEMEF R U 7 AFUREF [ANF] 7yt A) 25T 165 MEOZEERIIAF - F ¥
KV AT BEROVTZHRANS—RAT v A #1700z, BERHEERE (50%Lh EEER) -0
e BENIA 2 F % RVITOWT, KIS, 001144, 0.1144, 1.144 2 TF 11.44 pmol/L O
BMN 111 & A > ¥ a2_— b LT ICoEEHH L=, 8 EEOSZEAKRIA A F v/ (NPR-
A %ETe) X, 2.1~11.4 pmol/L (8~46 pg/mL) D ICsofETCBMN 111 2 ) H > K&§5Z &8
RSN (R 2.623.1-1) 25, HESHIBEZHEKD ICso ik, 3 NTFBERHMER ([111-301]R
B%) THIE I 7z BMN 111 OF 52 BOKEERE (Cux) FEIED 0.0014 pmol/L. (5.8-ng/mL)
(23 LT 1500 LA EDZENR B B 728, BRIRHEE R Bk 5HHTIE 2 h b OZAERUIA A+ F v
FMIHH LT 7 F—5 v FOFEBEREX RV EB 2 bz, ZORBRMEERIX, £/,
2.622.3.3 T (BMN111-11-028 38BR) T/R& 4172 BMN 111 @ NPR-A IZ% 9 2 fE A BFIEDMEV
ZEEXELTVS,
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* 26.23.111 ARGREEZRLEZBHIESIFUFoRN
Inhibition ICso
Receptor/Channel Species (%) 2 (nmol/L)

APJ (apelin receptor) Human 78 3.15
Potassium Channel (SKca) Rat 85 2.1
Somatostatin sst3 Human 53 10.2
NPR-A® Guinea Pig 70 4.39
Neuromedin U NMU; Human 60 6.56
Progesterone PR-B Human 50 11.4
NPBW2/GPR8 Human 54 9.84
Calcium Channel N-Type Rat 60 7.53

ICso, half maximal inhibitory concentration; NPR, natriuretic peptide receptor.

a) Values for 11.44 pmol/L BMN 111 reported from ICso experiment.

b) NPR-A is the receptor for the Atrial Natriuretic Factor (old nomenclature, also known as ANP). Inhibition in this assay
format means downstream inhibition of aldosterone production by guinea pig adrenal gland glomerulosa cells due to
interaction of BMN 111 with NPR-A for which BMN 111 has poor affinity compared to ANP,

26.24 ReHERERR

T v MEFVTZ GLP (CHEHL U 7= 2 3RER T, BMN 111 ORI FHGIC & 5 PR iR % K O
AR BB OW TR Lz, 2.6.22 TEHICEE L72 L 912, CONP LML R K BTG
WZREBZRIEFT, LEB->T, BMN 111 O 5%, EFEFOMBEELZFTEL, i< m
JEOET ROV OME N2 FET 5 L PSR-, LizA-> T, BMN 111 OL0E R
BEREIZXTT A BN HOUWTIE, 4 HBRD in vivo iR CIREUZEEME Lz, WIE T A —F k. HFE
TROE: T o8 E VT, DL oE, CEMERERO - BREOR(L EERETL

77,

26.241 E FAREHEICHBREESE=20—2EhERG AU LF Y RIIIZHT S
BMN 111 QR

[BMN111-11-023]745%

GLP #BR T, bt b ether-a-go-go BEE=T (hERG) F % X /VER (IKr [SUE ML BEIEE
el U U AERR] o) x5 BMN 111 O invitro 1ER % A BRAGIRE (T TR LTz,

s, [ B W Us®) . OKEO GLP EICHERLL TRIEL .

2] =8 A s AicBAsAL. 20 4F 10 A 12 RIS T L7z, (R 2634 1KEHERT,

hERG F ¥ * /L% 3819 5 HEK293 Ml 2, ¥AfExtA (HEPES @ AEH AR K [HB-PS]), HEW
12 50, 300, 2500 fTX 5000 pg/mL @ BMN 111 &, 33~35°C CTA »Fa— kL= (h=3), 7
NT =V BRI E UCHER Lz, hERG F¥ RAOMEZ, BBy F 25077 vt
A VAT LEMHEH U CHIE L=, 300, 2500 & 005000 pug/mL DERE CTEXHA— b —NVDRIE
8RR H i, hERG BEROEMRNENH T Ohiz, ZhbORETIX, ZO8deI7ZHRE
DIz HIER TR B RGO h e dh -7z,

BMN 111 JX, 50 pg/mL C hERG EFi% 1.8+1.2% (FHHEAERLEE) M| L7228, BRI
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1.4+0.7%#0%I L 72, 50 pg/mL T hERG ML, e FE & i L T, #EHERICAE
(P<0.05) Tix/ed o7z, hERG # Y 7 AEHIZHT 2 BMN 111 OEHIVER D ICs i3I H TX
Mo T3, 50 pg/mL B EHEE Sz,

5ug/kg @ BMN 111 25 F#: 5 U2V /b 0 Coax DHEEMEIZFE-TE 115,000 (FEOLZERBHE L
S, BRTTHI SN Z2BEETIIEEIIRVWEEZ LGN,

2.6.24.2 WETOHM FVB <9 X® BMN 111-B2, BMN 111-C, BMN 111-B3

(BMN 111), BMN111-C2 R CNP-A (ED)DR TR EIC LD DMERICHT IE

ot
[BMN111-09-060]7 5%

JEGLP BR T, BEr F D~ 2 Cflix D CNP 7722 (BMN 111-B2, BMN 111-C. BMN 111-
B3 [BMN 111], BMN111-C2 X T'CNP-A [E/D]) DO F#H# G %247V, LM RICHEZ RIETH&
HREZREL, BHECOWTTHEREF Lz, AT, BMN 111 (BMN111-09-060 7UBRE &&E
TIZBMN 111-B3 L @#fishT»3) KBl 28R fR0zER L5, R, |GG
B B B conede) cxiEl, 20l 55 A 15 HickimL, 2410 H27 A
T Lz, [& 2.634-1ICERNETRT,
#EFvB v 2 (I B B Carada) 6 6~7 8, 21~29g) % SHC

YT, BRTYA 2K 26242112577,
® 262421 DOERICHNTIERIMTIRERBERBORBRTY M

Dose * Dosing Animal No. and Gender per
Group Compound (ng/kg) Frequency Group
1 (Control) ® vehicle © (1 Once M
2 (Low) 80° Once M
3 (Mid) 280 ¢ Once M
> BMN 111 ¢
4 (High) 800° Once 3M
5 (Very high) 8000 f Once M

M, male; No., number.

a) Equivalent to 0, 20, 70, 200, and 2000 nmol/kg, respectively.

b) Group 1 animals received the control/vehicle article alone.

¢) Vehicle lot 050509V; 0.03 mol/L acetic acid buffer solution, pH 4.0, containing 1%(w/v) benzyl alcohol and 10% (w/v)
sucrose.

d) BMN 111-B3 lot B3090616.

¢) Volume administered was 3.33 mL/kg.

f) Volume administered was 6.1 mL/kg.

BEANS, vV REA Y TNT o THEBEL, [ENEBRIAT D 7 —7 V% KBRS R I B
LT, MERCLHEIZR T 5 BMN 111 DL L=, I 7 —7 /VidiEfREXEHICHE
fe L7z, BMN 111 ROVSIEZ <D ADOMERICK THRE Lz, BREET O~ U R Z KIFERMES
RIZEW e, DB REFHIIEL. N—R T A AMEEMSLT D7Dk EDD2 < &b 15 SRTIZHEK
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BT o@#clth L, Be5-1%% 90 Rifkee Uiz, MR R ORI, BT TR S 02 &Il
E LT,

BT — S IINESR, ETOAEFHMELZRIES T, MORNIRMRE., FHRNTRE. &
e, KERE. BEHRKE2E0KE. REROENONEICRE L5 % 5w L=, Mg
B ORI RS LT,

B oMk, RESRETSH 2 ATEESR bRV, RBREM T L, Mt L,

BMN 111 Q85 |ZHE Lz —BREBOEITED b ikd o7z, BMN 111 O P51, &5
BRI LICEHBIREDE T2 6726 L, & TRICRBITHN—R 5 A AEN L DE(IT,
80, 280. 800 KX T* 8000 ug/kg DHEEETENEIN-11%, -13%, -16%KF-29% ThH o7,

EHEIREDETIL, BREERICRD b, #30 sk 7z, DRBEOREEE(LORREIX,
BRULRKEBOFEC L Y HIR S, DHEDS 15%0 L7- 800 pgkg D# 5 EEFRVT,
80 ugkg D+3%7H>5 8000 pgkg D+10%DHEFHTH - 7=,

BMN 111 O 5[ BEE U 7= FE R OMERIR O CITRAD 6o 72, SR TiX, BMN 111 @
BSIZEE U-ARMEMITRED b aho Tz,

fEame LT, BT O~ U R 80 pglkg DG E (v 7 AFEHMIEBAR (2.6.22.52 H] THF
Lizix5&) TBMN I & &1 2 & BIRESK 10%E T L, DA% 10%Am M L7,
T ORBRERIL, MEERTICESEMITHRICEL THRETE 2R 5GRETHIIZ, BMN 111 &
Bzl V<= ARBERFAETHD Z EE2TRELTVD,

26.24.3 Sv O BMN 111 QOBMERETREICK 5PIEAERICHT SRS EBEH

[BMN111-11-021]3%B&
GLP BT, MlET » M BMN 111 OBEIR TR E 21TV, MRFRERERF L, TK 28
FE LT, MRFREET, Irwin 21 CH4E L=,

=g, kE, AAL0oECD o GLP #iliciEn L <. || T

B ush) cEiL. 2448 0 BickssL. 20 410 A7 BICKT L, (R 2634-1]
CEMETT, RBRT YA 2R 262431187,
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£ 262431 S5v FODBHERICHTIRLERBERBRORRT YA >

Animal No. and
Dose Dosing Gender per

Group Compound *® (ng/kg) = Frequency Group
Main study 1 (Control) vehicle 0 Once 6M + 6F
animals 2 (Low) BMN 111 30 Once 6M + 6F

3 (Mid) BMN 111 100 Once 6M + 6F

4 (High) BMN 111 300 Once 6M + 6F
TK animals 5 (Control) vehicle 0 Once 3M + 3F

6 (Low) BMN 111 30 Once 6M + 6F

7 (Mid) BMN 111 100 Once 6M + 6F

8 (High) BMN 111 300 Once 6M + 6F

F, female; M, male; No., number; TK, toxicokinetic.

a) BMN 111 from Lot No. Tox 2 (CM112410) was used in this study.

b) Animals in Groups 1 and 5 received vehicle control article only (0.005 mol/L citrate buffer [pH 5.5] solution containing
5.25% [w/v] sucrose, 1.5% [w/v] mannitol, 0.727 mg/mL methionine, and 0.005% [w/v] polysorbate 80 in Sterile Water
for Injection, USP).

¢) Animals were dosed at a volume of 1.0 mL/kg.

d) The dose levels (ug/kg) and dose concentrations (0, 30, 100, and 300 pg/mL for Groups 1 through 4 and Groups 5
through 8, respectively) were expressed as the peptide concentration. Dose concentrations were prepared based on the lot
specific peptide content of the BMN 111 stock formulation (1.86 mg/mL.).

e sp 5 - (. N W Us®) (8~ 10865. 267~304

(] RN 177~216 g [HE]) % 8 #EITHIV YT, P, W UNZ 30, 100 K T*300 pgkg O
BMN 111 ZH I BERERZ T&E LTz,

BeHAT, WONCEG | HE OBRSH S RON20 4, WIS 1, 2 ROV6 RefIC, FlREE (81
~4 Ff) DOFZEYO Irwin BIEIZ K DR FR0RN 2 B U 7o, B ONREIMED R — b —
VML, AR, REOMR, A, HERE, B, BRWEE. @BEEE, v RY 7
T DRGHERURGEDO N N 788, BEE, [RE, BRES, B8, HMTRE. 20
EDORELITE, EEOREBROBROL—T 07—V FEE, N T 7 r—FRE,

filhs. BEEMEBERL, RERE, RS, ABRCE, BERLoRE, BELSE, 14Lv7y
—. ERE, BFSERRER UST /o E OMBERE LML Lz, B, BEIRERER G
L7z,

Mgk, EERE LTRSS LEEY (BSE) ROBMN 111 2% 5 L8 (55 6~8 &)
ot U AT, WOUCIREEA 1, 5. 15, 30, 60 TN 120 450 TK FH@n b, L 7=,

R G TRERINE, BT el EOBALR LICKRIESET,

E2TOEMIX. FEINELREETERTL, BMN 111 OF5(Z8H#ET 5 —FREO LT
HOHILRMNoT=, 300 pghkg @ BMN 111 Z##& 5 L2l T ~ N THRIBDOETARBD iz, ZD
Z{biE. BMN 111 OFGCEE L TS AEEMNR H 25, PR R OFHEIZ 31T 300 pg/kg
@ BMN 111 25 U7=#, W ONZ BRI G HERBR KR O TK RBRIC IS\ T 800 pg/kg D

BMN 111 ##5 LU7=M#EZ ~ b ([BMNI11-11-015]iRER) TiZ@R» ooz, ZOEL
HEBR R LD THIAREENENEEZ b, RRICH 63, 2 OpT RIS
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ALIIEZONEST, FOEMNOREREIIRD LR -T-, £7-. BMN 111 ##: 5
L7=7 v b® Irwin BEIZ L 2D THOFEMICB VT, BERERN R OMRER CHREFAMICEE
BEIIERD b oTs,

TK 737 A—#1%, 30, 100 X T*300 pghkg D58 TBMN 111 #HER THEELET v b THl
ESN, [2.643.13AICTH LT,

W 2B G U8 & bl LT, ek 300 pg/kg @ BMN 111 % B[ TG L7zl > ~ b o
AR R REIC B EIXRR D D de o 7=, 300 pg/kg DEEIZIRBWT, HERED 0 KD & Bk
BT S £ CORE—BERMBR TEE (AUCo) 13 1,471,240 min pg/mL, Cumax I 49,742 pg/mL &
OFMT D t1p 14 1476 min 275 L, BMN 111 OMERERIT 300 pgkg & Bl s iz,

26.244 HtES5 Y FOBMN11M1 OMEIRTREIZKDIAY RFPIO N IVLFRETS5T714—
ZRAVEHRBRRICHT 2R EREBNM

[BMNI111-11-022]7K 5Bk
GLP ABR T, HEMET » M BMN 111 OB THRG 21TV, 1 EKRE, Rk U5 R

B2 HIE U CHERESRE ISR T B A FHME LT, MR ~DOREIX, ~y FT7 U N LVFRE
757 4 —FFHWTHRI LT,

g, kE, ARk oecD o e AmciErL <. | N

Bl usp) sl 2044 B 11 BBl 20 4510 A7 BICKT Lz, [E 2634-1]
CERETRT, ART A &K 26244-1 ITRT,

¥ 262441 S5y FOMBRRICHT IRLEXBRROBRB TV >

Dose Dosing Animal No. and
Group Compound b (ng/kg) <4 Frequency Gender per Group
1 (Control) vehicle 0 Once &M
2 (Low) 30 Once M
3 (Mid) BMN 111 100 Once M
4 (High) 300 Once 8M

M, male; No., number.
a) BMN 111 from Lot No. Tox 2 (CM112410) was used in this study.

b) Animals in Group 1 received vehicle control article only [0.005 mol/L citrate buffer (pH 5.5) solution containing 5.25%
(w/v) sucrose, 1.5% (w/v) mannitol, 0.727 mg/mL methionine, and 0. 005% (w/v) polysorbate 80 in Sterile Water for

Injection, USP].

¢) Animals were dosed at a volume of 1.0 mL/kg.

d) The dose levels (ug/kg) and dose concentrations (0, 30, 100, and 300 pg/mL for Groups 1 through 4, respectively) were
expressed as the peptide concentration. Dose concentrations were prepared based on the lot specific peptide content of

the BMN 111 stock formulation (1.86 mg/mL).

#tesp 7>~ (- B B Usy) 0 12~13 @8, 322~

349g) 4B
B THEE L=,

WEIY ET,

EEE. AFUNT 30

. 100 & T} 300 pg/kg 0> BMN 111 % 3 {RIHDES - B

L, SEC, BE, WNEREOEREOMEISOWT 1 H 2 EEHME L, B, ABRAT
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KOG HORSENC 1E, KEZRE LT,

AT, BE2 HREICA~NY KT PN VFRET T T 4 —"FANTR—RAT A AMExHK) 2.5 B¢
MERearHl Uz, BEGHIZ, T ME, B, WONZ 30, 100 &Y 300 pgkg @ BMN 111 %
TEREE S VFRAET T T 4 —F % N — ATz, 5% 150900 6 KA EE T, —Hl#
SE. R (FER/4) ROVDEBRSE L JIE USET LT,

BACHIET — 5 4RI% . B F v o 8= b L, FHLl EOBRER LICZSIE S
77

BMN 111 OEFEEIL, F—0ORERKEOREETBMN 111 2H L7 v b EEER S Pt
BARKLOTK ABR ([BMNI11-11-0211388%, 2.62.4.3 HER) THR L,

0. 30, 100 B TX300 pghkg © BMN 111 25 L= T » F Tk, SEEE, —RRECE(LK
LR /R T A — & BIEMEIZ BMN 111 O 5 (2B L =2 bidd@d bnied o T,

PRI 2R 5 Ui-8hip & e L ¢, 30, 100 & U300 pg/kg @ BMN 111 O B[EIZ FE5 T, Mk
HEREICE(LITRD bz o Tz, T DFRERD BMN 111 OHEFEE T 300 pgkg & Ml S iz,

26.245 TFLA—4%FEMXLI-Y/ILO BNMN111-B3 (BMN 111) ORT®EICH T #HiME
LESBEREERBRV 7 BMREBEONITRHR, BERV S IXRTa
HR (TK) B¢ (72 z—XIRU72z—=X1D)

[BMN111-09-067]745%

FE GLP R T, L E REREIZE LTH /Lo BMN 111 (BMN111-09-067 X5k 5 E 1 BMN
111-B3 LBE I TW3) OHER THERGHEKANRE (MTD) 2WEL (Z7=x—X1), HZ
MTD LU MTD D 2.5 {20 580 BMN 111 @ 7 AR A #5217V, DfE Riseelc 84 2
WRLZFHM LU (72— X)), RETIE, OlE R BEE 2 BREREZEN LT, MTD
IIRRREITC., VHBIRELZRK 10%E FSE5, X, DREEERK25%HEnsg3&s5
BEERELE, DIER~OEE (MEROCLBE X, b= A4 FLOKREIRICAHEICE
TVEMEAT B 5 —F N5 B U CEH L7z,
w2, [ O W coraco) <L, 2 4 10 7 9 B icHHs
L. 2 45 11 A 4 BICHET Uie, [R2.634-1ICBMNETT, ARROLOERFEICE, T
#7227 B OBHEARREFTENTE Y. ZOEEHMEOERIL[2.6.6.6.3.5] I & LT,
e+ —7n =249 (R Il B vs» 03 % 22~27k)
(tERES n=4) ZER L,
RBRO7 = —X1Tit, #5 1, 3. 4 X7 HHOESANIHEE L -8z, 0 &) . Itz

1.4, 7. 14, 28 XX 70 pghkg DG ETBMN 111 Z T 5L, %59 HBOEE Fo#Hic
0 (B 2R TH&EE, WONZES 10 B BORE FoOEIZ, 28, 49, 70 KT 140 pgkg D5
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ETBMN 11l # R F#&5 L7, £M2, BMN 111 OB ERIC3 AfO Y+ v =277 M/
ERITTC, 72— R TORRT P A 2R 262451177,
¥ 262451 FLA—SEZHELEYILOBMN 111 ORTREICESB1TH5HiMEIZLD

BRERBRTERBRY 7 AMRERSOMITHE. BERUVFFSaFRTF4 IR (TK) BRO
2x—X I ORRTY A >

Dose level (pg/kg)™?

Animal ID Day1l | Day2 | Day3 | Day4 | Day5 | Day 6 | Day7 | Day8 | Day9 | Day 10
1001 0¢ | ND | ND | 70° | ND | ND | 7¢ | ND | 0¢ 70¢
1002 1.4¢ ND ND 28¢ ND ND 14¢ ND 0¢ 1404
1501 0° ND ND 7¢ ND ND 70°¢ ND 0¢ 704
1502 1.4° ND ND 28°¢ ND ND ND ND ND ND
1003 ND ND 14¢ 28¢ ND ND ND ND ND 494
1503 ND ND ND ND ND ND 14¢ ND ND ND
1503 ¢ ND ND ND ND ND ND ND ND 09 284

1D, identification; ND, not dosed.

a) Based on analysis of the BMN 111 lot used in this study, actual dose concentrations and dose levels were approximately
35% of the nominal values. Concentrations reported in this table are actual concentrations.

b) BMN 111 lot CM092309, Vehicle lot 092209, 0.03 mol/L acetic acid buffer solution, pH 4.0, containing 1% (w/v) benzyl
alcohol and 10% (w/v) sucrose.

¢) Animal was anesthetized.

d) Animal was conscious.

e) Animal 1503 replaced Animal 1502 on Day 7.

Tx— X ABROFET % T ARIOREHE 25T, 7=2—X 1 0L EESIER LU 4 Eod v
(FE2TCRUME2 L) ROV A —T %208 (HE1TRROME 1 PE) %27 =— X [ #ABRICERERL
T (£ 262452), 7x— XTI THEHLEY/LIZIBMN 111 2 #5358 (28 RO 70 ugkg) 1<

Y YT, TA—THNVEEREEZ RS THREICEY 4T, £ToOEMWIZ. 0 @A) . Wiz
28 K70 pg/kg  BMN 111 % 1 B 1 [8]7 BEER =R THE L, 0% 2 A M ORIESIH %
T 7-, BMN 111 o583, MTD (28 pgkg) RU'MTID D25 fEBARE LTz, 7=—X 11
RRER T, SHITHE T ThoT,

¥ 262452 TLA—SEZEMNLIE=HILOBMN 1M1 ORTHREIZLSHMRICLIB5R

BERBRAV 7 AMREBRESOMITHE, BERUFFSaFRTs9X (TK) BBROO z—
Xl OBRTH1 >

Recovery Animal No.

Dose 2P Dosing Frequency and Period and Gender

Group Treatment (pg/kg) Treatment Duration Duration per Group*©
1 vehicle 0 Once daily for 7 days 2 days IM+ 1F
2 BMN 111 28 Once daily for 7 days 2 days IM+ 1F
3 BMN 111 70 Once daily for 7 days 2 days IM + IF

F, female; M, male; No., number.

a) BMN 111 lot CM092309, Vehicle lot 092209; 0.03 mol/L acetic acid buffer solution, pH 4.0, containing 1% (w/v) benzyl
alcohol and 10% (w/v) sucrose.

b) Based on analysis of the BMN 111 lot used in this study, actual dose concentrations and dose levels were approximately
35% of the nominal values. Concentrations reported in this table are actual concentrations.

¢) Animals were conscious.
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W7 2 — X TEEIIT L A—F &2EEFE L, KBRBIRICEESY T — 7V ROCMERN CRERR)
U= RERD A2 E I ITHEDIAALTR, Fo— 7 I3 EERICKE S, FETAHIcRB S
¥, B, RO X D ITHABIZE TICEDIAALE DT —T VEER L GERE S
L7,

—REDBIZIT 1 B 2[E1To72, 72— X1 Tik, Bk, 5%V E L3000, 0
B2RIIA R L 1R Z LI, AFERERIC OV THERNICBIZE Uiz, BAFRIIE AR
LMz, REIR, RBRANcA2< L 1ERVYY 2— X TREESORIH, Y7 =—X 11
TS 1, 7. 9 A B ROEHRORHTHRIE LT,

72— X Tk, BARME (SUFES. WORHIAOSERIMAE) . WM AT, &&5007<
EH IS A GRIEEMIE L. BEH% DR D 30 ke L CRIE L-, LDERIE, #&
D15 RN OEEHR—ATA VICRDETHRKN 180 D ETEHME Lz, 7=—X N T, ML
JE (AR, YRR ONESMIE) . Ok, WONTLERZ ., &5 0 24 R T O RBRIET
F Tl L CTHIE L=,

72— Tk, B FOFNLVEROREFOYLOmMG T, #5EICKE L EHBIREDIRT
BRD N, BEET OB, DHEBEORRHIEM U, ZORSE, FEET OB Tk
Sk U7-, BT OB TIiX, 1.4 pghkg 0% 52 CTRYEIRE R OVLHEIC BMN 111 O 51
B L= BALIIBD Sedo 7=, Wl F OB <, 28 ugkg @ BMN 111 O T 512 X

D, MEZIZEALERERBD bR 7203, BT 25%EN U, DHERoOBEMmi—
WETHO, 5% 10~20 D TRRIZR -2, BEEHIREER & LCMAZKBAVW O,
MTD i3 28 pg/kg & IRE S4Li, FERIC, 72— X1 TiX, 28 (MTD) KU 70 pg/kg (2.5x
MTD) O#HEETBMN 111 2%z 7 AR BR THREICL Y . REBIKF LZEDKT
RO B OMMABRIE S iz, MEICKT 5 BMN 111 O 2406 OERIL O EITERD
ST, —W@ET, EOROEETIIHE VHEE TR, HIBREOHBEN RSN (¥
2.6.2.4.5-1), LEMIE, @mk5ET2 BHICRR MROEMHE %/~ L=, RR BRIZES LOH
EHRET A0, ZHUILHEBOENNREETHL LELX Lz, BMN 111 O5(CHEE L
T2LERNT A —F OBLIIERD Lo Tz,
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2.6.24.51 28pg/kg M BMN 111 O 7 BEMEB R TREICK MY IILOMER VDA

e Dayl
& ODay2
A. Mean arterial pressure Heartrate :ogus
150
o
4
h o8
3 A L b2
£ §
E (] ) Y . Jire -2
£
0 Y
60 (4] 60 120 180
Time (minutas) Time (minutos)
- ® Day!
B. Mean arterial pressure &7 Dayg Heartrate s Day|
f ab s f Day 2
£
50 100
50
N ¥ ° Y
-80 0 60 120 180 -60 [} 60 120 160
Timo (minutas} Timo {(minutas)

Paneis A and B are daily blood pressure and heart rate outputs for one male (A) and one female (B) given 28 pug/kg
BMN 111, subcutaneous daily. Red data indicates data for Day 1 of dosing.

fhim e LT, 14 pghkg ® BMN 111 25 U7k T O8I ClElE~DOFBITRD &l o Tz
(7=2—Z1D, MID %, RETOBMOMEZEHZKX 10%ET S, OHERE KK 25%MS &
BRI ST 28 pghkg HIRE STz, 7 = — X 11 TOLME REEEE DR T,

BMN 111 #% 5 L= 28, &5 BEE L B CRFEZ2UT O F RO I eE 5 O
HoBEMRED LN, EHOKERGEICL Y MEERTORENED S, mMEHRHED

BMN 111 D52%5& (NPR-B) D% 5 RE DHBAED R 7z, BMN 111 O 5(ZB#E L 720
EX/RT A—FOEITRD bl ole,
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26246 TULA—SZERLE-RETOH=S4Y)LDBMN 111 ORTHREICLDDMOE
RITx 7 2 Pt R SIERBI(ME

[BMN111-11-041]785%

FHGLP R T, HBRMWE THS BMN 11 ZHWVT, ZDHED 26247 BOLMERICITHE
VIR A RER T T VBB BIC L DGR P a— Rt Uiz, A=A
12 250 pg’kg ® BMN 111 O H[A[Z FHEG5-21T, 1~7 B OBEL4 DU+ v =27 0 MEZR
. DMERNST A—F G L, DIERICK L TCHA =T EICEE LS E R S
AH1=01IT, H#fE L7z 2 B0 BMN 111 O ESMICHER T+ v a7 v MM ZRE LT,

s, Ao RIS R OISR BTy B R BRI JE S 1 AL

L. B B usA) cxEiEl. 20 fR6 A 2 RICBAsAL,

20 4510 A 12 BICHET L7z, [ 2634 11IC8HE T, RRT YA V&R 2624.6-1 1T
7.

® 26.246-1 A=V A HFLODOERICHT 5 FRKIRLERERRORBRT V1 >~

No. of Animals
Group *° (Males) Dose Level (ug/kg) Dose Concentration (ug/mL) ©¢
1 4 0¢, 250 250
2 4 0¢, 250 250

No., numbet.

a) All animals received vehicle on Day 1 for baseline cardiovascular measurements.

b) Animals received subcutaneous doses on the following Study Days: All animals on Days 1 and 11, Group 1 animals on
Days 8, 22, 24, and 25, and Group 2 animals on Days 14, 16, and 17.

¢) Dose concentrations were based on the test article as supplied. A correction factor was not used.

d) Animals were dosed at a volume of 1 mL/kg,

e) Vehicle; 0.005 mol/L citric acid buffer solution, pH 5.5 + 0.2, containing 5.25% (w/v) sucrose, 1.5% (w/v) mannitol,
0.727 mg/mL methionine, and 0.005% (w/v) Polysorbate 80.

gt =2« v (N Bl vsA) (¢~5i%. 40~57kg)

(n=8) IABHILBEICL Y T L A2 2EEE L, 2HCEI0 YT, £TOBMIER

(0 pg/kg) ZETFHE LT, DMERISHTER—RA T A VElEHEZ#EL, TD%, 51
HHAU 11 HRIZ250 pgkg @ BMN 111 ZZ M &5 L7, % 1 BOBWIZITHRE 8. 22, 24
V25 HEICHLETHES L, F2#0EMmIIE, 14, 16 K17 BRICH K TG L,

BT ALT, —RREBOEL, FE, BEERGIREZIME L, #REGRICOE (U
B, YRR R OEENIRE) . NS OO LME RS A — 5 2Rl LT,

E2TOHHITABRBMF T AERF Lz, &5 1 B BIZEHEDOE T, KD BMN 111 O 5% 40
~60 53z, SUCH S HIDY A TRERD LTz, T, BMN 111 OS5 ZEEE U7 mEDE T

JRKTh D TREMED & 5, ARBRBIE T, —BIRRIZIZINOEMITED b o72, BMN 111

ORI\ BhE LB R R OMRERLITR D bhighodz, eSS Lishos&E570H

LU T, 58 HEOEERIZIREDHEM (125~75mL) »RD b, &K 300 pugkg
#5800 BMN 111 38 B F#5- L2910 28 BRIRKERSEWRBR CZ OFTABRD b
Mofeloh, ZOREOHEINA ANP DIEMEIC K D D1 E 5 M EH G TIERVY,
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Bteh, FHBIREDETIL, BEZ 30 70 006F D 5% 120 5F TEHE L. 30~60 53iZ
BTRBED LN, BMN 111 %2 BEEBHET 2 L, MERTORENBD LN,

BMN 111 22 HEU LD+ v 270 MIMEZRITTHRET S L, LOERICHLTHA—
TEIEL LIS ERRD b, LREOREERME, BE% 0 o TED LN, BIE
IEIIRED bR o, MEDN—RT A AE~DOEIHEHE TH 25 55%# 100 53 KU 200
3, MEDODHTA (9 5mmHg) T—i@M (305K NPEXLRBETHABOHLNE, BB
LRLTOMITEMROZEIZ. BMN 111 DEE#% 360 HE TIIN—RF AL VIZE- T2,

26.247 TFULA—S%HELERETOREN=V1YLDOBMN 11 DETHEICKLZD
mMERICHT 2RLERBIE

[BMN111-11-040]13%8%

GLP RERT. BMN 111 DLMER~DEBDOFEEIZONT, TLA—FHEH LML=
JAYNERWTIM LY, BMN 111X, 5T FKREBDF N7 v 24— _—FEFHF A
Y (7z—=XD) R AEORERERBRTY A (7=2—X0) TEMHICH FEAICL Y #H
fRRs L,

stguz, k@, HAaRvoeceD o oLe Bl g L <. [ RN

B usa) csitiL, 2@ F6 A2 BichsL, (o F11A 17 BIKT Lz, [® 263441
WEBRETRT, 7=2—XI1R8BRTFTYA L &# 262471 ITRT,

£ 262471 A=V FILODOERICHNTIRESURBRRICE T35 T AERROY
InyazxF—IR—@EFH¥1Y (72x—X))

Dose Level Designation on Specified Days
Animal ID (ng/kg) *b<
(Male) Day 1 Day 4 Day 8 Day 11
109049 10 0 200 50
109050 50 200 0 10
109051 200 10 50 0
109052 0 50 10 200
109053 0 200 50 10
109054 200 10 0 50
109055 50 0 10 200
109056 10 50 200 0

ID. identification.

a) BMN 111 vehicle (0 pg'kg) = 0.005 mol/L citrate buffer (pH 5.5) containing 5.25% (w/v) sucrose. 1.5% (w/v) mannitol.
0.727 mg/mL methionine, and 0.005% (w/v) polysorbate 80 in sterile water for injection, USP.

b) The dose level (pg/kg) was expressed as the peptide concentration. Concentrations were corrected using the actual
peptide concentration.

¢) Animals were dosed at a volume of 1 mL/kg.

wrtn =2+ v (. B . vs®) Go~si&. 40~58k)

(n=8) IZTF L A—F4¥EF L, EHKREBRKICHBI T —T LV ERY ALV D ITHEDIAA
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72, BERNC, BEOR TR T —T L2 HbiAL, FrEDOMEB TS L-, MRV
ZHEHA LT, BMN 111 &5 L7,

TJx—X1TiE, 8% 5T o HBEBOF TN 0 A4 —_—FEFF L 8 BT, &%
Wiz, &5 1, 4, 8K HEICAREROD D | 5% (FREDIEFT) &ELE,
FHEGRO3I AROY 4 v 27 v ML, OIE RIS 5 THABRER (2.6.24.65) (<
ESERESINT, &E5ERANT. 20MORTEAC LV EBRE Lz, &&5 012, BICE
e, WONT 10, 50 K TR200 pgkg @ BMN 111 285 L7z,

Z7x—AXNTiX, Z=—X I TEHALEETOEIZ, 200 pugkg @ BMN 111 % 1 mLkg D5
HE&TT HEERRE LT,

72— ANBBRTVA 2L TFOXR 2.624.72 1TRT,

® 262472 h=VAFILOREBEICLDDOERICHT IRLERERBT T (7
z—=XII)

Group Number of Animals * Dose Concentration (ug/kg)
1 8 200

a) Animals transferred from Phase 1; animals were dosed on Days 1 through 7 of Phase 2. A CV baseline was assessed 2
days prior to Day 1.

b) The dose level (pg/kg) was expressed as the peptide concentration. Concentrations were corrected using the actual
peptide concentration.

¢) Animals were dosed at a volume of 1 mL/kg.

T7x— XTI RO7 =—X 11 Tit, E¥zAGEH, TR, BREOE, BEERUEER
bEFM U7, DS RgE It A 3L, 7 = — X [ Tl fTaiE, KEEOCLER/ T A
— & N7 = — X I TIIMATEIRE R OMEIR /N T A —FIZFESNWTITH Tz,

7 x—X 1Tk, BMN 111 O 5ICBE L2, SREE, —fRiEOE (b, WONCEEE
ROMREIZ T 2 EIERD b vl oo, BEBICER L ORBOEME DI EDET 2
HHbhh, 5% 19ETRE L, 10 pgkg @ BMN 11 25 L= CiE, MER O
BOBITIZEAEITE ST RBO LRI -1, 50 pgkg O BMN 111 2% 5 Li-@#h# & it
# LT, 200 pg/kg @ BMN 111 %85 U7- B3 TENREOE(LOREN R, FfieE b &2
277, 50 BN 10 pglkg @ BMN 111 2% 5 L8 Tk 2 Fhik 54 1.75 KU 2 REEILIA

12, 200 ug’kg @ BMN 111 2 #: 5 U8B Cide 514 15~30 pLNIC, R RDERIBRD LR
72o 50 R1X200 pgkg @ BMN 111 &5 LB O MEK T, &R TR TENLEN 6.8% KN
122% T o1z, 50 KTV200 ugkg @ BMN 111 25 L8 0 LABORRKOBWML, 212
A 31% KO 49% CTh » 7o, LEBROEHEREZLZ 2.624.7-1 127 T, 2TOLE
X7 A —H BIEFBERITEENICER THE B2 b, —Ho.LEXKMME (PR, QT. QTcB
28 ICEENRD NN, QRS MFMICEEBIIFRO b ithoTz, Zhb@® b -E L

. DR OEMICEERT A el S, AEFERBRRII AW EE DN,
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26.2471 2 x—X I BHPOFEHHEBRRUTHRRE

250 -
200 <
L
3
£
E 1504
3]
©
)]
t:} I
5 I
o 100 4 I
b=
o I
£
[ —®— Control
50 - | —— 10ug/kg BMN111
I 50 ug/kg BMN111
—&— 200 ug/kg BMN111
| — — Time of Dosing
0 T I T T T 1 T T T I T 1 1 ] T L] I L)
Baseline 025 050 0756 100 125 150 175 200 225 250 275 300 325 350 375 400
Time from Dosing (hours)
150 =
125 4

100

I
I
I
I
I
I
I
I

75

50

Mean Arterial Pressure (mmHg)

—— 10 ug/kg BMN111
50 ugrkg BMN111

—&— 200 ug/kg BMN111

— — Time of Dosing

25

Y T T T T T T T T T T T T T T T T 1
Baseline 025 050 075 1.06 125 1.50 1.75 200 225 250 275 3.00 3.25 350 3.75 4.00

Time from Dosing (hours)

7 = —X 11 CiX, BMN 111 OFGICBEH U -— i REO LKL, XERS-OBE% 1 RO
(2 8 PLH 3 fliZ3R 8 & 4177 sternal recumbency (% HUFIZ DT CTHIXV T2 288 SUXHEIEA
PRV RERIEDH Th -T2, ik, BMN 111 O MfTEE~OKEBIZEEL TV
FREMED B B 23, REBAD —HRIREED (L 7 = — X 11 DA TEED Hv- B 38 L T
VY, BMN 11113 5#%, 7= —X 1 &L [ARORRICARO K& S TEIIREZR S0l T &,

Proprietary and Confidential



2.6.2 FEERBOBPEC
BMN 111 Page 80

DRZEZENSEE, A UBROMERITSBRANE L, BEFHEMEZTL, Ziux, 7=
— X1 DEEEROE( LT —NEE Uiz, MERORIE 5% ZIUEEREBEZT 2T
2, EABREICL 2ESSER I T Tholz, ODHEICH L TH LM RERSE TR
LRI Tz,

ERRENT, T U A—F ZAEE Lz ~D BMN 111 O FHEX, # 5 BIEKF Lz EDK
FTROLDHBOEME G125 Uiz, OIS R~OEBIZH 5 BMN 111 OEFERIT LK
FOMLE, W —RREOEBTED DR T2 T EITESWT 10 pgkg & BT s iz,

50 pg/kg O BMN 111 5. L=/ Crt, D RICEHE L —BIREDOB & 032 (RiTE D
I oTe, 200 pghkg LA L BMN 111 #8#5 L= Y 0—E Tk, Dl RICBhE Lz —ik
KHEOH L RENFED b, 7 HEOKREHRE TIL, 2fkiic, &5&2Eh5ioh, M
JEEALDRD 25588 S, BMN 111 OE B #5412 X 2 L% 5% 0 NPR-B OBUEENEEL T 5%
ATREMERE 2 BTz, DREUCBI LT, BEAEISISE T b T IT E o B L e
o7z, MEFRTONPR-B O53F L EICKRBEIME RICRE S TWA Tz, JIE T2 I TEE
DEALDORENRE Sz AN H 5,

26.25 RIFENEDBEERAREK
AN ZRY B ERARBRIIEER Lo T,

26.26 FEERUEN

ARRENZ, BMN 111 OFAZH T 0 7 7 4 ik, BEHREROUMLE % TO NPR-B + 7 F VAREIC
*% BMN 111 OIEMICEE LTV =, CNP & [E#%iZ, BMN 111 iXRENEERE2EE L, i
BRERETELIET,

FHi U7z in vitro WERIZF VT, BMN 111 73, 1) NPR-B R (XNPR-C & OFEE DB RERR Shul=23,
NPR-A L OFEAIIHER SN2 o T2, 2) FGFR3 OHHEBEAEAR 245 & MR ERECE
fEizs T, HIKEN cGMP EEAE AN L, 3) FGF &4 L7 MAPK V »E{k (ERK1/2) ®jiiE
ZETLZLAHEENZ, &5, 4) BMNIII DO 1A 1[EO CULR) ABIZED,
FGR ICX - TH X R SN IMEMIBEIEE O~ N ) v 7 AFEAOMEIZER L, 2,
B RIREEEIC L AR L AIRETH D Z LR I,

BRI % BMN 111 OFEBIEME(L, FGFR3 ([ZBE U7 E BIEEJEDBE (Ach 5 V)
ROEE (TDETNV) OF~TRAET/N, WRNCEERTV R, Tv b ROV IZBVDTHER
i, ZThSoBEFER KO NPR-B 1Z%9 % BMN 111 O% /) RO EBFIEIE. & b NPR-
B LRIERETHY, THoEHTOHRICESE BMN 111 O b b TOREER G M Z TR
THIENFRETHD Z LR INT,

AR X AN AR REBORERE A T 28E T /L2 TUTB W T, BMN 111 D5
L. ERE A OETER ot DiREER L1256 L, REMDIERE O ZICELS BREEZ L6

Proprietary and Confidential



2.6.2 FEERBROMEC
BMN 111 : Page 81

L7z, FGFR3 \ZBHH L8 BEBED~ 7 2T /L Cli. B/NREIEORBRE OESH L
FEREFEBED b, EHIT, TD ¥ 7 A~0 BMN 111 O# 5%, PEEROBRRE LY
bR EHEORREREL, Lo T, MEHRORREENEE Ch2D ACH BH DM
M2 UGET D ATREME S /R STz, TD = U X TIEIREBIALE CERHEO RIREBR BB LT 032
KELRD O, ACH FBE~?D BMN 111 OS5 BHERAED Y R 7 2 EERICHD S8 2 e
HERHDZENFENT, ZOWENEREICHTHERIZ. 70—V VIEEH~ D XET L
(Fgfr2c3*V") THEFEZIL TV DA ([Holmes 2018]) , BHEF ORBA 2 UWET 5 DI +4 72
ENEREIL. ZORROKBGEETIIRD N7, EREMICEIT 2EBEMNIX. T
b)fxﬁiﬁﬂf)ﬂb LEEMBEOCKBEME CHEARD O, EERBENCEEIEHE LT
X, HEROBIEOFTEMEDE T O—MIRIEDZEL, & BICHEEROEIERER LA HED
BOR@RO LNz, ZnbOEIL, Fgfri3 /v 277U b~ X ([Colvin 1996]) K TFERKI1/2 &
T MEREDREMHAL S 3172~ 7 & ([Sebastian 2010]) OFREA & —FH L T 5, VA TITEFR
MORFEIIRD Lo 720, BELLL ZNIXZOEBWNIT >l & ik LT, EMAEW
Tl FRCEVEEREIE (T o R CHORER ~% s A THh B DIz L, %w14~ﬁﬁ@
MENWZ L, SLICRRLEBZREENMEREGERTHoTZI ENFRKNEE X BT, 2N
ﬁ%maﬁﬁmﬁ%&ﬁﬁw%bbiTBMan@@H&T&%%ﬁftm%vvxfﬁ‘m
RO, W ONT il 3 R OB 3 O B it A XD MEMAE8® Hiv, BMN 111 DR
%%V75 ACH BE CREHEOHENERINIFREENHDH Z LERE L, 6 y AR®
BMN 111 05223 -FV L ik, BBRLESTORSETERENAD LN, FlREI
%42 BMN 111 OEEEEIT 9 ng/kg Fiik & HIlF S iz,

7w M 30, 100 X T 300 pg/kg @ BMN 111 ZEEIRZ &5 L7-#%, BMN 111 05 CBE#E L
T PR R R OV REAR RN T A — & DELITRBD b oTe, T o ORBRTIL, BMN 111
DR 300 pgkg & HIWT Sz,

THIESHTWZX 9, MEFRICBIT S CNP OERA#BFICE-SW T, BMN 111 O 5 3% F
B OMEEZFE L, i< WEDE T RO HBOMREVEENEFE L=, 20
10 pgrkg AT O BMN 111 %85 LI RET OV LTk, MEEROLHEKOEITIEE A EXiT
Fol{RObehofe (HHEEIC L HEGEREARRK V7 HEORERGHER, W
OLE RIS B LMK RAER) , 28 pgkg @ BMN 111 &5 LR TOV /L TiL, O
ORI 25%DEMMBTRD bz @HEEIC L 5% 5 ERERBREK O 7 HEKER SRR,

50 pg/kg @ BMN 111 %5 L= BT OV LTk, D RICBEE L8 5272 — ko4&
LIFER® bt o723, MED 10%AM O TR OUHIE DR 37%0 NG iz,

200 pg/kg UL Eo> BMN 111 25 L= RET O AL0O—EIC, DS RICEE L7 60—k
WEEOZEHBRD Lz, ZO—RIREBOEIE, OIERIZHT 2 FiRBRoOKk S5 1 BEHO
e 5-1% 40~60 2312 8 PLHf S Bl 9L TRO LN IEEMEDER T, WL ILE RIZxHT 2% 4
PERBFEHRO T = — X 11 Te5#% | Bl ool 8 Lt 3 #1258 & 417 sternal recumbency
(W92 I DT TREIZWICR 288 SUIRBMLORE 2BV ERIETH >7-, 28 HHD
KE#RSBMERR ([2.6.6.3.6]TH) TiX. B 300 ug’kg ® BMN 111 Z#5 L9 /mz.LE %
WZREE U 7= D02 - R B DO ZEAITRE® b o T, DL RICBEE U728 & 072 — ik
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2.62 FKEARBROBEX
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BOBICET 2R RAOA—BuL, ®EFE ERUIFE) RURESEYTZ o8I
EDSEEWA L v THRBAIZOZRFROGFHIEE L TW A AR W EE 2 bk,

BMN 111 ## A @ G%, MEOKFOBRENIRD b, LREOEINSIEREETRD
LT, BRERORERSIC X 5M1% %D NPR-B OBBIELRR T 5 TTHEM AR S
Teo K LB 2 HMO U4 v a7 U MBI O# T, LM RIS LTHA — 7B
LU BB bz, MERICIIT 5 NPR-B D43 LIRS 25K I R ICFRE ST
5%, BITEFTRE CRMNFTRE A MATENRE D B L DR E (X &AM R E Sz FIREHELR & 5, D
HE R CMFEICERHBRD ST, LIERICEE Uz —fRREBOERPIRD RN &I
¥_SNT, BETOHMIHT S BMN 111 OF Fi5OEZE R 10 ugkg & P Sz,
50 pgkg AT D BMN 111 2 R T 5 L= RET OV /LT, LImERIZEE LB & 22—
RIEDEITFRD Hivieho Tz,

HEETOW /LT, OERICEET AHON RV ELZFRTIHREEL D LR EE TR
FICBHET RN D bilz, 33 ugkg ® BMN 111 % 6 » A BHE A £ 5 L 7=k L Cit,
AERBEENRIE SN, 50 pg/kg D BMN 111 OHR5 BT, LMEFRICEES 58 52
72 —RRTEDELDIRD DT,
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Ry P XYV I°RTEH 0.4mg
Ry XJI°ETiEA 0.56mg
Ry XYJI°ETEA 1.2mg
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2.6.3 EEHRABRHER

BMN 111 Page 3
263 REHBMER
2631 XEEBEHR: KX
Test Article: BMN 111
% 263.11 XERBR-REX
Method of Study/Report Location in
Type of Study Test System Administration Testing Facility Number CTD
Primary Pharmacodynamics
N BioMarin Pharmaceutical
Receptor homology Monkey, cynomolgus; human (in silico) NA Inc [BMNI111-11-044] | 4.2.1.1
Pharmacological activity | \ /o o NIFH/3T3 fibroblasts Invitro BioMarin Pharmaceutical | /by o114 j0.110) | 4211
in mouse fibroblasts Inc.
HEK293T ing h R-A, -B i i i
Receptor affinity expressing human NPR-A, Invitro BioMarin Pharmaceutical | b nvyy111-008] | 42,11
and -C Inc.
; HEK293T cells transiently expressing . ) )
= t tical
Cross-species TeCEPIOr | \1pp B from rat, mouse, rabbit, and Invitro BioMarin Pharmaceutical | o\ iy 11 18-002] | 4.2.1.1
potency and affinity Inc.
cynomolgus monkey/human
logical activi - - eal
Pharmacological activity |y 1 chondrocytes In vitro BioMarin Pharmaceutical | \py 11 112004] [ 42,11
in human chondrocytes Inc.
Human chondrocytes, Immortalized
Pharmacological activity | (G380R [BL-2.2], G380R [Les-11], Y373C _ I
X I BMN111-10-086 42.1.1
in various chondrocytes | [Mani-1.8], Control [GUI-15], Control e France [ 1
[KHAIE-9]), Primary (Normal, ACH, TD)
Evaluation of dosing . . )
frequency on FGF2 Rat chondrosarcoma Invitro BioMarin Pharmaceutical [RS19-001] 4211
. . . (RCS) cells Inc.
induced signaling
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2.6.3 HKERBIFEFE

BMN 111 Page 4
£ 26.3.111 EEHR-KExR (B
Method of Study/Report Location in
Type of Study Test System Administration Testing Facility Number CTD
Pharmacological activity | Embryonic mouse, C57BL/6J-129 Sv/PAS, ) _,-,
E -10- 2.1
in TD mouse ex vivo Fgft3767C" femurs e France [BMMI1IPI0s007] | 42.1.]
Pharmacological activity | Mouse, C57BL/6J-129 Sv/PAS, _,-,
in TD mice Fgfi-37757C Subcutaneous France [BMN111-10-046] | 4.2.1.1
Pharmacological activity | Mouse, C57BL/6J-129 Sv/PAS, I
) Subcut -11-04 2.1,
in TD mice Fgfi3r57C" ubcutaneous France [BMNI111-11-045] | 4.2.1.1
h . - .
Pharmacological activity | /o o FvB, Fgfrect Subcutaneous [BMNI11-11-001] | 42.1.1
in Ach mice
Pharmacological activity | 1 o FvB Subcutaneous [BMN111-09-048] | 4.2.1.1
in normal mice
Pharmacological activity
in normal mice, Mouse, FVB Subcutaneous [BMN111-09-075] | 4.2.1.1
confinmatory study
Dose regimen study in | yr e FVB Subeutaneous [BMN111-09-074] | 4.2.1.1
normal mice
Pharmacological activity | p  yopy.sp Subcutaneous [BMNL11-11-017] | 42.1.1
in normal rats
F’harmacologlcal activity Monkey, cynomolgus Subcutaneous [BMNI111-09-072] | 4.2.1.1
in cynomolgus monkeys
Secondary Pharmacodynamics
0 Human, rat, mouse, guinea pig, hamster, ;

B Invit BMNI111-11-026 42.1.2

g CECRIOE Birgi rabbit cells/organs (source of ligands) nvitro [ 1
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2.6.3 FEABRMER

BMN 111 Page 5
& 26311 EEBHBE-EX B
Method of Study/Report Location in
Type of Study Test System Administration Testing Facility Number CTD
Safety Pharmacodynamics
Human hERG in Stably Transfected ) S
hERG HEK293 Cells Invitro [BMNI111-11-023] 4213
fety ph 1
CV safety pharmacology | /o pva Subcutaneous [BMN111-09-060] | 4.2.1.3
in anesthetized mice , Canada
fi

CNS safety Rat, HSD:SD Silieatanesns [BMN111-11-021] 2 | 42.1.3
pharmacology in rats , USA
Respiratory safety

. Rat, HSD:SD Subcutaneous [BMNI111-11-022]2 | 42.1.3
pharmacology in rats , USA
CV safety pharmacology
and dose range finding Monkey, cynomolgus Subcutaneous [BMN111-09-067] | 4.2.1.3
. i , Canada
in cynomolgus monkeys
CV safety pharmacology
pilot study in Monkey, cynomolgus Subcutaneous ms A [BMNI111-11-041] |[42.13
cynomolgus monkeys 7 > -
CV safety pharmacology
. Monk 1 BMN111-11-040]2 | 42.1.3
L onkey, cynomolgus Subcutaneous l W Usa [ ]

ACH, achondroplasia; CNS, central nervous system; CTD, Common Technical Document; CV, cardiovascular; FGF, fibroblast growth factor; hERG, human ether-a-go-go-related gene; NPR,

natriuretic peptide receptor; SD, Sprague Dawley; TD. thanatophoric dysplasia.

a) This study was compliant with United States Food and Drug Administration Good Laboratory Practice Regulations, Title 21 of the United States Code of Federal Regulations Part 58;
Japanese Ministry of Health, Labor and Welfare Good Laboratory Practice Standards Ordinance No. 21; Organisation for Economic Co-operation and Development Principles of Good
Laboratory Practice, ENV/MC/CHEM(98)17.
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2.6.3 HEERBRPER

BMN 111 Page 6
26.3.2 HWHhEERAITEHER
Test Article: BMN 111
£ 26.3.21 PHEERATIER
Duration,
Dosing
Route of Schedule, and GLP Study/Report
Type of Study Test System Administration Doses Noteworthy Findings Compliance Number
Monkey Monkey protein sequence of NPR-A and -B are
' X 99% h toh PR- -B.
REECRIOR cynomolgus, NA NA AJFomolgegis o Ruman NER B A AR Non-GLP | [BMN111-11-044]
homology human (i silico) Monkey protein sequence of NPR-C is 98%
homologous to human NPR-C.
Pharmacological 15 min;
activity in mouse | ouse, NIH-3T3 1 /. 0.001 to CNP22 and BMN 111 had comparable potencies. | Non-GLP | [BMN111-10-110]
fibroblasts
fibroblasts 10 pmol/L
In presence of NPR-C, both BMN 111 and
CNP22 had 5 to 10-fold reduction in signaling.
HEK293T cells . In contrast, ANP signaling through NPR-A is
expressin 15 min; reduced nearly 100-fold
Receptor affinity pressing Invitro 0.000001 to " o .| Non-GLP | [BMNI11-11-028]
human NPR-A, 100 pmol/L. The results indicated that signaling characteristics
-Band -C of BMN 111 and CNP22 were indistinguishable
with regards to activating NPR-B and in NPR-C
signal competition.
Potency assay
HEK?293T cells 20 or 44 hrs:
transiently 1.6 nmol/L t’o BMN 111 demonstrated potency across human
Cross-species expressing S-pmol L and pharmacology and toxicology nonclinical
receptor potency | NPR-B from rat, | /nvitro : animal species. Non-GLP [BMN111-18-002]

and affinity

mouse, rabbit,
and cynomolgus
monkey/human

Affinity assay
15 min;

0.1 pmol/L to
2 nmol/L

Similar affinity for immobilized NPR-B from all
species for BMN 111 was confirmed.
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2.6.3 SEEABMEESR

BMN 111 Page 7
£ 26.3.21 DHEBRHTIHR @E)
Duration,
Dosing
Route of Schedule, and GLP Study/Report
Type of Study Test System Administration Doses Noteworthy Findings Compliance Number
Pharmacological 15 min; . .
activity in human i‘gzg;‘oc | mvitro 0.001 to Brl;fnli ”}11 jﬁg“:ﬁgrﬁi‘;’::‘igp R-Breceptorsin | NonGLP | [BMNI111-11-004]
chondrocytes Y 10 pmol/L primary fiu ytes.
Human Pilot Study:
chondrocytes, Up to 24
Immortalized hours;
(G380R [BL- 1 pmol/L
Pharmagslogical 2.2], G380R —— BMN 111 pretreatment of normal, ACH, and TD
e . [Les-11], Y373C ) ai Study: chondrocytes from the human growth plate
:ﬁtolzgl?,ot:n \;3:‘10115 [Mani-1.8], dvie Immortalized | partially prevented FGF-mediated increases in oo Eh [ENINEU-1D=050]
vt Control [GUI- cell lines: MAPK phosphorylation (ERK 1/2).
15], Control 48 hr., Primary
[KHAIE-9]) cell lines:
Primary (Normal, 5 min;
ACH, TD) 10 meI/L
Results replicated the effects of CNP22 in the
72 hrs., treated R .. .
Evaluation of i ) system, confirming similar pharmacologic effects
e o | Rat o et fo. | Of BMN 111 and native CNP.
8 Tequency | hondrosarcoma | I vitro pu Despite the short half-life of BMN 111 in Non-GLP [RS19-001]
on FGF2 induced 60 min 1 to 2x
siemaling (RCS) cells daily; presence of proteases, no apparent advantages to
’ continuous delivery of 200 nmol/L BMN 111
200 nmol/L ) .
over a single daily treatment was noted.
Embrvoni Gains in femur length were observed for
mou:Zo ) 6 days; BMN 111 when co-incubated with femurs.
Pharmacological Cs 7BI: 16]-129 0, 0.0001, BMN 111 co-incubation partially rescued the
activity in TD Sv/PAS Ex vivo 0.001, 0.01, endochondral bone formation process of proximal | Non-GLP [BMN111-10-002]
mice ex vivo Y367C/+ 0.1, 1 pmol/L | bones with a severe achondroplastic phenotype
Fgfr3
femurs by partially normalizing cell cycle and improving

size and architecture of the growth plate.
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2.6.3 FEHENABREER

BMN 111 Page 8
+® 26.3.211 PHEEATEIRE (WS
Duration,
Dosing
Route of Schedule, and GLP Study/Report
Type of Study Test System Administration Doses Noteworthy Findings Compliance Number
Daily administration for 10 days promoted
Once daily, growth of the axial and appendicular skeletons in
) M 10 days; a mouse model of severe achondroplasia.
Pharmacological C 507u§i’ 161-129 0(WT), A partial restoration of the growth plate defect
activity in TD Sv/PAS Subcutaneous 0 (TD), was observed. Non-GLP [BMNI111-10-046]
mice Feft3 V367C/+ 240 (TD), No exaggeration of the spinal stenosis was noted,
800 (TD) and improvement in body disproportion was
pg/kg observed due to preferential growth of the
appendicular skeleton over the axial skeleton.
Once-daily administration of BMN 1111 for
20 days promoted growth of axial and
appendicular skeletons in a mouse model of
. severe ACH.
Once daily, . . } .
. Mouse, 20 days; Notable 1mprovem_ent in phenotypic appearanc'e
Pharmacological C57BL/6J-129 0 (WT) was observed that included pronounced flattening
Activity in TD SV/PAS Subcutaneous 0 (TD) ’ of the skull with visible snout, reduced Non-GLP [BMNI111-11-045]
mice F Y367C/+ i prognathism, larger paws and digits, and longer
ofr3 800 (TD) . . .
and straightened tibias and femurs, along with a
nelke restoration of the growth plate defect.
Exaggerated pharmacology effects, such as
changes in hindlimb motility, tail kinking, and
curled paws, were also observed.
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2,63 FKEHBER
BMN 111 Page 9

£ 26.3.21 HHEZEFTLIRE @E)

Duration,
Dosing
Route of Schedule, and GLP Study/Report
Type of Study Test System Administration Doses Noteworthy Findings Compliance Number
Daily BMN 111 subcutaneous administrations
Once daily, over 36 days resulted in a dose related growth of
36 days; the axial and appendicular skeletons in Ach mice
. 0 (WT), with no overt clinical signs attributable to
Ph;_irr_na(?olzgllcl:al Mouse, FVB, 0 (Ach), cardiovascular effects.
ifitézlty mAace Fgfr34h Subcutancous 20 (Ach), Normalization or over-correction of the dwarfism Non-GLP [BMN111-11-001]
80 (Ach), phenotype was observed at 280 pg/kg.
280 (Ach) Clinical signs related to exaggerated
ugkg pharmacology were only observed at 280 pg/kg
and consisted of mild tail kinks.
Treatment with BMN 111 resulted in increased
animal body, tail, and bone lengths when
compared to vehicle-treated animals.
) : All treatment groups, including the vehicle
. Once daily, . .
Pharmacological 36 days: control, had evidence of mild pulmonary
activity in normal | Mouse, FVB Subcutaneous 0. 80 g inflammation most commonly associated with Non-GLP {BMN111-09-048]
mice 2,8 0 l;- g/kg blood vessels.
Minimal mineralization was found in the majority
of samples in all treatment groups.
Signs of exaggerated pharmacology were
observed for all treated groups.
There were no statistical significances regarding
Pharmacological Once daily, hisl?r{lorpgometri; calculations between the
activity in normal 36 days: vehicle an t.reate groups. .
mice, Mouse, FVB | Subcutaneous | 0, 80, Treatment with BMN 111 resulted inincreased | nop Grp | (BMN111-09-075]
confirmatory 280 pg/kg animal body, ta11f and bone lengths when
study compared to vehicle-treated animals.
Signs of exaggerated pharmacology were
observed for all treated groups.

Proprietary and Confidential



2.6.3 EKBERBREER

BMN 111 Page 10
£ 26.3.211 HHhEEATEIBE B@E)
Duration,
Dosing
Route of Schedule, and GLP Study/Report
Type of Study Test System Administration Doses Noteworthy Findings Compliance Number
Once daily for
9 weeks, 1-
week recovery;
0 pg/kg
?r‘f:egailg'erf;or Sigr.liﬁcant increased growth compared to
3 x/weei( for vehicle-treated animals was observed at all dose
8 weeks. 1- ieyeist .
week recovery; Increased growth in _ta11 le_ngth, body length, and
80 pg/kg bone lengths was evident in all treatment groups
Once daily, on at the end of the study.
. al temating, The daily dosing regimen resulted in equivalent
Dose regimen weeks (Week increases in axial growth and significantly greater
study in normal Mouse, FVB Subcutaneous 1,3,5,7,9) increases in appendicular growth than either Non-GLP [BMN111-09-074]
mice liw’eel,( e intermittent dosing regimen.
recovery: Histologi.cal analysis of the selected lung samples
80)u g/kg revealed incidence of perivascular inflammation
= in all samples examined, including vehicle
Once daily for | ;onero) group animals.
= wekeks, . _ | When assessed by von Kossa staining, minimal
‘2N0e CKTECOVETY: | mineralization was observed in 20-40% of the
R ug/;( g‘l E samples from treated groups.
nce daily for
36 days,
terminated on
Day 37;
20 pg/kg

Proprietary and Confidential



2.6.3 EEWRBRHER

BMN 111 Page 11
£ 26.3.21 HHEEFTIHE (BE)
Duration,
Dosing
Route of Schedule, and GLP Study/Report
Type of Study Test System Administration Doses Noteworthy Findings Compliance Number
Daily administration for 5 weeks resulted in dose-
dependent BMN 111-induced growth and
minimal clinical signs associated with
overgrowth.
Once daily, Treatment resulted in increased terminal
Pharmacological 36 days; ’ naso-anal length measurements at 240 and
activity in normal | Rat, HSD:SD Subcutaneous i 800 pg/kg, increased tail length at Weeks 4, 5, Non-GLP [BMN111-11-017]
0, 80, 240, . .
rats 800 pg/kg and 6 at 240 pg/kg, and 11'10reased rlght.and left
femoral length and combined left and right
femoral length at 80, 240 or 800 pg/kg.
These observations were correlated with
histological changes in the regions associated
with growth in bone length.
BMN l111-related effects included a modest
increase in bone growth, rate of bone growth, and
promotion of growth plate size/activity.
Pharmacological The average area (_)f the foramey of vertebrae L2,
activity in Monkey, Once daily, 3, and 4 trended higher at the high dose versus
X Subcutaneous 6 months; controls, which was accompanied by a trend to Non-GLP [BMN111-09-072]
cynomolgus cynomolgus : 0,9, 33 pg/kg | increased total and bone-specific serum alkaline
monkeys 1
phosphatase.
No anti-BMN 111 antibodies were detected.
No effects on bone volume or turnover noted.
No evidence of calcium deposition in lungs.

ACH, achondroplasia; Ach, Fgf+363#R achondroplasia mouse model; CNP, C-type natriuretic peptide; ERK1/2, extracellular signal-regulated kinases 1 and 2; FGF, fibroblast growth factor;
GLP, Good Laboratory Practice; MAPK, mitogen-activated protein kinase; NA, not applicable; NPR, natriuretic peptide receptor; SD, Sprague Dawley; TD, thanatophoric dysplasia; WT,

wild-type.
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2.6.3 HEKEHRBRPER
BMN 111 Page 12

2.6.3.3 HIRIEERRER

Test Article: BMN 111
£ 2.6.3.311 EFIXRMEERER

Route of Doses Number of GLP Study/Report
Type of Study Test System Administration | (umol/L)? | Replicates/Dose Noteworthy Findings Compliance Number

Notable inhibition for

9 receptors/channels: APJ,
Potassium Channel [SKca],
Potassium Channel [Ka],
Somatostatin sst3, Atrial
Natriuretic Factor (ANF) ®,

Off-target binding II;IIEI:::’ rli[;xea ?ém_all: 11 ‘1‘:4 Neuromedin U NMU,,
of BMN 111 to 1ouse, & : S Progesterone PR-B, [BMN111-11-
. pig, hamster, Invitro 1.144, 2 . Non-GLP
165 different cell . NPBW2/GPRS, and Calcium 026]
recentors/charmels rabbit cells/organs 0.1144, Channel N-Type
P (source of ligands) 0.01144 :

1Cso was determined for 8 of
the receptors/channels.
Potassium Channel [K4] had
< 50% inhibition at

11.44 pmol/L, thus, ICso could
not be determined.

GLP, Good Laboratory Practice; ICso, half maximal inhibitory concentration.

a) The off-target binding of BMN 111 to 165 receptors was initially evaliiated at 11.44 umol/L using radioligand binding assays. Based on the findings from the initial screen, a second
experiment was conducted using log dilutions to determine the ICso values for receptors, which showed significant positive inhibition (= 50%).

b) Natriuretic Peptide Receptor A (NPR-A) is the receptor for the Atrial Natrivretic Factor (old nomenclature),
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2,63 FREHRABRPER

BMN 111 Page 13
% 2.6.3.3-2 SpectrumScreen® =& % BMN 111 OA 24 —4"y FiEfE (BMN111-11-026 BkR)
Species/Strain Human, rat, mouse, guinea pig, hamster, rabbit cell receptors/channels (source of ligands)
Number of Replicates per Dose 2
Vehicle/Formulation Aqueous 5 mmol/L citrate buffer (pH 5.5)
Method of Administration Invitro
Dose Initial screen (165 receptors): 11.44 pmol/L
ICso experiment (9 receptors): 11.44, 1.144, 0.1144 and 0.01144 pmol/LL
Sample * Various cell receptors and channels
Analyte Appropriate radiolabeled ligand (specific to each assay)
Assay Radioligand binding
Receptor/Channel Species Dose (umol/L) ® % Inhibition ICso (umol/L) Ki (umol/L) ny
AP]J (apelin receptor) Human 11.44 90
11.44 78 3.15 1.52 0.967
1.144 27
0.1144 4
0.01144 7
Atrial Natriuretic Factor (ANF) b Guinea Pig 11.44 97
11.44 70 4.39 3.94 0.773
1.144 22
0.1144 12
0.01144 5
Calcium Channel N-Type Rat 11.44 90
11.44 60 7.53 6.29 0.971
1.144 13
0.1144 4
0.01144 -1
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BMN 111 Page 14
% 2.6.3.3-2 SpectrumScreen® =k 3 BMN 111 W74 74 —4v FEiE (BMN111-11-026 BRER) (#i%)
Receptor/Channel Species Dose (pmol/L) 2 % Inhibition ICso (nmol/L) Ky (umol/L) ny
Neuromedin U NMU2 Human 11.44 83
11.44 60 6.56 4.33 0.819
1.144 21
0.1144 -1
0.01144 -2
NPBW2/GPRS Human 11.44 59
11.44 54 9.84 4.47 0.623
1.144 16
0.1144 13
0.01144 0
Potassium Channel [Ka] Rat 11.44 60
11.44 39 >11.44 NC NC
1.144 1
0.1144 -1
0.01144 5
Potassium Channel [SKca] Rat 11.44 98
11.44 85 2.1 2.03 1.06
1.144 36
0.1144 1
0.01144 0
Progesterone PR-B Human 11.44 70
11.44 50 11.4 4.41 6.78
1.144 2
0.1144 -10
0.01144 -8
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BMN 111 Page 15
 2.6.3.3-2 SpectrumScreen®Z&k % BMN 111 OF 742 —4y FiEiE (BMN111-11-026 BE8) (#=)
Receptor/Channel Species Dose (pnmol/L) 2 % Inhibition ICso (pmoV/L) K (umol/L) ng

Somatostatin sst3 Human 11.44 66
11.44 53 10.2 3.48 1.15
1.144 8
0.1144 -1
0.01144 -11

K, inhibition constant; NC, not calculated; nn, Hill coefficient; ICso, calculated BMN 111 concentration that will cause 50% inhibition of cell receptor/channel.
Note: Only receptors/channels with significant inhibition (> 50%) are presented; none of the other receptors/channels investigated in this study had significant findings.

a) For each receptor/channel, the initial screening result for BMN 111 at 11.44 umol/L is presented first followed by the ICso experimental findings.

b) Natriuretic Peptide Receptor A (NPR-A) is the receptor for the Atrial Natriuretic Factor (old nomenclature).
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2634 RLMERRR

£ 2.6.3.41 RLSMEEER

Test Article: BMN 111

Organ
Systems
Evaluated

Test System

Method of
Administration

Duration and
Administration
Schedule

Gender

Doses and No.

(ng/kg) *

Per Group

Noteworthy Findings

GLP
Compliance

Study/Report
Number

hERG Channel

Human,
hERG in
Stably
Transfected
HEK?293
Cells

Invitro

Single Dose

0, 50 pg/mL

60 nmol/L
Terfenadine
(positive
control)

3 cells

BMN 111 inhibited
hERG current by (Mean
+ SEM) 1.8 £ 1.2% at
50 ug/mL, versus

1.4 £ 0.7% in control.
hERG inhibition at

50 pg/mL was not
statistically significant
(p <0.05) versus
control.

ICso for the inhibitory
effect of BMN 111 on
hERG potassium
current estimated to be
greater than 50 pg/mL.

GLP®

[BMN111-11-023]

Cardiovascular

Mouse, FVB

Subcutaneous

Single Dose

0, 80, 280,

800, 8000 | M

A BMN 111-associated,
mild decrease in arterial
BP, accompanied by
increase in HR, was
noted at low- and mid-
doses, with a more
pronounced effect at the
higher doses.

No treatment-related
macroscopic findings
were observed.

Non-GLP

[BMN111-09-060]
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£ 26.3.4-1 REMEEHR WME)
Organ Duration and Gender
Systems Method of Administration Doses and No. GLP Study/Report
Evaluated Test System | Administration Schedule (ng/kg) * Per Group Noteworthy Findings Compliance Number
Main No BMN 111-related
Study: effects on mortality or
6M/6F clinical signs.
Central Rat 0.30. 100 No BMN 111-related
Nervous HSf)' D Subcutaneous Single Dose 32)0 S TK: 3M/3F effects of physiological | GLPP® [BMNI111-11-021]
System ) (vehicle), concern on modified
6M/6F Irwin battery (central
(BMN 111 and peripheral nervous
) system tests).
Administration of
BMN 111 had no effect
on mortality, clinical
Rat 0.30. 100 signs, or respiratory
Respiratory ’ Subcutaneous Single Dose - ’ 8M function assessed by GLP?® [BMN111-11-022]
HSD:SD 300 .
measurement of tidal
volume, respiration
rate, and minute
volume.
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+ 26.341 RLEXEHER (BS)
Organ Duration and Gender
Systems Method of Administration Doses and No. GLP Study/Report
Evaluated Test System | Administration Schedule (ng/kg) * Per Group Noteworthy Findings Compliance Number
Phase I: A BMN 111-associated
0,14,7,14, mild-to-moderate
g’h‘a‘,se71. Day 1, 28,70 decrease in arterial BP,
(;ne’s thetized). (anesthetized | 2-3M/2F with an inc_rease in HR,
Day 9, 10 ). per dose was notgd in
(consc,ious) 0, 28, 49, 70, anesthetized and
140 conscious monkeys.
(conscious) CV effects were
transient, maximal at
~ 30 min post-dose, and
reversible.
Cardiovascular gzglr(:c})’igus Subcutaneous 3::2;:2;1325?03:;1 Non-GLP [BMN111-09-067]
repeat daily dosing.
No effects on clinical
Phase 1I: Once Phase II: chemistry parameters.
. 0, 28,70 IM/1F .
daily, 7 days . No gross abnormalities
(conscious) ]
or organ weight change.
Minimal-to-mild
widening of epiphyseal
growth plates.
Inflammation and some
hemorrhage of subcutis
at injection sites.
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£ 26341 RLUREHR BZ)
Organ Duration and Gender
Systems Method of Administration Doses and No. GLP Study/Report
Evaluated Test System | Administration Schedule (ng/kg) * Per Group Noteworthy Findings Compliance Number
Single Dose 0 The hemodynamic
(baseline) response to BMN 111
treatment was not
statistically
Group 1: Day 1, significantly different
8,11,22, 24,25 compared with naive
Cardiovascular Monkey, Subcutaneous 4M ?mlmals e Non-GLP [BMNI111-11-041]
cynomolgus intervals of 1, 2, 3, and
250 7 days.
A trend toward a slight
Group 2: Day 1, attenuation of
11, 14, 16, 17 hemodynamic effects
occurred with only a 1-
day washout period.
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& 2.6.34-1 RLMUEEHBR HZ)
Organ Duration and Gender
Systems Method of Administration Doses and No. GLP Study/Report
Evaluated Test System | Administration Schedule (ng/kg) * Per Group Noteworthy Findings Compliance Number
Phase I: A single dose of
Phase I: Day 1, | 0, 10, 50, 8M_Doub1e I?MN 111 caused rapid
4.8 11 200 Latin time- and dose-
> square X- dependent decreases in
over systolic (-16%),
diastolic (-9%), mean
arterial (-12%), and
arterial pulse (-34%)
pressures, with
complete recovery to
control levels within 19
hours of dosing,.
. Monkey, b
Cardiovascular et Subcutaneous A compensatory GLP [BMNI111-11-040]
Phase II: increase in HR (+49%)
Phase II: Once | 8M was accompanied by
daily, 7 days Parallel expected shortening of
Dosing PR (-15%), QT (-23%),
and QTcB (-8%)
intervals.
The magnitude of BP
effects, but not HR,
appeared blunted upon
second dosing, with no
improvement upon
subsequent daily doses.

BP, blood pressure; CV, cardiovascular; F, female; GLP, Good Laboratory Practice; hERG, human ether-a-go-go-related gene; HR, heart rate; ICso, half maximal inhibitory concentration; M,
male; No, number; SEM, standard error of the mean; TK, toxicokinetic.

a) In pg/kg, unless otherwise specified; single dose unless otherwise specified.

b) This study was compliant with United States Food and Drug Administration Good Laboratory Practice Regulations, Title 21 of the United States Code of Federal Regulations Part 58;
Japanese Ministry of Health, Labor and Welfare Good Laboratory Practice Standards Ordinance No. 21; Organisation for Economic Co-operation and Development Principles of Good
Laboratory Practice, ENV/MC/CHEM(98)17.
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