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MeayHapoaHana KoHpepeHums
«PeanbHbIN NyTb OT HaY4YHbIX Pa3pPaboTOK A0 IEKAPCTBEHHbIX CPEACTB

Bbi30Bbl PbIHKA Z1IeKapCTBEHHbIX CPeACTB,
buoMmeaULNHCKNX KNEeTOUYHbIX NPOAYKTOB.
lNepcneKTUBHbIE MmeToAbl IeYeHUA
HepBHO-MbILLEYHbIX 3ab0sn1eBaHUM

Bnopaseu, Amutpuin Bhagummposuny

N.o. PykoBoanTtena Poccuimnckoro [letckoro HepBHo-mbilweyHoro LieHTpa,
CTapLunii HayYHbIM COTPYAHUK OTAENA NCUXOHEBPOIOTUN U INMUNENTONOMNN
OCIN «HayyHo-uccneaoBaTeNbCKUIM KNMHUYECKUIMA MHCTUTYT negmatpumn um. Akaa. tO.E. Benbtuuwesa»
[JoueHT Kadbeapbl HEBPONOTMU, HEMPOXNUPYPTUN U MEANLIMHCKOMN FTeHETUKN neamaTpuyeckoro pakynbrera
®reoy BO «PHUMY mnm. H.U.TMunporosa» M3 Poccumn
r. MockBa



Cnana pacKpbITUA MHTEPECOB

3Ta neKkuma He noaaepXmnBaeTca HM ogHOM U3 dapmauleBTUHECKNX
KOMMNaHWN, NPOM3BOAALLMNX NIEKAaPCTBEHHbIE NpenaparThl.

A aBnAatocb NaBHbIM nccneagoBaTeNnem B HECKOIbKUX MeXAYHAapPOAHbIX
KnnHudeckux uccnepgosanmnax (PTC Therapeutics, Roche, Novartis,
Sarepta Therapeutics, Biogen).

A aBnsaoCb Hay4YHbIM coBeTHUKOM KomnaHum MARLIN Biotech (Poccua).

Bca nHpopmauma, npeactaBieHHaA Ha cnanaax, B3ATa U3 OTKPbITbIX
NCTOYHMKOB.

Hu ogmnH U3 nepcneKkTUBHbIX NPenapaToB ANA Ne4YEHUA HEPBHO-
MbILLIEYHbIX 3a00/1€EBaHUN HE 3aPETUCTPUPOBAH HA TEPPUTOPUM
Poccumnckon Pepepaumnu.



«HoBble» nepcnekTmnBHble TepaneBTnN4eCKkne
BO3MOXHOCTH .

* [lporpeccupytowlan mbilleyHasa AncTpodpus
[lloweHHa

* CNMHanbHaA mblweyHana atpodpua SMN1
(NnpokcumanbHasn, aeTckas, 5q)

 MutoxoHapmnanbHble 3abonesaHma (CMHAPOM
aAenneumm MMToxoHapmanoHom [AHK).

Bnogaseu OmuTpuint Bhagnmmnposmy




Mporpeccupytowas mbilweyHasa guctpoous AioweHHa b .

3aboneBaHWe Ha3BaHO B YECTb
dpaHLy3CcKoro HesponaTonora lutioma
beHoxcamuHa AmaHa [roweHHa
(Guillaume Benjamin Amand Duchenne),
KOTOPbIM BNepBblie onuncasn 3T0
3aboneBaHue B 1860 2oay.

d

Guillaume-Benjamin

Nporpeccupyrowan MbilleyHasa AncTpodus Duchenne de Boulogn

[lloweHHa — caman pacnpocTpaHeHHas
dopma NMA.

YacTtoTa 3abonesaemoctm MM/ AoweHHa
1:5000 HoBOpPOXAEHHbIX MaNbYUKOB

YacTtoTa 3abonesaemoctn MM/ bekkepa
1:20000 HOBOPOXAEHHbIX Ma/Ib4UKOB

Bnogasey OmuTtpuin Bhagnmmnposmy Fig. 45. Appareil perfectionné,




CtpyKtypa reHa DMD

dpd427m, p,
rllg) 27m, pl, c CH]
ICIHHBHGHE-H-EI

<(g:

ﬁ:--a-lﬂm-ml

R10 R11 R12 3 i R14 i i i R16
dp140 ..) dp140 p116
R17 R18 R19 R22

*  EEM3 EFH2 C term
ﬁ é

Z
= = = I-—}"s:”f- promotor :—)d! 116 :r'::::::';m ] exon number exon phasing

= CH1 2

a4 154 ~f— structural domain encoded m -. i - - setied

exon size

Bnogasey OmuTtpuin Bhagnmnposmy



MyTauuu B reHe ANCTPOPUHA

* Hanbonee yactble mytTauum — notepa 1 nnum
bonee sKk3o0HOB — 60-65% myTauun.

e [lynanKaumm saK3oHoB 5-7%.

* ToyeyHble myTaumm - okono 30% myTtaumn:
v'MucceHc mytaumm — 1%.
v [ny6oKne MHTPOHHbIe MmyTauumn — 5%.
v CnnancmHrosble mytaumm — 0o 30%.
v UHcepuuun/aynamkaumnm — go 7%.
v'"HoHceHc-myTaummn — 0o 35%.
v Neneumn 1 Nan HECKONbKUX HYKNEOTUAO0B OKONO0 25%.

Bnogasey OmuTtpuin Bhagnmmnposmy



feHeTn4YecKan 6a3a

AaHHbIX Poccuiickoro 02.Apr.2016 | 22.Sep.2016 | 03.Apr.2017 | 01.0ct.2017 | 22.0ct.2018

AeTtckoro HepBHO- All patients 180 262 358 439 588
MblleyHoro LleHTpa | pmD phenotype 174 251 343 403 524
BMD phenotype 6 11 15 36 64
No genetic data 29 55 77 82 38
Patients with 151 207 266 357 550
genetics
WMS 2017

Point mutations | 32 (21,2%) | 51 (24,64%) | 67 (25,18%) | 89 (24,92%) | 177 (32,18%)

03-07.10.2017 STOP mutations | 15(9,9%) | 22(10,6%) | 37(13,9%) | 46(12,88%) | 97 (17,64%)

St. Malo, France
’ Duplications | 20 (13,2%) | 26 (12,56%) | 43 (16,17%) | 45 (12,60%) | 57 (10,36%)

Poster #105 o deler
«DMD Genetic Xon deletions 99 130 156 177 316 (57,45%)

_ _ - (total)
Registry in Russia». Applicable for Exon skipping:

Vlodavets D.V., et al.  ['eyon skipping 51| 15(9,9%) | 23 (11,1%) | 33 (12,4%) | 44 (12,32%) | 60

(10,9%)

Exon skipping 45 | 12 (7,9%) 19 (9,18%) 22 (8,27%) 26 (7,28) 32 (5,81%)

Exon skipping 53 | 6(3,9%) 9 (4,35%) 16 (6,01%) 15 (4,2%) 31 (5,63%)

Exon skipping 44 | 12 (7,9%) 12 (5,79%) 15 (5,64%) 16 (4,48%) 23 (4,18%)
Elsevier Award Prize Exon skipping 52 5(3,3%) 5(2,4%) 6(2,26%) 7 (1,96%) 8

for best oral or poster Exon skipping 50 0 1(0,48%) 7 (2,63%) 9(2,52%) 12 (2,18%)
presentation! Exon skipping 43 0 0 0 0 1
WMS 2017 Exon skipping 55 | 2 (1,32%) 3(1,45%) 4 (1,5%) 5(1,4%) 6
Exon skipping 8 1 (0,66%) 1(0,48%) 2 (0,75%) 3(0,84%) 6
Exon skipping 17 0 0 0 0 3

Bnogasey OmuTtpuin Bhagnmmnposmy
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«CTaHaapTHaA» meguKaMeHTO3HaA Tepanua:

[NIOKOPTUKOMAHAA Tepanna — npoasieHune
CaMOCTOATE/IbHOTO XOXaAeHnA Ha 2-3-4 roaa.

MpenHM3010H cpeaHan ao3mposKa 0,75 mr/Kr/cyT.
MoxeT npumeHATbea Jednazakopt (Deflazacort)
cpegHsas go3suposkKa 0,9-1,2 mr/Kr/cyT.

— (He 3aperucTpmpoBaH Ha TeppuTopumn Poccmn)

Pa3sHble Kypcbl: exXeaHeBHO, Yepes aeHb, 10 aHen+ 10
aHen-, n ap.

[TOKa3aHO paHHee Ha3HavyeHue nHrnbmtopos AP ana
NPOOUNAKTUKN ANNATALLMOHHOMN KapaAMOMMONATUMN.

[TOKa3aHO paHHee Ha3HavYeHne cenekTUBHbIX betal-
aapeHobN0KATOPOB.

ButamuH 13 1000-2000 ME/cyTku

Bnogasey OmuTtpuin Bhagnmmnposmy



ATanypeH — CRISPR/Cas9 npeALwecTBEHHNKN WHAYLMPOBaHHble AAV munkpogmuctpoduH
MblILLIEYHbIX NAOPUNOTEHTHbIE
CTBOJIOBbIX KNETOK CTBOJIOBbIE K/IETKM SGT-001
Srenaupce SRR PF-06939926
SRP 4045 KneTouHas Tepanus
SRP 4053
PPMO Cron-KoaoH
| |
KoppeKTnpoBKa reHa leHHaA Tepanus YTpoduH
NS-065/NCNP-01 1
GALGT2
Stereopure IK30H-CKUMNMUHT [— Cnocobersyiowne
. GOopMUpPOBaHUIO
antisense I a/NIbTEPHATMBHOIO
oligonucleotides Komn/?ekca LAMININ
(ASOs)
XPYMNKOCTb Ycunenue Follistatin
. . MNeperpy3ka o
Rimeporide MbILIEYHbIX MbILLIEYHOWN
(IS KNeTokK Maccbl
RG 6206
Domograzumab
BocnaneHnue n ¢nbpo3s
CAP-1002 JleyeHve
KapamMomuonatum Yeunenme
MbILIEYHOrO
meTabosmM3ma Raxone
MTB-1
TamokcudeH Edasalonexent BamonponoH MMBMHOCTaT Pamrevlumab
— Epicatechin

Bnogasey OmuTtpuin Bhagnmmnposmy




TeopeTnyecKaa BO3MOXHOCTb NPpUMEHEHMUA
ASO/PPMO ana TeXxHONOrmmu 3K30H-CKUNMNUHra

IK30H-CKUMNMWHT M 5K30H 51

M 5K30H 45
M 3K30H 53
M 5K30H 44
- 8%
M 5K30H 52
M 3K30H 50
8%

I 9K30H 55

H-6% M 3K30H 8

3K30H-CKUMNMWUHI HE NPUMEHUM — 20%
9K3O0OH-CKUMMNWHT He

NPUMEHNM
W Apyrve sK30HbI

Bnopasey, Amntpuii Bnagnmuposmy



MyTaLI,MM, noTeHUunaibHO K4HUNHUMbDIE» IK3OH-CKUNMMUHIOM

POTENTIALLY REPAIRABLE DELETION MUTATIONS EXON SKIP

A5-50, 47-50, 48-50, 49-50, 50, 52, 52-63 5
51, 51-53, 51-55 50
2-44, 18-44, 44, 46-47, 46-48, 46-49, 46-51, 46-53, 46-55 35
0-52, 45-52, 47-52, 48-52, 49-52, 50-52, 52 53
0-43, 19-43, 30-43, 35-43, 36-43, 40-43, 42-43, 45, 45-54 A4
3-7,4-7,5-7, 6-7 5
47-54, 48-54, 49-54, 50-54, 52-54, 54, 56, 56-62 55
2-6, 8 B-17, 8-43, 8-45 7
53, 53-55, 53-57, 53-59, 53-60 52
2-16, 18, 18-20, 18-22, 18-25, 18-27, 18-29, 18-33, 18-36, 18-38, 18-41, 18-4¢ 7

Bnogasey OmuTtpuin Bhagnmnposmy




Exondys-51 (Eteplirsen)

NMpumeHnmo K aeneumnam s3K3soHoB: 13-50, 29-50,
43-50, 45-50, 47-50, 48-50, 49-50, 50, 52.

Sarepta Therapeutics (CLLA)

OnobpeH FDA (19.5ep.2016)

B/B nHbvekuma 30 mr/Kr 1 pas B Hegento.
SareptAssist Patient Support

He npowen oaobpeHune B EBpone

B Poccuun KNMHNYECKUX MCNbITaHUW HE NPOBOANNOCH
Mpenapat Exondys-51 He 3apernctpmnposBaH B PO

Bnopaseu AmuTpuint Bhagummnposmy



RNA-TARGETED THERAPIES PMO

Exondys 51 (Eteplirsen)*

Golodirsen (SRP-4053)
Casimersen (SRP-4045)
2

Exon 52

Other Exon Targets**

RNA-TARGETED THERAPIES PPMO

SRP-5051

SRP-5053

SRP-5045

SRP-5052

GENE THERAPY

GALGT2 (Nationwide)
Micro-Dystrophin (Nationwide)
Micro-Dystrophin (Genethon)
MYO-101 (LGMD2E B-sarcoglycan)
MYO-102 (LGMD2D a-sarcoglycan)

MYO-103 (LGMD2C y-sarcoglycan)

MYO-201 (LGMD2B Dysferlin)

MYO-301 (LGMD2L Anoctamin 3)

Pompe Disease
CNS-1

CNS-2

GENE EDITING

CRISPR/CASS (DUKE UNIVERSITY)

Bnopgaseu, Amutpuit Bnagummnposuy

Sarepta
Therapeutics
CLLA)



AAVrh74.MHCK7.Micro-dystrophin Widespread Expression
after Gene Delivery in mdx Mice

Dystrophin-positive Fibers (%)

100
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Tibialis Gastrocnemius Quadriceps Psoas Triceps Diaphragm Gluteus

anterior

Clinical Biopsies Taken from the Gastrocnemius
Micro-dystrophin Expression (IHC)
Normal Control Subject 1 Subject 2 Subject 3 Subject 4

Pre-treatment

Post-treatment

Percentage of Dystrophln-posltlve Fibers
Mean (n-a) 96.0% 81.2%



TouyeuyHble myTaunm (Frameshift)

* [lpnBOAAT K HapyLWeHUO (CABUTY) PaMKU CYUTbIBAHUSA
BOT AEAO W1 CTO JIET 9TO BEK ET'O CbiH M1 POM UJIN HET

[TponcxoauT ToYeYHana MyTa O

BOT AEA RWJ1 CTO JIET 3TO BEK ETO CbIH MJ1 POM UJIW HET
éﬂ,BMF PaMKU CHUTbIBAHUA
BOT AEA W1 CT/Z1 ET3 TOB EKE TOC blHIN WP OMW JIVH ET
CTon

HapylaeTtca cMmbiCa NpeanoKeHmnsa — USMeHAeTcA
nocneao0BaTeIbHOCTb aMUHOKUCNOT B CUHTE3NpPyemom benke.

* Cron-KogoHbl UAA, UAG, UGA
BOT AEA W1 CT/1 - CTOI - cuHTe3 benKa ocTaHOB/IEH

Bnopgasey AmuTpuint Bhagnmmnposuy



Translarna uau Ataluren (PTC Therapeutics)
[MoaxoAAaT TONbKO NaUMeHTbl co cton-myTaumamm (0o 10% )

Normal Translation
TR ¥ % % SR

i s ? ;' ? g Normal stop signal

Functioning
Protein
Incomplete Translation

‘; & ‘) ; - W
WW ~
Premature stop signal Normal stop signal I

Incomplete
Protein

Ataluren-Facilitated Translation

-, B0/ B
- 2

f p stop signal

Normal stop signal

Ataluren-Facilitated
Functioning Protein

CToMmocTb nevyeHuns naumneHTa c MM/ JoweHHa Becom ~ 25 Kr coctanaet 600 000 Euro/rop,

Mpenapat Translarna He 3apernctpupoBaH Ha Tepputopun P!

Bnogaseu, Amutpuit Bhagnmmnposmy



Uctopuna nusyueHua AtranypeHa (Ataluren)

Readthrough
program initiated

Ataluren declared
as a DC

Phase 2a (004)
38 patients

Phase 1
62 healthy
volunteers

Phase 2b (007)
174 patients

First DMD natural
history publication

EMA Phase 3 (041)

Approval*

FDA PDUFA

24th Oct
Phase 3 (020)

228 patients

FDA advisory
committee

Draft FDA .
meeting

guidelines

EMA
Approval

Draft EMA Reaffirmed

guidelines

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

*Subject to annual review and renewal by the EMA and the European Commission, respectively

DC, development candidate; EMA, European Medicines Agency; FDA, Food and Drug Administration; PDUFA, Prescription Drug User Fee Act
18



CnuHanbHbIe MbiLLIeYHble aTpoPpuUn
§ — rpynna KAMHWYECKM n

! reHeTUYeCKU reTeporeHHbIX

A4 HacnencTBeHHbIX 3a601eBaHNI,
BbI3BaHHbIX NpOrpeccupytoLemn

§ JereHepaumen MOTOHENPOHOB

| nepeaHMX POroB CMMHHOMO MO3ra.

'Hoffman ~1891

Bnopgasey AmuTpuint Bhagnmmnposuy



KnaccupumKauma 4acto BCTpeYatoWwmxca CNUHaAbHbIX MbleYHbIX aTPOPUIA, CBA3AHHbIX C AeNeunamm B
reHe SMN1 ocHOBbIBAaeTCS Ha BO3pacTe Hayana U XxapaKTepe KANHUYECKUX NPOABAEHUN.

Tun CMA Bo3pacr MakcumanbHasa EctectBeHHbIW | TUNMYHbIE NPOABAEHUA

peblora dyHKUUA BO3pacT

3aboneBaHuAa HacTynaeHus

cmepTm

Tun 1 0-6 mecsues He cnaut o 2-x net rny6okaa cnabocTb U rTMNOTOHUA,
bonesHb TPYAHOCTM KOHTPOA FrON0BbI, CNabbiit
BepgHwura- KPUK U Kalenb, TPYAHOCTb MOTAaHMA U
fobppmaHHa BblAEe/IEHNA CNOHbI, OCIOXKHEHHOE

TeyeHne 3aboneBaHni n3-3a
,Cl,blxaTeJ'leOﬁ HeOOCTaTO4YHOCTU U
aCﬂMpaLLMOHHOVI NHEBMOHNU

Tun 2 6-18 mecAaues He ctout bonee 2-x net  3agep)KKa MOTOPHOrO Pa3BUTUA U
XpoHUYecKkum Habopa Beca, cnabblit Kalenb, TPEMOp
MHPAHTUNBHDbIN PYK, TPEMOP PYK, KOHTPAKTYpbI 1
(BonesHb CKONMO3

[Ay6osunua)

Twn 3 Crapwe 18 Crtout n xogut 3penbii Mblwe4yHaa cnabocTb pa3nnyHoOM
bonesHb mecALeB BO3pacT CTeneHn BbIPa*KeHHOCTU, Kpamnu,
Kyrenobepra- KOHTPAKTYpbl U TMNEPMODBUABHOCTb
Benangep CyCTaBOB, NOTEPA CMNOCOBHOCTU XO4UTb

C HEKOTOPOro MOMEHTAa KU3HU

Tvn 4 B MoryT noTepAaTtb 3penbii MporpeccupytoLiaa NPoOKCMManbHaa
Mo3aHumn NoAPOCTKOBOM  CMOCOBHOCTb K BO3pacT MblleYHadA cabocTb, CHUMKEHUE
WX B3POC/IOM  CAaMOCTOATENIbHOMY CYXOXXUNbHbIX pedNeKcos,

BO3pacTe nepeaBuXeHuto dacumnKkynauum



EcTecTBEeHHbIU X0 TEYEHUA CNUHANbHOU MbilleyHou atpodun 1 Tmna

Natural History of SMA Type |

More than 90% of SMA Type 1 patients will not survive or will need permanent ventilation support by age 2

% Event-Free Survival*

75% survival

8.1 mos 50% survival e il

10.5 mos

25% survival
13.6 mos

8% survival
20 mos

Chmes lumilye
Lk ond oy

Onsetl of SMA Type |

Svmnt{ams mely present

PNCR |Finked)
NeuraNEXT (Kolb)

by 6 monihs

Age
{mos.)
“floppy baby"” syndrome
muscle weakness [legs more
poor heaa conhol
brealhing
oUlDar muse

than oms|

@ weokness (we

will never sit unsupported

loss of motor function:
NeuroNEXT -- CHOP INTEND decrease of 10.5 poinis/yr.
PNCR -- CHOP INTEND decrease of 1.27 points/yr.

Bnopgasey, Amntpnii Bnagnmuposmy

ak ary, difficulty swallowing, aspiration)

18 20 y. 24

Bl Milestone fora healthy infant
Bl sma Type 1 survival rates per Finkel*
- SMA Type 1 survival rate per Kolb?



[eHeTnYeckne nameHeHuna npm CMA

34854 did 344 22242
10 000 25% 300 ~7000

KAXAbIW

40 8%

Kaxxabin 40 xutenb Kaxabi 10000 BepoATHOCTb POXAEHUA B Poccuu poxaaertcs B Poccuu
Halle# nnaHeTbl - MnageHel B Mupe pe6exka co CMA y aByx 300 petent co CMA NpUGNU3UTENbHO
30pPOBbIA HOCUTENb POXA3ETCA C TaKUM HocUTenen KaXabiv rog 5000-7000 yenoBek co
3a6oneBaHun ANarHo3om CMA

TenomepHbii LieHTpoMepHbI

B reHome 4yenoBeKka COAEPKUTCA MHOXECTBO KOMWi SMN1 Jeneuwn rena SMNT SMN2
reHa SMN: oagHa konua reda SMNT (TenomepHasn) u
Heckonbko Konuil reHa SMN2 (ueHTpomMepHbix)' i !

PR — - " :...........,,..._! 5}
]

Y 95-98 % naywmerHtoB ¢ CMA HabnwgaroTca HapylweHWA ] npe-MPHK SMNT ! npe-MPHK SMN2

B reHe SMNT B pesynbTate geneuun, NepecTpornku Wnun N

MyTauun? m w5 ; 8

FeH SMN2 kopgupyeT yceuenHyio usopopmy mMPHK! MPHK SMNT MPHK SMN2

o B pesynbtate C > T HykneoTtugHoro nepexoga B MPHK - -
SMN2 obpa3syeTca HeyHKUMOHANbHbIN HEeYC TOMYMBBIN e

Genok (SMNAT)' 1 1
MpumepHo 10 % npe-mPHK SMN2 nogsepratoTca RSSO, S - HEQMWOVEDN | IOWMdcs MeCTIDNSHS sl OEnoK SH
Hagnexauwemy crnnancuHry ¢ obpasoBaHuem .
nonHopasmepHoro Benka @
SMN?®
~90 % é&

CteneHs TaxecT CMA KoppenupyeT C YMCrom Komnui
reHa SMN2 B reHome' l

BwicTpo pacnaaseTca



CnunHanbHble mbilweyHble atpodum (SMN1)

[NaHHble pernctpa b® «Cembn CMA» (Ha ceHTabpb 2018 r.): 626 NnauneHTOB

e CMA 1 tuna (bonesHb BepaHura-froodmanHa) — 128 naumeHtos (21,4%);

e CMA 2 tuna (bonesub Aly6osutua) — 310 naymeHtos (51,7%);

* CMA 3 tuna (bonesHb Kyrenbbepra-Benanaep) — 161 naymeHtos (26,8%).

e [lnctanbHble popma CMA — 26 naumeHToB (18 13 HUX HE TEHOTUNMUPOBAHDI).

 TonbKo 218 nauneHTam O6blJ1I0 NPOBEAEHO UCC/IEA0BAHME KOIMYECTBA KOMUM
ncesgoreHa SMNZ2.

0 nauueHToB 06CNENO0BAHO HA pPa3nyHbIE MOoANPUKATOPLI 3aboneBaHUA
(Hanpumep, nonmmopdunsm c.859G>C u ap.).

* Y 8 naymeHToB 6bl/1a BbiABAEHA Aeneuna 7 3K30Ha B reTepo3nroTHOM
coctoAHMN B reHe SMN1 +1 ToyeyHaa myTtaumna B reHe SMN1.

* [lauuneHTbl U3 pernctpa HabmparTca B Pa3/IMYHbIE MeXAYHAaPOAHbIe
KIMHUYEeCKue uccnepgosanuma, nposoammbie B HUKU Meaunatpun (PHUMY)
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Mpenapat Spinraza (Nusinursen)

ONUroHYKNeoTua, CTUMYANpPYoLWMin BbipaboTky 6enka SMN.

BbinycKaeTca npenapat Bo ¢p1akoHax C 06bemom s
JIEKAapCTBEHHOrO pacTBopa 5 M/, NnpeAHa3HaA4YeHHOro AN g
MHTPATEeKaIbHOro BBeAEHMA (HenocpeacTBEHHO
B CMMHHOMO3rOBOW KaHan).

[lo3npoBKa aencreytouero sewectsa — 2,4 mr B 1 ma pactesopa o
(nnn 12 mr Ha Becb G/1aKOH MeAMKaMeHTa). Spin en
KpaTtHoCTb BBeaeHuA: 1-i geHb, 15-n aeHb, 30-1 aeHb, 60-1 ‘ inje
AEHb, MOTOM NoAAepPXKMUBAIOLLLAA A03a BBOAUTCA KaxKable 4 | ‘
mecsua.

MaumMeHT HaxoauUTCA Ha NoaAepKMBatoLWen Tepanum

MNOMU3HEHHO.
1 ynakoBKa — 125 0005

OpobpeH B aekabpe 2016 roga FDA ans neyenums ntobbix popm
CMUHANbHbBIX MbILLIEYHbIX aTPOPUN.

OpobpeH B EBponenckom cotose

CtonmocTb neyeHuna B CLLUA coctasnsiet (1):
750 000 S - 3a neps.bii rog,
375 000 S - 3a 2-#1 n nocneayoLme roapl

Mpenapat Spinraza He 0a06peH Ha TeppuTopun Poccum.

(1) http://www.cbsnews.com/news/the-cost-of-biogens-new-drug-spinraza-750000-per-patient/
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MexaHn3m AencTBMA OJIMTOHYKNEeoTU 0B

SMN2 gene
O}~ 3 {4
Transcription
Pre-mRNA splicing GUAAGUCUGCCAGCAUUAUGAAAGUGAAUCUU
Translation Spinraza™ (nusinersen)
SMNA7 3 1 4« SN &R

Less stable and partially functional protein

SMN [ TeATERSN] 5 [ 4+ TESE 6 7]

Highly stable and fully functional protein

Subjects in the Interim Efficacy Set*

Worse |+ Better

Percent of Subjects

estone Score (HINE) by Percent of

B sevRAZA (a-52)

Sham-control (n=30)

Change in Total Motor Milestone Score

*For subjects who were alive and ongoing in the study, the change in total motor milestone score was calculated at

. the later of Day 183, Day 302, or Day 394.
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& FIREFISH - SUNFISH

* OTKpbITOE MHOTOLUEHTPOBOE UCCea0BaHNe, pa3aeneHHoe
Ha 2 4YaCTU C HENOCPEACTBEHHbLIM Nepexoaom O4HOMU B
APYryo ANA oueHKn 6e30nacHOCTM, NepPeHOCUMOCTH,
dbapMaKOKMHETNKN, PapMaKOANHAMUKN N 3ODEKTUBHOCTH
npenapata RO7034067 y mnageHuUeB cO CNUHA/IbHOWU
MblLLeYyHoM aTpodumen Tuna 1» Il pasa (BP39056) FIREFISH

* MHOroueHTpoBoe paHAOMMN3NPOBaHHOE Naauebo
KOHTPO/IMpYyeMoe ABOMHOE CAenoe uccieaoBaHme,
pa3genieHHoe Ha 2 YaCTU C HeNocpeaCTBEHHbIM NEPEXOA0M
OAHOM B APYryo ANS OueHKM 6e30nacHOCTH,
NepeHoOCUMOCTU, GapPMaAKOKUHETUKN, PapMaKOAUHAMUKN U
spPpeKkTnBHOCTU NpenapaTta RO7034067 y naumMeHTOB CO
CMUHANbHOWN MbllLeYHOW aTpoduen Tmna 2 n 3. Il pa3a
(BP39055) SUNFISH
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Pucamnnam

FIREFISH: Study overview

FIREFISH ' Part 1*: Dose- RG7916

Type 1 SMA | finding dose level 1
Several RG7916 dose ————
1—7 months old | |eveis RG7916

Open-Label
Extension

n=8-24
" Part 2: RG7916 dose
ot Confirmatory selected for
~ Open-label Part 2
Dose level selected $
jtor ar 12 months 24 months
' n=40
Ke + Genetic confirmation of homozygous deletion or compound heterozygosity predictive of loss of function of SMN1
i c‘I,u slon + Clinical history, signs or symptoms attributable to SMA type 1 after 28 days but prior to 3 months
critoria * Adequate nutrition at time of enrolment and willing to consider tube if required
* Two SMN2 gene copies (confirmed by central testing during screening)
« Concomitant or previous participation in a SMN2 targeting or gene therapy study
Key * Invasive ventilation or tracheostomy
exclusion +« Awake non-invasive ventilation or with awake hypoxemia (SaO, < 95%) with or without ventilator support
criteria * Hospitalization for pulmonary event within the last 2 months, or planned at the time of screening
« Recent history (< 1 year) of ophthalmological disease
Detailed study information: clinicaltrials.gov/ct2/show/NCT02913482 www.roche-sma-clinicaltrials.com

-7
~ onwith &9 PTC
*Comprises minimum two dose-ranging cohorts; Patients to be enrolled in a stepwise fashion based on PK findings to minimize exposure. I coRsoration: Wit /:- & §‘Mxé and: | w}qmnu_,
https:/clinicaltrials.gov/ct2/show/NCT02913482, accessed Jan 2018. ©2018 F. Hoffmann-La Roche Lid. Al rights reserved.
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Risdiplam in spinal muscular atrophy (SMA)

Pucamnnam

Early positive efficacy data from Ph 11/111 study in babies

SMN2 splicing modifier

» Oral and systemically available SMIN2
splicing modifier

= Durably increases SMN protein both in
the CNS and in the periphery

» Potentially best in class efficacy profile

« To date well tolerated at all doses
assessed

Phase II/1ll (FIREFISH) interim Part 1 data in Type 1 SMA:

CHOP-INTEND Score: Median change from baseline
Individual Patient Plots in CHOP-INTEND Score

e Aged | Aged
e g 3-5 5-7
g 7 ' months | months
8 /Y Day 56 55
i ollE 25 (h=6)  (n=14)  (n=20)
F4
x'xor Day 119 13.5 11.0 125
z . = = =
o a0 Aged 3-5 months (n=4) =12 (n=16)
Aged 5-7 months Day 182 20.5 11.0 14.0
0 T T T T (n=2) (n=9) (n=1 l)
0 5 10 15 20
Age (Months)

94% of patients treated for a minimum of 4 months had at least a 4-point improvement
No patients have lost the ability to swallow or reached permanent ventilation

Broadest clinical program including Type 1 to 3; Presymptomatic study starting in 2018
Potential NME filing in 2019

Risdiplam in collaboration with PTC Therapeutics and the SMA Foundation; Khwaja O. et al., CureSMA 2018; SMA=spinal muscular atrophy; CHOP-INTEND=Children's Hospital of Philadelphia Infant Test of Neuromuscular
Disorders (16-item 64-point motor assessment designed specifically to evaluate the motor skills of infants with SMA); * Patients started on low starting dose
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bpaHannam

e CLMIO70X2201 (HoBapTtuc, LLBenuapus)
* MeXayHapoaHoe KIMHNYECKOE UCTbITaHUE:

* OTKpbITOE, COCTOALLEE N3 HECKOJIbKMX YacTeW,
nccaenoBaHue NepBoro NpuMmeHeHuma y
yenoseKa npenaparta LMIO/0 ana npnema
BHYTPb Y MAaZeHLUEB CO CNUHANbHOU
MbliweyHon atpodumen 1 tuna (I/11 pasa).
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MepcneKTUBHbIE Pa3paboTKn

o AveXis (CLUA) (AVXS-101)

* Phase 3, Open-Label, Single-Arm, Single-Dose Gene
Replacement Therapy Clinical Trial for Patients With
Spinal Muscular Atrophy Type 1 With One or Two SMN2
Copies Delivering AVXS-101 by Intravenous Infusion
NCT03306277

* AveXis npeactasun agaHHble no Paze 1 KanHnyeckoro
npoToKkona AVXS-101 y naumeHtoB co CMA 1 Tuna Ha
MexayHapogHom KoHrpecce Muposoro MbliLieyHoro
Coobuwectsa (World Muscle Society 2017)

— Bce naymeHTbl foKunm oo 20 mecayHOro Bo3pacTa
— 91312 naumeHTtoB (75%) cmornun cnaetb 30 cekyHA unmn 6onee.

— 111312 (92%) nauMeHTOB CMOIIM KOHTPO/INPOBATL FON0BY U
CMAETb C NOAAEPKKOMN.

— 2 naumeHTa CMOIKn nepeBopayYmMBaTbCA, CTOATb U XO4UTb.
— 81312 naumMeHTOB MOryT pPa3roBapuBeaThb.

— MaumeHTbl, KOTopble bbln He3aBUCKMMbI OT VIBJ1 U/Unm nutaHuio
yepes ractpoctomy K 20 AHBapAa 2017 no-npexkHemy B HUX He
HYXAaloTcA.
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Event-Free Survival Data - §
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CHOP INTEND vs. Age — January 20, 2017
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PNCR (Finkel) 2014 Natural
History Study
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+ /% reached 20 mo. svent-

free (8% PNCR)
I + 15/15reached 13,6 mo, |
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+ 15/15reached 10.5 mo.
event-fras [50% PNCR|

» 15/i5reoched 8.1 mo.
eventfres {75% PNCR|

trae oyent-free

Bnopasey, Amntpuii Bnagnmuposmy




MutoxoHapuanbHble 3aboneBaHun

CuHgpom MELAS
CuHgpom MERRF
CuHgpom NARP
CuHpgpom Jlea (/ln)
Cunapom KepHca-Cenpa
MuToxoHAQpuanbHaa mmonaTtma | e
CaxapHbi anabet u rnyxota (CnHapom DAD)
HacneacrtBeHHbIM onTuyeckaa Hesponatua Jlebepa
CuHapom genneunn mmtoxoHapmnanoHon HK

MwuTOXOHAPUaNbHAA HEMPOTraCTPOUHTECTMHAIbHAA
sHuedanonatma (MNGIE)

JlekoaHuedanonatma c NPenmyLLLeCTBEHHbIM NOoparKeHnem
CTBOJ1a F0JIOBHOIO MO3ra U CMMHHOIO MO3ra M NOBbILEHHbIM
YPOBHEM /1aKTaTa
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ANUAEMNONOTNA MUTOXOHAPUANBbHDbIX
3a601eBaHNMA

* YactoTa poxXgaemoctn 1 Ha 4 000
HoBopoOKaeHHbIX (CLLA).

 Kaxkably rog, «3abonesaer» TeéM UAU UHbIM
MUTOXOHAPUaNbHbIM 3aboneBaHmem B CLLA
0o 4 000 yenosek (*).

* The Mitochondrial and Metabolic Disease Center (CLUA)

Bnopaseu Amutpuin Bnagummnposuy



http://biochemgen.ucsd.edu/mmdc/brochure.htm
http://biochemgen.ucsd.edu/mmdc/brochure.htm
http://biochemgen.ucsd.edu/mmdc/brochure.htm
http://biochemgen.ucsd.edu/mmdc/brochure.htm

TepaneBTUYECKMe HanpaB/IeHUA NeyeHuUs
MUTOXOHAPMaNbHbIX 3aboneBaHum

e «MuTtoxoHgpuanbHble KoKTenam» 1990-2000-e rr.
» L-KapHUTKH
» KosH3nm Q10
» ButamuHbl rpynnbi B
e (C 2007 roga npoBOAATCA SKCNEPMMEHTAIbHble PaboTbl NO
JIeYEeHUIO HYKneo3mngamum (1,2)
TmumnanH
,ﬂ,GBOKCMLI,MTM,EI,MH, AE3OKCUTUMNAOUH N 4.
[pynna u3 30 nayMeHTOoB yCrnewHo noay4aet nedyeHue 6onee 1 roaa.

CToMmocCTb Npmema HyK1eo3naos moxKet coctasniaTtb 30 000
py6./neHb!

Hykneo3napbl He 3aperMcTpupoBaHbl Ha TeppuUTopun PO Kak
JIeKapCTBEHHbIe nNpenapaTbl!

YV YVVYV

1. Tanaka M, Nishigaki Y, Fuku N, Ibi T, Sahashi K, Koga Y (2007). "Therapeutic potential of pyruvate therapy for
mitochondrial diseases". Mitochondrion. 7 (6): 399—401.

2. Frantz MC, Wipf P. «Mitochondria as a target in treatment». Environ Mol Mutagen. 2010 Jun;51(5):462-75.
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BbiBOAbI

[MoaBnAOTCA NepBble NnpenapaTtbl B 061aCT NevyeHusn
HepBHO-MbILLEYHbIX 3a601eBaHU.

Ha nx pa3paboTky dapMKOMNaHUKM TPATAT MUAAMAPAbI
(ponnapos, eBpo...).

— 3aBbllleHHble TpeboBaHuA perynatopos (FDA, EMA)

— MyAnbTULEHTPOBbIE KAMHUYECKME UCMbITAHUA

— BbiBOA NpenapaTtosB Ha PbIHOK

CTOMMOCTb NnpenapaTos, BbIXOAALMX Ha PbIHOK
«3allKaaMBaeT» 3a PaMKM «3pPaBOro CMbICaa»

Bbi3oB npodeccnoHasibHOMY Hay4HOMY COODOLLIECTBY,
MuHuctepcty 3apaBooxpaHeHna PO, naumeHTCKum
opraHmM3aumuam, naumeHTam (Mx poauTenam, CEMbAM).



Research Medical University
((((((

Cnacubo 3a BHMMaHue!

KoHTaKkTHaAa nHopmauuma:
Bnhopaseu Amuntpun Baagummposuny
mityaus@gmail.com
8-905-744-61-03
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