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We will begin momentarily at 2pm ET
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C&EN Chemical & Engineering News (C&EN)
The preeminent weekly news source.
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@ ACS NEW! Free Access to ACS Presentations on Demand®
ACS Member only access to over 1,000 presentation
recordings from recent ACS meetings and select events.
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\ ;&V education, career services, and much more.
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Let’s get Social...post, tweet, and link to ACS ACS
Webinars during today’s broadcast! Chemistry for Life®

facebook.com/acswebinars

@acswebinars

. Search for “acswebinars”
Llnked m and connect!

How has ACS Webinars® ACS
benefited you? Y Chemistyforife”

“Superb overview of the mode of action

of HCV & HB\{, arlld the various stages FREE WEBINAR | li'z"igﬂ
ripe for exploitation in the search for

both controlling and eliminating these lel HEP‘“"S
diseases. This ACS Webinar was really T SEARCH o [m
loaded with information for the

neophyte to get a good introduction as Qﬁgﬂs’“ .. WITH MICRAEL SOFA
well as for those well versed in the area

to get a more thorough and in depth

overview of current progress & T .
potential success.” http://bit.ly/Viral[HepChem

G of the Week
Dr. Paul Hines, Professor of Chemistry,
Western Conneticut State University,
ACS member for 54 years strong!

Be a featured fan on an upcoming webinar! Write to us @ acswebinars@acs.org °
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ACS
W Chemistry for Life®

Learn from the best and brightest minds in chemistry! Hundreds
of webinars presented by subject matter experts in the chemical

enterprise.

Recordings are available to current ACS members one week after
the Live broadcast date. www.acs.org/acswebinars

Broadcasts of ACS Webinars® continue to be available to the general

public LIVE every Thursday at 2pm ET!

www.acs.org/acswebinars
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An individual development ACS
planning tOOI for you! v Chemistry for Life®

* Know your career options
* Develop strategies to strengthen your skills
* Map a plan to achieve your career goals

ChemIDP.org ’
Upcoming ACS Webinars ACS
www.acs.org/acswebinars G Chemistryforlife®

Thursday, September 7, 2017

Chemistry in Numbers: How to Master the Statistical Analysis
of Laboratory Data

Session 8 of the 2017 Industrial Science Series

Stanley Deming, President, Statistical Designs

Stephen Morgan, Professor, Department of Chemistry & Biochemistry, University of South
Carolina

Bryan Tweedy, Manager, Office of Career and Professional Resources, American Chemical Society

Thursday, September 14, 2017

How to Create Sustainable Product Design that Satisfies

Production Demand and Eco-Awareness
Co-produced with the ACS Green Chemistry Institute

Eric Beckman, Entrepreneur and Bevier Professor of Engineering in the Chemical Engineering
Department, University of Pittsburgh

Joseph Fortunak, Professor of Chemistry, Howard University

Contact ACS Webinars ® at acswebinars@acs.org



Learn about the unique challenges
and opportunities in oncology R&D:
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AAPS Annual Meeting — San Diego, CA
Nov. 12-15, 2017

novel targets and data mining
PK/PD translation

modality diversity and drug design
drug delivery & formulation

regulatory requirements for CMC &
safety

Find more information on this and
other themes at:

http://bit.ly/MoonshotAAPS u

Join the ACS Division of Medicinal ACS
Chemistry Today! G chemistyforlie
Division of
Medicinal

Chemistry

For $25 (510 for students), You Will Receive:

e A free copy of our annual medicinal chemistry review volume
(over 600 pages, $160 retail price)

e Abstracts of MEDI programming at national meetings
e Access to student travel grants and fellowships

12

Find out more about the ACS MEDI Division! www.acsmedchem.org
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Catch up on Last Year’s Design and
Delivery Symposium ACS

e Desien W Chemistry for Life”
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Dan Erlanson Mark Tichenor

Carmot Therapeutics Janssen Research and
Development
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Inaugural Pharma Leaders Symposium

ACS National Meeting in DC ACS

Aug. 21, 2017 - 1 to 4 PM Y chemistryfortife
Walter E. Washington Convention Center - Room 146C

“ACS Pharma Leaders: Working together to make a difference”

> neglected diseases
» chemistry collaborations
> predictive science

obbvie

Speakers:

Richard Connell of Pfizer -
Genentech Lisa Shewchuk of GlaxoSmithKline
C Bradley Sherborne of Merck MERCI(
Anil Vasudevan and Dale Kempf of AbbVie
Peter Warner of The Gates Foundation

A Member of the Roche Group

Organizers: Philip Kym of AbbVie,Catherine Peishoff (formerly of GSK), and Wendy Young of Genentech

For more information, Contact: Susan Ainsworth at s_ainsworth@acs.org

Contribute to the Advancement @
of Molecular Neuroscience

ACS Chemical .
Neuroscience

Submit your best research to the interdisciplinary journal
devoted to the rapid communication of research advances in
all areas of molecular neuroscience.

ACS Chemical .
Neuroscience

Journal Scope Author Benefits

Neurotransmitters and = Rapid Publication

receptors Average 10 weeks from submission to web

Neuropharmaceutics publication

Neural plasticity Global Exposure

Behavioral research Highest Editorial Standards

Neurodegeneration No Publication Charges . .
Mechanisgm of CNS disease Editorial Board of Expert Scientists Follow us on TWItter"
Neuroimaging methods Diverse Open Access Options @ACSChemNeurOSCI

At Fredkls T CNE Visit acsopenaccess.org for more details

pubs.acs.org/chemneuro
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2017 Drug Design and Delivery Symposium
“Spinal Muscular Atrophy: Novel Approaches for Treatment”

Dr. Kevin Hodgetts Alyson Weidmann

Director and Head of Medicinal Chemistry, Managing Editor, ACS Chemical
Laboratory for Drug Discovery in Biology, ACS Chemical
Neurodegeneration , Brigham and Women's .
Hospital and Harvard Medical School Neuroscience, and Biochemistry

Slides available now! Recordings are an exclusive ACS member benefit.
www.acs.org/acswebinars
The 2017 DDDS is co-produced with ACS Division of Medicinal Chemistry and the AAPS

Kevin Hodgetts
Laboratory for Drug Discovery in Neurodegeneration
Brigham and Women’s Hospital
Cambridge, MA, USA
khodgetts@bwh.harvard.edu
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% Objective

What you will learn ...

» What is Spinal Muscular Atrophy (SMA) and what are the
causes

* What is the current SMA Drug Discovery Pipeline

» The medicinal chemistry optimization of molecules that stabilize
the survival motor neuron (SMN) protein and increases the
transcription of SMN protein

% What is Spinal Muscular Atrophy (SMA)?

* A neuromuscular disease of infants, children and adults

« Effects both survival and function of the anterior horn cells of the
spinal cord

« SMA s characterized by progressive muscle weakness

 Leading genetic cause of infant mortality

®.

10
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& Two genes essential for survival of motor neurons [lJ

Survival of Motor Neuron 1 (SMN1) and Survival of Motor Neuron 2 (SMN2)

SMN1 SMN2
Genomic DNA

C T
-{ Exon 6 H Exon 7 H Exon 8 }— -‘ Exon 6 H Exon 7 H Exon 8 }_

. C to T transition in SMN2
Transcription disrupts exon 7 inclusion
mRNA
I Exon 6 Exon 7 I Exon 8 l
P 0, i
>90% of transcript 90% of transcript
[ Exon 6 J Exon 7 1 Exon 8 J
Protein

~10% of transcript
I Translation
Fully functional () O

6 6 6 90% of the protein is
; not functional and is
SMN protein OOOO 6 Gj O Gj rapidly broken down.

@ QOO 6 Gj 6 Only 10% is functional
21

SMN protein.
l Lefebvre Cell. 1995, 80, 155—165] protein

SMA is caused by loss of SMN1 gene

Unaffected person SMA patient

Gene

Bxq
/ N\ | /

|Exon 1...6—8|

Transcript |Ex0n 1...6-8 | ‘Exon 1...6-7-8 ’ ‘Exon 1...6—7—8’

Truncated form

Exon 1...6-7-8 l

Full length Full length

Truncated form Full length

S A | bl
Protein 6 Gj 6

% 6y © &5 % C
acre QOO G

Unstable Stable Stable Unstable Stable
protein protein protein protein protein
. @ » SMNZ2 acts as a dose-dependent modifier

11



EY SMA is autosomal recessive
¢ SMA results from altered or deleted SMN1 When two carriers have a child
gene

d P

— Normal individuals have 2 functional copies of the

SMN1 gene and up to 2 copies of the SMN2 gene Dadisa Momis a
— Carriers possess 1 functional and 1 altered copy of

the SMN1 gene
— Affected individuals have 0 functional copies of

the SMN1 gene, but multiple copies of the SMN2 a 2 2
gene ﬂ ﬂ I

unaffected ~ carrier carrier SMA

There are 4 possible outcomes

» Autosomal recessive inheritance pattern
— Incidence: ~1 in 6,000 - 10,000
— Carrier frequency: ~1in 50

®

A in50
people
are
carriers
and
could
pass on
SMA

Classifications of SMA

» Categorized by number of SMN2 copies, age of onset, physical characteristics

Nos of copies of Incidence per live
S SMNZ “ birth (SMA) SemeeEE

Less than 2-3 Will never be able to
years sit without support

Type 1 Before 6 months ~60%

68% alive at Will never be able to
Type 2 3or4d 6 - 18 months ~27% ; 025 walk or stand without
g support

Stand alone and walk
3or4 Early childhood ~13% Normal but may lose this
ability in 30s

Mild motor

4t08 Adulthood uncommon Normal . .
impairment

8/16/2017
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Challenge Question/‘”\_‘%

ANSWER THE QUESTION ON BLUE SCREEN IN ONE MOMENT

Which of the following statements is TRUE?
(multiple true answers possible)

* SMA does not affect all races and genders

* One child in the USA will die today from SMA

* Everyday, two children in the USA will be
diagnosed with SMA

* The survivors of SMA do not require lifelong care
and support

% Targets for the Treatment of SMA 1]

Modulation of SMN2
full-length protein

—[ Exon 6 H Exon 7 H Exon 8 J—

SMN2 pre-mRNA l
Exon6 | Exon7 | Exon8 l ‘ Exon 6 I Exon 7 I Exon 8 I
SMN2 mRNA l l SMN1 mRNA
SMN protein OOOO OOOOO SMN protein
\ Motor neuron ~

Neuroprotection ﬁ\

Muscle strength
and function

/

Calder J. Med. Chem. 2016, 59, 10067-83
Farrar Ann Neurol 2017, 81, 355-368

Muscle fiber @ 26

13



Y SMA Drug Development Pipeline 1]

Drug (company) Phase 1 Phase 2 Phase 3 FDA Approval

Spinraza (lonis/Biogen)
AVXS-101 (Avexis)

Olesoxime (Roche)
CK-2127107
(Cytokinetics/Astellas)

Pyridostigmine
(UMC Utrecht)

4-Aminopyridine
(Columbia University)

LMIO70 (Novartis)

I

RG7916 (Roche)

Mode of action
Modulation of SMN2 full-length protein  SVIN1 gene replacement  Neuroprotection  Muscle strength and function 27

Modulation of SMIN2

« Splicing modifiers — increased inclusion of exon 7

- Small molecules: LMI070 (Novartis) and RG7916 (PCT/Roache, structure not disclosed)
- Antisense oligonucleotide (ASO); Nusinersen (Spinraza™)

HN
LMIO070
(NVS-SM1)
LMIO70 may interact with the 5' splice

_{ — F—— E— J_ site of SMN2 intron 7 and stabilizes its
*0 X0 %0 interaction with the U1 small nuclear
SMN2 pre-mRNA l ribonucleic protein (snRNP) complex
l Palacino Nat. Chem. Biol. 2015, 11, 511-17
| Exon 6 I Exon 7 Exon 8 |
SMN2 mRNA l
00 Nusinersen  (Spinraza™)  displaces
SMN protein 000 heterogenous nuclear ribonucleoprotein

(hnRNP) from the intronic splicing
silencer site on the SMN2 pre-mRNA

[ Singh Mol. Cell Biol. 2006, 26, 1333-46 |
28 @

8/16/2017
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EY Nusinersen (Spinraza™)

Antisense Oligonucleotide (ASO)
- 2’-Methoxyethyl residue (red) protects the oligo from nuclease degradation | g = o~ >°~

» Academic Discoveries
- Drs. Ravindra Singh and Elliot Androphy, formerly at the University of Mass. Medical School

(UMMS), identified the ISSN1 gene sequence targeted in Nusinersen (Cure SMA grant support)
- Dr. Adrian Krainer and colleagues at Cold Spring Harbor Laboratory (CSHL) preclinical

development of Nusinersen

» Industry Development
- lonis Pharmaceuticals licenses intellectual property from CSHL and UMMS

- Phase 1 initiated in December, 2011 — partnered with Biogen in January, 2012

Phase 3, Endear study of intrathecal Nusinersen in Type 1 SMA babies
- Eligibility; 2 copies of the SMN2 gene, onset of symptoms <6 months
- Trial design:

Double-blind Efficacy analysis at
Itreatment period | D183 and onwards |
1

L
| KK i 1
Dosing schedule D1 D15 D29 D64 D183 D302
(12 mg dose) - Mai

mg dose |_Load|ng_| |_ alrggzznce_l .

dose

Screening

15



EY Endear Study Results

Nusinersen (Spinraza™) was significantly superior to sham lumbar puncture :
- Motor milestone response (Hammersmith Infant Neurological Exam, HINE)
- Event-free survival (death or permanent ventilation)
- Overall survival

Motor Milestone Response to Nusinersen
P<.0001

50 P <0001

Patients, %

41 ( 45

6-Month Visit (n=110) 10-Month Visit (n = 77) 13-Month Visit (n = 58)

[Kuntz AAN 2017, CC1.002 |

# Sham Procedure Control ~ W Nusinersen

Spinraza™ was approved to treat SMA by the FDA in December, 2016‘ @ .

Challenge Question/“\.%

ANSWER THE QUESTION ON BLUE SCREEN IN ONE MOMENT

What is the cost of Spinraza™ per dose?*

$1,250 per dose
$12,500 per dose
$25,000 per dose
$125,000 per dose

It is freely available in the US

* 6 Doses in year 1 and 3 doses per year thereafter

8/16/2017
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EY SMN1 gene replacement: AVXS-101 IIJ

* A non-replicating adeno-associated virus (AAV9)
capsid shell delivers a functional copy of a human

SMN1 gene to the patient's own cells without * /

modifying the existing DNA of the patient

* Human SMN Transgene: A stable, fully functioning SMN1 DNA
human SMN gene that is introduced into the nucleus l
of the patient's cells to supplement the cell's [ — J — J — J
production of the SMN protein
l SMN1 mRNA
+ Continuous Promoter: A cytomegalovirus enhanced OOOOO SMN protein
chicken beta-actin hybrid promoter activates the 2
transgene and designed to allow for continuous and i
sustained SMN expression ﬁ
Motor neuron
» Discovery and development by Brian Kaspar and
colleagues at Ohio State University and AveXis
Meyer Mol Ther. 2015, 23, 477-87 Muscle fiber >3

Efficacy in Phase 1 Trial of AVXS-101 IIJ

» Phase 1 clinical trials are very promising

R

2 children can crawl, stand, and walk independently

* Early diagnosis and treatment essential

’ Mendell Neurology 2017; 88 (16 suppl): CT.003‘ @ 34

17
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A Neuroprotection

* In SMA, the motor neurons cannot properly function and eventually die, leading to
debilitating and often fatal muscle weakness

» Olesoxime is a neuroprotective, discovered by Trophos and licensed to Roche

* In phase 2 studies in patients with Type Il or nonambulant Type 1ll SMA, Olesoxime
maintained, and in some cases improved, motor function compared with placebo

* Riluzole and hydroxyurea — neuroprotective drugs repurposed for SMA, but are
ineffective

F3C S,

Neuron survival \ S y Riluzole Hydroxyurea i
Neurite outgrowth s T ]

Motor neuron

Olesoxime

Muscle fiber
Bordet JPET 2007, 322, 709-20 35

» Low levels of SMN disrupt the motor neurons that control muscle function
» The loss of nerve stimulation causes the skeletal muscles to atrophy in SMA

Fast skeletal troponin
activators sensitize the
sarcomere to calcium and
increase the contractile
Motor neuron \ response to nerve signaling

/ CK-2127107 is a skeletal
—— muscle activator (structure not
disclosed) in phase 2 studies
in SMA Types Il to IV patients

Myelin <

/

N | Muscle fiber

NN
Z
N Y L=
o K SN N
NH, : Z

4-Aminopyridine  Pyridostigmine

Tirasemtiv
- Promotes neurotransmitter release A skeletal muscle activator
and increases its synaptic duration improved grip strength, grid

! hang time and resistance to !

| fatigue in SMA mice
36 Russell Nat Med. 2012, 18, 452-5

18
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£ SMA Drug Discovery Pipeline

Optimization  IND Enabling

BBrmMO2 — SMN2 — (BioBlast) IEEG——
ASO — SMN2 - (OSU/UM) i)
Small molecule — SMN2 — (Calibr) -
SRK-015 — Muscle — (Scholar Rock) —
SMN2 Transcription (IU/LDDN) -

SMN2 Stabilization (Spotlight/IU/LDDN) —

®.

Challenge Question/"‘\,%

ANSWER THE QUESTION ON BLUE SCREEN IN ONE MOMENT

Why do we still need a pre-clinical SMA Drug
Discovery Pipeline? (multiple correct answers possible)

* We don’t know how infants receiving Spinraza or
AVXS-101 will develop as they age

* The high price and availability of Spinraza and
AVXS-101

* The need for therapies for patients with SMA of all
types, ages and severities

* There is no need for a pre-clinical SMA Drug
Discovery Pipeline

19



% Increasing SMN Protein from the SMN2 gene llJ

2. Increase SMN transcription 1. Increased inclusion of exon 7

Spinraza
PTC/Roche (RG7800, RG7916)
Novartis (LMI070)

SMN2 reporter

Luciferase

/T
Transition

3. Stabilization of the SMN protein or RNA

Cherry J Biomol Screen 2012, 17, 481-95 @ 39

% Increasing SMN Protein from the SMN2 gene

2. Increase SMN transcription 1. Increased inclusion of exon 7
MeO N_O Spinraza
oo ® PTC/Roche (RG7800, RG7916)
MeO O F Novartis (LMI070)
Br
LDN-76

SMNZ2 reporter

Intron 6

Luciferase

CIT
Transition

3. Stabilization of the SMN protein or RNA

Cl

LDN-75
Cherry J Biomol Screen 2012, 17, 481-95 ‘ 40

8/16/2017
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* Hit from screening

MeO. O N o)
Trimethoxy necessary ———  weo .

MeO

Br

LDN-76

¥

—

Alternative rings — better

2,5-Disubstitution — favored
(2,4-disubstituted — tolerated)

<8
——
MW =410

clogP =3.2
PSA =57

ECso = 8.3 uM (186%)
Sol @ pH 7.4 > 1 uM

H
MeO. N YO
O NH
MeO
MeO F
cl g MW = 367

cLogP =27
LDN-212391 PSA =69
ECso = 4.1 uM (263%)

Sol @ pH 7.4 =91 uM

Racemic E

H
MeO N__O
\f 3004 F300
—— SMN2-luciferasc
MeO NH 2 250 o Renilla t2s0
= H £ 2004 —+ Cell viability F200

2 Im-v—\_‘_"___’_'__,/‘-llll i
50 Lo =
H LDN-4300 e R
MeO N\(O Supercritical fluid ECs = inactive 7 Lo -?-c Y B
Veo NH chromatography S0 LIHEENEE
_romarograpny
H . .
MeO O F (Averica, ChiralPaK IC)
cl LDN-4301
LDN-212391 M o SMN2-lwciferase [
ECso = 4.1 uM (263%) 50 o Renilla L2so

=

Improved solubility

MW = 382
cLogP =23
LDN-213768 PSA =66
ECso = 5.9 uM (150%)

Sol @ pH 7.4 = 58 uM
41

LDN-4300

Z 1504 Fiso

5
Q 3
|
E—n
Luciferase activity (%)

2004 =+ Cell survival

(%) [BAIAING [P

Luciferase activity (%)

LDN-4301
ECgo = 1.4 uM (190%) kY % 3
Log Drug Conc(M)
42 Assignment of stereochemistry is arbitrary — derivatization and X-ray analysis in progress

8/16/2017
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|
v
F o MW =283

cLogP =3.5
LDN-75 PSA =51
ECq, = 1.8 UM (242%)
Sol 7.4=6uM
Mouse psomes Ty, < 5 min

Reverse
amide

ECyo = 9.9 1M (188%)

Plasma stability T,,, = 183 min

75-Series Preliminary Optimization IIJ

N-O
Aryl SAR N Ny
N
| = (0] MW = 231
cLogP = 2.0
ECyo = 289 M (200%) ~ FSA=53
Sol 7.4 = 57 uM

Mouse psomes T,,,> 120 min
IP PK — very poor exposure

Plasma stability T, <5 min

Change

heterocycle o j\%
F

MW = 327
cLogP =2.6

LDN-77 FeA-ez
ECs, = 300 nM (185%)

Sol 7.4=31uM

Mouse psomes T,,= 39 min

Plasma Stability T,;, = 326 min

LDN-77

MW = 326, cLogP = 3.7, PSA = 62
ECy, = 300 nM (185%)

Sol 7.4 =31uM

Mouse pusomes T,,, = 39 min
Plasma Stability T,,, > 120 min

Effect of LDN-77 on SMN protein
levels in fibroblasts

LDN-77
3814T 3813T 0.4 pm 2uM 10 uMm

e B Y
~—---actin

SMA patient fibroblasts (3813T);

normal carrier parental fibroblasts (3814T)
44

Mouse PK of LDN-77 @ 20 mpk IP

100000 -
—&—|P-plasma

—O—IP-brain

000 -

(ng/mL % ng/g)

iy
o
=}
s}

Concentration

Brain C,, =41 uM
Typ=21h
100 : .

0 2 4 8
Time (hr)

No significant effects at 10 uM
¢ Broad panel (GPCR, kinases etc)
¢ Cyp Inhibition (3A4, 2D6, 2C9, 2C19, 1A2)

Mouse PO PK: Moderate oral exposure

’ Reitz JMC 2017, 60, 4594-4610 ‘

8/16/2017
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MW = 330, cLogP = 3.4, PSA = 66
ECs, = 109 M (200%)

Sol 7.4 =58 uM

Mouse psomes T,,, = 87 min

Brain tissue binding = 92.6%
Plasma protein binding = 98.4%
MDCK: A-B: 58 x 10

1000000 ~

100000 -

10000 4

3
B-A: 38 x 106cm/s, ER: 0.8 2
5 100
=)
£
2 10
2
Effect on SMN protein levels in 3 1
fibroblasts
3813T Lead compound
DMSO DMSO | 0.016 0.08 04 2 10 HM
AR R A 1 T 1M
|———-—~- ITubulin

®

Treatment schedule

In vivo Effect of lead in 5058 SMA mice

Daily administration for 5 days

=
Q
=}
S

Representative New Lead with Oral Exposure l[J

Mouse PK of lead @ 30 mpk PO

—e— PO-plasma

—0— PO-brain

Plamsa C,, = 94 uM (Free ~1.5 uM)
Brain C,,, =12 uM (Free ~0.8 uM)

0 4 8ime (1) 12 16 20 24

No significant effects at 10 uM

* Broad panel (GPCR, kinases, etc.)

* Cyp Inhibition (3A4, 2D6, 2C9,
2C19, 1A2)

* Cyp Induction (PXR)

* hERG

L

> Harveston PND 7

| PND2 I PND3 ~ PND4  PND5 PND6 24 hrs after last injection
Oral dosing (PEG:PBS 50:50)
FvB VH 5 mg/kg
AR r——— g;ma" 2%
D S G— — — — GAPDH .
[ 1.3 0.7 23 16 2.9 Fold
 This series was recently licensed to oeHT

» PKand efficacy studies of the best compounds in A7 SMA mice is in progress

®.

8/16/2017

23



8/16/2017

A Combination Studies (1): Stabilization and Transcription I.IJ

SMN transcription

LDN-76
EC5, =8 uM

SMNZ2 reporter /\
T
Transition
RS-25 000
ECqp = 200 M 10007~ RiS-28
-=~ LDN-76
e s . 00 e Combination *
Stabilization of the SMN protein =
£ 4004 —— Theoretical Additive
<
2
<: 4001
=
200

Splicing Modifier

/ [ PTC/Roche (SMN-c2) |

SMN2 reporter /\
e Intron 6 . Intron 7

Luciferase

Exon 7

crT
Transition
RS-25
ECSO =200 nM 40007 ‘e RS-25
-=— SMN-C2 E
Stabilization of the SMN protein 30004 =+~ Combination .

—+ Theoretical additive 2

2000

% Activation

10004

0 T T T
@ 0.10.1 11l 10:10 pM
48
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kY Summary

Points we covered ...

SM

Spinal Muscular Atrophy and its genetics
Status of the SMA Drug Development and Discovery Pipelines
Why continued drug discovery research is important

The medicinal chemistry optimization of molecules that stabilize the
survival motor neuron (SMN) protein and increase the SMN protein
transcription

kY Looking Forward

How will the infants that received Spinraza™ or AVXS-101 develop
as they age?

What will be the prices and availability of Spinraza™ and AVXS-101?

Still need therapies for SMA patients of all ages and severities
- Novel mechanisms to modulate SMN, neuroprotection and muscle function
- Combination therapies

Future clinical trials
- How will enrollment for new studies be affected?
- Challenge of the slow rate of disease progression for SMA Types 3 and 4

Speed of diagnosis of SMA in newborns
- Cure SMA Launched National Newborn Screening Campaign
- 11t July 2017, Missouri is the First State to Institute Newborn Screening for @
A 50
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2017 Drug Design and Delivery Symposium
“Spinal Muscular Atrophy: Novel Approaches for Treatment”

Dr. Kevin Hodgetts Alyson Weidmann
Director and Head of Medicinal Chemistry, Managing Editor, ACS Chemical
Laboratory for Drug Discovery in Biology, ACS Chemical
Neurodegeneration , Brigham and Women's .
Hospital and Harvard Medical School Neuroscience, and Biochemistry

Slides available now! Recordings are an exclusive ACS member benefit.
www.acs.org/acswebinars
The 2017 DDDS is co-produced with ACS Division of Medicinal Chemistry and the AAPS s

2017 Drug Design and Delivery Symposium ACS
Save the Date for the next webinar! G chemistyforlite

Meet the Organizers

Nicholas Meanwell
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Pharmaceutical Scientists

Chemistry
“Immunology: Inflammatory bowel disease”
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Upcoming ACS Webinars ACS
www.acs.org/acswebinars &Y cremistryforLife®

Thursday, September 7, 2017

Chemistry in Numbers: How to Master the Statistical Analysis
of Laboratory Data

Session 8 of the 2017 Industrial Science Series

Stanley Deming, President, Statistical Designs

Stephen Morgan, Professor, Department of Chemistry & Biochemistry, University of South
Carolina

Bryan Tweedy, Manager, Office of Career and Professional Resources, American Chemical Society

Thursday, September 14, 2017

@ How to Create Sustainable Product Design that Satisfies
)} Production Demand and Eco-Awareness
Co-produced with the ACS Green Chemistry Institute

Eric Beckman, Entrepreneur and Bevier Professor of Engineering in the Chemical Engineering
Department, University of Pittsburgh

Joseph Fortunak, Professor of Chemistry, Howard University

Contact ACS Webinars ® at acswebinars@acs.org

Contribute to the Advancement @ %

of Molecular Neuroscience

ACS Chemical .
Neuroscience

Submit your best research to the interdisciplinary journal
devoted to the rapid communication of research advances in
all areas of molecular neuroscience.

Journal Scope Author Benefits

Neurotransmitters and = Rapid Publication

receptors Average 10 weeks from submission to web
Neuropharmaceutics publication

Neural plasticity Global Exposure

Behavioral research Highest Editorial Standards
Neurodegeneration No Publication Charges . .
Mechanisgm of CNS disease Editorial Board of Expert Scientists Follow us on Twitter:

Neuroimaging methods Diverse Open Access Options @ACSChemNeurOSCi

At Fredkls T CNE i Visit acsopenaccess.org for more details

pubs.acs.org/chemneuro
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Learn about the unique challenges
and opportunities in oncology R&D:

inars ACS
@ Ac(é WQAplngssa s W Chemistry for Life

2017 Drug Design and Delivery Symposium
“Spinal Muscular Atrophy: Novel Approaches for Treatment”

I

Dr. Kevin Hodgetts Alyson Weidmann
Director and Head of Medicinal Chemistry, Managing Editor, ACS Chemical
Laboratory for Drug Discovery in Biology, ACS Chemical
Neurodegeneration , Brigham and Women's .
Hospital and Harvard Medical School Neuroscience, and Biochemistry

Slides available now! Recordings are an exclusive ACS member benefit.
www.acs.org/acswebinars
The 2017 DDDS is co-produced with ACS Division of Medicinal Chemistry and the AAPS s

AAPS Annual Meeting — San Diego, CA
Nov. 12-15, 2017

novel targets and data mining
PK/PD translation

modality diversity and drug design
drug delivery & formulation

regulatory requirements for CMC &
safety

Find more information on this and
other themes at:

http://bit.ly/MoonshotAAPS .

8/16/2017
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Inaugural Pharma Leaders Symposium
ACS National Meeting in DC ACS

Aug. 21, 2017 - 1 to 4 PM R Chemistryforife”
Walter E. Washington Convention Center - Room 146C

“ACS Pharma Leaders: Working together to make a difference”

> neglected diseases
» chemistry collaborations
> predictive science

obbvie

Speakers:
Richard Connell of Pfizer
nen h Lisa Shewchuk of GlaxoSmithKline
ﬁ,ﬁbm E,ﬁ. E,EE,W Bradley Sherborne of Merck MERC I(
' Anil Vasudevan and Dale Kempf of AbbVie

Peter Warner of The Gates Foundation

Organizers: Philip Kym of AbbVie,Catherine Peishoff (formerly of GSK), and Wendy Young of Genentech

For more information, Contact: Susan Ainsworth at s_ainsworth@acs.org

How has ACS Webinars® ACS
benefited you? Y Chemistyforife”

“Superb overview of the mode of action

. s
of HCV & HB\{, arlld the various stages FREE WEBINAR | mzmﬁ?r
ripe for exploitation in the search for =

both controlling and eliminating these lel HEP‘""S
diseases. This ACS Webinar was really T SEARCH o [m
loaded with information for the

neophyte to get a good introduction as  BERIEEEUEEE
well as for those well versed in the area
to get a more thorough and in depth
overview of current progress &

potential success.” http://bit.ly/Viral[HepChem

G of the Week
Dr. Paul Hines, Professor of Chemistry,
Western Conneticut State University,
ACS member for 54 years strong!

Be a featured fan on an upcoming webinar! Write to us @ acswebinars@acs.org **
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@ ACCLI% Wqulogssa rs W éeegstsry for Life®

f facebook.com/acswebinars

¥ @acswebinars St—ay f
@ youtube.com/acswebinars : Comed_ed/

‘ Email uy
@ acswebinars@acs.org
/ :

ACS Webinars

CLICK + WATCH + LEARN < DISCUSS

www.acs.org/acswebinars

. Search for “acswebinars” and connect!

. . A
@ ACQ% WQAPIDQSSa rS W Chegstsry for Life®

Benefits of ACS Membership

Chemical & Engineering News (C&EN)
The preeminent weekly news source.

CHEMICAL & ENGINEERING NEWS

@ ACS NEW! Free Access to ACS Presentations on Demand®
ACS Member only access to over 1,000 presentation
recordings from recent ACS meetings and select events.

NEW! ACS Career Navigator
Your source for leadership development, professional
education, career services, and much more.

http://bit.ly/benefitsACS
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ACS Webinars® does not endorse any products or
services. The views expressed in this presentation are
those of the presenter and do not necessarily reflect
the views or policies of the American Chemical
Society.

Contact ACS Webinars ® at acswebinars@acs.org

Upcoming ACS Webinars ACS
www.acs.org/acswebinars G chemistyforife®

Thursday, September 7, 2017

Chemistry in Numbers: How to Master the Statistical Analysis
of Laboratory Data

Session 8 of the 2017 Industrial Science Series

Stanley Deming, President, Statistical Designs

Stephen Morgan, Professor, Department of Chemistry & Biochemistry, University of South
Carolina

Bryan Tweedy, Manager, Office of Career and Professional Resources, American Chemical Society

Thursday, September 14, 2017

How to Create Sustainable Product Design that Satisfies

Production Demand and Eco-Awareness
Co-produced with the ACS Green Chemistry Institute

Eric Beckman, Entrepreneur and Bevier Professor of Engineering in the Chemical Engineering
Department, University of Pittsburgh

Joseph Fortunak, Professor of Chemistry, Howard University

Contact ACS Webinars ® at acswebinars@acs.org
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