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disease, promise for ALS
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JNX1001 - Summary

JNX1001 is an orally active, small molecule inducer of neurotrophic
factors (previously known as PYM50028 or Cogane ™)

Strong pre-clinical demonstration of potential for disease-
modification in ALS and Parkinson’s disease

Excellent safety and toxicology profile and PK consistent with once
daily oral dosing

Well-tolerated in healthy volunteers and PD patients in Phase |
studies

Did not reach the primary endpoint in a Phase Il study in PD patients
(CONFIDENT-PD)

Why did JNX1001 fail to demonstrate efficacy and what
lessons can we learn from CONFIDENT-PD?

14/07/2014 2



JNX1001 - a small molecule drug with potential to
i’ Stimulate endogenous neurotrophic factor actions
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©@ Synthetic, small molecule chemical entity

@ Increases GDNF and BDNF synthesis

© Mimics neurotrophic factor actions in vitro and in vivo
@ Oirally active, for once daily dosing
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JNX1001 protects against MPP*-induced neuronal
Junass atrthz N mesenceEhaIic neurons
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JNX1001 attenuates the loss of nigral tyrosine hydroxylase

Junaxo cells in MPTP-lesioned mice Sl/dax 25 mg/kgz
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Striatal GDNF
(pg/mg tissue)

JNX1001 increases striatal GDNF and BDNF
levels In MPTP-lesioned mice
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JNX1001 protects and restores dopaminergic
Jwaxe  fUNCtion In the MPTP-lesioned mice and macaqgques

© JNX1001 consistently attenuates MPTP-induced damage
v, 4 independent mouse studies/regimens
v, Efficacy also shown in MPTP-lesioned macaques.

© Actions seen whether JNX1001 is commenced during or
after MPTP toxicity treatment.

© These effects are associated with a peak plasma JNX1001
level of ~400 ng/ml and a brain PYM50028 level of ~4000

ng/g.

Can a peak plasma level of >400 ng/ml be reached following
once daily dosing in PD subjects?
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28-day Phase | clinical trial in PD patients -
Jundxo pharmacokinetics of JNX1001 (150 mg)

© Phase Ib study in healthy volunteers and patients
v, PK of JNX1001 (150 mg, oral in MCT) in PD patients at day 28
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M‘ Phase Il clinical trial in PD (NCT01060878)

@ Phase Il, multicenter, randomized, double blind, placebo controlled,
parallel group, study

v»  JNX1001 once daily as an oral solution (MCT) for 28 weeks to early stage PD patients
v, 3 active doses (1:1:1:1): 60 mg/day, 120 mg/day, 180 mg/day, placebo

v, 425 subjects were randomised and 309 subjects completed the study

v, 112 sites in USA, Canada and Europe

Screening Treatment Follow-Up
(Day -14 to Day -3) (0-28 weeks) (Week 32)
Placebo
. JNX1001 60 mg/day
Evaluation of
subject
eligibility
JNX1001 120 mg/day
JNX1001 180 mg/day
1 or more visits Visits at Weeks 0, 2, 4, 6, 8, 12, 20 and 28 Week 32
< as needed " pié "
Enrolment Randomisation End of End of Study

Treatment
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Results — Safety and tolerability

© Excellent compliance

© No evidence of imbalance in withdrawal due to toxicity
v, Withdrawal due to adverse events was 11.8% across all groups

and highest in placebo group (15.2%)
o Slightly higher than anticipated (10%)

v, Withdrawal from the study for other reasons was low

© Most frequent adverse event was Gl disorder
v, Evenly distributed across all groups
v, Likely due to the vehicle used (20 ml MCT)

© Low level of serious adverse events

© Mild elevation of liver enzymes
v, Evidence of reversibility on stopping treatment
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Results — Primary endpoint

© Primary endpoint— change in UPDRS Il/lll total score between
baseline and Week 28
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Why did JNX1001 not reach primary efficacy
JRrae endpoint?

© Lack of exposure — Unlikely

v, Sparse plasma sampling strongly indicate that target drug levels
were achieved

© Lack of target engagement — Possible

v, d-synuclein interferes with GDNF-Ret signalling
o Something we want to assess

v, No attempt to demonstrate target engagement in clinical study

© Trial design — Likely
v, Placebo group did not proceed as expected
v, Suboptimal imputation of missing data
v, No slope analysis, change from baseline at week 28
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Trial design 1: Progression of the Placebo group

© Study was powered to detect a 3-
point change in the UPDRS I/l

v, Placebo group expected to decline by 3 points
during the study

v, This was based on other comparable studies
o TEMPO: 3.9 units over 26 weeks (0.150 units/week)
o0 ADAGIO: 4.0 units of 36 weeks (0.111 units/week)

Placebo

© Decline was only 1.2 units over 28
weeks (0.043 units/week)

Change in UPDRS lI/lll from baseline

© JNX1001 needed to improve UPDRS II/Ill by 1.8 units compared to
baseline at Week 28 to show significance.
v, JNX1001 needed to be neurorestorative as well as neuroprotective.

A compound that completely prevented disease progression would not
have demonstrated efficacy in this study
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Change in UPDRS II/lll from baseline

-0.5

Trial design 2: Imputation of missing data

For the primary endpoint missing data was imputed by Last Observation Carried
Forward (LOCF)

For data gathered over a long period where a disease progresses MMRM may be
more suitable for imputing missing data than LOCF
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P Trial design 3: Slope analysis

© The primary endpoint was the change in UPDRS II/llI
total score between baseline and Week 28

v, Analysed by ANCOVA, no repeat-measure or slope analysis performed
v, If missing data is imputed by MMRM maybe there is a difference in slope?

LOCF MMRM
3.59 3.5
-©- Placebo -6~ Placebo
254 -0~ JNX1001 (180 mg) 251 -0- JNX1001 (180 mg) P

Change in UPDRS Il/lll from baseline
Change in UPDRS Il/lll from baseline

Time [Weeks]

Time [Weeks]
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Prvrt Results — Secondary endpoint: UPDRS |lI

© Predefined secondary endpoint was the change in UPDRS llI

v, JNX1001 reduced UPDRS Il progression by 79% at week 28 and significant at week 20 (MMRM)
v, Intend to perform slope analysis to see if the two slopes are significantly different
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Lessons learnt from CONFIDENT-PD

© Demonstrate target engagement in clinical trials
v, Ensure the drug target is able to be engaged in the patient population

© The population group showed good compliance
v, Reasonable population to use for disease modifying therapies

© Withdrawal was slightly greater than expected
1, Assume a ‘bad-case’ scenario for withdrawal?

© 6 months too short
v, If placebo group is slowly progressing then effect unlikely to be seen

© Impute missing data by a mixed method
v, LOCF will still be used as a sensitivity analysis

© Perform slope analysis
v, Uses all of the data collected, not just the last data point
v, Change from baseline at week X as a secondary endpoint
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Where next for INX10017?

JNX1001 is neuroprotective in a wide range of neuronal cell types |

Mesencephalic - : : Cortical
dopaminergic : neurons-
neurons ' %

Retipal ganglion - » " [ Sensory DRG -
cells * | neurons

We have decided to focus on ALS. Why?
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Good efficacy data in preclinical models of ALS:
e MSOD1 (G93A) mice
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Time[days]
Rotarod test | Grid test (no. | Hanging test CMAI.D Survival time
Group amplitude
(s) of stumbles) | (s) (V) (days)
Control [0.1% CMC] 31.6°5.38 236°1.1 50.8° 1.8 6.3°1.1 84.4° 8.6
JNX1001 [0.3 mg/kg/day] 70.0 ° 6.9%+** 14.7 ° 1.2%%** 44.5° 1.9%+* 12.9 © 1.2%kx* 116.4 ° 8.2*
JNX1001 [3 mg/kg/day] 66.0 ° 6.7*%** 15.0 ° 1.2%%** 42.3° 2.1%% 14,9 ° 1,3 121.3° 11.7*
JNX1001 [30 mg/kg/day] 64.2 ° 6.9%+* 15.5 ° 1.4%%x* 42.4° 2.2%k% 1D Qe 1.2% 118.6 ° 9.9*
Riluzole [8 mg/kg/day] 42.7° 5.8 21.2°1.1 46.3° 1.9 9.6° 1.2% 94.8° 8.9
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Efficacy observed in a range of other models of
e motor neuron damage

© Second mSOD1 (G93A) mouse model
v, Preserved muscle strength and reduced motor neuron loss

© [-sitosterol-BD-glucoside (BSSG) is a toxin thought to be the cause of Guam type
ALS-PDC.

v, JNX1001 prevented motor neuron loss, reduced microglia infiltration and prevented
nitrosative damage as measured by 3-NT staining.

v, JNX1001 (1 and 10 mg/kg) also prevented the progressive decline in the gait of mice fed
BSSG.

© Progressive motor neuropathy in pmn mice, model of SMA, possibly due to
microtubule dysfunction

va  JNX1001 (3 mg/kg) significantly increased survival and reduced motor decline as measured
by rotarod, grid and hanging tests.

v, Delayed the loss in neuronal function as measured by CMAP amplitude.

© In sciatic nerve crush mice

v, JNX1001 (0.3 and 3 mg/kg) significantly reduced the number of degenerating fibres and the
number of hypomyelinated fibres in the sciatic nerve.

v, Improved nerve function as measured by CMAP amplitude.
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GDNF-Ret signalling is preserved in ALS

BRAIN
RESEARCH

-: - '!:._:;:_E_:_..
ELSEVIER Brain Research 820 (1099) 77-85

Research report

Expression of GDNF receptor (RET and GDNFR-«) mRNAs in the spinal
cord of patients with amyotrophic lateral sclerosis

BRAIN
RESEARCH

www.clsevier.com/locate/ bres

Brain Research 912 (2001) 89-94

Short communication

Preserved phosphorylation of RET receptor protein in spinal motor
neurons of patients with amyotrophic lateral sclerosis: an
immunohistochemical study by a phosphorylation-specific antibody at
tyrosine 1062

Masahiko Yamamoto®, Mei Li®, Norimasa Mitsuma®, Shinji Ito", Masashi Kato",
Macahida Talrahachi® (Gan Qalne?¥
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‘ ALS clinical trials designed to look for slowing of

Junaxo

disease

R.G. Miller, MD
D.H. Moore, PhD
D.A. Forshew, RN

1.5. Katz, MD

R.J. Barohn, MD

M. Valan, MD

M.B. Bromberg, MD,
PhD

Phase 11 screening trial of lithium

carbonate in amyotrophic lateral sclerosis

Examining a more efficient trial design
N

ABSTRACT

Objective: To use a historical placebo control design to determine whether lithium carbonate
slows progression of amyotrophic lateral sclerosis (ALS).

Methods: A phase |l trial was conducted at 10 sites in the Western ALS Study Group using similar
dosages (300-450 mg/day), target blood levels (0.3-0.8 mEg/L), outcome measures, and trial
duration (13 months) as the positive trial. However, taking riluzole was not a requirement for
study entry. Placebo outcomes in patients matched for baseline features from a large database of
recent clinical trials, showing stable rates of decline over the past 9 years, were used as historical

.>85% power ( at
5% significance) to detect a
30% or greater reduction in the
mean slope of ALSFRS-R

K.L. Goslin, MD

M.C. Graves, MD controls.

The primary nul
was that CoQ10 reduces the
mean ALS-FRS-R decline over

9 months by at least 20%

compared to plac

Phase II Trial of CoQ10 for ALS Finds
Insufﬁcient Evidence to Justify Phase III

| Petra Kauhh}r}h y, M ]_ Thﬂiorq erto Ky, MD, MS,” Richard Buchsbaum,”
Jeren‘n efr r, Llsa K.ll\ lckas, nati tz, M ,5 Y\'Onne ROHIH]S, MD, PhD,{’

Richard ] B:uolm, MD,” Carlayne E. ]acksnn MD,® Ezgi Tiryaki, MD,’
Catherine Lomen-Hoerth, MD, PhD,'® Carmel Armon, MD,!! Rup Tandan, MD,"? Stacy A. Rudnicki, MD,'?
Kourosh Rezania, MD,'® Roberr Sufir, MD,'” Alan Pestronk, MD,'® Steven P. Novella, MD,'”
Terry Heiman-Patterson, MD," Edward J. Kasarskis, MD, PhD," Erik P. Pioro, MD, PhD,*
Jacqueline Montes, PT, MA,' Rachel Arbing, MPH,? Darleen Vecchio, MS,' Alexandra Barsdorf, MA,"
Hiroshi Mitsumoto, MD," and Bruce Levin, PhD?; for the QALS Study Group

ve itochondrial impairment are contributing to neuronal loss. Coenzyme Q10 (CoQ10), an antioxidant and
ual ctor® Hs"shown promise in ALS transgenic mice, and in clinical trials for neurodegenerative diseases other
than ALS. Our aims were to choose between two high doses of CoQ10 for ALS, and to determine if it merits testing in a Phase
1II clinical trial.
Methods: We designed and implemented a multicenter trial with an adaptive, two-stage, bias-adjusted, randomized, placebo-
controlled, double-blind, Phase 1I design (n = 185). The primary outcome in both stages was a decline in the ALS Functional
Rating Scale-revised (ALSFRSr) score over 9 months. Stage 1 (dose selection, 35 participants per group) compared CoQ10 doses
of 1.800 and 2,700me/dav. Stace 2 (fudility test. 75 patients per eroup) compared the dose selected in Stage 1 against placebo.

Oh]ecn[e Amyotrophic lateral sclerosis (ALS) is a devastating, and currently incurable, neuromuscular disease in which oxi-
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Next steps for INX1001 in ALS

@ Good package already available
vs Open IND for ALS
v, Orphan disease designation in ALS in US and EU
v, GMP manufacturing complete
v» Phase | studies complete

@ Clinical target engagement (2014 — 2015)
v, Define peripheral biomarker of drug effect in rodent
v, Phase lla clinical trial to define doses leading to target engagement
o Define treatment/dose duration in Phase IIb

@ Phase lIb PoC clincial trial (2016 — 2019)

v, Radomised, placebo-controlled double-blind study

v, Biomarker demonstration of target engagement/drug effect

v, Primary endpoint based upon rate of progression in ALSFRS-R
v, Missing values imputed by MMRM
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