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De-Risked, Late-Stage Product Candidate for

aMCI* Due to Alzheimer’s Disease (Prodromal AD)

Phase 3 ready program: AGB101

= Targets large patient population with aMCl due to AD — earliest symptomatic
stage characterized by memory loss

- No treatments exist for the 5 milion US patients

First and only product candidate addressing brain network imbalance that
leads fo memory loss and brain atrophy

- Multiple animal models demonstrate efficacy
- Phase 2 trial positive results

Active ingredient levetiracetam marketed for 17 years as anti-epileptic
Keppra (daily doses of 1,000 - 3,000 mg)

- AGBI101 is dosed once daily as a single extended-release 220 mg tablet
- AGBI101 is expected to demonstrate an excellent safety profile

FDA supported Phase 3 manufacture
Capital efficient manufacturing process, low cost of goods

= Extensive IP providing broad application protection and coverage

AG EN EBlO * aMCIl - amnestic mild cognitive impairment



Company Pipeline and Milestones 2016 - 2020
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5 Million in US with aMCI - Projected to Double 1o 10

Million by 2050 and Exceed $1 Trillion in Medical Costs

- aMCl is the first symptomatic clinical condition between normal aging and
Alzheimer’'s dementia characterized by impaired memory

« Majority of patients with aMClI progress to Alzheimer’'s dementia within 7-10 years

« Delaying conversion to Alzheimer’s dementia dramatically reduces disease burden

For Every 10 aMCI 7.5 Converts to Delaying Onset of Alzheimer's Dementia by 5 Years
Patients Alzheimer's Dementia

444
diii

Impact on Number of Americans Age 65+
Living with Alzheimer's Dementia

©o o o L

fifie
kbl

5.7 miIIionl
fewer patients

Millions

2015 2020 2025 2030 2035 2040 2045 2050

== Current trajectory Delayed onset

AG EN EBlO SOURCE: Alzheimer's Association



Today's Treatments Offer Modest and Temporary Symptom

Benefit; Toxicity Has Been a Barrier for Pipeline Candidates

Select Alzheimer’s Programs Halted or
Terminated Due to Toxicity or AEs

No Approved Treatments for aMCl and
Nothing Today Slows Disease Progression

AGENEBIO

AgeneBio Confidential

Pre-Dementia Alzheimer’s Dementia Target &
Alzheimer’s Company & Mechanism of Safety/Toxicity
Alzheimer’s Dementia Stages Candidate Action Issue
 Mid \\ Moderate Severe Eli Lilly BACE Inhibitor Liver toxicity
7 Alzheimer's Alzheimer's‘ . Alzheimer's (LY288672])
Roche BACE Inhibitor Undisclosed
Late-Stage Pipeline Aricept® / Exelon® / Razadyne® / Namenda® / Namzaric® (RG7] 29)
$5 Billion in Sales Bl/Vitae (BI- BACE Inhibitor Skin reactions
Do NOT slow progression of Alzheimer’s disease; 1181181 )
ONLY temporary symptom improvement
Late-Stage Pipeline Includes Janssen/ Active Aseptic
€29 MERCK == 0 Pfizer Immunotherapy  meningo-
"Biogen u%éy e AXOVANT 0 AN-1792 encephalitis
Forum Alpha 7 Serious Gl
Pharma Receptor adverse events
(Encenicline) Agonist



aMCI: Earliest Pathophysiology of AD Cascade in the Brain

Coinciding with Worsening of Memory Impairment

aMCI Alzheimer’'s Dementia
[ .
Mild Moderate Severe
Spreadsto Lateral Temporal & Spreadsto Frontal Lobe Widespread Brain Atrophy
Parietal Lobes
. Poorjudgment Loss of language
Reading problems I : .
Poor direction sense |mIOU|5'V'TY Loss of basic motorskills
Short attention

Worsening memory loss

Hippocampus and
Entorhinal Cortex
(Medial Temporal Lobe/MTL)  Memory for events and episodes that can be recollected

Episodic Memory * Ability fo recollect specific events

Episodic Memory

« Where are my keys?
Loss yESY

« Where did | park my car today?

« What was last night’s dinner conversation?

= What were the events surrounding my daughter’s last
birthday party?

AGENEBIO



aMCI. Period of Rapid Changes in Brain Activity and

Memory Decline

+1 — Hippocampal Overactivity

—————————————————

Hippocampal and
Cortical Atrophy

Biomarker Difference (vs. Normal)

>
Pre Symptomatic aMCl Alzheimer's Dementia

Adapted from Ewers et al.. Trends in Neuroscience 34:430-442, 2011.

AGENEBIO 8



Amyloid (AB+) in aMCl: Hippocampal Overactivity,

Increased CDR-SB, and CDR-SB Progression

Baseline fMRI Longitudinal CDRg;
0.4 4
== AB+
0.3
3 — AB'

o
[y

o

Hippocampal fMRI signal
o
N

CDR (sum of boxes) score

AB- AR+

0 36 12 18 24 36

Months

« aMCI patients with amyloid have enhanced hippocampal overactivity

* These patients have a rapid and pronounced clinical progression
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Successtul Translation on the Basis for Memory

Impairment

Rat Age-Impaired Human aMCl
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Cortex

*Elevated neural activity discovered in memory-impaired aged rats (firing rates with in vivo

recording) are the same location of elevated fMRI activation in aMCI.
+aMCl patients also have reduced activation detected by fMRIin the entorhinal cortex.
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Hippocampal/Entorhinal Network Imbalance

Healthy Aging

/ \'\ / ’\
Entorhinal Cortex Hippocampal
Activity Activity
~—— ~—
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aMCl due to AD

Hippocampal
Overactivity
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Underactivity
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The Solution: AGB101

Addresses Brain Network Imbalance Driving Brain Atrophy

Levetiracetam at 1/5th to 1/12th the anti-epileptic dose

= Therapeutic target. normalizes neuronal firing in the hippocampus, restoring
balance to key brain network

= Mechanistic target: SV2A inhibitor (other anfi-epileptics do not share this profile)

= Favorable compound characteristics
v 100% orally bioavailable
v’ Linear pharmacokinetics
v Readily penetrates the brain
v" No active metabolites
v Minimal plasma protein binding (<10%)
v No induction orinhibition of the P450 system or other enzyme systems
v Eliminated from circulation by renal excretion asunchanged drug
v No known drug interactions

AGENEBIO :



AGB101 Demonstrates Efficacy across Animal Models for

Alzheimer's Disease

Alzheimer's Disease Mouse Models
(Mucke, Gladstone Institute, UCSF)

Rat Model of Memory Impairment in Aging
(Gallagher, Johns Hopkins)

Neuropsychopharmacology (2010) 35, 10161025
@ ©2010 Nature Publishing Group Al rights reserved 0893-133X/10 $3200

‘www.neuropsychopharmacology org

Levetiracetam suppresses neuronal network
dysfunction and reverses synaptic and cognitive
deficits in an Alzheimer's disease model

Pascal E. Sanchez™”, Lei Zhu®®, Laure Verret®®, Keith A. Vnssel""’ Anna G. O™, John R. Girrito®, Nino Devidze®,
Kaitlyn Ho®, Gui-Qiu Yu®, Jorge J. Palop™®, and Lennart Mucke™"

“Gladstone Institute of Neurological Disease, San Francisco, CA 94158; *Department of Neurology, University of California, San Francisco, CA 94158;
and “Department of Neurology, Washington University School of Medicine, St. Louis MO 63110

Treatment Strategies Targeting Excess Hippocampal Activity
Benefit Aged Rats with Cognitive Impairment

Ming Teng Koh*', Rebecca P Haberman', Stacey Foti?, Thomas ] McCown?? and Michela Gallagher'
'Department of Psychological and Brain Sciences, Johns Hopkins University, Baltimore, MD, USA; “Gene Therapy Center, University of North

Carolina at Chapel Hill NC, USA: *Department of Psychiatry, University of North Carolina at Chapel Hil, NC, USA
Edltad'h:y Rldwd)l._ Huganir, The Johns Hopkins University School of Medicine, Baltimore, MD, and approved July 11, 2012 (received for review
December 21,2011

« Converging behavioral, network, synaptic and molecular data on neurocognitive

Excess neural activity in the CA3 region of the hippocampus has been linked to memory impairment in aged rats. We tested whether
interventions aimed at reducing this excess activity would improve memory performance. Aged (24 to 28 months old) male Long-Evans
rats were characterized in a spatial memory task known to depend on the functional integrity of the hippocampus, such that aged rats
with identified memory impairment were used in a series of experiments. Overexpression of the inhbitory neuropeptide Y 13-36 in the
CA3 via adeno-assodiated viral transduction was found to improve hippocampal-dependent long-term memory in aged rats, which had
been with impairment. with two commonly used antepileptic agents, sodium valproate and
levetiracetam, similarly produced dose-dependent memory improvement in such aged rats. Improved spatial memory with low doses of
these agents was observed in both appetitve and aversive spatial tasks The benefits of these different modalities of treatment are
consistent with the concept that excess activity in the CA3 region of the hippocampus is a dysfunctional condition that may have a key
role underlying age-related impairment in hippocampal-dependent memory processes. Because increased hippocampal activation occurs
in age-related memory impairment in humans as observed in functional neurcimaging, the current findings also suggest that low doses of
certain antiepileptic drugs in cognitively impaired elderly humans may have therapeutic potential and point to novel targets for this
indication.

Neuropsychopharmocology (2010) 35, 1016-1025; doi:10.1038/npp2009.207; published online 23 December 2009

basis of memory deficit

In light of the rising prevalence of Alzheimer’s disease (AD), new
strategies to prevent, halt, and reverse this condition are needed
urgently. Perturbations of brain network activity are observed in
AD patients and in conditions that increase the risk of developing
AD, suggesting that aberrant network activity might contribute to
AD-related cognitive decline. Human amyloid precursor protein
(hAPP) transgenic mice simulate key aspects of AD, including path-
ologically elevated levels of amyloid-§ peptides in brain, aberrant
circul

ations are linked in a causal chain remains unknown. To explore
whether hAPP/amyloid-p-induced aberrant network activity con-
tributes to synaptic and cognitive deficits, we treated hAPP mice

(12-16). However, it remains uncertain if the aberrant network
activity contributes to APP/Ap-dependent synaptic and cognitive
deficits and whether antiepileptic drugs can reverse these defi-
cits. The current study addresses these questions.

Among multiple antiepileptic drugs tested, only levetiracetam
(LEV) effectively suppressed abnormal spiking activity in hAPP
mlu Chronic treatment with LEV also reversed their behavioral

ities, cognitive impai ing of hij

pal circuits, and synaptic deficits, suggesting that these alter-
ations are causally linked to abemrant network activity.

Results
LEV Reduces Abnormal Sp tivity in hAPP Mice. hAPP mice from

* Treatment effects demonstrated on behavioral, network, synaptic and molecular
endpoints

* Therapeutic window atlow doses of AGB101 (low ceiling dose for efficacy)

AGENEBIO



PHASE 2

AGBI101 Phase 2 Trial Design

* Randomized double blind within subject crossover

» Enrollment criteria: diagnosis of aMCI (ADNI-1 criteria)

« Trial size: 54 aMCI patients completed the study

* Initial aMCI Cohort 1 (250 mg)

« Additional dose ranging: Cohort 2 (125 mg); Cohort 3 (500 mg)
* Measures: IMRI, memory task performance

2 weeks 4 weeks 2 weeks

MCI Baseline " . Washout ..

Age Baseline Washout
Match .. Placebo Visit 1 Washout Period " Placebo Visit 2
Visit Visit
Controls
AGENEBIO .




PHASE 2

AGBI101 Reduces Hippocampal Overactivity in aMCl

Pafients to Range of Normal Aging

125 mg Daily+ 250 mg Daily* 500 mg Daily™

1.5 - 15 - 1.5 1
1 1 1
(a] o (a]
— —l —
Q 05 - Q 05 - Q o5
oZ * [ * oZ
"E' 0 A1 HE- 0 - ..E_ 0 -
-0.5 A i -0.5 - i -0.5 A i
-1 A -1 A -1 -
Conftrol aMCl aMCl Conftrol aMCl aMCl Control aMCl aMCl
“Normal Placebo Drug “Normal Placebo Drug “Normal Placebo Drug
Aging” Aging” Aging”

* Low dose efficacy: 125 mg and 250 mg daily significantly reduced hippocampal
overactivity

« 500 mg daily failed to reduce hippocampal overactivity

+ The dosing schedule forthe Phase 2 clinical trial was twice daily (BID); patients underwent a three choice memory ftask to assess pattemn separation and completion
process while simultaneously undergoing a fMRI that measured activity in the hippocampus and the entorhinal cortex.

Bakker et al. 2012, 2015
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PHASE 2

AGBI101 Restores Entorhinal Cortex Functionin aMCl

Pafients to Range of Normal Aging

L] + R
125 mg Daily 250 mg Daily*
1.5 1 15
1 * :
| [
g 08 3 05 - .
(o] 2 _
[ ]
= = 0 -
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= s
o0 — 0.5 -
-] - i _] - !
-1.5 - 1.5 =
Control aMCl aMCl
homal - Placebo brug Nomal  Placebo B
Aging AGIng"

* Low dose efficacy: 125 mg and 250 mg daily rescued entorhinal cortex activation

+ The dosing schedule forthe Phase 2 clinical trial was twice daily (BID).

Bakker et al. 2012, 2015

AGENEBIO w



PHASE 2

AGBI101 Restores Pattern Separation in aMClI Patients to

Range of Normal Aging

125 mg Daily* 250 mg Daily* 500 mg Daily*

0.35 - 0.30 - 0.30
@ 030 7 © 0.25 | £ 0.25
c c c
o 0.25 - o o
> 2 0.20 - 2 0.20
< 0.20 - & &
5 5 0.15 - 3015
E 015 « E
(%] (%] - (%]
I 0.10 - , 010 ? 0.10
k) T T
O 005 - O 0.05 ; ©0.05

0.00 - 0.00 - 0.00 -

Placebo 125 mg (total) Placebo 250 mg (tofal) Placebo 500 mg (fotal)

* Low dose efficacy: 125 mg and 250 mg daily restored pattern separation

« 500 mg daily failed to restore pattern separation

+ The dosing schedule forthe Phase 2 clinical trial was twice daily (BID).

Bakker et al. 2012, 2015
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PHASE 2

Safety and Tolerability of AGB101

* Phase 2 efficacy study AEs comparable between placebo
and AGBI101 (up to 500 mg daily)

- FDA Comments on Safety Profile
= No additional nonclinical studies needed
= Single study safety database sufficient

AGENEBIO




Formulation Fed/Fasted Study

Study Conclusions— 220 mg

« Exposures of 220-mg dose maintained in efficacious range
throughout the day — consistent with preferred range goals

« Formulation appropriate for once-daily dosing

+ Food did not alter the pharmacokinetic profile

Formulation Suitable for Phase 3

AGENEBIO



AGBI101 Phase 3 Trial

1 HOPE4MCI is a landmark public-private partnership supported by:
=X
Ny Wy
0 I E M C I National Institute ™ II!,
on Aging

JOHNS HOPKINS

UNIVERSITY




PHASE 3

AGBI101 Phase 3 Trial Design

* Enroliment criteria well defined and consistent with

earlier clinical studies |
= Diagnosis of aMCl 0 P E 4 M C I
= Logical memory impairment (Wechsler LM)

= Positive PET scan with florbetapir F18 injection (Amyvid™ beta-amyloid scan)

* Subjects: patients randomized to AGB101 (220 mg of levetiracetam) or
placebo (once-daily dosing)

* Treatment duration: 18 months
* Trial size: 880 (440 per arm)
* Retention should not be affected by drug-related adverse events

Efficacy Endpoints/ Outcomes Measures

Primary Efficacy Change in Clinical Dementia Rating - Sum of Boxes (CDR-SB)

Clinical

Key Secondary Neuronal injury as measured by change in entorhinal cortex atrophy
Biomarker using structural MRI

Additional Secondary  FAQ (functional), MMSE (cognitive), BPS-O (neuropsychological)
Outcomes Clinical

AGENEBIO :



Strong Intellectual Property: Broad Application Protection

and Coverage

U.S. patent 8,604,075
+ Issued December 2013 (expiry October 2029)

+ Using low-dose levetiracetam to treat age-related
cognitive impairment and to delay progressionto
Alzheimer’s dementia

Novel
disease state:
aMClI

« Supported by clinical data and protects effective
dose for AGB101

+ Extensive examination considering prior art and
clinical data

AGENEBIO

AGB101

Additional patent applicationsinclude:

Unique Supported by + Combinations including acetylcholinesterase
dosage & ER Phase 2 inhibitors (e.g., donepezil), memantine and
formulation clinical data antipsychotics

- Extended-release formulation

+ Indications: age-related cognitive impairment (e.g.,
aMCI, AAMI, ARCD), dementia, Alzheimer’s disease,
PTSD, schizophrenia, bipolar disorder, amyotrophic
lateral sclerosis, cancer-therapy-related cognitive
impairment, mental retardation, Parkinson'’s
disease, autism, compulsive behavior and
substance addiction

AGENEBIO .



AGBI101T Summary

*Restores balance to key brain network in aMClI

=Hippocampal/entorhinal cortical network imbalance drives brain
atrophy

=AGBI101 has demonstrated very clear target engagement

‘Phase 3 ready risk-mitigated development program
=Successful franslation from animal models to Phase 2 clinical data
=Safety profile already established at >12 times the AGB101 dose
=Clear regulatory pathway now exists in high-need disease state
=Strong intellectual property — supported by clinical data
=Generic substitution not an issue

AGENEBIO :



Novel Program in Late Discovery Stage:

Multiple Potential Indications with Unmet Need

Late Discovery Stage Ready for Clinical Development

Rapid franslational IND ready 2017 Strong intellectual property
ﬁ'o:enhql fo human clinical Compounds identified with strong PAM * Issued US patent claim on use of
o activity, high receptor selectivity and GABAT/'\ a5 agonists ’r? treat
[ i cognitive impairmen
- Phase 1 receptor occupancy behavioral efficacy gnitive impai

* NCE patent for pyridazine series
allowed July 2015

» Pending worldwide application
claims on novel GABA, a5 agonists
(NCEs)

study - Next steps: Lead identification and IND-

» Phase 2 fMRI study enabling toxicology

Applicability to Multiple Cognition-Related Indications with No Current

Therapeutic Options

MCI

oo ontents lists available at SciVerse ScienceDirect
. " . . » Lo e mere ettt
Selective GABAy 15 positive allosteric modulators improve cognitive function in Neuropharmacology
ﬂgEd rats with memory impﬂil'mem A Novel a5GABA ,R-Positive Allosteric Modulator ELSEVIER Journal fsevi
) ) Reverses Hyperactivation of the Dopamine System
Ming Teng Koh **, Sharon Rosenzweig-Lipson, Michela Gallagher™ in the MAM Model of Schizophrenia The brain GABA-benzodiazepine receptor alpha-5 subtype in autism spectrum
:nemp_mmmgmmsmg,pm Hoplins Universiy Ames Hal, 3400 North Charls teet, Balimore, MD 21218, USA disorder: A pilot ['CJRo15-4513 positron emission tomography study
Ageeio, o, 171 Narth ik Sre, S 20, Camel, Y 4632, U5 L e o T e ey Uyt Maria Andreina Mendez?", Jamie Horder®*, Jim Myers¢, Suzanne Coghlan®, Paul Stokes®,
Wisconsin-Miwaukee, Mitwaukee. W1, USA David Erritzoe, Oliver Howes ¢, Anne Lingford-Hughes®, Declan Murphy?, David Nutt®
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Company Summary

* Unparalleled science with right team in place
 Clear clinical and regulatory pathway to FDA approval
» Key patentsissued for all pipeline assets

» Substantial multi-billion dollar commercial opportunities

Potentially the first therapeutic for
AGB10l oMCI and the first to delay progression

to Alzheimer’'s dementia

AGENEBIO .
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