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iIsolated human organs and tissues
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Enabling Drug Discovery in Human Tissues
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Organs are shipped to
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Organ donor

Measurement of drug effects

Organs are collected and perfused
with proprietary solutions

» U.S.A.-based network: high ethical standards and large donor population
» Advanced procurement methods ensure sample viability
» Rigorous QC guarantees tissue quality
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A variety of Tissues are Available From
Healthy or Diseased Donors
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Predictive of clinical outcomes
O

Lower development risks related
to interspecies differences
O

Study of drug action in healthy or
pathological states
o

Reliable assessment of potency
to guide first in human dosing
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Human Tissues in Drug Discovery

LEAD IDENTIFICATION CLINICAL
Establish compound potency CANDIDATE SELECTION
and selectivity in primary adult . | decisi - fidat
human cells and tissues. S m;dm and clinical study deeign REGULATORY V
leveraging preclinical human data. APPROVAL

TARGET LEAD CLINICAL
IDENTIFICATION a OPTIMIZATION TRIALS
Identify novel therapeutic targets Maximize efficacy and safety of lead De-risk clinical stage
directly in human tissues. compounds using authentic human targets. toxicity signals in

ex vivo human models.
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Screening and Profiling of
New Potential Analgesics In
Human Sensory Neurons
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AnaBios Studies the Activation of
Peripheral Sensory Neurons in Vitro
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Properties of hDRG Neurons in Culture

A 30 uM AITC (4/5)
L

« Exhibit expected biophysical and

AP width = 0.90 ms . .
pharmacological properties

AHP tau = 3.13 ms

V_f
J zz% B 100.MATP 22 * Responses to nociceptive agents
* Amenable to electrophysiology, calcium
imaging, electrical field stimulation, gene
g zemn delivery

100 uM histamine (6/12)

« Useful for studying a variety of targets:
2y « \oltage gated Na+, Ca?*, K+, Cl- channels
 TRP channels
* GIuR channels, mGIuR receptors
« GABA receptors
» QOpioid receptors

ﬂj_,Ztlmv
ms

D 100 uM chloroquine (2/6)
I

AP width =7.00 ms
AHP tau = 28.63 ms

Davidson et al., PAIN (2014)
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Screening Platform: hDRG Activation by

Electrical Field Stimulation
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Validation of an inflammatory pain model by
Electrical Field Stimulation
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Electrophysiology-based Profiling of Drug
Candidates in Human Sensory Neurons

AnaBio




Assessment of Drug Efficacy in Human Target Tissue in
Pathological States

In vitro models of pathological
states:

* Inflammation

* Peripheral neuropathy

» Chemotherapy-induced pain

Prevalence of pain cases in Spontaneous firing in hDRG
the donor population neuron from chronic pain donor
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State- and Dose-dependent Inhibition of
Neuronal Activity

frequency

Increasing
AL L

Increasing drug concentration
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Measuring Drug Effects on
Human Nociceptor Action Potentials

Human DRG neurons are patched in whole cell mode and V,, is recorded using current clamp
Trains of 120 action potentials are induced at different frequencies (0.1 Hz, 1 Hz, 3Hz and 10Hz)

For each frequency 3 concentrations of the test article are applied

The fraction of remaining action potentials is calculated for each stimulation frequency and drug concentration

120 -

100 -

® \ehicle

80 > Physiological response

0 ‘ Concentration 1

Concentration 2 > Quantitative assessment of potency

60

40 A

Remaining APs (%)

Concentration 3
20 - A > Use dependence

ANALGESIA
Frequency (Hz)
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Examples and Case Studies: 1

Pain Drug Discovery
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Inhibition of Human Peripheral Neurons’ Activity by

Carbamazepine and Raxatrigine
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Human neuron-based assay can explain the analgesic effect
of Carbamazepine and Raxatrigine in trigeminal neuralgia
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Clinical outcome of
PF-771, Raxatrigine and Carbamazepine

DrugA PF-05089771 BIIBO74 (Raxatrigine) Carbamazepine
. . Nav1.7> other Nav
Selectivity Navl.7 NOT Navil.8 All Nav
. . Post-surgical pain: X Trigeminal neuralgia: v : : :
T I lgia: v
ST Diabetic neuropathy: X Low back pain: X riseminal REUraigla

» Predictive outcomes using our human-based assay

°
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AnaBios’ Human-Focused Strategy is Extensively Validated

Na,1.7 is the dominant subtype underlying TTX-s currents in small
BIOPHYSICAL AND PHARMACOLOGICAL diameter mouse & human DRGs.
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collaborations and third party
publications

=z Analyst

@SF‘!&SM“}E Long-term non-invasive interrogation of human
dorsal root ganglion neuronal cultures on an
integrated microfluidic multielectrode array

» Validation through third party successful

Cite this: Analyst, 2016, 141, 5346

PAIN" 155 (2014) 1861-1870 latf - - -
platformt clinical studies
EETRIESTOSTINIEETORIN | H. A Enrlght, S. H. Felix,” N. O. Fischer,? E. V. Mukerjee D. Soscia,” M. Mcr\emeya
K. Kulp,? J. Zhang, G. Page, P. Miller,° A. Ghetti“ E. K. Wheeler*® and S. Pannu®
=2
. L oo :
Human sensory neurons: Membrane properties and sensitization by @) o Sensory Neuron Hyperexcitability is Prevented by Group 2 eshingion,
inflammatory mediators Metabotropic Glutamate Receptors in Mouse and Human %
enter
Steve Davidson ™', Bryan A. Copits *', Jingming Zhang®, Guy Page ", Andrea Ghetti®, Steve Davidson', Judith P. Golden', Guy Pagez Jingming Zhang? Andrea GhettiZ, and Robert W. Gereau Iv! e
Robert W. Gereau IV** 1. Pain Center and Dep of University School of Medicine, St. Louis, MO. 2. Anahiasl saolleco
*Washington University Pain Center and Department of Anesthesiobgy, Washington University School of Medicine, St Louis, MO 63110, USA J ALLERGY CLIN IMMUNOL
® AnaBios Corporation, San Diego, CA 92109, USA Background and Significance lu2 | cord and skin mGlu2 mam 2018
1. [wan 210 EN human
| | ‘ i | |ﬁ§ _— 22| New mechanism underlying IL-31-induced
Poster ACTION OF BIASED-MOR AGONISTS TO INHIBIT DEPOLARIZATION-INDUCED i iti
# PW47 CALCIUM MOBILIZATION IN CULTURED HUMAN DRG NEURONS atoplc del’matltls
7 e SiF Americ J. Zhang’ P. €. Willr, Z Ra;gwi’ﬁr\,l Py Hae D L Gemer Achet: AnaBios
NeuroSci. Discovery, Eli Lil ompany, Indianapalis, IN, USA, *AnaBios Corp., San Diego, CA, USA, tin human i » i i i a 3
Answars ThatMatter Discovery Chemistty & Res. Tachnologies, El Ll & Compary, Indlaapols, I\, US4 ool Jianghui Meng, PhD,"* Masaki Moriyama, PhD,” Micha Feld, PhD," Joerg Buddenkotte, MD, PhD,*" Timo Buhl, MD,*
——— e TR Attila Szollosi, PhD,” Jingming Zhang, PhD," Paul Miller, PhD,"” Andre Ghetti, PhD,” Michael Fischer, MD,
e e o = — n — o33 e w0 e ez s e | | Peter W. Reeh, MD,! Chunxu Shan, PhD,*® Jiafu Wang, PhD,” and Martin Steinhoff, MD, PhD"><** Dublin, Ireland: San
SNSRI ST |1 G R T e o reeesbr || 4 5 580 seens 1 rons sevstve B T e R y 8 ~alif- ) > 5 " »
e T3, 2 o et UoR G Francisco and San Diego, Calif: Dusseldorf, Gottingen, and Erlangen, Germany; Doha, Qatar; and Vienna, Austria
] S
ey
B R o et o o

R e TR Systems/Circuits

WETHODS

v 28 UEA. 813 toveues e Ervis Gue st £3n
Restan s o Fracca Guceines e e ot
[t

=2 r2: The Cancer Chemotherapeutic Paclitaxel Increases Human
M__“ and Rodent Sensory Neuron Responses to TRPV1 by
smesemd Activation of TLR4

o — e A o
CSAT Dt S BUA o ass e,

eces e 2n oot cresm s

% 2+ Yan Li! Pavel Adamek,* Haijun Zhang,® Claudio Esteves Tatsui* ®Laurence D. Rhines,? Petra Mrozkova,’ Qin Li,*
s o] Alyssa K. Kosturakis,* Ryan M. Cassidy,” ©Daniel . Harrison,? Juan P. Cata,’ Kenneth Sapire,’ Hongmei Zhang,’
28 Ross M. Kennamer-Chapman,” Abdul Basit Jawad,” Andre Ghetti,? Jiusheng Yan,’ Jiri Palecek,!

= f::l:ﬁfﬂfmﬁfﬁ'ﬁi‘fﬁ’.l,nM Neurogastroenterology
—— Cancer Center, Houston, Texas 77030, *Dep
3 T et || G v et [+ s s o Cch Republic ‘Depanmen\u(,\nt&lhtm ORIGINAL ARTICLE
SRR L-2n3 V458 ofman 00 Sonors are sev®¥ Center, San Antonio, Texas 78229, 7Univers| . . o .
s i e e o0 o-Conotoxin V1.1 inhibits human dorsal root
- s st v s ganglion neuroexcitability and mouse colonic
‘ : S nociception via GABAg receptors
Conve rgence | ......= ! I I‘ el [ IR — Joel Castro,' Andrea M Hamngmn Sonia Gci- Caraballo Jessica Maddern,"
- ! SEEEE el || SSSeRaRSSstI Luke Grundy,’ Jingming Zhang,’? Guy Page,? Paul E Miller,? David J Craik,
David J Adams,” Stuart M Brierley'

19

Early Human Insights




AnaBios’ Human-Focused Strategy for Pain Drug Discovery

~
I HTS in cloned cell lines overexpressing target |1 |
I Selectivity screening |
|
imaging assay 1

Activity in hDRG:
Action potential inhibition

Human tissue-based Activity in hDRG:
assays Action potential inhibition
in pathological states 1

Cardiac safety:

Human cardiac AP and
L contractility ‘

Animal models for
ADME / PK & Safety pharmacology / Tox.
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Assessment of drug effects in ex vivo human models

O
Study of drug action in the context of pathological states
0

Bypass cross-species differences

®
Measure drug effects and potency across authentic

human neuronal populations
o

Maximize opportunities for successful translation

AnaBio
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An ex vivo human model of
pain for enabling
translational research and
drug discovery
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