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Sciences’ Plant-inspired Parkinson’s Drugs




Sciences OTCQB:GBLX
Corporate Overview

Plant-Inspired Biotech Developing Prescription Drugs

Drug Development Pipeline: Preparing lead candidate in PD for First-in-Human Trial
* Parkinson’s Disease (PD): Patent issued; Preparing for First-in-Human Q4 2023
e Chronic Pain (CP): Patent issued; Preclinical study on-going at the NRC Canada
* COVID-Cytokine Release Syndrome (CRS): Patent filed; Preclinical study at Michigan State Univ.
* Heart Disease (HD): Patent issued; Proof-of-concept obtained at the University of Hawaii
* Anxiety (ANX): Patent filed; Preclinical study on-going at the NRC Canada

Discovery Program: Intellectual Property Portfolio covers >60 serious health conditions

* 6 US & 3 Foreign Patents Issued; 18 US & 49 Foreign Patents-Pending
* Proprietary Drug Discovery Platform — PhAROS™ Drug Discovery Engine
* Natural Products Research Combining Traditional Medical Systems and Al/Machine Learning
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Sciences’ Drug Development Pipeline

CLINICAL TRIALS
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Parkinson's Disease
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|dentification of minimum essential therapeutic mixtures from Cannabis

plant extracts by screening in cell and animal models of Parkinson’s disease

Michael G. Morash1, Jessica Nixon1, Lori M.N. Shimoda2, Helen Turner2, Alexander J. Stokes3, Andrea L.
Small-Howard4*, and Lee Ellis1

1 National Research Council of Canada, Halifax, Nova Scotia, Canada; 2 Chaminade University, Honolulu, HI; 3 John A. Burns School of Medicine, University of Hawaii, Honolulu, HI;
4* Gb Sciences, Inc., Las Vegas, NV



Sciences’ Drug Discovery Process

PhAROS™ Drug Discovery Platform A

JYNely Data Analytics & Machine Learning )
High Throughput Screening System :
Disease-specific cell & animal models )

N

Plant-inspired, Minimum Essential Mixtures
Synthetic cannabinoid APl & IP (comp and useL




Best of Both = Plant-Inspired Medicines

Whole Plant Medicines Single Active Ingredient Drugs

e 1000’s of years of use in TMS e US FDA Friendly

* Multiple Active Ingredients * Single Active Ingredient

* Multiple low affinity ligands & * One high affinity ligand and one
>one disease-related target disease-specific target

* Plant Sourcing Varied e APl Manufacturing Consistent

* Difficult to achieve strict cGMP * Manufactured to strict cGMP
manufacturing standards standards

e Often nutraceutical products e US FDA approval process
without US FDA premarket ensures premarket review of

safety & efficacy data safety & efficacy data



Plant-Inspired Minimum Essential Mixtures @

1. Reduced Number of Compounds

* Sequential Screening Preserves Molecular Synergies in Plant Extracts
e 3 Active Pharmaceutical Ingredients (API) in each Minimum Essential Mixture
 Manufactured under cGMP using synthetic APl (homologs of plant compounds)

2. Mechanisms of Action
 More complete model of biological targets regulating a biological disorder
* Not one drug = one target approach
* More complex, but not unknowable

3. Proprietary Oral Delivery Methods

* Increased bioavailability
* Increased patient compliance
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Sciences’ Parkinson’s disease MEM™



Parkinson’s disease: Multi-factorial Disorder @

Mitochondrial Dysfunction

e Dysregulated Calcium Levels + Electron Transport Chain
e Increased ROS Contribute to Neuronal Cell Damage & Death

+# Lysosomal Dysfunction

2 e Not clearing senescent mitochondria & misfolded proteins
| o Interfering with synaptic transfer of neurotransmitters?




Parkinson’s disease: Multi-factorial Disorder

Neuro-Inflammation

e Contributes to PD pathology: ie, neuropsychiatric & gut health
e Either a cause or an effect of PD disease progression

| Death of Dopaminergic Neurons

| ® Hallmark Feature in Pathology (substantia nigra region)
e Reduced Dopamine Levels related to PD Symptoms

Motor & Non-Motor Symptoms

e Motor: Tremor, Stiffness, Slowness of Movement
e Non-Motor: Sleep, Swallowing, Digestion, Neuropsychiatric




Parkinson’s MEM: Mechanisms of Action @

Potential Role of Cannabis-based Ingredients in PD therapeutics

1. Cellular Level: Mitochondrial Dysfunction & Reactive Oxygen Damage
* Multiple cannabinoids (Cb’s) are Anti-Oxidants (Hampson et al., 2000)
* Cb’s help mitochondrial dysfunction, oxidative stress & neuroinflammation (Mani et al. 2021)
 CBD/TRP channel activation restores calcium dysregulation in mitochondria (Hong et al., 2020)

2. Systems Level: Desensitization of Dopamine (DA) Response in PD
* Cb’s help alleviate desensitization of DAergic in PD (More & Choi, 2015)
* High CB1/CB2 & TRPV1 levels in midbrain (Basal Ganglia, globus pallidus & substantia nigra)
* ECB neuromodulation: DAergic, glutamatergic & GABAergic (Patricio et al., 2020)
* ECB Retrograde Signaling at synapse for inhibitory regulation of neurotransmitter release

3. Systems Level: Death of Dopaminergic Neurons (DAergic)
* Death of DAergic neurons in substantia nigra (Gonzalez-Rodriguez et al., 2020)
* Cb = neuroprotectants as anti-oxidants, calcium reg. & anti-inflammatory (Patricio et al., 2020)

4. Systems Level: Motor Symptoms
* CB Receptors & Cb levels high in Basal Ganglia regions (Gonzalez-Rodriguez et al., 2020)
* Slowness of movement in 6-OHDA model (Feng et al., 2014, Benvenutti et al., 2018)
* Tremor & Rigidity (new data to support)



‘Sciences Parkinson’s Disease MEM "~ Screens

Metabolomic Profiles
>100,000 potential mixtures

In silico analysis of cannabis profiles & literature review
used to select compounds
for study in complex mixtures

ﬂ

Chgminhade
University

Minimum Essential

Mixtures
< 100 mixtures

Zebrafish

Drug Candidates

Figure 1. Reducing Complexity Identifies Minimal Essential Mixtures of Compounds for Parkinsonian Movement Disorders
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Parkinson’s MEM: Screens & Mech of Action

DAergic Neuron Assays

Mitochondrial Effects

* N-methyl-4-phenyl-1, 2, 3, 6-
tetrahydropyridine (MPTP)

e Taken into cells through dopamine
transport system (DAergic neurons)

* MPTP cleaved by MOA (intracellular)
to MPP+ poisons the mitochondrial
electron transport chain (>ROS/RNS)

Dopamine Secretion
* PD = impaired DA release

* Measure % increase in dopamine
secretion relative to control



Initial Complex Mixture Results

In silico screening of Cannabis metabolomic profiles

* 11 cannabinoids & 19 terpenes measured per chemovar

* Desired profiles based on in silico data analytics & literature review
(neuroinflammation, dopamine release, anti-oxidants, etc.)

Complex Mixture screening in DAergic neurons

* Tested >1000 complex mixtures (9 to 12 compounds in each)

* Rank ordered complex mixtures based on cell assay performance
* Chose MIX 1 (best performing complex mixture) for further study

MIX-1 Complex mixture to be optimized for MEM
5 Cannabinoids: 2 Major (CBD & CBN) + 3 Minor (CBC, CBG, CBDV)
5 Terpenes: D-limonene, linalool, t-nerolidol, a-pinene & phytol a n

T T
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MPTP: Dose Response of Individual Cannabinoids
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Figure 2. Tested the performance of components in MIX 1 separately. For the MPTP/MPP assay, the effectiveness is presented as the % protection
from MPTP/MPP cell death evaluated based on the MTT cell viability assay, where the experimental value is normalized relative to the vehicle control.
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MPTP: Dose Response of Individual Terpenes
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Figure 3. Tested the performance of components in MIX 1 separately. For the MPTP/MPP assay, the effectiveness is presented as the % protection
from MPTP/MPP cell death evaluated based on the MTT cell viability assay, where the experimental value is normalized relative to the vehicle control.
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Cannabinoid Contribution to Mix Greater Than Terpenes

B % Protection from MPTP/MPP+-induced Cell Death

B % Increase in DOPA release relative to positive control (PMA/lono)
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Figure 4. A. Cannabidiol (CBD)
and Cannabinol (CBN) were
the major (>5% w/v in the
original cannabis extracts)
cannabinoids tested. B.
Cannabichromene (CBC),
Cannabigerol (CBG), and
Cannabidivarin (CBDV) were
the minor (<5% w/v in the
original cannabis extracts)
cannabinoids tested. C. MIX-1,
MIX-2, and MIX-3 tested
without or with the addition
of a major cannabinoid (CBD
or CBN. An asterisk * indicates
a p-value <0.05 for the
replicates relative to their
respective vehicle control
replicates.

e i A
™ | s

Chaminade
Liniversity


about:blank

Parkinson’s MEM: Screens & Mech of Action @
DAergic Neuron Assays Zebrafish Assays

Mitochondrial Effects Motor Symptoms

* N-methyl-4-phenyl-1, 2, 3, 6- * 6-Hydroxydopamine (6-OHDA) =
tetrahydropyridine (MPTP) a neurotoxic synthetic dopamine

» Taken into cells through dopamine which selectively causes death in

transport system (DAergic neurons) dopaminergic neurons

» MPTP cleaved by MOA (intracellular) Slowness of Movement
to MPP+ poisons the mitochondrial * Total distance traveled

electron transport chain (>ROS/RNS) * Center point measurements
e Standard assay=gross movement

Tremor & Rigidity
* Novel phenotype

* Measure % increase in dopamine * Pixel-wise measurements
secretion relative to control * Quality of movement

Dopamine Secretion
* PD = impaired DA secretion




6-OHDA Targets Dopamine-Production @

Bright Field

OHDA 375 pum

Figure 5. Immunohistochemistry
of OHDA 48-120hpf treated
larvae. Anti-Tyrosine Hydroxylase
(Anti-TH) antibody at a 1:500
dilution). Reduced expression of
dopamine linked-biomarker
evident after 72 hrs of exposure
to OHDA at stated concentrations.
Similar pattern using cell-death
markers.

Untreated OHDA 825 um




Movement Studies: Distance Traveled vs ‘Tremor’

Motor Symptoms
6-Hydroxydopamine (6-OHDA) = Center point Activity
neurotoxic synthetic dopamine
which selectively kills DAergic
neurons
Slowness of Movement

 Total distance traveled

e Center point measurements

» Standard assay=gross

movement

Tremor & Rigidity

* Novel phenotype

* % Pixel-change measurements

e Quality of movement

Figure 6. Measuring Motor Symptoms. Center point analyses were used to calculate the Total Distance Traveled for gross
movement measurements. Whereas, Activity was measured on a % pixel-change basis for determinations of quality of
movement including ‘tremor-like’ behavior. The % pixel-change measurements were translated into Activity states. Both the
frequency of changing between Activity States and the Duration in the (non-tremor/‘on’) Activity States were reported.




OHDA Model of PD-like Motor Symptoms in Zebrafish
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Three Equimolar MEM™ Reduced PD-like Symptoms
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Figure 8. Minimal Essential
Mixtures (MEM) alleviate
OHDA mediated
hypoactivity. A — Five
cannabinoids were used to
create the 10 possible 3
component equimolar
mixtures. Each of the 0.5uM
MEM was assessed for its
ability modify total distance
travelled of B - Carrier Control
(CC) or C—150uM OHDA.
Data is normalized to either
CC (B) or OHDA (C).

* = p<0.05, ** p<0.01.




Three Equimolar MEM™ Reduced PD-like Symptoms
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Figure 9. Equimolar MEMs
alleviate both OHDA
mediated frequency and
cumulative duration
deficits. Activity metrics of
Average Frequency (A), High
+ Medium Cumulative
Duration (B) and Total
Distance (C) for equimolar
MEMs at 0.5, 0.25 and
0.1uM. +150uM OHDA vs
150 uM OHDA. * p < 0.05,
**p<0.01, *** p<0.001.




Optimized Cb-Ratio MEM™ Outperformed Equimolar MEM™
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Figure 10. Twenty-two Cannabinoid-Ratio Optimized MEM™ Reduced PD-motor Symptoms. Concentrations of the three
cannabinoids in each MEM results cell are shown starting with CBD (labeled in the top row). The second cannabinoid/
concentration for each ratio result is in the first column of the table, and the last cannabinoid/concentration is above the
cell in the row containing the label of the original equimolar ratio formula. * = p < 0.05, ** =p <0.01, *** =p <0.001 on
either side of the “/” represent the level of statistical significance in change in the Frequency of Activity State Change

metric (right-side)/Cumulative Duration metric (left-side) of zebrafish exposed to the MEM + OHDA versus the
indicates a further

reduction or increase in PD-like symptomes.

o n

OHDA-alone group. Zeroes represent no statistically-significant change in activity, “-




Optimized MEM™ Reduced PD-like Motor Symptoms
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Figure 11. Optimal
MEM™ ratios alleviate
both OHDA -mediated
activity state frequency
of shifting and
cumulative duration
deficits. Activity metrics
of Average Frequency (A,
C) and High + Medium
Cumulative Duration (B,
D). Optimal MEM vs
methanol carrier control
(A and B), and Optimal
MEM+150uM OHDA vs
150 uM OHDA (C and D).
*p <0.05, ** p<0.01,




Conclusions: Significant PD-Motor Symptom Reduction
PD MEM" in Parkinson’s Animal Study—NRC Canada

e Zebrafish model of Parkinson’s Disease-72 hr OHDA Exposure
e Restored overall movement levels (measured based on total distance moved)
* Reduced “resting tremor”(measured frequency & duration of shifts in activity states)
* Normal startle response (Light/Dark)

e Statistically Significant Reduction of PD-like Motor Symptoms
e 3 of 10 Equimolar MEM™
e 22 of 63 Cannabinoid-Ratio Controlled MEM™
* 5 outperformed the other MEM™
* 3 selected for formulation and ADMET testing as clinical trial prototypes

Sciences me



Results suggest Mechanism of Action of MEM

1. Cellular Level: Mitochondrial Dysfunction
* Cannabinoids protected against MPTP/MPP+
* Mixtures enhanced protection against MPTP/MPP+

2. Cellular Level: Dopamine (DA) Release
* Cannabinoids increased dopamine release n
* Mixtures enhanced dopamine release s
Chaminade

3. Systems Level: Death of Dopaminergic Neurons (DAergic) University
e Anti-TH visualization in the midbrain of the zebrafish confirms
e Cannabinoids appear to be neuroprotectants (6-OHDA)

4. Systems Level: 6-OHDA Induced PD-Motor Symptoms
* Slowness of movement = Mixtures improved total distance traveled
* Tremor = Mixtures increased “on” periods (no ‘tremor’)

7\
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GDsciences OTCQB:GBLX
Summary: Plant-Inspired Strategy

Formulations: Minimum Essential Mixtures (MEM™)
 Whole plant efficacy retained, yet manufacturing efficiencies of single ingredients
e MEM™ retain molecular synergies of complex (>100 compounds) plant extracts
* Optimized to 3 compounds per MEM™

Active Ingredients: Synthetic Homologues of Plant Compounds
* Synthetic homologues are identical in structure to plant compounds
* Regulatory & supply chain advantages over plant-based compounds
 Manufactured under current Good Manufacturing Practices (cGMP)

Delivery Modes: Oral Routes
* Improved bioavailability
* Increased patient compliance
* Oral dissolving tablets (ODT), oral nanoparticles, oral thin film, gel capsules



PD Clinical: Orally Disintegrating Tablets (ODT)
Zydis™ Orally Disintegrating Tablets (ODT)

* Unique, freeze-dried oral solid dosage
* Instant oral dispersion — typically less than 3 seconds

Parkinson’s MEM™ in Zydis™ ODT

e Convenient dosing solution for Parkinson’s patients

* Greater than 50% of Parkinson’s patients have
swallowing problems

Clinical Advantages
* Improved bioavailability

* Increased patient compliance

Zydis™ Orally Disintegrating
* Rapid onset through buccal/sublingual absorption Tablets (ODT)

SCienceS Catalent.



Sciences’ Research & Development Partners
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‘Sciences' Scientific Advisory Board

ANDREA SMALL-HOWARD, PHD, MBA

Chairman of the Scientific Advisory Board, Chief Science Officer and
President of GB Sciences/GBS Global Biopharma

Dr. Andrea Small-Howard has more than 20
years of scientific research experience; as well as
executive experience in the biopharmaceutical
industry supervising research & development,
manufacturing, and quality control divisions in
the US and China.

DR. HELEN TURNER

VP Innovation, Professor of Natural Sciences & Mathematics at
Chaminade University

Helen Turner is Vice President of Innovation and
Dean of the Division of Natural Sciences and
Mathematics at Chaminade University in
Honolulu, Hawaii.

DR. NORBERT E. KAMINSKI

Professor, Department of Pharmacology
& Toxicology, MSU

Dr. Norbert E. Kaminski is a Professor in the
Department of Pharmacology and Toxicology
and is the Director of the Institute for Integrative
Toxicology, at MSU.



.Sciences’ Scientific Advisory Board

DR. CARLOS F. RIOS-BEDOYA

Corporate Director of Scholarly Inquiry
at McLaren Health

Dr. Carlos is the Corporate Director of Scholarly
Inquiry at MclLaren Health overseeing research
across 13 health care facilities with over 30
residency programs in Michigan.

DR. ZOLTAN MARI DR. ALEXANDER STOKES
Director of the Parkinson's Disease and Movement Disorders Assoc. Professor at the University of Hawaii in the John A
Program and The Ruvo Family Chair, Cleveland Clinic Lou Burns School of Medicine's Center for Cardiovascular
Ruvo Center for Brain Health in Las Vegas, NV Research, Founder, Makai Biotechnology, LLC
Dr. Zoltan Mari graduated first in his medical Dr. Alex Stokes has an impeccable pedigree from
school class in Hungary before completing a a twenty-five career in research and
post-doctoral fellowship in SUNY Downstate development. He has an excellent track record
(Brooklyn, NY) on Parkinson disease (PD) animall of cutting-edge research.

models and electrophysiology.
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Disclaimer: Forward Looking Statements

This presentation contains forward-looking information, within the meaning of applicable securities laws in the USA and Canada,
that relate to Gb Sciences, Inc. or GbS’s current expectations and views of future events (“forward-looking information” or “forward-
looking statements”). In some cases, these forward-looking statements can be identified by words or phrases such as
“market opportunity”, ‘revenue opportunity” “may”, “might”, “will”, “expect”, “anticipate”, “estimate”, “intend”, “plan”,
“indicate”, “seek”, “believe”, “predict”, or “likely”, or the negative of these terms, or other similar expressions intended to identify
forward-looking information. Statements containing forward-looking information are not historical facts. GbS has based
these forward- looking statements on its current expectations and projections about future events and financial trends that
it believes might affect its financial condition, results of operations, business strategy, and financial needs. These forward-looking
statements include, among other things, statements relating to: GbS’s business strategy; GbS’s plans and objectives; the ability for
GbS’s formulations to deliver approved drugs; the market opportunity, expected medical benefits, viability, safety, efficacy, dosing
and milestones. Forward-looking information contained herein reflects the current expectations or beliefs of GbS based on
information currently available to it and is subject to a variety of known and unknown risks and uncertainties and other factors that
could cause the actual events or results to differ materially from any future results, performance or achievements expressed or
implied by the forward-looking information. These risks, uncertainties and other factors should be considered carefully, and investors
should not place undue reliance on the forward- looking information. Any forward-looking information speaks only as of the date on
which it is made and, except as may be required by applicable securities laws. GbS disclaims any intent or obligation to update or
revise such forward-looking information, whether as a result of new information, future events or results or otherwise. Although GbS
believes that the expectations reflected in the forward-looking information are reasonable, they do involve certain assumptions,
risks, and uncertainties and are not (and should not be considered to be) guarantees of future performance. It is important that
each person reviewing this presentation understands the significant risks attendant to the operations of GbS.
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