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New Therapies Urgently Needed for Californians Suffering From Knee OA
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TOTAL ANNUAL BURDEN
OVER $8 BILLION™
VISCOSUPPLEMENTATION® : TOTAL KNEE OTHER DIRECT LOST WAGES & COMORBIDITIES &
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~$0.6 BILLION ~ ~$15BILLION = ~$4.4BILLON = ~$1.0BILLION  ~$0.8 BILLION Substantial costs to
Intra-articular hyaluronic Surgery, hospitalization, Physician visits, imaging, Absenteeism, presenteeism,  Impact of obesity, cardiovascular patients, healthcare
acid injections and related care medications, physical therapy, and early retirement disease, diabetes, and post- system, and society
bracing, etc. surgical complications e
Knee OA is a chronic, progressive condition that ? There is a critical need for
impacts mobility, quality of life, and independence. ' ® / disease-modifying therapies. 112
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Knee Osteoarthritis (OA): Prevalent Chronic Disease with Significant Unmet Need

No Effective Treatments
Compromised pain/function
Nothing to delay/prevent joint replacement

JIss

NSAIDs, Tylenol,
Opioids,
Walking aids

Steroids: 4-12 weeks, no re-dosing
Hyaluronic acid: No/low benefit
Platelet-rich plasma: Low evidence

Total Knee Replacement 1.2M/
year in US; growing 7%"?and
20-30% still have chronic pain3

Patients average 13 years
of pain/disability with
limited treatments?®

Significant morbidity/mortality;
#1 cause of disability; a top
cause of chronic pain®

Existing treatments have significant
safety concerns (black
box warnings, addiction)®-8
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IL-1 Plays a Central Role in OA Inflammation, Pain, and Disease Progression

Evidence from biochemical studies, human genetics, clinical trials, and Genascence’s own data support IL-1
as a critical target for both pain and disease progression in OA
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(e n dog enous Association of the Interleukin-1 Gene Cluster on
pyroge n) Chromosome 2q13 With Knee Osteoarthritis

Implicated in
pain
signaling®

www.impactjournals.com/oncotarget/ Oncotarget, 2017, Vol. 8, (No. 3), pp: 4228-4233
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IL1R1 gene polymorphisms are associated with knee

Rheumatol Int (2012) 32:2135-2141 lan population
DO 10.1007/500296-011-1946.3

-an Wei', Daihe Li', Yong Wang', Chao

. ORIGINAL ARTICLE 14 in Liut
Alters bone Stimulates 1 and Wanlin Liu
JLIATEHE] immune system IL1B -511(G>A) and ILIRN (VNTR) allelic polymorphisms
(oste oclast ([y mp ho cyte and susceptibility to knee osteoarthritis in Croatian population

activating activating Zdravko Jotanovic - Godirey Essien Etokebe - Radovan M{ INterleukin 1 receptor antagonist (/L7RN) gene

factor)® factor)? Senia Baten - ke Seutan - Ziacke Dempe ¢ Tvariants predict radiographic severity of knee
osteoarthritis and risk of incident disease
Mukundan Attur @, Hua Zhou,? Johathan Samuels," Svetlana Krasnokutsky,'
Michelle Yau,? Jose U Scher," Michael Doherty,” Anthony G Wilson @,
anne M Jordan,® Braxton Mitchell,”*
The Journal of Infectious Diseases & ) h wvma -
Q’"lDbA _ adlll  |10i:10.1136/annrheumdis-2019-216055
Promotes Interleukin-1 Receptor Antagonist Gene (ILIRN) Variants
Inhibits cartilage Modulate the Cytokine Release Syndrome and Mortality
- g of COVID-19
C h O n d roge n e S I S d e St ru Ct I 0 n ml::n:::k'lzr?l‘l;:d" ;E::;I:p:::::ﬂzz‘ ‘Samrachana Adhikari,** Eduardo hturrate,” Xiyue Li.” Stephanie Tuminello,” Nan Hu,' Aravinda Chakravarti,**
(catabolin)? e e e e e e e

X GENASCENCE

o o~ W N =



https://pubmed.ncbi.nlm.nih.gov/21304099/
https://pubmed.ncbi.nlm.nih.gov/21304099/
https://pubmed.ncbi.nlm.nih.gov/21304099/
https://pubmed.ncbi.nlm.nih.gov/21304099/
https://pubmed.ncbi.nlm.nih.gov/21304099/
https://pubmed.ncbi.nlm.nih.gov/3126028/
https://pubmed.ncbi.nlm.nih.gov/3126028/
https://pubmed.ncbi.nlm.nih.gov/3126028/
https://pubmed.ncbi.nlm.nih.gov/3126028/
https://pubmed.ncbi.nlm.nih.gov/3126028/
https://pubmed.ncbi.nlm.nih.gov/3278078/
https://pubmed.ncbi.nlm.nih.gov/3278078/
https://pubmed.ncbi.nlm.nih.gov/3278078/
https://pubmed.ncbi.nlm.nih.gov/3278078/
https://pubmed.ncbi.nlm.nih.gov/3278078/
https://pubmed.ncbi.nlm.nih.gov/3278078/
https://pubmed.ncbi.nlm.nih.gov/3278078/
https://pubmed.ncbi.nlm.nih.gov/3278078/
https://pmc.ncbi.nlm.nih.gov/articles/PMC2688727/
https://pmc.ncbi.nlm.nih.gov/articles/PMC2688727/
https://pmc.ncbi.nlm.nih.gov/articles/PMC2688727/
https://pmc.ncbi.nlm.nih.gov/articles/PMC2688727/
https://pmc.ncbi.nlm.nih.gov/articles/PMC2688727/
https://pmc.ncbi.nlm.nih.gov/articles/PMC2688727/
https://pubmed.ncbi.nlm.nih.gov/3875658/
https://pubmed.ncbi.nlm.nih.gov/3875658/
https://pubmed.ncbi.nlm.nih.gov/3875658/
https://pubmed.ncbi.nlm.nih.gov/3875658/
https://pubmed.ncbi.nlm.nih.gov/3875658/
https://pubmed.ncbi.nlm.nih.gov/3875658/
https://pmc.ncbi.nlm.nih.gov/articles/PMC2690713/
https://pmc.ncbi.nlm.nih.gov/articles/PMC2690713/
https://pmc.ncbi.nlm.nih.gov/articles/PMC2690713/
https://pmc.ncbi.nlm.nih.gov/articles/PMC2690713/
https://pmc.ncbi.nlm.nih.gov/articles/PMC2690713/
https://pmc.ncbi.nlm.nih.gov/articles/PMC2690713/

Previous Attempts to Target IL-1 Have Been Mixed Because Drug Delivery to
Joints is Challenging
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Intra-articular delivery:

Rapid efflux from joints (hours)
Initial attempts with anakinra effective at Day 4 but not long term’

Systemic delivery:
Systemic side effects (neutropenia, infections)
and limited/variable penetration into cartilage

Multiple studies showing trends in pain and lower TKR rates with
systemic IL-1 inhibitors®3

 GENASCENCE 2. Shicker M. ot al . Annal_lnt. Med, 2020; 178(7): 509515,
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GNSC-001: “Biofactory” Produces Therapeutic Protein Deep Within Joints
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Patient receives single
infra-artficular injection
(simple office-based procedure)
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AAV targets both, synovium
(synoviocytes) and cartilage

(chondrocytes)
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Expression of IL-1Ra protein
from synoviocytes and
chondrocytes
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Blockade of IL-1 signaling with
IL-1Ra (IL-1 receptor antagonist)
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Overview of GNSC-001 Clinical Development Program
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15-007542 DONATELLO RAPHAEL

Phase 1 (n=9) Phase 1b (n=67) Phase 2/3
Investigator-Sponsored Company-Sponsored (n=240)
Single Ascending Dose Safety, Dose-Ranging * Primary EP: Pain/Function
First-in-Human study Immune Conditioning Secondary EP: Structural

Well-tolerated; Well-tolerated; Planned Initiation
No product-related SAEs Robust IL-1Ra expression 2027

Series Afunding Series B funding
CLIN-2 Award Potential for additional CIRM support




DONATELLO Phase 1b Study Design: Dose-Ranging and Pharmacodynamics

DONATELLO

Objectives: Endpoints:
Determine safety and dose for further development Primary: Safety
Investigate potential role for immune conditioning (IC) Key Secondary: IL-1Ra levels in synovial fluid

Exploratory: Patient reported outcomes, immune responses

Randomized

1:1:1:1:1
N=53

1x10"3vg; oral IC*

Synovial Fluid+ 8

BL M1 M3 M6 M12 | M24 M36 M48 M60
Key Assessments/ Endpoints h h e e h h h h h
Synovial IL-1Ra levels (V] (] (] (] (] ()
Adverse everts © © © =»n 1 e © © ©

* Immune conditioning
BL = baseline; M = month; IA = interim analysis; 1°EP = primary endpoint
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Manufacturing Improvements Yielded Scalable, Commercially Viable Process

Pre-Change Post-Change
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Reached agreement with FDA on
new manufacturing process for GMP drug to
be used in next clinical trial
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DONATELLO Enrolled and Treated 67 Participants at 9 Clinical

Sites

Scroanad
[(N=173)
Sereen Failure f
Mot Treated R
(MN=108) l
Treated
(N=53) Assigned
{N=14)
k.
¥ ¥ r L L v
Placab GMNSC-001 GNSC-001 GNSC-001 GNSC-001 GNSC-001
tN::‘D}n 12102 vg 1102 vg, Oral IC 1210 vg 1x10" g, Oral IC 1x10" g, Oral +IA1C
(M=12) [M=11) (N=10) (N=10) (M=14)
v h L w w L
Completed Month 12 Completed Manth 12 Completed Menth 12 Completed Month 12 Complaeted Manth 12 Completed Manth 12
(N=T) (M=) (N=5) (M=5) (N=T) (M=12)

Participants were reflective of California OA population in age, gender, and race
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BASELINE
CHARACTERISTICS

A Ageinyears:

&R Mean (SD) 60.9 (8.5)

i i Gender ‘
e Male 15 (22.4%)
e Female 52 (77.6%)

| BMI:Mean(SD)  28.6 (4.3)

&9% RACE

e American Indian 1(1.5%)
> sackormmion [y
e White 50 (74.6%)
® More than One Race 3 (4.5%)
* Not reported/Other 5 (7.5%)

& etHNiCITY

e Hispanic or Latino 11 (16.4%)

® Not Hispanic or

Latino S&(80:6%)

* Not Reported 2 (3.0%)

|14




Primary Endpoint: Favorable Safety and Tolerability Profile

TEAEs: No liver enzyme elevation, changes in blood counts/ biochemistry, or signs of systemic |L-1 PONATERR®
suppression. AEs were primarily CTCAE Grade 1-2, with no treatment-related deaths or SAEs.

ey - Group 6 (n=14);
DONATELLO Groups 1-5 (n=53); Randomized SF+; Assigned

GNSC-001 GNS(E;001 GNSC-001 GNS(E;OM GNS(E;001
Placebo (1102 vg) (1x10'“ vg; (1x10™ vg) (1x10"° vg; (1x10™° vg;
Related Target Knee Adverse Events (TKAEs) oral IC) oral IC) oral+lA IC)
(N=10) (N=12) (N=11) (N=10) (N=10) (N=14)
No. of subjects with 21 related TKAE 1(10.0%) 1(8.3%) 1(9.1%) 2(20.0%) 2 (20.0%) 7 (50.0%)
No. of related TKAEs 1 1 1 2 2 15
Patients (%) with at least 1 AE of:
Arthralgia 1(9.1%) 1(10.0%) 2(20.0%) 4 (28.6%)
Joint Swelling 1(8.3%) 1(9.1%) 3(21.4%)™
Joint Effusion 2(14.3%)
Joint Stiffness 1(10.0%) 2(14.3%)
Arthritis 1(7.1%)
Bursitis 1(7.1%)
Injection site joint pain/discomfort 1(10.0%) 2(20.0%) 1(10.0%)
Injection site hemorrhage 1(7.1%)
Injection site reaction 1(7.1%)

TKAEs: Predominantly mild/moderate; only 1 Grade 3 (knee effusion) in Group 6.

Higher trend in Group 6 may relate to enrolling only synovial fluid+ population.
Overall, well-tolerated and “as expected” at all dose levels and consistent with TPP.

t Grade 3 AE was a recurring joint effusion in a single patient, deemed by investigator to be treatment-related; subject had knee fracture and OCF on MRI.
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Secondary Endpoint: Target Levels of IL-1Ra Expressed Long-Term Following

o ° ) & 8
Single, Local Injection
DONATELLO
1x10"2 vg + 1x10" vg + 1x10™ vg
PI(?S?O 1"(1,“2;)" 9 oral IC 1"(1:’:1;)" 9 oral IC oral+IA IC
(n=9) (n=7) (n=11)
10,000
iy
£ 1,000-
(@)]
o L
©
[
-
5 A 1
100 | /A48 L
N 0 @ N 0 © Q 2 % © v g N 9 v 5 Y @ N © Y
PN & NF & SIS NS SIP RS NSO VoS o
Q)@ @0 @0 @0 @0 Q)(b (8 @O @0 @O Q)fb @0 @O @0 @00 Q)fb @0 @O @0 @o(\ Q)@ @0 @0 @0 @O(\ Q)(b @O @0 @0 @O(\

IL-1Ra expression at/above therapeutic levels observed in most GNSC-001-treated participants for >12 months
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Exploratory Endpoint: NRS Pain [0-10] - Encouraging Trend in Pain A
Reduction Noted in GNSC-001-Treated Groups at 12-month Timepoint o

Pain NRS Change From Baseline by Treatment Group

Placebo GNSC-001 (1x10'2vg) GNSC-001 (1x10'2vg, Oral IC) GNSC-001 (1x10'3vg) GNSC-001 (1x10'%vg, OralIC)  GNSC-001 (1x10'3vg, Oral+IA IC)

Pain NRS CFB

%

%
%
%

%,
%,
%,
%,
%,
1,

P=0.021

4.00 P=0.26
‘ P=0.62
3.00 P=0.76 I " l

2.00 T

1.00 4

NRS Pain (0-10 scale),
Change from Baseline
(Positive score means lower
pain)

0.00
M6 M12

Placebo B L ow Dose High Dose

Although study was notdesigned / powered to measure pain outcomes, encouraging responses observed
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DR. SUSAN BUKATA
UC SAN DIEGO | DONATELLO INVESTIGATOR
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Program Milestones Show Continued Momentum in Clinical and Regulatory

2023 2024 AVES 2026
2022
’ _____________________
DONATELLO P Cohort 6 Database
FDA Clearance Expansion Lock |
: !
- | First Patient Last Patient Last Patient
Clinical In In @ 12M I
I I Phase 2/3 Protocol
I Submission and Clearance
|
: !
| Fast Track Designation ‘ I
I Type C Meeting (CMC) ‘ I
Regulatory I
Type B Meeting (Clinical) ‘ |
|
]

RMAT Designation
) - ! 1

Q CLIN-2 Award Led to High-Value Milestones
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Phase 2/3 RAPHAEL Study Focused on Clinical and Structural Outcomes

Study Population

Target knee OA KL 2/3
Symptomatic (pain/function)

12 Months 24 Months
Randomize 1x1013vg GNSC-001* (N=120)
1:1
N=240 1°EP: NRS Pain Exploratory EPs:
—,07 1°EP: WOMAC Function MRI measures
Screening MRI measures Patient-reported outcomes
Placebo* (N=120)
| 4 ‘
Months 0 12 24

* Allgroups toreceive identical, brief oral plus single IA immune-conditioning regimen

Primary:

Evaluate change in pain/
functionat 12M

Safety outcomes: AEs, TKAEs

Secondary / Exploratory:
Disease progression (MRI) at
12/24M

Clinical outcomes at 12/24M

Other:
Potential extension study for
long-term follow up



Clinical Studies with IL-1 Inhibitors Show Delay/Avoidance of TKR

CANTOS": Cardiovascular study; patients with OA LoDoCo22: In large (n=5522) CV patient trial, colchicine
(n=1369) had less progression to joint replacement arm showed significant reductions in joint replacements
:i’?;i%i Annals of the Rheumatic Diseases
Annals of Intemal Medicine ORIGINAL RESEARCH :
Effects of Interleukin-18 Inhibition on Incident Hip and Knee Replacement OP0072 LOW-DOSE COLCHICINE IS
Exploratory Analyses From a Randomized, Double-Blind, Placebo-Controlled Trial ASSOCIATED WITH LOWER INCI_DENCE OF
Matthias Schieker, MD*; Philip G. Conaghan, MD*; Linda Mindeholm, MD; Jens P d, PhD; Daniel H. Solomon, MD; KNEE AND HIP REPLACEMENTS: A POST-
Celeste Scotti, MD; Herman Gram, PhD; Tom Thuren, MD; Ronenn Roubenoff, MD; and Paul M Ridker, MD HOC ANALYSIS FROM A RANDOMIZED,
DOUBLE-BLIND, PLACEBO-CONTROLLED
TRIAL
TKR/ THR= total knee replacement/ total hip replacement
154
4 L e, 130 e 40-50% relative — Placebo  Colchicine
S Canakinumab, 50 i
2 e ¥ risk reduction
E 1 0.06
'62 0 @ Hazard Ratio, 0.69 (95%Cl, 0.51-0.95)
gg & p=0.02
i S 0.04
¥ £
% 2
g s
d g 0.02
b=
6]
2 _,.r'/f‘
Patients at Risk, " R
"
300 mg 34 26 307 278 158 0 12 24 36 48 60
150 mg EE] 10 32 78 148 Time (months)
50mg 261 250 235 09 92 "
Placebo 434 410 n 135 192 Number at risk
Placebo 12760 2715 1763 872 632 176
2762 2714 1783 908 657 177
0 12 24 36 48 60

N Y N )
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Savings Potential in Knee Replacement Reduction

50% POTENTIAL

REDUCTION in TKRs?

~100,000 o ~$5BILLION =
Knee Repl’ace.ments » Anﬁasl Econc?mic Bgden2 » I

Annually in ‘ (direct medical costs +
California’ f lost productivity + caregiver . 4
(Primary & revision TKRs) : burden + time away from work)

~$2.5 BILLION

If knee replacements (TKRs) were reduced by 50%

O O

REDUCED REDUCED REDUCED REDUCED

TIME AWAY
MEDICAL COSTS PRODUCTIVITY LOSSES CAREGIVER BURDEN FROM WORK

o/' A THERAPY THAT DELAYS OR PREVENTS PROGRESSION TO KNEE REPLACEMENT
COULD SAVE CALIFORNIA BILLIONS OF DOLLARS WHILE IMPROVING PATIENT QUALITY OF LIFE.

1. California Health Care Access and Information (HCAI). Patient Discharge Data (PDD), 2022. 3
Includes primary and revision total knee arthroplasty procedures.

< z = 3
2. Direct medical costs per TKR (surgeon, facility, professional fees, implants, and post-acute care) % [Esimatedianmusl savirs calkylatediais0% Gidtal sconanic burden.

from Losina E, et al. Arthritis Care Res (Hoboken). 2015;67(2):203-215 ($25,000-$35,000 per TKR).
Productivity and caregiver burden estimates from Murphy LB, et al. Arthritis Care Res (Hoboken).
2018;70(6):869-876 and DiBonaventura MD, et al. BMC Musculoskelet Disord. 2011;12:83.

- GENASCENCE

. 50% reduction scenario applied to current annual TKR volume and total economic burden.
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Summary & Thank You

GNSC-001 is a promising treatment for knee OA,
which has no FDA-approved therapies beyond pain management,

has disease-modifying potential to alleviate suffering,
and save billions in California healthcare costs

Thank you:

= DONATELLO Participants and Investigators
= Study Team

= CIRM and Genascence investors
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http://www.genascence.com/
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