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Stem Cells
 Discovered in 1998

— Can develop into any cell Pluripotent Stem Cells

type in the body

# == Human Fa1us




Stem Cell Treatment

* Regenerative Medicine

— Using cell based therapies (stem cells) to treat human disease

Pu enlidal uses ol
Stem cells
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Stem Cells for Retinal Disease

Fatients Lose Sight After Stem Cells Are Injected Into Their Eyes
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Stem Cells for Retinal Disease

* Cell replacement

* Trophic factors




Summary — Stem Cells

* Cell replacement
« RPE

— Ocata Therapeutics

DryAML
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Summary — Stem Cells

* Cell replacement
« RPE

— Ocata Therapeutics
 Photoreceptors

— ReNeuron

Dry/AMD

* Trophic factors

— Stem Cells, Inc
— Janssen (J&J)




Stem Cells for Retinal Disease

 Subretinal administration

— 2 approaches to administer stem cells in the subretinal space

Transvitreal delivery Transscleral delivery




Stem Cells for Retinal Disease

* Cell replacement 7 el e
— Transvitreal approach — Transvitreal approach
e RPE — Stem Cells, Inc
— Ocata Therapeutics — Transscleral approach
 Photoreceptors — Janssen (J&J)

— ReNeuron



Cell Replacement - RPE

 Ocata Therapeutics

— Advanced Cell Technology
* phase 1 study

— Human embryonic stem cells

» Age-related Macular Degeneration
» Stargardt Disease




Cell Replacement - RPE

 Ocata Therapeutics

— Advanced Cell Technology
* phase 1 study

— First human embryonic stem cell
derived tissue trial




Dry AMD

* Atrophy










Retinal Pigment Epithelium

Phagocytose shed
photoreceptor outer
segments

Vitamin A metabolism

Can we replace lost RPE cells?




Stem Cells —— RPE Cells

 Goal
— To create immature RPE cells from stem cells




Stem Cells —— RPE Cells

« Rationale for RPE cell therapy

— Unique observational environment
— Small dosage size

— Immune-privileged site

— Relative ease of administration




Preclinical Studies

* Retinal degeneration in mice

— Subretinal transplantation of embryonic stem cells
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Schwartz SD et al. Lancet. 2012;379:713-720.



Phase 1 — Clinical Trial

Atrophic Macular
Dege r

 AMD and Stargardt

« 18 patients
— 9 AMD, 9 Stargardt

Schwartz SD et al. Lancet. 2015;385:509-516.
Clinical Trial NCT01344993. www.clinicaltrials.gov.



Phase 1 — Clinical Trial

 AMD and Stargardt

« 18 patients

— 9 AMD, 9 Stargardt

— Ascending doses
« 50,000 cells
- 100,000 cells
* 150,000 cells

Schwartz SD et al. Lancet. 2015;385:509-516.
Clinical Trial NCT01344993. www.clinicaltrials.gov.



Subretinal Injection of Stem Cells

* Injection site preselected

— to include normal, damaged, and atrophic RPE

normal
damaged

atrophic




Transvitreal Approach

« Complete vitrectomy

« Elevation of posterior hyaloid

« Subretinal injection of stem cells

— injection site preselected
— create access retinotomy
— inject stem cells



Transvitreal Approach

« Subretinal injection

— MedOne 38 gauge subretinal cannula
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Atrophic AMD Case 1

« Selection of access retinotomy site



Atrophic AMD Case 1

* |deal bleb location and extent

i,




Intraoperative Photo




Intraoperative Photo




Intraoperative Photo




Intraoperative Photo




Retinotomy Site: Self-Sealing

Retinotomy site
Postop day #1

Trace subretinal fluid
(bleb almost resolved)



Atrophic AMD Case 2

Retinotomy site
Postop day #1 -

No subretinal fluid
(bleb resolved)




Atrophic AMD Case 2

'Postop month 1




Atrophic AMD Case 2

Postop month 1 Postop month 4




Atrophic AMD Case 2

Postop month 4




Atrophic AMD Case 2

Postop month 4 Postop month é



Atrophic AMD Case 2

Postop monthé

Postop month 12 '




Atrophic AMD Case 2

Postop month 4 Postop month 12

£
-i‘;}‘ - .
Ny hﬁ “" - » JC‘-.‘
. - -
’ - '-¢6 % -
- = 4 R
!' \'2 .‘_,. .

s



AMD - Subretinal Pigment

Baseline




AMD - Subretinal Pigment

Baseline




Stargardt — Subretinal Pigment

Baseline Postop week 1




Stargardt — Subretinal Pigment

Baseline Postop week 6




Stargardt — Subretinal Pigment

Baseline

RPE




Stargardt — Subretinal Pigment

— Possible survival and engraftment of RPE

Month 3

{d=




Medium and Long-term Results

« 22 months median follow-up (up to 37 months)

Human embryonic stem cell derived retinal pigment

epithelivim in patients with age-related macular

T H E L A N C E T degeneration and Stargardt’s macular dystrophy: follow-up

of two open-label phase 1/2 studies

Schwartz SD et al. Lancet. 2015;385:509-516.



Medium and Long-term Results

« 22 months median follow-up (up to 37 months)

Human embryonic stem cell derived retinal pigment

epithelivim in patients with age-related macular

T H E L A N C E T degeneration and Stargardt’s macular dystrophy: follow-up

of two open-label phase 1/2 studies

 No adverse events refe®

— No signs of:
» Hyperproliferation
* Rejection
» Ocular adverse events
» Systemic adverse events

Schwartz SD et al. Lancet. 2015;385:509-516.



Medium and Long-term Results

« 22 months median follow-up (up to 37 months)

Human embryonic stem cell derived retinal pigment

epithelivim in patients with age-related macular

T H E L A N C E T degeneration and Stargardt’s macular dystrophy: follow-up

of two open-label phase 1/2 studies

« Anatomic results
— 13 of 18 pts (72%) had patches of increasing subretinal pigmentation
consistent with transplanted RPE

Schwartz SD et al. Lancet. 2015;385:509-516.



Medium and Long-term Results

 Visual results

— Done as part of the safety evaluation
— No conclusions can be drawn
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 Visual results

— Study was not designed to evaluate vision



Medium and Long-term Results

 Visual results

— Study was not designed to evaluate vision

— Possible reasons for visual improvement

« Examiner not masked (inherent bias)

« Patient not masked (inherent bias)

» Placebo effect (no control group)

» Patient improvement due to repeat testing

* Patient learning (eccentric fixation)



Conclusions

Transplanted human embryonic stem cell-derived RPE

 No adverse events related to transplanted cells in 18 eyes
e Well tolerated up to 37 months (median 22 months)
e Approach appears safe




Cell Replacement - Photoreceptors

e ReNeuron

— Human embryonic retinal progenitor cells (hRPC)
« differentiate into rods

— Retinitis pigmentosa

— Phase 1

Visual field loss in RP



Cell Replacement - Photoreceptors

 ReNeuron

hRPC survival at 12 weeks in RCS dystrophic rats

hRPC = red

/ photoreceptors = blue



Cell Replacement - Photoreceptors

 ReNeuron

Visual acuity in RCS dystrophic rats




Cell Replacement - Photoreceptors




Trophic Factors

e Stem Cells, Inc

— Cells derived from fetal brain (HUCNS-SC)
— Preclinical studies (RCS rat): outward migration of stem cells

Transplantation of human central nerscus system stem
cells — neurcorctection in retiral deqgeneration




Trophic Factors
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— Preclinical studies (RCS rat); photoreceptorsarepreserved
where HUCNS-stem cells have engrafted, but not elsewhere
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Trophic Factors

e Stem Cells, Inc

— Cells derived from fetal brain (HUCNS-SC)
— Preclinical studies (RCS rat): outer segment discs phagocytosed
by HUCNS-stem cells

Phagocytosis of Photoreceptor Outer Segments by
Transplanted Human Neural Stem Cells as a
Neuroprotective Mechanism in Retinal Degeneration
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Trophic Factors

e Stem Cells, Inc

— Phase 1/2 study completed
— Dry AMD with GA, 15 patients
— Safety established

— Phase |l pending



Trophic Factors

e Janssen (division of Johnson & Johnson)

— human umbilical tissue-derived stem cells

— preclinical studies
* RCS rat

hUTCtreated

untreated
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Trophic Factors

e Janssen

— human umbilical tissue-derived stem cells

— Phase 1 Clinical Trial (CNTO 2476)
- AMD

— iScience microcatheter with fiberoptic illuminator and
microcalibrated pump



Transscleral Approach

» Transscleral delivery: catheter enters peripheral subretinal space

i a.{lni

Scharioth GB et al. Retinal Physician. April 1, 2011.
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Transscleral Approach

» Transscleral delivery: catheter enters peripheral subretinal space
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Scharioth GB et al. Retinal Physician. April 1, 2011.



Transscleral Approach

« Transscleral delivery of stem cells: via peripheral subretinal space

Subretinal delivery of a investigational cell therapy




Transscleral Approach

« Transscleral delivery of stem cells: via posterior subretinal space

Courtesy of
Allen Ho,
Wills Eye
Hospital



Stem Cells

e Embryonic
— RPE (Ocata)
— Photoreceptors (ReNeuron)
— Trophic (Stem Cells, Inc)
 Umbilical

— Trophic (Janssen)

e Induced Pluripotent (iPS)



Stem Cells

 Induced Pluripotent (iPS)

— Skin cells Stem Cells RPE (Riken Institute, Japan)
—> —>

« Patient #1: doing well

« Patient #2: mutations identified prior to transplantation



Cell & Gene Therapy

 Neurotech
— NT-501 implant

» Cells encapsulated within a semi-permeable polymer membrane and supportive

matrices in a hollow fiber configuration

Encapsulated Cell
Technology




Cell & Gene Therapy

 Neurotech
— NT-501 implant

» Cells encapsulated within a semi-permeable polymer membrane and supportive
matrices in a hollow fiber configuration

human RPE cells
transfected with
CNTF gene
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inward diffusion of oxyger
and nutrients to support
cell survival




Cell & Gene Therapy

 Neurotech
— NT-501 implant

» Cells encapsulated within a semi-permeable polymer membrane and supportive

matrices in a hollow fiber configuration

human RPE cells
transfected with
CNTF gene

inward diffusion of oxyger
and nutrients to support
cell survival

outward diffusion of
ciliary neurotrophic
factor (CNTF)




Cell & Gene Therapy

 Neurotech
— NT-501 implant

» Cells encapsulated within a semi-permeable polymer membrane and supportive

matrices in a hollow fiber configuration

inward diffusion of oxyger
and nutrients to support
cell survival

human RPE cells
transfected with
CNTF gene

outward diffusion of

both a device and

a biologic ciliary neurotrophic

factor (CNTF)




Cell & Gene Therapy

 Neurotech
— NT-501 implant

» Cells encapsulated within a semi-permeable polymer membrane and supportive
matrices in a hollow fiber configuration

6 mmx1mm




Cell & Gene Therapy

 Neurotech

— CNTF: growth factor that preferentially stimulates and protects neural
cells, including photoreceptors

 slows photoreceptor cell death in animal models of retinal degeneration

Promising Ea;ldidate for the treatment of Macular Telangiectasia



Cell & Gene Therapy

 Neurotech

Ciliary Neurotrophic Factor for Macular ®
lelangiectasia lype 2: Results From a Phase
| Safety Trial

EMILY Y. CHEW, TRACI E CLEMONS, TUNDE PETO,FERENC E. SALLO, AVNER INGERMAN, AENG TAD,
LAWRENCE SNGERMAN, STEVEN D, SCHWARTZ NEAL S, PEACHEY, ALAN C, BIRD, AND THE MACTEL-ONTF
RESEARCH GROULP

Promising ééﬁdidate for the treatment of Macular Telangiectasia



Cell & Gene Therapy

 Neurotech

— Multi-center, masked, sham-controlled, phase 2 clinical trial
— 68 patients with MacTel



Cell & Gene Therapy

Neurotech

— Multi-center, masked, sham-controlled, phase 2 clinical trial
— 68 patients with MacTel
— Primary outcome:

« change in IS/OS at 24 months

— Secondary outcomes:

» change in BCVA
» change in retinal sensitivity using microperimetry



Cell & Gene Therapy

Neurotech

Multi-center, masked, sham-controlled, phase 2 clinical trial

68 patients with MacTel

Primary outcome:
« change in IS/OS at 24 months
Secondary outcomes:

» change in BCVA
» change in retinal sensitivity using microperimetry
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Positive results

\




Summary — Stem Cells

* Cell replacement
« RPE

— Ocata Therapeutics
 Photoreceptors

— ReNeuron

Dry/AML

* Trophic factors

— Stem Cells, Inc
— Janssen (J&J)




Summary — Combined Therapy

« Combined cell-based and gene therapy

— Neurotech
* Macular Telangiectasia




