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Stratatech’s human skin substitute tissues

NIKS® cells P Epidermal layer:
i ® NIKS® cells
Genetically: enhanced NIKS® cells,—» i 3 .
—Proprietary human epidermal progenitors Dermal layer: PIORIICEgpeInation
—EDA CMGC testing complete human fibroblasts
—Master & working cell banks in' place and collagen /

Fully: developed multi-layeredhuman skin
Physicall barrier present StrataGraft®
Dlologlealy afiss ExpressGraft® pipeline

Strong, durable, suturable 3



ExpressGraft®: cathelicidin

Broad spectium andi fast acting against Gram! pesitive and Gram
negative bacteria, yeast, fungi, Viruses

Produced! by phagecytic leukocytes, mucosal epithelium, keratinecytes

Induced! by 1,25-vitamin D3, cytekines, bacterial components; and
keratinocyte differentiation

Suppressed levelsiin burniwound:fluid and diabetic ulcers
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Cathelicidin in human tissues

Mic::obii}l Basal Peptide Synthesis
Colonmaét‘:on Limits Microbial Growth

Antimicrobial

e A

No Inflammation

Normal Epithelial Defense

J Allergy Clin Immunol. 110(6):823-31, 2002

Nermal flora chronically stimulate epithelial
surfaces to express host defense peptides.



Post-translation modifications
activate human cathelicidin

Exon | Exon Il Exon 11l Exon 1V

l Transcription

Cathelicidin (CAMP)
gene organization

MRNA | signal Peptide | Cathelin LL-37
5'-UTR 3'-UTR

l Translation

Full length cathelicidin | sijgnal peptide | Cathelin | LL-37

(hCAP18/LL-37)
Post-translational
Mature LL-37 / processing \

and Cathelin Cathelin LL-37

Post-secretory l
processing
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Biological activities off LL-37

(Adapted irom. Nk and. Hancock; Current Opriions i Hemato/ogy, 16:41, 2009)

ACtivity.

Microbicidal activity,

Inhibits Biofilm formation

Induces virulence genes
Chemotaxis

Mast cell'degranulation
Induction of immune
mediators

Regulation of inflammation

Apoptosis

Woundihealing

Angiogenesis

Description

Acts onl broadl spectrum pathogens

Inhibits, P. aeruginesa biefilms

Induces greup A SireptiececcuUs resistance
toropsonephagocytic killingl by leukocytes

Acts asichemokine for neutrophils;
monoecytes, mast cells, T cells

Release histamines, prostaglandins,from
mast cells

Induces chemokines in monocytes; IL-8/in
keratinocytes

Suppresses LLPS-induced! inflammatory,
cytokines

Induces neutrophil secondary necrosis

Promotes keratinecyte migration and wound

healing

Promotes vascularization by effects on
vascular endothelium
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2005
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2008
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128:223, 2008
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Invest.111:1665, 2003



ExpressGraft,. ... tissue

Mammalian hCAP=A8/LLL-37 expression fragment

EUnded i partnership with NIDDK
Stably transiected, clenal cell line

—20 coples stably integrated on chr 199
Non-tumorgenic, karyotypically stable
Master and werking cGIVIE cellfbanks

NCAR-18/LI.-87 concentration I tissue
s By velume: 1.8 uM (9 nug/ml)
= By surface area: 227 ng/cm?



Preclinicall comments

Bielegical activities; ExpressGraiite,nance

a EXpressGraftennance tISSUE: Viability
n NCAR-18/LI-87 In circulation

Neutrephils and ExpressGraltc,nance tISSUe
5 Secondary NEcresIs

Antimicrenial activity: against DEUrpathegens
a Acineropacter paumani
a Group A Streptococels



Viability ofi ExpressGraft,.,..... tissue

Lot release: testing
s Ensures tissue s viable and metaholically active
s Comparable to StrataGraft® tissue

Nude mouse graiting expernments
= \Viable human keratinocytes in engrafted StrataGraft® tissue
s Noermal morpholoegy, MHC expression for > 3 moenths

Human trial of StrataGraft® tissue
m issue viable 1 week after placement i wound lhed
s Viabiliny was mere consistent thani cadaver allograiit

Viability” off ExpressGraft, .. ... tisSue

a |n the context of diabetic oot ulcer (DEU) envirenment remains
to be determined

Dr. Shah Question 3 10



Preclinical evaltiation: circulating levels
of transgene-denved ACAR-18/I.I.-37

Proposed Preclinical Subchronic Toxicity and
Biodistribution Study

= 24 nude mice will be grafted with ~25% TBSA of
ExpressGraft,, ;.. tissue.

= Study endpoints at 1, 2, and 8 weeks after engraftment
of ExpressGraft,,,, ... tiSSue.

= Necropsy to identify local or systemic toxicity.
= Quantify serum hCAP-18/LL-37 levels by ELISA.

= Detection of transgene DNA by PCR in grafted area and
distant organs.

Dr. Shah Question 2 11



Clinicall evaluation: circulating levels; of
transgene-derved RCAR-18/I-I.-37

Serum level off endogenous NCAP-18/ILL-37 Is) 1,200 ng/mli

ExpressGraft.. ... ISSUE contains 227 ng/cmz

s Maximums exposure fromi single application
m < 0.09% TBSA, 16.3 cm? = 3,700 ng

a 3,700 ng off NCAR-18/ILL-37 would! increase: serum levels by only:
— 1 ng/ml, whichrisi— 0.1% Increase over haselinge.

Proposed! clinical study.

m Patient serunm samples willfbe collected for determination of serum
NCAP-18/LL-37 levels by ELISA.

Dr. Shah Question 2 12



Preclinical comments

Biological activities ExpressGliaiitcanance
a EXpressGraftespance tISSUE: Viability
a LL-37 Ini circulation

Neutrephils and ExpressGraltc,nance tISSUe
5 Secondary NEcresIs

Antimicrenial activity: against DEUrpathegens
a Acineropacter paumani
a Group A Streptococels

113



LLE-37 andl neutrephils

LLE-87 Is chemoetactic fior neutrophils and induces
Secondarny Necresis of annexin \V-poesitive
ReurephIls /7 Vilio;

§ Secondary Necresis off apoptotic cellsieecurs in
Settings Where normal clearance: mechanisms ofi
apoeptotic cell fragments are evernwhelmed or
deficient.

x Necresis of neutrophils could potentially’ affect
Viabllity’ ofi adjacent tissue andiweund healing.

Noi difference in neutrephilfimilt@ation wWith
ExpressGrait:.,..... compared to StrataGraft®
x Diaketic rat moedel

s Murne burn model ofi infection

Dr. Shively Comments 1, 2; Dr. Zaia Question 3 14



LLL-37 andi neutrophils

StrataGrafit® ExpressGrafte ,nce

Tissue analyzed after remoevalfirom murine burn moedel of Infection

Dr. Shively Comment 1, 2; Zaia Question 3 o



Preclinicall comments

Biological activities ExpressGliaiitcanance
a EXpressGraftespance tISSUE: Viability
a LL-37 Ini circulation

Neutrephils and ExpressGraltc,nance tISSUe
5 Secondary NEcresIs

Antimicrenial activity: against DEUrpathegens
a Acineropacter paumani
a Group A Streptococels

16



ExpressGraft....... IS antimicrobial against
Acinetobacter padmanan i vivo

resistant

StrataGraft ExpressGraft

Molecular Therapy, 2009

Zala Question 2
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Group A Stréeptococcls

ASymptomatic celenization
a Onepharynx of 15-20% of children

Self-limited infectiens
s Streptoceccall phanyngitis

Invasive infections
m Cellulitis
a Necrotizing fasciitis

Streptecoeccal toxic shock syndreme

Diabetic fieot ulcers (DEU)
s Not common pathegen n DEU
a |dentified nrenly 6 off 812 wound cultures (<1%), Ge et al., 2002

RAC letter

18



Cathelicidins andl Group: A Streplococels

Cathelicidin deficient mice (INizet et al., 2001)
s Larger weunds'in respense: ter Group A Strep

Transgenic mice with catheliciain: targeted to skin (Lee et
all, 2005)

s Smaller ulcers after sulhdermall Group A Strep injection

n 60%) fewer surviving bacteria

Antimicronial actvity: against Greup A Strep: (Doerschner et
al., 2001)

s 1-2 pM LLE-37 inhibits, grewth /m vitro

n EXxpressGraft tissue contains 1.8 pMIhCAR-18/1-L-37

Enhance

RAC letter 19



LL-37 and Group A Strep virulence genes

Bioactive small melecules exhibit hormesis
n Many classes off bioactive molecules represented

a Subinhikitery concentrations off antidietics ane potent moedulaters of
pacteral transcription (Yimret al., 2006)

Sub-nhibItery concentrations of LL-37 (100 nVl) /2 vitro (Grylles, 2008)
n Induced expression ofi Virulence factors
n Increased resistance to phagocytic killing by leukecytes

NCAP-18/ILL-87 ini ExpressGraft, ...
s MIC for Greup A Strepiis 1-2 pM
s Human sweat 1s =1 uM

IS 1.8 uM

Pre-IND; EDA discussion Included augmenting pre-clinicall program
s | vitro studies on Group A Strep
s Animal model

RAC letter 2J0)



Clinicall comments
Medifiearclinicall tral design

ImmunRoegenicity of ExpressGralite nance tISSUe
x MixedH lymphocyte: respense (IVILR) assay
x Panel reactive antilvoadies

SteppIng lfuies

21



StrataGraft® clinical trial everview

Phase I/lla clinical trial — camplex skin defiects (15 patients with =25% TBSA)
Unmodified NIKS® cells
Funded in partnershipwithi NIAMS
Compare to standard ofi care (cadayver allograft) priox to) autegrafi
Evaluate safety ofi StrataGraft® skin tissue
= Dose escalation
a Early efficacy

Primany endpoeintsimet
Autograft take @) 2 wks post placement
Wound appearance, grait take

Results
No product=related AE or SAE
I vitrer immunology assessments show: no difference fiiom control
a Mixed lymphocyte response
s Cytotoxicity
n Panel reactive antibodies
Inivivo immunology: assessments showed mild inflammatory: infiltrate in both groups

Journal off Trauma,, Vol. 66(3), 2009
22



StrataGraft® Trial Demographics

e 0 votosa | mor | oerosa

17.5 MVC - burn
65 = §) Thermal burn 0.3
52 \Y 16 Thermal burn 0.3
21 WY 13 Thermal burn 0.3
40 \Y 5 MVC 0.6
Y F 8 Necrotizing Fasciitis 0.6
66 \Y 25 Explosion - burn 0.6
46 F 15 Necrotizing Fasciitis 0.9
AS \Y 73 Explosion - burn 0.9
38 \Y 12 Explosion - burn 0.9
48 F 13 Thermal burn 0.9
20 \Y x5 Electrical burn 1.2
34 \Y 42.5 Explosion - burn 1.5
38 \Y 31 Thermal burn 1.5
38 \Y 41.5 Thermal burn 1.5
mean 413.4 + 73.3% M 22.4 0.82 + 0.45

+ sd 14.7 26.7% F 18.2 29



StrataGraft® clinical trial results

Cadaver allograft, 2 weeks p STSG StrataGraft®, 2 weeks p STSG




Modified ExpressGraftts ... thal design

Patient cohoert 1- patient salety.
x Singlerapplication of ExXpressGraiite fance
s Intering safety report and review,

Patient: colnort 2- safety and eany. efficacy
s Multiple applications; off ExpressGilaitcahance

25



Draft iInformed consent

Patients must provide ewn informed consent

Woerding off patient sample sterage as heen
moedified te e mere clearly definea

Potential patient risk assocliated With exposure: to
cellular compoRERtS have BEEn more: clearly.
stated

Einalized following NIH, EDA and IRBE input

Dr. Zala comment 1, 3, 4 26



Clinicall comments
Medifiearclinicall tral design

ImmunRoegenicity of ExpressGralite nance tISSUe
x MixedH lymphocyte: respense (IVILR) assay
n Panellireactive antiodies

SteppIng lfuies

27



Immunoegenicity off ExpressGraft;. .. ..

ExpressGraft. ...
u NCAR-18/LI.-87 expressed by human Keratinecytes
a Allegeneic tissue

EXpect ExpressGraft....... Will'he replaced by the' patient keratineeytes

a Bieengineered cell-hbased! skin therapies do net elicit acute allegeneic
responses but are replaced by autologeus cells

s Therapeutic delivery oft ACAR-18/ILL-37 woeuld e limited temporally.

Three methods' Used to assess Immunogenicity’ of StrataGraft® are
proposed for ExpressGraft,.. ...

s Proliferation’ assay (mixed leukocyte reaction)
m Cytetexicity assay.
m Panel reactive antibodies

Dr. Strome Questions 3, 5 28



NIKS® cells express MHC class |
UL net co-stimulatory molecules

[ vitro datel With ighr doses) off |EN-y
= Nodetectable B7-1 or B7-2

I vivo clinicall triall data from StrataGraft®
s No upregulatien off MHC class

s Ne marked inflammatory. infiltrate
T cells (CD3)
B cells, (CD20)
Langerhans cells (CD1a)

s No evidence off sensitization in patient PBVC
/1 vitro preliferation; assay.

CytotoxiCity: assay.

s No evidence of antibody generation in response to NIKS cells

Dr. Strome Questions 3, 5

29



Preliferation Assay: (IVILR)

Patient PBMC mixed with Irradiated:
n N | KShCAP-lS/LL-B? Ce”S
s Allogeneic PBMC
s Autologeus PBVIC
m Or medium alone

Proliferative response of patient PBVIC based on *H-thymidine: uptake

Baseline values cani be compared to these ebtained: afiter
EXpressGralt....... exposurerand examineadtfor enlanced proliferative
responses to the NIKShCAPIS/LEST ca|s

Dr. Strome Question 6 30



Panel Reactive Antiboadies (PRA)

ASSESSES allosensitization tor ExpressGrait: ...

Data from the: clinicall trial of StrataGraft® show:

s One patient of 15 developed anl antinody respense. te an allele
on NIKS® cells

Reactivity: against only’ ene of the alleles expressed on NIKS® cells

Alsor develeped! reactivity’ toward additional alleles; not expressed on
NIKS® cells

Patient 1 levw dese: cohert
Patient received multiplerbleed transfiusions

s [hisi coincidentall reactivity: Ist not indicative: eff enhanced
sensitization to NIKS® cells

Dr. Strome Question 8 31



Clinical comments

Clinical tral design
 Patient eligionity;
s Infermed censent

ImmuReaenIcity: of ExpressGraiite nance tISsue
x Mixed lymphocyte: respense (IVILR) assay
s Panel reactive antilnoaies

Stepping rules

32



Mogaified! stepping rules

Patient enreliment Will be stepped and enrelled
study: sulbjects may: discentinue; study: treatment
i the fellewing AES; are determined to e related
10, EXpressGrafteqnance SKINI tiISsSUE exposure.

u SEerous skinnfection requiing hespitalizatien and
iIntravenous antibiotic

n Grade 4 necrotic tiSsue o1 gangreneus; tissue
s AcUite serieust hypersensitivity, reaction

m| SyStemic responsesi such| as anaphylaxis or sudden
acuite unrelievanle pain

s Amputatien or death

Dr. Shah Question 1, Dr. Zala Comment 4 33



Modified stepping; rules

After treatment of the initial patient: celnort
enreliment will-noet continue tntil a
COMmprenensive: safety. review 1S completed
and appreved by the saiety moeniterng
committees; (e.g., IRBs, EDA, NIiH RAC)

34
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Discussion of Protocol #0901-966 :

A Prespective, Randemized, Controlled,
Viulticenter, Unblinded, Safety: and Early: Efficacy
Trialloff ExpressGraiis .-~ SKIN TISSUE \V/ersus
\Wet to Dry Dressings in the Treatment ofi Recently.

Occurmngl, Non-Infected, Foot Ulcers in Diabetic
Patients.

36



Clinical classification of
a diabetic foot infection

Clinical manifestations of Infection

Woundilacking purulence or any manifestations offinflammation

Presence of > 2 manifestations ofi inflammation (purulence, or erythema, pain, tenderness,
warmth, en induration)), but any: cellulitis/erythema extends < 2 cmjaround the ulcer,
and imfection is limited to the skin or superficial subcutaneous tissues; ne other local
complications or systemic illness.

Infection| (as albove) in a patient who is systematically:well and metabolically stable but
whichrhas >1 of the following|characteristics: cellulitis extending > 2 cmj
lymphangitic streaking; spread beneath the superficialifiascia, deep-tissue alnscess,
gangrene, and involvement of muscle, temdon; Joint or bone.

Infection inja patient with systemic toxicity or'metaboelic instability (e.a:, fever, chills,
tachycardia, hypotension, confusion, vomiting, leukocytosis, acidesis, Severe
hyperglycemia, or azotemia)

Lipsky et al. (2004) Guidelines for Diabetic Foot Infections CID, 39: 885-910.

Infection
SEVerity
Uninfiected

Viild

IVioderate

SEVErE

PEDIS
grade

ik
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NCAP18! Is processed to active forms (LL37)

£
3
]
L=
o
L
o
o
E
£
o
£

94640
NIKS.:B NIKshCAP-‘IB

Molecular Therapy, 2009 56



Chinical trial flow chart

= Diabetic foot ulcer
= Informed consent
= Patient randomization

= Wound tracings
= Photodocumentation

= Offloading
DEVA!
v
= Apply ExpressGrafteppance
or

= wet to dry dressings

= Clinical wound
assessment

Days 4,11,18, & 25

= Wound site assessment
= Infection assessment

=+ Tissue Reapplication
Patient Cohort 2

Days 7, 14, 21

Week 4

Week 8

Week 12

6 Month

v

=+ Tissue Reapplication
*»Immunological assessment

!

= Clinical wound assessment

i

* Immunological assessment
= Archival samples

|

» Follow-up assessment

39
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