Overview of Capabilities



Who are We?

Lovelace Biomedical is a contract research organization (CRO) who's
mission is to advance human health through meaningful collaboration
with innovator companies.
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Culture and Core Valuves




Fast Facts

* Rich history of innovation 70 year history

« Single Site focused on nonclinical 50+ PhDs, DVMs, MD
drug development 250 employees

. spec,q"y Expertise: 375,000ft2 facility

GLP Toxicology/Pharmacology
— Gene Therapy and Regenerative Medicine
— Infectious Disease and Vaccine Development
— Disease Models / Pharmacology
— Aerosol Delivery and Inhalation Toxicology
— Lung Biology & Respiratory Disease

— Neuroscience, Imaging and Advanced Data
Analysis
—  Dermatitis PENEESS—
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Employees (Abbreviated)

|

Jacob McDonald, PhD. Phillip Khuel, PhD. Ted Barret, PhD. Melanie Doyle-Eisle, PhD. Steve Belinsky, PhD.

CSO Director Scientific Core Director of Pharmacology Director of Life Sciences Vice President of Research
Labs
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Larry Mallis, PhD. Sharla Birch, DVM, PhD. Meghan Vermillion, DVM, Joanna Mieczko, DVM, PhD.
Director Analytical/Bioanalytical DACVP PhD. ACLAM Research Veterinarian

Veterinary Pathology Lab Animal Veterinarian

LC%IVELACE

OMEDICAL




Organizational Structure

Jake McDonald, PhD

Cso

Andrew Gigliotti, DVM,
PhD, DACVP

Pathology

Histology/Clinical
Pathology (6)

Ted Barrett, PhD
Pharmacology

Study Directors (3)

Phil Kuehl, PhD
Scientific Core

Larry Mallis, PhD
Bioanalytical Chemistry
(10)

Inhalation (10)

alytical Chemistry (12)

Molecular

Bioanalysis/Immunology

Melanie Doyle-Eisele, PhD

Life Sciences

Study Directors
6 PhD; 1 MS; 2 BS

R esearch Technicians (50)

Maggie McMullen
Rachel Whisnant
Matt Beck
Business Development

Tom Eggleston, DVM,
DACLAM

Comparative Medicine

= Animal Husbandry (12)

Veterinary / Surgical
Technicians (6)

Behavioral Management
3)

*Quality Assurance Reports to CEO
Operations Reports to COO



Facilities

« 375,00 square feet facility

*  Mulfispecies Animal Housing

« Surgical Suites

* Indoor/outdoor canine options

« Inhalafion/containment facilities

« Specialized Laboratories
» Histopathology

Clinical Pathology

Analytical and Bioanalytical Chemistry

Microbiology and virology

Cell / Molecular Biology




Vivarium

« ~250,000 ft2

+ 93 Animal Rooms/ Kennels | = W/ miii"""'i')i'!w n\

— Primate (3species) 2276 T W ,.\m;'"lnm\ )

~ Dog 906 NN - oy,
— Pig 728 8

— Ferret 1656 :

— Rabbit 524

— Rat 3360

— Mouse 6720

— Guinea Pig 209

Goats 12 designated

. ABSL3 animal facility
« Surgical Suites

« Onisite clinical pathology, histopathology
« Large and small animal necropsy suites
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Specialized Capabilities

« Dosing Routes . Endpo]nfs
- IV, IM,SC, PO, IP

— Inhalation (nose-only, head-only, whole — Serum chemistry, hematology
body) — Telemeftry (HR, BP, ECG, etc.)

— Nasogastric — Serum or tissue-based biomarkers

— Arterial (hepatic, carotid, coronary,

femoral artery) — Clinical Pathology/Hematology

— Intracerebral or intraventricular — Histopathology
— Intrathecal, lumbar — PK/TK and biodistribution
— Intracameral/Ocular — Ocular pharmacology and
— Ofthers: we specialize in the development toxicology

of novel techniques for dosing as required .

for gene therapy — Imaging

* Radiography

LOVELACE * °FFCT .
B DICAL ° MR|/fMR|



Core Competency

« Toxicology

« PK i
N . — All species
- SDeC'e§ — Up to lifetime studies
— PK Modeling /
WinNonLin . Phqrma.cology
 Biodistribution - ReSme?W
— Radiolabeling - Dermatifis

— Medical Count.
— Infectious Disease
— Genetic Models

— Gamma scintigraphy
— Scintillation counting



Bioanalytical Chemistry

» Biological fluids and tissues and ECD detectors,
 GLP and Non-GLP * Flow Cytometry
* Mass Spectrometry (7)  ELISPOT
— Sciex API 5000, 5500, 4500 — Waters « Solid State Analysis
Acquity / Shimadzu uHPLC _ TA Instruments TGA
— Sciex API 4000 — Waters Acquity UPLC — Thermo FTIR

« Liquid Chromatography (5) Quantitative PCR
— Agilent 1100 / 1200; DAD, VWD, RID, . Auto-samplers
FLD detectors

— UPLC Waters Acquity PDA; FLD, ECD

— Tecan / Eppendorf Liquid Handlers

detectors « Sample Processing
- Gas chromatography (3) — Covaris tissue homogenizer
_ Agilent 7890 and 6890, MS, FID, TCD — TomTec Quadra Extraction System
e — .
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In Vivo Pharmacology Models

« Allergy «  Pulmonary fibrosis

« Acute lung injury »  Cystic Fibrosis

« Asthma «  Pulmonary arterial hypertension
« COPD * Radiation injury

«  Dermatitis « Spinal cord injury

« Infectious disease (influenza, RSV, bacterial,
etc.)

Traumatic brain injury

« NHP, Canine, Swine, Rabbit, Guinea Pig, Rat, Mouse

« Expertsinintensive veterinary medicine and post-operative care 14







Lovelace Biomedical Gene
Therapy Studies (Examples)



Gene Therapy Center of Excellence

Established in 2007 by NIH as Center for Gene Therapy Pharmacology/Toxicology in
collaboration with Wilson group at Penn. Has successfully operated this Core for
over 12 years

Over 25 IND’s and counting in Gene Therapy
Experienced scientists in working with FDA and innovators to design programs

Competent veterinary team that develops novel dosing strategies and animal
models

Strategic relationships with animal model resource companies such as Exemplar
Genetics, Jackson Laboratories and Penn



Examples (Lovelace Has Performed >25

Gene Therapy IND Programs)

Animal Model/Route

Swine model of cardiac failure/ percutaneous catheter
delivery to coronary vessels.

C57BL/6 mice/IM
GAA-knockout mice/IV injection

New Zealand White Rabbits/direct painting to cardiac
surface

Adenovirus vector

Swine model of cardiac failure/percutaneous catheter
delivery to coronary vessels.

Lineage-depleted bone marrow cells C57BL/6 mice/IV injection

transduced with lentiviral vector

AAV African Green monkeys and C57BL/6 mice/Intrapleural
injectiond

Rhesus macaues/oral inhalation

Rafs/hind fimbo knee injection®

AAV NHP isolated limb infusion

Cynomolgus monkeys by intramuscular injection once or
twice. Included immune suppression

AAV
AAV GAA knockout mouse dose response study, IM injection
\%

once or twice

Sprague Dawley rat, intravenous injection

FDA Interactions

Participated in pre-IND meeting and follow-up
discussions.

NA@
Reviewed pre-IND package and participated in pre-IND
meeting.

Reviewed pre-IND packages and participated in pre-
pre-IND and pre-IND discussions.

None fo date

Pre-IND package input and participated in pre-IND
discussions

NA@
Participated in pre-pre-IND
Reviewed pre-IND package

Not Applicable

Discussions clarifying and solidifying study design

Discussions clarifying and solidifying study design

Pre-IND comments from FDA required study conduct






Respiratory Center of Excellence

Did all nonclinical development animal and early formulation studies that led to
Bevespi approval.

Invented numerous aerosol delivery and measurement devices
Pioneered pulmonary physiology measurement techniques

Over 500 publications in respiratory pharmacology, mechanisms and respiratory
drug development

Service on numerous industry panels as Key Opinion Leaders for respiratory hazard
and drug development

Over 10 GLP IND programs in respiratory per year

Over 50 respiratory pharmacology models in cancer, COPD, infectious disease,
asthma, allergic rhinitis, CF, acute lung injury



Additional Distinguishing Features

Allergic canine model since 1980’s for use in atopic dermatitis/asthma
Canine colony on aged dogs to study alzheimers/dementia
fMRI and neurological capabilities to develop translational models in brain injury

Medical countermeasure models for study of chemical, biological (up to BSL3),
radiological, nuclear and explosion threats

Significant infrastructure and competency in infectious disease, including influenza
and many other pathogens

Key Opinion Leaders in respiratory, CNS, dermatitis, cancer, COPD, animal model
development

Diverse funding experience with both government and commercial clients

Large federal centers funded in rare diseases, gene therapy, medical
countermeasures, HIV, infectious diseases, alternative tobacco, animal model
development

Experience working with large pharma, biotech and start-ups
PENEESS—
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Animal Models of Infectious Disease:

Supporting vaccine and therapeutic efficacy

« Viral (seasonal, emerging, ABSL-3)
— RSV, influenza virus, adenovirus, parainfluenza, paramixovirus, metapneumovirus, rhinovirus
— Established viral models in high containment (ABSL-3+)
— In Development: dengue virus, zika virus, chikungunya virus, WNV, rabies, EEE
« Bacterial (ABSL-3, MDR)
— Established bacterial models in high containment (ABSL-3)

— In Development: CDC “threat list” AMD, answering the call for “The President’s Initiatives”
on MDR

— P. Aeruginosa, K. pneumoniae, A. baumannii, N. gonorrhea
Acute (LD/ED50)
Subacute to subchronic
Institutional experience with “chronic” agar bead model

Fungal
— Cryptococcus neoformans
— Aspergillus fumigatus
— Candida albicans
 Toxins/Chem: Ricin, Botulinum, SEB, Sarin, SM
PENESESI———
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Select Agent Sampling (ABSL-3)

F. tularensis (Shu4 strain); (primate, rabbit)

B. anthracis (Ames strain); (GP, mouse, rabbit, primate)

Y. pestis (Colorado 92 strain); (mouse, rat, primate)

Highly pathogenic avian influenza; (mouse, ferret, primate)
SARS CoV (cynomolgus macaque, rhesus macaque)

Orthopox viruses: cow, monkey, rabbit, mouse; (animal
models: mouse, rabbit, non-human primate, rabbit)

LOVELACE .



Thank youl!

www.lovelacebiomedical.org



Lovelace’s Past

Randy becomes Chief of Military
Aero Medical Ladoratory,
| Wright Fledd, OH.

expand their :«”m
aviation medicine.

In 1933 Randy mitried Mary ;
Moultes. “mw Eart Randy recleves the Distinquised -
m‘w”"m“ Flying Cross for a parachute pomp I early June 1945 a polio epigemic then raging
BRI e e ]
f in
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Uncle Doc contacted Lavtry & Sharo  Willem Randoloh De. Cogn Lossetter in 1958, the Lovetace |
Co. #8064t 2 Job 43 Eompany Srgeon on  Lovelate Il (Randy) is marries Uncle Dot's Foundation develons s
1he hew Santa Te Rallroad Been to Uncle Docs sister Lora ang becomes extensive secies of rigorous
construction in New Mexica. Beother 02 i wife In1907. & medical partner. tests designed to judge |
H1908 they ol the fitness of candidates |
P PR for the NASA Space Travel
Program. from a growp of 33
Uncle Doc moves to military phiots, ihe seven
Albuguergue an< coens. Profect Mercury astronauts ‘
a0 ot icantitiee the afe selected 1o be the first \
Xistier-Colister Americans is space. |
. : 2, », ;
Centrol Avenue.Me Randy 4 0c Clayton
Santa Fe Rairoad heatth ight scryeon, te manage: \
cperations end decomes research operations and f




Lovelace’s Present - into the Future

The Lovelace famdy Jegacy Bres on in Ihe
Slomedical reiearch coscucied at LERY tacy
NASA announces that a crater on the
moon I8 named Is hanor of
Wiiam Randolph Lovelace 1L

Dr. Lovelace,
ch M-na.

Cloodk, Soow Mar
Search for Lovelaces

AR ve Lovelace Plase

Are Found Dead

AL the IWBe Woute O Al 21, M. Left do right Mary Chvistied
Sefman, Randy and Mary Loweiace s dasghier: ; Prosioest
mammmummm
of Randly and Mary Lovelace.




