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THE NEED

Developing next-generation human intestinal

orimary cell models

Platforms needed to correctly
model human Gl biology

Scale and Quality:

« Donor and tissue diversity

« Commercial scalability
« Quality control and reproducibility

Assay Development:

"Fit-for-Purpose” design

Model complexity and scale matched
to throughput requirement
Qualification/Validation




BIOBANK

Aunique library of stem cells from multiple donors

For each donor, the BioBank has:

Full-length intestinal tissue Diverse Demographics Stem cells expanded in culture to produce

from healthy, transplant-grade + Male, Female commercial-scale cell lots

conol INFESnG ) iauca&an, African » Test on the same donor &/or region over time

e Enithali - merican . . . | .
SelunsliElsicieEls seiate . Range of ages, BMI, - Cellsretain native properties without genetic or
from all regions of the small iy ohenotypic drift

intestine and colon
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ALTIS PLATFORM

RepliGut® platform mimics the cellular composition

of the native intestine.

Enterocyte
Enteroendocrine Cell

Goblet Cell Cassette

Luminal Reservoir

Multiwell Plate

Biomimetic Scaffold

Transit Amplifying EXPANSION BFlFé%ZAﬂ\IL
Cell Porous Basal
StemCell Membrane Reservoir
HIGH TEER MONOLAYER OF MATURE
INTESTINAL EPITHELIAL CELLS
INDIVIDUAL DONOR CRYPT TRANSWELL CROSS-SECTION



ALTIS PLATFORM

RepliGut® Planar platform replicates the entire
ITe-cycle of the Gl epithelium

10-DAY TRANSWELL CULTURE

Thaw vial of cells Assay Proliferative Cells Assay Mature Epithelium
directly on to transwells
Transverse Colon
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CELL GROWTH
Cell Proliferation Increasing TEER 1500 = ‘
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Quality

Phenotyplc stabllity asafunction of passage
number

Relative Gene Expression
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QUALITY

Establishing Standardized Quality Control for
commercialized cell lot production

Key quality metrics
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TOXICOLOGY

Need in the field for improved Gl Toxicology

Modeling

Gl Disorders are the Most Common Clinical AEs

Gastrointestinal Disorders _ Most

Infectious and infestations _
Nervous sysiem disorders -_
Goneral disordars _
Respiratory, thoracic and mediastinal disordars _
Musculoskelelal and connective tissue disorders _
Investigations —
Metabolism and nutrition disorders. ._
Skin and subculaneous lissue disorders '_
Cardiac disorders _
Injury poisoning and procedural complications :_
Psychiatric disordars _
Vascular disordars _
Blood and lymphatic sysiem disorders _
Neoplasms benign. malignant and unspecified -_
Renal and urinary disorders '_
Eye disorders -
Hepatobiliary disorders :-
Reproductive system and breast disorders .
Surgical and medical procedures .
Ear and labyrinth disorders .
Immune system disorders I
Endocring disordars -I
Pregnancy puerparium and perinatal conditions ‘[
Congenital familial and genetic disorders 'l

Social circumslances |

common

Adverse events category

v
Least
common
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References:

Big Data Mining and Adverse Event Pattern Analysis in Clinical Drug Trials
(2016) PMID: 27631620

Current nonclinical testing paradigm enables safe entry to First-In-Human
clinical trials (2017) PMID: 28893587



TOXICOLOGY

Leveraging dynamic culture conditions to
establish a simple So-well plate toxicology assay
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MECHANSISMS

Assay can distinguish underlying Mechanisms of

Toxicity
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TOX SUMMARY

Towards [oxicology Prediction
(IQ Reference Compounds)

InVitroIC,5 / Clinical C, 5,
<20-fold (Positive); >20-fold (Negative)

Compound Diarrhea Clinical RepliGut®
(Mechanism) Incidence Cmax (TEER IC;5)
Proveosome 0.01
2 feoenine |
S Lecteinm 1.24
(DA mercaatin 1.36
icotubute o 7.22
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DMPK

Towards establishing formal DMPK Modeling

Transcriptomic Profiling
(Relevant Transportersand Metabolic Enzymes)
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DMPK

Towards functional DMPK Testing

Intestinal Drug Absorption (A—B)
(RepliGut® /n vitrovs Human Clinical data)

__ 100-
W
.k
5 10- e o%e ®
o B
5 L
= 1 @ ..r’ ¢
o 7 ¢ i’." 2
a ° % e R°=0.62
= 0.1 ’
0 -
=
< 5.01 , , ,
0.1 1 10 100

Human (Pgs, 10 cm®s)

Amoxicillin Budesonide
Antipyrene Fenofibric Acid
Atenolol Fexofenadine
Carbamazepine  Ipsapirone
Cephalexin Lisdexamfetamine
Desipramine Nifedipine
Ketoprofen Rivastigmine
Lisinopril Digoxin
Metoprolol Fluvastatin
Ranitidine Losartan
Terbutaline Enalapril Maleate
Verapamil Theophylline
Genentech

A Member of the Roche Group



DMPK

Towards functional DMPK Testing

Pgp Transporter Function  BCRP Transporter Function

Measured Quantitative Intestinal e No Inhibitor e No Inhibitor
. 500 — . .. 201 . -
Drug Absorption and Efflux 250 = With Inhibitor = With Inhibitor
« Passive drug absorption 400 —
« PGP-and BCRP-mediated efflux o 350
« PEPTI-mediated peptide transport T 300
@ 250 /

Characterized Functional Drug
Metabolism

« CYP-enzymes (CYP3A4 & CYP2C2)
« UGT-enzymes (UGT 1A1 & 1A8-10) | .
« Esterase-enzymes (CES18&2) Digoxin Vinblastine Rosuvastatin Prazosin

Genentech
“.ﬁﬁ!'l!é \ Member of the Roche Group 15



DMPK

A Gut-Liver Model to predict Oral Bioavailability

A) PhysioMimix®
Multi-organ
System

Gut compartment

MICROPUMP

Liver compartment

MICROPUMP
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Thank you!

National Institutes of Health
«  SBIR Support from NIDCR and NCATS

Altis Biosystems team
4o EIALTIS

Industry Collaborators BIOSYSTEMS
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« CN-Bio _

« AstraZeneca Bill Thelin
3 Ph.D.

Academic Collaborators

+  Nancy Allbritton Lab (UW-Seattle) S aEe

«  Scott Magness Lab (UNC-Chapel Hill) Suite 159/P0 Box 12878

Durham, NC 27709

(919) 260-1251 | bill@altisbiosystems.com
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