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Principal Investigator: David Weinberg, M.D.
Institution: Institute for Cancer Research
Grant Number: W81XWH-18-1-0152

INTRODUCTION:

In 2020, there will be an estimated 104,610 new cases of colon cancer and 43,340 cases of rectal cancer diagnosed
in the US. The relative survival rate for CRC is 64% at 5 years following diagnosis and 58% at 10 years. The
most important predictor of CRC survival is stage at diagnosis. For common cancers, CRC is one of the most
preventable through the identification and removal of colorectal adenomas. Unfortunately, no tenable
chemoprevention agents have been identified for widespread use to minimize the burden of this common cancer
or reduce the need for widespread screening efforts.

Previously the study team has produced preclinical as well as early clinical data in support of a novel agent class,
GUCY2C agonists, as a potential chemopreventive agent. The current trial randomizes two types of patients:
those with previous colorectal adenomas, as well as those with documented colorectal cancer awaiting resection.
Participants of either type will receive either placebo or linaclotide 0.870mg (an FDA approved GUCY 2C agonist)
for 7 days. At the conclusion of drug/placebo exposure, adenoma participants undergo colonoscopy and colorectal
cancer participants undergo surgery with standardized collection of normal and abnormal tissue. Mucosal samples
are collected for a series of biomarker assays relevant to GUCY2C signaling. We hypothesize that recipients of
active agent will have differential modulation of pathways relevant to colorectal carcinogenesis. Assuming benefit
as well as tolerability is demonstrated, results from this study should set the stage for larger scale, longer term
chemoprevention for colorectal cancer.

KEYWORDS: chemoprevention; colorectal cancer; guanylyl cyclase C, linaclotide; GUCY2C
ACCOMPLISHMENTS:
What were the major goals of the project?

o Major Task 1. Clinical trial of oral linaclotide in patients with colorectal adenomas and carcinomas
(Months 1-30).

o Major Task 2: Oral linaclotide re-establishes GUCY2C signaling in adenomas and carcinomas (Months
6-36).

o Major Task 3: Oral linaclotide reconstitutes guanylin expression in adenomas and carcinomas (Months
6-36).

o Major Task 4: Oral linaclotide will repair mutant APC-B-catenin signaling in adenomas and carcinomas
(Months 6-36).

o Major Task 5: Linaclotide reverses epithelial dysfunction (Months 6-36).

What was accomplished under these goals (since last annual report)?

e Patient enrollment was slowed by COVID and multiple levels: patient hesitation to seek care (a real but
shrinking subset of patients), difficulties with staffing clinical research teams and challenges scheduling
procedures as patients from all backgrounds began to seek pent up care as COVID receded (the flip side of
the first related COVID barrier).

o Specific Objectives
e Initiated screening, enrollment and execution of study related activities for participants.



o Key Outcomes
e To date, 21 participants have been randomized, received agent/placebo, and submitted to
collection of endoscopic biopsy specimens (all in the adenoma arm).
e Study specimens uneventfully obtained, processed, stored shipped to Jefferson for study specific
assays.
¢ Initiated molecular analyses of samples to establish whether oral linaclotide:
= Restores the GUCY2C signaling axis in tumors;
= Reconstitutes guanylin expression in tumors;
= Repairs mutant APC-beta-catenin signaling in tumors;
= Reverses epithelial dysfunction in tumors.

What opportunities for training and professional development has the project provided?
Nothing to report

How were the results disseminated to communities of interest?
Nothing to report

What do you plan to do during the next reporting period to accomplish the goals?

Fox Chase Cancer Center will complete the data analysis following the completion of the lab assays at
Thomas Jefferson University as noted in no-cost extension request.

IMPACT:

What was the impact on the development of the principal discipline(s) of the project?
Nothing to report

What was the impact on other disciplines?
Nothing to report

What was the impact on technology transfer?
Nothing to report

What was the impact on society beyond science and technology?
Nothing to report

CHANGES/PROBLEMS:

Changes in approach and reasons for change

Nothing to report



Actual or anticipated problems or delays and actions or plans to resolve them
There has been a delay in the lab assays. Upon receipt of the lab assays we will complete the data analysis.
Changes that had a significant impact on expenditures
Nothing to report
Significant changes in use or care of human subjects, vertebrate animals, biohazards, and/or select agents
Nothing to report
Significant changes in use or care of human subjects
Nothing to report
Significant changes in use or care of vertebrate animals.
N/A
Significant changes in use of biohazards and/or select agents
N/A
PRODUCTS:

Publications, conference papers, and presentations
Nothing to report

Website(s) or other Internet site(s)
Nothing to report

Technologies or techniques
Nothing to report

Inventions, patent applications, and/or licenses
Nothing to report

Other Products
Nothing to report
PARTICIPANTS & OTHER COLLABORATING ORGANIZATIONS

What individuals have worked on the project?

| Name: || David Weinberg, M.D. |
| Project Role: | PD/PI |

Researcher Identifier 0000-0002-2107-7651
(e.g. ORCID ID):




Nearest person month

worked: 1

Dr Weinberg is responsible either directly or in a supervisory role
to ensure that all study related activities at Fox Chase are
successfully completed.

Contribution to
Project:

| Funding Support: || |

| Name: || Eric Ross, Ph.D. |

| Project Role: || Biostatistician |

Researcher Identifier
(e.g. ORCID ID):

Nearest person month
worked:

1

Dr. Ross has supervised production of the study database and will

Contribution to Project: ) . . o . .
4 ) provide ongoing biostatistical support during the trial.

| Funding Support: || |

| Name: || Sara Snell |

| Project Role: || Clinical Coordinator |

Researcher Identifier
(e.g. ORCID ID):

Nearest person month
worked:

3

Ms. Snell was a new addition to the team. She has proved essential

Contribution to Project: e Co . .
) to facilitate patient identification and enrollment.

Funding Support: ”

Has there been a change in the active other support of the PD/PI(s) or senior/key personnel since the last
reporting period?

Please see attached updated Other Supports for Drs. Weinberg and Ross. Changes are marked with a line in the
right hand margin.

What other organizations were involved as partners?
Nothing to report

SPECIAL REPORTING REQUIREMENTS
COLLABORATIVE AWARDS: Nothing to report
QUAD CHARTS: Nothing to report

APPENDICES: Please see attached Award Chart.
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CA170223P1: Oral GUCY2C Ligand Blocks Colorectal Tumor Progression i
Patients

Pl: David Weinberg, M.D., Institute for Cancer Research, PA Budget: $548,342
Topic Area: PRCRP Mechanism: Translational Team Science Award

Research Area(s): 0805 - Targeted Therapies Award Status: 9/15/2018 — 9/14/2024
Study Goals:

Major Task 1. Clinical trial of oral linaclotide in patients with colorectal adenomas and carcinomas (Months 1-30).
Major Task 2: Oral linaclotide re-establishes GUCY2C signaling in adenomas and carcinomas (Months 6-36).

Major Task 3: Oral linaclotide reconstitutes guanylin expression in adenomas and carcinomas (Months 6-36).

Major Task 4: Oral linaclotide will repair mutant APC-B-catenin signaling in adenomas and carcinomas (Months 6-36).
Major Task 5: Linaclotide reverses epithelial dysfunction (Months 6-36).

Specific Aims:

Primary

To determine whether, compared to placebo, linaclotide administered as a single oral daily dose x 7 days, induces a PD effect on
cGMP levels, based on biopsy samples of adenomas or resected colorectal adenocarcinomas.

Secondary

(1) To compare Ki-67, guanylin levels and GUCY2C expression in adenomas and cancers versus normal tissue after exposure to
linaclotide or placebo.

(2) To confirm the safety and tolerability of linaclotide in sporadic adenoma and cancer patients.

Translational

To assess the pharmacodynamic effect of linaclotide on pathway-specific biomarkers relevant to GUCY2C signaling (i.e. VASP
phosphorylation), markers of mutant APC-3- catenin signaling (B-catenin levels, B-catenin nuclear localization, axin levels, c-Myc
levels, guanylin levels, PCNA expression), based on adenoma/cancer and normal mucosa biopsy samples obtained by endoscopy
following linaclotide or placebo exposure.

Key Accomplishments and Outcomes:
Publications: none to date

Patents: none to date

Funding Obtained: none to date






