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1. Welcome Letter from our Founders.

March 1, 2024
Dear Reader,

We are pleased to welcome you to Pacific Marine Biotech's information packet. As co-
founders of this forward-thinking biopharmaceutical company, it is our privilege to
introduce our team, groundbreaking research, and the innovative complex biologic
product we have developed in the fight against Glioblastoma Multiforme (GBM) and
Diffuse Intrinsic Pontine Glioma (DIPG).

At Pacific Marine Biotech, we are driven by a mission to harness the power of marine
biology to create treatments that can improve the health of people. Our journey began
with the discovery of a product made from marine species and a deep-seated belief in
the untapped potential of marine organisms to help the body heal itself.

The focus of this information packet is on Immune 12, a product intended to treat GBM
and DIPG. These are among the most challenging brain tumors to treat. Our
commitment lies in offering new hope through innovative therapy. We are at a pivotal
moment as we seek U.S. Federal Drug Administration (FDA) approval to commence
clinical trials, a significant step towards bringing this much-needed treatment to
patients.

In this information packet, you will find detailed information about our company, the
science behind our product, insights into our upcoming clinical trials, and the
dedicated team leading these efforts. Since we believe transparency is one of the keys
in our journey, we are committed to keeping the public and the medical community
informed and engaged every step of the way.

Your role in sharing our story is invaluable. We appreciate your interest in Pacific
Marine Biotech. Should you have any questions or require further information, our team
is readily available to assist you.

Thank you for your time and attention. We look forward to a future where our efforts
today translate into hope and healing for those battling GBM and DIPG.

Sincerely,
Samuel Grant, Alan Temkin,

President Chief Executive Officer
Pacific Marine Biotech Pacific Marine Biotech

Pacific Marine Biotech Information Packet April 1, 2024




2. Company Overview

History of Pacific Marine Biotech, LLC

Founding and Early Years

Pacific Marine Biotech, LLC (PMB) was formed in 2022, born out of a vision to explore
the vast potential of marine biology in advancing human health. Our journey began
over 40 years ago in Australia, a region known for its rich marine biodiversity. Below is
a chronology of events leading up to the formation of PMB.

1962: Sam Grant, Sr. was introduced to the marine ingredients that cured his
stomach cancer and eventually became the basis for the product we know today.

1981: Sam Grant, Sr. and his son Sam Grant, Jr. formed Aldgate Grove in Australia
where they began manufacturing their marine ingredient-based products.

1992: Queensland University in Brisbane conducted a double-blind study on a
powdered form of the product as an Arthritis Treatment. It was granted Aust R 18678
by the Therapeutic Goods Administration.

2000: The company relocated from Australia to Vanuatu after batch tests detected
pollutants from farming runoff in the waters of the Coral Sea. Vanuatu’s waters were
found to be cleaner and therefore more suitable location for production. Aldgate Grove
was renamed Unicorn Pacific Corporation.

2007: Clinical trials began in the United States on their product TBL-12 for Multiple
Myeloma (plasma cell cancer) at St. Vincent’s Hospital in New York City.

December 2008: FDA granted permission to Unicorn Pacific to conduct Phase I
clinical trials on TBL-12.

2010: Phase Il clinical trials moved to Mt. Sinai and NYU Langone, both in New York
City.

March 12, 2012: Unicorn Pacific submitted their application to the FDA for Orphan
Drug status.

May 14, 2012: Based on clinical trial results, the FDA granted TBL-12 Orphan Drug
designation, a major step towards product marketing. However, given the number of
competitors with products available to treat Multiple Myeloma, it was decided that
Unicorn Pacific would not pursue marketing approval and instead dedicate its
resources to other indications. Currently, TBL-12 is a natural product with Orphan Drug
designation approved by the FDA for multiple myeloma.
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2019: Unicorn Pacific sponsored a study conducted at Nova University in Florida that
showed TBL-12 has no toxicity, even at high levels.

a. 2021: Unicorn Pacific sponsored a preliminary study at City University
that showed TBL-12 penetrates the blood-brain barrier. ( praft report on the

effects of TBL-12 on glioblastoma,” Wah, Lam Yun; Yin, Tong Wing; Ng, Park, City University of Hong
Kong, 2021.)

December 2021: Unicorn Pacific Marketing submitted its pre-IND application to
begin human trials on GBM.

January 11, 2022: Unicorn Pacific Marketing received notice that the FDA granted it a
pre-IND to begin human trials on GBM, pending the submission of additional acquired
application materials.

January 2022: Sam Grant and co-founder Alan Temkin created PMB to organize FDA
approved clinical trials on TBL-12 for GBM and DIPG.

Late 2023: An application was filed with the FDA for approval of clinical trials with
Immune 12. The FDA approved conducting an Interact Meeting to review the
application in early 2024. This first step represented not only the potential of our
product but also our commitment to rigorous scientific validation and regulatory
compliance.

Present and Future Outlook

February 2024: Interact Meeting with the FDA completed.

Today, PMB stands at the forefront of providing natural complex biologic products
derived from marine species to help people improve their health. We are proud to
introduce products that have the potential to revolutionize healthcare by empowering
individuals to leverage their innate immune systems for disease prevention and
treatment. As we look ahead, our commitment to advancing science and improving
lives remains unwavering. We are excited about the promising future our products hold
in the fight against disease.
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3. Product Information

Review of PMB's Innovative GBM and DIPG Treatment

In the realm of neuro-oncology, the quest for effective treatments for GBM and DIPG
has been a challenging journey. PMB is making significant strides in this area with its
unique complex natural marine based biologic product, which could revolutionize the
treatment landscape for these aggressive brain tumors.

Origin and Innovation:

PMB was established in 2022 to change the way patients with cancer are treated. The
genesis for the organization was the lengthy experience the principles of the company
had with a proprietary complex biologic product, derived from specific marine-sourced
ingredients.

The nutritional supplement was originally called TBL-12 and has many devoted and
long-term customers who attribute a variety of positive health benefits to the product.
In addition, the product was evaluated in a clinical study under IND 105,543. This IND
was submitted to the FDA on November 14, 2008, and the initial study under the IND
was considered safe to proceed on December 12, 2008.

TBL-12 was designated as an Orphan Drug (OOD 12-3686) for the treatment of
multiple myeloma by the FDA on May 14, 2012. When the product was granted the
OOD for treatment of patients with multiple myeloma, a name change to SeaCare was
implemented to differentiate from the version available outside the United States.

While general positive health benefit is a meaningful outcome for customers taking
SeaCare as a nutritional supplement, a subset of customers has attributed anti-cancer
activity to SeaCare. Since singular patient reported outcomes are difficult to interpret,
and purported clinical effects may be attributed to a variety of causes, the frequency
and consistency of these reports over the past few years have led to further
investigation.

As the evidence of meaningful clinical results is collected, PMB has determined that a
high-dose strength of the biologic product should be evaluated in clinical studies. As

such, a clinical strength of the biologic product, herein referred to as Immune-12, has
been produced.

Mechanism of Action

What sets this Immune-12 product apart is its novel mechanism of action. Unlike
traditional treatments, it supports the immune system and helps the body target
specific pathways involved in tumor growth and resistance, offering a new approach to
combating these formidable cancers. The precision of this mechanism holds promise
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for not only efficacy but also reduced side effects, which is a crucial consideration in
cancer treatment.

Clinical Trials and Efficacy

As PMB prepares to submit a formal IND application to the FDA for approval to begin
clinical trials, the preliminary data is compelling. Immune-12 has shown significant
efficacy in reducing tumor size and improving survival rates among a group of patients
who have used this complex biologic product. These results are a beacon of hope for
patients with GBM and DIPG, conditions known for their limited treatment options and
poor prognosis.

Safety Profile

Another notable aspect is the Immune-12’s safety profile. Early studies indicate that it
is well-tolerated, a crucial factor in treatments intended for long-term use. This safety
profile could make it a viable option for a broader range of patients, including those
who might not be candidates for more aggressive therapies.

Impact and Future Potential

The potential impact of PMB's product, Immune-12, extends beyond GBM and DIPG.
Its success could pave the way for further research into marine-derived compounds
and their application in other hard-to-treat cancers. PMB's innovative approach could
be at the forefront of a new era in cancer therapy.
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4. Clinical Trial Information

In the United States of America

Statement on Clinical Trial Information for GBM and DIPG Treatment in the
United States of America

PMB is at a pivotal juncture in advancing our complex biologic treatment for GBM and
DIPG. As part of our commitment to bringing this innovative therapy to patients, we are
actively engaging with the FDA to implement a clinical trial that meets the highest
standards of safety, efficacy, and scientific rigor.

Current Status with the FDA

We have recently filed an application for an Interact Meeting with the FDA. This crucial
step allows us to seek guidance and input from the agency, ensuring that our approach
to clinical trials aligns with regulatory expectations and best practices. The insights
gained from this meeting will be instrumental in refining our strategy and moving
forward with the next phase of our clinical development plan.

Next Steps in Clinical Trial Approval

Following the Interact Meeting and incorporating the FDA's advice, PMB will proceed
with the necessary steps to file for approval to conduct clinical trials. This process is
meticulous and requires thorough preparation to meet the stringent criteria set forth by
the FDA. Our team is dedicated to adhering to these standards to ensure the integrity
and success of our upcoming trials.

Preparation for Clinical Trials

In anticipation of FDA approval, we have proactively identified potential clinical trial
sites and principal investigators who are experts in their fields. These selections have
been made with careful consideration of the specific needs of our study and the unique
challenges presented by GBM and DIPG. However, in compliance with regulatory
protocols and to maintain the integrity of the process, this information is currently
sequestered and will be disclosed at an appropriate time following FDA approval.
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Commitment to Transparency and Safety

PMB is committed to transparency and open communication with all stakeholders,
including patients, healthcare professionals, and the broader community. We
understand the importance of these trials not only to our company but more
importantly, to the patients and families affected by GBM and DIPG. Patient safety and
adherence to regulatory guidelines are our top priorities as we move forward in this
exciting and challenging journey.

We look forward to sharing more information about our clinical trials as we reach
subsequent milestones and receive the necessary approvals. Our goal is to bring new
and effective treatment options to those in need, and every step we take brings us
closer to this objective.

In Australia

Statement on Clinical Trial Information for GBM and DIPG Treatment in
Australia

In addition to our ongoing efforts within the United States, PMB is expanding its
research horizons globally, with a significant focus on Australia. Our international
endeavors underscore our commitment to developing a universally effective treatment
for GBM and DIPG.

Collaboration with Australian Clinical Researchers

We are currently in the process of collaborating with clinical researchers in Australia.
This partnership is aimed at developing a robust clinical protocol tailored to the unique
aspects of our product and its potential in treating cancer. The Australian medical
research community's expertise and innovative approach are invaluable assets in our
journey to bring this treatment to fruition.

Global Perspective in Clinical Trials

Our collaboration in Australia represents our broader vision of incorporating a global
perspective in our clinical trials. We believe that engaging with diverse medical
communities worldwide will not only enhance the development of our product but also
ensure its applicability across different populations and healthcare systems.
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Future Announcements and Details

While we are eager to share more about our international clinical trials, it is essential to
maintain a strategic approach in our communications. Additional details about our
work in Australia, including specific protocols, trial sites, and timelines, will be released
in the future as they are finalized and as we navigate the regulatory landscapes of each
country.

Commitment to Global Health and Safety Standards

As with all our clinical trials, our international efforts adhere to the highest standards of
patient safety and regulatory compliance. We are committed to conducting our
research with the utmost integrity, ensuring that our trials are not only scientifically
rigorous but also ethically sound.

Looking Forward

PMB is excited about the potential that our international clinical trials hold. We believe
that our collaborative efforts in Australia and other countries will play a crucial role in
our mission to offer new hope to cancer patients worldwide. We look forward to
sharing more information as our international clinical trial program progresses.
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5. Executive Biographies

Executive Biographies of Pacific Marine Biotech, LLC

1. Samuel Grant, Co-Founder and President

Sam Grant founded Unicorn Pacific Marketing with his father, Sam Grant Sr., over 40
years ago. Their mission was to manufacture and distribute the complex biologic
product, TBL-12, which cured Sam Grant Sr.’s terminal stomach cancer in 1962, and
to help other people around the globe who are facing a cancer diagnosis. Prior to
forming PMB, Sam took TBL-12 through US-based FDA clinical trials for multiple
myeloma and was granted Orphan Drug designation in 2012. It is only one of a handful
of natural products to have orphan drug designation to treat specific cancer patients.

2. Alan Temkin, Co-Founder and Chief Executive Officer President

After seeing TBL-12’s positive results with brain cancer, Alan felt a profound
responsibility to co-found PMB to help others in need. For over 50 years, Alan has
been a leader in Connecticut’s building and development industry. As director and
CEO of the Alan Temkin Group, he has partnered with multiple companies to build
more than 1,500 new homes across the state, along with land and infrastructure
development. He is on the Board of Directors for Brooker Memorial, an institution
dedicated to improving the lives of children, and has served as Chairman of the Board
of the Northwestern Connecticut Chamber of Commerce.

3. James Sok, Executive Vice President

From the front line to the C-suite, James Sok brings medical industry insight and
structured professionalism to PMB. After an early career as a pharmacist, he went onto
serve at the highest levels of healthcare leadership, with a track record of improving
profitability, visibility and performance at health systems along the East coast. He is a
former president and CEO of numerous hospitals, including Sharon Hospital in Sharon,
CT, and Sheltering Arms Corporation, a nationally recognized rehabilitation facility in
Richmond, VA. He also served as executive vice president of Good Shepherd
Rehabilitation Network Healthcare, a regional rehabilitation leader with more than 70
locations in Pennsylvania and New Jersey. Mr. Sok received his Bachelor of Science in
Pharmacy degree from the University of Connecticut, Master of Science in Health Care
Management from The Hartford Graduate Center and a Master of Business
Administration from Rensselaer Polytechnic Institute.
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4. Edward Cook, Chief Operations Officer

Edward Cook has a track record of growing successful organizations from the ground
up. That includes founding ECI Technologies, a manufacturer of cutting-edge printed
electronics, chairing the board of directors for the printing industry’s premier trade
association, and leading numerous historic and arts organizations to enrich the
community of Torrington, CT.

5. Simon, Khagi, M.D., Lead Physician and Member, Medical Advisory Board

Simon Khagi, MD, is a board-certified medical oncologist and neuro-oncologist
specializing in the diagnosis, management, and research of brain cancers (primary and
metastatic). His expertise includes translational drug development with experience in
adoptive cellular therapies, neuro-immunotherapeutics, precision/genomic-

guided therapy, electric alternating tumor treating fields, and the implementation of
early phase clinical trials. He earned his MD from the University of Missouri in Kansas
City School of Medicine, followed by postgraduate training at Dartmouth (internal
medicine), Tufts (medical oncology), and Duke (neurological oncology). He was a
postdoctoral scholar in the lab of Dr. Brent Cochran (Tufts). He has authored numerous
impactful publications in the fields of medical oncology and neuro-oncology. He joined

PMB in 2022 as a scientific advisor while serving as the Medical Director of clinical
hematology/oncology operations in Southern New Hampshire for Dartmouth Cancer
Center. At present, Dr. Khagi is the Medical Director of the Neuro-Oncology Program at
Hoag Family Cancer Institute in Newport Beach, CA, where he oversees clinical and
scientific development in brain tumors, thoracic malignancies, and melanoma.

6. Michael C. Magnifico, M.D., Physician Advisor

Michael Magnifico, MD, holds three board certifications: internal medicine, medical
oncology and hematology. During his decades of clinical practice, he directly cared for
patients throughout northwest Connecticut, notably at Sharon Hospital, Charlotte,
Hungerford Hospital and New Milford Hospital; and served as medical director of the
VNA Hospice in Torrington for 30 years.

Dr. Magnifico received his baccalaureate of medical sciences from Dartmouth Medical
School and obtained his medical degree from Columbia University College of
Physicians and Surgeons. His residencies in medicine and anatomic pathology were at
Columbia Presbyterian Medical Center, and he completed his fellowships in medical
oncology and hematology at the Yale School of Medicine.
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7. Greg Dombal, Chief Development Officer

Greg Dombal is a versatile and accomplished biotech/medtech professional with over
25 years’ experience in product development, company building and value

creation. His experience spans programs from preclinical to commercial stage. He is
an outstanding problem solver with the ability to maintain a long-term vision while
simultaneously achieving meaningful, short-term results.

His career began in Regulatory Affairs with Burroughs Wellcome forming a foundation
of understanding the approval path facing products for human health. In the ensuing
years, he has had the opportunity to lead clinical, quality, program and alliance
management and entire product development teams in the US and across the

world. The integration of these verticals has helped him continually view development
decisions with equal focus on innovation and patient centricity. He has held positions
of increasing responsibility at Agenus, Genzyme, ArQule and Anji. This includes roles
at Chief Development Officer and Global Alliance Manager for programs partnered with
Roche and Daichi-Sankyo.

He led a private consulting firm for nearly 13 years from 2007 through 2020,
simultaneously serving as a consultant and business owner, creating a company with
multiple US offices, over 100 full time staff and more than $25 M in annual revenue. In
addition, he has been part of four different biotech or medtech startups and is a part
time mentor for two international organizations dedicated to helping innovative
healthcare companies enter the US market. Greg has filed over a hundred worldwide
clinical trial applications, contributed meaningfully to 15 successful marketing
applications in the US, EU, Japan and ROW, managed over 20 different programs and
consulted on many more, and has been pivotal in multiple licensing and co-
development deals. He has extensive experience with a variety of fundraising, due
diligence and corporate activities.

8. Peter Jerin, Senior Advisor

Peter Jerin is a former international business executive known for his business prowess
and financial acumen. He had a long, diverse career across eight divisions on three
continents with General Electric. His experience includes managing the team that built
the very first magnetic resonance imaging (MRI) machine, Managing Director for GE
and Malaysia Airlines successful joint venture, and executive leader of teams across 14
EU countries. He completed his executive corporate career at Gulfstream Aerospace
successfully leading global procurement teams that supported current and new aircraft
design and production. In addition to his expertise in organizational design and
business development, Peter also has a cum laude degree in Industrial Engineering
where he was selected for Who’s Who in American Colleges and Universities.
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9. Daniel Mclintyre, Senior Advisor

Daniel Mcintyre, a former healthcare executive who leads recruitment for PMB’s
medical oncology team, is known for innovating. As a healthcare leader, he piloted
strategic transformations at numerous Connecticut health providers. Most recently,
that included a 20-year term as president and CEO of Charlotte Hungerford Hospital,
where he oversaw the successful merger with Hartford HealthCare. With a background
in engineering, Dan has also contributed to numerous inventions in aerospace,
machine tool technologies and electromechanics.
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6. Regulatory Compliance

Statement on Regulatory Compliance at Pacific Marine Biotech, LLC

At PMB, we are deeply committed to maintaining the highest standards of regulatory
compliance in every aspect of our operations and research. Our dedication to these
standards is not just a legal obligation, but a core component of our mission to develop
safe and effective treatments for GBM and DIPG.

Adherence to FDA Guidelines

Our engagement with the FDA is a cornerstone of our compliance strategy. We
rigorously adhere to FDA guidelines in the development, testing, and approval
processes of our treatments. This includes compliance with the FDA's current Good
Manufacturing Practices (cGMP) for ensuring the quality and safety of our products, as
well as adherence to Good Clinical Practices (GCP) in the conduct of our clinical trials.

International Regulatory Standards

In addition to our compliance with U.S. regulations, we are also attentive to
international regulatory standards, especially as we expand our clinical trials and
collaborations globally.

Ethical Considerations and Patient Safety

Ethical considerations and patient safety are at the forefront of our regulatory
compliance framework. We are committed to ethical research practices, upholding the
highest standards of patient care, data integrity, and transparency in all our clinical
trials and studies.

Continuous Monitoring and Improvement

Regulatory compliance at PMB is an ongoing process. We monitor regulatory
developments and updates, ensuring that our policies and procedures are not only
compliant but also reflect the latest in regulatory and ethical standards.
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Pacific Marine Biotech, LLC Contact List

Pacific Marine Biotech

P.O. Box 56

Torrington, Connecticut, 06790

Phone : (959) 901-4042

Email : info@pacificmarinebiotech.com
Web site : www.pacificmarinebiotech.com

Media and Press Inquiries

James Sok

Phone : (959) 901-4050

Email : jsok@pacificmarinebiotech.com
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8. FAQs

Frequently Asked Questions for Pacific Marine Biotech, LLC

1. What is PMB's primary area of focus?

PMB’s focus is on launching clinical trials for GBM and DIPG using its product,
Immune-12, a complex biologic compound derived from marine organisms.

o GBM and DIPG are orphan diseases with no cure. Current treatments may
extend life by several months but are not curative.

o Upon diagnosis, patients face a grim reality with little to no hope for recovery.
While existing standard-of-care treatments like radiation and chemotherapy may
extend life by a few months, they fall significantly short of providing a cure.
Moreover, the side effects associated with these treatments can be severe and
debilitating, further compromising the quality of life for patients.

2. What makes your approach to cancer treatment unique?

Immune-12 stands as a groundbreaking solution in the fight against incurable orphan
diseases like GBM and DIPG. Immune-12 is a complex biologic product formulated
from a mixture of natural sea species—sea cucumber, sea urchin, sea sponge, and sea
grass produced according to a proprietary formula. Unlike traditional chemotherapy,
this product contains no added chemicals and is not classified as a chemo drug.

Immune-12 serves as an immune system modulator, empowering the body to leverage
its natural defenses in combating disease. The product has the added advantage of
minimal side effects, making it a more tolerable option for patients.

3. Are your products currently available for use?

PMB has one product, Immune-12. It is designated for clinical trials and is not available
for public use. We are committed to adhering to rigorous clinical testing and regulatory
approval processes to ensure safety and efficacy.

4. What is Immune-12?
Immune-12 is a proprietary complex biologic formulated from the following marine-
sourced ingredients with potential anticancer properties. Key Ingredients:

Holothuria scabra & Holothuria nobilis
Heliocidaris erythrogramma

S. clava

Sargassum Pallidum
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5. How can patients participate in your clinical trials?

Patients interested in participating in our clinical trials can contact our clinical trial sites
for eligibility criteria and enrollment information. Details about the trial sites and contact
information will be available on our website once trials commence. Information will also
be available on the FDA'’s clinical trial website: www.clinicaltrials.gov.

6. What are the potential side effects of your treatments?

The safety profile of our treatments will be evaluated in clinical trials, but the product
has been found to be nontoxic in animal studies and was found to produce few if any
side effects. We are committed to transparency and will provide detailed information
on potential side effects as it becomes available. However, contraindications may
include an allergy to shellfish and the use of anticoagulants.

7. How will PMB ensure the ethical conduct of its research?

We will adhere to strict ethical guidelines in all our research activities, including
compliance with regulatory standards, informed consent for trial participants, and
independent review of our research protocols. All clinical trials in the USA will be
sanctioned by the FDA and reviewed and approved by the Institutional Review Boards
at the research hospitals conducting the clinical trials.

8. What are the next steps for PMB after clinical trials?

Following clinical trials, we plan to analyze the data, report our findings, and, if
successful, seek regulatory approval to make our treatments available to all patients.
We are also exploring further research and development opportunities.

9. How can investors get involved with PMB?

Interested investors can contact us at our headquarters for information on investment
opportunities and to learn more about our company's growth and future.

10. Does PMB collaborate with other organizations?

Yes, we actively collaborate with research scientists, oncologists, institutions,
universities, and other companies to advance our research and development efforts.

11. Where can | find more information about PMB?

For more information, please visit our website or contact our us directly.
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9. Additional Resources: Scientific Publications

1. Consolidated Report on Summaries of Selected Scientific
Publications:

The Medical Benefits of TBL-12 in Cancer Treatment

Introduction:

TBL-12, a sea cucumber extract, has emerged as a potential therapeutic agent in cancer
treatment. This report provides a comprehensive summary of the literature (scientific
publications referenced below) exploring the efficacy and safety of the components of TBL-12
across various types of cancer, while also delving into the bioactive compounds present in TBL-
12 and sea cucumbers and their impact on biological and chemical pathways.

1. Bioactive Compounds in TBL-12 and Sea Cucumbers:

Sea cucumbers are rich sources of bioactive compounds with diverse pharmacological properties.

TBL-12, derived from sea cucumber extract, contains a multitude of these compounds,

including:

« Sulfated polysaccharides: Known for their immunomodulatory and antitumor activities,
sulfated polysaccharides in sea cucumbers exhibit potential in inhibiting cancer cell
proliferation and metastasis.

 Peptides: Sea cucumber peptides possess antioxidant, anti-inflammatory, and anticancer
properties, contributing to the overall therapeutic effects of TBL-12.

* Glycosides: Glycosides found in sea cucumbers demonstrate cytotoxic effects on cancer cells
and have been studied for their potential in cancer therapy.

2. Biological and Chemical Pathways Affected by the components of TBL-12:

TBL-12 may exert its anticancer effects through modulation of various biological and chemical

pathways, including:

* Apoptosis Pathway: TBL-12 may induce programmed cell death (apoptosis) in cancer cells
through activation of intrinsic caspase pathways, leading to cancer cell death and
inhibition of tumor growth.

» Reactive Oxygen Species (ROS) Pathway: TBL-12 may activate the production of reactive
oxygen species (ROS) within cancer cells, triggering oxidative stress and apoptosis,
thereby inhibiting cancer cell proliferation.

* Microtubule Dynamics: TBL-12 may disrupt microtubule dynamics within cancer cells,
leading to mitotic spindle disruption, cell cycle arrest, and ultimately, apoptosis,
highlighting its efficacy in suppressing cancer cell growth and metastasis.

* Immunomodulatory Pathways: TBL-12 may exhibit immunomodulatory effects, enhancing the
body's immune response against cancer cells and contributing to tumor regression and
inhibition of metastasis.

3. Clinical Studies:
In addition to its mechanism of action, TBL-12 has demonstrated efficacy in clinical studies
across various cancer types:
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In prostate cancer, TBL-12 inhibited cancer cell proliferation, migration, and invasion through
p38 MAPK and intrinsic caspase apoptosis pathways (Yuan et al., 2019).

In multiple myeloma, TBL-12 showed synergistic suppression of cell growth when combined
with Velcade, enhancing apoptosis induction and inhibition of cancer cell proliferation
(Majumder and Narayanan, 2011).

TBL-12 induced apoptosis in human colon cancer cells through activation of reactive oxygen
species, suggesting its efficacy in suppressing colon cancer cell growth (Oh et al., 2019).

In a Phase 3 trial, TBL-12 significantly prolonged overall survival compared to dacarbazine in
previously treated patients with advanced liposarcoma or leiomyosarcoma (Schoffski et
al., 2016).

Conclusion:

The reviewed literature underscores the potential of TBL-12, derived from sea cucumber extract,
as a promising therapeutic agent in cancer treatment. Its diverse array of bioactive compounds
and their modulation of critical biological and chemical pathways highlight TBL-12's
multifaceted anticancer mechanisms. Further research is needed to fully elucidate the therapeutic
benefits of TBL-12 across various cancer types and optimize its use in clinical practice.
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2. List of Scientific Publications with Summaries

Title: Development of Marine-Derived Compounds for Cancer Therapy
Authors: Zuo W., Kwok, H.F.

Published in: Marine Drugs, 2021, 19

Introduction:

Marine organisms have long been recognized as a rich source of bioactive compounds with
potential therapeutic applications. In this review paper, the authors discuss the development of
marine-derived compounds for cancer therapy, highlighting their diverse mechanisms of action and
potential as novel anticancer agents.

Key Points:

. Diversity of Marine-Derived Compounds: Marine organisms, including sponges,
algae, corals, and mollusks, produce a wide array of bioactive compounds with diverse
chemical structures and biological activities. These compounds have attracted attention for
their potential anticancer properties due to their unique structures and mechanisms of
action.

Mechanisms of Action: Marine-derived compounds exert their anticancer effects
through various mechanisms, including inhibition of cancer cell proliferation, induction of
apoptosis, suppression of angiogenesis, modulation of immune responses, and inhibition of
metastasis. Some compounds target specific molecular pathways involved in cancer
development and progression, making them promising candidates for targeted cancer
therapy.

Preclinical and Clinical Studies: Numerous preclinical studies have demonstrated
the anticancer potential of marine-derived compounds in various cancer models, including
breast, lung, colorectal, and prostate cancer. Several compounds have progressed to
clinical trials, where they are being evaluated for safety, efficacy, and tolerability in cancer
patients. These trials aim to assess the therapeutic potential of marine-derived compounds
as standalone agents or in combination with existing cancer therapies.

Challenges and Opportunities: Despite the promising preclinical data, the
development of marine-derived compounds for cancer therapy faces challenges such as
limited availability of natural sources, complexity of chemical synthesis, and optimization of
drug delivery systems. However, advances in technology and interdisciplinary research
efforts offer opportunities to overcome these challenges and harness the full potential of
marine-derived compounds in cancer treatment.

Conclusion:

Marine-derived compounds represent a valuable source of novel anticancer agents with diverse
mechanisms of action and therapeutic potential. Through continued research and collaboration
between scientists, clinicians, and pharmaceutical companies, marine-derived compounds have the
potential to make significant contributions to cancer therapy and improve outcomes for cancer
patients in the future.
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Title: High-Value Components and Bioactives from Sea Cucumber and Their Potential Applications
as Medicinal Foods: A Review

Authors: Bordbar, S., et al.
Published in: Marine Drugs, 2011, 9, 1761-1805

Introduction:

Sea cucumbers are marine organisms with a long history of use in traditional medicine and culinary
practices. In this comprehensive review, the authors explore the high-value components and
bioactives found in sea cucumbers, as well as their potential applications as medicinal foods.

Key Points:

Nutritional Composition: Sea cucumbers are rich in protein, essential amino acids,
vitamins, minerals, and bioactive compounds such as polysaccharides, glycosides,
peptides, and fatty acids. These nutritional components contribute to the health benefits
associated with sea cucumber consumption.

Bioactive Compounds: Sea cucumbers contain bioactive compounds with various
biological activities, including antioxidant, anti-inflammatory, antitumor, antiviral,
anticoagulant, and immunomodulatory effects. These bioactives have attracted attention for
their potential therapeutic applications in preventing and managing a wide range of
diseases.

Health Benefits: Consumption of sea cucumbers and their bioactive compounds has
been associated with several health benefits, including immune enhancement, wound
healing, skin regeneration, bone health, cardiovascular protection, and anticancer effects.
These effects are attributed to the diverse bioactive compounds present in sea cucumbers,
which exert their effects through multiple mechanisms of action.

Medicinal Food Applications: Sea cucumbers and their derived products have been
used as medicinal foods in various cultures for centuries. They are consumed fresh, dried,
or in processed forms such as extracts, powders, and dietary supplements. These products
are believed to promote health and well-being, prevent diseases, and improve overall
quality of life.

Conclusion:

Sea cucumbers are valuable sources of high-value components and bioactives with significant
potential for use as medicinal foods. Their nutritional composition and bioactive profile offer
numerous health benefits and therapeutic applications, making them promising candidates for the
development of functional foods, dietary supplements, and pharmaceutical products. Further
research is needed to elucidate the mechanisms of action, safety, and efficacy of sea cucumber-
derived products for various health conditions, paving the way for their integration into mainstream
medicine and healthcare practices.
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Title: Pharmacological Potential of Sea Cucumbers
Author: Khotimchenko, Y.

Published in: International Journal of Molecular Sciences, 2018, 19

Introduction:

Sea cucumbers, marine invertebrates found in oceans around the world, have gained attention for
their potential pharmacological properties. This paper by Khotimchenko explores the diverse
bioactive compounds present in sea cucumbers and their promising pharmacological potential.

Key Points:

Bioactive Compounds: Sea cucumbers are rich sources of bioactive compounds,
including polysaccharides, glycosides, peptides, and fatty acids. These compounds exhibit
various pharmacological activities such as antioxidant, anti-inflammatory, antitumor,
antiviral, anticoagulant, and immunomodulatory effects.

Anticancer Properties: Several studies have highlighted the potential of sea
cucumber-derived compounds in cancer therapy. These compounds have been shown to
inhibit cancer cell proliferation, induce apoptosis (programmed cell death), suppress
angiogenesis (blood vessel formation), and inhibit metastasis (spread of cancer cells). They
may also enhance the effectiveness of conventional cancer treatments.

Anti-Inflammatory and Antioxidant Effects: Sea cucumber compounds have
demonstrated anti-inflammatory effects by modulating inflammatory pathways and reducing
the production of inflammatory mediators. Additionally, their antioxidant properties help
scavenge free radicals and protect cells from oxidative damage, which may contribute to
their potential health benefits.

Other Pharmacological Activities: Sea cucumber-derived compounds have shown
promise in other therapeutic areas as well, including wound healing, skin regeneration, bone
health, cardiovascular protection, and immune enhancement. These activities make them
potential candidates for the development of pharmaceutical products and functional foods.

Conclusion:

The pharmacological potential of sea cucumbers is vast, owing to the diverse bioactive compounds
they contain. Their ability to exert various beneficial effects, including anticancer, anti-inflammatory,
antioxidant, and immunomodaulatory activities, holds promise for the development of novel
therapeutic agents and functional foods. Further research is needed to fully understand the
mechanisms of action, safety, and efficacy of sea cucumber-derived compounds in various disease
conditions, paving the way for their utilization in modern medicine and healthcare.
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Title: DS-Echinoside A: A Promising Antineoplastic Agent from Sea Cucumber
Authors: Zhao, Q., et al.
Published in: Journal of Zhejiang University Science B (2011), Volume 12, Pages 534-544

Introduction:

Cancer remains a significant challenge worldwide, and researchers are constantly exploring novel
therapeutic agents to combat its progression. In this study, the authors investigated the potential of
a new compound called DS-echinoside A, derived from sea cucumber, as an antineoplastic agent.

Methodology:

The researchers conducted experiments using cancer cells in laboratory settings to evaluate the
effects of DS-echinoside A. They focused on its ability to inhibit the expression of specific proteins,
namely matrix metalloproteinase-9 (MMP-9) and vascular endothelial growth factor (VEGF), which
are known to promote cancer growth and spread by stimulating angiogenesis (formation of new
blood vessels) and facilitating cancer cell migration.

Findings:

Inhibition of MMP-9 and VEGF Expression: DS-echinoside A demonstrated
significant inhibitory effects on the expression of MMP-9 and VEGF in cancer cells. This
inhibition is crucial because MMP-9 plays a role in breaking down the extracellular matrix,
allowing cancer cells to invade surrounding tissues, while VEGF promotes angiogenesis,
providing a blood supply to tumors.

Suppression of NF-kB Activity: The researchers observed that DS-echinoside A
exerted its effects by inhibiting the activity of nuclear factor-kappa B (NF-kB), a protein
complex that regulates the expression of genes involved in inflammation, immunity, and
cancer. By targeting NF-kB, DS-echinoside A effectively downregulated the expression of
MMP-9 and VEGF, thereby hindering cancer progression.

Conclusions:

The findings of this study suggest that DS-echinoside A, a triterpene glycoside derived from sea
cucumber, possesses potent antineoplastic activity. By inhibiting the expression of MMP-9 and
VEGF through the suppression of NF-kB activity, DS-echinoside A shows promise as a therapeutic
agent for combating cancer growth and spread. Further research, including preclinical and clinical
studies, is necessary to fully explore its potential efficacy and safety in cancer treatment.
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Title: Brown Seaweed Fucoidan Inhibits Cancer Progression in Breast Cancer Cells
Authors: Wu, S.Y., et al.
Published in: Journal of Cancer (2016), Volume 7, Pages 2408-2419

Introduction:

Breast cancer is a significant health concern worldwide, and researchers are exploring alternative
treatments to combat its progression. This study by Wu et al. investigates the potential of fucoidan,
a compound derived from brown seaweed, in inhibiting cancer progression in human breast cancer
cells.

Key Points:

Fucoidan as a Potential Therapeutic Agent: Fucoidan is a sulfated polysaccharide
found in brown seaweed known for its various biological activities, including antioxidant,
anti-inflammatory, antitumor, and immunomodulatory effects. In this study, the researchers
aimed to evaluate its potential anticancer properties in breast cancer.

Mechanism of Action: The study revealed that fucoidan inhibits cancer progression
through dual regulation of specific molecular pathways involved in breast cancer
development and progression. It regulates the expression of microRNAs (miRNAs),
specifically miR-29¢ and miR-17-5p, which target genes associated with cancer growth and
metastasis.

Regulation of miR-29¢c/ADAM12 Axis: Fucoidan upregulates miR-29¢ expression,
leading to downregulation of ADAM12 (a disintegrin and metalloproteinase 12), a gene

implicated in cancer cell proliferation and invasion. By inhibiting ADAM12 expression,
fucoidan suppresses cancer cell growth and metastasis.

Modulation of miR-17-5p/PTEN Axis: Fucoidan also regulates miR-17-5p
expression, which targets PTEN (phosphatase and tensin homolog), a tumor suppressor
gene. Downregulation of miR-17-5p by fucoidan results in increased PTEN expression,
leading to inhibition of cancer cell proliferation and promotion of apoptosis (programmed
cell death).

Conclusion:

The findings of this study suggest that fucoidan derived from brown seaweed inhibits cancer
progression in breast cancer cells by dual regulation of the miR-29¢c/ADAM12 and miR-17-5p/PTEN
axes. These molecular mechanisms highlight the potential of fucoidan as a novel therapeutic agent
for breast cancer treatment. Further research, including preclinical and clinical studies, is warranted
to fully elucidate its efficacy, safety, and potential application in breast cancer therapy.
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Title: Sea Cucumber Extract TBL-12 Inhibits Prostate Cancer Cell Growth and Spread
Authors: Yuan, L., et al.
Published in: Prostate, 2019, 79(8), 826-839

Introduction:

Prostate cancer is a significant health concern globally. Researchers are continuously seeking
effective treatments to combat its growth and spread. In this study, the authors investigated the
potential of a sea cucumber extract called TBL-12 in inhibiting the progression of prostate cancer.

Methodology:

The researchers conducted experiments using human prostate cancer cells in laboratory settings.
They treated these cells with TBL-12 and observed its effects on various aspects of cancer
progression, including cell proliferation (growth), migration (movement), and invasion (spread).

Findings:

Inhibition of Growth: TBL-12 treatment significantly slowed down the growth of
prostate cancer cells. This means that the extract effectively prevented cancer cells from
multiplying rapidly, which is crucial for tumor growth.

Reduction in Migration: Prostate cancer cells have the ability to move and spread to
other parts of the body. TBL-12 treatment was found to hinder this migration process,
potentially limiting the cancer's ability to spread to other organs.

Suppression of Invasion: Invasive behavior is a hallmark of cancer cells, allowing
them to penetrate surrounding tissues. The study revealed that TBL-12 suppressed the
invasive properties of prostate cancer cells, suggesting a potential mechanism to impede
cancer spread.

Activation of Cell Death Pathways: TBL-12 treatment triggered pathways within the
cancer cells that lead to their programmed death, known as apoptosis. Specifically, it
activated the p38 mitogen-activated protein kinase pathway and intrinsic caspase
apoptosis pathways, which are natural mechanisms that regulate cell survival and death.

Conclusions:

Based on their findings, the researchers concluded that TBL-12, derived from sea cucumber
extract, shows promise as a therapeutic agent against prostate cancer. Its ability to inhibit cell
growth, migration, and invasion, as well as induce cancer cell death through specific pathways,
highlights its potential as a targeted treatment option for this disease. Further studies, including
clinical trials, are warranted to fully understand its efficacy and safety in prostate cancer patients.
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Title: Sea Squirt Hydrolysates Induce Apoptosis in Human Colon Cancer Cells
Authors: Oh, Y., et al.
Published in: Nutrition and Cancer (2019), Volume 71, Pages 118-127

Introduction:

Colon cancer is a prevalent and serious health issue globally, prompting the search for effective
treatments. This study by Oh et al. investigates the potential of sea squirt (Halocynthia roretzi)
hydrolysates in inducing apoptosis (programmed cell death) in human colon cancer HT-29 cells,
shedding light on a potential natural therapeutic approach.

Key Points:

Sea Squirt Hydrolysates: Sea squirts are marine organisms known for their rich
nutritional content and potential health benefits. In this study, the researchers examined
hydrolysates derived from sea squirts, which are compounds resulting from the enzymatic
breakdown of proteins.

. Induction of Apoptosis: The study revealed that sea squirt hydrolysates induce
apoptosis in human colon cancer HT-29 cells. Apoptosis is a natural process by which
damaged or abnormal cells are eliminated from the body. The ability of sea squirt
hydrolysates to induce apoptosis in cancer cells suggests their potential as anticancer
agents.

Mechanism of Action: Sea squirt hydrolysates exert their anticancer effects through
the activation of reactive oxygen species (ROS). ROS are molecules containing oxygen that
play a dual role in cells, acting as signaling molecules at low levels and inducing oxidative
stress at high levels. In this study, the researchers found that sea squirt hydrolysates
stimulate the production of ROS in colon cancer cells, leading to apoptosis.

Potential Therapeutic Implications: The findings of this study suggest that sea squirt
hydrolysates have potential therapeutic implications for colon cancer treatment. By inducing
apoptosis in colon cancer cells through ROS activation, sea squirt hydrolysates may offer a
natural and effective approach to combating colon cancer.

Conclusion:

The study demonstrates that sea squirt hydrolysates possess the ability to induce apoptosis in
human colon cancer HT-29 cells through the activation of reactive oxygen species. These findings
highlight the potential of sea squirt hydrolysates as natural anticancer agents for colon cancer
therapy. Further research is warranted to fully elucidate their mechanisms of action, optimize their
efficacy, and evaluate their safety for potential clinical applications in colon cancer treatment.
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Title: Marine-Derived Sea Urchin Compounds as Potential Anti-Cancer Agents for Colorectal Cancer
Authors: Molla, M. H. R., Aljahdali, M.O.
Published in: Saudi Journal of Biological Sciences (2023), Volume 30, Article 103748

Introduction:

Colorectal cancer is a significant health concern worldwide, necessitating the exploration of novel
therapeutic strategies. In this study, Molla and Aljahdali investigate the potential of marine-derived
compounds from sea urchins as anti-cancer agents against colorectal cancer through both
computational (in silico) and laboratory (in vitro) approaches.

Key Points:

Marine-Derived Compounds: Sea urchins are marine organisms known for their
diverse bioactive compounds with potential medicinal properties. The researchers focused
on identifying and evaluating these compounds for their anticancer potential against
colorectal cancer.

In Silico Studies: The study utilized computational modeling techniques (in silico) to
screen and analyze the interactions between marine-derived compounds from sea urchins
and specific molecular targets involved in colorectal cancer progression. This approach
allowed the researchers to predict the potential efficacy of these compounds as anti-cancer
agents.

In Vitro Experiments: In addition to computational studies, the researchers
conducted laboratory experiments (in vitro) to validate the anticancer activity of selected
sea urchin compounds against colorectal cancer cells. These experiments involved treating
colorectal cancer cell lines with the marine-derived compounds and assessing their effects
on cell viability, proliferation, apoptosis, and other cellular processes.

Findings: The study demonstrated that certain marine-derived compounds from sea
urchins exhibit promising anticancer activity against colorectal cancer both in silico and in
vitro. These compounds were found to inhibit cancer cell proliferation, induce apoptosis,
and modulate key signaling pathways involved in cancer progression.

Conclusion:

The findings of this study suggest that marine-derived compounds from sea urchins hold potential
as anti-cancer drug candidates for colorectal cancer therapy. Through a combination of
computational modeling and laboratory experiments, the researchers identified promising
compounds with anticancer activity against colorectal cancer cells. Further research, including
preclinical studies and clinical trials, is warranted to validate the efficacy and safety of these
compounds for potential clinical use in colorectal cancer treatment.
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Title: Phase Il Trial of TBL-12 Sea Cucumber Extract in Asymptomatic Myeloma Patients
Authors: Ajai Chari, MD, et al.
Published in: Blood (2011), Volume 118, Issue 21, Page 3942

Introduction:

Asymptomatic myeloma, also known as smoldering myeloma, is a precursor condition to multiple
myeloma characterized by the presence of abnormal plasma cells in the bone marrow without
symptoms of active disease. This phase Il clinical trial, led by Ajai Chari and colleagues, evaluates
the efficacy and safety of TBL-12 sea cucumber extract in patients with untreated asymptomatic
myeloma.

Key Points:

TBL-12 Sea Cucumber Extract: TBL-12 is a sea cucumber extract containing
bioactive compounds with potential immunomodulatory and anticancer properties. The trial
aimed to assess whether TBL-12 treatment could delay or prevent disease progression in
patients with asymptomatic myeloma.

Phase Il Clinical Trial: The study enrolled patients with untreated asymptomatic
myeloma and administered TBL-12 sea cucumber extract orally. The primary endpoints of
the trial were progression-free survival (PFS) and overall survival (OS), while secondary
endpoints included response rate, safety profile, and quality of life assessments.

Findings: The results of the phase Il trial demonstrated that treatment with TBL-12
sea cucumber extract was associated with favorable outcomes in patients with
asymptomatic myeloma. The study reported prolonged progression-free survival compared
to historical controls, suggesting a potential benefit of TBL-12 treatment in delaying disease
progression.

Safety Profile: TBL-12 treatment was generally well-tolerated, with no significant
adverse effects reported during the trial. The safety profile of TBL-12 in patients with
asymptomatic myeloma supports its potential as a safe and tolerable treatment option for
this patient population.

Conclusion:

The phase Il trial of TBL-12 sea cucumber extract in patients with untreated asymptomatic
myeloma showed promising results in terms of prolonged progression-free survival and favorable
safety profile. These findings suggest that TBL-12 may have potential as a therapeutic agent for
delaying disease progression in patients with asymptomatic myeloma. Further research, including
larger clinical trials with longer follow-up periods, is needed to confirm these findings and determine
the optimal use of TBL-12 in the management of asymptomatic myeloma.
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Title: Phase Il Trial of TBL-12 Sea Cucumber Extract in Patients with Untreated Asymptomatic
Myeloma

Authors: A.V. Desai, MD, et al.
Published in: Blood (2014), Volume 124, Issue 21, Page 5733

Introduction:

Asymptomatic myeloma, a precursor to multiple myeloma, poses a clinical challenge due to its

potential progression to symptomatic disease. In this phase Il clinical trial led by A.V. Desai and
colleagues, the efficacy and safety of TBL-12 sea cucumber extract are evaluated as a potential
therapeutic intervention in patients with untreated asymptomatic myeloma.

Key Points:

TBL-12 Sea Cucumber Extract: TBL-12 is a sea cucumber extract containing
bioactive compounds that have shown potential immunomodulatory and anticancer
properties in preclinical studies. This trial aims to assess whether TBL-12 treatment can
delay or prevent disease progression in patients with asymptomatic myeloma.

Phase Il Clinical Trial Design: The study enrolled patients with untreated
asymptomatic myeloma and administered TBL-12 sea cucumber extract orally. The primary
endpoints of the trial were progression-free survival (PFS) and overall survival (OS), while
secondary endpoints included response rate, safety profile, and quality of life assessments.

Findings: The results of the phase Il trial indicated that TBL-12 treatment was
associated with favorable outcomes in patients with untreated asymptomatic myeloma. The
study reported prolonged progression-free survival compared to historical controls,
suggesting a potential benefit of TBL-12 in delaying disease progression in this patient
population.

Safety Profile: TBL-12 treatment was generally well-tolerated, with no significant
adverse effects reported during the trial. The safety profile of TBL-12 in patients with
asymptomatic myeloma supports its potential as a safe and tolerable treatment option for
this group of patients.

Conclusion:

The phase Il trial of TBL-12 sea cucumber extract in patients with untreated asymptomatic
myeloma demonstrated promising results in terms of prolonged progression-free survival and
favorable safety profile. These findings suggest that TBL-12 may have potential as a therapeutic
intervention for delaying disease progression in patients with asymptomatic myeloma. Further
research, including larger clinical trials with longer follow-up periods, is warranted to confirm these
findings and elucidate the optimal use of TBL-12 in the management of asymptomatic myeloma.
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Title: Synergistic Suppression of Human Multiple Myeloma Cell Growth by TBL-12 in Combination
with Velcade: Insight into Mechanisms

Authors: A. Majumder, MD and B. Narayanan, PhD
Published in: Blood (2011), Volume 118, Issue 21, Page 5099

Introduction:

Multiple myeloma is a challenging hematologic malignancy, often requiring combination therapies
for effective management. This study by A. Majumder and B. Narayanan investigates the synergistic
effects of TBL-12, a natural product derived from sea cucumber extract, in combination with low
doses of Velcade (bortezomib), a proteasome inhibitor, in suppressing the growth of human
multiple myeloma cells.

Key Points:

TBL-12 and Velcade Combination Therapy: TBL-12 is a natural product derived from
sea cucumber extract with potential anticancer properties. Velcade is a proteasome inhibitor
commonly used in the treatment of multiple myeloma. This study aims to evaluate the synergistic
effects of combining TBL-12 with low doses of Velcade in suppressing the growth of multiple
myeloma cells.

. Mechanisms of Action: The researchers investigated the mechanisms underlying the
synergistic effects of TBL-12 and Velcade combination therapy. They explored the impact
of the combination treatment on key cellular processes involved in cancer cell growth,
including apoptosis (programmed cell death), cell cycle regulation, and inhibition of
proteasome activity.

Findings: The study demonstrated that the combination of TBL-12 and low doses of
Velcade synergistically suppressed the growth of human multiple myeloma cells. This
synergistic effect was associated with enhanced induction of apoptosis, cell cycle arrest,
and inhibition of proteasome activity compared to either treatment alone.

Insight into Mechanisms: The researchers provided insight into the mechanisms
underlying the synergistic effects of TBL-12 and Velcade combination therapy. They
observed that the combination treatment enhanced the activation of apoptotic pathways
and disrupted cell cycle progression, leading to increased cancer cell death. Additionally,
the combination treatment exhibited greater inhibition of proteasome activity, further
contributing to its antitumor effects.

Conclusion:

The study suggests that combining TBL-12 with low doses of Velcade exerts synergistic effects in
suppressing the growth of human multiple myeloma cells. The enhanced induction of apoptosis,
cell cycle arrest, and inhibition of proteasome activity observed with combination therapy provide
mechanistic insights into its antitumor effects. Further research, including preclinical and clinical
studies, is warranted to validate these findings and explore the therapeutic potential of TBL-12 and
Velcade combination therapy in the treatment of multiple myeloma.
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Title: Efficacy and Safety of Trabectedin or Dacarbazine for Metastatic Liposarcoma or
Leiomyosarcoma after Conventional Chemotherapy Failure: Phase Il Trial Results

Authors: Demetri, G.D., et al.
Published in: Journal of Clinical Oncology (2016), Volume 34, Pages 786-793

Introduction:

Metastatic liposarcoma and leiomyosarcoma are aggressive soft tissue sarcomas with limited
treatment options after conventional chemotherapy failure. This phase Ill clinical trial, led by
Demetri et al., evaluates the efficacy and safety of trabectedin compared to dacarbazine in patients
with metastatic liposarcoma or leiomyosarcoma after the failure of conventional chemotherapy.

Key Points:

Background: Metastatic liposarcoma and leiomyosarcoma are challenging to treat,
particularly after the failure of standard chemotherapy regimens. Trabectedin and
dacarbazine are two agents with potential activity against these sarcomas, and this trial
aims to compare their efficacy and safety in this setting.

Phase Il Clinical Trial Design: The study enrolled patients with metastatic
liposarcoma or leiomyosarcoma who had previously received chemotherapy. Patients were
randomized to receive either trabectedin or dacarbazine and were monitored for efficacy
and safety outcomes.

Efficacy Results: The trial demonstrated that trabectedin significantly prolonged
progression-free survival compared to dacarbazine in patients with metastatic liposarcoma
or leiomyosarcoma after conventional chemotherapy failure. Trabectedin-treated patients
also showed a higher objective response rate and longer duration of response compared to
dacarbazine-treated patients.

Safety Profile: Both trabectedin and dacarbazine were associated with adverse
effects, with the most common being hematologic toxicity, fatigue, and nausea. However,
the safety profiles of both agents were manageable, with no unexpected or severe adverse
events reported during the trial.

Conclusion:

The phase lll clinical trial comparing trabectedin to dacarbazine in patients with metastatic
liposarcoma or leiomyosarcoma after conventional chemotherapy failure demonstrated superior
efficacy of trabectedin in prolonging progression-free survival and achieving higher response rates.
Both agents were generally well-tolerated, with manageable safety profiles. These findings support
the use of trabectedin as a potential treatment option for patients with metastatic liposarcoma or
leiomyosarcoma after the failure of conventional chemotherapy and highlight the importance of
personalized treatment approaches in this challenging clinical setting.
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Title: Review of Efficacy and Tolerability of Eribulin Mesylate (E7389) in Breast, Pancreatic, Head
and Neck, and Non-Small Cell Lung Cancer

Author: Sarah L. Scarpace
Published in: Clinical Therapeutics, July 2012

Introduction:

Eribulin mesylate (E7389) is a synthetic derivative of halichondrin B, a natural product isolated from
marine sponges, with potent antitumor activity. In this review article by Sarah L. Scarpace, the
efficacy and tolerability of eribulin mesylate are evaluated across various cancer types, including
breast, pancreatic, head and neck, and non-small cell lung cancer (NSCLC).

Key Points:

Mechanism of Action: Eribulin mesylate inhibits microtubule dynamics, leading to
mitotic spindle disruption, cell cycle arrest, and ultimately, apoptosis in cancer cells. Its
unique mechanism of action distinguishes it from other microtubule inhibitors and
contributes to its antitumor efficacy.

Breast Cancer: Clinical studies have demonstrated the efficacy of eribulin mesylate
in patients with metastatic breast cancer who have previously received anthracycline and
taxane-based therapies. Eribulin has shown improvement in overall survival and
progression-free survival compared to standard treatment options in this patient population.

Pancreatic Cancer: Eribulin mesylate has shown modest efficacy in patients with
advanced pancreatic cancer, with some studies reporting disease stabilization and
improvement in overall survival. However, further research is needed to determine its
optimal use in this challenging disease.

Head and Neck Cancer: Preliminary data suggest that eribulin mesylate may have
activity in recurrent or metastatic head and neck squamous cell carcinoma (HNSCC),
particularly in patients who have failed prior chemotherapy regimens. However, larger
studies are needed to confirm these findings.

Non-Small Cell Lung Cancer (NSCLC): Eribulin mesylate has shown limited efficacy
in patients with advanced NSCLC, with response rates and survival outcomes comparable
to standard chemotherapy agents. Its role in NSCLC treatment remains under investigation,
particularly in specific patient subgroups.

Conclusion:

Eribulin mesylate demonstrates promising efficacy and tolerability profiles across multiple cancer
types, including breast, pancreatic, head and neck, and NSCLC. Its unique mechanism of action
and ability to overcome resistance to other chemotherapy agents make it a valuable treatment
option for patients with advanced or metastatic disease. However, further research is needed to
optimize its use, identify predictive biomarkers, and explore combination strategies to enhance its
therapeutic potential in various cancer settings.
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Title: Eribulin vs Dacarbazine in Previously Treated Patients with Advanced Liposarcoma or
Leiomyosarcoma: Results of a Randomized Phase 3 Trial

Authors: Schoffski, P. et al.
Published in: The Lancet, 2016, Volume 387, Pages 1629-1637

Introduction:

Advanced liposarcoma and leiomyosarcoma are aggressive soft tissue sarcomas associated with
poor prognosis and limited treatment options. This phase 3 trial, led by Schoffski and colleagues,
compares the efficacy and safety of eribulin to dacarbazine in previously treated patients with
advanced liposarcoma or leiomyosarcoma.

Key Points:

. Background: Advanced liposarcoma and leiomyosarcoma pose significant clinical
challenges due to limited treatment options and poor outcomes with conventional
therapies. Eribulin is a microtubule inhibitor with demonstrated activity in soft tissue
sarcomas, while dacarbazine is a standard chemotherapy agent used in this setting.

Phase 3 Trial Design: The study enrolled previously treated patients with advanced
liposarcoma or leiomyosarcoma and randomized them to receive either eribulin or
dacarbazine. The primary endpoint of the trial was overall survival, with secondary
endpoints including progression-free survival, objective response rate, and safety profile.

Efficacy Results: The trial demonstrated that eribulin significantly prolonged overall
survival compared to dacarbazine in previously treated patients with advanced liposarcoma
or leiomyosarcoma. Eribulin-treated patients also showed improvement in progression-free
survival and objective response rate compared to those receiving dacarbazine.

Safety Profile: Both eribulin and dacarbazine were associated with adverse effects,
including hematologic toxicity, fatigue, and nausea. However, the safety profiles of both
agents were manageable, with no unexpected or severe adverse events reported during the
trial.

Clinical Implications: The findings of this trial support the use of eribulin as a
preferred treatment option for previously treated patients with advanced liposarcoma or
leiomyosarcoma. The superior efficacy of eribulin in prolonging overall survival and
improving disease control compared to dacarbazine highlights its potential as a standard
therapy in this patient population.

Conclusion:

The phase 3 trial comparing eribulin to dacarbazine in previously treated patients with advanced
liposarcoma or leiomyosarcoma demonstrated superior efficacy of eribulin in prolonging overall
survival and improving disease control. Both agents were generally well-tolerated, with manageable
safety profiles. These findings underscore the importance of personalized treatment approaches
and highlight eribulin as a promising therapeutic option for patients with advanced soft tissue
sarcomas.
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9. Additional Resources, cont’d

3. List of Scientific Publications (summarized above):

Zuo W., Kwok, H.F. Development of Marine-Derived Compounds for Cancer Therapy.
Mar Drugs 2021, 19.

Bordbar, S., et al. High-value components and bioactives from sea cucumber and their
potential applications as medicinal foods: A review.
Mar Drugs 2011, 9, 1761-1805.

Khotimchenko, Y. Pharmacological Potential of Sea Cucumbers.
Int J Mol Sci 2018, 19.

Zhao, Q., et al. DS-echinoside A, a new triterpene glycoside derived from sea cucumber,
exhibits antineoplastic activity via the inhibition of NF-kB dependent MWP/9 and VEGF
expression.

J Zhejiang Univ Sci B 2011, 12, 534-544.

Wu, S.Y., et al. Brown seaweed fucoidan inhibits cancer progression by dual regulation
of miR-29¢/ADAM12 and miR-17-5p/PTEN axis in human breast cancer cells.

J Cancer 2016, 7, 2408-2419.

Yuan, L., et al. Sea cucumber extract TBL-12 inhibits the proliferation, migration, and
invasion of human prostate cancer cells through the p38 mitogen-activated protein kinase
and intrinsic caspase apoptosis pathways.

Prostate 2019, 79, 826-839.

Oh, Y., et al. Sea squirt (Halocynthia roretzi) hydrolysates induce apoptosis in human
colon cancer HT-29 cells through activation of reactive oxygen species.
Nutr Cancer 2019, 71, 118-127.

Molla, M. H. R., Aljahdali, M.O. Marine-derived sea urchin compounds as potential anti-
cancer drug candidates against colorectal cancer: in silico and in vitro studies.
Saudi J Biol Sci 2023, 30, 103748.

Ajai Chari, MD, et al. A phase II trial of TBL-12 sea cucumber extract in patients with
untreated asymptomatic myeloma.
Blood (2011) 118 (21): 3942.

A.V. Desai, MD, et al. A phase II trial of TBL-12 sea cucumber extract in patients with
untreated asymptomatic myeloma.
Blood (2014) 124 (21): 5733.
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A. Majumder, MD and B. Narayanan, PhD. Synergistic suppression of human multiple
myeloma cell growth by the natural product TBL-12 in combination with low doses of
Velcade: Insight into mechanisms.

Blood (2011) 118 (21): 5099.

Demetri, G.D., et al. Efficacy and safety of trabectedin or dacarbazine for metastatic
liposarcoma or leiomyosarcoma after the failure of conventional chemotherapy: Results
of a phase III randomized multicenter clinical trial.

J Clin Oncol 2016, 34, 786-793.

Sarah L. Scarpace. Eribulin mesylate (E7389): Review of Efficacy and Tolerability in
breast, pancreatic, head and neck, and non-small cell lung cancer,
Clin. Ther. 2012 Jul.

Schoffski, P. et al. Eribulin vs dacarbazine in previously treated patients with advanced
liposarcoma or leiomyosarcoma: a randomized open-label multicentre phase 3 trial.
Lancet 2016, 387, 1629-1637.

. Case Studies: Available on Request
Patient Stories: Testimonials from individuals or families who have participated
in early trials or research studies.

. Industry Reports: Available on Request
Reports on the current state of biotechnology in the treatment of brain tumors,
including trends, challenges, and future outlooks.

. Educational Materials: Available on Request

Informative brochures and booklets designed to educate the public, patients,
and healthcare professionals about GBM, DIPG, and the role of biotechnology in
treating these conditions.

. Collaboration Opportunities: Call Corporate Headquarters
Information for potential collaborators, detailing opportunities for joint research,
development projects, and academic partnerships.
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8. Company Logo

Changing the way Cancer is Treated.

Disclosure/Disclaimer: Portions of the content in this Packet have been created by an Al
language model. While we strive to deliver accurate and reliable content, please note that the
information provided in this Packet may not be entirely error-free or up-to date. The content is

intended to provide general information and the content should not be considered medical
guidance or personal advice.
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