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We have developed four 
revolutionary technology 
platforms consisting of 

multiple products that address 
many of the challenges facing the 
cell and gene therapy industries. 
Three of these platforms are 
particularly synergistic and closely 
related. These are: the ImmuneFx 
cancer immunotherapies; 
the Polymer Antibody Cell 
Separation (“PACS”) device; the 
stem cell technologies which 
includes Morphogenesis’ 
Allograft Tissue with 
Compatible HLA (“MATCH”) 
stem cell banks and stem cell 
proliferation factor (“SCPF”); and 
BlueBio drug development from 
deep sea microbes. 

The markets to be served by 
these core technologies include 
human cancer, companion animal 
cancer, next generation cancer 
diagnostics, and cell therapy. Our 
primary focus at this time is on 
ImmuneFx, our cancer vaccine 
portfolio designed to target 
multiple types of cancer in both 
companion animals and humans.

Our Technologies

STEM CELL
Technologies

PACS
Cell Separation Device

IMMUNE FX
Cancer Vaccines

BLUEBIO
  Drug Development

FOUR REVOLUTIONARY TECHNOLOGY PLATFORMS

• Seabed materials 
from the deep 
ocean are mined for 
microbial species that 
produce specialized 
compounds

• These specialized 
compounds can be 
used to treat cancer 
and infections caused 
by infectious agents

• Multiple new 
microbial species 
and compounds with 
antibiotic properties 
have already been 
discovered

• Emphasis on the 
discovery of proteins 
that mimic human 
biological processes

• Combination of 
SCPF growth factor 
and MATCH stem 
cell libraries

• SCPF enhances 
proliferation in long-
term culture without 
loss of phenotype

• Engineers stem 
cells to “MATCH” the 
HLA genes of the 
intended recipient

• Ability to 
create genotype 
“supermarket“ of 
multi-potential 
cells, tissues 
and organs that 
overcome immune 
rejection

• Combination of 
patented cell-
specific antibodies 
and proprietary 
polymer

 • Patented MG-1 
antibodies able to 
identify primitive 
stem cells

• Enables 
identification and 
separation of 
multiple rare cell 
types

• Research, clinical 
and diagnostic 
applications

• Microbial protein 
marks tumor cells 
as “foreign”

• Long-term 
response that kills 
not just tumor 
masses but also 
circulating cancer 
cells and has a 
residual immune 
effect

• History of 
cancer regression, 
extended lifespan 
and great quality 
of life in hundreds 
of dogs, cats, and 
horses
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Science Magazine named 
cancer immunotherapy, the 
“Breakthrough of the Year…
A corner has been turned, 
and we won’t be going 
back.”

For the past several years, 
Morphogenesis has been 
focused on developing its 

ImmuneFx cancer immunotherapy 
platform for the treatment of 
veterinary and human cancers. The 
human immune system is a complex 
system that includes cells, tissues 
and organs that protect us from 
harmful organisms such as bacteria 
and viruses (aka “pathogens”). The 
immune system has a number of 
powerful weapons to protect us, 
and it is constantly and successfully 
killing millions of harmful pathogens 
that humans are exposed to on a 
daily basis.

Stated simply, our cancer therapies 
utilize the biological processes 
of human and animal immune 
systems that our scientists have 
studied for many years. The idea of 
manipulating the immune system to 

fight off cancer has been around for 
over a century but, unfortunately, 
has been mostly overshadowed 
by traditional chemotherapy and 
radiation treatments.

That has changed; with major 
advances taking place, experts 
expect the next wave of cancer-
fighting technology will largely 
be therapies utilizing the immune 
system. These technology solutions 
are known as “immuno-oncology” 
or “immunotherapy”. On December 
20, 2013, Science Magazine 
named cancer immunotherapy, 
the “Breakthrough of the Year” 
calling it a paradigm shift in that 
immunotherapy marks an entirely 
different way of treating cancer. 
The article went on to state that by 
targeting the immune system, not 
the tumor itself, “a corner has been 
turned and we won’t be going back.”

Cancer Therapies for Humans & Animals

WATCH INTERVIEWS WITH VIJAY RAMIYA, PhD 
CLICK HERE    

Vijay Ramiya, PhD, Principle Scientist R&D, Vijay is an immunologist with extensive 
experience and holds a PhD degree in immune regulation with postdoctoral research 
experience in suppressor epitopes, autoimmune diabetes and stem cell biology from 
the University of Cambridge, UK, and the University of Florida. At Morphogenesis, Vijay 
is instrumental in developing protocols for cancer tissue processing for manufacturing 
whole cell cancer cell vaccines for solid and liquid tumors and is also involved in 
formulating DNA vaccine protocols. He has been involved in designing clinical trials, 
developing immune monitoring technologies, analyzing clinical trial data, writing 
manuscripts and also serving as a consultant to vaccine manufacturing.

https://www.youtube.com/watch?v=mQQfZT3gWeE
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The immune system kills cancer 
cells throughout our body every day 
while we remain blissfully ignorant. 
However, cancer cells eventually 
develop multiple methods for 
avoiding the immune response so 
that they can take up residence. The 
challenge facing immunotherapies 
is to overcome cancer’s devious 
stealth methods.

Cancers adopt these stealth 
methods through trial and error 
during a survival-of-the-fittest 
process. The mutations that 
occur from factors such as 
viruses, chemicals, radiation, 
ultraviolet light, and chromosome 
replication errors are 
responsible for the development of 
these stealth powers.

“Cancer” is made up of Normal Cells that have 
Mutated into Abnormal Cells, so they are not 
seen as “Foreign” by our Immune System

The solution is actually simple. Since in established cancers 
the immune system can’t distinguish the sometimes subtle 
differences between normal cells and cancer cells, why not make 
the cancer cells appear “foreign”? The best way to achieve this 
is to genetically modify a person’s own tumor cells to express 
something that WILL appear foreign to the immune system. 
Microbial pathogens are the main enemies recognized and 
controlled by the immune system, so we decided to choose a 
single microbial antigen that CANNOT be ignored. The microbial 
antigen (Emm55) we chose has many unique properties that make 
it ideal for this use. For one, this microbial antigen is expressed on 
the tumor cell’s surface amongst all the tumor antigens we are 
hoping to force the immune system to “see”. 

When the immune system’s sentry cells attack a cancer cell that 
has both cancer and Emm55 antigens on its surface, they “eat” 
the cell and then express (present) the Emm55 antigen as well as 
all of the cancer antigens on their surface. These sentry cells are 
called “antigen presenting cells” because once they have killed the 
foreign invader, they “present” the antigens of the invader to other 
immune cells. This presentation of invader antigens initiates the 
proliferation and deployment of these additional immune system 
soldiers to attack all cells that express the cancer antigens, 
whether the cancer cells express the bacterial antigen or not. 
This process does not harm healthy cells and tissues. We call our 
immunotherapy platform “ImmuneFx”.

The Challenge Our Vaccine Breakthrough
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The key breakthrough in our cancer vaccine was 
the use of the emm55 gene

We have patented our cancer vaccine technology and 
branded it “ImmuneFx.”

A unique feature of ImmuneFx Cancer Immunotherapy 
is that it can be produced and delivered in different 
ways depending on the type of cancer and extenuating 
circumstances.

 Specifically targets cancer cells

 No toxic side-effects

 Effective alone or in combination with other therapies

 Applicable to many types of cancer

 Confers long term immune protection

Rapid, efficient, cost-effective manufacturing processes

ImmuneFx

Step 4: The immune system 
seeks and destroys cancer cells 
throughout the body, without 
harming healthy cells or tissues.

Step 1: 
Our proprietary emm55 gene is 
inserted into the patient’s tumor 
cells (either inside or outside the 
body).

Step 2: 
The emm55 antigen is expressed 
on the surface of the patient’s 
tumor cells, alongside tumor 
anitgens.

Step 3: The immune system 
“sees” the antigen, along with the 
cancer’s antigens, and begins an 
aggressive fight to kill all cells 
expressing thes antigens.
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Cellular ImmuneFX 
“Autologous”Our first cancer therapy is 

an “autologous” whole cell 
vaccine. Autologous means 

we use a patient’s own cancer 
cells to create a vaccine for that 
patient. Studies in mice and dogs 
with lymphoma have supported our 
first trial in humans. This study is 
expected to start early next year 
to help patients with non-Hodgkin 
lymphoma.

The second, and perhaps 
the most exciting form of 
ImmuneFx, is the direct 

injection of our microbial gene into 
a patient’s tumor (“interlesional 
injection”). Imagine a future where 
the paperwork takes longer than the 
cancer therapy. A patient walks into 
an outpatient clinic or doctor’s office, 
receives a split-second injection 
right into a tumor and walks back out 
again. No side effects, no supportive 
care. While it will take a few years 
to make this possible for humans, 
it is happening now for animals, in 

particular, horses with malignant 
melanoma. The Company has 
completed its USDA efficacy study of 
direct intralesional injection in horses 
with melanoma and expects to 
receive a commercial license for this 
product as early as next year, around 
the same time we expect our human 
melanoma clinical trial to begin.

The third form of ImmuneFx 
is another off-the-shelf 
version made from tumor cells 

sourced from other patients. This 
“allogeneic” form of the vaccine can 
be manufactured for many different 
types of cancer, especially those not 
amenable to the first two forms of 
ImmuneFx. Allogeneic vaccines will 
be developed for various forms of 
veterinary cancers such as canine 
transitional cell carcinoma of the 
bladder. And while the revenue 
potential for this technology could 
be substantial, we have not included 
this in our valuation of the Company’s 
stock.

Cellular ImmuneFX 
“Allogeneic”

Direct ImmuneFX 
“Intralesional Injection”

1. Cancer cells from a 
patient are extracted and 
then modified to express 
a highly immunogenic 
microbial antigen

2. The modified cells 
are inactivated and 
cryogenically preserved

3. Once introduced back 
into the skin of the patient, 
the microbial antigen 
signals the immune 
system to respond

4. The result is that the 
patient’s immune system 
locates and attacks 
cancer cells wherever 
they are located in the 
body

5.  Since the therapy uses 
a patient’s own cells, 
adverse reactions are 
eliminated

1. Microbial gene gets 
inserted directly into the 
patient’s tumors

2. The microbial antigen is 
expressed on the surface 
of the patient’s tumor cell 
alongside tumor antigens

3. The immune system 
“sees” the microbial 
antigen and begins a fight 
to kill all cells expressing 
these antigens

4.  The immune system 
seeks and destroys 
cancer cells throughout 
the body without harming 
healthy cells and tissues

5.  Since the therapy 
relies on the patient’s 
own cells to provide the 
tumor antigens, adverse 
reactions are eliminated

1. Representative cancer 
cells are obtained from 
patients

2.  Tumor associated 
antigens that are common 
among most patients 
with specific type of 
cancer are identified and 
characterized

3.  “Cancer cell lines” 
expressing the microbial 
antigen are mass 
produced and then 
inactivated

4.  Injection of the final 
product, which could be 
a mixture of 1-3 well-
defined cell lines

5.  These vaccines can be 
used prophylactically or 
therapeutically

6.  An added benefit of 
allogeneic vaccines is 
the added immune boost 
due to mis-matched 
transplantation antigens
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Regardless of which form of the vaccine used to treat an 
animal or human, it works basically the same way. The 
immune system is first educated to the microbial-antigen-
marked cancer cells. Once educated, the power is unleased 
against tumor cells throughout the body but does not 
attack healthy cells in the vicinity of cancer cells. In this 
way, adverse reactions are eliminated. In fact, based 
upon results thus far in the use in over 300 companion 
animals (dogs, cats and horses), there are no side-effects 
associated with this therapy.

                                        Simple, yet powerful… and safe.

Treatment Success & Zero Side Effects 

•   4 species of >300 companion animals comprising > 95 breeds of animals, with

•   >35 different types of naturally occurring cancers similar to human cancers.

•   no side effects reported
 
    Our work in pet animals with naturally occurring cancers has effectively 
“de-risked” the translation of our ImmuneFx technology from veterinary cancer 
applications to human cancer applications.

WATCH INTERVIEW WITH MEGHAN GENTILLINI 
CLICK HERE    

Meghan Gentilini, PSM, Meghan graduated from the University of South Florida with 
a Professional Science Master’s degree in Biotechnology in 2013 and was hired as 
Research Staff Scientist II, Project Manager-Cancer Therapeutic Vaccine. Before 
pursuing her graduate degree, Meghan worked as a Laboratory Technician in a bitumen 
quality testing and research lab. In this position, she was involved in QA/QC testing of 
products under strict regulatory guidelines of the Florida DOT. Prior to this position, 
Meghan was a Veterinary Surgical Technician for five years. Meghan’s love for animals 
combined with her interest in medicine and product quality and compliance makes her 
a great fit as the Company moves forward into clinical trials.

https://www.youtube.com/watch?v=YdTgXXgnvu0
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Why our 
Cancer Vaccines Are 
Game Changing

   We have studied many cancer 
vaccine technologies. In fact, our two 
founding scientists were honored 
to be selected to edit a first-of-its-
kind book on cancer vaccines, which 
was published in 2014. Current 
cancer vaccines use many different 
ways to target cancer cells. Some 
create vaccines from defined tumor 
antigens, others create vaccines 
using patient-derived antigen 
presenting cells or cytotoxic T cells, 
but it is nearly impossible to ensure 
that these types of vaccines will be 
able to help the body identify the 
entire array of cells that comprise a 
person’s tumors.
   Our autologous, direct injection and 
allogeneic ImmuneFx technologies 
solve this problem by triggering the 
immune system to recognize multiple 
tumor antigens on multiple types of 
tumor cells.

   We also believe that our cancer 
vaccines are game changing because 
many other types of immunotherapy 
are incredibly complicated to produce 
and will be extremely expensive: they 
simply will not be affordable.    
   We have spent years refining our 
manufacturing processes so that we 
can produce our non-toxic vaccines 
at a fraction of the cost of these 
other immunotherapies. With soaring 
healthcare costs, the combination of 
our safety/efficacy results and our 
cost-effectiveness differentiates 
ImmuneFx from these other 
technologies.
 

   In addition to our ImmuneFx cancer immunotherapy 
platform, the Company holds intellectual property for its 
three other technology platforms. These technologies are 
standalone and are synergistic with each other. They include 
the Polymer Antibody Cell Separation (“PACS”) device, 
the Morphogenesis Allograft Tissue with Compatible HLA 
(“MATCH”) stem cell banks and BlueBio drug development.

Our Other 
Technology 
Platforms
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   The ability to monitor the level 
and type of stem cell or circulating 
tumor cells (“CTC”) in a patient’s 
blood provides rich information 
that is complementary and distinct 
from all other current diagnostic 
information. The isolation and 
purification of CTC and the 
subsequent profiling of their 
biochemical changes can greatly 
enhance both our understanding 
of cancer metastases and the 
assessment and treatment 
progress of cancer patients.

   Our novel PACS cell capture and 
separation technology is a fully 
integrated device which accurately 
detects, enriches, captures, 
measures and evaluates small 
numbers of rare cells such as CTC. 
Our system increases detection 
limits up to one in ten million cells 
or greater, and purity and recovery 
to >95%. The PACS technology 
addresses the deficiencies of other 
available cell capture devices 
and is therefore a much needed 
solution.

   Stem cell technology development 
can be described as nothing less 
than revolutionary.  Stem cells are 
types of cells from which all other 
cells “stem”. They do not serve a 
specialized function such as a nerve 
cell or blood cell. The job of a stem 
cell is to create the specialized cells 
which continue to develop into 
tissues and organs such as the brain, 
or heart. The biological process 
of cell differentiation, tissue and 
organ development is known as 
“morphogenesis”.
   Adult stem cells have been 
identified in many organs and 
tissues in very small numbers, 
but their capacity to divide is 
limited, making generation of large 
quantities of stem cells difficult. 

   The discovery of Stem Cell 
Proliferation Factor is important 
in that it stimulates primitive 
stem cells to divide. The ability to 
generate significant numbers of 
stem cells through this process is 
important for many cell and gene 
therapies and makes the Company’s 
MATCH stem cell banks possible. 
   Transplants of tissue between 
non-compatible human leukocyte 
antigens (HLA) are the cause of most 
transplant rejection issues. The 
HLA of the donor needs to “MATCH” 
the HLA of the recipient, or the 
transplant will be rejected by the 
immune system. There are billions of 
combinations of HLA in individuals, 
so an exact match is incredibly rare.
   Our patented technology could 
solve, or at least lessen the issue 
of transplant rejection. MATCH 
genetically engineering them so 
they are not recognized as foreign 
and then proliferating them into 
clinically relevant numbers. We can 
then store (“bank”) these stem cells 
so that they are ready for off-the-
shelf use.

Cell Separation Stem Cell Technology
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   Marine Biotechnology or “Blue 
biotechnology”, is a relatively 
new field that involves the 
discovery and application of 
products and processes derived 
from microorganisms found in 
the ocean. Microorganisms have 
been the source of disease cures 
and treatments for many years, 
if not for centuries. Since the 
discovery of penicillin in 1929, 
nearly 50,000 beneficial natural 
products have been discovered 
from microorganisms.
   By adapting to the demands 
of the marine environment 
such as extreme conditions 
of temperature, pressure and 
darkness, these deep sea 
microorganisms have evolved 
unique structures, metabolic 
pathways, reproductive systems 
and sensory and defense 
mechanisms. This adaptation   

has resulted in the development 
of structurally unique natural 
compounds, many of which have 
been shown to have the ability to 
fight many human illnesses, from 
infectious diseases to cancers.
   

Drug Development
BlueBio

   The samples we have received from Odyssey 
Marine, a Tampa-based deep sea ship wreck 
exploration company, literally contain billions of 
new microbial species with virtually unlimited 
numbers of active compounds: modern 
technologies cannot compete with the structural 
diversity of these microbial compounds that we 
are studying.   
   Microbes we isolated from these samples have 
so far resulted in the discovery of novel microbial 
species and numerous active compounds including 
antimicrobial and anticancer compounds. 
   

While the revenue potential for these three Technology 
platforms (Cell Separation, Stem Cell Technology and 
BlueBio) could be substantial, we have not included this 
in our valuation of the Company’s stock.

FOR MORE INFORMATION
ABOUT HOW YOU CAN

JOIN MORPHOGENESIS,
CLICK HERE.

or email
invest@morphogenesis-inc.com

http://www.morphogenesis-inc.com/?p=1322



