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BIO: Dr. Kate Holt joined Memcine 
Pharmaceuticals, a University of Iowa 
startup biotech company, as CEO in 
January, 2013. Since 2009, Dr. Holt 
has served in numerous volunteer 
mentoring and advising capacities 
with the University of Iowa Research 
Foundation, helping to move Universi-
ty healthcare-related discoveries to-
wards commercialization. Dr. Holt is a 
current member of the Iowa Innova-
tion Council, a private non-profit or-
ganization created to implement spe-
cific innovation strategies developed 

by the business community. Prior to 
Memcine, Dr. Holt served for three 
years as Vice President of Business 
Development at KemPharm, Inc., a 
startup biopharmaceutical company 
focused on advancing prodrugs in the 
CNS space. Prior to KemPharm, Dr. 
Holt joined Lexicon Pharmaceuticals, 
a startup biotech company in The 
Woodlands, Texas, in 1999. As Senior 
Director Molecular Genetics, Dr. Holt 
developed the technology platform 
and directed 75 scientists conducting 
gene targeting projects in support of 
Lexicon’s Genome5000TM Program 
through 2005. As Senior Director Busi-
ness Development, Dr. Holt estab-
lished and directed Lexicon’s Alliance 
Management Department, directed 
drug development collaborations with 
industry partners including Bristol 
Myers-Squibb, NV Organon, Schering 
Plough, Genentech, Takeda, and Xo-
ma, and conducted new business de-
velopment activities through 2008. Dr. 
Holt left Lexicon at the end of 2008 to 
move back to the Iowa City area to 
put her industry expertise to work in 
the emerging Midwest pharma sector. 
Dr. Holt received her Ph.D. in Molecu-
lar Biology from the University of Iowa 
College of Medicine and her B.S. in 
Biological Sciences, magna cum 
laude, State University of New York. 
Dr. Holt is an inventor on several pa-
tents and patent applications along 
with 18 articles and chapters in peer 
reviewed scientific journals. 
 
About Memcine Pharmaceuticals 
Memcine Pharmaceuticals, Inc. is a 
vaccine platform company founded in 
2010 to develop ImmunoplexTM, with 
broad applicability in both infectious 
diseases and oncology immunothera-
py. The 2012 flu vaccine was only 56 
percent effective in adults and child-

ren and only 9 percent effective in 
people over 65, and significant unmet 
need exists across numerous human 
and veterinarian vaccine indications. 
ImmunoplexTM infectious disease 
vaccines are delivered needle-free at 
mucosal surfaces without adjuvants, 
and elicit a more robust immune re-
sponse via the body’s natural immune 
defenses. ImmunoplexTM vaccines are 
protein subunit-based, and therefore 
avoid the manufacturing and distribu-
tion hurdles associated with infectious 
agent-based vaccines. Proof-of-
concept has been achieved in several 
murine models, including HepB, in-
fluenza, and a breast cancer immuno-
therapy model. Memcine’s business 
strategy is to function as a discovery 
engine. 
 

Interview conducted by: 
Lynn Fosse, Senior Editor 
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CEOCFO: Ms. Holt, what is the concept 
at Memcine Pharmaceuticals? 
Ms. Holt: The ImmunoplexTM concept 
is quite simple. The idea is based on 
two decades worth of research, which 
supports the idea that an immune 
complex elicits a very robust immune 
response. An immune complex is 
comprised of any antigen of interest 
that is bound tightly and specifically by 
a monoclonal antibody.  ImmunoplexTM 
is a patent-pending technology 
platform that affords a universal 
approach to the production and 
manufacture of immune complex 
vaccines for intranasal, needle-free 
delivery of infectious diseases 
vaccines, as well as cellular 
therapeutic vaccines for oncology 
indications, for human and veterinary 
use. 
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CEOCFO: Would you describe what 
is happening in laymen’s terms? 
Ms. Holt: Your body will respond to 
foreign material- any kind of infectious 
agent such as some kind of virus for 
example. The way your body 
recognizes that foreign entity is via 
specialized cells of the immune system. 
Your body’s immune system is alerted 
that there is something foreign or 
something bad and that is done at the 
cellular level by mounting an immune 
response against it. Your body basically 
retaliates by creating antibodies that 
are specific to those foreign entities 
and target them for destruction. What 
we are doing is taking advantage of a 
naturally occurring phenomenon that 
happens all the time with anyone’s 
immune system. The crux of the 
ImmunoplexTM invention is that we 
have been able to come up with a 
way to universalize this approach. 
Essentially, we take any antigen of 
interest and we fuse to it a small, 
short linear peptide. That short 
linear peptide is derived from a 
common childhood vaccine. Our 
bodies have already seen this little 
bit of added protein that we call a 
tag and it is therefore deemed to be 
safe. Finally, we create the immune 
complex with the addition of our 
universal human monoclonal 
antibody which binds specifically to 
the tag, and the vaccine is ready for 
intranasal needle-free delivery. 
 
CEOCFO: Had this concept been 
tried before? What piece of it was the 
key to making it work, or is it the entire 
process itself? 
Ms. Holt: As I mentioned there is a 
large body of literature supporting the 
basic concept of immune complexes a 
robust vaccines. Memcine has invented 
a proprietary way to universalize the 
approach for all vaccines with a single 
fully human monoclonal antibody that 
binds tightly to the protein tag. 
Another neat feature of the technology 
is that the immune cells that reside at 
mucosal surfaces can pick up immune 
complexes such as our ImmunoplexTM 
vaccines, and mount a robust immune 
response, affording intranasal, 
needle-free delivery. We believe our 
influenza vaccine, FluINTTM, will likely 
prove to be robust because the 
immunization occurs at the site of 

future infection.  Another important 
aspect of this based upon our initial 
work, is that we believe we may be 
able to elicit a robust immune 
response in patient groups with weak 
or compromised immune systems. 
 
CEOCFO: Where are you now? 
Ms. Holt: We are at early stages of 
preclinical proof of concept. We have 
explored this technology in a number 
of infectious diseases and we have 
robust readouts in a murine model of 
influenza. In that particular model, 
when mice are infected with the flu 
virus they get sick and they show 
many of the same symptoms and 
clinical signs that humans do, 
including weight loss. We have looked 
at intranasal administration of our 
influenza vaccine, FluINTTM, in mice 

that are then challenged with an 
influenza virus. What we are seeing is 
that compared to all of the appropriate 
controls, the mice that received 
FluINTTM, are protected from severe 
weight loss. We have also 
demonstrated proof of concept with a 
murine model for hepatitis B, and 
other controls that would be predictive 
for vaccines for infectious diseases. 
 
The application of this technology as a 
cancer therapeutic is fascinating. We 
can take the same technology and we 
can apply it to an oncology setting as 
a personalized medicine. If you can 
imagine a patient with breast cancer, 
we envision that we can take a tumor 
biopsy and disaggregate the 
cancerous tissue into single cells. We 
can then add the little peptide to the 
individual tumor cells and bring in the 
fully human monoclonal antibody. This 
is all done outside of the patient’s 
body and it is done very rapidly. The 

resulting cellular immune complex, 
which we call DanuPlexTM is a type of 
a vaccine, but it happens to be that 
the antigen in this case is a tumor cell 
derived from the patient’s own tumor. 
The DanuPlexTM vaccine would then 
be infused back into the patient, thus 
alerting the patient’s own immune 
system to recognize the tumor cells as 
foreign and turn on the immunological 
machinery to now attack the patient’s 
own tumor and metastases. We have 
been working with a murine model of 
breast cancer. We are seeing a 
decrease in incidence of metastases 
to the lung and we are also seeing an 
advantage in the mice that receive the 
DanuPlexTM vaccine in terms of how 
long they live. We are very excited 
about our findings in the breast cancer 
model and we are preparing to 

explore the concept in other 
preclinical oncology models. 
 
CEOCFO: How did you decide 
what to target first? 
Ms. Holt: We decided early on that 
we wanted to study mechanisms 
and establish proof of concept in 
preclinical models for several 
diverse indications to underscore 
the broad applicability of the 
ImmunoplexTM technology. Initially 
we focused on indications within 
our core expertise and we 
branched out into other areas in 

collaboration with academics experts. 
Our business strategy is to function as 
a discovery engine and to partner, or 
outlicense, with pharmaceutical and 
veterinarian companies at an early 
preclinical stage. To that end, the 
decision on which targets will be 
advanced beyond the preclinical stage 
will likely be dictated by a partner’s 
interest. At the same time, we are 
focused on indications with large 
unmet need and for which our unique 
technology has the most promise to 
create differentiated vaccines. 
 
CEOCFO: How do you deal as CEO 
with working in a number of different 
areas? How do you stay focused 
when there is so much opportunity? 
Ms. Holt: It is a huge challenge. If 
resources were unlimited, it would be 
great. We would simply expand the 
company rapidly and bring in 
seasoned industry veterans to drive 

“I think we are truly a game 
changing technology. We are going 
to bring forward vaccines that are 
more effective and better in terms of 
cost of goods. We are going to 
eliminate needles and cold chain 
supply issues, improve shelf life, 
and we will be able to very quickly 
react to changes in viral strains in 
the case of influenza, for example. 
We also have universalized the 
approach.”– Kate Holt, PhD 
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these workflows as aggressively as 
we could. Despite limited internal 
resources, we have an aggressive 
three year plan that will include 
extensive use of industry consultants, 
collaborators, partners and CROs. 
Together with our extended network 
of forces, we will resource the 
programs that have the greatest 
chances of success. 
 
CEOCFO: When will you start to 
make that decision? 
Ms. Holt: We will start to make that 
decision as we get serious in our 
partnering discussions. My background 
is in startup companies with broad 
transformative technology platforms 
like ImmunoplexTM. It is a great 
problem to have where you have so 
many great ideas and so many great 
opportunities. This is not going to be 
the circumstance of many startup 
companies where they have one 
program and one shot on goal. The 
nice thing about a technology platform 
is that you have multiple chances for 
success. You are in a great position 
when you get to move on the 
programs that essentially are the low 
hanging fruit. 

CEOCFO: Why should people in the 
business and investment community 
pay attention to Memcine 
Pharmaceuticals? 
Ms. Holt: There is substantial unmet 
medical need in the areas of 
infectious diseases vaccines and the 
oncology world. This translates to a 
huge opportunity. So many startup 
biotech companies struggle or even 
fail because their one clinical 
candidate hits a snag. The saying is 
that for every ten programs that are 
advanced into clinical trials, you 
expect to see one actually make it to 
approval. Even the hurdle of approval 
is actually a misnomer these days 
because the biggest hurdle can be 
commercialization and reimbursement. 
You may have a great drug that is 
safe and very effective, but it would 
also have to make sense from a 
business perspective. I think Memcine’s 
technology ImmunoplexTM hits on all 
of those notes. I think we are truly a 
game changing technology. We are 
going to bring forward vaccines that 
are more effective and better in terms 
of cost of goods. We are going to 
eliminate needles and cold chain 
supply issues, improve shelf life, and 

we will be able to very quickly react to 
changes in viral strains in the case of 
influenza, for example. We also have 
universalized the approach. For any 
vaccine of interest, you can apply the 
same technology. You only have to 
make the fully human monoclonal 
antibody once and it can be applied to 
any infectious disease vaccine as well 
as any oncology therapeutic vaccine. 
You always want to work with a 
technology that you think is highly de-
risked. With two decades worth of 
basic research chronicling the 
effectiveness of immune complex 
vaccines as stimulators of the immune 
system, I believe that this technology 
is highly de-risked. The fact that these 
are proteins – many of which your 
body has already seen before – 
supports the idea that these vaccines 
are going to be highly safe. The fact 
that we are using a mucosal delivery 
and we do not have to add a toxic 
adjuvant to our vaccines, such as 
injectable vaccines, means that we 
are likely going to realize very safe 
vaccines for all age groups. I think the 
de-risked aspect of the technology is 
a key feature. 
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