Biomarck Pharmaceu.cals

Viviana Limon: Good morning, everyone. Thank you for joining us today. My name is
Viviana Limon. I'm with the J.P. Morgan healthcare investment banking group. I'd like to
introduce the next speaker today, Brian Dickson from Biomarck Pharmaceu.cals. He'll be
presen.ng today.
Brian Dickson: Thank you, Viviana. Good morning. I applaud you [laughs] , who stay
right to the end of a conference. I know what that's like. I am Brian Dickson. I'm the CEO
of Biomarck Pharmaceu.cals.
We are a company that are taking our pep.des through clinical for two signiﬁcant
disease states, non-small cell lung cancer and acute respiratory distress syndrome. We
are in phase 2 clinical in both of those.
The purpose of this talk is to highlight how far we've got, what our achievements are,
and then what are the opportuni.es of going further. In summary of where we are, I'm
going to highlight some of these. We are ﬁrst in class in both disease states.
Our method of ac.on is clearly deﬁned. Both the government and other companies
want to see method of ac.on. We have selec.ve inhibi.on. That is really important
because the protein we're ac.ng against -- I'll describe that later, it's called a MARCKS
protein -- is ubiquitous. It's in all cells.
We don't want to damage normal cells. We have evidence that we are not doing that.
It's only the diseased cells we're aﬀec.ng. That is important because it contributes to
our safety proﬁle in the clinic. Dose response, has been demonstrated, also important.
We have run a clinical study, which I'm going to describe, in non-small cell lung cancer.
It's a small study, but we achieved sta.s.cal signiﬁcance at p of 0.02, which is very
signiﬁcant. We were surprised in such a small study but delighZully surprised in ge[ng
that response in overall response rate.
We've also run a COPD study and achieved sta.s.cal signiﬁcance in that in FEV1. We've
achieved in the clinic evidence of eﬃcacy in more than one disease state. The two
indica.ons we're studying, non-small cell lung cancer and ARDS, are both blockbuster
poten.al.
Then lastly, we have an IP porZolio that I want to emphasize is issued. It's not applied for
or pending. It's issued worldwide through 2035.

We have a small team. We operate, in a prac.cal sense, through CROs. The team we
have is very experienced, both in management and our board and our scien.ﬁc advisory
board. Everybody on that group has been involved in the successful sale or development
of other companies.
Our lead compound, the one we've put through the clinic, is BIO-11006. This is a
pep.de, as I men.oned. It's a 10-amino acid pep.de, quite a short one. Our porZolio
covers pep.des between 6 amino acids and 20 amino acids. It's a very broad porZolio.
We developed this one ﬁrst as we considered it the best for these disease states, looking
at the half-life and the solubility.
It is ac.ve against a protein. The protein is a 332-amino acid chain protein called the
MARCKS protein, which I'm going to describe to you in a few minutes. The pep.de, the
short amino acid chain, is the N-terminus, in other words the end of the naturally
occurring MARCKS protein.
In a way, the pep.de is controlling the big protein. It's like the tail wagging the dog, but
we can control the dog with the tail. The MARCKS protein is well-known. It's been in
literature for 20 to 30 years, but it's been mainly looked at in respiratory disease.
Obviously, ARDS is a respiratory disease. I'll come back to that. I'm going to go through
lung cancer ﬁrst.
As I said, it is a big protein, 332 amino acids. It sits on the inside lining of the cell
membrane. It's very important in terms of inﬂamma.on control, secre.on control.
Remember we were looking at COPD in the beginning? Also, it's been increasingly
recognized as being important in terms of cell mo.lity and cell division. In terms of
recogni.on in oncology, this is an NIH lis.ng of number of studies being published
regarding cell mo.lity, cell division, and how important this controlling protein is. There's
been an upswing certainly in the last 10 years.
There's a lot of noise about the control or afempted control of cancer by using this
protein. BIO-11006 pep.de is well-tolerated. Remember I was talking about how
selec.ve it was? I'll show you more data in the clinic for that. It is, as I said, the same
N-terminus -- that's also an end, E-N-D, terminus -- of the MARCKS protein.
Underneath, there's a representa.on. You can see those amino acid sequences that are
exactly the same as the MARCKS protein itself with a pep.de. The only change is the MA
for the MARCKS protein is myristoylated. The AC, the acetyl, on the pep.de is a chain.
The reason for that change was to increase solubility of the pep.de.
The pep.de is controlling the release of the MARCKS protein from the inside of the cell
membrane. It's released by phosphoryla.on. The pep.de reduces signiﬁcantly that
phosphoryla.on and therefore stops MARCKS protein being released into the cell.
Here is a schema.c of a cell. You can see the green areas are the MARCKS protein and
then the phosphoryla.on areas. What is the big deal? This is a protein that's in prefy

much all cells. You need it. When you get a bronchi.s or an inﬂamma.on, some of the
MARCKS protein should be released. It has a func.on.
The issue becomes in cancer or ARDS, it's over phosphorylated. You get a ﬂood of the
MARCKS protein into the cytoplasm. That causes cytokine release. The cytokine release,
the inﬂammatory factors, go on to cause rapid cell division, and cell movement.
An example of this, on the lei-hand side, you can see these are human lung cancer cells.
They are generally circular. They've been stained with ac.n just to show, with green,
where the ac.n is. It's on the periphery of the cell, just lining the cell.
The cells are dividing. They're moving. That's why they're lung cancer cells. These are the
same cells on the right. If we expose them to our pep.de, in this case for four hours, you
can see a drama.c change. There's a drama.c change in cell morphology, in other words
the shape of the cell.
They've ﬂafened. That's why they look brighter. This is the same magniﬁca.on on both
sides. They look brighter because they're only two-dimensional as opposed to the
three-dimensional normal cancer cell.
They've also put out what's called focal adhesion points. It's hard, probably, to see with
that magniﬁca.on from where you are. These are the strips that are coming outside of
the cell from the cell lining. They are like anchors. They stop the cell moving.
The cells on the right that are treated are neither moving nor dividing. Remember, they
are human lung cancer cells.
A lot of people want to know, "What's the clinical experience?" Preclinical I haven't gone
through it yet, but we do have good preclinical data. Sounds really exci.ng, but what
happens if you go into the clinic?
We've done phase 1 studies, both single and mul.ple dose. What I'd point out there is
we've gone as high as a thousand milligrams. It's way above our human dose that we're
using therapeu.cally, but it's expected in phase 1 studies. We found the only adverse
events that occurred were headache and cough, nothing signiﬁcant.
We did the COPD study that I men.oned. It was in 172 pa.ents. It was placebo
controlled. It looked at diﬀerent dosing, dose ranging, diﬀerent dose intervals, once a
day, twice a day. It did achieve signiﬁcance in FEV1, as I men.oned, at the 0.029 level.
We had no signiﬁcant side eﬀects, but we suspended that program and you may wonder
why.
It was because we had very good data coming out on the cancer program, such as the
one I just showed you before, and in ARDS. These two disease states are much more
signiﬁcant than COPD, both to the pa.ent and to the commercial aspects.
In terms of ARDS or cancer, if it worked there, that is a much higher return on
investment, so strategically, we changed the direc.on of the company. We then went on

to do ARDS. I am going to discuss that at the second half of this presenta.on and
non-small cell lung cancer where we have completed enrollment, and I'm going to show
you the ini.al results.
The overall comment though is the safety proﬁle in over 300 pa.ents has been very
good. Where the only things that occur and that's less than ﬁve percent is headache and
cough. If in fact that proﬁle stands up in future studies as we go along compared to
cancer drugs, that is trivial.
As I said, I'm going to look through the non-small cell cancer program ﬁrst. I'm sure
people in this audience know how big this market is, but it is the most common lung
cancer. Even with all the research being done and the products being approved,
immuno-oncology, for example, has made great strides here, especially if you have a
PDL-1 ra.o of more than 50 percent.
They work very well, but they have signiﬁcant side eﬀects in about a third of the
pa.ents. There is a large opportunity remaining in non-small-cell lung cancer, because
the ﬁve-year survival rate is around 20 percent. That's befer than it used to be, but
there is s.ll got a long way to go.
Just to give you a comparison, the ﬁve-year survival rate for breast cancer is around 80
percent. Non-small cell lung cancer even with all the immuno-oncology that's come
through is s.ll not very well treated...
We have preclinical eﬃcacy. There are two validated predic.ve animal models,
orthotopic lung injec.on and tail vein injec.on. Here you are injec.ng human cancer
cells straight into the animal either into the lung or into the tail vein, and these are SCID
mice. That means they're immuno-compromised mice. They will get the lung cancer. It's
not a maybe. They will get it.
Then you test your drug. In both of those models, BIO-11006 reduce the primary tumor
size and prevented metastasis further. The important thing that's on this slide though is
that it was distally ac.ve. We give this by a nebulizer, twice a day, so it's inhaled into the
lung.
Where does it go? Does it act beyond the lung in other words? We do full body animal
scans to see if there are tumors developing, where are they developing. If you're having
an eﬀect, are you having an eﬀect just in one part or all? The answer is we have an eﬀect
in all. It's ac.ng distally in the medias.num, for example, or the diaphragm or heart.
We've tested against a lot of solid tumors, not just the lung -- but breast, sarcoma,
glioma, for example, and it's worked in all of them. We have, in passing, tested it in
non-solid tumors too, such as leukemia. It did not work. It's a product for solid tumors.
Interes.ngly, there was a synergis.c eﬀect with carbopla.n. We tested carbopla.n ﬁrst
and then carbopla.n plus BIO-11006. Carbopla.n was eﬀec.ve, but it was much more
eﬀec.ve, if you add BIO-11006.

Why? Because 11-006 holds the cancer cell when it's dividing in what's called the G2-M
phase, which is a division phase which is where carbopla.n works. It's allowing
carbopla.n more .me to be eﬀec.ve.
Now, as I said, we've ﬁnished enrollment in our clinical study and the green on this slide
is our drug plus standard of care. The blue is standard of care. Standard of care in this
case is carbopla.n-pemetrexed. That's an FDA-approved combina.on as being safe and
eﬀec.ve. It's commonly used in the United States.
In fact, it's the same combina.on that Keytruda was compared against for its pivotal
studies through the FDA. We compared it against the same dublet.
If you look at the ﬁrst set of columns, that is looking at par.al responses, at six weeks,
and the second set of columns is par.al response at three months. Par.al responses, I'm
sure you know, is deﬁned as more than 30 percent reduc.on in the primary tumor and
no further metastases.
Clearly, we've added the beneﬁt. The blue is an approved therapy and the green is
adding our product to it. We increase the response. The opposite way of looking at is
what about disease progression? Who gets worse? You can see on the third column, a
lot fewer pa.ents in green, in other words, without our product it gets worse.
In market poten.al for non-small cell lung cancer, clearly, any product that would be
approved for an indica.on such as that would be over a billion a year. You may think,
"Well, it's very well sa.sﬁed by immunotherapy." It is if you have a PDL-1 over 50
percent, which is about 50 percent of the market.
Those who have PDL-1 less than that it's not as responsive. Take Keytruda, for example,
it is approved. It is being used empirically, but clinicians are frustrated because they're
not ge[ng the eﬃcacy they want, and they are ge[ng the side eﬀects.
The markers and gene expressions such as EGFR or STK11, are other gene expressions.
They tend to be tyrosine kinases. The KS on the MARCKS protein stands for kinase
substrate. BIO-11006 is in fact a kinase inhibitor and that's where we should be
marke.ng.
Having said that, the aim in cancer treatment as you know, is maybe two years extra life
and of course the quality of life is very important, I understand that and that's where we
are going. I've said, we've got a very good safety proﬁle and we're showing eﬃcacy.
That's excellent.
If you then switch to ARDS, acute respiratory distress syndrome, this is totally diﬀerent,
because now if you can get these people to survive just 30 days, they go on to have
almost a normal life. Now we're saving a life, not just prolonging a life.
I'm not going to go through this slide in detail, but ARDS, acute respiratory distress
syndrome, occurs in 200,000 pa.ents per year in the US. 40 percent of people die within
30 days. That's huge. That's on a ven.lator in an ICU and they s.ll die. That's about

80,000 people in the US and over a million worldwide are dying each year.
If you can get them past the 30 days, as I said, they go on to live almost normal life. They
may have some residual lung disease but fundamentally they survive. We have done
preclinical work in ARDS. We've got posi.ve results out of the three predic.ve animal
models. We can prevent ARDS developing in animals.
One thing that has never been shown before that we've published with BIO-11006, we
can reverse it if we give the s.mulus, such as bacterial pneumonia that causes ARDS in
these animals. We know they've got ARDS. They're moribund. If we then give them the
drug, BIO-11006, we know we can actually get these animals to get up and roam around
the cage again as normal.
We're doing a phase 2 study, as I said. It's a placebo-controlled study. All pa.ents are on
a mechanical ven.lator. They're in ICU. They get placebo on a randomized basis or our
drug. I can't give you the results of this study. We've almost ﬁnished it. We've got 36 at
40 enrolled.
If 40 percent of pa.ents, historically, are dying in these clinics, and in fact, the ﬁve clinics
we're using its 47 percent, but that's because they are referral sites and they get the
sickest pa.ents, we would have expected out of 36 pa.ents about 15 deaths.
I know how many deaths we've got. It's eight. The reason I know that is I have to report
them to the FDA, obviously. If you would have expected 15 deaths and we've only got
eight, and we've almost ﬁnished the study, something is clearly going on. I don't know
which drug they're on, but I will very soon, because we should ﬁnish this study by the
end of this quarter.
If this is the case, obviously we'll get FDA advice, but depending on the data will likely
get fast track. This is classiﬁed as an orphan drug disease.
Clearly, the market poten.al is over a billion dollars a year in the US alone. It's
unopposed, there's no other drugs. I will want to recognize that we've had support from
NC State University. We were given the best pipeline of promise in BIO2018, and we've
had a repeated support from the NIH.
Groups like J.P. Morgan look to see if you can hit all their important points. We believe
we do. We do have compelling clinical data. We do have ﬁrst-in-class. We do have a
strong safety proﬁle. We have blockbuster poten.al, and we've got long-las.ng IP. We
believe we've got two opportuni.es here to make a signiﬁcant diﬀerence in people's
lives. Thank you very much.
[applause]
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