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tions that occur. This has revealed new
genes and pathways important for cancer development and, in some cases,
has already led to new approved cancer
therapies. In addition, genetically sequencing tumor tissue samples guides
the therapeutic agents selected for a
subset of cancer patients. This tailored
approach, termed precision or personalized medicine, selects patients most
likely to respond and spares those that
are unlikely to respond from untoward
side effects. Recent discoveries that it is
possible to sequence DNA in the blood
to detect cancers provide hope that this
approach can be used to identify cancers earlier and follow the response to
therapy. Through the study of rare cancers, mutations have been identified in
genes that regulate the epigenome, the
cell’s machinery for activating and deactivating genes. These studies have
revealed that these same pathways are
dysregulated in many common cancers
and play key roles in cancer pathogenesis and resistance to therapy.

Many investors in the cancer space find
this line of therapies appealing both for
the potential social value it can bring
in alleviating suffering, but also for its
ability to generate future profits. According to Christiana Goh Bardon of
Burrage Capital: “It is an area where we
can develop personalized therapies for
patients by using drugs that address the
specific mutations of the patients tumor. From that perspective, I think the
personalized medicine approach can
improve efficacy rates, streamline clinical trials, and also minimize exposure of
the drug by only treating patients who
are known to be potential responders.
It is one of the most exciting and fruitful
areas of oncology drug development.”
Adding to the robust development of
cancer therapeutics are early stage,
pre-IND companies like Stem Synergy
Therapeutics, whose initial academic
research found that WNT and Notch
signaling promise to have a major clinical impact on treatment of colorectal,
breast, esophageal, lung, sarcoma, and

other cancers. Since 2018, the company
has worked in partnership with Exelixis
to develop better inhibitors for the WNT
pathway. According to the company’s
founder and president, Tony Capobianco: “One of the exciting pieces of preclinical data we like is when we can show
that our WNT inhibitor has better efficacy with less toxicity than competing
inhibitors. We also developed a Notch
one selective inhibitor that has fantastic
efficacy without the on target toxicity,
whereas all the other inhibitors being
developed are pan-Notch inhibitors
that have much higher toxicity, and that
is part of our approach—to maximize
efficacy and minimize toxicity.”
In summary, cancer remains pervasive,
but there is hope that it can one day be
a chronic, manageable disease. In order to achieve this goal, there is a need
to continue to collaborate with stakeholders across the health care system
and maintain an ecosystem that supports and encourages the development
of innovative new therapies. ■
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Can you please provide an overview
of Hillstream Biopharma?
Hillstream is a privately owned, oncology-focused company. Our first asset
is Salinomycin (HSB-1216), which is derisked but not yet approved. Salinomycin was originally tested in Germany
for ovarian and breast cancer and had
great results, but its toxicity profile was
not completely understood and optimized for randomized controlled trials.
Hillstream has proprietary technology
to widen the compound’s therapeutic
window by increasing the dose without side effects and collateral damage
to healthy cells. We have compelling
animal data suggesting that it is safe to
administer at a higher dose. Our initial
indication is small-cell lung cancer, and
we intend to have our pre-IND meeting
with the FDA at the end of 2020 and
have the IND by mid-2021. The market
opportunity for this asset is between
US$1billion to US$2 billion. Hillstream’s
second asset is DNA delivery, TNF Alpha, which is a potent cytokine, and it
has not been approved in the United
States but is in the market in Europe.
A small company took it to phase 3 in
the U.S., but their trial failed due to

high toxicity levels and the company
ultimately ran out of funding. Since the
company had significant positive Phase
2 data in soft tissue sarcoma, Hillstream
is taking this TNF alpha and putting it
inside our QUATRAMER™ drug delivery technology to improve the pharmacokinetics and prevent collateral side
effect damage.
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How is Hillstream harnessing the immune system to improve cancer drug
delivery?
Hillstream’s QUATRAMER™ technology
encapsulates the drug or cytokine. The
critical factor here is that the drug or
active is encapsulated. The size of the
nanoparticle is 80 to 100 nanometres.
The nanoparticle gets taken up by the
leaky vasculature of the tumor and is
then taken up by the lysosomes. The
change in the PH of the blood versus
the acidity within the lysosome releases the payload inside the tumor. We
believe we can place other biologics
inside the nanoparticles as well. Since
the actives are encapsulated inside the
nanoparticle when it is in the peripheral
bloodstream, you do not see off-target
toxicity or collateral damage. ■
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Can you take us through the basics of
the research that led to the creation
of InteRNA?
InteRNA was incorporated as a spinoff
from the Hubrecht Institute, Utrecht, the
Netherlands. The academic founders
of the company used deep sequencing
in combination with proprietary bioinformatics to identify novel microRNAs
(miRNAs) in deep sequencing data sets.
At the time of their research, there were
already miRNAs discovered, mainly by
Thomas Tuschl when he was at Max
Planck Institute for Biophysical Chemistry and at the Rockefeller University. His
IP went to Alnylam, which today is the
biggest siRNA company in the world.
We found new miRNAs that Thomas Tuschl had not found, and we were able to
file a patent application on these discoveries. There was interest from industry
for these miRNAs, not only for therapeutic application, but also for diagnostics
application.
We took a selection of our novel miRNAs, as well as a selection of already
known miRNAs from the public database, and we cloned them on an individual basis in lentivector (lentiviral
vector). Once we had the viral particles
produced, we ran various kinds of high
throughput functional genomic screens
in cell based assays.
Our R&D approach is a functional genomics approach. We treat tumor cells
with the miRNAs on an individual basis
to see whether they go, for example, into
apoptosis or that you can inhibit proliferation. This is already the first indication
of the potential function of the particular
miRNA. This approach is unique comGlobal Business Reports

pared to the approach of other miRNA
companies, as what they started off with
was descriptive differential expression
profiling. In a disease situation miRNAs
can be up or down regulated. If you analyze the RNA from disease samples versus normal samples on a microchip with
miRNAs, you can check for up and down
regulation. What you do not have with
this differential expression approach is
the spatial and temporal information,
and you do not know if the up or down
regulation of the miRNA is a result or a
cause of a defect. If you have a non-bias
functional genomics approach, you immediately have information on the potential function of the miRNA.
Can you elaborate on the development of InteRNA’s INT-1B3 drug development candidate?
Our screenings gave us multiple miRNA
drug candidates. We then implemented
transcriptomic analysis, mainly based on
RNA sequencing with bioinformatics, to
identify which messenger RN As (mRN As)
are regulated by the individual miRNAs.
This information gave us insights in the
biology of all our candidates. We prioritized INT-1B3, a lipid nanoparticle (LNP)
formulated synthetic mimic of a tumor
suppressor miRNA, as we found that it
has a dual mode of action. Firstly, it targets tumor cells directly, pushing them
into apoptosis and inhibiting their proliferation and migration. Regulation of
specific mRNAs leads to activation of
the PTEN tumor suppressor pathway in
parallel to inhibition of the oncogenic
Ras/MAPK and PI3K/Akt signaling pathways. In parallel, we discovered that
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INT-1B3 regulates the tumor microenvironment and ultimately elicits a long
term T-cell mediated immune response.
INT-1B3 regulates the enzymes CD39
and CD73 thereby reducing adenosine
levels and downregulating the adenosine-A2A receptor pathway involved in
the escape from immune surveillance.
Further it makes immune cold tumors
hot through recruitment of CD8+ Teffector
cells and downregulation of immunosuppressive LAG-3/FoxP3 Tregulatory cells.
Based on this biology, we find INT-1B3
a very attractive drug candidate in the
immuno-oncology field.
We aim to initially develop INT-1B3 for
treatment of patients with hepatocellular carcinoma (HCC) and triple-negative
breast cancer (TNBC). Yet the compound also qualifies for other cancer
indications like melanoma, lung cancer
(NSCLC) and pancreatic cancer as we
found in our preclinical studies.
What is InteRNA’s strategy for pushing forward the development of the
company’s drug candidates?
We are looking for partnerships for our
CNS programs and, in first instance,
not for our lead candidate INT-1B3. We
have an anti-miR that can knock down
an overexpressed miRNA in temporal
lobe epilepsy patients, and are currently in discussions with CNS focused
pharma for early stage collaboration on
this candidate. For our lead candidate
INT-1B3, we would like to reach proof of
concept in a Phase 1b/2a trial to create
several strategic options with regard to
potential Phase 2b trials and/or exit scenarios. ■
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Your opinion is important to us, please be in touch to share your comments on this report!
For updated industry news from our on-the-ground teams around the world,
please visit our website at gbreports.com, subscribe to our newsletter through our website,
or follow us on Linkedn and Twitter (@GBReports)
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We would like to thank all the executives and authorities that took the time to meet with us.
Also, special thanks to:

CPhI
www.cphi.com
BioNJ
www.bionj.org
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www.massbio.org

If you are organizing an event or are the leader of a trade association or chamber of commerce,
GBR can produce your oﬃcial, industry-speciﬁc report according to the highest standards of quality.
Contact info@gbreports.com for more details.
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