3805 Old Easton Road
Doylestown, PA 18902 USA

CONFIDENTIAL ANNUAL REPORT FOR 2018
Dear FORGE Life Science® Investor:
The highlight for FORGE Life Science in 2018 was achieving animal proof-of-principle (PoP). This
significantly de-risks FORGE’s innovative technology, broad-spectrum host-targeted antivirals
blocking drug resistance. In addition to exhibiting effectiveness in an animal model of viral
infection, FORGE’s prototype drug-molecules (lead series) also demonstrated antitumor effects
against tumors in cell culture and in a mouse model. Having achieved PoP that FORGE’s platform
can address unmet need in both infectious disease and oncology, in 2019 the Company will
implement a financing strategy to successfully progress at least one product to clinical proof-ofconcept in man. Additional achievements in 2018 provide momentum going into the raise,
including earning over $1 M in grant revenues and the issuance of FORGE’s first patent.
Science Summary
2018 was a milestone year for FORGE, fulfilling the hard work by scientific team members Stacy
Remiszewski, Head of Chemistry, Eain Murphy, Head of Biology, and Research Associates, Kate
Roche and Youngwok Kim. As a result, important insights were gained into the mechanism of
action for FORGE’s LEAD prototype, and animal PoP was achieved for two indications, transplant
infectious disease and cancer, prioritizing their development into the clinic for FORGE.
Transplant infectious disease:
• Mechanism-of-action enzyme and drug-target-binding studies for the FORGE LEAD
showed uncompetitive inhibition of human SIRT2 enzyme. Molecular and cell biology
studies confirmed the FORGE LEAD affects SIRT2-mediated signaling in the cell.
• Expansion of assays for measuring virus growth in culture extended the effectiveness
profile of FORGE antivirals to multiple infections caused by opportunistic viruses,
including cytomegalovirus (HCMV), polyomaviruses, influenza viruses, and hepatitis
viruses. Importantly, in the case of HCMV, Figure 1 shows the FORGE LEAD in these
assays is better than standard of care, valganciclovir and cidofovir, first and second line,
respectively, to treat HCMV infections, and letermovir, recently registered for HCMV
prophylaxis of bone-marrow transplant patients.
• Human lung organoids were transplanted into immune-deficient mice and infected with
HCMV. The FORGE LEAD, administered orally, reduced viral load just as well as
ganciclovir. The demonstration of equivalent effectiveness compared to ganciclovir in a
mouse-human model is a milestone event, catapulting transplant infections to FORGE’s
lead indication. Subsequent to pharmaceutical optimization, it is anticipated that FORGE’s
first drug will be promoted into development late in 2019/early 2020.
• Up to 40% of infections during immunosuppression of transplant patients is caused by
HCMV. If successful, FORGE’s first host-targeted antiviral product will additionally offer
effectiveness against non-HCMV viruses (up to 60% of opportunistic infections) while
providing a high barrier to virally-acquired drug-resistance, a problem limiting the
effectiveness of valganciclovir, cidofovir, and letermovir during chronic HCMV-infection.

CONFIDENTIAL 2

Figure 1: FORGE LEAD prevents viral spread. Drug effect on spread of HCMV TB40 strain infected at 0.1 MOI on
human MRC5 cells. FORGE LEAD concentration providing 50% maximal inhibition, IC50 = 600 nM, is more potent than
ganciclovir (GCV) IC50 = 1700 nM, and cidofovir (CDV) IC50 = 650 nM. Letermovir IC50 = 5 nM. However, in this assay
letermovir maximal inhibition of viral spread is only a 4-fold reduction compared to > 100-fold for FORGE LEAD.

Cancer:
• Inhibition of SIRT2 enzyme is proposed in the literature as an anti-tumor mechanism (e.g.
Jing 2016, Cancer Cell 29:297). To validate the mechanism of action for the FORGE lead
series as inhibition of SIRT2, studies were carried out in well-described tumor cell-lines to
confirm downstream effects of SIRT2 drug-targeting. Indeed, Figure 2 shows several
compounds from FORGE’s SIRT2 inhibitor scaffold modulating SIRT2-regulated signaling
pathways in a triple-negative breast-cancer cell-line, MDA-MB-231.
• The down-regulation of MYC protein is particularly noteworthy. MYC protein activates
gene-expression amplifying proliferation-programs necessary for many tumor cells.
Human MYC along with p53 are among the most frequently mutated genes in cancer.
According to Bradner et al. (2017, Cell 168:629), down-regulating “Oncogenic MYC
remains a holy grail of cancer therapy, but as of yet, there are no compounds that directly
target this…” FORGE compounds indirectly target Myc, providing a potential path to the
holy grail.
• A MYC-addicted tumor is one that depends on MYC to drive the malignant cell state. At
FORGE, several MYC-addicted tumor cell-lines were tested in culture and shown to be
sensitive to FORGE SIRT2 inhibitors. One, a lung adenocarcinoma A549, was shown to be
sensitive to the FORGE LEAD in a mouse human-cancer-xenograft model. This
convergence of antiviral and antitumor effects of FORGE SIRT2 inhibitors in animals is not
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wholly unexpected. Many viruses, including HCMV and influenza, up-regulate MYC
protein to drive a metabolic state favorable for efficient viral replication.
Treatment with FORGE SIRT2 inhibitors
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Figure 2: FORGE SIRT2 lead series modulates multiple cancer pathways impacted by SIRT2 enzyme. MDA-MB-231
cells were treated with vehicle (V) or FORGE compounds (cpd) at (5) or (10) µM. Cells were prepared for Western blot
analysis to detect the indicated protein. Multiple cpds in the series down-regulate important tumorigenic pathways
including proliferation (Aurora A kinase), metastasis (SLUG), transformation (MYC), and survival (b-catenin).

•

In the mouse xenograft model, the FORGE LEAD, optimized for antiviral use, is not potent
enough to be an anti-tumor agent as a stand-alone therapy. FORGE has a deep portfolio of
SIRT2 inhibitors. A goal in 2019 is to identify a potent SIRT2-targeted antitumor agent.
The opportunity to address MYC-addicted tumors has attractive upside for the Company.

Respiratory infections:
• Notice of Award was received on August 14, 2018 from the National Institute for Allergy
and Infectious Disease for an SBIR Phase II grant to validate FORGE pan-influenza
antivirals in ferret models of human influenza infection. This grant provides FORGE $1 M
each in Y1 and Y2 of the proposal.
• The first influenza study in ferrets was completed but did not achieve PoP. However, the
pharmacokinetic data showed reduced concentrations of the drug by oral administration
in ferrets compared to mouse. Therefore, the drug exposure achieved in ferrets was below
the target concentration needed for effectiveness in culture.
• The Company and its collaborators at St. Jude’s are working to administer the FORGE
LEAD by an alternative route of administration to improve drug exposure in ferrets up to
the desired target concentration, providing another path to achieve PoP for a respiratory
infection in 2019.
Medical Counter Measure (MCM) for biological threats and emerging infectious diseases:
• At the Department of Defense (DoD), a collaborative research agreement (CRADA) and
STTR contract were executed with the US Army Medical Research Institute of Infectious
Disease (USAMRIID) and Joint Project Manager Countermeasure Systems (JPMCS),
respectively. Collectively, the two agreements govern and provide the funds to collaborate
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•
•

with DoD to test FORGE broadly-effective host-targeted antivirals in culture against a
diverse panel of viruses including Ebola and Marburg.
The viruses to be tested require BSL-3 and BSL-4 containment facilities. Unfortunately,
USAMRIID temporarily halted activity at their BSL-3 and BSL-4 laboratories in 2018.
FORGE host-targeted antivirals will be tested in 2019.
Because such viruses cause lethal outcomes, human efficacy trials are not feasible.
Development would proceed under the FDA Animal Efficacy Rule wherein the FDA relies
on evidence from animal studies and human phase 1 studies to inform product
registration decisions. Successful registration of a material threat MCM drug product may
be eligible for a Priority Review Voucher (PRV) providing up to 4 months expedited
review. Should FORGE succeed to register an MCM, an awarded PRV may be transferred
to another company for prices ranging from $67.5 - $350 M.

Intellectual Property
• March 14, 2018: Issued first patent, Sirtuin Modulators as Virus Production Modulators
(EP2670404B1). European Patent Office has allowed claims directed to antiviral
treatments with inhibitors of two or more sirtuins. This I.P. is exclusively licensed by
FORGE from Princeton University. The expected expiration of the issued patent is 2032.
•
FORGE Financials and Operations
Summary level financial statements for the years ended 2018 and 2017 are provided in the
Appendix. Find below, general commentary:
Operating Expenses, Cash Resources, Liquidity
FORGE’s cash position exceeds projections at the beginning of 2018. The 2018 actual spend was
16% less than budgeted AND the Company achieved its critical goal to achieve animal PoP in not
just one, but BOTH infectious disease and cancer.

G&A decreased from 32.6% in 2017 to 29.0% (Fig. 3), even as the Company brought accounting
and grants management activities in house with the hire of FORGE Business Manager, Karen
Monzon. As a result of improved accounting processes for revenue and expense tracking, FORGE
completed successful Indirect Cost Rate negotiations with the federal government and filed 2018
tax returns in record time. Other major administrative efficiencies in 2018 were due to reduced
legal spend in a year without financings. The R&D savings both in-house and externally were due
to reduced effort on medicinal chemistry to focus on animal PoP experiments. FORGE recognized
less government revenue than projected, but as a result of reduced spend, still ended the year
with the target of ~50% non-dilutive moneys recognized in 2018 (and ~50% since inception).
FORGE’s monthly net burn in 2019 was $95,604.
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FORGE 2019 Goals
As a result of the animal proof-of-principle demonstrated for both viral infection and cancer, the
Company is well positioned for a Series B raise with institutional investors. The target would be
sufficient funds to enable progressing FORGE’s first product to successful proof-of-concept in
man while achieving the best possible valuation for existing shareholders. The business case to
be made to Series B investors is transformational host-targeted technology with a lead indication
in infectious disease, a lead indication in cancer, and a deep pipeline of additional products.
Now that animal models of transplant infection and cancer have been validated, the Company

Please contact Lillian Chiang with questions about this information.
Forward Looking Statements
This Report contains forward-looking statements. Forward-looking statements do not relate
strictly to historical or current facts and anticipate results based on management’s plans that are
subject to uncertainty. Forward-looking statements may be identified by the context or content
and by the use of words like “plans,” “expects,” “will,” “anticipates,” “estimates” and other words
of similar meaning in conjunction with, among other things, discussions of future operations,
research, financial performance, FORGE’s strategy for growth, product development, and other
matters.
Forward-looking statements are based on current expectations of future events. FORGE cannot
guarantee that any forward-looking statement will be accurate, although FORGE believes that it
has been reasonable in its expectations and assumptions. Shareholder members and other
readers should realize that, if underlying assumptions prove inaccurate or unlikely or unknown
risks or uncertainties materialize, actual results could vary materially from FORGE’s expectations
and projections. Shareholder members and other readers are therefore cautioned not to place
undue reliance on any forward-looking statements. Furthermore, FORGE assumes no obligation
to update any forward-looking statements as a result of new information or future events or
developments.
This Report does not set forth the assumptions made in preparing this information and does not
set forth the factors that could affect FORGE’s ability to achieve results or goals described in any
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forward-looking statements. Shareholder members and other readers should understand that it
is not possible to predict or identify all such factors.
Appendix Items
Statement of Income
Statement of Financial Position
2018 Budget Debrief
2019 Budget
Summary Capitalization Table
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