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1. Problem description and overall objective of the project

Hematological malignancies are cancers that manifest as lymphoma, myeloma or leukemia. They
represent a significant fraction of total cancer cases and are a major burden on national healthcare
systems and afflicted individuals. According to the Robert Koch Institute, many thousands of
people are diagnosed and die from hematological malignancies every year in Germany. For
instance, 40280 Germans were diagnosed with leukemias, multiple myeloma, Hodgkin- and non-
Hodgkin- lymphomas, and 19624 died from these diseases in 2019 alone’. While recent medical
findings have improved the prognosis for these patients, only 40% of patients admitted to an
intensive care unit survived until hospital discharge?. Current treatments include chemotherapy
and radiotherapy, which are nonselective and have debilitating side effects as they target all the
body's accessible and rapidly dividing cells such as those of the skin, intestinal lining and blood -
resulting in near-constant fatigue, nausea, and skin irritation. Monoclonal antibody-based therapy
is also a treatment option that eliminates many side effects due to its specificity but is often very
highly priced such as for Rituximab ($20,260 for a 4- week course of treatment), Ibritumomab
tiuxetan (€16,345 for 4 weekly doses) and Ofatumumab ($119,704 for 12 doses). Moreover, many
patients also develop resistance to such therapy during treatment due to altered signaling
pathways, leading to reduced efficacy. Lately a promising new gene therapy approach known as
CAR-T cell therapy has been introduced but not only are the prices of these even higher (for
example $475,000 per one Kymriah treatment course) but are also more resource intensive due
to the personalized nature of the treatment, involving individual cell processing for each patient.
With an aging society, cancer incidence, mortality and treatment costs are expected to keep on
rising. Thus, novel effective and price-efficient therapies are urgently needed. Here, we aim to
provide a versatile treatment alternative in form of chimeric bacterial toxin (CHITOX), which have
several properties that make them uniquely suitable for recognizing and killing a broad range of
malignant blood cells with high specificity. Furthermore, our approach also has the potential to be
significantly cheaper than available targeted therapies due to the use of inexpensive bacterial
production systems. Thus, during the GO-Bio Exploration Phase, we conducted thorough market
research to validate the clinical and commercial need for our product and to better understand
our target users, competitors, and potential barriers to adoption.

2. Milestone planned and achieved during Go-Bio initial exploratory phase funding

To ensure systematic progress of our project, we established a set of clearly defined milestones
that were achieved during the funding period.



Milestone Name of the Associated work Evaluation criterion
number Milestone package in original
proposal
1 Market and FTO WP1 Two written reports from
analysis complete. our external partner
answering the questions
posed in WP1 were obtained.
2 IP strategy WP2 A report from our
determined and external partner
Euro-PCT detailing how to best
application filed. mitigate potential IP
risks were obtained and a Euro-
PCT
application is filed.
3 Optimal WP3 Decision is made
commercialization whether licensing
strategy should be used or a
determined. startup should be
pursued instead.
4 Collaboration WP4 Immunogenicity and
partners identified. efficacy trial
collaboration partners
are contacted, collaboration
established.
5 Team's level of WP5 The tech transfer and
business commercialization
qualification raised. skillset of the team has
been expanded.

3. Market Analysis

The primary target market identified for CHITOX is Acute Myeloid Leukemia (AML). While the
current global market size for AML is smaller than that for Acute Lymphoblastic Leukemia (ALL),
AML presents a significantly higher unmet medical need. This stems from its higher incidence




rate combined with fewer effective treatment options currently available. Existing therapies face
particular challenges in AML. Antibody-Drug Conjugates (ADCs), for instance, often share similar
or even the same mechanisms to traditional chemotherapy, albeit targeted. CHITOX, however,
offers a novel Mechanism of Action (MoA) which could prove more effective, especially as a
second-line treatment for patients who haven't responded to or relapsed after initial therapies or
exhibiting complex resistance mechanisms from the chemotherapy. Furthermore, CAR-T cell
therapies, successful in ALL, struggle significantly in AML. This is because their MoA leads to the
permanent elimination of healthy T-cells, a side effect that is difficult to manage clinically. In
contrast, the elimination of healthy B-cells during CAR-T treatment for ALL can be medically
managed and substituted. The potentially permanent loss of T-cells poses a substantial barrier
for CAR-T approaches in AML. Because of its unique MoA, CHITOX can potentially overcome
this challenge and can become effective therapeutic option. Given the relatively lower competition
and the specific scientific challenges associated with treating AML, CHITOX's unique MoA
presents a compelling unique selling proposition (USP), positioning it well within the current
therapeutic landscape of AML. The initial target patient segment for CHITOX logically includes
those patients who is often ineligible for intensive chemotherapy, or patients who have developed
complex resistances after previous chemotherapy. The novel mechanism of action is particularly
hoped to show success in these difficult-to-treat populations. Patients with adverse-risk mutations
(like TP53) or those needing treatment as a bridge to transplant or for minimal residual disease
(MRD) also represent potential target groups. Following the initial success of the therapy
physicians may see potential for CHITOX in the earlier line of treatment in AML. If CHITOX proves
effective and manages safety concerns, its market potential would be substantial and it can be
positioned in market based on affordability. Specifically, CHITOX could be positioned as a more
economical treatment alternative compared to the highly expensive CAR-T cell therapies.

However, CHITOX's economic success is contingent upon achieving positive preclinical and
clinical results, particularly in demonstrating efficacy while effectively managing critical safety
risks. Therefore, the following short-, mid-, and long-term objectives have been defined to support
the further development and potential commercialization of CHITOX.

Short-Term:

e Focus on generating comprehensive preclinical data covering efficacy, toxicity,
immunogenicity, pharmacokinetics, and manufacturing (CMC).

e Establish key academic or clinical collaborations to facilitate further development.

o Determine the optimal commercialization strategy based on these initial findings.

¢ Continue optimizing the CHITOX molecule, to enhance its therapeutic profile.

Mid-Term:

e Upon positive preclinical results, advance CHITOX into Phase-I clinical trials.

e Secure necessary funding through venture capital or strategic partnerships.

e Engage proactively with regulatory authorities to discuss the development plan and
address potential safety concerns early.

¢ Build strong KOL relationships within the commercial strategy



Long-Term:

¢ Following successful clinical trials, pursue regulatory approval, potentially prioritizing the
FDA pathway.
e Execute market entry.

Key Success Factors/Risks: Overcoming the hurdles of a complex regulatory environment and
securing adequate development funding are essential for success.

4. State of the art (SOTA)/Freedom to operate (FTO) analysis

The SOTA/FTO analysis was conducted to characterize the patent landscape and state of the art
relevant to the CHITOX technology under development, within the broader field of immunotoxins
for therapeutic applications, particularly those targeting hematologic malignancies. Searches
were performed across relevant patent databases and non-patent scientific literature using
established technology-surveillance practices. Additional searches were conducted to assess the
broader intellectual-property landscape relevant to the technology. The findings of this analysis
were used to inform the development of an appropriate intellectual-property strategy and ongoing
patent-protection activities. Overall, the analysis provides a basis for continued development and
further evaluation of the intellectual-property landscape.

5. Commercialization strategy

To determine an appropriate commercialization strategy for the invention, different options,
including licensing and the creation of a startup company, were evaluated based on market
research and feedback from relevant experts in the field. Based on the findings to date, the
creation of a startup is being considered as one potential pathway for the further development
and commercialization of the technology. The commercialization strategy will be further evaluated
and adapted as the technology progresses and additional market, scientific, and regulatory
information becomes available. In this context, the available support and expertise of Max-Planck-
Innovation GmbH may provide valuable assistance in developing an appropriate
commercialization pathway and acquiring relevant entrepreneurial skills.

6. Collaboration Partner

To ensure systematic development of our technology, we have established a set of clearly defined
objective and to achieve each of the objective we have set up collaboration with multiple partners.
These partners, specializing in oncology and pharmaceutical research, will conduct critical
analyses including maximum tolerated dose (MTD) determination, toxicity profiling,
pharmacokinetic (PK) and pharmacodynamic (PD) evaluations, and in vivo efficacy testing. The
established expertise of these partners in oncology and drug discovery is crucial for the robust
advancement of the CHITOX technology and will significantly enhance the likelihood of successful
translation from preclinical results to clinical application within our projected timeline. To bridge



the gap between preclinical models and actual human AML, we will test cytotoxic effect of CHITOX
on fresh bone marrow samples directly obtained from AML patients. This crucial step will help
assess the potential of CHITOX in overcoming the heterogeneity of AML. Positive results from
this phase will support the progression to clinical trials. As the project progresses, further
collaborations may be established to address specific scientific, translational, and development
requirements. For commercialization, we will also leverage the support provided by Max-Planck-
Innovation GmbH in evaluating suitable technology-transfer and entrepreneurial opportunities.

7. Team’s business capability and publication plan

While our team has a good understanding of the key development steps required to
commercialize the technology, we aim to further strengthen our knowledge of core business
development principles, investor expectations, and operational requirements within the biotech
start-up landscape. This knowledge will support informed decision-making regarding potential
commercialization strategies as the project progresses. To this end, we have already attended
several webinars offered by Max-Planck-Innovation covering topics such as technology transfer,
patenting, and market analysis. We also plan to participate in additional training programs, such
as the “From PhD to Innovator” course by YES and the MAX!mize start-up incubation program
offered by Max-Planck-Innovation. In addition, we will continue to consult with our partners at
Max-Planck-Innovation GmbH to identify suitable opportunities for further entrepreneurial and
technology-transfer development.

An initial patent application has been filed to protect our CHITOX technology. The complete result
of our research will be released to the public upon completion of the study through an open access
scientific publication.
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