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BACKGROUND

Currently, more than 30 companies are developing drugs against CD47 or its
ligand SIRPα, including monoclonal antibodies, bispecific antibodies, fusion
proteins, and small molecules. More than 20 of them have entered the stage
of clinical trials.
In fact, there are endless possibilities for CD47 projects around the world,
but deeper multiple analyzes of existing developments showed that the
eﬃcacy of antibodies against CD47 was lower than expected, and these
directions were retrospectively excluded from our developments.
In today's realitys, the use of antibodies to CD47 cannot become an
alternative to existing anticancer drugs, and in the treatment of
hematological diseases, it is diﬃcult to diﬀerentiate the contribution of the
host's adaptive immunity to elimination and neoplastic conversion.
At the same time, the use of antibodies in the therapy of autoimmune
processes may have high therapeutic prospects.
GENERAL PROPERTIES FOR ANTIBODIES
Antibodies have four main eﬀector functions: antibody-dependent cellular
cytotoxicity (ADCC), phagocytosis, complement-dependent cytotoxicity
(CDC), and half-life/clearance. Each of these eﬀector functions is mediated
through interaction with a specific set of receptors and cell types:
- ADCC and phagocytosis through the interaction of cell-bound mAbs
with Fc-gamma receptors (FcR),
- CDC through the interaction of cell-bound mAbs with a series of soluble
blood proteins that make up the system complement
- half-life/clearance due to antibody binding to the neonatal Fc receptor
(FcRn).
Activating antibodies, usually of the human IgG1 subclass, depend on the
activating Fc domain. However, monoclonal antibodies that act by blocking
ligand-receptor interaction can function without the use of eﬀector
mechanisms. In these cases, eﬀector functions may be disadvantageous as
they may contribute to unwanted cytotoxicity. Unwanted agonism due to
cross-linking by FcR-expressing cells can cause inappropriate activation of
FcR-expressing cells and subsequent cytokine storm and associated toxic
eﬀects. Therefore, the correct choice of the IgG subclass or the use of IgG
engineered to abolish eﬀector function is necessary.
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BRIEF OVERVIEW OF ASPECTS OF INTERACTION OF CD47 AND LIGANDS

- In anticancer treatments targeting the CD47 / SIRPα axis

Assessing the prospects for the use of anti-CD47 / SIRPa, we see that the
signaling functions of CD47 go far beyond a simple passive antiphagocytic
function, and signaling cannot be assessed as unidirectional, since SIRPα
binding aﬀects intracellular signaling through CD47.
In some cancers, the CD47 / SIRPα interaction can indirectly promote tumor
spread through the binding of tumor cells to macrophages, which are
located at the level of potential extravasation sites within the vascular wall,
when the macrophage-TAM (tumor-associated macrophage) transformation
causes micrometastasis to the lymph nodes.
Using the antiphagocytic axis CD47 / SIRPα, the TSP-1 - CD47 interaction
on immune cells mediates TCR - CD47 activation of T cells, inactivating
adaptive immune surveillance during the development of tumor processes.
As a critical regulator of innate immune surveillance, any eﬀect on CD47
(with systemic administration of the Anti CD47 mAb in cancer therapy, for
example) is likely to lead to serious side eﬀects such as fatal hemolytic
anemia, thrombosis, or hypertension

- In anticancer treatments targeting the CD47 / TSP-1 axis

TSP-1 is a cell surface receptor belonging to the family of extracellular
secreted proteins, consisting of multiple domains, and is a homotrimeric
multi-domain glycoprotein of the extracellular matrix associated with its
components.
TSP-1 induces cellular responses to tissue damage.
TSP-1 is secreted by platelets, monocytes, macrophages, and other nonhematopoietic cells.
The binding of TSP-1 to CD47 leads to a change in the concentration of
intracellular calcium ions and cyclic adenosine / cyclophosphinoside, which
regulate cell survival and migration.
TSP1 with CD47 regulates nitric oxide / cGMP signaling in vascular
endothelial cells, mediating the regulation of tissue response to ischemia,
tissue perfusion, genotoxic stress, and platelet hemostasis.
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Evaluating the therapeutic prospects for influencing the CD74 / TSP-1 axis,
it should be noted that thrombospondin-1 has a high aﬃnity for CD47 at
physiological concentrations, while the binding of TSP-1 / CD36 requires
x100 aﬃnity.
These concentrations exceed physiological levels and acceptance
criteria, making it impossible today to create an eﬀective therapeutic agent
TSP-1 / CD36.
That is, a 100-fold diﬀerence in aﬃnity shows that the therapeutic eﬃcacy
of the use of Mab CD47 / TSP-1 at physiological concentrations in vitro and
in vivo is clearly insuﬃcient for eﬀective therapy of some forms of cancer due
to the activation of CD36 in the tumor microenvironment and the
impossibility of an eﬀective eﬀect on axis CD47 / TSP-1 / CD36 and on
membrane receptors of tumor cells.
Among the TSP-1 ligands, receptors on the CD36 surface are key
integrators of multiple signals.
The complexity of the trimolecular signaling axis CD47 / TSP-1 / CD36 /
determines the morphology and pleiotropy of the processes, the eﬀect on
the stromal cells of the tumor microenvironment, and regulating the cell
adhesion of monocytes/macrophages mediated by LFA-1 / ICAM-1.
Moreover, the inhibitory eﬀect of ТСР-1 - CD47 is not complete due to
the stimulating eﬀect of ТСР-1 - CD36 and is determined by the functionality
of the domain.
At the same time, it should be noted that in genetically engineered
conditional models of lymphoma/leukemia in the absence of CD4 +, MYC is
impossible - tumor regression and the use of CD47 / TSP-1 antibodies can
lead to the restoration of pathological neoangiogenesis and increase the risk
of recurrence, for example, CD4 + T- cells need TSP-1 expression.
TSP-1 modulates opposing T-cell responses after TSP1 interacts with two
diﬀerent T-cell receptors.
Integrin α4β1 recognizes the sequence of LDVP NH 2-terminal domain of
TSP1, modulating the stimulation of adhesion, chemotaxis, and expression
of the matrix metalloproteinase gene by TSP1.
However, the role of CD47 in tumor cell chemotaxis has been studied.
The signaling pathways by which CD47 integrin and αVβ3 regulate
chemotaxis have not been studied.
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- In antineoplastic and anti-inflammatory therapies targeting the CD47 /
TNF-α axis
Immune complexes causing Fc-receptor-mediated inflammation are
characteristic of some immunological diseases (systemic lupus
erythematosus, rheumatoid arthritis, Shergen's syndrome, etc.) Thus, fusion
protein constructs can mediate changes in immune cell immunoreactivity
have a high therapeutic potential for the treatment or prevention of
immunological diseases
Human CD47 extracellular domain fusion polypeptide with Fc (CD47-hFc)
inhibits TNF-α via mediated IgG expression in human dendritic cells and DC
activation itself
Fusion proteins CD47(Fc) modulate the host immune response by
inhibiting the production of cytokines/chemokines by immune cells, which
reduces the inflammatory response of immune cells.
CD47 - Fc blocks neutrophil migration and activation mediated by the Fc
receptor, being a potent inducer of inflammatory responses in a wide range
of autoimmune diseases, including rheumatoid arthritis and systemic lupus
erythematosus.
Ligation of SIRPα with fusion proteins with CD47 blocks the immune
complex-induced secretion of TNF-α (an inflammatory cytokine critical in the
pathogenesis of rheumatoid arthritis).
Immune complexes accelerate the maturation of DC (dendritic cells), being
the basis for the maintenance of autoreactive T and B cells in inflamed
tissues.
Ligation of SIRPα with the CD47(Fc) SAC complex can also block immune
complex-mediated DC maturation, inducing tolerogenic DCs, suppressing
the inflammatory response.
Preclinical studies have demonstrated that an imbalance between FcγR
activation and inhibitory FcγRIIb is critical for the development of antibodymediated autoimmune disease.
This disorder may be associated with genetic factors or external
influences mediating inflammatory conditions with activation of Fc receptors
and suppress inhibitory FcγRIIb.
SIRPα ligation with CD47(Fc) Mab with involvement in the TNF-α process
controls immune complex-mediated DC activation and improves clinical and
histological signs of disease in an antibody-mediated arthritis model. It can
be assumed that ligation of CD47(Fc) - TNF-α may be a useful treatment for
inflammatory diseases mediated by immune complexes.
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At the “late preclinical” stage, we continue to evaluate the therapeutic
potential of several bispecific and three-component combinations to simplify
and increase the eﬀectiveness of therapy.
OUR SOLUTIONS TODAY - IS A RECOMBINANT FRAGMENTS OR SMALL
ACTIVE ANTAGONISTS СD47
Development SWISS BIOPHARMA MED:
CD47-TNF-α - Axis
Monoclonal antibody (Mab) sB24M
Tumor necrosis factor-alpha (TNF-α) of the TNF / TNFR cytokine superfamily
determines the progression of chronic inflammatory diseases [and neoplastic
processes] by being a pro-inflammatory cytokine.
Monoclonal antibody (Mab) sB24M in a controlled manner reduces but does
not abolish CD47 expression by blocking TNF-α binding, activates
macrophage-mediated phagocytosis.
Also, activation of macrophages and restoration of phagocytosis occurs
through IL-6 - STAT3 after disruption of the CD47 / TNFα, / IL-6 axis.
Unlike inhibitors of immune checkpoints of pro-apoptotic activity, blockade
of IL-6 is aimed at reducing inflammatory reactions, including in autoimmune
destructive processes.
Inhibition of CD47 / TNFα, / IL-6 does not reduce the content of connective
tissue in the skin but prevents the loss of subcutaneous adipose tissue,
which contributes to eﬀective regeneration.
Dose-dependent inhibition of CD47 / TNFα, / IL-6 reduces CD3 + infiltration
in all layers of the dermis, preventing erythrocyte agglutination and
macrophage agglomeration.
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The use of the (Mab) sB24M as part of rescue therapy makes it possible to
cautiously declare an improved prognosis for one patient with severe skin
lesions.

Patient (male, 46 years old)
Diagnosis: severe gangrenous ulcerative pyoderma with an autoimmune component and
decreased phagocytic activity.
The diagnosis was confirmed histologically: fibrous and granulation tissue with purulentproductive granulomatous inflammation, epithelial areas with stratified squamous
epithelium with pseudoepitheliomatous hyperplasia.
Caseous necrosis, epithelioid granulomas. In the postoperative period (in the lumbar
region), basic and symptomatic therapy was carried out, daily dressings with proteolytic
enzymes and aseptic dressings were performed.
After the negative dynamics of the disease, with the consent of the patient and his wife, a
local injection of (Mab) sB24M at a dose of 200 mg was proposed (a total of three
injections were carried out according to the Protocol).
All survey data and test results are recorded in accordance with the requirements of the
Clinical Trials Protocol.
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BEFORE TREATMENT
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epithelialization along the edges of the wound 4 weeks after injection
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epithelialization along the edges of the wound 8 weeks after injection,
a clear reduction in pain syndrome
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Also, it was possible to prevent the prospect of a severe lesion with the destruction of the
skin and muscle tissue of the patient's right leg.

BEFORE

AFTER 4 WEEKS
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Visual assessment of the positive dynamics of the aﬀected area of the buttock/thigh of
the left leg.

BEFORE

AFTER 4 WEEKS
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RESULTS AFTER 6 MONTHS OF THERAPY
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Therapy for verified pyoderma gangrenosum is determined by the specific
clinical situation.
Some cases require deviation from existing protocols.
A repeated successful experience of LOCAL (not intravenous) administration
of CD47-TNFα blockers (Mab) sB24M has been demonstrated.
Given the rarity of the disease in this localization, the possibility of local
application of antibodies to CD47 / TNFa reduces the sanitary qualification
requirements for this therapy without impairing the quality of treatment and
prognosis.
Our calculations were justified - in the absence of side eﬀects and acute
toxicity / intolerance, a quick therapeutic eﬀect was achieved.

As of December 14, 2021, the patient has no pain syndrome in the aﬀected
area.
The long-term prognosis is favorable.
The patient was able to return to work on a shorter working day.
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FULL DESCRIPTION OF THE MONOCLONAL ANTIBODY
(Mab) sB24M WILL BE PUBLISHED AFTER REGISTRATION OF RGHTS OF
THE INTELLECTUAL PROPERTY

The information presented may contain forward-looking projections of future events, but
should not be considered a guarantee or a commitment. There are risks and uncertainties
that could affect actual results, events, or developments.
Such statements are always subject to risks and uncertainties, and actual results could
differ materially from those stated.
Risks may include:
- to our preclinical research and clinical trials: which may be unsuccessful at any stage;
- US Food and Drug Administration
(FDA) may disagree with our interpretation of data or clinical trial design of our
developments;
- we conduct trials under the supervision of the FDA, and we have the right to make a
decision (or
The FDA may require us to) conduct additional clinical trials or change current test
protocols;;
- we may have delays in opening,
enrollment, completion, or biostatistical analysis of clinical trials of our developments/
protocols/candidates;
- questions may arise regarding the design of our preclinical/clinical trials, which may
increase costs or limit regulatory approval;
- our developments may not receive regulatory approval or be successfully commercialized
in the future;
- unexpected side effects or inadequate treatment
- we are considering the possibility of not receiving additional funding, which will change
the status of projects.
SWISS BIOPHARMA MED management cannot predict all risk factors and uncertainties.

