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(3% FB) Radical treatment of hay fever by selective IgA class switching
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+ Purpose

Regarding allergies, the predominant Th2 status is considered the leading cause of allergic
diseases. However, why Th2 is dominant is not well understood. Allergic diseases in Japan,
including the so—called national disease hay fever, are associated with crosslinking of the high-
affinity Fc receptor ¢ (Fc¢RI) for immunoglobulin E (IgE) on mast cells or basophils. Therefore,
most of the current treatments for hay fever seek to inhibit IgE responses including anti-IgE
antibodies, proteins that inhibit IgE-Fc ¢ RI interaction, anti— IL-4 antibodies, histamine
blockers, etc. However, these treatments are still not curative because they do not prevent
allergen invasion into our bodies. Our proposal of mucosal IgA enhancement may be able to overcome
these problems through a different mechanism than with current treatments. Our candidate chemical
induces selective IgA, but not IgE class—switching of B cells, so that the enhanced production of
mucosal IgA can prevent allergen from invading mucosal surfaces. In addition, B cell class-—
switching from IgM to IgA, instead of from IgM to IgE, can also inhibit the IgE response
indirectly.

Three candidate compounds that induce selective class switching of IgM' B cells to IgA instead of
IgE, which we found in our preliminary screening of about 3400 compound libraries, are protein
kinase C (PKC) activators. Because PKC activators are generally considered carcinogenic, we
searched the database and found a non—carcinogenic PKC activator (Bryostatin 1)

Bryostatin 1 is a candidate drug for Alzheimer’s, anti—cancer, and anti—AIDS agents. About 40
clinical trials have been conducted in the United States for those diseases. Therefore, there is no
problem with safety.

Bryostatin 1, which we have discovered, is an unprecedented compound that induces a class switch of
B cells to IgA with high selectivity. On the other hand, until now, there has been no report that
the PKC activator is directly concerned with the class switch to IgA. In this project, the optimal
dose and route of administration of Bryostatin 1 were determined in a murine model of pollinosis.
In addition, it aimed to elucidate molecular mechanisms based on structure—activity correlation.

+ Results

1. Optimal route and dose of Bryostatin 1

The administration method of bryostatin 1 in a murine model of Japanese cedar pollinosis was
investigated. We compared the suppressive effects of three doses of each administration route
(nasal, oral, and intraperitoneal) on allergic symptoms.

As a result, nasal administration of 20 ng of Bryostatin 1 was found to be the most suitable
method. With 20 ng nasal administration of Bryostatin 1, allergic symptoms such as nasal scratching
behavior and the frequency of sneezing were significantly reduced. Also, 20ng nasal administration
of Bryostatin 1 decreased IgE antibody titers in serum and alveolar lavage fluid, and decreased
lymphocyte and eosinophil counts in alveolar lavage fluid. Th2 cytokine production (IL-4, IL-5, and
IL-13) by mediastinal lymph node cells was also decreased

Whereas these remarkable inhibitory effects on allergic reactions were recognized, IgA antibody
titers in serum and alveolar lavage fluid were maintained

2. Selective class switch mechanism to IgA

Prior to class switching, transcriptional control of genes for each antibody class is essential. We
found that Bryostatin 1 regulates antibody gene transcription in B cells (IgA and IgE antibody
genes are transcribed in opposite directions by Bryostatin 1).

3. Investigation of Bryostatin 1 analogs based on structure—activity relationships
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Bryostatin 1 is a natural product derived from marine organisms. Yield is limited. Therefore, for
practical use, the drug substance must be supplied stably. We searched the compound with the effect
equal to bryostatin 1. We found several diterpenes from the new compound screening, which showed
activity equal to Bryostatin 1. A data search revealed that Ingenol mebutate, one of the three
diterpenes found, is under clinical development in the USA. However, it turned out not to be sold
anymore because there was an adverse reaction report of skin cancer which was not reported at the
clinical trial stage. On the other hand, for Bryostatin 1, data from more than 40 clinical trials
are available on the website, and no severe adverse reactions were reported. Presently, a compound
better than Bryostatin 1 as a pollinosis drug has not been obtained

Future development
To develop anti-allergy drugs ahead of other countries in Japan, Bryostatin 1 (GMP nasal
formulation), which can be used in clinical studies, will be prepared. A US company has already
built a GMP production line of a synthetic Bryostatin 1. We have an agreement to import Bryostatin
1 from this company. Then, the PoC of a mouse pollinosis model will be obtained
As a result of our research, we expect that a novel needle—free radical treatment for pollen
allergy will be developed
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