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My research philosophy

Chemistry Evolutionary medicine
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Molecular perspective, quantitative WEEITHEKIZESAIDMN?

Why do humans who have survived the
selective pressure still get sick?
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Proposing treatments and diagnostic methods that will be useful 30 years from now
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Allergens with the highest humber of patients in Japan
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Ceder pollen Houst dust mite
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* They live in futons and carpets and feed on human burrs and gandruff.
» Their carcasses and droppings are allergens.
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Plants that cause hay fever
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What is the common
property?
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Cupressaceae Birch family
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ZLIWF—DEE = #hiF (10-30 pm)
Allergy Causes = Fine Particles (10-30 pm)
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Cyder pollen Birch pollen Dust mite droppings

(~30 um) (~10 pm)



allergen
(fine particle)
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Mechanism of allergy d

parasite

Q%Iopment

Stimuli\ #5;% mucus
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Airway epithelial cells
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type 2 innate lymphocytes
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Dendritic cell
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Itching, sneezing, runny nose, watery eyes
(for removal of parasite)
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Parasites: the natural target of allergic reactions
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Whipworm Hookworm Roundworm YIrELY
(4-7 cm) (4-5 cm) (20 cm) Tapeworm

(10 m)
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Foods that cause allergies Whatis the common

property?

P g ZIX  Fruits Nuts
(Shrimp, crab) buckwheat (V3. EE. FIA) (KBHEE)
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Sensitization to food allergens begins through the skin
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P 0L ILF—DIRIR current status of allergies
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Prevalence of allergies in Japan
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Allergic rhinitis
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Atopic dermatitis
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« 39% of the population is affected.
« Economic losses due to reduced labor
productivity, etc.: 220 billion yen (per day)
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allergy march 7+ e

Allergic rhinitis
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Atopic dermatitis
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Allergic
asthma
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Once you have suffered from an allergy and become "allergic," you become more susceptible to other
allergies. Children 8, 1067 (2021)
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Pollen allergy-related food allergies (PFAS)

144, pollen Y, food

Apple, peach (/\Z#l) ‘ °
2,574\ Birch Soybean, peanut (< A%})
(h/x/%8) carrot(!)#) o ;
potato (R ) o
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Similarities in the structure of allergens
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B Jtchy mouth

B nose, eyes and skin
symptoms
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514 I ARF1IVDZEAL Lifestyle changes

1960FET
Until the 16_Qs
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W Large family (raising livestock)
B Exposure to feces

W Infestation with roundworms

m Changes in the intestinal flora
m No use of antibiotics

RE

present

| VS 9L

| 4E/\GD/J~ Eg'fEE—F

moROFEET

m AR EDEZTEL

mTEYIEDFEA

m 7 Liku\(aoF.
AXNNR, BEERED)

B Nuclear family

W Reduced exposure to feces

B Reduced infestation with roundworms

B Stabilization of intestinal flora

B Use of antibiotics

® Not going out (COVID, smartphones,
extreme heat)
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Global prevalence of allergies Example: Food allergies in children (2018)
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It is high in developed countries, and is expected to increase in developing countries in the futtire.
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The only definitive treatment is to administer allergens and induce immune tolerance
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Treating food allergies: oral immunotherapy
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Period J. Allergy Clin. Immunol. Global, 2022, 1, 138.
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T cell epitope
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Overwriting immune memory
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Allergen immunotherapy
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Tolerogenic DC (T cell) (Breg Cell) .
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Allergen immunotherapy

—— PLIVT>DFEFA Types of allergens

Pollen Environmental Food
Cedar Dust mites Eggs
Cypress Mold and bacteria  Milk
Birch Cat dander Wheat
Alder Dog dander Peanuts
Ragweed Bee venom Tree nuts
Mugwort Soybeans
Duckweed . Sesame
Weed grass : Buckwheat
. ) Shellfish
Fish ,
Fruits ERKIC XS WD - BEFLILS SBESD
= Th Il nd environmental
E ADFEEBRA L 2FEFDH S ran orearations auailable

' allergen preparations available in Europe and
Only two types of drugs are approved in Japan the United States 19
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Challenges of allergen immunotherapy (1) High incidence of side effects

AFDOETFTE (24FF177) DiFE In the case of cedar sublingual medication
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More than half of the side effects were swelling, itching, gIERNE B, Half of patients experlence
and irritation in the oral cavity and larynx. side effects early in treatment (first month)
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In the case of cedar sublingual medication
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Yearly medication required
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Challenges with allergen immunotherapy (2) The treatment period is long and the
effects are not sustained.

clinical score
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In the case of sublingual medication for mites

medication
(3 years)
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Relapse occurs when medication is discontinued

J. Allergy Clin. Immunol. 126, 969 (2010)
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Mechanism of conventional formulations ™ ™**=*
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Mast cells (basophils)
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BEEMEMAMRE SIEETHRE S ETEBRAD IgG4
Tolerogenic DC (Treq cell) (Beg cell)
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DC-targeting
ligand
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Mechanism of the ideal formulation ™" ™=
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allergen

New formulation
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Mast cells (basophils)
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Side effect IgE
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BEEMEMAMRE SIEETHRE S ETEBEA IgG4
Tolerogenic DC (Treq cell) (Beg cell)
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annan from the cell wall of budding yeast is suitable for inducing tolerant dendritic cells

MR Y
W O Budding yea

endritic cell
(S. cerevisia
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MannoseReceptor . .‘

n=2or3

Graft chain

l l

BRI EMRHRAFE

Induction of tolerant dendritic cells
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Mannan coat

New formulation: Mannan-coated particles /
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It can be produced in one pot, making it suitable for mass production. Highly taken up by dendritic cells
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Mannan-coated particles have high safety
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IgE antibodies do not readily bind to the particles. 26
Biomaterials 303 (2023) 122381.
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Mannan-coated particles show high therapeutic efficacy for asthma model
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By promoting differentiation into Treg cells, IgE production was suppressed, and asthma was suppressed2



RESEANBR T LILG > (C

i ] HE

This method is applicable to practical allergens
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“’ Disulfide bridges

J. Coll. Interf. Sci. 3649 (2023).

Dispersion of particle

distrbution (%)

Size of particle
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TOLERO biofttdDs%iz (2024ﬂ52ﬁ)
TOLERO bio Inc. has been established.
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¥ Developing safe and effective allergen immunotherapy
TOLERO bio formulations to contribute to overcoming allergies.




Perspective
1. 2RI/ BRIRE V7 LILT 2 ICER U, BEKiliHDiaEA Gl 7 K,

Expanding to a variety of pollen/environmental allergens, we will realize a treatment system
on par with Europe and the United States.

2. CNETICRWVWEM YV UILF—ZHE CTEE I IFAORE = HFRER.

Globally launching an unprecedented oral formulation for treating food allergies at home.

3. VUIILF - —FZRHCIBYD., HROBERZBD (CELD.

Early halting the allergic march and reducing the number of patients worldwide.
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Allergy March
™
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Atopy Food allergies Asthma Rhinitis .



