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Basophil protease and allergic 
inflammation: Uncovering new links

Features of TMDU Research

Hajime Karasuyama Executive Director at TMDU / Executive Vice President of University Innovation and Globalization / 
Professor of Immune Regulation

A: I have been working with my TMDU col-

leagues to illustrate a novel role for mouse 

mast cell protease-11, or mMCP-11, originating 

from basophils, in triggering immunoglobulin 

E-mediated delayed onset allergic skin inflam-

mation in vivo. Interestingly, while mMCP-11 

deficiency had no impact on murine basophil 

development or homeostasis, the loss of mMCP-

11 influenced allergic inflammation by de-

creasing the swelling of affected skin, 

lowering microvascular leakage and recruiting 

fewer leukocytes. Basophils likely migrate to 

regions of skin insult, are stimulated by 

allergens, and produce mMCP-11, which then 

recruits more leukocytes, including basophils. 

We showed that proteolytic mMCP-11 does 

not recruit leukocytes directly but instead 

triggers formation of cleaved products that 

then function as chemoattractants in a G 

protein-coupled receptor-mediated manner. 

Therefore, mMCP-11 represents an important 

effector molecule in allergic inflammation.

Mast cells and basophils 
share common features. 
Please comment on your focus 
on basophils.

Q

A: Basophils mediate immune responses. While 

both basophils and mast cells contain proteases 

in intracellular granules that they release when 

activated, the profiles of proteases differ, im-

plying exclusive functional roles. In addition to 

that, circulating basophils differ from tissue-

localized mast cells and originate from distinct 

cell lineages. The functional activities of baso-

phil proteases have not been fully understood, 

and this further motivates our study.

 Recently, our research on the mast cell 

tryptase mMCP-11 found that it is predomi-

nantly produced by basophils rather than mast 

cells, despite its name. Separately, we have 

published a study reporting that basophils play 

non-redundant roles in murine immunoglob-

ulin E-mediated delayed onset allergic skin 

inflammation. Our current research examined 

the molecular link between these phenomena.

How do your research 
interests align with the 
focus areas at TMDU?

Q

A: There is a significant focus on medical research 

at TMDU and well-established facilities for sup-

porting animal studies in research projects like 

ours. TMDU also emphasizes fostering academia–

industry collaborations that promote trans-

lational medicine.

What are future directions 
for your research?Q  

A: While our research takes significant steps 

toward better understanding basophil func-

tional activity, the molecular mechanisms 

underlying inflammatory responses and leuko-

cyte recruitment should be studied further. In 

particular, it is important to identify the target 

protein of mMCP-11 and explore the possible 

interaction of mMCP-11 with other molecules 

derived from leukocytes.

What are the therapeutic 
implications of your findings?Q

A: Our research illustrates new connections 

between basophil proteases and how they 

exacerbate inflammatory responses. Potential 

therapeutic strategies may target the chemo-

attractant roles of basophil protease products 

to mitigate allergic responses.
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Hematoxylin and eosin-stained specimens of IgE-CAI
 (IgE-mediated chronic allergic inflammation) skin lesions on day 3 post-challenge
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Histopathological examination 
of ear skin specimens indicated 
the reduction of cellular infilt-
ration in the IgE-CAI skin lesion 
of mMCP-11-deficient (KO) mice 
compared to wild-type (WT) 
mice. Scale bars, 200 μm.
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Please explain your findings 
on basophil responses in allergy. Q




