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【Purpose and Background of the Research】 

 Organisms are protected from recurrent 
infections from pathogens in part, because the 
immune system has adapted itself, as a result 
of first exposure, to produce a specific 
anamnestic response that is more rapid and 
robust than the initial response. 
 In particular, humoral memory responses 
are characterized by faster kinetics of antibody 
production that is usually of higher affinity and 
greater quantity than a primary response.  It 
is generally thought that B cells were selected 
into the long-lived pool of lymphocytes (called 
memory B cells) during the primary immune 
response, become re-activated and differentiate 
into immunoglobulin (Ig)-secreting plasma cells 
upon secondary exposure to antigen.   
 Despite such functional importance of 
memory B cells, molecular mechanisms 
underlying the rapid responsiveness and 
longevity of memory B cells are not clear.  As a 
first step towards answering these issues, the 
following two specific questions should be 
clarified; (1) how are memory B cell generated? 
(2) where do these memory B cells reside? 
In this project, by introducing a new imaging 
technology, we aim at answering these 
questions. 
 

【Research Methods】 
 As a model exogenous antigen, we will use 
NP-hapten system, in which affinity maturation 
processes have been well established. 
 In terms of differentiation issue about how 
memory B cells are generated, we will establish 
the fate mapping system.  It was previously 
believed that memory B cells come from 
germinal center (GC) B cells, whereas recent 
evidence suggests that generation of memory B 
cells does not necessarily require the GC 
processes, therefore raising the question about 
the previous belief.  To clarify this issue, we 
will make a transgenic mouse line that permits 
mapping of the fate of Bcl6-expressing GC B 
cells and their progeny by indelibly marking 

them with enhance yellow fluorescent protein 
(EYFP) (called the fate mapping mice). 
 In terms of the localization issue, we will first 
try to identify the gene which is specifically 
expressed in memory B cells.  Then, by using 
above fate mapping approach, we will make a 
transgenic mouse line that permits visualizing of 
memory B cells and their progeny by EYFP. 
 

【Expected Research Achievements and 
Scientific Significance】 

 Vaccination is a typical therapeutic way to 
utilize the immune memory system; however 
not sufficient basic scientific knowledge has 
accumulated so far.  One of the reasons is 
because we do not know the mechanisms of 
differentiation and activation processes of 
memory B cells.  
 Thus, new evidence generated by this 
project will contribute to development of a new 
type of vaccination way, thereby contributing to 
medical needs, too. 
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