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Complexity in signaling networks is often derived from co-opting particular sets of 
molecules for multiple operations. Understanding how cells achieve such sophisticated 
processing using a finite set of molecules within a confined space is critical to biology 
and engineering as well as the emerging field of synthetic biology. We have recently 
developed a series of chemical-molecular tools that allow for inducible, quick-onset and 
specific perturbation of various signaling molecules1,2.  Using this novel technique in 

j ti ith d d fl i i d i fl idi i ti t dconjunction with advanced fluorescence imaging and microfluidics, we investigated 
positive-feedback mechanisms underlying the initiation of cellular chemotaxis (known as 
symmetry breaking). We found that the chemical gradient was sufficient to direct cells 
towards the chemical source, regardless of their initial direction of polarization or lack 
thereof. We have also recently developed new chemically inducible system with which we 
generated two representative logic gates that function on a timescale of just seconds, a 
timescale that is hundreds-of-times faster than conventional logic gates consisting oftimescale that is hundreds of times faster than conventional logic gates consisting of 
gene circuits.
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本セミナーは医学履修課程特別セミナー等を兼ねています。受講学生は履修簿を持参し、
セミナー修了後にサインを受けること。聴講は自由大歓迎です。学部生の皆さんもぜひどうぞ。
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