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Abstract

NF-kB contributes to the immune response and tissue stability. In one hand, excess activation of NF-kB
often causes inflammatory diseases and progression of cancer. Sructurdly NF-kB isahomo- or heterodimers
of Rd family proteins, induding p65, RdB, ¢-Rd, pS0 and p52. NFKB is adtivated by two different pathways,
canonicd and noncanonicd pathway. Activation of the canonicd NF-kB conggting of p65 and p50 isimportant for the
immediate immune responses and inflammation. Noncanonical NF-kB congging of ReB and p52 is important for
B-cdl mauration, the autoimmune diseases, and neopladtic diseases In this thesis, novel inhibitory mechanisms
of molecular designed two NF-kB inhibitors, (-)-DHMEQ and DTCM-glutarimide, are described.

In introduction, the mechanism of NF-kB activation, its involvement on inflammation and malignant
diseases, and characters of NF-kB inhibitors used are described.

In the 1% chapter, | have examined the effect of (-)-DHMEQ on noncanonical NF-kB activation. As a
result, (-)-DHMEQ covalently bound to 144Cys of RelB and inhibited DNA binding and its activity.

In the 2™ chapter, | focused on the effect of (-)-DHMEQ on noncanonical NF-kB. Noncanonical
NF-kB is constitutively activated in adult T-cell leukemia (ATL) cells. As aresult, (-)-DHMEQ inhibited
DNA binding and reduced nuclear accumulation of noncanonical NF-kB. Interestingly, | also found that
(-)-DHMEQ induced instability of noncanonical NF-kB in ATL cells. Next, | have prepared mutant RelB
that can not bind to DNA. As aresult, | found that DNA hinding activity of noncanonical NF-kB is a
crucia role for itsintracelular localization and stability. NL S-inactivated mutant also became unstable. |
also found that the structure of mutant with loss of DNA binding activity had lower affinity to importin-a.

In the 39 chapter, | have studied the structure-activity relationship of NF-kB inhibitor
9-methylstreptimidone using its analogs. As a result, | found that the specific unsaturated hydrophobic
moiety of 9-methylstreptimidone is essential for its activity. A new candidate compound for anticancer
agent was also found among the analogs. Moreover, | also found that DTCM-glutarimide, a
9-methylstreptimidone derivative, selectively inhibited long term LPS stimulation induced-NF-kB
activation.

In conclusion, these novel inhibitory mechanisms of NF-kB inhibitors would contribute to the progress

of new therapy for auto-immune diseases and cancer.




