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様式３ 

論  文  内  容  の  要  旨  

  〔   題     名   〕

Mechanism underlying IKK activation mediated by the linear ubiquitin chain assembly complex (LUBAC) 
( LUBACによる IKK複合体活性化メカニズムの解析) 

学 位 申 請 者    藤 田  宏 明

The LUBAC ubiquitin ligase complex, composed of HOIL-1L, HOIP, and SHARPIN, 

specifically generates linear polyubiquitin chains. LUBAC-mediated linear 

polyubiquitination has been implicated in the NF- B activation. NEMO is a substrate of 

LUBAC, but the precise molecular mechanism underlying linear chain-mediated NF- B 

activation has not been fully elucidated. Here, I demonstrate that linear polyubiquitinated 

NEMO activates the I B kinase (IKK) complex more potently than unanchored linear 

chains. Crystal structure of the complex between HOIP NZF1 and NEMO CC2-LZ 

domains, which are involved in HOIP-NEMO interaction, and mutational analyses 

revealed that NEMO mutations that impair linear ubiquitin recognition activity and that 

evade from recognition by LUBAC synergistically suppress signal-induced NF- B 

activation. Moreover, HOIP NZF1 binds to NEMO and ubiquitin simultaneously and HOIP 

NZF1 mutants defective in interaction with either NEMO or ubiquitin could not restore 

signal-induced NF- B activation. I also showed that homotypic interaction in the kinase 

domain of IKK2 seems to be involved in linear chain-mediated activation of IKK2. 

Collectively, these results indicate crucial roles of linear polyubiquitination of NEMO in 

the IKK activation, in which the HOIP NZF1 domain is involved, as well as the in-trans

recognition of NEMO-conjugated linear ubiquitin chains by on another IKK complex.




