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Mechanism underlying IKK activation mediated by the linear ubiquitin chain assembly complex (LUBAC)
(LUBACIZ & 2 IKK#E & RIEVEAL A T = X L OfigHT)
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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-xB
activation has not been fully elucidated. Here, I demonstrate that linear polyubiquitinated
NEMO activates the IkB 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-«xB
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-kB 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.
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FHEHOEBHREZE CHESRRY 2 0% F o HEMEMNICER T DLUBAC VX F 1 U A —ERANFxBOTEMH{L
WEBET A &, E7-LUBACDOER & LTIKKEAHEONEMOE & L&, L L, NEMODESHKARY 2%

FALBIKKEAE, NFxBEEH LT A0 F A A=A AR TER o, BEERHIX, FICHELLIRBERN
IKKBEAHESEERE BT, KKESFOFRLICR2ATFROBEHIA Y 1 B F A EBENEMOK M E fuitid+

STHHIEERLE, £, 28X F I A—EREHEO R F Lk sh, EFELBRMCEGTIZ LI

% H L. LUBAC-NEMODF& KA A > O ERMEERTT 21TV, fEICEE -5 TNEMOZR L UHOIPO ZERF 2 ER L
=, NEMO. HOIP. WTFhoOER E $iz, A TONEMODEERK R Y 2 &5 F -6, IKKESEOEELE RS

EE LD H NEMODESRA Y 2 & F F U LBIKKEEEOERLEEES 5 2 & BRES A, 5T NEMO
DEBERR Y 2 € X F LBIKK2SFORE ) EHLERET 5 2 & CIKKE A #EEILT 52 &R LE, Zh
EOERENEMODHEHLRE V 2 X F AUBIKKESFRFEET S L0 ), IKKEbos THiGEH LA LcE
NEMREEETEY ., ENICETZLOLED D,




