HRIBEAE Cell 78 R RE LY EFIH AR

Chinese Academy of Sciences Has Published the New Results Related to Structural Biology in
Cell

e EETIE 7T

[Cell %11 2018 5 5 H 17 H, Cell 22K 1 ERFEBE AV ELAT 7L s BE R AL 5
ML) RZEEVERIWE 1 3L (Structural Insights into Non-canonical Ubiquitination Catalyzed by
SidE) o 1% LAEMNT 7 RIET =280 g it 4 41 (Legionella pneumophila) T Y72 2 LN
SidE 5 ubiquitin FIECARIK 24N 2S00 = 0 HERR AR AR EE 1, T 456 RE A LI R A
53 HT, 4875 1 SidE [ ubiquitin S LA 18 B ELAE 77 AL .

HARRU, N Sl KB 26, ke 7 side AP H, 5 ubiquitin
L LBCAR (13 70 W G AR 2544 o SIdE 1) apo Z5HU7R ], mART Z5 #4480 PDE £ F3gi i dk
R HAEES IR BT, SRR IX A GRS (A R AR BT )5 [RII IX A4
POOEE — BURAY B P B A 6, PRI AR R, DI S FI i A 52 21

AN o

mART 251438 5 ubiquitin S5 K7 NAD 5 & 45 8 R, mART 45 R 3R A L3R T i — A
m R ST X 2 5 454 ubiquitin, TN BAE FLHEHER S0 mART IELHCys ubiquitin )
C AR tail Wk T HEZRLE A, JOHAREE 72 7 K% 74 MR RIR B % 456 2] mART
SERIR IR P E I RE B A5 5L NAD U454 T mART 4534 S (1) R-S-E motif &, /0
Pt frc 325 A U 5 ) wbiquitin 1 42 SRS Z R TT M), S84 AL T B ADPr-Ub.

PDE £5#438 5 ubiquitin /% ADP-ribose A WIZEHIZRIA, ubiquitin 454 T PDE 4531k
A —), H Lys6-Thr9 1X B X4 f His68 DTk | EZEHILS & 47 &5, Argd2 §[A] PDE &5 443
G MRy PDE S5 MIBAESS & T ubiquitin 5 2377 A4E RFRIMI R AR, DARIF AL T .
DAL EFTE 2 5456 RN R S B RR, W90 L3R AR AR S a0 34T T B S IR IE .

UEAk, WEFEN SRR B SIdE SR B O R IR AN T IR B A s € = 4E4hitly, A
HRMEA LS AR SidE ML DIRMLEIR, AW THZ KB . XL RA
MBS R T SidE ZRER A WA SR MHLA, EO0IF R T OB 2 AR M &
gAY RSO T 3k



1st Step: Ubiquitin ADP-ribosylation
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Structural Insights into Non-canonical Ubiquitination Catalyzed by
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Ubiquitination constitutes one of the most important signaling

mechanisms in eukaryotes. Conventional ubiquitination is
catalyzed by the universally conserved E1-E2-E3 three-enzyme cascade in an
ATP-dependent manner. The newly identified SidE family effectors of the pathogen Legionella
pneumophila ubiquitinate several human proteins by a different mechanism without engaging
any of the conventional ubiquitination machinery. We now report the crystal structures of SidE
alone and in complex with ubiquitin, NAD, and ADP-ribose, thereby capturing different
conformations of SidE before and after ubiquitin and ligand binding. The structures of ubiquitin
bound to both mART and PDE domains reveal several unique features of the two reaction steps
catalyzed by SidE. Further, the structural and biochemical results demonstrate that SidE family
members do not recognize specific structural folds of the substrate proteins. Our studies provide
both structural explanations for the functional observations and new insights into the molecular
mechanisms of this non-canonical ubiquitination machinery.



