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Fig. 1 The Shigella OspF effector "dephosphorylates' and inactivates host MAPK by "eliminylation' modification
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Fig. 2 The NleE effector modifies TAB2/3 by cysteine methylation and inhibits NF-kB pathway activation
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Fig. 3 The NleB effector harbors a GlcNAc transferase activity that modifies a conserved arginine

in the death domain, resulting in inhibition of death receptor-mediated host cell death
El3 NeBYEEARA N-CHEAFEREBIEEE, BUETEMEH—MRFH
FRRBRA S CEEERRLIEN, AMINHIE ML CSZNES R

ok B 1Y 20 1 K i A B (EPEC) 1 = 21 ) i
RGN H NleB, AMUAT LA TNFoo (M4
SR 7)1 S ¥ NF-«B {5 5 il B s, b 8%
)42, B8 ] LU TNFa. TRAIL PL A& FasL
(Fas ligand) %5 22 P 46 T 0 A4 J 5 S 11 48 i 0 72 5
IR, G — Dy Be MK T NleB 4 Bt IH) Bl ik 4%
Bl . NleB LR Y 5'- B IR -N- & 4
% W 1% (uridine diphosphate N-acetylglucosamine,
UDP-GIeNAc) A 4, 45 7 P H 0 SET 5248 R
TRADD. FADD Al RIPK1 % £ AN ZSK &R (AL T 45
a3 v ) — AR SF R 2 R AT N- £ TG 2% B %

(N-acetyl-D-glucosamine, GlcNAc) 4k 1 1 (K 3).
TET- 45 2 o6 AR NE Y e R g5 b, JLrp
NleB P &40 (1RG22 B W A7 1505 — /MR e, 1% i
Z 56 B T A0 T 45 K SO T A R P A ST
NleB Jir /5 (108 1 U AH B Hb A IR 1 0T 45 i dik 2
() [ P el e A SR SR A HAE L, FEHWTE T 45 i =
[] DISC(death inducing signaling complex) & & 14 [1]
FE ik, MIMH TNFa. FasL A1 TRAIL 25301252
PRRCARTS F15 5 40 M A AR T T RISR AER 2, /N R
RGPS5, NleB BE BRI ML SRk 25 5
B AR TE A BOE A



* 1052 ¢ SMFEEMYIRER

Prog. Biochem. Biophys. 2014; 41 (10)

NEEDZH 9ifith 34 ANFET-ghitsaa, b 1/3
AT ZRTHEEIR, B2 TNFRL. FAS Ml
TRAIL-R 550152 fRM i e 2L TN g, 40 B K
PRSP 255256 R, NleB v] BAs; i
&1 TRADD. FADD F1 RIPK17E W 453Kk & M,
TR HAE M TNFR1 1 FAS 00T 26 A 5, HA
BRI SA R A AR T i MR B, W
Myd88 Fll IRAK1 %P4, A7 /&, NleB %} FAS
(A I AR B S MRk T 1 2 2R 5 A
(ALPS) 17 a5 SR TR AT pii e,

HE TR N- LT 26 W5 e A A8 0 2 = 220
PR —RUL N- & 1) 07 R AR R A W ik
5 b, XRMEME EE LR AR, R BN
W SE R T 95— O- FER 1 SRopi A8 T L 21 20 1
20 80 FARA W AR IL, X RS LT — B A H
RAEELRIR | AR L, XFh O- HE N- L1k
2 W T A5 1 A B BN R A OR S, O E
1 000 F £ [ 8 R IRAFAEIXFMEG. 2NN
RV AR R AL AL, 7E Al S i Sl &
TN, R X R 1 ) 2508 AL T O- 1%
LB, ST NleB 18T B M AE - BLE], X
THUIE 9 O I 7 K R N- £ Tk 81 7 i e A 3 o i 704
ARG BT R 2 AR, RN E S S
HOR Y AR

3 MEEABEREELIZIFRE Rho X
&G &R

I 0B SR R GO0 T D OW SRR R G A A
. g 38 R DL AR 2 0y 552 5 B ) L
JZ 40 i Bt B (epithelial barrier) DL & N )i 41 ffd 57 e
(endothelial barrier), 7 LARR il J5 i1 1) B HHE 5K
P, I, RS AT Bk G 4b, I
I 20 M A S BRI e R P, AR
TAIEH R4l R RG2S, B,
RN AR B FE R ORBIA A M B R 8, A
Tod DR BT AS Aeti IS = . 40 i A R Gl
Wb TR FEENAS P 2 . Rho K/ G HH
(small GTPase) W) A& L7 x5 41 i 1 28 3 2 W9 2% [&]
HRIRE T AL i, Rho &5 IS, &9E
N J) £F 4k (stress fiber) A1 & & Bt &2 & & (focal
adhesion complex) [ 2 2%, Kl HE, 40 B 20 85 1
W X) Rho KM/ G B AR ERYL, W A] LUk 2
“RIMAEG” AR, BRET &k, Bl
B JH995 I B 20N 2R L6 Rho K%/ G AR K R 9L

FEAHMWAE. B KA KL GEF (guanine
nucleotide exchange factor) [¥] 3% 1 H A1 2L GAP
(GTPase-activating protein) ] 3G 1F FH , & 4 &
AN IR 772 58 RN LM B 1, MR
%, f§5 ADP- &8 3 A/ H (ADP-ribosylation).
Bl (S B DRSS IOAN ), 20 AR 2 A i
Z(deamidation). 2 IENZAE H (transglutamination)-
B A K B AE H (proteolysis). iR 1 Bt 46 1 H
(adenylylation, HAZFKA AMPylation)%5:2, AL
T T G AR R T A B RO B 1 A R
e Ak A SR 4 7 2R 1 Rho K%/ G 2 1) 3 i
HL.

>R A &l M5B (Vibrio parahaemolyticus) 1) —
B3 RGN HE A VopSAEREATE L4 g )e, 7T
DL 045 Rho Rac Il Cded2 7 P4 ) Rho /)
G HEH, MiMFEE ENE)E 40 SRR
MMARE. X I PEROBET VopS 1 C i 1) Fic
(filamentation induced by cAMP) &5 #4) 35k X FJE 4 /s
G [ Switch- T DX 3 £R 57 (1) 5 2 R (RhoA 14
55 37 ) IR E A IE (18] 4). VopS A I
Witk i, 752 ATP AR 1, 24 AMP 575
IR AL O Lt i, JRAREERER, DIt
BEFRAE AMPylationPV. Fic &5 #4) 38 H A2 0o 1) 137 51 4
HPFX(D/E)GNGR, 41z iRt T AL BRIk
BT e L 7. Rho KGN G EHA TN
Switch- T XIH1 Switch- IT X374 7 GDP & GTP
Iy 25 AR B IR A8 4, /N G ER R R
W2 1A A B 5 2 85 Al R¥ED e . B
VopS &4 5 1] Rho H FIANGE[R] R Vi (1) 2500 R -1 25
G, NI ECR W 5w s e Bk (K] 4). 5 VopS
AL, K HEHR WS 41 23 B (Histophilus somni) 1)
IbpA HHE WA LUl Z B kE/ G A, HAgl
A4 1) JBR T TG A B 1 AR — A PR ST TR TS 24 R (7
RhoA 1245 34 £i7), (HI%EK 2 R A 4% VopS It
WAL A1 1K) 78 28 —AF, #8467 T Rho K/ G &
F1 /¢ Switch- [ X3 F. IbpA b &4 2 ANIELE K
Fic Zitgll, — 3% A st s hhe
I BEAEEIUAR. 5 VopS AHEL, TopA FEfii[n] T-f&1f
BosE /N G B A(Z5G GTP); RN, 4 1 9t
BT/ G 5 IR — MRl K@ ) 7= 4 AMP
FEB, BEInUi ] AMP S i R R S Rk A 1
Rz BRI 45 5.

BET X AT I I S5 R AR S TR
IbpA )25 —A> Fic 4iky38(IbpA-Fic2) 5 I i £ it 1E



2014; 41 (10)

K, %: BRENNEEBFREINEE REMHEER

* 1053 -

(R A Fic S5 Mk a5 My FROAILL, H Bk 2
HHER I helix-turn-helix 8% 0_FJE B 2045 1 6 4> o
H2 2. VopS [ Fic 45 F 3t HA7 KU &5 i 41
BB IbpA-Fic2 15 Cded2 15254 & Aey i
b — 2 # 78 Fic 45 # 8 B 44 T RhoGDI (Rho
GDP-dissociation inhibitor) &5 [145 Cdc42 M) 45 &
2. Fic OB P i 21 200 IR 2R L5 U5,
N A T I 2 R S AT ATP o WG S A1 0B AT
SRAZEIL. TR VopS fiEfh Cded2 A I Ak
BT 5 WA 38 52 PRI 5 45 SRAR 1 — 28 SCRR A R A
T _EIRGRAE AL,

Hsz b, HUE 20 HA 60 448, Stadtman SZE
FOHRIE T KGR A 2 e 5 Bl 23 R A TR 2
PR 110 IR T Tt A0 153X — 18 A E IR Y T A Tl

(adenylyl transferase, EC 2.7.7.749)#4b & 4. 1MAE
RZERENZZRPE AT RS, e R A BN
IR WA AE AR (0 A AR AR 25 C i 1) H 2R BX
PG IR R IR iR IE )P, (HJE Fic 50t A S
I T 2 o Tl 0 2 20 A Il A5 A 1) B TR A AL
P S ANBFTHI R, Fic S5HE A B, W iR A4 A0
EARZAEY(EAE N TR FIAED)) K12 2 700
PR R EST 2 ARE . NREER A A — AN
DRI 2 A 5 A7 Fic S5 M A, X AN R A
HYPE (huntingtin yeast-interacting protein E), ‘& 7E
PRAH [FIFEBE S X RhoA. Rac Fil Cded2 HEAT IRk
e, (HRfE4 RN I RIS, HYPE AR
HH BEL DT 40 By 48 4 AR [ ) e 2, 1] HYPE
TEAR N AT REA (A HARIR A R 1 R AR P A2,

NH,

Fig. 4

VopS/IbpA

GAP
VopS/IbpA

gl A

P
*

X

N N
: </ﬁj“
[ N 7
Thr/Tyr—O—lr—O
o- 0.
+  fREEIR
OH OH

Fic domain-containing effectors VopS and IbpA adenylylate Rho GTPases and disrupts

the actin cytoskeleton in host cells
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Bacterial Effectors Posttranslationally Modify Host Defense System

ZHANG Li, SHAO Feng’
(National Institute of Biological Sciences, Beijing 102206, China)

Abstract Disrupting the normal signal transduction in host cells by injected bacterial effectors is a critical
mechanism in bacterial pathogen-host interaction. The effectors usually harbor unique biochemical activities and
function to block the anti-bacteria host defense pathways. Studies in the past few years have revealed several novel
posttranslational modifications catalyzed by various bacterial effectors. The OspF family of phosphothreonine lyase
effectors catalyzes "eliminylation"of phosphothreonine in MAPK, resulting permanent kinase inactivation. The
NIeE effector inhibits infection-induced NF-kB proinflammatory signaling by a cysteine methylation modification.
The NleB effector mediates arginine GlcNAcylation of death domains and therefore blocks death
receptor-mediated host cell death. The Fic-domain containing effectors VopS and IbpA transfer an AMP group
onto a conserved serine or tyrosine residue in Rho GTPases, leading to Rho inactivation and disruption of the actin
cytoskeleton dynamics in host cells. Identification of the biochemical activities of these effectors not only help to
understand the virulence mechanism of the corresponding bacterial pathogens, but also establish a new research
direction of posttranslational modifications in bacteria-host interaction studies. These effectors may also benefit or
guide future study of the eukaryotic signal transduction.

Key words bacterial pathogen, type Il secretion system, effector protein, posttranslational modification, innate
immunty, signal transduction
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