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TDshAISTFAE L, B ZE(L L TEITM L 72 5 72DsbAD > 2T A o (Cys) ~XT RHNEZ
XU EDsbBIC L VW b SN D, F7-. DsbBAZITE > =B IXMERBI Ry D2 X ) v
(UQ) IS, HEMICITT b o LB LEEREEZ N L CRENETZRIRE D
(DsbA-DsbB-UQHEAA) . A ITEILA F LA (Cys) 1THET & ASKE LA CA/ET % DsbA
DIRICCERETHZEEWOMNI LT, S HIZDshbADIETHY . KIGH OAFIZHE
IR S X7 B OstAS T, BT TTERET L 2 LI Lz, L EDORERNG |
72Cys/iDsbA-DsbB— B /) U IR(L T AT A ERIT L, VAN T 4 REEGRIBR S R0 E
NERETHZLICL T, KIBREOEBFRHESND O, 202 E1IAEK, K
NGHE N EMEDE N Cys & i T D2 2 TV D E b EZOND, KIGEOBELY AT L
Rl U A AT, BERE, Y. BW7e & OB O/ ha v KU 7ICH A
SHET D, ZOZ LI3EMELB A T-CysDEME L —KT 5,

WFZERCR- OMEEE (9230) : DsbA oxidizes peptidyl L—cysteine residue into disulfide bridge
in the periplasm, and the reduced form of DsbA is re—-oxidized by inner membrane protein
DsbB. Electron, which is received from ubiquinone, is given to DsbA. Finally,
oxygen is an electron acceptor through the terminal oxidase of the respiratory chain
(DsbA-DsbB-UQ complex). We find that DsbA, which is normally the oxidized form, is
shifted in the reduced form of DsbA in the addition of excess Cys. Furthermore, OstA
protein, which is one of the DsbA substrates and is an essential protein for
Escherichia coli growth, is also accumulated as reduced form into the periplasm. We
suggested that the DsbA-DsbB-ubiquinone oxidation system might eliminate reductive
stress by oxidizing exogenous reductants and also play an important role in redox
homeostasis in the cytoplasm. A similar mechanism to DsbA-DsbB—ubiquinone oxidation
system of £ coli exists widely also in endoplasmic reticulum of yeast, the plant,
and the animal, etc. and mitochondria. This is corresponding to the toxicity of Cys

that exceeds the living thing kind.



(BEHHAL - 1)

[EREEES e e & &t

2009 4EJE 1, 800, 000 540, 000 2, 340, 000
2010 4EJF 1, 700, 000 510, 000 2,210, 000

R

R

AE
woOEF 3, 500, 000 1, 050, 000 4, 550, 000

W8 - B

B O - B - B2y - IS AMED S
X—U— R REEARE

1. BFZERRAGYS W) DY 5

AWFFCRRE ORI & LT, R L
1 FE % O TR G E O Cy s3I Hi ik
(FEARK - HEH) 2L, LR X 57
FLWHRZE TV D,

1) CyslZ X BSSHEETEA~DLEDS, £
BILEDFKR TH D &ME DG E LT,
TTIZ, BT A b L AALER% . 3ETDsbA
F L TN DsbA-DsbBE A A2 N ZEAE L T
WAHZEERHLTWS (KO),

2) AWFZERREIT AR BT 5E T A
r L ADG O EEEDORBI CTH 523, Z
IWE TICHIRNTOIEITLA ML RIZE D4
BBLE O [FREEERE 2OV TIE CysHEH b Z
Y AR—H —YdeDOWFIFEHFRIZ LD | ~
V7Z XX Cysiti ansg (MO), Bk
H XN 7=Cysiz XV ZTHDsbAD BFE & e
WLTWVD (KO), MIENDOCysH YdeD
W2E v, XY SIS IACHE S, Ewmes
DsbADNZEFET D —F . CyshiCys—Cys~fiz{k
h, AFENICHBUAA SND Z &2V
<RItz (FEMS Microbiol. Lett., in
press),

HEEHE L. KIBEZT 7 VICABIMICE
FeCys ORI Z B L, 7 L2 —
AND DEBEREEDOHNLZD S LTV 5,
INFETIZ, KBEZMEHILL FORE %
57,

1) KRIGEOIEMIFEE T REHKT A 7
< U — (Keio collection) ®DHIN G,
CysHPEIZ B 53 Do B2 o R 7 g
TolCHEFH7Cys b T v AR —H —
& U CIRE L. CysEEME~DA A
% SERE L7 (RFFE 2008-40167),

2) 1) DAY —=7 X USSFEEEIE
B SE DsbAZI CysTHEIC B 595 =
L HH BN LT (Appl. Microbiol.
Biotech., in press),

3) WILA LR (Cys) 1T LAEFRMRSE
DEEZTNDEE, ROAHETIEEL
ZifE L 22 ig e DsbA & DsbA-DsbB

AW & HICERT 5 2 & AVHIEA

L= (R%#E),
PLEDORER NG | 2 E TlZCys b7 VAR
— X — % @R Bl S RN Cys & FER I
PEH S Z ik, EFREOHEME

FEREANLARESBEEEET
”H ch‘I!-I
S e
R ey 8 ) S\g\;. Y/Z@
® " S
2 Sse T Cyms @
e -
o L -
i fmi
HO 0 ,.m,‘..;“-.\"i‘ h\ Cyss
05 Yorrnomn (T)
R ;:im—"'

Cys’EpEMED M BIZRE LT\ 5D, L L7
D, MRENSERY 7T XANIZHEH S
7~ Cys %#DsbA-DsbB-== % / VEe{l.o AT
LIZ& v AF 2 (Cys—Cys) T L LiE
A NVAZRETHZENHBH L, £
D Cys—CysIZHOHIRNIZE D IAEN D
HRENFET D REE 2 R L Tn5, K
MFFECILGEIE A b L ALY (EIeHDsbA
NERE L, TOHE X R EOR LR
WEEZFEMICHET T2 & & bic, &kl
DsbADEFEIZ L 5 = RN —EpE~ DR
WZOWTHHD, —FH, Blbkahic
Cys—Cys DI ~DFEEL Y AT DN T
BN, RY T T XA LEHA~D
Cys/Cys—CysDZhFE R WHEH %2 D X7,

2. WO HB

Q@ EIREZ B ILA N L AN BT A Y R
V7 4 RiEEEREESE (DsbA) OBEREMEAT &
a2y
ZHNETITHIE, h B2 E T Cyslc kv,
ZTOEENHEINDZENMBNTND,




LL7en s, ZOEBIEFEE oo T
2, — T, RV T T AAZIFT ALY
4 K (SS) FEAEARESE & L CDsbADMFLE
L. E#EL Ligch & 72 > 72DsbAD v
AT A TR, WIEH X7 EDsbBIZ &
D EE{L XD, DsbBNZ T E -7~ B 7%
FEREERL Sy CHh DX 7 v (UQ) 125%1)
TS, EIIIZIET b7 v AR LEERE &
MU CEHENEFZRIRE D ERDHE
STV D, BEE I1EDsbAD Cy st 1z B 5
A5 L (Appl. Microbiol. Biotech. in
press). X HZEILA ML A (Cys, DITZR
E) 12 X VIBILAIDSbAR ALY 75 X ANCE
Byt xz/RHEHLTWDS, 20
DsbA-DsbB- ' / VRl o AT LA DIETG
A kL AR B B EERE & L CokE &
BT 5 & & HICCysHBEAFE~DILH %
HHI L35,

2. WO Ak
[F2Rk 21 45 O 7251 ]

WS CITEIZCysZ ML BT A ML
ARG LB T DsbAF L Y, DsbA-DsbB
HEKRKODEBE IO Z L2 R L

(K®) , 5%, DsbAD X —4~ NEET
b D& T HOBETIREEIZONT S
s (K@) , BRI, Tk 20 45
9 H X0 ARFNA YA = ZAFER O
&K (EREY)H—F7xua—) OK L
V) —AD—DTHDHTTAIRIATT
) — (DsbADFE & L /87 B My Z 7 & Fil
BLIEETT7AIRTIATZU—; AmpC,
DsbB, LivK, OstA, ResF) ##EH LT, Myc
Pikz W= 2% Ufric kv, 2o
R b= IR RE A B 235 Z & T, Cys
W2 X D AEBEME L FEIET D,

Wiz, el & 72 o 72 DsbA X AEEEDsbB
(K0 LT EERL S 4U, DsbBIZ R £
BEEORSY THLHEX ) BB
=Bt 1R L CH L OSSHEA 2 Al4ET
HDT, 7 AL DT RV F—
(ATP) JEHF~DHFIZOWVTHIHHND (K
®) ., BARATIE, BFAERR & YdeDih I3 HLAE
ZRWT, EEHiA~DOCysUshng &2 L 2 ATP
HEHEEEN 72 T7—EBT vEAIZIOH
ET 5, £, HFohlzcox X —0OFH
LCys b T v AR—F —YdeDDERE) /) & D
BRI 5T 5,

BB BB SN THE L HCys—CysDRY
T I ALTOERER LN T H72DIT,
BN 75 X LG DCys—Cys ZRET
HREMESLT D, BARIITIE, BERRICIE
BETCAZ N2 C, MDD H R JE &
P RS, B (DTT) LBtk SHEf
HIETTVL, TII BT FTI7A4 P —IC

E0. TSN CyszERTE %%
MESLT Do

[ Rk 22 4EE O 7L 5T ]

BILA M LRI D EFE L 7=Cys—CysDHl
AN FECD AN DWW TN 21T 9
Cys—Cys b 7 o AR — % —F1iYD KIE# &
FWTOERR 21 4R 12N L 7= JEVEIC K
N XY TFXAPDOCys—CysDEFEZBH S
MTT 5,

WRIZ, CysHEEARE~DH FMEDIFE
ZAIVE TITHEE U= Cys R A EE (B G
R DAl - 7 0 — RNy 7 [HEIERG M
BRI ) T FIL T AT 2T —
Y OB & PEHAR O Cys b T v A
RN—% —YdeDIBFIFEHZHT5) 1T, if&A
1) . 2) OFMAEZIEH L, DsbBRIEZH
HEDLEDL LT, CysDDsbAIZ L 5
Cys—Cys~DE{b & X EFEME~DF A
EFET A, £, ERBIEFEIZLD
Cys—CysDERBHLEZONDHD T Y AL
ZOMEE (F1iY) b5,

4. WRIEEE

Cysid, KIGE % & IR H DI HLIE &
Thg/A < a2 /R4 Z ERmb T
LR, FD I E A ERATH D,
7w RO, il (g/kgREH) 13X, 1F
EAEDT I RN 16.0 LI ETREMEN
EWDIZRE L, CysiTBHE., & RIZEDKWV
B 3.1) THYH, EEREW LML X
NTWD, A ITIKRIGEOIEVHBE T
BT A4 770 — (REEmK - HBIFIE=E
TERY) %2 W TCyslBaz M 2 79 Rk & 132
L., YT T XLHEET DSSHERTE R
% DsbA Cys s MM D EF I 545 2
RO LT, ABFE T, BRICTR
AN L 7=CysA3DsbA & & D HE O {izE Tk
REIZ RIF T 52 B2 fif kT L | CysiZ & D K E
DAEB I EEEICONTELR LT,
KGHE OV BB REET A 7T
— (Keio collection: 3, 985 £f) Z T,
Cysiz Mz RTHEEE A7 VU —=7 1L,
DsbAZSCysTHPEICEE G-+ 5 Z & 2 R L7,
F 77 ASkRER L T HDsbANCysIiZ L D iE
TSN B TTRDsbA S L TEET 572012,
HE X %78 (0stA, PhoA) ~DSSHEE
DELSEAINT, VREENG &
SnsEtEZLNE, EblZ, RV TFFTX
LJRET % 7 07 7 —EDegP b Cysit
WZBIE- LTz, BLEDORERENS, BRI
CysiZ X U DsbADEITLHRIZ > 7 95 & . SS
FEARIE L /R BN 5 XN E
FEL. KRIBEOEENHEIND HD L fE
MO, £, FNBREX N ITED
IIRIZIEIDegP & 2 /X7 N B 54 B Al REME



DRENT, ZDOZ EIIAR, KEEITE
PED B\ Cys % fif g9 D 2 if 2 T\ D
EbEBEZBbND, RIBEOBILY AT AIZ
WAL U7 AR A, R, RS, BT &
DOEFMEO/NMIERLI har R T7IiICh
INKFET B2, HEANT T LHlaE
LDV Ky 7 AN CysHEH R T > AR
— X —NE B B R LB T REME
DRI STz,

5. FERIFEERIHLE
(WF7EREFRE . WFFE 3 e ONEEERFIE 4 1T
1L THY)

UdesEamsr) GGE 3 1)

L REEAE, &AL 27 A /v
AF DY ¥ MU ATFATLEAHL
WEB{E A N U AR, (bl 4wy,
49, 81-83, (2011).

2. Iwao Ohtsu,
Wiriyathanawudhiwong,
Morigasaki, Takeshi
Hiroshi  Kadokura, and
Takagi: The
shuttle
equivalents to the periplasm in
Escherichia coli. J. Biol. Chem. , 285,

1747917487 (2010).

3. Natthawut Wiriyathanawudhiwong#,
Iwao Ohtsu*, Zhao-Di Li, Hirotada
Mori, and Hiroshi Takagi: The outer
membrane TolC is involved in cysteine
tolerance and overproduction in
Escherichia coli. Appl. Microbiol.
Biotech., 81, 903-913 (2009).

Natthawut
Susumu

Nakatani,
Hiroshi
L-cysteine/L-cystine

system provides reducing

(¥R Gt 71
QLR ER (V—rvav )

I NI S G- Natthawut
Wiriyathanawudhiwong, EAIEN: KIGE
NRYFFGALRNIZBTDH AT A DA
M&E. 5 10 B HAEAERERES,
[V Ry 7 ZANA F 1 Po—DEEi—E N
BREE LAY OBE—] 2010 4E 6
H 16 H, AFLig.

O R

L Pee R REEE, @AREE : 27
A N KD KAGEE O AT BH A O AT
A 224 2011 4EFE RS, 2011 4 3
H 28 HOTPTENHBEORBECTHILLEZ2Y
BN CRERSL, AT

2. Ex R 2 Natthawut
Wiriyathanawudhiwong, KRELEE, EAM
B VAT A A KD KGE O A B R ERE
EOfENT. 55 33 [Bl H R0y - AEMF2
=+ 83 [ H AN REATFIRE,

2010 £ 12 4 9 H, T

3. BAARKHEZS, Natthawut
Wiriyathanawudhiwong, KRELEE, EAMH
B RATFTAV/AF DY ¥ BV A
T AL D == e b A N L AL EIRE
M. 55 33 [l H A AW FRFa - 6 83
Bl H AR PR REEFIRE, 2010 4 12
H9H, #AH.

4. fEx AR #, Natthawut
Wiriyathanawudhiwong, KRELEE, EAMH
B VAT A NS KD RGE O LB ERK
DN, B AR BEVE SR B &
(36 467 [BlGEHZS), 20104212 H 4 H, #f
.

5. K#E: EiAE. Natthawut
Wiriyathanawudhiwong, $5K FKHEZS. &K
s KIBEORY 7T X AT 5k
{EAKFDOIEERE. 55410157 ) LAY
SEFOL, 2010410 H 1 H, #ET.
6. KEskZE, Natthawut
Wiriyathanawudhiwong, AN KIGE
NRYFFZALRNIZBITDH AT A DA
I%ENL 25 57 [B] H AR bR a i s S B
£ 20104E5 H 22 H, 4B

(PE &R PEME]
ORI GE 115

L LV AT A VEER KO-V AT A
v DHLE

A - R EiE, BA fid, B
i

MERIZE - kO FERSH

TEHE, &5 EFEAB W0 2009/104731 Al
HFEAEH B 200948 A 27 H
EINFL DRI - S+

(D)
R bR— U
http://bsw3. naist. jp/takagi/takagi—j. h
tml

6. WFIERAE

(D) MFgefRaEH

KeEe kA (OHTSU IWAO)

23 BAC AR E IR R FBE RS « A A A
T ARFGER - Bh#

WFgeE %= : 6039565

(2) ELEEMFITE

% &0 (MORI HIROTADA)

78 BB AN R B R T « A AP A
= AR - Hi%

WrgeE =+ 90182203


http://www.ncbi.nlm.nih.gov/pubmed/20351115
http://www.ncbi.nlm.nih.gov/pubmed/20351115
http://www.ncbi.nlm.nih.gov/pubmed/20351115
http://www.ncbi.nlm.nih.gov/pubmed/20351115

