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TRANSCRIPTIONAL INDUCTION AND TRIMER FORMATION
OF THE EScHERICHIA coLI EFFLUX TRANSPORTERS IN RESPONSE TO ENVIRONMENTAL STIMULI
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The resistance-nodulation-cell division (RND) tripartite complexes are the major xenobiotic efflux systems

in Escherichia coli. Each consists of an inner membrane transporter, a membrane fusion protein, and the

common outer membrane channel TolC. Among five such systems, only the AcrAB-TolC complex exists

constitutively, and some other transporter genes, including acrD and madtBC, is induced by indole via the two-

component system BaeSR. This laboratory found that deletion of tolC induces AcrD, but further deletion of the

tryptophanase gene tnaA abolishes this induction. Here | constructed a series of chimeric BaeS with other sensor

kinases. The results suggest that BaeS senses the increase in the intracellular indole concentration. | also

performed single molecule imaging of other transporters MdtBC, encoded in the same operon as baeSR, and

found that they form heterodimers preferentially in the presence of substrates.
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1. #E

KBEIZZ< ORI AT 25206, ZOFTH
RND (resistance-nodulation-cell division) %o ¥ D%, KiGEE
EETL T AREMEOFHEREYPE L AT LA THD. K
MEIZB W TS EAREINTEY, ZRHITNE N Z
VAR—Z —, WA X R, SMETF ¥ 3L TEEE
AERERHEL, SMEF ¥ 1L TolC 135 T TGN
TWs [1] . 25 DONTHRBNIZHEB L TW DD
ACrAB-TolC HA&KDHZTHY, AcrD, MABC %L ®
—¥BDO RND Bl h 7 U AR =& —iF, £ K=tk oT
ZORBNFEEND (K1) [2] . A F—=niE, b
T BRI TRy F—E TnAIC X VSN D
ZLETHEASND. A v RN DOZRE S AREICIE Tk
iR BaeS-BaeR 238 5-L, #5% & LT acrD, MdtBC
DFEBEFEST L. A F—LOPEHICE ST 5 tolC DX
RAT LY, acrD OFELNFHFE I D Z L AR I, ik
WA > R—LVIREED |5 % BaeS 245 Z & TacrD O
FUNFEIND Z EBNFR@sn [4] . LML, BaeS
N EDFE,TA > R— L& LTV D23 LT
AN

% Z CAMFZETIE BaeS 1L E DI TA v R—L O filig
EEALTWDINERET D L% HWIZ, periplasmic
domain % K2k L 7= BaeS, 35 & O BaeS @ periplasmic domain

% NarX, EnvZ O DIZEE MR 12X A T & X T B 5
HL, NV T7x27—¥T7 vEAEZHNT, acrD D7 0 E—
Z—IEHERIE L., Fh ZalamlfERic L0 BB LK
MAtBC 23 ED X9 & T CER&K AT 200 % %
W R TE RN A AT T TR LT
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7T A FRBER OGN IIERER e L TITo 7. 7'm
T—F—EIE, VYT 25— T vEA B, EHO%
Mo Es 71— ) —X—THIE L. £7,
MdtBC OEE)L, ZNENICED R DEN S v I Ex
LA S8, SREHOCEMEI(TIRF) 285 L.
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IZL®IZ, acrD eE—¥ —fHikE LY 72T —E 2
—TF W TR EME Lo e~ X —T vk AT T
2 2 K pParcD ZH§5E L7=. Z 1% AbaeSR ¥k, AbaeSR AtolC
KRIZBE A L7z, & 512, periplasmic domain % K 2% L 7~ BaeS,
¥ L U BaeS @ periplasmic domain % NarX, EnvZ ® % DI
EEWMZTXATHZNIE (M2) AR BaeR & &
BICA—FRFDTITAI REMELLL. ThoDT T A
K % AbaeSR/pParcD ¥k 3 J TrAbaeSR AtolC/pParcD k(2 A
L7-. ZD#EE, cytoplasmic domain KI<KE 7213 Envz-
BaeS-223 ¥ A 7 BT HH TIL, FOEBFTIZBNTD
B4 BaeS HELE L EOFBN R il ZThITERM
F 7% 2 75 BaeS A3 constitutively active Th A 729 &
HeE &Sz, Zhicsh L, NarX-BaeS-269 & * 7 HE O
TEPEIE, tolC ZRRSH TV, DFE D filaNIicA > K
—ABREEL TRV EBZ LN DREBOERIZENT,
AtOIC BRFIZHANTRESIE T L. T74b5H, BaeS O
cytoplasmic domain Xz HIUEA > R— L ZFMTE D &
EZ o, £z, ZOEKIIINTNG A R—/ &5
L7e%6 S AcrD OREBFFEITIIE B R o7z,
Zhid TBaeS 28HIRN A > R— &R+ &\ )G
XL —HTHMETHDH. —J5 T EnvZ-BaeS-158 ¥ A 7
FEBLE T, acrD 7' mE— % —IEMEN AtolC BETIR L,
AR TEL, 4 R—/LRIMTIEK T35 &5, NarX-
BaeS-269 ¥ A 7 HEE & 2 W OF LR R L. DFED,
DX AT, MENA  R—= VRIS TE DR, 7
7Ry MIWHE L7 O LR TX 5.

acrDIRE

TolC - + +
Indole
PEAL CFAL fout) - -+
T™M1
enz [T | ) NA NA NA
enes-223 [T | BN | ++  ++ ++
enes-158 N H | - + +
baes [ | \ +
baeS-peri [ ++  ++ ++
naes-217 M | [ | - - -
naes269 [ ||| ] | + - -
narx [ | ] NA NA NA

2 XASHRFICHTS acrD FE

WIZ, MIAANA > R—/L & L7 BaeSR 12 & 0 #EL
NHEEN D MAtABC (BaeSR & Al UAXn vjca— K&
nad) X, EoLdREAERERMRT D O0ETT. @
W RND B R 5 AR— % —|3RT ZBIRE T 573,
MdtABC [ MdtB & MdtC &\ B/ 2 “FHD k7 A
R =D O EN D ETRHENTH D [3]. ZhET
DOfFFT/ S, MdtB 1B THE = EKZ K - TolC & 4%
ATE A7, MAC, MdtB & DILFHIFZDLA~T 1 =&
FEFH L, TolC LA L THENEESND Z LAVR
BENTWS. 22T, MAABC OFEETH D/ R F v
UAFTE T T MAtC OFE SN EE SN DD EFRT2. £ O
B, VR UIEEE T I 4L oSS0 S b, BE

SNTHERIL 24 TEOHIGIL58% Tho7- (FR1) . —
¥, JREL Y AHAET T, 62 OFESED O b, FEES
I EAIT 48 TEDEIRIZ TT% Tholz. DFEV EBED
TFAEIC & 0, MAtC iZ MdtB & ~7 1 Z &K%k L T TolC
EREBBEAERERRT HBRBHES 725 LRIz,

ULokREE DD E, A2 R—/L@Mh 5 RND H
SHEEARERET, UTO X Rfl#En il shz (K
3) . T742b b, tolC KA L MIEMICA > F— 3N EiE
9 %. L% BaeS 7 cytoplasmic domain TiEEI L, PIE K
T VAR —H —i&{5F acrD, mdtBC DR NFEINS.
BRRENT AcrD X VR BT EZEIREIEALL, AcrA
(RERREY) & &g, TolC & =FHEAKERKT D, —7,
McrB & McrC I3l ~7T v Z &K E AL L T, MdtA
(FFHE) L Xig, TolC L =FHEAKERMTH. ZOHEE
wix, REICLVZEEND NI D THD.

#x1 HEHBEETFTTO MIC O MdtB &£DHBHE

EE* BA¥ BEEShi-iES
— 41 24 (58%)
+ 62 48 (77%)

*3.17 pug/ml novobiocin
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ARFRTIILTOZ L2 RN L. tlC RERIZLD
acrD ORERHIFEBIT, MAENICA » F—ANERT D2
Lizkd. FOA 2 F—/UiX, BaeS fjgE N A A v TR
HMENDAREMEA EV. MdtC 13 MdtB & ~F o = /%
e L TR 5. 2O =Bk A EEIC LV LELENS.
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