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FERERLRT - EYFHE

RIREOSFIPEH AT DAREET L INEEMERAE 2 RR o Bk L OEREKE

BOTHA, S 5i

MEEMME RO DO R A7 AEEEOHRAFH LT, <

NF v R—2 MIZAHEH Y A 7 A OREEBEEOFTZITD, KORBREE-

¥/ o EEEIC T MexAB-OprM & MexXY-OprM 43,

7 I/ R RTE

MexXY-OprM PEERHEEEZB - T35 Z &, X 512 MexAB-OprM & MexXY-OprM
DEFBIL I S _ R LAERMEE B B8, FOREITEMMTRERD Z L0k
ol £z, MexD 8L MexB # 7 O HMEENLTPRIENB R FF A A

N7

A. HFEHK

PUEETHERE O HERIT AR (LEREOH#E
W R E REEEE L T2 TS, LB ML
HIEOEREMNOREMEOR T, il IEREL
BEEDOELR I UGEECHIBANEROM L

mexG mexH
PA4206PA4206

PA3523

PA1435

PA43T4

PA2E28

czcA
PA2520

czeC (opmN}ch

PA158 PA1 &7 PA158

E1 Smms /L EzO—FEhS12E0T L FawE—3
R S HIPE e AT LA,
A, % HRKMASMBIIZ LS KEH
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CHERRBO R AL BB EBGh-T,

L THZBEZBZ N TE R, I HIZZEN
B OB A T, =R A X —KEFEICHIEZR
ARSI T DA O EEM A S
BEITIo TE T, TRV F—RIFHICEE
EAASMCEE B T35 v HidA
RITITIRLS i L SR aRE L H > T\ 5,
NSO EF NI HDUEDTHS ABC
(ATP-binding cassette) 7 7 T U —DHRETwm &
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DEAHBEED DO THB I EEFRL T
Do
EMEEORGE EORY 2 b HORIE
F# mexA-mexB-oprM (@ Dz a— F &l
MexAB- OprM ~ /b5 =2 R —F 2 MR
VAT AH, REOFEERE, & HIi3EH
REMEO-FTHDL I EEHLMNILTE
72, PAOL KD 4 / LEFI 7T 2 = 7 b DERSR
i, B 1 R T E Y ICBERO O L ED TE
12 O AF arfR—3 e MR AT
ABEFHOFEEZRELEN BEOL A,
MexAB-OprM 20 %2 T, MexCD-Oprd .
MexEF-OprN 35 & 08 MexXY-OprM D[REE &
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Bl ER3RENLTVWE,
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RLZEDOTERWE ) o ¥ 73/ EHEE
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BUR & AT L7,

B. BFZEbTE L ik

B PR 2 b Ay L 7o RISTE 104 Bk & ARITIC
FHUN T, HEH S R T A D RBLBER D 1
MexX B EFMFEZ AWV AE T oy MEIZ
FoTHE LR, £7-., Bz FOREIIT T

BE L ERREA BRI L DT o7, Eie,

PR IR EERAREIZIVHIE L
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Bl (A # (amikacin 3 & tobramyein)) 0%
/) 2 3 (levofloxacin, norfloxacin & L O
sparfloxacin) i fE 4« DR (B 2) R4k
JBEE#E T D MexXY-OprM OB EFBEEH O
MexX Hifhz W emE 7 oy MEICXK DR
Rk I A, 27 H(26%) TRIIEH Eh T,
MexX ORHRMIRBEHBKEOX ) 0 BB LUTT
I/ EEGERTERFERIAROTNG LI
B Lin& A, BAeZ &1 MexX DR
FEITHF ) 2 VBT IBREEERE <H
D EEER, T I EREFEEICST SRR
K ATNEL  TREETRRD Z LR 45
Mmofo(E 2), ZOREREZHEILLDIT,

norfloxacin % tobramycin % &1 EREE#M T
BRER SEER A 158 L. MexX ORBLEHR - &
= %4, norfloxacin SAEEMTCOWMIEIC L - T
X MexX ORBBEBEIFEML2ho720,

tobramycin S 7 EH TidIEB AR 77



# 1 mexX BEFOBEICEIF/OVERBLIUTE/
EoEEA RSO TR

Strain MIC gD

CPFX LVFX AMK  TOB
PAO1 0.25 0.25 4 2
TH4240 1 2 8 4
TH4240mexX 0.5 1 4 2
TH4835 8 8 32 > 64
TH4835mexX 4 4 8 4
TH5159 0.5 1 16 4
TH5159mexX  0.125 0.25 2 2
TH2774 0.125 0.25 4 4
TH2774mexX 0.125 0.26 0.5 1
Abbreviations: CPFX, ciprofioxacin; [VFX, levofloxacin;

AMK, amikacin; TOB, tobramycin.

B 5B 57 #R(74%) T MexX ORI X
iz, T b ORI MexXY ORBILT I/
RS Lo THEEINDIN, ¥/ 2 VBT
BENBE LRV E VI FBEE O EREKE
THEIN-/BRE —BLZ, 517, mexX
BEFOBECL2NEERSHEOEHLE
ET DI LIk > T MexXY ¥BOBEHEH

~7z, mexX B OMEIEERICME UK -

HE £k 4 ¥k (TH4240, TH4835, TH5159,
TH2774) Cx /0 V7 I/ B EROR
T AEEINZE 1),

D. ##m

INHORERIE MexXY-OprM HEH T 25
LAMF ) o ERT I RN B
HICFETL LT Tl k. ¥/ o
MO P L ERE 2 E IR X T AN
MexAB-OprM Th A LB X LN TEN, £
HIZz T, MexXY BHROBIM P~ Twp<
LEBBMETHD I EMRRINE,
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A ATHEZ 79 28, Fefth 1 SHFAME L AME S RENTE R, BidF%
DARZIOHFADE I L TR EOTEEBET5h0ThS, ZORDHAEY
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AR O RND R 7138 B OMAME 232351 T
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DT B, RND BRI A A 1E—RIC3 00 T oy MR SN T3, 457
OARFZEZTHOMEEZ 120 B4Ry 7R OmEE B E THY, Bk
W7: 2 LI T A DMK ES B LIV — T 2B T 528 THD, Loop-1/2 BX
X Loop—7/8 134 2 (WZHKIB00EI DT /B 2 HEKEDR AL THYN T Z XA
BT ZE LTS (E1a) , 0D — 7 1 iR < B 71 B %
FFoUng, ZORVMNW 78BS T 2=y NIB T 50O LU Tt 2 1E MeB, MexY %
OB TV VD, MexB & MexY IX7 /B O REIEI K36 %H 55 (K1b) . Zh
SOR T EAORT R BRI OSENE RV IR TES, RND 8
PEHAR L 7R BRE T BT IRV VBRI DR PAREIN A C, 2B OB R
HZGEET D, 12RNIRICHEE LI RE R THAIE MexB D/~ —LLT
MexA, MexY D/ —hF—2L T MexX 72 E N D, ZHHD MexA <2 MexY B A DR
R R TR ENIH O EN TRV, TSI E S A RS T 5%
DEHERSIL TS, I >DHBIVE MRS A LEVARE A T MexAB &
MexXY iZ3E@ITHERET S OprM 37 2=y v ThD, ZONEY 7 =y MNIFMEE
HB§ 3L LM A E BB T v RN EER T HH0EZ 2 6T
Do

AW TIZZNGD RND R 738 o4y CRBEZEEL, B2dHL
TWBPERALRETHILIZ LT, TRLOPHAR LTI LD RRIRE 0 2 Flif
WEHOLNETHZEZBHE L, TOEDICE 2 BEoTo HFEIIROIESTHS,
EE R @R CRBRENAD0H D NIEAN DR AL TRBMENADOEHHS
NETHED, B TI7FANEERT D MexB L7 7Nl RERIRT S MexY ORI CF
AR DEREIT-T,

B. &Ik

RS Z DNA 5% V- MexB & MexY OMEREE HHESOFEMIIF2ITRL
-y ThH,
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{a} The mexf and mexY genes were ampiified by PCR using a primer sets BU and BD and YU and YD,
respectively, and cloned into Xbal site of pUCP20. Resulting plasmids, pUCP-mexB and pUCP-mexY, were
used to construct the hybrid transporters. To ease subsequent protein analysis, the mexB and mexY genes an
pUCP-mexB and pUCP-mexY, respactively, were modified by a codon for hexa-histidine at the carboxyi ends
of the proteins.

b

{b) Two large extramembrane loops of MexY were substitited with that of MexB as follows. The DNA segment
corresponding to loop1/2 was amplified using pUCP-mexB as a template by PCR using a primer set 128U and
12BD. The whole vector sequence including rmexy, which has a deletion of coding region of loop1/2, was
amplified by PCR using pUCP-Yhis as a template with a primer set Y12U and Y12D. The amplified DNA
fragmenls wera ligated yielding pYL1/2Bhis. Construction of pYL7/8Bhiz canying loop7/8-substifuted mexY
was carried out similar 1o the above except that the primer sets 78BU and 788D and Y78U and Y78D were
used for PCR. Next, pYL1/28his was digasted with EcoRl and Xfol and yielded 1 kb EcoRI-Xhol ragment was
ligated to pYL7/8Bhis treated with EcoRl and Xhol yielding pYL1/2+7/8Bhis.

{c) One each of twelve TMS of MexB was replaced with respective TM3 of MexY as follows. The mex8 gene
logether with whole vector sequence was amplified using pUCP-mexB as a template by PCR using the primar
sets that contained sequence coding for the target TMS. Purified PCR product was seli-ligated yislding pTMS-
1Y 1o -12Y.
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C. WrisHR

1) ARUFFZBN—TRA L DEEERIR A~ E]
MexB & MexY DRIOEE R BMERIZ-EVLTCNBIE, ZD2 0D AR —F—D
TRBOMBRMERHAIBRESWZEBLOC I NOIFIEITAMNEY 7 2=y R LT OprM
BRI AIEREDAERIHAL T MexB & MexY @ﬁa.ﬁo)}\ﬂ/r v RRBERR T T,
F4" MexY B H® Loop-1/2 ZHIPRL 21 MexB @ Loop-1/2 Z#LAIAATE, Fi-
BHEIC MexY @ Loop-7/8 ZEIRL . MexB @ Loop-7/8 ZFH AT e EBRE 1T/, =
NOEOMBRZKIZBITAT AN AT A FIDIEE, 7aF A7 c=a— RV BLUT v
AV DMIC I3E120.2, 6.25, 3.13 BE V0.1 p g/ml T, Fhbid
MexB™/MexY #RDEFNLFRICME Thol, LIB>TINLOMBZAAE TR T
IEBEREL TR Z &S LR 7= (13) .

B3. MexYDIiL— 7’&Mex80)%nf é@z_t_’i/lkﬁmil‘,f'?"%'ri

Relative MIC of antibiotics

The MexB(loop-1,2,7 B)IMaxY(TMS) hybrld proteins showed substrate selslctlvity identical to that of
MexB. Protein having MexB(loop-1,2}-MexY{loop-7 8)iMexY({TMS) or MexY(loop-1,2)-MexB(loop-
7.8)/MexY({TMS) did not function. These results indicate that the substrate selectivity of Mex8 and
MexY was detarmined by periplasmic loops -1,2,7,8.

FZTIRIC MexY @ Loop-1/2 BX U Loop-7/8 3Ll L& 2 DA —F
VXG5 MexB D/ —FEFIMAATE, T2 Loop-1/2 B XU Loop-7/8 {3&
HiZMexB 26, ENLADERZ 1T T T MexY IpBORN A% VT MexB & MexY
DEYPAINTAR—Z—ER[RLT, EOLILM AR 2RI ET7 XA A
FIC BB IO ET AT zma— @ MIC flI34412 3.13, 50 KUY 50 ug/mi T
T NESL T T VAL R ThLET - F< AL D MIC fEIL 0.1 4 g/ml ThoTe,
INHORERIIMexB IZBIT S HAME DO MICHEEE£IL—ETbOThoh
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&t MexYDZ N Tidlednote, ZHDFE - RND BIHEH AL A 13~ U 75X Al K
ESEMUIL2 20N —7 TEEZFRRL QW BAEEMZRRET 56D Th- 7,
TOFEREFITENE Loop-1/2 HLL i Loop-7/8 DA Z B BEICITHEREL 72
ol b EZ RHEBERND M AR —F—d Loopl/2 & Loop-7/8 A4k
BEEHL COLREE R T200THD,

FEEOBEOFERLL T MexB @ Loop-1/2 KT} Loop-7/8 ZHIEL . Kl
MexY DR IGT DN —T AR ATRAAE Z B REELT05, ZOE B idHEHR
TEL TR RE Lol ZOBBITHALHN TR MexB & MexY ORES OLE
D5JE Y TR T AT EEMEII R E TE 2V, [RERIZ MexB @ Loop-1/2 HLLIE
Loop=7/8 DR 7T 2% MexY DZIICEBL AR AL R 7T a=yhdL
THERBR L 72do 7=, '

2) [ B B Rk D L E R IR~ DIRY

RIREBEROEERFEA~DORVEHLNE T D72 MexB OIREHH
A Z USRS T D MexY OREBFIR TEM T2EREIT o7, 37205 MexB
OFEEGE 1, 2, 3, ......12 % MexY OBRERAMEM 1, 2, 3, ... 12 TEBLZ, =
NODRLEZEDOHAEMERENEEZREL THLLBW - ZLicy OB ks R
T T A=y LTIEFICHEEL-, REFEMCBALTIWT oA 2D
MexBRITHY B 774 ~v— P BIRTHLO ThHomid LTI/ Vs RITBIRL
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Relative Antibiotic susceptibility
Relative Antibiotic suscepﬁbiiity

A transmembrane segment of MexB was replaced by that of MexY one-by-one and tested whether the
hybrid protein shows MexB- or MexY-{ype substrate selectivity. All the hybrid proteins showed MexB-
type antibiotic selectivity suggesting that transmembrane segments are unlikely baing involved in the
substrate selectivity.
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BEORBEBZAF LR THAEE LD, FOERILITKIZERBEITELT
5D, OZDENERIIFR AR B TSR 3MT 25, (NERER Ok
YRERNEOT AR —BHEA R ACAURES TEERRESh TS,

ZDESTeBF TOREBIEN X R PEH X OB B AL WCOBLRS
bEUIH2S T D THHEEZATENTEDL,, FIOERIIZRETHHD O
oV K ODDBERNCER B2 A28 TED, (DRND s i T L %18
TRAZEBHELNWEBZLNABAMED 775 2807 /7 Va RedkH+ 57 L
TED, RERGIEINLOREITRIAE LB X D BT 1L THD, (ZDBE
HEEHE ORERT Iz LT, RND R 713 SR Z B3 28N & 5 i 75 M)
REWEEDN DM RE TEAPEOVO RN B B2 AT LR TES,
(RND PRHER A TR RO EE R 8% 49285, MRZENOREZm%EL T
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Proposed model for the xenobiotic export without crossing the
cytoplasmic membrane. Inceming xenobiotics across the outer
membrane might he trapped at the periplasmic space by MexB
and transported out to the external milieu.
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FHORAMERD V7 7 L AT W O AFAT R OSHE - R B 204
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GFRSEERLEFSCikde < . ABKIEiXaac (6°)/aph (27) & aad (47, 47) #{RFFTHHE
BEO—EHCIR 50 (10K TIE~FSE) | ABKmtE L b HEIT LT e o R AR,
_ 3 aph(3)I, aad(E) L EF L., KanamycinfitEZ2 154350, ITEOMRSAMRIZITIZ & A FTF
TELRNZENREDLNTE,

3. 2T/ —ERETEEMEELRFT 2T 41

1)PCR-AJu | ~RFLPREAT DFER, MRSAD 27 75 — ¥ BT AN IZHABR R EMEESRD 5
L, SOEMRICIEEERD N AT v~ W0FERIRDE 12O (L21L =2—F)
BEERIZ R THA I ERRD LR,

DT —EPRETERZAThEEOCMBEF 27 s 42 b o TEY, MRSADAGHH
I S TORELRERERZ2ZEBED LN,

4. {TBOMHR~O B0 "M
MRSATIE. AGIMEZ AMERIGF 7' 2 7 4 WD BHETE DO T, LatodifliE R ke L5
AT 7B LANEOREGETEROREIE. AGHAWE (BICHIMRSAKIDABK) D EMEHD
TCHDEREFRE LTHBHNCEPERT R ThHE L Ebh 3,

82



A. B
BEMEOT I 270 2 RAG) FAME T
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