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INVOLVEMENT OF MEMBRANE TRANSPORTER COMPONENTS
IN BACTERIAL CHEMOTAXIS
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REHE IS
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Bacterial chemotaxis has been recognized as one of the key properties in pathogenicity and bioremediation.

Here | studied on roles of membrane transporter components in chemotaxis of two species, the pathogenic
bacterium Vibrio cholerae (classical biotype) strain O395N1 and the pollutant-degrading soil bacterium
Burkholderia sp. NK8. First, | found that two V. cholerae proteins, MIp2 and MIp3, with similarities to the
major amino acid chemoreceptors, mediate responses to L-serine and amino acids with small R groups,
respectively. MIp3 did not bind L-serine but co-expression of a putative serine-binding protein (named
SatA) with MIp3 increased responses to L-serine, suggesting that SatA is a primary receptor and MIp3 is a
transducer to mediate serine response. Second, | found that 3-chlorobenzoate (3CB)-degrading
Burkholderia sp. NK8 is attracted to 3CB and its degradation products, 3- and 4-chlorocatechol (3CC, and
4CC), and B-ketoadipate. These tactic abilities were ablished by curing of the megaplasmid pNK8. Taxis
to B-ketoadipate was complemented by the introduction of a putative outer membrane porin gene ompyks

EBKF

found in pNKS8, suggesting that the porin facilitates chemotaxis to B-ketoadipate.
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M 3CB A EEMICKT HEHEICEET HHETE

R VEEF
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t@’iﬁ%&%@yy*y WY T = ) — D5
FEME LT, EEFICAMNEEICFET D, HIENE
iﬁ%m$®ﬁ§%Mé%%§mb\&3_\%h6@
L& ENEZ R, BEWE S RME LR 6 <Ml
VB ROBEERALEMOT Fu 7L LT, AAHEROH
SRS BIRALEMIZHER Sh, TR O ONEEITH &
E2xHNTND

RUHELE 7 = = /VHE(PCB)IT. 1251 ARk 722
L LTHWO, BELERERIEE LTS, BiE
1D PCB 3Rl IC & > THfR ST PCB B IE 7 m

BN ECDN, SLRDMEMELTAELD
suaaBFa—ARero FTRE=I1FE L D PCB 4R
HMEICE > THBRTHY ., ZOZ ENMEmICL % PCB
DIRDOR MNF oy 7 LlpoTWB[19], 7 v v BERESy
RET7 v ah T a— Vo fEBE T2 RS, MEmICE
STHERFEED ZEHLNICNRTED, ZDr/un
ZEFBMMBE ORI EFIH L T, BETICBITS
PCB D se &yt FgIcHE D A e fThh C& -,
Burkholderia sp. NK8 #£1% 3CB % Hi—RFEJR & L Txh*%
< ofif - M T&E 5, NK8 BRIZYGIKIC 7 n n 2 B3
FR4y fREfaF 2 7 A % cheABCD, EEX7J A I I pNK8
W2 mah 7 a— )V RBIET 2 T A S tfdT-CDEF % %
D, 3CB 137 m n @ REMIREERTEC L - T 3-F 7
4-7anad7 a—/(3CC,A4CCNEH I N, Z e T2
—E7 e a BT a— VRIS 5T B M TV
vrBgEThHfEINS (K8) .

+HEHIEE T3 % Burkholderia J& 1%, B&E LAWK
DIEIRNSERE ) R L, = b 5FEBREA TR LT
HEERTZEbHREINTVD, XA A VAT 4=
—va OO0 RE LT, REiko 3CB LZ D
IIRFEEMNC KT 2 RIS L & LT,
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oo So0 3CC 2 Cmmo dlene\acloneo coo’nd:’ oo TcA
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chlorocatechol ortho-cleavage pathway

8 Burkholderia sp. NK8 #kIZ & % 3CB #E 7 f# {28
3-CI-DHB, 3-chlorodihydrodihydroxybenzoate; 5-CI-DHB,
5-chlorodihydrodihydroxybenzoate.

(2) RB&AE
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Bk 77 AIFR R GBS
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_____________________ scB.3cCc 4cC .
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&, R T 6 RMHE L,
c) ¥F¥YESY - TyutA
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Dfag o TcE LI,
d) #EE RT-PCR
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HETne—ZEkE &N 27 2 —ITHA L TE
BERICEALZEZ A, Zuau T a— LS REE+7
FTAREEFERLTH BT b T VB BRA~DEMED T
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AE L RKHEOYEN D TXEE W W, FEEHENT
FHEIZ DWW TR RNFIERT O Zf /A £ & RBEEARE
W2, BN FELBERAFECEREY R - LTFS
ST LIRS, BT, RFEICDRES JE, ER
EOL 7 F ¥ —BLUGFHRICZ < OFFEZFWT T E -

#HEE

TEIEE RIS RE TR R D) I B R, A X v 7B X
DRADERT, Flo, aVIEEE N7 AT 2 —F
— DA B L OHEEE U VA X /378 L Mip &
O IRBIERERIC L Kie T &2 Wi 2072 D g R
ZOH MY TREALER L LT 5,

SEXHR

1) Law, A.M. and M.D. Aitken: Appl Environ
Microbiol, Vol. 69, pp 5968-73, 2003

2) Adler, J.: Science, Vol. 153, pp 708-716, 1966

3) Melton, T., et al.: J Bacteriol, VVol. 133, pp 708-716,
1978

4) Adler, J., et al.: J Bacteriol, Vol. 115, pp 824-847,
1973

5) Abouhamad, W.N., et al.: Mol Microbiol, Vol. 5, pp
1035-1047, 1991

6) Alexander, R.P. and I.B. Zhulin: Proc Natl Acad Sci
U S A, Vol. 104, pp 2885-2890, 2007

7) Aravind, L. and C.P. Ponting: FEMS Microbiol Lett,
Vol. 176, pp 111-116, 1999

8) Lacal, J., et al.: Environ Microbiol, Vol. 12, pp
2873-2884, 2010

9) Miller, V.L. and J.J. Mekalanos: J Bacteriol, Vol.

170, pp 2575-2583, 1988

10) Lee, S.H., et al.: Proc Natl Acad Sci U S A, Vol. 98,
pp 6889-6894, 2001

11) Nishiyama, S.-i., et al.:
3170-3178, 2012

12) Grant, S.G., et al.: Proc Natl Acad Sci U S A, Vol.
87, pp 4645-4649, 1990

13) Wolfe, AJ. and H.C. Berg: Proc Natl Acad Sci U S
A, Vol. 86, pp 6973-6977, 1989

Infect Immun, Vol. 80, pp

14) Mekalanos, J.J., et al.: Nature, Vol. 306, pp 551-557,
1983

15) Bartolomé, B., et al.: Gene, Vol. 102, pp 75-78,
1991

16) Tajima, H., et al.: J Biol Chem, Vol. 286, pp
42200-42210, 2011

17) Moorthy, S. and P.l. Watnick: Mol Microbiol, Vol.
57, pp 1623-1635, 2005

18) Kan, B., et al.: Proteomics, Vol. 4, pp 3061-3067,
2004

19) Unterman, R.: Bioremediation: Principales and

Applications, R.L. Crawford and D.L. Crawford,

Editors. 1996, Cambridge University Press:
Cambridge. p. 209-253.

20) Francisco, P., Jr., et al.: Microbiology, Vol. 147, pp
121-133, 2001

21) Bagdasarian, M., et al.: Gene, Vol. 16, pp 237-247,
1981

22) Liu, S., et al.: Gene, Vol. 268, pp 207-214, 2001

23) Ogawa, N. and K. Miyashita: Appl Environ

Microbiol, Vol. 61, pp 3788-3795, 1995



