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INTERACTION BETWEEN BACTERIAL CHEMORECEPTOR DIMERS
WITHIN A CLUSTER
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Escherichia coli have very low threshold concentrations for attractant responses: e.g. ~3 x 10° M
L-aspartate. Moreover, E. coli has high sensitivity, responding to a very small change (less than 1%) in
the receptor occupancy with an attractant. Taken together, an input signal has to be amplified to produce
a significant response. It is thought that this amplification involves the interdimer interaction of
chemoreceptors within a huge receptor-kinase cluster at a cell pole. However, it is generally difficult to
analyze spatial arrangements and interactions of integral membrane proteins. Previous site-directed
disulfide cross-linking analyses of this laboratory showed that interdimer interaction is important for
signal amplification. However, it has not been examined whether attractant binding to one receptor also
affects neighboring receptor dimers in the cluster. In this study, I examined the interactions between
dimers of the aspartate chemoreceptor Tar and the serine chemoreceptor Tsr, using in vivo disulfide
cross-linking assay. I found that attractant binding to Cys-replaced Tar dimers not only affected
cross-linking between Tar dimers but also influenced interdimer cross-linking of Tar-Tsr and Tsr-Tsr.

These results suggest that a ligand-bound receptor dimer communicates with neighboring apo receptor
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dimers to trigger a cooperative conformational change, resulting in signal amplification.
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RIGEIZ, SR OIFYEOREARZEIL, £V
FOVRBE~EBEHT L EMEELRT. ZOREE, Mk
M\ JRET D B BRI L » TN SN 5. Bt
SZREIT, WEWE OIS L THRE D AF P
*J—1F CheA DIGMEAFAHI L, BT RABE—HF —
OEEEFRNHE SN D 2 & T, EHidFE LWRE~E
BT 5 ENTED. KIBEOECHEISE TR D RO
Ta<, Mo DR REITF D 1%REC ) T RH
FEETHIETTHL RIS ERT [1]. 202 b,
T IAREEIBIRIZ B W T B2 OHIENE Z > T D
EEZOLND. B BEO R/ NMERRBALITR T X A
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GFETDOTIEARL, CheA LT ETH—F L RIE
CheW & & HiZ, MifAMi CTE R 7 A X —% KT 5
ZDYFAZ—NTIE, ZREL A ~—3 DOPHMEMNT
26 LT T 5 NEMA (trimer of dimers) 23HAIIE L <

B L TG, 7T HiRIEE bICZER-F T —E 7
TALZ—NTEZS (K1) . YEFREETIE, EBAFFEMN
BRGEERNDL, XU T T XLUTOZEERY A ~—[H
HAERZmH L TET [3,4]. 208 A ~—[HBHITD 7
YV RDOREEZ T2 LD, ZRESA ~—HHEAE
M2 7 F VR HE R 2 Rl LHEE S v,
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TOZRBICED L IITHBTLONEMD T LIEIR
TRV RBRETIE, FHSIMEDES LI A RN
BERET D RIRICHBEE G2 TWDEDNET ANT X
Pz RAK Tar & U U BR Tsr Z W TRET L 72, BAR
BNITHZBRERDRE 7 T A — %R TH L 2], 7
AT X VIR Tar [IFEG L, Tst lIEFHE LRV &
ICER L, Tar 4 ~—D U H 2 FFEAIRRED Tar-Tsr
KON Tsr-Tsr # A <~ — R EAEFIC BT 2 0T~ 7=,

2. EBAE
TG (1% tryptone, 0.5% NaCl, 5% glycerol) TH;#& L 721
VR, 30°C THRIE L7z, ZUGERIE SR RERIIZ 22
BT DT, RIITR BN O EMEZR R TR L 72,
BERE RS OBRIZIE, BR1E#I & LT Cu(Il)(o-phenanthroline);
R ZREFEME, P Tar F 721380 Tsr Hilkz iz
VxARZUT YT 4 BRI L.

3. RBRRLEE
F7°, Tar & Tsr LHBURFIZIS\ T, Tar-Tsr OZRAEEY)
PR TEX 508 9 i~ 7-. LRBECIL, Tar, Tsr O
BG S A ~ — DORNTHT 272 Tar-Tst DLEFEHEY & L & N
Rk &z, £72, ZO/32 Rid Tar, Tsr O R EAHT
KT % aTar-peri, aTsr-peri THIRH INT=Z Lo, Tl
MZ Tar-Tst OZREEM TH D Z LRz (¥2) .

antibody aTar-C aTsr-peri aTar-peri
Tsr-R113C — + - + — +
Tar-P112C & T — ¥ + — + ¥+ <=
Tsr-Tsr
C— — ——_——
Tar-'l’sr} - 120 kDa
Tar-Tar
Tsr —> t - g 60 kDa
Tar =7 -
Tsr —> — - e Sl +2ME
_— —
Tar - H H

2 Tar, Tsr i FE2MRAEERAO-RE

D X\Z, loop2-3 fEIK D Tar-P112C & Tsr-R113C, loop3-4
FHIK D Tar-D142C & Tsr-G144C % T ENHLRB =4, |
mM A FILT AT X UE (MeAsp) ~DiEBE % T~
Tar-P112C, Tar-R113C D AHFEEL I H7-E K TIX, MeAsp
EINZ D EBEERRZBA L, Tsr-R113C, Tsr-G144C D
BRESE-EIKRTIE, MeAsp 28 Tsr IZITFEAS LW
72, MeAsp ZM % THEEBRHRITE LD 2Tz (K
3) . L2L, Tar-P112C & Tsr-R113C ZHERH x5 &
Tar-Tar D #.7¢ 57 Tsr-Tsr DZEFGE X A <~ —"T%H MeAsp D
WBEST, BESENEI LT (K 3-A) . Tar-D142C
L Tsr-G144C ZILFBLI W5 &, Tar-Tsr 33 L Tsr-Tsr
DHEEHDELWA L7z (K’ 3-B) . ThbDZ hb,
Tar & Tsr (3HENMNT mixed cluster Z L, D7 T A H
—WTTar & Tsr DX A ~—IFHEEH L TWD Z &R
SNtz Fiz, VHY RPFHE LI BERNHEET %
BREICHV T FNVERZDIET, Y7 FNEMIELT
WD ZEPRRBEE T,

(A) Tsr = R11. (B) Tsr - G144C
Tar P112C = Tor D142C -
MeAsp — + — + — + MeAsp — + — + — +
Tor-Te
T, Tsr-Tsr
Tar-Tsr } 2 Tar-Ysr} 20 k0
Tar-Tar Tar-Tar
Tsr — — e . |sOKD2 Tsr— | KDa
| =——=a Tar =7
Tsr —> on = e sl o Tor — 2mE
Tar 7 —_——— Tor ¥ |——=

X 3 Tar, Tsr £%IR T TH MeAsp RN ELE

SO, BN EOBNRZRIRIZ LD VTP VRE
ERLIZHBE L TV DO ERET D701, M
DT A~ —HEMERICERE IR 2. Z OB RITHAE
ROZREREIRBIED L, BRZEEET T1ERL,
PP AT RAROERE B ET 2L R (epistatic ) Th
B [23] ZOERRINECHRTEEAY FT XM
DT A~ — MBI 508 5 )y, DI42C &
epistatic 28D " Tar ZRBLEE, U RiEE&D
WBE BT FORER, MeAsp M A THIEBERNME
EAERA UisdroTz. F7z, Tsr-epistatic 2852 & 4385
SHDHE, Tar-D142C BRGNS MeAsp & L D% %
Fe<tpole. ZOZ b, REHRENR T 7TV
BIEIZPE D SR EOM BRI Z KL T\ D 2 &2
R I, LEORRE, 77 AX—RAOX A ~—M
FHEAERC & o THET DR BIC b B L RITT 2 &
WXV T FAMENREZ 5 & NI RFE T 250
Thb.
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Tar, Tsr Z LB X5 &, Tar-Tsr DZEE L A <~ —H
B Shiz. 61, HFEB T TO MeAsp IRINIC X542
B DD S, Tar XA ~—0D VU T FEEAIRERN
Tar-Tsr 3L Tsr-Tsr & A ~—RIFHAIERICHET 5 Z
EWIRENTZ. £, epistatic BERFEHL T TU H Y ke
DORBRA LN RolzZ Linh, XA ~—[EL4ED
BOEIT Y 7T IR O TR EOMAEIERZE{LE
KBLTWA EEZLNTZ. TNHDZ EMnD, 7T X
L — NSRS A ~—HHAEIERIC L 5 RS2
R 7 FNVHEREEZBI SR LTINS Z EARIEE Tz,
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