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Effects of luxS mutation encoding quorum sensing signaling molecule,
AI-2 on the cellular life span in H. pylori.

WE O ki BT
Tomoko Mizote, Takako Sato

MEOIBEFIHEL SNTVBAL2IE, HEBEZ THVOMBMEZENTS2aI2=r—2a Y SELLTHSNTY S, H pyloriOF
Dquorum sensing# O luxS/Al-2 systemASH. pylori 1 B~OR R FICEEINE L. ALIARAE 3 2 MITL % BEARAE 10 70 BRI A % 47 -
TV L WEEMEZMGEET 5720, AL2% FIH L7 @8R Rt 2 55 280 > 700 Y 7 oF Rz o »Ic L&) & L

H. pylori®D luxSig{z1-1&. ATCC435040O0RF HPO105IZi%FH &N THB Y. Al2% T % & &1 4 SribosylhomocysteinaseZ T — K
T %o PCRICK V) luxSAn T & BME L. pUCAKHROKMA v M & A L7zpTLKZ E# L7z, T % ATCC4350412 F A i L
luxSRIRZERZFRROHPTI05 % 1E L 72,

WP AR L HPT105D BFH MM 2 VR L 72 & 2 A AREFEEBIIARE 2> 5 36K ] £ C O B C B v T B & HPT1050 3 5 il #4
WU AR O N e oz L L, WO DOBIRD MW H SN, (1) EHEHNCAD ., 55MEHLIEOR 5T, HPTI05125%) L.
P AERRIERISRE O & THEDWA Lz, 2F ). HPTIGE R WHa & FOoMIEs % AT 5. (2) BAEK L OPT105D8 381 i
HOTNMFEFE T, FFAERD 13E & & RN L 7B 380 R 2R WO W S iz, D F ) BPAMREE 28 LIF IS ISt 8 04 0] o i i %
BIhIOWENPEENTV5S, (3) HPTI05X MR ST 5 L REERIR % RIFMMEFICX %,

AI-2 is well known molecule as the inter-bacterial communication signal which enables the bacteria to co-ordinate their behavior to
function. We assumed that [zxS/AI-2 system involved in quorum sensing in H. pylori might play an important role to affects directly
to the own growth factor, which would reflect the cell density-dependent growth regulation. In this study, we showed the inter-
cellular signaling system which regulate over growth phase by AI-2.

HPO0105, [uxS gene of H. pylori which encodes S-ribosylhomocysteinase catalyzes the production of AI-2. The luxS mutant HPT105
was isolated by allele exchange technique with [uxS disrupted by KM cassette derived from pUC4K, pTLK.

There was no apparent growth curve difference between wildtype atrain and /zxS mutant strain from the beginning of the culture
until late-log phase, 36 hours. However, some interesting evidences were found through this study. (1)The turbidity co-efficiency of
wild type strain was one third of its HPT105 from 55 hours onwards, which meant /zxS mutant lived longer than wildtype strain. (2)
The addition of cell culture supernatant of wildtype strain to the fresh cell culture of HPT105 showed more gentle reduction of
turbidity than addition of culture supernatant to the wildtype cells. (3) HPT105 cells could maintain spiral form longer even in the

decline phase.
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D3 R &, quorum sensing & FEIE LT vy 506, tone FEAP SR I B ALl &, fzdz it
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Oligopeptide Autoinducers

Acyl-Homoserine Lactone
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75 LR X, AL & L T oligopeptide % &
% L. ABC i@ 2% # & & (ATP-Binding Cassette
transporter complexes) # 41 L CTHAAIMZ % &
5o MMEEEDS LA L. BEEH @ oligopeptide i
ASBMELIZET 5 &, two-component sensory trans-
duction system 2 & ¥ oligopeptide 25T iR 3 =
\2% % sensor kinase i &3 5 Z & T, response
regulator O ) Y BAL A A L TR IEEIE F OB
Biofirm I 22 £ A7 509, ¥ 512, homology
MBI X 0, V. harveyi @ luxS BAZTA5S. aureus
X2 B. subtilis 7 £ D7 T ARETEHE OBIET L &
homology #2206, 7T LABEHMIE O luxS
BT DD S DT 7% - 7209,
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V. fischeri TlZ. autoinducer &)¥H (LuxD) 12 &
- C acyl-homoserine lactone (AHL) &8 L. H
HILHs 50 MEESE 251220 T AL DR
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2% % LuxR &G L AL 2 BA1$ 5, Al & Al re-
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A1 system % w] 5 Al-1 iZ acyl-acyl carrier pro-
tein (acyl-ACP) 2 & 7 ¥ )V 3 ¥ 4 % S-adenosyl-
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system sensor kinase (LuxQ) & response regulator
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transfase T& % LuxU I2{53# L. LuxU 3 T o
response regulator (LuxO) |23 7 FIVEIE5ET 5,
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D luxl/luxR-type quorum sensing system 7%l &
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to-cell communication %179 Al2 ¥ 7+ Vir+ %
ALTWwWBZ LIl b, Ll Al2ODY 7 F L
EXECLERIERN 2 & ¥ 28278 (LuxNQ) @ ho-
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E. coli D luxS RIEMZ H W72 FEEBRIZE D [uxS
/ A2 @ system I & o THINE 2L, EEpME, fCH
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W) HEDDH 56198, D F Y [yxS / Al-2 system 1.
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WHRETEIZ R W25 9 Hs
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) growth-phase DBATANMEZ 5 L VLS NTE 72
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TRpoS B X USAIA 13, F7 o 72BRFER W HINA
1B X o T cell division #E1x T (fsQA) D ¥z G-l )
Zarbu— L, EFHPNET S gD X
HZALDHFED R INT WSO, —fFIYIZPL I,
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MHERET B AL2 MR 245 1E S €5 FDOME
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i]L:_: L 7z o

This study
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pTLA at blunt

22 HLRk % (7]
H. pylori D#% @R E5EZ AL BITE & - Brucella 55 1
lab collection

ory
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luxS ZERKDIER & & ORTEHE: H pylort

2o ARBEEGAG (O BEH) D%, 6 B[R R 4
ATCC43504 @ e fu fk DNA % $5 % & L. GoTaq

12 ODeoo = 1% L. Colony forming unit (CFU)
ZHWTERBEERIL 72,
Flexi DNA polymerase (Promega) % JJv»C PCR(95
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LuxSlongR
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luxS RIBRAZTEMDRETE : pTLKI (uxS:KM) % ¥
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ARk ATCCA3504 12 AR iR L. KM EFHICIKHE L
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PCR Tid, ®AEMEI ) KM 77+t v MiAS® 1.2kb X
& % DNA Wi el s 7z (K4)o

H. pylori D#2BEYIEIEZL © BFERk & HPT105 % K54
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system (3. MFE#FEICBVWTHG OO AL % D
57:DDINERMEEEZ LN TV,
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