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Helicobacter pylori (H. pylori) &, 7 5 LREEDS
FAKREET, B8R B/ T EBHEELZICOH
TETIEEE S OMER IS N T AWEREY
T3, KEldin vivo, in vitro TORE R UL E
@RI, MlaSRICHES BEALEZRDD. T
by, EEERK SHEAR UFKREL THRRK%E
FTATHAIINIIBWTEHRTLHIENTES. &
L, H. pylori 26695%k D & EE TN HE S .
(Z2D%H. pylori ]99D 2B HEEF b WE S N/L.)
FRUTL B &, RIEEIIH U ThsK (HP1090) <> fisH
(HP1069) * Z & 12fE DR 7 KB B IZ T DR E
O—7MRH 6N, BRI RBEEHE O E AR A
A A LEKEE SBEL Thwas ETFRIENT:.

RIGE OFsKER" (SHEa s> R D FREE S R4
ATHD, BHEFEEREATP/CTPREGEEZAH L,
BB W R BB D SpolIIEE H & A EME &2 7R A8,
SpolllEEH & D H/n7s D KE W, FEEEESpollIEE
FIVE2E BT A s O B B2 & R R4 B O 7 B/ 5 81 B
BELTwae,

4, EEKBERHPK 52 S i IE T Th 54
D REEELRT (cdrd) ZBSMNITL . A8IR

Frk124E 8 A 4 H B

Fi33677 I /BEI-FLATPHAENIIBT S
HDTHol-. EHITHPKS LRMBIZHFET S
266958k MHP0066 » & HiEIMEZ R L 7.

[#¥ s L UFHE]

Helicobacter pylori, KIFEH LT 7 A3 K.
TABLE 1IZFC#.

BEEBLUOEMH : H pyloril \JREEEHRE LT
Difco® 7))Lt F70R (5 %HMmEM &7t
SERTL—b (TNhEIFITDRIT14%EKX
(nacalai) ) %, E/-EEBEERERE L Tkl
BEIBICHBLEDOEHEH L., LEIINUT
BHEHEME WP~ A2 2, 250gml, 70T L7
r=3—)5ug/m) ZEHEMUTHERL, #BUEFH5AR
(5% 02, 15% CO., 80% N,) THi&E L /=w.

H. pylorid ¥ 7 1)V F v —#%, 50ml 7 T A 3 %A
AL mOSRERKRNTIAHBERL, #EHYIC
WHE (ODwonm) ZAXT FOT7 4 hA—4—
(Spectronic 20A; Shimadzu) THIFE L. HIEHKE %
E® L 7=, F7=, [FEEIZCFU (colony forming unit) D
Bl 5 & 7 fE 8152 I DAPI (4,
phenylindole) #€4 % Hiraga & D HIEITHE> THEhEL
7o,

BERTHAHEARICHERLZKBREIE, GIBCO

6 -diamino-2-
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Fig. 1 1 Restriction maps of the urease gene cluster and the region downstream of this cluster of H. pylori HPK5. Plasmid pHPT177
carries a 12.8-kb Sact-BamHI fragment containing the urease operon (ureA to ureH) and cdrA; pS4-1 carries a 3539-bp BamHI- EcoRI
fragment containing cdrA: and pTA10 contains cdrA disrupted by a 3.13-kb xylE-kan fragment inserted at the Tthl11l site. Arrows
above the maps show the direction of transcription. Numbers represent the nucleotide positions starting from the right BamH] site. S,
Sacl; M, Mull; V. EcoRV; B, BamHI; G, Bgill; E, EcoRI; T, Tth1111; H, HindIII.

BRLOL 7R EL 7L — b (L 7OAIC14%%ER
(nacalai) i) ZHWNWT, HEICRUCTEEHEYY
(72EZY 2, 100ngml; BF< A2, 100 g/ml;
707 L7 x=3—)5ug/m) EZHEML THFEE
HTHELL. BETHAMMABITIT NS T
DFAE—2 a VI3RS TEBL
TILI4T ) —ERE s n—=227% : HPK5
DY/ L% W TSuperCosl (Stratagene) S /ESRI L
=75 A X RpMT5047 % H L GIGAPACK II XL
packaging extracts (Stratagene)lZ & V3507 O— > D
54751 =%l KIZH. pylori UMAB4LBk®™
L7 —tlfET " 270-7i1cLTao=—NAT
TUFAE—rarickDro—=2 7%, HPKS
O7LT —CHEEEE T (weCDIZV L 7 — i
MICHEERTHL ZEMMEINTVS.) 280
12.8kb&pBR322ICH 7 7 I—=> 7 L, pHPTIT7%
E®L 7= (Fig. 1). S8ilU L7 —CHEEL T
TR 883 D BamHI-EcoR1Ki Fr (3.5kb) % pBluescript 11
KS(ITHA L pS4-1%1ER L /= (Fig. 1).
WHEESIRE . YT 70— LpS4-1m 5
BADT1U—2a bW EERE, >—rT2Y
— (Applied Biosystems; model 373S) ICTH > H—5
(Ddideoxynucleotide chain termination {KIZHE - T,
EHAERSZRE L. HEAR SN O
GENETYX 7' 1% 5 L, (SDC Software Development)

WTEML.

PCR (Polymerase chain reaction) : £ > 27514 <
— (PLPYET > F L AT F1<— (P3) (Fig. 2A)
ZEE L, denature: 96°C, 30 sec; extension: 72°C, 1
min; annealing: 55°C, 30 sec; 40 cycles Thot startiZ T
ERL 7=

H. pylori BB OIERE © cdrA BB F O Tethl 11TER
il kan-xylE Wikro 24 A L7 75 A2 2 RpTALO
ZHERL (Fig. 1), ZNERAVWTERFHERLAHE
A1% (allelic exchange mutagenesis)' ™2 & D HPK5®D
cdrATBIEIR HPKT510Z/E8 L /2. HPKT51013 84
SNATNHAE—2a > THRABLEDE, ERIC
EHL7-.

[#E 2]

TR (3.5kb) OHEFALSIEEHT : ORF (open
reading frame) DFEHTHER, D7x< &% 2 DOORFHN
FEL, TOIDMHIASRICES T 2 HEEE T
TdHY, cdrA (cell division-related gene) & 1% L 7=.
AKBEFII36TOT7 I /BEzI—RL TSNS
TRI3425kDTATPRE G RURZ A L (Fig. 2A), 7L
T —VEEFH Y OERE HHTH >, 26695
RO RIERALICALEE S 2 ORF (HP0O066)" 13831007 2
JEEEI-RLTHD, KBEFEOT I/ EHIE
Hix@EN o7 B2, ATPEASEEZSDHLNS
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2
1551 Accacmmmcmwmmmc(mwmu@%@; 1610 CAPACHP) = oo oo e oo e oo oo oo
HPPA66 VKPKSMKEKLVKDMMSILNLRIKMIDVNGLLKEL DDALDKVVAKKEPESFLKPTISPIED 6@
1611 CTTAATATGGAAACAATTCCTACAAAATCAGAACTGAATTGGGAATTTGTAGAGCCGCTC 1670
M E T I P®T K SELNWETFVEPL 18
CArACHP) = - =mm = mm e oo o oo
e e i e il HPOOE6  YQKSVRQIQAQF TDAPKFNEEGAYPQFLSCGLLEIKGKNGASMEFCLPKVYPFPPKSLYI 120
1731 IAMAAG[G&T(AM(TlTGCTTFTAG((MYGGCGAY(VT‘IAY“TEGG(1790 (drA(Hp) ...................................................... METIPT 6
WEKDF VKRS NYGESQWRS S MYC S EHEKDGQFLREMLMRLLSSAPLVQLEVILVDAL SLGGIFNLARRLLHKDNDFIYQQRILT 188
1791 AATAAATCTTACACATTCARACATGTTTTGAACTTCAATTTAGATGGCAAGGGCTTATTG 1850 L.
S9N K S Y T F K H V L NFNLULDGKGLL 78
1851 ATTGATTTTATGCAGAGTTTAAMAGAATGGTTAGAGCCTGAAGAAATAATCTTTGCTAAT 1912 CdrA(Hp)  KSELNWEFVEPLNEKAL SGLEYQLKMGL SDAFKDFVKRS - - - -NYGF SQWNRSFMVGNKSY 62
%10 FMQSLKEWLEPEELTLFAN 9 HPO@66  ESKETEEALKHLYEYLKVNLQEKLAGYKDFAHYNEEKKDRLPLKALFLSGVDALSQNALY 240
* - % 5 * L4 * ’ L * .

1911 M(GGGYAYGAGGGGT!ﬂATC GAATACGGCTAGTGATGTGGTGCTG AGAC 1970
99 D Y YL LNTASDVVLF LD 118

1971 AT ATEATGRCTCAMACATGCACTGTTCACCTTAMMTGTTTTTAATTAMAGGGAG 2830 CdrA(Hp)  TFKHVLNFNLDGKGLLIDFMQSLKEWLEPEEIIFANDGYEGYYLLNTASOVVLFLDTDD- 121

1197 0 0 G S K H A LLULURNLKMELTLKRE 138 HPOO66 YLEKINRFGSKNGVLSFVNLESEKNNKSTEDLKRVAECFKDRTSFERLKYLNIEVINWG 300
* . . .
2031 TTGAAAGACTTGCAAAGAGAGCAAGATTTTTGGACCAAAAGCTCTCAGTTTARAGTGTCT 2090 C ' !
19L K 0t QR EQDEF WTF KSSQFKVS 158
CdrA(Hp)  --------- GSKHALLHLKMFLIKRELKDLQREQDFWTKSSQFKVSVPVGNDINHKEVCF 172
2091 GTGCCCGTGOGOTCUATTTAACHCAMAGACGTGTGTT TTGRGATCGGTCARLCGMA 2150 HPOOG6  IQSKIMKDFADKIKAYYEKKKAVKRELKDLOKDEKFHTES SQFKVSVPVGHDINHKEVCF 360
199V PV C WD INHKEVCFETGEAQ 178 . LEEERILEE AB EHEEETINNNNIEERINONGS

2151 AACCACACGCTCATTTGAGGGCGCAGCGGGAGCGGGAMATCQRATTTCTTGCATGICTTG 2210
VON K T LI C E RS GSG *_S_h LKV L e CdrACHp) EIGEAQNHTLI.RSGSGK FLHVLIQNLAFYYAPNEVQLFLLDYKEGVEFNAYTNPTI 232

2211 ATCCAAAATCTGGCTTTCTATTACGCGCCTAATGAGGTCCAACTCTTTTTATTAGACTAT 2270 HPOOE6 EIGNEQNHTLIQGRSGSGKINFLHVL IQNLAFYYAPNEVQLFLLDYKEGVEFNAYTDPNI 420
191 Q N L AF Y YA P NEV QULFLLDY 218 e BESREFINIREROASSEESNSINESIN OB AN ANCINISEINEEIS # &
o3 '
2271 AAAGAGGGGGTGGAATTTAACGCATATACARATCCGACGATTTTAGAGCATGLGAGGTTG 2330
29K E GV EF NAYTNPTTI ULUEHARL 238 CdrACHp)  LEHARLVSVASSVGFGVSFLSWLOKETKKRDELFKQFNVKDLSDYRKHGEMPRLIWIDE 292
HPOR6E LEHARLVSVASSVGYGMSF LNWLCKEMQERANL FKQFNVKDL SDYRKHGEIPR
2331 GTGAGCGTGGCGAGTTCGGTAGGTTTTGGCGTTAGTTTTTTAAGCTGGCTTGATAMAGAA 2399 SEEISEEIELIEIS * san $9 nm * an?uunnunn u&f‘-’!fef 480
9V S V A S SV GFGVSFLSWLDKE 258 ., . .
A CTGTTCAAGCAGTTTAATGTGAAAGACTTGAGCGATTACCGA 2450
zz‘z; :E KM:AA:USKEML T :‘ Q‘ ilon] K‘D ey vAn 78 CdrA(Hp)  FQVLFSDSTTKEKERVEAYLTNILKKGRSYGVHLILATQTMRGADINKSLMAQIANRIAL 352
HPOD66 FQVLFSDNKS-<TKAVEGHLNTLLKKGRSVGVHLILATQTMRGTDINRSIMAQIANRIAL 538
2451 AAGCATGGTGAAATGCCCAGACTGATCGTGGTGATTGATGAATTTCAAGTGCTTTTTAGC 2518 ssveres B X SERRERENLICNESLENIND FEE 5 SREISIROES
279K H G EMPRLUIVVIDETFR QVLLFS 208 ! o
2511 GACAGCACCACTAAAGAAAAAGAGAGAGTGGARGCGTATTTAACCAACATTCTCAAMAAA 2578 CdrA(Hp)  LRFAYGCR----RQRECFE 167
290 S T T KEKERVEAYLTNILKK 38 HPOGH SMDAEDSNSTLGDDAACEL 557
Ld »

2571 mcccuccurcmmamnrrmcmcmucma(cccmcmmt 2630
19 G WL I LATAQ G A DI 338

2631 AATAAAAGCCTTATGGCTCARATCGCCAACCGCATCGCTTTGCTTCGCTTTGCTTATGGA 2699
339N K S L M A QI A NRTIALLRFAYG 358

2691 TGCAGAAGACAGCGAGAGTG GAGTGATGATGTGGCTTGIGAGCTTGTCAGGCCAGA 275¢

3 CRRQRECEFE® b
2751 AGGEATTTTC
Fig. 2 ¢ (A) Nucleotide sequence of the cdrA gene. The Central region

Cdra(Hp) VSVPYGNDINHKEVCFEIGEAQNHTL ICERSGSGKINFLHVLIQNLAFYYAPNEVQLFLL 216

deduced amino acid sequence is indicated under the nucleotide SPOWE(CD)  LTLALGKDIGGHPVIVDLAKMP-HLLVAGTTGSGKSVSLNAMLLSLLYKSTPQQLRLILT ~ 467

i g - _ SpoME(Bs)  VLIGLGRNISGEAVLAELNKMP-HLLVAGATGSGKYVCVNGIITSILMRAKPHEVKMMMI 498
sequence. and an asterisk marks the stop codon. Both -35 and Ftsk(Hi) LPTALGKDI SGKPVIVOLAKMP -HLLVAGSTGSGKVGYNTMILSLLYRVQPEDVKFIMI 222
10 promoter consensus sequences and a pu[a[ive Shine- Ftsk(Ec) LTVVLGKDIAGEWVADLAKW -HLLV. GSGKSJGVNAMILSMLYKAQPEWRFIMI 1022

. * . . * ..‘.‘.
Dalgarno (SD) sequence are indicated. An inverted repeat at the
CdrACHp)  DYKEGVEFNAYTNPTILEMARLVSVAS 243

end of ORF is indicated below the sequence (boldface arrows). SPOWE(CD)  DPKM-LELSVYEG---IPHL-LTPWVT 489
. SponE(Bs)  DPKM-VELNVYNG---IPHL-LAPWT 520
The arrows above the sequence show the PCR primers (P1, P3 Ftsk(Hi)  DPKV-VELSVYND---IPHL-LTPWYT 244
. . i . Fesk(E DPKM-LELSVYEG--~IPHL-LTEWT 1044

and P4). (B) Alignment of amino acid sequences of H. pylori fsk(E P '.LS ’ N

CdrA [CdrA(Hp)} and hypothetical ATP-binding protein
HP0066". The C-terminal amino acid sequence of HP0066 is

(-terminal region

abbreviated. (C) Alignment of partial amino acid sequences of CdrA(Hp) ~ EMPRLIVVIDEFQVLFSDSTTKEKERVEAYLTNILKKGRSYGVHLILATQTMRGADINKS 341
SpOUE(Ch)  ELPQLVVIADEFADMMVVVGKK - - --VETLIVRLAQKARAAGIHLIFATQRPSVDVITGL 609
H. pylori CdrA [CdrA(Hp)], C. burnetii FtsK/SpoIIIE SpOWE(BS)  ELPYIVVIVDELADLMMVASSD----VEDSITRLSQMARAAGIHLIIATQRPSVIVITGV 626
Ftsk(Hi)  KLSYIVVIVDEFADLMMYAGKQ----IEELTARLAQKARAIGIHLILATQRPSVOVITGL 367
[SpollIE(Cb)|"™. B. subtilis SpolllE [SpollIE(Bs)|™. H. FEsk(EC)  KEPYIVVLVDEFADLMMTVGKK- ---VEEL TARLAQKARAAGIHLVLATQRPSVOVITGL 1167
L] LX) - » * .. *sy
influenzae FtsK [FtsK(Hi)]*. and E. coli FisK [FtsK( Ec)]“

- . I drACH LMAQIANRIA 35
ATP binding motifs are boxed. In panels B and C. identical gp;m(s(g) mgmvn 61;

Spo#E(Bs)  IKANIPSRIA 636
Ftsk(Hi) IKANIPSRIA 377

and by dots. respectively: dashes indicate gaps included to Fesk(Ec)  IKANIPTRIA 1178

amino acids and conserved changes are indicated by asterisks

optimize the alignment.

CHREWMTIIB3.6% —F L 7=M, NARFEE(1-1357 3 RIS W TNKEBIC SRR EET S &N

JE)TIHISB LU TO -BERTH-. 51T, RSNz,

HPOO66DNAD 1747 I / BIIA BT EITIZEED AB G T ERACIrANE Coxiella burnetii (178 aa)™,
SN7sino 7z (Fig. 2B). HEEFIOHFEMTHNEK Bacillus subtilis (787 aa)", Haemophilus influenzae (529
IR T494%, FLOMNSCREHTIZ8 2% THY, aa)® Escherichia coli (1329 aa)?" ®FtsK/SpolllE
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Fig. 3 © Growth curves and CFUs of HPK5 (A) and HPKT510 (B). Bacteria were grown in brucella medium at 37°C under microaerobic
conditions, and the OD590 values and CFUs were measured. 4. HPK5 in 0.5% NaCl; <, HPK5 in 1% NaCl: A, HPKT510 in 0.5%

NaCl; A, HPKT510 in 1% NaCl.

family HEIZHHMAIHEMNZ/R L2, CdrAI
INSOHFTIE—FB NI 0D, fLLMSCKREET
TIN5 OEHICH L T50-57% OMEREMEERL =
(Fig. 2C). 7=, IS OEHIZHAL THET S
NEK OBUKPEFEEBIIEED 5 e - /=,

cdrAB & T DTETE : HPKSE U H. pylori 28k
(CPY3401, CPY2052)D 3%k 5DNAZH L,
Hindlll & BgllI-BamHIHIFREY R UER %, BRI0kE)L
cdrA%Z 7 O—TIZHH N1 TN F At —2a %
FEhaLER, B ZIIMMITE TR LML TIC
A —TIRIEAONY RERDE. L&D, A
BT THIaE—FIEL, SRIMNGEET S
&EE 2 57 (data not shown).

ERIEDRYT © 751 < — %% LPCREHPKS,
CPY3401, CPY2052% L TCPY1113D4¥IC DWW TH
MEL 72455, ATPHRS G R % SOOI TIIRRIC
A ADERIIRDRM -2, NKZESOERT
i, O3 TIIHPKS L D K E/A /N RAE 51,
M TH YA TICERERD. /-, 3¥KDOPCR
PEMINE Teh1 INTH L ke o7z, U EXY, 4
W cdrADNKBIBIII RN & B S RIMMNEFEIEL T
W3 & E Z 537 (data not shown).

BFAEME (HPK5) & & B4k (HPKTS510) 0 #aFa s
HPK5 & HPKT510D & 155 # I (0.5% NaCl) 3
FOEEBE (1% NaC) B 2@ A L. cdrA 1
E. coli fisKIZER P EICHHEME 2R U, KI5 B frs KB
ERERIZ0.5% NaClTIE 0 REARTE 2 7 kA IR 25 £ 1 i
L7 BM1% NaCITIE, [EHMapBEEZETSZ
EM|EINTNDN. ORI, 22054 T TH
FERREZ B ARTZAER, 0.04 (ODs) 0 5 BABA L 448
MBI ICBERESLO (EFM) Kot
(Fig. 3). L22L, 28WffH CWEURREIEI) & 440F
il CEF M) ORKERE T H L U4r R O
% T OHPKSDOCFUIL Rk s mlith#R 2 2 L T W 3
R OHPKTS10& D & FiICKE 2R L. &
UT-H LT, 44RO &EERE FHPKSIXZE %0
PRAGERISHAMR LM% R L Tz,
HPKTS10{ AR E IR TH o = (Fig. 4A). LM L7z
M5, MR S MR OB 7 i 72 E1XIEH S &1L
Enolz. BLEX D, cdrAld DNADOER /7y BN
RTLIZDOBIT, a2 BNTIMHINICHEEEL
TWaEEZ SN

S 51T, IEW TR cdrABIL T % BEMIFR = T A
#8 Z KK DHPKTS10ICE L, HPKT510RZ/ESI L,
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Fig. 4 : Morphology of HPK5 and HPKT510 from the cultures represented in Fig. 3 at 44 h (A) and 88 h (B) as determined by DAPI
staining. Arrows indicated coccoid forms, and arrowheads indicate short rods. For both panels, segments are as follows: a), HPK5 in
0.5% NaCl; b), HPKT510 in 0.5% NaCl; ), HPK5 in 1% NaCl; d), HPKT510 in 1% NaCl. Bars, 10 pm.

MREBRETR-MERE, HPKT510RIZHPKS &R
BimestErLE. UEXD, ThsORER
CArABEFICLDHDTHSH EEZEZ BN

7, WMHROEFEHUBEDOCFUIIHPKS N
HPKT510& 0 HEEITIE T L (Fig. 3), 136HH T
HT &M =N, HPKT510TIZI0DCFUZRD
7= (data not shown). 88H§fHl (EHIIEH) OREZ
BT 5 &, HPKSDZ IFERIRKZBER L Tz
7%, HPKT51013% < DEREZRD 7 (Fig. 4B).
PAEED, cdrAZE T 2EARITEEHILIEL, B
RAKE AR L ABIZCFUNRA T 508, cdrABEERIE
FERER TEMMAREIRETHH . LAEE2TO
EEBL, 3EHEVEBELUEBEL A, FEROKETDH

57z,
[% % |
4E, BEEBEHROERERIPKSZ AL

T/ LA T3 —=E-L, y0—-Z2T%,
Ml #ICBE S T 2 HBBELR T cdrA ZHOMITL

. AEEFOMEEIIDNAOER LS BEIZIIZE
B9, FO%OMALNZLERITEH W TR I HAE
THEEZIONE. T, ABEEFIIMEIIH1D
P—HEL, MEIOSZBERRD SN, ZOKH
12 & ANKEHOSEMENT OO R, HEiE
B VviabilityiCEELTHD, AHENTHREREL
EABEHOMBEEENES, KREBLOREBERBIV
BRESRICHEEL TS ARRENRREIND. &
512, EIOBLETY A E L VIR BIETOLMME
WEFIARTEETH B LI/an.

H. pylori®ERAEFRIC DOV T, TEEFTENL
DG EAAGE e & BEOBE] 3O BRED
Hnd 5. SE, BAERICHARTodrABERITER
WHEFERAEL, CFUBERMBIRTER. 4%, &
BT DS 572 BTN ERIRETE AL &viability DB
RICBNWT, BEMRROROERD2NDH LR,

ABETIEH. pylorifE B OBBEFTHD, 57
ZEMIRS T AN =X L ORISR O 7 R %
BETHHEERFENIDDEEGZZEEBIT, AR
BREOBVWHFHIAERORREREICHEHFET LT
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TABLE 1. Bacterial strains and plasmids

Genotype or characteristics®

R

Source or reference

H. pylori

HPKS5 Wild type Gastric ulcer(27)

CPY2052 Wild type Gastric ulcer(27)

CPY3401 Wild type Gastric ulcer(27)

CPY1113 Wild type Duodenal ulcer

HPKTS10 HPKS5 derivative, xylE-kan in cdrA; Km' This study

HPKTS5L.2 HPKS derivative, xylE-kan in ureF'; Km' This study

HPKT510R HPKT510 derivative, cat in ureF, intactcdrA; C m" This study

NM554 MC1061 recAl3 Stratagene

DHS « F- $80dlacZAMIS A (argF-lac)U169 deoR recAl GIBCO-BRL
endAl hsdR17(r, m,") supE44 thi-1 gyrA96 relAl

XL1-Blue hsdR17 supE44 recAl endAl gyrA46 thirelAl Stratagene
lac/F' (proAB' lacP lacZAM15:Tnl((Tet))

IM105 endAl, supE, sbcB1S5, thi, rpsL, /\(lac-proAB) Pharmacia
/F' [traD36, proAB", lacP, lacZ/A\M15]

Plasmids

pMT5047 SuperCos1 derivative excluding the 2160-bp This study
Nrul fragment; Ap’

pHP802 8-kb fragment with the urease gene cluster (13)
of strain UMAB41, pACYC184 replicon; Ap’

pHPT177 12.8-kb fragment with the urease gene cluster This study
of HPKS, pBR322 replicon; Ap’

pS4-1 3.5-kb fragment with the cdrA, pBluescript I KS(-) This study
replicon; Ap’

pMT5074 xylE-kan (3.13 kb), pBR322 replicon; Ap’, Km" This study

pTAILO xylE-kan (3.13 kb) in cdrA of pS4-1; Ap', Km' This study

pl771.2 xylE-kan (3.13 kb) in ureF of pHPT177; Ap‘, Km' This study

pTA40 cat(1.1 kb) in ureF of pHPT177; Ap’, Cm’ This study

pBSC103 cat (1.2 kb) on the pBluescript; Ap", Cm' D. E. Berg

pBluescript 3.2-kb phagemid vector; Ap’ Stratagene

pBluescript I 2.9-kb cloning vector; Ap' Stratagene

KS(-)

pBR322 4.4-kb cloning vector, ColEl replicon; Ap', Tc’ Takara

* Abbreviations, Ap', ampicillin resistance; Cm’, chloramphenicol resistance;
Tc', tetracyclineresistance; Km', kanamycin resistance.
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Nucleotide sequence and characterization of cdrA, a cell division-
related gene of Helicobacter pylori

Hiroaki TAKEUCHI

Department of Microbiology,
Yamaguchi University School of Medicine,
1-1-1 Minami Kogushi, Ube, Yamaguchi 755-8505, Japan

SUMMARY

Cell division-related gene cdrA in Helicobacter pylori HPKS was identified. The putative gene products,
CdrA, is a 367-amino-acid polypeptide that exhibited a high level of homology to conserved hypothetical
ATP-binding protein HP0066 of H. pylori 266935, except in the N-terminal region, and showed some
similarity to the FtsK/SpolllE family proteins. We isolated a cdrA-disrupted mutant by allelic exchange
mutagenesis. A repressive role for CdrA on cell division was suggested by the observations that the wild-
type strain formed filamentous cells in a high-salt level medium at early stationary phase, while a cdrA-
disrupted mutant did not show such an abnormality. In addition, the wild-type strain adopted coccoid forms
in the stationary phase, whereas the cdrA-disrupted mutant remained mostly as short rods. Furthermore, the
cdrA-disrupted mutant regained the filamentation phenotype when the intact cdrA gene was introduced by
allelic exchange. Taken together, these observations show that the cdrA gene plays an important role in the
cell growth on H. pylori.

(Journal of Bacteriology. 180:5263-5268. 1998.)
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