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Campylobacter jejuni2| groEL RFX} 4H229]
CHEof|A{2] Chaperon &1}

Az - Hx{H* - oj=Ay’
BSOS AADICNS olMBe HIANNNT MBRLD)

Campylobacter jejuniel 48°C2] 434§ 3087 F9& o, HSP90, HSP66, HSP602] 437
i Eo] SASUI, o] ANP§L 47 E oolie] HSPST, HSP66 (DmaK), HSP58 (GroEL)
oA Ao I Ecifdct derixe] qUEL2 MW C jguni®] chromosomal DNA<|
E. coli$] groEL (4.0kb)& probeZ A}gslo] Southern hybridization®tt A, oli# FF44
e #8374 A& MUt C jguni®l groEL R UAE pWELS cosmid§ o] £}
recombinant plasmid pLC1§ WEIL, °|§ E coli BITS ts mutanto] §AHPA) A
E. ocoli LC1§ %fic}. o] pLCIAAE groEL #UA7} EAK: 5.7kb2] insert DNAZE X ¥50]
31213, 12 Ve subcloning®¥ pLCIO1 4= poEL & XY= 4.0kb2) DNAZE Y=o} 9lsich
o] recombinant plasmid§ol YUYMRE E coli LCI LCIO1 FF AN E C jejuni2l GroEL
il go| s} sl C jguni®] groELe) cloning® E. coli LC12 42°CAA 8] 435¢o)
HASARL, A vir phage]l A R4AE HASIE $o chaperon X7} UFsIgl)
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Table 1. Bacterial strains and plasmids used in this study.

Bacteria and plasmids Characteristics Source or references
Bacteria
C. jejuni Isolate from chicken Kim er al (1989)
E. coli
B178 Parent cell with groEL Tilly and Georgopoulos (21)
B178 groEL44 Temperature senstive mutant Tilly and Georgopoulos (21)
with groEL"~
LC1 B178 groELA4 with pLCl This study
LC101 B178 groEL44 with pLCl01 This study
Plasmids
pWEIS Ap'. cosmid vector
pLC1 Ap'. pWEIS containing This study
groEL of C. jejuni
pLCI101 Ap". pWEIS containing This study
4kb EcoRI fragment of pLC]
s ¥ gy 380 mM glycine. 0.1% SDS., 20% methanol)ei| 4]
150 mARZ 12A]17F Asle] AAsdck. Western
oE MHZ ¥ uix hybridization-& ProtoBlot Western Blot AP Sys-

2 Agell AF8-8 Campylobacter jejuni= Kim %
(8)l) oJst zAA £FQ o] WHoERE Ry
FFoltt. #5422l ® C jejuniv Brucella brothel
T~10%2] T84 HAa 1.5% agarg: 7}t Bru-
cclla blood agarelt 4 wioksied v W w2} Bru-
cella agars} 2 $loll Brucella broth& H7}& bip-
hasic wlokodel] Aol gl g HPF F 42°C
o] CO- wief7loll A ZAAZct oln 7zt wiA]oll:=
Campviobacter growth supplement#} Campylobacier
selective supplement(Oxoid Ltd )y & A 7}sld )

E. coli BY183} E. coli B178 groEL44 Soiwo] 3
+ Utahd} 2] Georgopoulos AR H-E] H-okuigh
t}. o] #5352 Luria-Bertani(LB) broth2} LB agar
mediumell 50 gg/m/e]  ampicillin?t 17 gg/mie)
tetracycline-® 3 71sted wickaiade}. AHg 2 #5
9} plasmide] 7]} &A1 Table 13} 2}
oelglel &g 9 MUIEE

7t FaAle) gl Al Sithavy $(19)9] Hhel
w2} SDS-sample bufferel FAE d=sto] 100°C
o} 2] SE7F BPo B2 FEH3to] SDS-PAGE(sod-
ium dodecyl sulfate-polyacrylamide gel electro-
phoresis)oll Ab&-38ledct. Separating gel2& 10%2]
acrylamide slab gel(1.5mm thick)&. stacking
gel2E 4%9 acrylamide gel-& ARS3ldch %7
dEo] Bt X Coomassie g4 B-4(Eastman
Kodak Co)o2 d4A|7c} el Eaeke o
2]714] reference % AE(MW-SDS-70 kit, Sigma
Chemical Coyg $4 d7149% go2xn ZAAstal
o},

Western hybridization

324 Ao iy Western blotd Sambrook

EH17)e] uhHoll w2l transfer buffer(50 mM Tris.

tems(Promega Co.)9] A& Mol nje} dAjstgdct. 13}
8}l ¥)Eo]A antigenic determinantd 71X+ X
bacteria®) groEL] ¥ monoclonal antibodyE
AH8-steick. 220 &4+ alkaline phosphataseE %
AE FAE Agskden  NBT(snitro  blue
tetrazolium)®}  BCIP(5-bromo-4-chloro-3-indolyl
phosphate)2 #43}gict
DNA Z& U HEEA Moot WIS

Campylobacter jejuni®} genomic DNA<= Ausubel
()9 4o w2l F%39lx plasmid DNAE
Sambrook 5(17)2 alkaline lysis ¥Wfel a2} 3
Zsleich. Plasmid DNAo] g #AgaL A
ligation. transformation. A71%4% 59 7% 7|
202 Sambrook E17)9 HrHE AHE-shqich
A& 4 R T4 DNA ligase(Promega Co.)9 s
278 Az Aol A Mol ael DNA ¥5, a4
o7} So| Hzlo] He & 2H3cl AYEL A
% zp ARG FRAgE FHs] SiY £F DNA
¥ A DNAE Hindlll. EcoRI-HindIII2 ]
HHEL AHgslgloh 7195 0.7~1%2) agarose
(Sigma Chemical Co.) gel 3 TAE@OmM Tris-
acetate; 1 mM EDTA) buffer %=+ TBE(45 mM
Tris-borate;: | mM EDTA) buffer& A3l 5V
/fem o]&2 A st H7|GdF F, gel 0.5 pg/
m/2] ethidium bromide §-oll4l 2087 45}
UV-transilluminator(305 nm)& 33}l A&
¢3& UV DNA SLII camera system(Seolin)g o}
£-3hsict
Genomic library2] HZ= 3 cloning

Genomic librarys= Sambrook $(17)9] Hhilel
w2} C jejuni®} genomic DNAE Sau3AlL® ¥-3-
A7) BamHIZ H3E cosmid pWEISE
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AHg-8eq ligation 8}l E. coli BHB2688% BHB2690
28 ¥el Mxd DNA packaging kit(Bochringer
Mannheim GmbH)& ARg-3lod Fig 2e§ 112} 3te]
packaging®iflt). €5 #F 2% E. coli B178 groEL
448 A48} infection3} 50 yg/m/S] ampicillin
& X3k LB A Uy £, 42°Cel| A v Fs}od
AzY ¢3¢ Adgsc
42°Cofl M2} 43 N A phageofl CHet A5
30°ColjA] g E coli BI78 groEL44 s B4
Ho] #Fo| pOF39 E+ pWEISE HAHWA7
¥ plasmids] EA4F ¥elgigdct olF F3o} YA
C. jejuni¢] goEL& E¢se pLCles A=Yy
74 50 ug/mis] ampicilline] Z4¥ LB o)
Etio] 30°Cs} 42°ColA Zz}t 12417 wiodsio
4% & A9 pOF39, pWEIS, ®£&
pLCI& X881 E. coli gmEL4 §9¥0) 358
50 pg/m! ampicillin, 0.1% maltose, 10 mM MgSO,
7t 299 LB AW oRA overnight w3 ¥,
I mi% WAERHAY 0.1l miZ FRY FAY 549
A vir phage(5X10° pfu/ml)§ E¥8ed 37°CollA] 20
7 3448 29" #5 3mlel 07% top
agarst Egsto] 50 ug/mie] ampicilline] X
LB 2ol pour plating3ted 42°Col 4] 124] 7} s ok}
¥ plaque?] YAA¥E salaict

66 -60

-«58

a5~

Fig. 1. SDS-PAGE (A) of total proteins and Western
blot analysis (B) of the proteins with mon-
oclonal antibody against Grofl.

Lane 1. C jejuni: lane 2. E. coli: lane S. size
marker.
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Fig. 2. Construction of recombinant plasmids.
E. EcoRl; B. BamHI: Ap. ampicillin.
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Fig. 3. Electrophoresis (A} of the chromosomal DNAs
of E. coli flane 1 and 2) and C. jejuni (lane
3 to 6] which were digested with various
restriction  endonucleases and  Southern
hybridization (B] of the gel with the groEL
gene (4.0 kb) in pLC1 as a probe.
Lane S. A HindIll size marker: {ane 1. EcoRI:
lane 2, Pstl: lane 3, BamHI: lane 4. HindlH:
lane 5. Pstl: lane 6. Pvull.

FAMRs & FFEE 42°Ceol 4 ARslA 2
& Bl ¥ olE vectorZ A8 C jejuni2)
groEL FAALE cloning?dlsic). ol2ig AstE wig
22 3o C jeguni®) chromosomal DNAE Squl
Ale g §-% Acksts pWEISE BamHIc g At
3lo] ligationd ¥ A phageol] packaging3te] hostol
infectionA] 2tk E. coli HB101o| & packaging
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ole} zto] A= AM=F plasmidel pLC19) )
FALAEE Fig 29149} 2} Plasmide] 27
°F 30kbolom °F 57kbe grokl fH=bel Wz}
pWEILS vector 37ME %§stn 9lgich o] alzxg
plasmid2 HAWAY F32 E coli LCIE It

pLC12] 40kbs} 17kbel EwRIZHSL DNA
probe2 AR3-sled oferix] Agtatz A E
coli®} C. jejuni®] chromosomal DNAel Southern
hybridization¥t A= Fig 33 %ok C jejuniol A
= 15kbe Pal A#H(Lane 5). 20kbe] Puull A
(lane 6). 283 09, 1.3. 1.5kbe] Hindlll BHES
(lane 4)oll 4} hybridization signale] v}elytor}, o]
z7e E coli(lane 13 2)oll4l=  hybridization
signalo] S-213}A| ephuz] koich E coli®] anti-
GroEL #dllell 93 C jejuni®l GroELell i
Western blotel| = 748 wbg-2  wgdaw, C
jejunist E. coli®) groEL 737} Atol2} homologys
Au(6)oll 42} o] yighr}

pLCI1 plasmidell A groEL %28 subcloning&t
A3t Fig. 2042} 7o) 40 kb2l FcoRI & 7}
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Fig. 4. PAGE of the proteins isolated from 'C. jejuni

and E. coli containing groEl recombinant
plasmids.
Lane 1. E. coli groEL44 mutant (42°C); lane
2, E coli LC1 (42°C): lane 3. E coli LC101
(42°C): lane 4, C. jejuni (42°C); lane 5. E. coli
groEL44 (pOF39) (30°C).
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27 <o) digk A=)

AEZH FI9] chaperon F 1}

E. coli LC1-& Table 20 A2} 7o} 42°Cellr] 2
A3l E coli groEL44 Edo] @3+ 30°C
o4 g 5 gl 42°ColMe st &
stgich. 2eivh pOF394 pLClol] A8 GroEL
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& AAsed. E coli groEL44 EEo) FFE
Table 3el2{e} 7to] A vir phageoll 9&] 7}Hgd€=
ol wlsl. pOF399l groELe] MW F5E A
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Table 2. Growth of the wild-type and transformant
cells a1 42°C.

. Transformants
Host strains Host
pOF39  pWEIS pLC1
Ecoli B178  + + + +
E.coli B178 - + - +
groEL44
+., growth : —, no growth.

Table3. Susceptibility of the wild-type and trans-
formant cells to the A phage.

Host ins Host Transformants
pOF39  pWEIS pLCl

E.coli B178 + + + +

Ecoli B178 — + - +

groELA4A
+., cell lysis : —.

no cell lysis.

vir phageol 2}8 7t9d=lo] plaqued 3Astch C
jejuni®] groELo] MZ{= E. coli groEL44 HolF
8 A vir phageel o8 7rdsle] plaqueo] ¥4
s} @t E coli LC1o) C. jejuni®) groEL°)
A2EH cloney & #UAE F UAE ¥ o=k C
Jjejuni®] GroEL wh{de] Az #FolA A
228 E coli®] GroEL ©h¥zlo] §h4l=] 2] oiriale
a2 7l5¢ 2ed FUY C jegunist & Ad2
22¢ &5l heterologousdt groEL §A=7t E.
coli groEL44 s 'HolFo] U&= HSP6OS
g 24 GroELY ZA&E Bk & qlddd &
79 AYAIE Ohtaka S(14)°] = Ay wle}
o} C jejuni® HSP60°] E. coli*}4] molecular
chaperon2. 2418} 71%-& tche A& & + dck

AL AL

€ Ate Z&F HedT 2AE19928E 7Y
28t oste] fEEeW, E coli BITS
groEL44 ts Mol #F& AlFs] & Utahd]#e2] Go-
ergopoulos}Ale} GroEL wtwide] axg g3l
F Agdgae] el wgell k=gl
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ABSTRACT: Chaperon Efffects of Campylobacter jejuni groEL Genes Products in Escherichia

coli

Lim, Chae-li, Chi-Kyung Kim*, and Kil-Jae Lee' ('Department of Microbiology,
College of Natural Sciences. Chungbuk National University. Cheongju 360-763,

and Department of Biology Education,

Korea National University of

Education'. Cheongwon-gun 363-791, Korea)

The cells of Campylobacter jejuni heat-shocked at 483°C for 30 min synthesized the heat
shock proteins of HSP90. HSP66 and HSP60. Those heat shock proteins were found to
correspond to the heat shock proteins of HSP87, HSP66 (DnaK). and HSP58 (GroEL) of
E. coli, respectively. By Southern blot analysis of the chromosomal DNAs of C. jejuni with
groESL and dnaK genes of E. coli as DNA probes, the heat shock genes of C. jejuni which
are homologous to the E coli groESL and dnaK genes were found to exist in the
chromosomal DNA. The genomic libraries of C jejuni were constructed with the cosmid
vector pWEI15 and the groEL gene of C. jejuni were cloned in E. coli B178 groEL44
temperature senstive mutant. The hybrid plasmid (pLCl) was inserted with the DNA
fragment (about 5.7kb in size) containing the groEL gene. E. coli groEL44 mutant cell
transformed with the pLCl could grow at 42°C by synthesizing the HSP60 of C jejuni
and regained the susceptibility to the A vir phage by expression of the groEL gene in the
cloned cells. These indicated that the groEL products of C. jejuni had chaperon effects by
synthesizing the heat shock proteins in the cloned cells of E. coli



