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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 groFL Tilly and Georgopoulos (21)
B178 groEL44 Temperature senstive mutant Tilly and Georgopoulos (21)
with groEL~
LCl B178 groEl44 with pLCl This study
LCT01 B178 groEL44 with pLCI101 This study
Plasmids
pWEIS Ap'. cosmid vector
pLC1 Ap'. pWEIS containing This study
groEL of C. jejuni
pLC101 Ap". pWEILS containing This study

4 kb EcoRl fragment of pLClI

ME W

AlE Ml X x|

B Adofl A48 Campylobacter jejunis Kim %
()l ofs) ApdA] 7l wo] Ao ZRE Reldt
FFolet =pEeE C jejunie Brucella brothel
T~10%2] 538 A9 15% agarE *7}E Bru-
cella blood agarell 4] sjekslel an 2 Qof u}e} Bru-
cella agare} 72 ¢l Brucella broth& 7}t bip-
hasic wiokellel] o] detols AT F 42°C
o] CO, wiak7lell A FH A1 Fch olwf 7 wlR]elli=
Campylobacter growth supplement2} Campylobacter
selective supplement(Oxoid Ltd.) & & 7}alsich

E. coli B1783%} E. coli B178 groEL44 ¥ elF
= Utahtl&2] Georgopoulos ¥HAl2Y-E] H-ofuker
t}. o] #5552 Luria-Bertani(LB) broth¢} LB agar
mediumell 50 yg/m/®]  ampicillin®} 17 yg/mi 2]
tetracycline2 #7}ale] wfoFstdc) AM8-&t 2t 5
¢} plasmid®] 7]e} 54-& Table 13} )
cHlFol =& 3 TIBE

zt FAle] kA Al 8= Silhavy 5(19)9] Wel
we} SDS-sample bufferoll &5 #&slod 100°C
oAlA 5E7 #eleRA FE38te] SDS-PAGE(sod-
ium dodecyl sulfate-polyacrylamide gel electro-
phoresis)oll AH8-3}3ic}. Separating gel & 10%2
acrylamide slab gel(1.5mm thick)$. stacking
gel 28 4% acrylamide gel& AH&3tsdck 417]
9dxo] ) % Coomassic G4 Hd(Eastman
Kodak Co.)o& dAAlzic} ghulae] Fajeke of
217}7] reference wh AEMW-SDS-70 kit. Sigma
Chemical Co.)& 37 %7]|d% oz A3
c}.
Western hybridization

o3 A il A6l gl Western blot> Sambrook
=(17)9] woll w2} transfer buffer(50 mM Tris,

380 mM glycine. 0.1% SDS, 20% methanol)si| 4]
150 mAZ 12417 A7lske] AAJElgdch. Western
hybridization- ProtoBlot Western Blot AP Sys-
tems(Promega Co.)2} A3 el wpz} Ax|shgict 12}
3} a| = nu]Eo]Al antigenic determinant®d 7FAE= X
bacteria®] groEL<l @3 monoclonal antibodyZ
AHa-stedet. 22k &A= alkaline phosphatase® X
A" FgAE  AHgseden  NBT(mnitro  blue
tetrazolium)¢}  BCIP(5-bromo-4-chloro-3-indolyl
phosphate)& 4 s}gir}.
DNA FZ& ¢ Hgtgd X2} HI|EE

Campylobacter jejuni®] genomic DNA+= Ausubel
Z(1)e} uhgel] wel F%39a plasmid DNAE
Sambrook S(17)¢l alkaline lysis ®}¥oll we} F
Z3l9dc). Plasmid DNAe] gt Agas e,
ligation, transformation. 47}%3% %2 7€ 7]
B8 Sambrook S(17)9 W& AHEsIsich
A gkas 3 T4 DNA ligase(Promega Co.)2l ¥h&
278 Azxzx1e) x| HAMe el DNA X &4
o7} o] HHo] HxF zAslgic) Aas Hel
& 7 AR ¥AEE 5437 S1¥ 25 DNA
2= A DNAE Hindlll, EcoRI-HindlIIZ 2|3t
AR ES AHgstgdth A7) 52 0.7~1%2] agarose
(Sigma Chemical Co.) gel ¥ TAE(40 mM Tris-
acetate; 1| mM EDTA) buffer %=+ TBE(45 mM
Tris-borate: | mM EDTA) bufferg A}83}e] 5V
/em o}&tg AAlsiadnt H719%F F, geld 0.5 ug/
mi2] ethidium bromide -&Holl A 2087t 34 3}e]
UV-transilluminator(305 nm)® ##slg s, Apx&
o3& UV DNA SLII camera system(Seolin)g ©}
8-}k
Genomic library2] MZE % cloning

Genomic library¥ Sambrook $(17)8 whgel
we} C jejuni®) genomic DNAE Sau3AlS 2 B¢
Ak 712 BamHIS. 2 AokE cosmid pWEISE
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AL-g-3}¢] ligation 3} E. coli BHB2688%} BHB2690
o2 HE #Azd DNA packaging kit(Bochringer
Mannheim GmbH)E& A}-4-3}0] Fig. 20 xj¢} 7lo]
packaging3lich 4F #F 2 E. coli B178 groEL
445 A3l infectiond}sl 50 ug/m/2] ampicillin
& E3shs LBl Al =gt F, 42°Col| A w) st
ANz3 455 AEss
42°Coll M2 43 9l A phageoll ch#t 2zt
30°Cel| A kst E. coli B178 groEL44 ts &<
Ho] 3o pOF39 &= pWEISS FAA3A] 7]
¥ plasmid®] &A1& Faldsc). o|E FF9
C. jejuni®| groELE Ejsh= pLClez Azg=
TFE5 50 ug/ml9] ampicilline] £33 LBuj o)
Ebste] 30°Ce} 42°CellM 72 124171 wj Fstod
A ogRE ZAlsldrh pOF39, pWELS, =&
pLC1-& Z£§3l= E. coli groEL44 SWlo] #3558
50 ug/m! ampicillin, 0.1% maltose, 10 mM MgSO,
7} %35l LB AAuhA)o| 4 overnight w3t &
I m/& 9AEsS 0.1 miZ §53 FAol 5y
A vir phage(5X 10° pfu/ml)E &33ted 37°Col A 20
3b AdAAY AdE #FE 3miY 07% top
agar®} &£3te] 50 ug/mie] ampicilline] Z g%
LB x]o]| pour plating3d}ed 42°Cel| 4] 1247} ulj oF5h
¥ plaque?] ¥AdF-E FalFgr)
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Fig. 1. SDS-PAGE (4) of total proteins and Western
blot analysis (B) of the proteins with mon-
oclonal antibody against GroEL.

Lane 1, C. jejuni; lane 2, E. coli: lane S, size
marker.
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Fig. 2. Construction of recombinant plasmids.
E. EcoRI: B, BamHI; Ap, ampicillin.
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Fig. 3. Electrophoresis (A) of the chromosomal DNAs
of E. coli lane 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 pLCT as a probe.
Lane S, A Hindlll size marker: lane 1. EcoRI:
lane 2, Pstl; lane 3, BamHI; lane 4, HindlIl:
lane 5, Pstl; lane 6, Pvull.
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pLC19] 40kbe} 1.7kbe] EcoRIZHES DNA
probe® ARg-ste] ofe{ztz] AFaLT Aeld E
coli®} C. jejuni®] chromosomal DNA¢| Southern
hybridization& Z3= Fig. 33 2tk C jejuniol A
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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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Table 2. Growth of the wild-type and transformant
cells at 42°C.

) Transformants
Host strains Host
pOF39 pWEI5 pLCl
E.coli B178 + + + +
E.coli B178 - + — +
groEL44
+, growth ; —, no growth.

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

. Transformants
Host strains Host
pOF39 pWEI15 pLCl
E.coli B178 + + + +
E.coli B178 - + — +

groEL44

+. cell lysis ; —, no cell lysis.

vir phageoll 93] 7t 5] plaques A3 C
jejuni®] groELel AME3HE E. coli groEL44 ¥ o)
=3t A vir phageell 93] 3}d=]o] plaquee]l 34
et webx] E coli LC1e] C. jejuni®] groEL°)
AZEH clonedE #HAF =+ S ¥ ok C
Jejuni®l GroEL whiide] xjz3 5o+ §A4d
224 E. coli®] GroEL gt #o] A =7 olrigl=
2 715E 2 FUY C jeunist FE AlFe
EZ3E fH 5+ heterologousdt groEL F-HA7} E.
coli groEL44 s o]l Az 3ts]o] HSP60-S
T2 24 GroELS] A& Bekd = gl £
A7 A¥AI= Ohtaka F(14)°] AHg wie}
ol C jejuni®l HSP60°| E. colio|*] molecular
chaperon®.242] 7]5& dvh= & o 5 ek

A} Al

+ d7E & SEedT 21928 E 4
S8yl 3t FAHGeH, E coli B178
groEL44 ts WoldFE A3l F Utahdhste] Go-
ergopoulos®tAlel GroEL wbde] a2 F-F3)
& Mgt qheal mpelAl b=
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ABSTRACT: Chaperon Efffects of Campylobacter jejuni groEL Genes Products in Escherichia

coli

Lim, Chae-Il, 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 48°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 pWEIS 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. coll.





