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‘8. iAIMS OF PROJECT | f
| L F

a) Geperal aim

| The present inveséigations_aims to maké a comparative study
of the ﬁutatives yirulénce féctors fof the Campy]cbacter?'
Jejuni strains isolated from patients with cholera-like
secretory diarrhoea, dysentery-like bloody-mucocid diarrhoea
and from healthy carriers. Qualitative and quantitative
differences in production of enterotoxins and cytotoxin and
invasiveness in Hela tell model will be determined. FProbing
of the chromosamal DNA of €. Jbsjuni strains will be carried

lout with Escherichia coli heatLlabile toxin (LT) or cholera
toxin (CT) gene probes to determine the nucleotide homology
of the enterotoxin gene of . Jjejuni with that of CT or LT.
Similariy, probing with Shigam%ike toxin 1 and 2 (SLT—-1 and
SLT-2) genes will be done to éeteqt the similarity between
cytotoxin of O. jejuni with éLT—l and SLT-2 at the gene

level. Gel diffusion gxperiments will be performed to

determine the immuholodical éimilarity between toxins of
C. Jejuni with CT/LT and SLT-1 and BSLT-2. In addition,
antibiotic 1éensitivity, cell;surfa&e hydrophobicity and
serum suscep£ibility of the different groups of strains will

be determinéd.



b}

c)

|
|
{

Specific aims . o I
"""""""""""" i . !
1} To determine'the enterotoxigenicity of the C. Jjejuni
- i . .
ke oo
strains! by Y-1 molise adrengl cell assay and by GMy

|
I
t

ganglioside ELISA L

i
S ‘
i t :
coi : }
|

C2) To deEerine the cyto{bxigehic%ty and invasiveness |, of
. i .o , : !
the strains by HeLa cell assay
!‘ B i '
3) To determine 5erumisu5ceptibility of the strains and

comparé, their cell surface hydrophobicity: and cell
E

Cod
envelope protein profile

L
4) ' To probe the total DNA of €. 'jejuni with CT/LT and

SLT-1/5LT~-2 gene probes
E : ;

Significance'

This study is primarily directed at correlating the various
virulence associated properties of C. Jejuni with . the

clinical characteristics of tﬁe diarrhoea caused by them.
1

So, it is anticipated that‘the;results obtained will help us

to identify the array of virul?nce factors which enable ihe

pathogen to cause either cholera-like watery diarrhoea, or

dysentery—like bloody—-mucoid diarrhoea, or subclinical

infection. : In addition, geneﬁic relatedness of C. Jejuni

. and cytotoxin genes with CT/LT and SLT-1/5L.T-2

enterctoxin

genes will be established.

s
o



Diarrhoeagenic bacteria usually ‘cauge disease primarily
elther by ehterofoxin production (e%ample: V. cholerae)
leading to watery diarrhoea b? by invasion of intestinal
epithelial cell (e;ample: Shig?llg spp.) leading to bloody,
mucoid diarrhoea.’ But to what?extent: this generalization
applies to €. Jejuni is unknown as clinical features of
C. jejuni enteritis indicates the possible involvement of
both of these mechanisms. . In addition, strains from healthy
carriers are occasionally found;to be toxigenic. So, it is
necessary to make a comparative study of the virulence-
associated properties with strains from cholera—-like
secretory diarrhoea cases, dyseﬁtery—like bloody-mucoid

diarrhoea cases and from healthy carriers.

Also immunological similarity between . Jjejuni enterctoxin
and CT/LT and that of cytotoxin with SLT-1 has been

demonstrated, but no nucleic acid homology could be
detected. One probable reason could be the use of few

'
1

strains which are repeatedly passaged in the laboratory.
: :

The proposed study intends to probe the chromosomal DNA of
!

freshly isoclated toxigenic bacterial strains which might

i
generate a decisive information!in this aspect.

i
!
I
ETHICAL IMPLICATIONS

~

1
I

|
'
! 1

laboratory—-based investigation.

Not applicable. Bacterial stéains will be studied in a

1
|
|
i
i
'
i
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10. BACKGROUND, RESEARCH PLAN and ;BIBL I0GRAPHY {

BACKGROWND
C. Jejuni iis a major cause oﬁ.géstfégnteritis-on ia gl%
. ‘ i !
scale (1}. Epidémioldgical sthie% hﬁvé éhown that%pre&alencé Pfl
C. jejuni diarrhoea in Bangladesh %s higher than those caused ! byl
classical enteropathogens, sth asiv..cholerae, Shigella Spp. , or

‘
N I
;

!
' !
!

Saimonella spp. g2).

|
. b _ b . . |
Studies carried out with £. Jjejuni strains obtained from

clinical 50urce§ have ident;fiedj several virulence-associated
properties, suéh as production? of enterotoxin, cytotogin,
invasion of inéestinal epithelisl cells and survival within
maérophages (3—5?. in addition, certain cell surface components,

such as flagella and LPS have alsoébeen found to act as adhesins

in  in vitro tissue culture assayé {&6). Klipstein et al. (3)
reborted that enterotoxigenicity was associated with strains from

watery diarrhoea and cytotoxigenicity and invasiveness were
i

assocliated withﬁstréins from bloody—mucoid diarrhoea. But, the
interplay of these virulence attriQutes leading to overt disease

I
is far from clear.

|

- 3 i - -
Toxins from C. Jjejuni |

| ©
i . {

The enterotoxin of . Jjejuni has been reported to possess

a)l Enterotoxinﬁ

immunobiological similarity with those of CT and LT (4).
1 l N

] X I ' I
‘ .
i



[

Varipus | assays used for. CT and LT have been adapted for
detection and quantitation of (. Jejuni enterotoxin  (CJT),. :
' !

These include ELISA, tissue culture assays, such as CHO cell

and Y-1 adrenal cell tests and accumuiation of fluid in the :
I ’ | |

‘ ‘ i oo
ligated ileal loops of amimals (3,4,7).' Like CT and LT, ' CJT [

induced cytotbnic response in CFD and Y-1 mouse adrenal cell
was inhibited by preincubatioﬁ with GMl ganglioside (7).
The level of cAMP increased by < CJT in CHO cellé was
comparable to those elevated by CT and LT as determined by

radioimmuncassay (7).

0

Klipstein and Engert (8} observed lines of partial identity
‘between the B subunit of C. jejuni enterotoxin and those of
CY and LT. Neutralization of fluid accumulation in the
ileal loops and development of various farms of ELISA also
demonstrated immunologicai Eimi}ari#y of €JT with CT and LT.
However, no nucleic acid homoiogy was noted between the
chromosomal DNA of L. Jjejuni and CT or LT gene probes by
several investigators (4,9). Thus, it appears that
similarity D% CaT with CT and LT at the gene level is Hbt
clear and deserves investigation with;more freshly isoclated
toxigenic sttéins of C. jejuni.

Cytotoxin
1 1 .
Certain C. jejuni strains are reported to produce a

cytotoxin detectable in various tell lines, such as Hela,

Vero, .MRCfS, HEp-2, etc. (10-12). Antisera to cytotoxins



" fFrom several'enteropathogenic bacteria failed to neutralize:

the cytotoxlc effects of the toxln. These 1nclude S5LT- 1'

rd.

B R

SLT-2, and cytotoxlns from Cloqtrldzum difficile, Aeromgpas
1 I

spp. and npnrOL V. rho]erae (1]”13) Moor, et al. (Hﬁ),i

however, reBortep that some L. Jejuni strains ;produceq a
S . . ! Vo . . [
b g ‘ j X |
cell-associated Shiga-~like' 'toxih at low level’ which~slas

‘E;n : \ C
i . -

active agaiq?t Hel.a cells. The cytotoxic activity could ' be

|
|

neutralized‘by monoclonal antibody to the B subunit of SLT-1
. |

and rabbit apti-8higa antitoxip. However, no hybridization
l
, |
wWas Dbservedibetween a DNA fragment containing cloned SLT—-1
! I
| H - .
gene from £. coli phage 933J ahd restriction enzyme digested

total DNA from a Campylobacter strain that produced low
levels of SLT 1. So, furthér studies are necessary to
clarlfy the relatlonShlp at the DNA level between the Shiga-

like toxin of Campylobacter and the SLT-1 and SLT-2.

Invasiveness of . Jejunl
B r

Clinical features of diarrhoea caused by certain (. Jejuni

|
stirains resemble those of other invasive enteropathogens, such as

Shigella sSpp. énd Entercinvasive £. coli. These include
abdaminal pain with bloody-mucoid diarrhoea and presence of

leucocytes ' in stool (4). These findings led researchers to

. if i |

inyestigate the | invasive nature of C. JeJjuni. Examination : of
:1‘ !

~olonic biopsy sﬁecimens of patien&s with colitis showed direct
| |

invasion of colonic mucosa by C. Jejuni (3,4). Clinical strains,
_ i g f
>specially thoseé obtained from leDdy—mucoid diarrhoea, were

found to be capable of invading HeLa cells Wthh is often used; as

|U I
X ' : :
e ' !




i
: ! -
an in vitro test for determining invasiveness of pathogenic
|

+

. ‘ , \

microorganisms (3,15,16). However,; the contributory role of the
l ‘ ' ‘ | |

invasive capabilgty in the pathogenesis of C. Jjejuni diarrhoea is;
| : ' 3

not clear at present. ; ; *
k

Cell-envelope pr&feins | o

|
: i

Cell-envelope proteins are speculated to contribute to
pathogenesis and immunity in many pathogenic microorganisms.

Recent studies with VYersinia spp. demonstrated that a cell-
- |
surface protein can act as adhesin in cultured epithelial cell

model (13). The virulence plasmid-asscociated outer membrane
proteins of Shigella spp. are implicated to play an important

. . !
role in the disease process {16). ;
|
|

Comparative cell-envelope protein analysis of virulent
. |
C. jejuni strains with spontaneous laboratory derived aviruqent

strains showed that transition to avirulent phase from virulent

phase was associated with loss of a 42-Kilodalton (KDa) céll—
o : N

surface protein (5). It would be interesting to see whether ﬁhis
o : i

1
protein band is ﬁbsent in strains obtained from healthy carriers.

Cell-surface hydﬁophobicity and serum susceptibility

Cell—-surface hydrophobicity is currently regarded asi an
important factoﬁ in mediating qabterial adherence to eucary&tic
. T |

cells and has ' been correlageh; with virulence 1in several
' ‘.' !

pathogenic micrdorganisms (l?,féj: Qadri et =i. (18) reportited

that cell-surface hydrophobicity correlated closely with ‘the

1

télative' viruleﬁte of the different species of Shigella. YThe
:;: ‘ l e
; ; I i
| ! |

i

. |

|

£ : !
- :

i

1



with the virulende of Shigella spp..

gradual reductiohlin cell—surféce hyprophopicity in the order bf

5. dysenteriae, 5. sonrei and 5. bo?dii was in general agreement

and, the severity of disease

caused by these péihbgen. N :

P : " a o :
Cell—surfaceﬁ'hydrophobicity of L. jejuni was found to ‘be

comparable with that of Shigella spp. Comparative assessment of

cell-surface hdepphobicity o} clinical C. Jjejuni isolates and
I
carrier strains will provide information as to whether this
N o ! .

property is associated with virulence. For the same purpose,

serum suscebtibility of clipical and carrier strains will be

determined as capacity to survive in serum is considered a

virulence—associated property of pathogehs (19).

i
,

RESEARCH PLAN

Bactefjal strains
Fresh tlinical strains will be isolated from stools of

patients attendiﬁg the Clinical Research Centre of ICDPR,B. . A

collection of recently isolated stréins will also be included.

1

Stools of healthy individuals will be screened for isclation of

carrier strains. At least 25 carrier strains and 50 clinical

strains (25 from' cholera-like and 25 from dysentery-like cases)

will be included in this study. |
i

o .
Isolation and identification of C. Jejuns

S5toogol samples will be plated on Brucella blood agar plates

containing Campy]bbactér selective SUppleﬁent (vancomycin 1.0 ﬁg,

R



polymyxin B 250 'IU, trimethoprim 0.5 mg, amphotericin B 0.2 mg

and cephalothin 1.5 mg per 100 ml). €. jejuni strains will be

identified and biétyped according to the new, extended biotyping

scheme of Lior (20).

Growth of organisms

L. fejuni strains will be grown in Brucella broth for 24-

36:hr at 429 under microaerophilic atmosphere.

Assay aof toxins

a)l

Enteroctoxin assay

- GMy ganglioside ELIS5A: The method of Sack et al. (Z21) will

be used for.ﬁetection and quantitation of cholera toxin (CT)
equivalent of C. Jejuni enterotoxin (CJT). . Optimal
concentration of GM,; ganglioside, CT antiserum and alkaline
phosphate fabelled anti-antiserum to be used will be

determined by checkerboard titration. Colour will be
developed wusing the substrate;p—nitrophenyl phosphate and
will be read at 4053 nm with én ELISA reader. A $tandard
curve of pu}ified CT (0-10,000 ng/ml) will be prepared and

the amount of CT equivalent of CJT will be estimated from

the standard curve.

Y-1 imouse adrenal cell assay: The bioassay of enterotoxin
will be carried out using Y-1 cell assay according to Donta
and Smith (22). The wells of 96-well tissue culture plates

will be éeéded with 1 % 10° céll/wehl and will ‘be grown to



. b)

near confluence. §Dilutions of enterotoxin preparation will
be added ‘gﬁd after 20 hr the ceil: monolayers will be
observed formorphological chaﬁges.i:Tﬁe highestldilufion of
toxin causing rounding of 502;0f thé cells coun%é& wifi be

considered its titre.

Cytotoxin assay

Preparation L of cytotoxin: C.:jejuni strains will be qgrown
for 48 hr '?5 described before for optimal production of
cytotoxin. 1Cell—free culture filiratES'will be wused for

Assay. In pérallel as5ays, ceils extracted with polymyxin B

“.and sonicated cell suspensions will be . tested for

determining the proportion of cell-associated cytotoxin.

Assay procedure: HelLa cell 1line will be used for
quantitation of cytotoxin according to Gurerrant et al,
(13). The wélls of 96-well flat-bottomed microtitre plates
will be seeded with 10% cells. Atter 24 hr at 379, cell
monolayers ‘&ill be charged with serial dilutions of togin
preparation.: After further iﬁcubation at 37°C for 18 hr,
the cell monblayers will' be Dbservéd for cytotoxic effect
(loss of typical cell morphology and detachment from plasfic
surface). The highest dilutioﬁ of toxin exerting cytotmkic
effect on 502 of the cell countéd will be considered as %ts

titre.



Invasion assay

‘. |
R | o o . e . ) . o

C. Jejuni - &trains will-Ee assessedtfor their ability tDl

o ! i TR ] :

invade Heia celi%:accdrding to thé”hrccedQFé described by Isbergj

i :

’ I : - T E ; i \
et al. (15). %éLa cell monolayer's will be ' inoculated w1th1
1 ; i | B . | .

R :
C. jejuni cell gﬂspéﬁsion atia mulﬁipli?ity (number of bactéria!:
: aty i 1P ‘ . X

per Hela cell) of 100:1., After 2 hr incubation at 37°9C, the.
- |

extracellular &acteria will be ;killeﬁ by the antibiotic
gentamycin which;ﬁas very limited cépability to enter eucarydfic
Eells. The HeLaEcells then will beilysed by sodium deoxycho#ate
to release intgrnalizéd bacteria and' viable counts will be
determined. The proportion of inoculated bacteria internalized

will indicate the invasion potentiah of the strain.

J
Determination ofﬂbel]—surface:hydrophnbjcity

A ¥ 4
Bacterial aéherence to hydrocarbon (BATH) test (23) and salt
aggregation (éﬁi‘test (Z24) will be;employed for determining the
cell-surface hydrophobicity of the‘C. Jejuni strains. |
i
BATH test 1
This test ﬁ;asures the relative distribution of bacterial
cells between aﬁ aqﬁeous phase and a hydrocarbon phase. @ To
1.5 ml! of washed bacterial cell suspegsion in pbhosphate-urea-
magnesium (PUM) buffer (pH 7.1; 97 mM K,HPOg, 53 mM KHoPO4, 30 mM
urea and 0.8 m%IMgsaq), O.Siml Of:n—octane will be added and
mixed. After éeparation of the two phases, the aqueous phase

'

will be removed and its OD will be read in a spectrophotometer at

! ’ ﬂf , : :
. --‘ I




550 nm. The decrease in OD in comparison to buffer treated

-ontrol will indicate relative cell-surface hydrophobicity.

54 test

This test is based on the capgcity of bacterial cells to
agglutinate in presence of ammonium éulphate so&ution. Bacterial
-el]l suspension will be mixed with ap equal volume of salt
solutions of different concentration (0.5 to 4.0 M differing by
3.5 M per dilution) on a glass slide. A visible aggregation of
—ells will iﬁdicate a positive reaction. The lowest
—oncentration of ammonium sulphatel solution causing positive

reaction will indicate the SA test vélue of the test strain.

Determination of &erum susceptibility

Serum susceétibility of the €. jejuni strains will be
letermined accoraing to Blasser et al. (25). Bacterial cell
wspension (1.0 x 108 cells/mi} wiil be incubated with equal
‘olume of 50% normal human serum séspension for 1 hr. Serum
actericidal effect will be assessed by wviable plate counts.
‘erum samples will be pretreated with EGTA or heated at 50°C for

0 min to selectively eliminate the classical and alternate

omplement fixation pathway, respectively.



Ceill envelope protein profile analysis
a) 1solation of cell envelope protgins

1

q ) . H
t ‘Eell envelope proteins will be isolated according to Huyer
Do .

et al. (26) (Flow diagram). 3 o

I

‘ FLOW DIAGRAM .
Isolation of . Jejuni cell envelope proteins

£. jejuni grown in
Brucella broth (200 ml)
)
Harvest cells
(7000 X g, 20 min)
b
Suspend in 10 ml of Tris-HC1l buffer,
pH 7.4, containing 2.0 mM EDTA
b
Add lysozyme 10 mg/ml,
incubate at room temperature
for 30 min
b
Shake well glags beads
{1 hr at room temperature)}
b
Spin to remove unlysed cells
(7000 X g, 15 min)
)
Collect supernatants
{envelope preparation)
and save

Y
SDS-PAGE

L

&
b

Huyver et al! (24)

k 14



,)  SDS-PAGE
SDS-PAGE of protein samples will bé carried out essentially
as deﬁcribed by Laemmli (27). The separating (lower) and
stacking (upper) gels will be made up of 12.5 and 4.35%
acrylamide, "respectively. Thé gels will be stained with
Coomassie blue. The molecutlar ﬁeights of the cell envelope
proteins will be dgtermined by comparing with migration of

standard proteins.

Immunodiffusion‘ ‘ ‘ ‘ .
Double—diffuéion assays will be carried out according to
Cuchterlony (32} to determine immunological similarity between
C. Jjejunli enterotoxin (CJT) and‘cholkra toxin (CT). Agarose {14
w/yh in PBS (bH 7.3y will be psed to prepare the gel.
“oncentrated culture filtrate,'sonic;ted and Polymyxin B treated

cell extracts will be used agains% antiserum to purified CT

~aised in rabbit.

Gene probing

initially, all the strains included in this study will be
screened for nucleotide homolegy with CT(LT and SLT-1/85LT-2 gene
sraobes by colony hybridization te&hnique. To determine the
location and size of gene, tbtal PNA of the strains showing
wsitive hybridiéation will be isoiated according to Maniatis
(29), digested with restriction enzyme Hindlll and Southern—
slotted to nitrocellulose membrane according to Southern (30).
fhen probing will be carried out according to standard procedure

29) .
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