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BACKGROUND

Enteric fever (typhoid and paratyphoid fever) atill
remaing o major bul often underestimated public health
problem in less developed countries  (LDHC), bart of the
explaination of  this underestimation s due to the
difticulties of accurate dingnosis by the Widal test and non-
availability of confirmatory  hemoculture in much of  the
rutral tropicsg, I improving  the situation, 4 low  cout,
cimple, rapid  and  accurnte  diagnostic  test  that c¢an be
afrorded to be applied widely  and  can be  carried out  in
peripheral health care faciiitics wmust be devised such  that
aceurate diagnosis can be made  and proper treatment  given
and that a more  realistic  epidemioltogieal  pileture  can be

monitaored,

This diagnostic test chould represent an improvement
over the stundard Widal tect and heanoculture, t.e., ne cross
reanction with other enterohacteriaceae which  ecause enteric
fever tike ilinesases, the requivement of single  gpecimen  in
stead  of  paired  specimens,  and  accurate result  in the
paticnts with clinically proved enteric fever but have false
negntive hemoocaltuare, Henco, this test should provide
confident. dingnogis with a single sample, preferrably in a
ranid, inexpensive and simple way. A logical approach is
that it should be nceurate, sensitive and specific detection

of the bacterivun products,

Several groups of investigators have tried several
inmunological techniques, j.e., congglutination {1,%), ELISA
(3,1} eote, for the detection of bacterial antigens in serum,
urine and other body fluids. Unfortunateiy all of the

efforts in this direction have wmet with the problems of



precigsion, reproducibility and cross reactivities with other
enterobacteriaceac.  This problems can be attributed mainly
to  the antibodies used as  only conventional polyclonul
antibodiecys have been cmployed.  The variation of b .cterial
strains used Lo produce antisern and  the uncertainty  of
abuonrption procedures in reducing cross-reactivities make it
almost impossaible to  standardize  such polyelonal  antisera

and the respective Lests,

For aceurate and specific detection of antigens of
Snimonellne cnusing enterte fever, a  gecure  and consistent
source ot antibodies will  be  required, Properly defined
clones  of hybridoma producing monovclonal ant ibodies Lo
gselected epitapes present a0 rational  approach  to meeting
these requirements.  Onee such oloncs are chorcterized  and
establiched, prodacitian of  readents of  consistent quality
can be ensuared and ot adard kits for o rapid, sensitive,
gpecific and Jnevpensive dingtnostic test, t.0.0, BLISA can be
produced  and  the molecular components ol the antigenic
atructure among these Ponr species of Salmonellae  which  are
specific to  corresponding  established monoclonal antibody

aarn also be difined.
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OVERALL ORJECTIVES

To produce mouse monoclonal antibodies (mAb) directed
to gpecies specific antigens of S.typhi, S.paratyphi A,
S.paratyphi B, S.paratyphi ¢ and common antigens among
them but  not  cross  ceacting with other enterobac-
teriaceas  that  commoaly  cause  oenteric tever like

tllnesyes,

To develop o rapid, sensitive, gpecific and  inexpensive
tmmunological test detecting  salmonella antigens in
urine and sern for the diagnosis ol enteric  fever and
tdentification o the causative species for epidemio-

logical monitoring.

To produce test kits that are simple and guitable  ftor
use ¢ . in rural  areas  of  LDC  where scientific

cquipments are nct readily aviatable,

To identify molecular components of  the antigenic
structure ot salmonellae which are sgpecific to mAb

produced in I.
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OBJECTIVES OF_THIS PERIOD

To test the specificity and efficiency of established
mAbs to S.typhi and to tdentify wmoles 1lar components of
the anti¢enic structure of S.typni shich are specific

to established wmAbs,

Tn develope FLISA system using established mAbs for the

diagnostic tegt kit,

To develope and  produce monoclonal antibodies to

Salmonella paratyphi 4, S.paratyphi B and S.paratyphi C.

To recruit the sulbjects and collect the blood and
urine specimens tor the clinical diagnostic trial of

the ELISA test kits (cont.),



To test the specificity and efficiency of
established mAbs to S.typhi and to identify
molecular components of the antigenic
structure of S.uyphi which are specitic to

established mAbs,



MATERIALS AND METHODS

(Cont. from previous progress reovort)
L. Spegificity determination by ELISA-inhibition

ELISA-inhibition woas  performed to corfirm the
specificity of the selected monoelonal antibodies to S, typhi
protein antigen (BP-ST). The: neat. monoclonal  antibodies
from culture supernatant were mived in equei volume with  BP-
ST to give final concentrations 21 0,1-1000 /Jg/nﬂ in PBS pH
7.2 and the mistures wepre  tncubnted  at 37.'0, overnight.
After the itncubation, they were tested for remaining BP-ST
specitfic antibodies by indirect ELISA  as  desceribed in the

sercening test of previous progroess report.,

2o Ffficiency determination for detectrion of BP-ST by double

sandwich ELISEA

The selected  mAbs from  culture supernatants  were
used to detect BP-ST by double sandwich ELISA  (3). The
procedure wns ns follows. Rabbit anti-acetone dried whole
cells of S.typhi (RS=-ST) wvas  dituated 1:500 in 0,05 M
carbonate butfer, pH 9.8 and 100 u! per well waue added to a
Microelisa Immulon | plate (Dvnatech,U3SA). The plate was
incubated at 37 ¢ for 3 hours. Then 10¢ ul BP-ST which was
diluted from 2.1 to 50 /m/ml in 0,08% v/v Tween-saline waa
added Lo each well and incubated at 37 ¢ for 2 hours. At
the epd of incubation, IUO/pl per well of each selected mAbs
was  added  and  was itncubated  at 1 ’C, overnight. Then
alkaline phosphatase copjugated goat anti-mouse g (Southern
Biotechnology, Alaboamin, USA) which wang diluted 1:250 in 1%
W/v BSA-Tween-saline wns added and incubated at 37 C  for 3

hours. A freshly prepored p-nitrophenyl phosphate in
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substrate buffer was uged ag substrate in the concentration
of 1 mg/m). The reaction wag allowed to proceed for 60
minutes and the optical density was measured at 405 nm,
During each  step  before  substrate reaction, the
supernatant fluid was discearded and the plats  woax  washed 3

times with 0.95% «/v Tween-saline,

3. Sodium _dodecyl sulfate-polyacrylamide gel clectrophoresis

(SDhs-PAGE)

SDS-PAGE was performed for separation ol the S.typhi
protein antigens into small tands on gel prior Lo transfer
these  bands to nitrocellulose i'tlter membrane (Western
blotting) for using in identification of molecular component
of the antigens by ronceting with gaelected mAbs and

immunoensyme staining (5H).

3.1 Preparation of a slab gel

A glab gel wvas performed on a 1.5 x 160 x 180 mm
alab using a 1% aserylamide  which  prepared from a stock
golution of 30% w/v acrvlamide (Koch Light Ltd, England) and
0.8% «w/v N, N-methylene bisacrylamide (LKB, Sweden) in  0.375
M Tris-HCL, pH #.48., The gel also contained a final concentra-
tion of 0O.1% w/v SDS, 6.025% v/v  tetramethylethylenediamine
(TEMED) and 0.,053% w/v ammonium persulfate.

When o the separstion gel  wasg polymerized, the
stacking gel was prepared to have o final  concentration of

3.05% acrylamide in 00125 M Tris-HCL, pH 6.8, 0.1% w/v SDS,

0.025% v/v TEMED and  0.050% w/v  ammonium persulfate, The
stnecking ¢o) was loaded on top of the separation gel., The

gel was allowed to have a complete polymerization at room

. . ~
temperature for at least 3 heurs or overnight at 1 C.

AA

/
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3.2 Sample treatment
Fifty microtitres of protein antigen was mixed with
equal volume ot sample buffer vhich contained a final concen-
tration of 0,0625 M Tris-HCLD pH 6.8, 2% w/v  8DhSs, 1O%  v/v
glycerol, % v/v Z-wercaptocethanol and  0,001%w/v  broemphenol
hlue as an indicator dye.  The treated  samples  were  heated

in boiling water for 3 minutes before loading.

3.8 Vertioal electrophoresis
Oone hundred microlitre o the treated sample was
loaded and  clectrophoresis was  carrited  out in electrode
butfer vith 15°C cooiing system  for  approximately 41 hours
using a direct carrent of 30 mA/slab gel. When the  indieator
dye reached 1oem from a bottom of  gel, the elcectrophoresis

vas stopped.  The 2ol was taken out for Western blotting.
4. Western blotting

The  separated  protein bands  from  SI'S-PAGE wvere
clectrophoretieally  transfered to nitrocellulose filter
membrates (Schleicher and  Schuell BA 85, CGermeny) by o
Transbiot apparatus with 150 cooling  system (LKL, Sweden)
at 90 Vo overnight, A buffer containing 25 mM  Trizma base,

192 m!t Glyveine and  20%  v/v  methanol wae used in  this

Hlotting (6).

S Immunoensyme staining on nitrocellulose filter membrane
The tranafered prolein  bands on nitrocellulose
filter membrane vere reacted with  the selected monoclonal
ant.ibodics or polyclonni antisera ard stained by immunoenzyme
method ns rollows. The:  Lransfercd nitrocellulcevwe filter

membrane was soaked in 1% v/v Tween 20-PBS pH 7.2 | ‘ween-PBS)
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at 37 °C for 30 minutes. The unoccupied protein binging gites
on the filter membrane were blocked by ncubation in 3% w/v
bovine serum albumin (BSAY 1n Tween-PBS at room  temperature
for 60 minutes on a rotated platetform, After rinsing with
Tween-pps, the filter membrane  was incubated at room
temwperature for 2 hours vith dituted ancibody i Tween-PBS.
The autibody  was  eilther selected monoclonal  antibody  or
positaive control  polyelonal  antiserum, After incubation,
the filter membrane was  washed 3 times in Tween-Phy, 10
minutes cach Uime, The alkaline phosphatase conjuigated  goat
anti-mouse Ty (hakopat by, Denmark) or  goal nnt i -human Ty
(Sigmi, 'SA) s applicd to the membrane filter  depended  on
the nature of firast antibody, [t wae diluted 1:1000 with 3%
/v BSA in Tween-PBS. The incubation was  performed  for 60
minutes, at room temperature, Atter incubatijon, the filter
membrane was washed for 3 times. 7T - substrates used were 4
g B-naphthyl phosphatce (Stdma,UsA) and 60 mg  O-dianisidine
tetrazotrzed (Stoma, USA)Y, cach vas dissolved in 10 ml of
subgtrate  butfer separately (7, 8}, They were mixed
together  and filtered  boefore  use, The substrates were
applied to the tilter membrane and the reaction  was  allowed
to proceed Yor 5 ominutes, then the filter was  rinsed with
tap water to stop the reaction,

The precipitate of substrate solution could be  wiped
out. from the tilter menbrane by cotton wool sonked with
Tween-'BS before det it air dry. The red purple color was

scen on the reanction band,

6. Molecular weight defermination

The molecular weight of  any protein band on  the

separated ¢nl or nitrocellulose filter membrane could be
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determined by comparing its electrophoretic mobility with
known protein markers (9). A linear relationship should be
obtained when the logarithms  of  the molecular weights  of
standarg  polypeptide  chains  were  plotted  against their
reaspective elextrophoretic mobirlities (RE).

R = distance of protein migration

distance of tracking dye migration

The distance was measured ffrom the top of the gel to
the center of the protein taend  or the  dye. The protein
markers in this experiment were bovine piasma albumin (66,0
Kd), ogpr albumin 15,0 Kd), bovine panerease  trypsinogen
(241 0 Kd)y bovin: milk PB-lactoglobulin {18.17 Kd) and egg
white lysoryme (1103 Kd)l. all protein markers were purchased

from asigma, USA.
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RESULTS

(Cont.. from previous progress report)

In the previous piodress report there were 10 clones
ul hybrid selected, but untfortunately we  have  Jost clone
number X11:1D6G0Y. Henee wie have 9 monoclonal hybridomas at
the present, these hvbridonas vere divided into 3 groups  on
the basis  of  their isotypic  charaelerization an:d the
speertfierty tab e g

One representative clone from cach group  was  chosen
for farther stadies,.  They were olone  XI11:2D1i6, XIV:1D6F7

and XIVIAAZETD Cron group 1, 2 and 3 respectively,
Lo Specifivity of mabs by ELISA-inhibition

Thee 3 reypresentative ndbs vere used in ELISA-inhibi-
tion. Their activities weree inhibited by BP-ST at  various
concentraetions, i.e.0, 100 Pg/ml for mAb XITT:2DIEG, XIV:BAZ2EL
and ]hUP/uu/mI for mAb XIVIIDOFT, The increasing concentra-
tion of  BEP=-5T from 200 to (000 ng/ml could decrease
inhibition o1 XNIVIBAZE!D with no inhibition completely at 1000
w/ml (Figure 1), The specificity of these mAbs  were also

tested an Western blotting (immunoblotting) described below.
20 Bfticiency of mAbe

The  oculture  supernatant trom 3 representative
hybrids werpre used for  deteection of RP-ST at  the various
concentrations.,  The regults were shown in Figure 2 that the
mAbs from group 1, 2 and 3 could detect DBP-ST approximately

ot the concentration of 10, 5 and 0.1 pg/ml respectively.

(2 ")}



14

J. Western blotting and immunoenzyme staining

The sepnrated protein bands of S.typhi and  standard
protein markers were transfoered  onto nitrocellulogse filter
miembrane . On the same transfered filter, the protein markers
were starned with Coomassice blue dye, the separanted protein
bands of S.otophi were stained with immunoenzyme  using mouse
anti-S.typul  antiserom {(MS-ST 1:100%), mouse  anti-protein
antigen antiscrum (MS-BP 1:i00), mAb NIIT:2D1ES (1:200) and
mAL XIVIIDEFT (10 100) as the specifice antibodies (Vigure 3).
The M5-BP could resct with more  antigenic  determinant. than
MS-S310 itndicnted that some antidente  determinants  in BP-ST
preparation hidden 1nside the  bacterial  ocell, Each  mAbs
e ted oy with ane protern band.  Both bLands had the  same
moleculnr weilght and oould be seen when the BE-ST jreparation
roacted with NIS-BP but not with  MS=ST. The  protein band
which reacted vith wAb XIVIILOFT  waes  wider than  the  band
reacted wpthopAb YT eDIEG,  The diffoerence in size of Lhe
reacted band:s sugdgested that both mAbs did not react exactly
on the wiame epitope.  The molecular  weight  of  the reacted
bands was determined from a standard curve of Coomassie  blue
dye stained protein markers  on the  same  filter membrane.
The result was that both bands had the same molecular weight
of 34,000 daltens (31,0 Kd)y and had the same relative
mobilitly (Rt of 0,51,

The transtered bands of  all protein antigens were
revenled by immunocnzyme  staining  with  their homologous
anlisern (Figure 1, LA). More  than 15 protein bands in
each protein antigons vere sceeoen.,

Both mAbs  were  tested for  their specificity by
reacting with protein antigens of S.paratyphi A, S.paratyphi
B oand S.paratyphi ¢ {(Figure 5), S.cholerasuis, S.enteritidis,

S.krefeld, S.panama, S.typhimurium, E.coli, Ps.pseudomallei
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and VY.enterocolitica (Figure 8. 7). They could react weakly
vith a band of protein of the snme molecular weight from S,
paratyphi ¢, S.cholerasuis and S.typhimurium although these

renctions could not be geen in ELISA for identification test.

¢}
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DISCUSSION

e

The specificity of 3 representive mAbs wvere contirmed
by ELISA-inhibition and found that BF-ST could inhibit  their
reactions.  The clone XIVIIDGET needad more concentration  of
BP-ST to complet:e: inhibition, this may due to the low
cpitope density on the antigen.  The  clone XIViSA2ED which
is specific to Vi could be  inhibited by BP-ST but the
inbition was tess at hidher concentration  of  BP=-ST. This
observation was tound cven the experiments were repeasted  two
times and this pntioern of inkibition was nol changed by
blocking the remnining sites of  ELISA  plate  after anligen
conting with 1% BSA {data not shownd., This clone also has a
cross renctaivity with S.oparatyphi o C. As  we Jow, Vi o is
present in S.typhi, S.paratyphi  C and rare streins  of
S.dublon (10).

The protein specific clones, XIIT:2DIEG and  XIV:
1b6ET, were characterized further by immunoblotting, gince
proteins can be separnted according to their sizes by SDS-
PAGE  and  transtfered ontoe  the surface of nitrocellulose
tilter membrane  then Pmunoenzyvme staining or other
desirable assnys can be pertormed with the retaining ability
of the transter antigen to bHind the specific antibody (11,12,
137, By the immunoblotting technique, each clone was  chown
to be specitfic to protein band of BP-ST around the molecular
weetght of 41 Kd.  The pattern of the staining bands were not
exactly the snme, hoencee it may be corncluded  that  the XILI:
2D1E6 and NIVIIDGFT are not exactly epecific to the some
epitope  of  the protein antigen since one  protein  band
separated by SDS-PAGE may contain a large number of  proteins
with the same molecular weight  but  having different amino

ncid composition.
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To confirm the specificities of these protein
specitfic mAbs, imnunoblotting  was  also  pertformed with a
pancl antigens of 12 hacteria. The  results showed the
unexpected weak reactions of both  mAbs  with  P-SC, BP-SCh
and BP-STm, these reactions were not found in the previous
ELISA for identitication tests.  This obgervation nay be  due
Lo the more esposure of the hidden epitopes  of  Bi-ST after
the protein hags been separated by the high  resolving power
of SPS-PAGE which will increas.e the sensitivity of  Imonuno-
Llotting in ~ompartson with  the simple indirect  ELISA  on
solid phase.

Kan junahareatar has  studied  the characteristic ot
Salmonella Parber proteins by radicoimmunoprecipitation and
nutoaradiography, She  has found  that species specific
antigenic  component ot S.eyphi might  be a  single-chain
peptide with o molecning veight of approximately 68 Kd. Asg
n result of  thiys  observation, she has  performed  partial
purification of BP-ST by Sephadex  (G-200  gel tiltration.

Fhe tfraction which vas proved to contain specitic antigen of

S.typhi by ELISA  consisted  of several proteins with
molecuiar weight range from 36 to 68 Kd (td). Her finding

does not aperced exactly with us, since we have demonstrated
that the specific antigen of S.typhi is the protein with a
molecalar weicht of 31 kd. However, the results of  both
studies supported the idea that the specific antigen ol S,
typhi is possitble a protein or a  group of  proteing with
similar si1ze.

In determining the ability of  the established mAbs
for S.typhi antigen detection, double  sandwich  ELISA  was
pertformed with  various concentration of  BP-ST. The mADb
clone XIV:iHAZ2ELD could detect very small amount of BP-ST, its

gsensitivity is better than using the polyclonal rabbit anti
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BP~ST in the previous report (3).

regults were obtained when using  maAb

XIVIIDOERT,  Thease resultys  suggested

antibody™ or the  “panel antibodies”

mAt e o ie to different. epitopes

used in diagnogtio Lest,

18

However, the opposite
clone XII1T:2DtHEKG  and
that the "cocktailed

consisted of several

ot S.typhi snhould be
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CONCLUS 10N

Crude protein antigen ot Salmonclia typhi (BP-ST)wasg
prepared according to Borber's metnad,  S.typhi strain used
in this preparation was  freshly  isolated from typhoid
patient's blood,  This BP-ST was  proven to contain small
nmount o Vi oeapsular polysaccharide and  lipopolysaccharide
(LES) by double immunodiffusion method.

Pybridomas  Lroducind  monoclonai antibodiey {mAbs)
against specitic antigens o Sotypai have  been  established
by the tusion of non-producer  mouse wmyeloma cells  (P3IX6I-
A 653 with bomunoglobulin producing  lymphoceytes from
Fymph nodes and spleen of BALB/¢e  J 0 mice  that have hoeen
twmunicsed with BP-ST. The aercening assay for specific mAbs
Wiy indieect  FLISA usindg  BP-ST  as the antigen. The
tdentification assay was alao indirect FLISA using o pancl
of protein antigens  extracted  from 12 bacteria  (S.typhi,
Soparacrphi A, Soparatyphi B, S.paratyphi “, S.cholerasuls,
Soenteritidis, S krefeld, 5.panamne, S.typhimurium, L.coli,
Po.pscwdomal tedi, Yoontoroeolition) and  acotone dried cells
of Cogejuni. AL 13 bacteria using  in the ddentification
tests  oan cause  enherie fever  and  enterice  fever like
illneanes, From ¢ fusions (one lymph nodes fusion and  one
spleen fusion), 117 clones  of  hyoridoma  were obtained.
Among these 11 clones, Y clounes which were gpecitfic to
antigens of S.oteyphi vere seleced, They ecould he divided
into 3 groups on the basis of i‘sotypice  characterization and
specificity, Group | oand group 2 consisted of 1 and 3 mAbs
respect ive ]y, they were gspeotfic to  protein anligen of
S.typhi but had  different  isotype, L., Id4G2aKk for the
group | and 1gGIK for the group 2. Group 3 consisted of 5
mAbs which had [gGIK  isotype and Vi antigen specificity.

All of them shoved no reaction to LPS antigen, One  mAbs
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from ecach group was used a8 a8 representative, These 3
repregsentatives wore tested by ELISA-inhibition and
immunoblotting for contirmation of specificity, They could
be inhibited by BP-ST at. the different concentration. In
immunoblottine, two mAbs  which were specific to protein
antigen reacted with only one band of BP-8T that had 34,000
daltons (41 Kd)y molecular weight,  Both of  them could also
react very weakly vith a band ol the sgame molecular weight
protein ot S.paratyphi ¢, S.cholerasuis and S, typhimurium,
although these cross-reactions were not. gseen in ELISA  for
tdentitication tests,.  The efficiency of  these mAbs  were
tested by double sandwich ELTSA, the mabs {rom  group 1, 2
and 3 could detect BP-ST approximately at  the concentration
of 10, 4% and 0.1 /u;,'/ml respectively,  These mabs  have been
subjected to a large scale production by injected the hybrid
cells into peritoneal cavity of pristane primed BALB/c J
mice for obtaining the aseitic monoclonal antibodies. All
the valuable hybrid ¢lones  have  been kept in the liquid
nitrogen containers for the future use,

These established mabs will be of great value for
studying the  immunological properties and the molecular
compounents of the antigenic structure of S.typhi and for
ugsing in  the development of  the diagnostice test for
detecting S.typhi antigen in  the biological 7luid of the

patients.
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Group Clone Subclass Light Specificity Source of
number chain immune cells
1 XIT1:2b1K6 TuGza K protein lymph node

| NIV D IbeED
X1V 1hbEY 4Gl IS protein spleen
XIV 1DGFT

[T XIV :8AZEL
X1V :8AZ2EG
X1V H8AZET0 [aGl K Vi splecen
XIV :BAZFIO
XIV :8BAZEF12

Table 1: Characteristics of monoclonal antibodies specific

for protein or Vi antigen ot S.typhi.

A
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Fignee 1t ELISA-inhibition of the three sgelected mAbs
from culture gupernatunts of clone XIIX:2DI1EG,
XIV:ID6F7 and XIV:8A2El.

MCM = Myclomna culture medium
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Figure_ 2: Double sandwich ELISA of the three selected

mAba for detection of BP-ST,

MCHM = Mycloma culture medium

I~



Figure 3 : Western blotting of protein antigen of S.typhi (Solpg/lane)
stained or reacted with
1. Coomassie blue dye
2. Mouse anti-S.typhi antiserum (1:100)
3. Mouse anti-protein antigen of S.typhi (1:100)
4. MAB XTIT:2D1EG (1:200)
5. MAB XTIV:1DGF7 (1:400)
6. Myeloma culture medium (MCM) as negative control

2-6 followed by immunoenzyme staining.
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Figqure 4

Western blotting and immuncenzyme staining patterns of

prote in antigens of

1. 5.typhi so/xq 2. S.cholerasuis 100 P9
3. S.enteritidis 50 /Jq 4. S.krefeld 100 P

5. S.panama 50 P4 6. S.typhimurium 50 g

7. F.coli 50 Pg 8. Ps.pscudomallei 100 Mg

9. Y.enterocolitica 100 P9
All were reacted with 1:200 dilution of their homologous

antisera.

™\



Figure 5

26

Western blotting and imnuncenzyme stalning patterns of
protein antigens of

1. s.typhi 50 JI0 2. S.paratyphi A 50 )
3. S.paratyphi B 50 )u; 4. S.paratyphi ¢ 50 }Jq
A, Reacted with their hiomologous ant isera (1:200)

B. Reacted with mab Z1T1:201EG (1:200)

C. Feacted with mab XIV:10GoE? (1:400)

Arrow indicated protein molecular welght of 34,0 Kd,



rigure 6

Western blotting and imnuncenzyme staining patterns of

the same entigens as Fig, 4 reacted with mab XITI:2DIEG

(1:200}) . Arrow indicates protein molecular welght of

34.0C Fd.
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Figure 7

Western blotting and inmunoenzyme staining patterns of

the same antigens as Fig. 4 reacted with mab XIV:1DGF7

(1:400). Arrow indicates protein molecular weight of

34,0 ¥d.

28



-3

29
REFERENCES

Roclkkhill R, Rumans LW, Lesmana M, Dennis DT. Detection
of S.typhi U, Vi and d antigens, by slide coaggaiutina-
tion, iu urine from patients with typhoid fever., J Clin
Microbiel 19800 L1 21y-=5,

Sivadasnn k, hariten B, Jacob-John I, Rapid diagnosis  of
typhoid fever by nntigen detection. Lancet. 19845 1:134=5,
Appassakty Hy, Banchuin N and  Saragsombath S, et al,
Eonzyme=Trnked Lnmunosairbest assay  for detection of
Salmonce!la tyvphr protein antigen, J Clin Microbiol 1987,
I preys,

darreett Jd, Snyder JD, Blake PA, tales  JC. Enzyme-
Pinked immunosorbent assay for detection of  S.lyvphi Vi
anticgen on o arine from typhoid patients, J Clin Microbiol
1982, 15 200-7.

Lacmm! Uk, Cleavage of structural proteins during  the
assembly ot the head ot bacteriophage T, Naturec 1970,
227 LaL-o,

Toebin ity Stachetin T and  Gordon  J. Flectrophoretic
transter ot proteins f'rom polyacrylamide gols Lo
niteraceliulose cheets @ IPrecedures and some applications,
Proc Sat ! Acadd Soib tUsAY 19795 760 1350-4,

O'Connor UG oand Ashman LK, Application of  the nitro-
cellulose transter vechnique  and  alknline  phosphatase
conjueated anta -immunodlobulin for determination  of  the
specilicity of monoclonai antibodics 1o protein mixtures,
SoImmunod Methods 19825 L4 LeT-T71.

Turner B, Thee uwe of  atkaline  phosphatage  conjugated
secont  ant i hody ffor the visualization of 2lectro-
phoret cally separated proteins recognized by monoclonal

antibodies.  J Imauanol Metnods 19835 630 1-6.



9.

10.

Weber K and Osborn M. The reliability of molecular
wveight determination by dodeeyl sulfate-polyacrylamide
gel electraphoresia. J Biol Chem 196Y9; 231: 4106-1¢.

Lindberg AN and Le Minor L. Serology of Salmonella. In

Bergan T, od, Methods in Microbiology Vol.l15, London

Avcademic press, 1988 =111,

Gershoni JM and Palade GEC Protein blotting ¢ Principles
and applications,  Anal Biochem 1983, 131 1-15,

Towbin Ioand Goprdon . fmmunoblotting and dot Immuno-
bindiug @ Current status and outlook., J Dhoamunol  Mothods
P98, Tes dlu-ae.

Mather 5 and Taylor-Papadimitrion  J. Monoclonal  anti-
Lbodies, olecteophoretically transfereced trom  polyascryla-
mide ue sy, reelain their abilitly to bind specific
antigens.  Biochem Biophys Res Commun 19855 133: 1020-5.
Karnjanaharceutay 5, Saruasombath S and Sirisinha 8. Patial
purification ¢t Salmonella Darber Proteins, Manuscript

Inopreparstion.

e
)



ORJECTIVE 1

r
4

To develope ELISA sgystem  using

mAbs

for

the diagnogtic

test kit
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After several triale, an modified double antibody
sandwich ELLSA vas choden Lo be  the system used in the

diagnostic tegt kit for devection ot S.typhi’s  antigens, A
monoclonnl antibody XIV:8IZ2ED which 1s Vi specific, was  used

18 a model .

MATERTAL and METHODS

ronal bufler oxtracted antogen (VBE Ag)

This antigen which vas used in the experiment  could
resemble the antiden 1n the paticnt’s gpecimen  since 1t is
cruder and contains more Vi antigen than the protein autigen
(Bir).

Thia antiden was  simply  preoveared by adding 0, 16M
Veronal buffer pH Bo1l to acetone deied  S.typhi bacilli  and
incubate at 37 C cvernizht  with continucus st.rring. The:
clear extracts were collented by 12,000 s ¢ centrifugation
at -l.(' for 20 minutes ana dialvsed  against digtilled water
at 17¢ for avernight. The dinlysed was filtered ULhrough a
O.45 pm millipore filter membrane  and  was  determined for

protein concentration by Lowry method as modifind by Hartree

L]
(1), then stored at =70 C until used.

Rabbit.  anti-VBFE antisera were raised in 2 NZW/
California rabbits, c¢ach weighing approximately 2 kgs, The
route of immunization was subcutancously, Each rabbit was
immunized 6 Limes, at, | week interval, with 1.2 mg of VBE
A in inconplete  Freund's  adjuvant. The antisera were

tested agninst specific antigen by double  immunodiffussion.


http:itit,.ly
http:rabbit.Ui
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Only gerum surnles huving antibody titer ,1:16 were pooled
and uged for the preparation of anti-VBE [g by ammonium

aulphete precipitation.

ELISA system develoled

The optirsum conditions used in varinus steps of the
FLISA vere chosen after the standardization of the assay,
carried oul with rabbit anti-~-VEE [ nand mAb XIV:iBAZ2E1 as
immobiliced and second antibody respectisvely. They were as

folloos.,

gmount/dit  btemp Lime
l¥t Ab for coating the plate 10 pg/ml 1'C over night
Antigen - 37 ¢ 3 hrs
2nd AL 5 pg/ml 47c 2 hrg
Anti-rabbit [gG-alkaline 1;2.000 30°¢C uver night
phosphatase conjugate
Anti-nouse lg-alkaline 1:250 30°C aver night
phosphatas, conjudat v
Substrate - 37°C I hr

Firs! experiment

Rabbit st i-YBE 1y was diluted in 0,05 M carbonate
buffer, pit 9.8, contuining G.1% sodium azide, to a protein
concentration of l“lﬁﬂ/ml. One hundred microlitres of the
solution was added into ench well  of  Dynatech !Immulon 1H
microolisa pletoy {Dynntoch Produkta AG, Klonten,
Switzerland), which were then incubated at 4°C for overnight.
Atfter that', the platea vere wagzhed 3 times with phosphate

buffered galtine-tveen 20 (PBST) and tapping cdried. One
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hundred microlitres of VBE Ag in variovus concentrations
diluted in PBST was added to each well and the plates were
incubated at 37°C tor 3 hours. Each specimen was assayed in
duplicate.  After 3 washes with  PBST, 100 )11 of  second
antibody which was  mAb XNIV:BAZED diluted in PBST to a
Qunﬂvntrutﬂnlfﬂ's/wﬂ/ml was added to cach well, The plates
were Lthen incubated at 1'(' Tor 2 hours. After washing, 100
ploof rabbit anti-mouse  Tg-atkaline  phosphatase  conjugate
4<iilut.mi 12250 an PEST containing 1% BSA  waz  added to  each
vell and tncubncteed ot 4" ¢ for over night. The wexcess
conjugats wvias washed out 3 times with  PBST and 100 )Jl. of
substrate solution (p-nitrophenyl phosplate, Sigma  USA)  wag
added to cach well.  The reaction was alloved to  take place
at 47°¢ for 1 hour and stopped by the addition of 25 ’)Jl 3 M
NaOH. The absorbance value was  read  spectrophotometrically
at. 105 nm (Titertek Wu{tishnﬁ@, Flow lLaboratocy, Germany) .
[n  each assay, negative control, conjudate control and
qubstrate bianh were also ineluded,  One  hundred microlitre
of PBST was substituted {or the antigen in negative control,
for both the antigen  and  mAb NIV:iBAZEL in  the conjugate

control and also for conjugate in the substrate blank.
Second experiment

The zecond oxperiment. was  performed by using mAb
NIVIiBAZE! as the first antibody for coating the plates and
rabbit anti-VBE ¢ as the gsecond antibody., The procedure
was exactly the same as the first  experiment. The purpore
of this experimeat was to ser whether which one could give

the better result.
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RESULTS
The result between 2 modified double antibody
gandwich EL1ISA svstems was shown in tigure 1, It can be

scen that the firgt svatem, using rabbit anti-VBE g as the
first antibody coating the plate could detect VBE Ag  at  the
minimanl ltevel of approximately 5 )u{/ml, while the second
svstem thich used mAb NXIVISACED as the 'irst, antibody could
detectt the  same antigen  at much lover concentration
{approximately (.2 )m/lnl). Reference  to these results,we
have decrded to use the second assay system tfor testing  the

clinicni specimens of the patients.
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T T T
0.1 0,2 0.4 1 2 4 10 20 40 100

VBE antigen concentration (}xg/ml)

Dose response curves obtained from the assay of VBE antigen
at various concentrations, with ELISA using either rabbit anti-VBE
1g as the fmmobilized first antibody and wAb XIV:BA2E1 Iy as the
sccond antibody (D'--D- -D) or vice versa (+ __+__.+)_

Plates were coated with the first antibody concentration
1o/xq/'.n1, at 4°C overnight. The antigen was incubated at 37°C
for 3 hours. Sccond antibody was used at a concentration of
S/uq/ml and was incubated at 4°C for 2 hours. Conjugate and
substrate incubation conditions were 20°C overnight and 37°C

for 1 hour respectively.
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OBJECTIVE [II: To develope and produce mAbs to Salmonella

paratvphi A, S.paratyphi B and S.paratyphi C.

The materials and methodyg used in this experiment is
exactly the same as developing and producing mAbs to S.typhi
preriously degcribed, except the immunization part which
ZOOlﬂg mixture of  equal amount of protein antigen trom
S.paratyph: A, S.paratyphi ¢ and S.paratyphi B was givea tlo
cach BALB/¢ J  mice in stead of  the protein antigen  of
S.typhi. The bywmpb nodes and spleen fusion with Ag 8.652
mouse mycloma cells were pecsformed, more than 300 monoclonal
hybridomas were observed.  Wooo are now  in  the process of
screening to gselecit the clones which have gpecitficity to
cither S.paratyphi A, S.paratyphi B, S.paratyphi € or the

common epitope(s) of these 3 bacilli.

OBJECTIVE IV: To recruit the subjects and collect the
blood and urine specimens for the c¢linical

diagnostic trial of Lhe ELISA test kits

At the present, we have sera and urine gpecimens from
hemoculture positive patients as tfollows, 14 S.typhi
positive cases, 27 S.paratyphi A positive cases, 13
Salmonella gr., B positive cases, 7 Salmonella gr. C positive
cases, 12 cases of gram negative rod other than Salmonella
app., 10 cases of gram positive organisms and 46 healthy
normatl controts,

We plan to pertorm this activity further until we can

obtain sgufficient number of the specimens.
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WORKPLANS FOR_THE NEXT PER1OD

bevelopment. and production ot monoclenal antibodies
to  S.paratyphi A, S.paratyphi B and S.peratyphi C

fcont.).

Identificesion of molecular components of S.paratyphi

A, S.pe Loyphi B oand S.paralyphi .
Further recruitment of the subjects and collection of
blood and urine gpecimens for the clinical diagnostic

trinl of tae ELISA test kits,

Establisment ot ELISA test kitya (cont.).



