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BACKGROUND
 

Enteric fever (typhoid and paratyphoid fever) still 

remains a major but often underestimated public health problem in 

less developed countries (LOC). Part of the explaination of this 

underestimation isdue to the di~ficulties of accurate diagnosis 

by tie Widal test dfYJ non-availability of confirmatory 

he-noculture in mnuch of the rural tropics. In improving the 

situation, a low cost, simple, rapid and accurate diagnostic test 

that cari be iffordJ to be appl i,-I widely and can be carried out 

in peripheral health care facilities must be devised such that 

accurate diagnosis can be made and proper treatment given and 

that a more realistic epidemiological nicture can be monitored.
 

[his diianostic test snould represent an improvement over 

the starwJan Widal test aod h inoculture, i.e., no cross reaction 

witn other enterobiacteriaceae which cause enteric fever like 

illnesses, the requiri2rnnt of single specimen in stead of paired 

specimens, ard accurate result in the patients with clinically 

proved enteric fever but have false negative hemoculture. Hence,
 

this test should provide confident diagnosis with a single
 

sample, preferrably in a rapid, inexpensive and simple way. A
 

logical approach is that it should be accurate, sensitive and 

specific detection of the oacterium products. 

Several groups of investigators have tried several 

immunological techniques, i.e., coaggluuination ( 1' 2 ) , ELISA(3.4) 

etc, for tie detection of bacterial antigens in serum, urine and 

other boJy fluids. Unfortlunately all of the efforts in this 

direction nave ;icc wIth the problems of precision, 

reprcJLiucib ity aryJ cross rencti vities with other enterobacteria­

ceae . h is prohle,ns can bo attr ibutd mainly to the antibodies 

used is only conventional polyclonal antibodies have been 

empIeye(, Ihe of ,icteri.il strains used to prcducevariation -.


http:icteri.il
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antisera arNJ the uncertainty of absorption procedures 
in reducing
 
cross-reactivities make it almost impossible to stardardize 
 such
 
polyclonal 
 antisera and the respective tests.
 

Por dccurate aidl specific detection of antigens of 
SaImonel lae causing enLeric fever, d Secure and corsistent source 
of arltlbcdves will bhe requlrJ. Properly defined clones of 
hybridana produCing monoclonal antibcoJdes to selected epitopes 
present a rational auproacn to meeting these requirements. Once 
such clones are cnaracteriza'1 arnd established, prcduction of 
reagents of consisteait quality can 
be ensured arnd standard kits
 
ror a rapid, sensitive, sp'cific and inexpensive dingnostic test,
 
i. ., IK,\ cn v; rcc ad the moiecular ccmponents of the 
antigenic Atructury among these four, species of Salmonellae which 
are specific to corresorwi ing established monoclonal antibody can 
also be difined. 
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OVERALL OBJECIIVES
 

I. To produce riouse monoclonal antibodies (mAb) directed to 

species specific antigens ot S. typh i, S. paratyphi A, S. 

paratyphi 6, S. udr'aLyphi C ari coartiion antigens among them 

but riot cross relictiri with ot.-, 6.nterobacteriaceae that, 

coaunonly cai'i,! on teric ever l ike ill nesses. 

11.To develop i rapil, .;ensitive, pecific nd inexpensive 

immunoloq1c I s ant.igens i n urinet,-L tL2ctIno. sa ImorneI Ii 

all f'er irr toe cdiiqnos is or enteric fever and 

identir icai!on or tui cau-ilive species for epidemiological 

mon i tor i nkl. 

Ill. To pro Luc.,ts t kits tnii a _ cif:lpkI aRl] suitable for use 

even in r 1ur,i -r'j , ,s!4i er,u ',cil- ift 1 1c equ i pnerts are 

not rod ly ivii Idl. 

IV. [o irl'enti ecu i (r of tno altligtrlic structurem I, Co:iipone'iLs 

of salrnenellue onicn are specific to aiAb prkJucecd in 1. 
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OBJ(lEClV[ U Till PLOL) 

I To de IOpe arJ prcvj:ucp uioIolcnal ant iboies to Sal onIIa
 
typhi.
 

II. 1o recruit the SuhjvcW ,ndflcolleOlct the b[olJ arv] urine 
spec imen,; for the clifik-il dIdajn,;Lic trial of the ELI SA 
test KWts. 

Ill. lo idcenLliy noleculdr co,,:,nenrts; Of the antigenic structure
 
of S. typn wh icn are pciI Ifctc esta)I i shed mAb. 
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OBJECTIVE I : To develope arwJ produce monoclonal antibodies to 

S. typhi
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Bacterial trdins Lh" r li uw;.j IN this stu'y, S.31;oneIla 
typt, , S. _ ,rttYPN. I , 1) rty ! B0, S. typhii!uriu;1, S. 
cnoleriaq 15,ICS._ eItS., O- ,n,, S. krfEylJ, Acherichia 
col i, Cti. ,/i oi,:L:' 1 ; ,. f-.fvuudo_L, . -, ,_ jarKI Y r, 11n1 a 
onLteroc._ i I Ll c $ r" i A' lL a ri; tNhe patients Su *r kJ from 
:Nteri'c I ",",rl" t,: I- I I I Irin sses P a.d dtypni C 
(ibR lJI) .4nk' U P , K'nI1n.+)by Dr. I. rmoieo Contral Public 
bkh; I wwr"Lury, I;l, U. . 

.PriJ1JC.L10f) I,]-) proL(ini. nt igen was extractc:d from theb,icLer , theL 'n;I ! Barberi,, ::ou I r -II by et al (5,)
 
s1I]IL . '" 1
IiI iC'I I tionI y, wasrr ,l ark] acetone dried 
bacterial olIs ',,' , tr. L nitovr'r: ,l buffer pHIb.4 aed the 
protein , . by 

acit. In,, 


wis p(c iLtV - Lct L At.ractru tr'iChloroacetic 
proc rt , rosoluhiiized , lyophilized arJ 

store &r 4 C tun t uf.l, lb protein conteLt of these 
prepdiraLIM Wo(wn': i t toe UM:-r Lowry !7)n.' of 

I1IUNi ali t Onor ii]IC', 

F,:r-l, CAL!/cj ' ic , 6 to 10 weeks of age, were irnunized 
OnCe evory 3 ,Jy f i. h (JAyS. For the first irnuRnization, mice 
were giTvn _Ui)K ,I p+r n,w ,% Al S. Lypii protein antigen diluted 
to .O I iiniw" '. n- i t I,'' (.J!c) " Irs if4i W ,ith an 
.qu, l c ,oI0 IK C,.li, Ir'rI s ,lj uv,ant (01rco Laboratories,
 
lich. , UcA) sa,ctri,.'vi,,ly inLo 2f ootp ds, 
 2 dxilldry ar J 2 
inguinal [rI,-,i Ir;;mjni/ation was similar to the firstn , sc, 
Immuni zaLiOl eocpt inrico ip,,I t, Frel 'S aijuvant was used in 
SUtMd of Itcoip~ rai mijavaut for the 3Id to 6-- irnuniza-
LION, each mouse was qi'en 2Uj, g of S.typhi protein antigen in 
NSS witnout adrj ivriL sui)juLn,:ouly into tile 6 areas mentioned 
above with the ecepLionai of the 6V iimmnlzat ion which the 



7 

antigen was divided and half of the amount was given 
intravenously. 

Cell fusion ,i cloning One day after the final administration 

of amtiqen. mice were sacrified by cervical dislocation. Ihe 

ax I ary irhj Inqu i nJI ynpn nodes ariJ the spleens were 

asepl,idi I y rolOW . A, I le coll susnponsion was prepared by 

ted!;ij tn',. ly5311 vl. e5 or Fplti ? in the sterile petri-d ish 

contallnirF; rtlh. Ink-, cils were pa55,{J tnrouqi a sterile glass 

woo: col 1111 'on to ooLti ait fle SuspensiOn. Tie cells were 

,ash,-.l .. ,Ir t- iho ini serllm s; kPM! 164,(1 1 4 C and counted 

Tie muse ;nye loa cel Is (XC3-AQyo .ub3 iwlJIy provide3d by Dr. J.F. 
(ear'ney , 0 S!)im,3 iiMIlngdlMl, ,;as lsoiJnriI ws 1y Al in UJA) 

0 

WdSMhnel tnr t. .uS In )errI-I s 0'Il 140 at 4 C and counted. To 

3.- K 1, lyi tn ce 3 . :s, 10 iyelend cells were adde 

andl o / .- , . l . ii ceil I , 4 x 10
7 

:tyelo aa cells were added. 

IIi ( ant ; o (rCe ss 1640 roon 

toupe ri ti r;a. A; t trimer 'pe a tant ,as renoved , a I ml of 

polyntii'il.-,i a IycOe WIlut ion (c 6 -AdUO, Accurate Chemical a M 

SCiolntii ic Lo., NY, UA) w 4sal1 dropwse to the cell miAture 

for I :iiiita it 3 .. After waitting for 30 seconds, the 20 ml 

[ic c.il Ire m rJ 'atil steruirl kPMI at 

0 
serum I..so .. Ii 164( w'Is ,dt' I 3Jr'epw is,- at 37 C, tnei 30 il of 

soru6l-. II 164t) .w.; alJl.i a, tne cels were gently 
Ii ro';il for in1.utes 300 g.centrlI {;< . ora~rer 10 at x The 

su1)t~rn tilL wi ' ro..inovo- mid tie cells were very gentlIy resuspend 

in J, c Cl:i':Ciota ciut ure :5.-Jiufn (R,:PMI 1640, 15% fetal calf serum, 

jluti4rili' <-,',rc iLrtoet I, and- nao penici Ilin-streptomycin 

I J(j I lZo: CrnKnIii rq nvpoxanrn ino, iMIloptOrin and tnynidinc 

Lo ostalin ;.P in, i c-entratiori of m x 10 spleen c lIs/mi and 

1 ;( It I /;; 'i;nfy s I-. /:,ni . in, putrltoneal feeder colIs were 

-,-I ii;,! 1 ;,1or tUP! ZVi InixtureS were plated per well into 24 

well Cslir d,001 ("mastdr, ;,is.i;useL, USA). 1he plates were 

IIlC!iitYi It, Li 5Uo-'CuILI u; i ncuator at 37 with d00 humidity 

,] /,~ *- . ,rorna 10 ;dysifter fusion, the cells were switcned 
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to Ca'llfp' c CI Ii ure lK ItJl 1wittout HA "I,-r Ij ly. Three weeks 
after fi:.Lou, rhj sicwrrltarrti luid le,;lcttiiurt, Wls displaying
hybr id (r110, w,a.;1 n I. i jIly sc.1r . J i t Joslru 
by enzy'M-iI 

(1i," ant IJ ibdes 
II ;;,;I i lticr t.1,11.i;,,y (t II''% d t..,"cr .I below. 

i,r 1 I Is", Or <, ,illt,:t;it i iI io l ll..1t St were cloned 
DY 1 i.i 1., 1 1 1 ! l. . ri. l y, Lr -1 or ai tgitatLe 
c l 1 sIo;f 1: : ,,. 1 I iutJII iri ti ') I,I ce piIete culture 
mcliu]I urn I rl rt,<,.r o cells lI 200t I1of ceII 
SuSp~ri'; 

14 t i 

H : 

!'I 

i 

!1 0 

- T at, I 

Col I s:u s 

I nto c 

, ion 

J'3- _tiI Costar plate. 

was Iur t ih.r dl IutciJ into 
30 ::1 ,, I tire.. iird Ium con L in ir penrtoneal feeder 
Cl s :. ,- . lmv. This cloninlr CdUrI. was repeated 

lI i,; . t ,i I t Cn wt', iI ConL l ii n l -f cIone wh Icii was 

A t_.si i .clr_:: 

AntL1c'IJy r-i i i I 

J. AL Ih0Jy tO r'OtelI f anti (ien Anti ObJ i es In the super­
natant in I- j ,I l Lure wel s conta in ig hybrid growth were 
screenco y it -, i in 9o-ael I microtiter hlnulon plates
(Iiyuatecr I I t.o r:s,i nina, USA). he procedure was as 
describ ' I .-r it HOnri,..f, lO ,g/rn of1 protein antigen (in0.05 i'Ni r i-,: i;.t,, t1i1 ;.ir, pti -J.n) ;xtractcil from eich of nacterial 
Strd in i, pr ;,i'-I s-i.ntLOn>., eeop Carflpyr-onacLter jejuni was 
aJdo tr ',1 ( ln lrtle l (20ci POr plate) and incubate at 
3/ C iAtor . 2 dl Ieantigen)olutiLon ws removed , tile 
p l t s " " t ,* ro' Lirie wi L ioril.a rI i]c- solution ar 
O.Us.; I w., 1 1w t,5-een 20 ) and tapp , dry. One hund red 
microl II ,1;i . i.trt iI t fI id wqis addeJ in duplicate to each 
w,-IIIIt ,If i; I t ., i0 ovr-rn i h "t After 3 washes with fNSS­
fmwecil 20, 10 JI or qo It int i-mouse imnurioglobul iris label led with 

d IkalIii,, pt1hat CSouthern diotechnology Assoc Al abama, 
0USA) wari IdfW andI incubated at 3/ C for 3 hour's. Excess 
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conjugate was washeJ out 3 times with NSS-lween 20. One hundred 

microlitres of p-nitrophenylphosphate (Sigma Chemical Co., MO, 

USA) dissolved in dliethanol:minie buffer (1 mg/ml), phi 9.5, was 

then add xJlto each well is the substrate. The enzyme-substrate 

reaction was allowedJ to tdke place at romn temnperature for 60 

flinults, Dut ror'e bel rl ter'm!Intitd by the addition of 25/i of 3 M 

Nadil. lhe Otcal i ty .405 i waS Mn Fitertek 

Mu It skjd ( (flow _hoori Lut bonn, West GeImany). opticalr AlI 

demllisty ,bOV; '. (fer' v m t t nleal of the optical densitJ. roe 

valu,; of 11b neojatyLe irice Iros' plus three s tarfl ar devations.( 

was cori, tlrJ I 0e05 Iti ,result. 

In ,uicn pl ate, a !irect conjugato control (DCC), a 

SubstraLe tlink (Sb), a negdtive control and a positive control 

wer,e inc I : I . On. r :ni c ro lit. res of NSS- Tween wasiunid 20 

Sii i :t)ti tor suernLimt fIuti in the DCC an J for both 

supern, ttn L 'ins In 56 OneIrI cc1]gat the . hunJ red 

micron trs c, :;.m-, :ryei,mo cel Is Aqp.653 culture mel ium adJ 

Y(. 1 il 

correspouni i,: ,e tn, uac trio antigenr coated in each plate ,as 

substLi oL -Jot r s;Jierna,- dt frlot in the negative and positive 

control i-l I r'- i l y 

uS p ... i 1t t , r, ariIrisL tr in of bacteriz 

i. nintI,; 

this S.ot ior - en or ,nLi-Il antiboYJy in the supernatant 

fluid was '.,ic , iotni ly describ- by darrett et al. 

IIJ ' to !ll the screening methol used in" 


LIA .,r-

briefly, ramm iout~ t-. .._Ly Iy2 ,;erum was diluted 1:20,000 in 

0.06 I'Ic iuu{ .' t r , it J.t6, arix mutcM with pur i t 'Ii 
Ca S lu" c, ,jyr coIr I]: f roT C.t freur ii (k[.i D , trobacter ind ly 

provit by Pu. ,_Pl::im , Ionlott I nsI. of Health, 
aryiland, . inL1) concomot tont or 3 u . 6ne nunmred]r i (il 

iricrol treez o tiS r. ur i tow1 .ltornato rows of the 
r
.;r 2 er , pl ] s. rail alnt-S, ly2rLtt Lrm',u t Lypni 

'i; Wtltt it m],t1o'oJ LO l Otner o el Is.litlL the r orfs 
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Ifhe lat.. 1ri C .jt I-or I hr at 3/ L an j L 1 C ov:!rnl.,ht 
and th {i i , -it l Ihrit i th )-. oJ'P
 
[icrCl"lreILi 
 i n prv,tdnt I luid win Hed LddyU Iotl Lto vi dH. 
[IOIl-VI nu 'i ' 1,1l it Jup m:aL...C 
 ni pl,:wt-' v,.re incublatcd 

~~~~iI 0
for' lL--r li 

. I'\li' , ) !I :L- i,'- ,II ILJ . (;'),I L. I! h i filiilr1­(J-)bi llI ,/:i ;IiMLa l : III EI'-M J.',:f 1:0L; tik t_-;inoI;, '1 1 trl 

dlbj itn, ti iiri [r ,lcrttltr.s triM Cmijyt0 i W IN to 
each ,,..I ,W i i.Ti IontL I or I or at i , thI plates wore 
Wash,.J 
 ti 1:' , i i Po- ,. Lin "y"'0 su str'ato 

(P-/)i t vop ).. ,,0,,11 (1 1Ii t ''tno I o pt 9.5, 1i . I [II r, 

rJ/l I) wi'. .
 LoU pj -. It i I ,lIt.::,i wr e, i cuo:toJ I or 6') ;ii luLes at 

'on11 Ll 1.t ;,tlI',, I,' 'It;yii/itLIC r iact.ion w . thini, t I atcyj.rit, by
 
Odd i l 'i'). "'T J h 2;t
i', to ,:.c l l IVh. , SCrbdrtcIJ Of Lhe
 

colour d . .. 1 w, rot, at 40-) 
 nw with a I iterltek 'ultiskanT 

I I : i (I- cnrl, a subsLrate blank, a negative 
control 
-I;.,M "LIve control wrich was polyclonal mouse anti-Vi
 
adti lh,
I,, :.,.. tin i, r.io ,io In each plate.
 

IsotLypo a i o-a,: ll_, in 
 cl ass, suhclass and I ight chain was
 
det r-;ir:!v y I), 
 inrt irne aI ove. [no qoat ,antibodies to
 
(mouse It!.I, i. i '..'i, 
 (ju~t, IgG3, kappa and lamiO a light 
C;a s (:-,iii,r .,tuc(: ,oo A'soc., A iha:iia , USA) werel.jY 


s uL t tn --i1 1, , 'l.. qitL l eit'! uf OtJ I In
I -M! ;HO i n th assay. 

;int Iol Y , tI ;in l, u n yields 
hybrdo;, 

n itI (IrI of anI i hoJies, the 
.- ! o,,iln ai Lis tumours in priLare (2, 6, 10, 

l,: e, Aldr'icih Chemical Co., WI-, USA) -primed 
IIAI/rI.. (I. In[ pristano was injected into micen) 

intrapei',,n...:ii. At I wek after the pristane injection, the 
mice w,r i /!, 

*7 
' ( x 10 hybirid cells in 3 ml of NSS 

i nltrapor i t t ll Iy. 



RESULTS
 

ProAuction of hybridIomids Ien hybridomas proJucing specific 

antibodies aqdinst protein or Vi antigen of S. typhi were 

estabIi sn, lhIe clones were isolated from 2 fusion 

experi;,ents, ihey are desIqndtod ds XII:I:DbCU3, XI II:2D1 E6, XIV: 

dA2Hl, XiV:,aiA.LO, XIV:.3A2E10, Af_:A F1, XIV:dA2l-12, XIV:ID6E5, 

l;i[IIIIioi 1)1II in Isotype IIIe results of jirnunoglobulin isotypic 
&<,5dy ,in,prcYMnDtW in larIcl 1. 

I 101 , l l :;)dIlesc eeIc'l ,i ant lhe specificity of the 

;iionocI ofr!oilt Irdl, or rotein or Vi aitgejii of S. typhi was 

invstli rU,;ry I.,), -, is nJ a panel or protein extracted from 

1 ri;,Ctri Iin ;nlr;a. : t , . aratyphi A, S. paratyphi 13, 

.i,r..yr ,: K, . t~i:, ;ur I S. i . (floi-ra,;uis, S. enteritidis, 
S. idl [ I'] , L. c.oi I, Y. oeiiterecol mil , Ps. pseudo­:l, -Il"l, 


:hi },dto , rin J ', ef jejum purified,i c i, e cel l C. and 

Loir I. foe rh' j ,ri snown in kii)le 2. One monoclonal 

t lrklic,O Ai I:1 CoCK) t recti vity to antigen S... IIxnii D Vi and 

Lynn 'nI _, ,r anrtix'l iesI XII:Y M1 (, Iv," noroclera I X I[ :dAH I, 

- A2EIs, A XI1:,eAF1Z) reactive Vi.(1:.oA.., IV,:A2 1(1(, were to 

altitie O, /. m l o. Liarityriil C. last four, mrionoclonal 

jrLtti)Olic, I :'W: .', XI lt: , , XIV:1DbF/) showedIJP v:I.)OLu 

t;Lren;y rP,.LtOf L' r. tYr[ni only. 

Lno (m4;ter 

ex) ;,, I .crS . t i jrtheir the specificity of the 

Ih v. t 1iot ) and ELISA-innibition 

I i; L S 

1r(CI "n I !O, caru I y nri perf ormed RIe results.f ,r rrit 0e1 . 

arK not yet O.WL,[,iL:-J. 

http:XiV:,aiA.LO


Arnt ib AJ pnuc ~i on 

PpI I 1, Pr Iml0i Ni (; which w,7-re i nj ectc-Ji I Oour 
llybri~i c..I Is arfo,- curreiitly bi~inq obsE.rvc,-I da ily for asc i tes 
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T c-le1. Characteristics of monoclonal artibodies specific for 

proteiln or Vi intilqe'i of S. tylui 

Cione Cldss or Li.rlt SpeclificiLy Source of 

Iw1P0'),F'UtC Id%) C iIdnI immune cells 

Xl 1 u).i I J K Vi 

XII ?.' 1L1 K protein lymph node 

XIV :8A2L1 i 

XIV :A26 

$,I1 :H A2,tLI " II(1 k Vi 

XIV :6AtIto II 

XIV :6JA I? I Spleen 

Xl Ii, r.): 

X I V :1 L,11t) ltG protein 
Al1J 1k~/i: 
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k011 2. R"dctLivILty or [o[I :: .v .r ; oll , to d pa(el of protein extractc j 
f ro, 1 .nr:tert i d,:.orle , :d ric1,i I ol ceIls or CLdspyloO ,ict;r 
Ju]ju ill hrJj pij'l r ltj 

j11JjdIf I I , 

" ,: '': 

1 

o I;~,CJ~ 
: ( .. ,t ' 2 :3, -

-, 
1)P 

P..,u 

0 

1 

'1)L. 

.jjL -

A il 

lid 

. 

, V 

'? ,1:I I 
1. I I ? L ,I . : 

o . , 

/1/1 

:Ui.3O Id ).vu1 hJ 

I iX~1 u... U i' 

I].. .L) i .1 oJ116 
,.04 .14 u. 

..".. 

. 1i (J.1I-_, 

.iV, 
' 

l).o. 

.,' 

. 

i 

[ 

. .11 
1 

19 

u. I..,1? 

)0I' 11 

1. 

13 0.1.3 0. 12 0.14 1.1? 

0 .1 0 .12 0.1j 0.14 0 .1/ 0 .13 
0.1 0.10 0.10 0.13 0. 1. 901 1~ 0.~... . 1"­ ")6 , 4 . 1,1 0 . 16 l 

0.10 0.19 0.14 0.14 0.16 1 .86 

0.1 i 0.21 0.12 0.14 0.13 1.92 
i /i 

u .I O. 0.12 0 .1 0 .14 1.93 
0.13 0.1 0.13 0.14 0.3 j.,12 
0.12 0.13 0.12 0.13 0.13 0.13 

.13 0.1 0.13 0.13 0.15 0.17 

cf,,.,,,, . t 'i4"­11.1. o 
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DISCUSSION
 

Ten monoclondl ant bWies specif ic to S.typhi established 

in this study can b. divided into 4 groups on the basis of 

isotypic characterization awl the specif icity. Ihe first group 

(XIII:Ith OU) has isotype igG3k with Vi specificity. the second 

grouL) cons5t,d1 Q -) rMonoclon,il antinCIfoies (XIV:8A2EI, XIV:iA2E6, 

XIV:dA2EI0, (IV:dA2f 10, XIV :dA2FI ?), ,i I h,:lve I]Glk qith Vi 

speci f ici ty. Those 2 groups r'pCt difterently witn S.paratyphi C 

as shAwn in WAY 2. lne tirL group nas no specificity with _S. 

para tlyphiC WIil Ie the socoul group can react strongly with S. 

typni aji weiK I y with S. ,rdth yi _C. lbis result suggests that 

tein ii polys acCnI,Jr I - r'iflins in the protein antigen preparation 

of S. typ , 5 . parayt tlp C alM ho, 2 groups of nAb are 

spec ific to diff.ro it *n LOpe on the Vi dantigen, therefore S. 

tyh i anrd . urtLyu L should have scine d if ference in the 

comiporit.'rif t f tLne aijernic str'ucLure or Vi capsular polysac­
cuw+r tie0 

Ih- tnirnj group (XIII:2DIE6) ajd the fourth group (XIV: 

1U6L , A'IV:lME, XiV:IUF/) are oth speciiic to protein antigen 

of S. tynni DuL have d ifferent i sotype, i.e., IgG2ak for the 

Luird grotq mirl lg t, for Lb; fourth group. The specificity of 

LnSe MonOC IOcOI nMLt S for sane different epitopesID'IN. the or on 

tMi proto ri int iqn ar cirrently oing investigated by the 

imnrillron L.GIcMiricQUe.ottin 
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CONCLUS 10,1 

A llyhr-ifJo,,m tIchnjo lOjy tisKK '~ 

mlOIOC 1Ol~I (Ilh e speC to I. LyNI'~cCifIic 

ca f IJ fl -iWI inlte '4 qrurv,,, in whj imP 

VI dNI ql(ri ve I A jr-?ou;Jq do' 1 

1 1 1 -:! p 0;y r I. I (f tn . ( 11 i 

IIriKL 'K~etf Lyoti , ni,1l or. 
or Ui! I, 11Q'0,t LV LkOt or- iletf (1 inj 

i i' it I luif 01 tn hep t i, lts 

sh~d and 10 
Mi t1 maj tey 

, 1 SPCific to 

U d -r of 

.. or the 

L'Adoveo 

dn':]rtihjcn in the 

t1o pmnent 
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OBJECTIVE 11 : To recruit the subjects anJ collect the blood and
 

urine specimens for the clinical diagnostic trial
 

of the ELISA test kits.
 

Ihis is currently benrinj performd. At the present, the 

total number of the ,;p)cimoris is still riot sufficient. Therefore, 

we have extt-i l,'. tois ictivirty turtfoer to tue? end'l of this year 

iumDOr oi thl spec iinens (patientsar i hope tot the 'I i coUt 

aryI contro Is ) , I I ) obta . 

OBJECTIVE Ill 	 To identify ;molecular coInponents of the antigenic 

structure of S. typni which are specific to 

estabI i sn ima). 

lhe i;;;u.:,oeolottine :pr' bent to identify the anti geni c 

ccnponent s) t is1.tyonnoo urinerinvestigation. ihe result 

iS riot ODLijnar)ie y .t. 
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WORKPLANS FON rHE NEXT PERIOD
 

I. 	 Develo nent aRv productIon of monoclonaI antibodies to 

Salmonella paratyphi A, SeImonella paratyphi B and 

Salmonella paratyphi C. 

I f. 	Furtner riecrlijtIrenI of the Subj,?CIs aWid Collection of blood 

an urime specilnenS ior tle clilnical diagnostic tridi of the 

ELISA test Kits. 

Ill. 	Estan Iisriment of ELISA test Kits if the desired monoclonal 

a1t bc J es arc acnIev-l. 

IV. IdentIt 1ca10( or oleculdr components of the antigenic 

sLructiro oi- . typIl (continued), S. paratyphi A, S. 

paratyprii n iW . ariIypnl C. 
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1lACK G.1QU_N_1 

Enteric- 1f v11' (typhoid and paral, phied ler) st i II 
rema in.s a major but of'tenr undere; t i mated public health 

problem in Irm's developed c0ountr'ies( ( LDC). Part. of the 

explair t i on of t.his underes.t imat ion is due to the 

dif inl t wu tp diagnosis by tes-t andolf" ,'o" the Widal non­

availiili i t. o,It (W ir'malitrV he(1JIulture in much of the­

rural tr'pir-. In improving the situat ion, a low cost, 

-ilmp}i lapid ac(uraWit (liagnostd Jc tet that can be,, an(d 

a ' f. (lI,:t () h'. app! 1 i dI- Iy 'Inl can be (alrri(d out. in 

peripheral h,i lth car- fhci it musit b IOWnd such that 

nciuiiatn Iia(gn"As ~n IIIWII proper givenR bp and treatmrenit 


n(d)(that a r iat ,i ognjo picl't can
mtvi u Iisi "pidl .,iral re be 

jiagros t tH hul1 l'e)l(.s'llt 

over th, s tandard Wid"l lti,. . ,and.haopn:ul Lure , i .e. , nho cross 

react i on with ot hr Pntrwlvict~r iane which c(Iuse eriteeic 

rover I ik, i I Inp'. s,, , the, requi'ement of" single specimen in 

st.ad or pair[ -pec i fmnc, and a'ccurate result in the 

pati. 01ta WA clini'lly proved enLtorc fever but have false 

ngativ,. hemo,utur,. Hence, this test should provide 

conf'ident. ,iagnoniz witi a s ingl e sample, pro errably in a 

r':api., irxp(.n.liv and .impio wa;:.y. A logical approach is 

that it ,hould he accu .ate , sernsitive and specific detection 

ofr the be L I.e u: p rute(il . . 

lh . ; es I III :ini improvemnent 

Several grup-; of inves.tigato's have tried several 

immunologicW l techniqu,,es, i .e. , coaggltut.inatIMn (1,2), ELISA 

(3,4) et., for the tle.t. ion or bacterianl antigens in serum, 

urine ansd other body fluids. Unfortunately a] I of the 

efforts in this direct ion have nmet ith t.he problems of 

,/.
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preci, ion, reprodur ibilit:,' ard c OS. r'ea'tivitieg with other" 

enter'ob:cterinci-ac. Thisu pr'obl ms*'Hcan be attributld ma in ly 

to Lh. anti bdiep usded as only convent,iorl 1 oll~tl yc Ionul 

ant. i hndi, i hh.a rWrempl Ioyed. Thu vari at.ion of L r t.erinl 
mt.ai; i siprtodi .,c e)I' il. antL i so rt aid the un ertait y of 

tthi ol') i(ollpro) tuO rl ­ in re(.ucingi roqs- iancLi vitie-; mak it 

Slmost. i mlpomtt-;.;ib to .itittrd i Z.: 0n,21such po y 1ona1 anti mera 

andt the ropiti :t .\ tt: . 

F(or Oet a nt. sp:iit et. of of'. itd i c ion 3ntigens 

WaIltoneI la anut ir.g unI.L F. ever', a .c tor ' and constistent 

soiurc o, ant ib,,dio will h: ',qui'jred. Properly defined 

(i ,1 "rf hyblridomi produci r i nlilc. onalI arnt i botd ies:- to 

Mel.atId ,pitJP,, pr rieiel :a rat. iona ;tl i t meetingacWl oh 

the -e q Iri i ;. (1e su ,-it i o- aie cOrn.rI(ized aridi'*p [tiw 


,
".t a linihi , ,, 'I.0 t' v'iia nt i M t "lnni ! tti ! quality 

earl hf). onsurta',-d Id:1 k t fr[ rapl).id, I>i LiVetIldlr !; , l ?l d nt Rens 


-p ripF ni] ine. pon I v - ,ii ui.iti vt-.sL, i.,., EllSA can be 

" ucttvd(i I (adh " lt) moeua IvIIhi componenrits 01 the ant igenic 

.trutir'e atrtig- tamong t'our species of S'almortellae which are 

'sIcific. to correspondilg e,tiblished monoclonal antibody 

OaL also be dirined. 

http:rapl).id


OVERALL OBJECTIVIES 

I. To produce 

to species 

S.parvttyphi 

them Ul 

Le i ntcen 

illnerme.j 

mouse. imnolo lona l antibodieis (mAb) di.rected 

specit'i, art. gris of S. typhi, S.patrn ytphi A, 

h, S.pii typhi C and common antigens among 

Tiot. qiroHml iCve n ii with Oth(.r erLterobuc­

t hat POillroiyI v cause enteric fever like 

rI. To deve lop u rapid, sensit ive, specific nd inexpensive 

immunol og ic.al t est, det:c t.i ng sa lmonel la anL.igen'% in 

uritn and sra t Ih diagnos isaof enteric fover and 

ident i fi tL ion "F h caun. ive species for epidelmio-

Iogi cal moni to ring. 

ElI. To pro'duc-e 

use V 

equipmeatL. 

test 

in 

are 

kiL . that tr. -simplpe 

ruran I rea of C 

nut, readily 'L.iatable. 

and suitable for 

where scient ific 

IV. T'o identi 

structure 

produced 

fy 

of 

i r I, 

molecular 

salmon Ila,. 

components 

which are 

of the antigenic 

specific to mAb 

-, 
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I. To test the specif'icity and efficiency of established 

mAbs to S. typhi and to idventir'y rmo1e- lar components of 

the antig nic , tructure of S.Q,,-pni hich are specific 

to establ i shed Whbs. 

II. To di'vol opu I 

diagnostic test 

AI.systerm using EStabl 

it 

shed mAbs for the 

[I 1. To dve I apend 

SaMone1lla purntyphi 

produce 

,, S.prat 

monocl ora I. ant i bodies 

yphi B and S.paratyphI 

to 

C. 

IV. To recruit the sulbjer tus and collect the 

urine s-pe imons tor h clinical diagnostic 

the ELISA test kits W nt. 

blood 

trial 

and 

of 



7 

OBJECTIVE I: To test the specificity and efficiency of
 

established mAbs to S. typhi and to identify
 

molecu lar components of the antigenic
 

structure of S. Lyph j which are speci fic to 

established iAbs. 

v~ 



MATERIALS AND) METHIODS
 

(Con t . 'ro in pr'cvi omi progieqsii repoirt
 

fic. t.t, t.- !, r!l1. S ie-4 i i _1by IFL SA-i nibi tior 

II S.\- i 1h ti t. i', Jo'I- 'orled to co} i irm the 

spec i ffi c ity , t Ie(, eI ,'ct.#'d mortio (Ioial ait, i bod i Is to S. t'yphi 

pr'ot, i it lint i g,,n ( BI'-YT . "lii: noat. mo'nclonal anti bodies 

f'rom ,.it. IIPo0e :-itIp I I; rk .t w er Il, i \ ed e uil. oe1o I ie ;i th BP-

ST t,o gi , ' i roi il ,oi, ''rit lr'z i i . -f ' .] - 1000 )jg/nl in IS pl 

7.2 and tlh, .. to r,.:. .,re inoco bated t 37 C, overnight. 

A f.e'l' r h' i n(,ti"b.t it t L(, r e('ts t t f',)t" ' tfif it i rig BI-ST 

pc( 2' it ai(t,l. )to){ j h.b iridilite tIiI[SA a: deici'- ibed in the 

i. 
-. ['w ll i r~tg te,, t. of' [f'evfV io s p rgr 1".po ' . 

"2. Ff1 ' i iiev , detrs~j j ot .. i; f'ox' eeL.c.t i on of BlIl-ST by double 

h . I o,,ted mAbi frm cru t ure su1pe rnatan ts were 

used t.,) dit,ft. ltI'-ST bv double sardh iiI ELISA (3). The 

ptroc idui'e ,. ,-; tfl II oIwabbi aiit i -ace tone d'ied whole. . 

e l Is of' S. 1'phi RS-S'I') las d i I o t,ed I :500 in 0.05 M 

carbonate b tie'fr , t.lt 9 . P ar:d 10 0 ul Iperel I.a ridded to a 

Mi cro 1,i s Imm I or ' I plat,, (Ifyiit,,-'h,UiSA) . The pl.ate was 

icl,ulml,1-, at 37 'or 3 hour's. b'l' i I O 1 P-ST)l whic h was 

dli I lit ed ,rom . 1 to.o 50 ig/mi iii 0.'5% v/v 'fween-sa line was 

added t o uich wt.eI 1 mnd i ncubtat (d lit. 37 C f'r 2 hour's. At 

lio en'rd of' i r bat, i on , 100 , p -r ye I1 of each selected mAbs 

wlas aildd aitw a!-g i riciit,(,d ait I C, ove rnigh t. Then 

l a] [ie,,'- phu phla. -e ,-~jigal., oat. at i-mouse Ig (Southern 

binoet''irgology, Alalim.ni, USA) which was dilut.od 1:250 in 1% 

t./v RSA-Tw,,cn-s;n I ino a, tddedr and incublated at. 37 C for 3 

hours. A f'r, sh 1y preprt r' cd p-ni trophenyl phosphat.e in 

http:dilut.od
http:lalim.ni
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substrate buffer was used aE substrate in the concentration 

c,f I mg/m], Threaction was allowed to proceed for 60 

minutes and the optical drur ity was mreasured at 405 111. 

Duhr i rig eaob op be lore substrate react ion, the 

supernatant Fluid was discardend rln(d the plat. ,i:; washed 3 

tims with 0.05% v/ Tvn'rn-sal ine. 

3.'.odrurt d!_(15Nv I OW tat!.!c._l-.-paJ?yrr-' .- e troph or l 1yark i-. d ec es i s 

S-PAG.Pwas; performri (or sepa ration or the S.typhi 

prote in antignri int.o small Lands on gel prior to transfer 

thasa bands to ri troce l] ose i I icr memrbrane (Western 

blotting) for usoing in ironh.1tif ication of molecular component 

ofr .b aut. ign: by ra:;-,ting with Sel ected mAbs and 

ir rmrn oynzyme sea irirn (5). 

A slab gel w;ay performed on a 1.5 x 160 x 180 mm 

slab u.s;ing a !1% ayvltamide whicoh prepared from a stock 

solution of 3 % /v ncrylamide (KEoch Light Ltd, England) and 

0.8% w/v N, N-n! thylone hisae'ylamide iLKIB, Sweden) in 0.375 

1 Trin- 'Ii, pH1 8.8. The go. also contained a finaI concentra-

Lion r'1). 1% u/v SDS, 0.0)25% v/v L.tramethylethy lenediamine 

(TEMEI) rnd 0..,(5o% w/V am:or ium pn rsu'l fate. 

Who-r.rtho n:1!pa r" t i on gel ,as pi yrrme r ized, the 

stackirg got ,a prepared It" have a final concentration of 

3.5% : r'Jamid, in 0.125 M 'ris-I , pH1 6.8, 0.1% 14/V SDS, 

0.025% v/v TEI:LD and 0.05% w/v ammonium persulfaL.c. The 

strirkin g a s.a: on the sepnration gel. Theloaded top of 

gel wa.o asIIowed t, have a complete polymerizaLion at room 

temper'atnLre for at lea.t 3 hcurg or overnight at 1 C 

I / 
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3 . 2 S~it L t~Vi t..l.II
 

I" fP ri'ro[Ile: el protein 
 ant.igen ias mixed with 
equal '.avIli. ,(f :;aIIpl,. buff t el ich Contiliined a final oncen­
tIa t. i)i () . 0 G25 .1Irr a- I I p1I G. 8, Z. V./v S) , !0% v/v 
9 1y t'OI, 5%, v/v I-I(r,'it 1 o.t.h rIr arId ). 001 %w/v b rormphenol 
!),iv ; c i lidI,.it f- (iyN., 'I'll. li t'.d w0ren1 sarnp [ elea-; 1 heaeLed 
i t i 1i i fig 'at ,. 'o 3 Imi . he I r , I oad i ng 

1 . . \'*r, i.a I . I.i..I itlp.iii uen 

i)li hu Irilr'1. li'fro I i t.r t.h,.,I' h e en t.ed samrip1e was 
l ,,trdeil a rd ' 1o..i'i i Iea;i r a r'V i fd oi t. i to e le t.rode 

hitl fer , I th1 5l (' i rig f e ill I'o pprot r o ii mat(!I y - hours 
u ig I ,ir . ,' r'ir*.:30I , f rrA ILizt gel. Whien the indicator 

dye rIf h,,, I Vriom it I tori ge I,h )t. t t he elc't,rophoresiS 

a ft to ip, .f Tihel i,.I %,,;.I"i tkI ,r out fo "IWes te rn tbot t,ing. 

2. -ter( -rri 1. )1 -to t I i rIte 

'lie-, ,,lp.;f t.(1 lprot Iin bards from SPS-PA GF were 
Ql. Ct Ifhe) o. i atl ly tr'anser'ed to r,i t rocelIulose filter 

.% ,I ,. 11ihralt1i r" illd Su.h l. I 13A 85, Gerrm ny) by a 

[ruins tL ;t pvar Ctt.w:I,itbh 5 C* co i] ring .,ystni it (1,K B, S w .den 
;tt 90) V i i ghil. A ti ' I 5,''ii . '(r (,(ttn i ning in T i ri IIa base,
 

192 1r1! 1 (,i I i trild 20% v/v me thralo I w(I used 
 in this 

!,I t. t,i rig (;). 

5.! .lrrunrrrri 
" =m,' : n 1 ng i in - Ii, voc_5 I I ose Ii I ter rerebr'ane 

The . r a :tfe reo-d pro Le i r h)itrd on ro .1lu.1 oseri in'. _e 

t'iI C,.'rrflolitlr'itarrl r ' eflict ed w Itl theo s I e t.-!d monoclonal 

i ,tI. i l)(I o pa lyeylanIIi Int i sera a!id a.ti ned by i mmuroenzyme 
met h)Il in 1,f)I Ia,:;. '[l'o rrI.e risfereod nitroce L u I(,,.e filter 

membraue, ,ar; 1a oakd in 1% v/ v 'Iween 20-PBS po 7 . 2 'ween-PBSI 
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at. 37 "C for- "30 minutes. The uoccupie.7d proLein binging mites
 

on the filtr.' 
 :zmtrunn were. ble ,.kud lv Ilcubatior in 3% w/v
 
bWvini, .,r'u llumi 
 (BSA) in 'Trween-PlS at. ro0om t.elmperature 

Lor Go tle. an ,a ti:d plItt,.7"1m. Alter rin ig wit.hin s oLat.n 


i'rI'4 - l U i"I t.tl t h Iit, .' ftilter m bit-w incubh ted rtoomri.n
t 11 

tv'ml),rat ur+. For 2 hours> wtl h d{il)uted an .ibcdy it, "I'ven-P|S.
 

Th an i itIoyi)(1y .. .' it'] ij se i (( . Illf l 0!li I la t. i bl)li. or 

toU ,l .lye t. i.;.is 


th, F l t. r mmbrtne.6 n WILh.d t. in, Tw,rn-3S, 


posit ,V r p, i.,'I onal rum. Afte' i ni'ubhat, ion, 

2 f,...3;LiU ' 10 

Inrk luto,,.; ,.:t',a I 1I1 . I he allla;l in-,. 'hosh.liA.as . ('krljug e.d. goatL 

Ilnt -Illol se tuk. tI aiil,,DemkI)lfI I o r' go;l st/,t. -thulIlln I g 

(Sigma, ' ,) .t i,.t, thi ;lIbrsr . f Iter dek(om. deen)t dO(1 on
 

t1he n7t. 7ur,7, fiqiIat nl7JI ,,I'. It. wap diluteid 1:1000 with 3%
 

u / '. iSA in Il I" ri- ITS . Tihe' i ubat ij ks u f
l wa perormlell.d f'or 60
 

minu ,.l.-, r+oom Att.'r
at I .'nlplitt ou.,. in cuba tilon, the filter
 

nwl ra i n l t follr3I s. s 'it'Lo used were 4
tol I m 1 t' I 

mg I-riphl.hl I ho-,phltt (S 2.\ ) nd 50m;t itriul ) mg O-dinnisidine
 

telr'ar Wl.. 71 (S Illt , SA), et h l.;j;' ,li. M:lv,\, in, 10 MI of'
 

-ust- a t.r hu f fe,r s;epu raLtl. (7, H). They wer e mixed
 

tug ther thli 1It t, ' The
ilk i t us,"-'. S.luiRtr'a (H wee' 
appl idt o) th t i o lf'mlhblrn,, Qnd the(l 'ke ion allowedr .k;L. was 


to pr'oceed . 5 mi nute t he(n the 
 f ilter wts rinsed 'ith
 

II) waterI.t' tt) slop the rihilt i on.
 

"ITh+pr.i,il. M tti ot' .o ri)I.ktatvl'. ) olut. o (7uld he wiped
 

oiut. 
f'rom t h,' fi ltt, r 11.,:nlkvin, biy ujotori w(ol soaked wi th
 

ween-IllS h' t'or, let. 
 i. air dy'. The red purple color was 

I'l.:n o,fl t.hk1Uriat t.i andl .k(, 

6 P 1Ik" 1111. ' i i . , l_ lu ' t . l'1 i .i orn 

'the mol.c,'ul ar" we ight. of any protein band on the 

separltod g! or" nii. roace:Illose filter membrane could be 

http:I-riphl.hl
http:hosh.liA.as
http:uoccupie.7d
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determi ned by compring its e1c O'trophoretic mobilit y with 

known pro teini mri'kers (9). A I inear re.lat.Ionshi p ,ho uild be 

obLaiIed when t.he logari thms of the: moleculir we gi.,hts of 

s t.aindard pol t i h cpep(hai r. re'r, f1 Atted aga instt their 

r:I :cC:Li v: 1 i r p olii'et i(p ili( i 1 i Li . I ). 

If - di Ee. I _,' _ ,ii ! ni uI i _ .r I 

di atiiri of tIucking dy migrat ion 

Thu di . t.iiL(I: as; n" su re, Iform th" top or the gel Lo 

the :enther of the fprt), tAn or th, d3e. The protein 

ma rker : in thisa o:.p. rimonL, I. ;r ibovie plashma a Ibr 166.0iumi 

Ed) , .,gg al bumin 1 15. ), bovi ne pnureanua L.rypsinogen 

(2 0 EI) i,',il i,milk M;- w) go]O libu (IM. 1 Kd) and egg 

whito.. lys-L<);'yn I I d). pro Elin rs purchased.3 All to iil wse r'e 

from)l ,g ma~ll , K'SA.
 



13 

Cont. f'rom previou.s progress report) 

In the p vi=ou p'ugres, r',prt there were 10 clones 

of hybrid st 'vtl 'd, btt U rt unn',' at elyI we have Jost clone 

num r . i I DL 'U rI ,+ 1. hi e IWLOII ,t [,loia hyb ridtna at. 

the pres nt, lhv, , ,ybrL ,i s ',.r, divide+d into(1 3 groups orn 

r i.(t onthe bi i " tb ,jr J.'j i I: c'harai#.t e i zaLi , and the 

sp,+ w i,' + t W ,. 1).ty 


i*,r~r ;,', N 0 10" rrum vai I grioup was chosen 

If r furt he.r a. v .'lo [ DIi6,studios. Thy ' n XIII: XIV:1D6F7 

,I 2anal XIV:HA fon. group I and 3 r.'-spvcLiv l+y., 

I1. Mpen OW"' Y or MAb-t 11IA-rihibitiRAKid 

Th, 2 .i,,rohentt".W nAbs were used irn ELISA-inhibi­

t.ion. Their itjt'.Jtias Y ,: inhibited by BP-ST at. various 

eu- e.'i t :'anton,:- i."., I00 pg/ml f," tuAb XIII:2D1EG, XIV:HA2E1 

ailnJ I bi)(' ;ml ,igniu I.\ I lThe increasing conL.enLra­f.o ( D1"7, 

tiL or I" '-ST fruit 20O) to t(0 ,QOR/m. could decrease 

inhiiI, ju Ni:O2N with ro irlhibition e omnpletely at 1000 

).g/l] (Figur 1). 'ThIb s1;ewM 1t. y A' these mAbu were alsoA tf 

t.'ted in Westerr blott ing (inmunoblot Ling) described below. 

lhe ,UituIe'' suipernataltn. t'from 3 representative 

hybrids' wele usid fur de.ect ion of PP-ST at. the various 

(:onk'en tralii ,Lm . [he r'o It.s were hhowri in Figre'2 that the 

mAbs from grp)L , 2 anid 3 ould d etect. B3P-ST approximately 

at the :,nue' trat.ior, Lr 10, 5 and U.1 pg/mt respectively. 
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:3. W s tern _ i i.t.ing _t(rd i )muno(erzym( s ta i ri 

TIho , Ispazrt'.d 1):'otttin handfi of' S. typhi and standard 

pI'(tl. irlill larhtrlw i-. r't I onto ni trocellulose filter 
t


i.tn ritri t . (.)i Ihi, s iuitf t ratn i t-r!d f'i I t II,, t It u pi rut.o i ri intiarke rs
 

t4!I(' 1i t. Il 'd tI t h (it )u o. i( i ]U dy , Iht S !plr-lt.ed protein
 

,:arit. S. . phi it lS r riOlUSeil , S I A ai rn s.i ii1 l Wlllr(rr;-VIiitil i9 

at i .. tiJ11 i 1, t i -s:r',T ( 1. --- I' I I)( , 1 (- M Vi 0lon tint i-prote in 

alt ig n mnnli .w;crum t ;--' I: i 00 i),Ab YXII: 21) IE6 I:200) and 

\th X IV: II; 7 ( I: I u ) s 1 1,. - p, i fI ant. i b) i If i.'i orf. e 3_.__'9 

'It,>15-!ulW i, i(I r ' I. I it I )ire anti g-ri i,: do ter'ii iuarut than 

. i m-: it t .1 thill -fit- , . 1 'i0 , ,tt'- rui arlt:; in -STi , ipA 
jlr ,I)l1 , 1 'i Ii h I on; id. lii, tao it . ! ! . I ii, mAbset.,I 

I - a , , , n I 1 I I ,Int" 1I1t) I m ham d . f)l I tr dt. ad t he sarIme 

ri,l 1 1 , t i gh t ,r: i,) i'-u u 0I-.'II 

I , (,lI i.Lh 1,S-Ikll hut rit. wi t. >-I,-ST. T'Ie rtLein hand 

Wh,I It ri to I t uA IDG;1.7 aid(r th' 

wIIn(II.tIe 'r tIt( .r(paration 

t , X! V w. than band 

1.1, i'.tt.d S. 1 , i. X II 6. . in (f", I : !)1I Th Ii Ctt',-reintc i i ze the 

r''i !ittt ih id,: n,ugg :;t-.rl that. iott i mAha did not react, exactI y 

on li .I.ti m' IIii' to,1o,p - . t mtiI I t t:(,-ight of the reacted 

ifl.Nl ," t P IIlli I I I'I-(r a ni cmjr'v\e of' Cooniao si e-t ittaildllldr bI ue 

mla i rut, Itrt * 1 llrtrInl,:illf-; t t it ! sarne f'iI tm ieriembrane . 

The r-.a) ; ,:' tlhai, both h l im d.i had the same molecular weight 

I,1'3.1,00 0 JLt I1.orl, (3r.1.s0 Ed) and had the same relative 

if(t) i I i t I, I?t' ) fI 1 .'5 1 . 

lt, Iuari "; ,.r',.I hrnds f" all protein Finti gens were 

revf.a I (el by n i b,t,,,'nvi/VW uta ini rig w i t h their horno logous 

anLi. o r: I igi t 1, A Milt than 15 1)rote iiI bands in;.) . 

ea(h pir n,t1 iti at, i O.( i ,t S'(,!i, 

Io th I At) tt o I, ttes Iti fto r their spec i ici ty by 

rfea.o-t. i ri cith p ,tt.,' iI a t. i geric oI S. pitrntyphi A, .S'. pnr tLyphi 

11 irld S. tin r typhl i C (i ur 5), S. ('ItoJe'asu is, S. enteri ti d s, 

S. k ro 'o I d, S. piamt' , S. typh i mur i im, E. coli, Ps .pseudomal 1 ei 

http:plr-lt.ed
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and .entvocoliti JiC0 91.,_7). They couJd react weakly 

w ith a band of protein or" the same nolucular weight from S. 

paratyphi C, "S.ohciolonsiis anid S;.typthimurium although these 

react. iorl H (ould not he st- ri ini E-LISA for ident.ificat ion test. 
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DISCUSS ION 

The .fpe( ir'i :itIy of 3 refprointive mA ,swere confirmed 

by ELISA-inhibitior, anid r'ound that it1-H-,1 croulci inhibit, their 

a'lon- I)617 morereactt ion.sl. [he XIV:XM W needed cenrit'at.i on of 

hP-ST to ( omplvi n i b i i ..ion, th i s may duo o) the low 

"pit.opi' ,l.rs Y on the Iit. 'he: .[me XIV:HA2EIiger, which 
i.. lipecifir. to k Could be inihited by BIP-SI' but. the 

inbit.ijon was !*.r: at hi.ghe " ohleert. rat. ion of P-ST.,r This 

oiservt'i'l. wan round n experimes'J'ter twoe Cho i repeated 

ti.m,n: anid thin t 'ti'll of in ibit ion was not. 'hanged by 

W rk' ig t , elili i1 l of p late antigen-. iin i t I.S ELISA a [tev 

tb,it ihg wt.h 1%IS\ (data not :;hl,.' . This clone also has a 

"'on:;. n t ivi l," wit h .''paizityphti C'. As we know, Vi is 

P'eser t ir S. tYphi, M.lpniratyp!hi C and rare .Lrai ns of 
S'.,dtzh.! (1 .
{ 0) 


'The prot ein sp ift' e [res, XIII:21)IE6 and XIV: 

I)61: 7, .',I.e a iz d fur'ther' by i nmunoblotting, sinceba rIe rte 

p'ot.eriris carl be sepa rated alcco rding to th ir sizes by SDS-

PAGI;E aid I rlnrisflred ro th, liut iee of ni troeel lulose 
fil ter ll l'bl[l tl1 e stVai ri rig or other ' .ii' i l'Ilfllml(ieivl 

desirable a:ss ays ran h" pn' orme, with the r'et.aining ability 

of tihei anit. i itidn thbe anti body (11,12,trani-ter Wgirl specif'ic 

IM . By t "' i Illlil h ] t. t. i rig techn i q e era, ci.chone was ,'howrn 

to. We -p:jre'i toI irotein hiand of .P-ST airound th.e miolecular 

gh, '14Ed1. paLt.,rn of" the taining not. 

exact.]ly, Cho sam,, hp:n,,' it. iay he ,',)raluL ded t.htnL t.he XllI: 

bi of 'lhe . bands were 

2D1E6 and II1 F re' exar: t. ly .pec if'ie t.he same 

,pi t ,,pe of tiii.Cho l'ot Ip att. igeri s nce one frotein band 

siirn'st.eil by SlS-P'AGE miay con t.ain au large number of proteins 

WIV: r ro. to 

with Lhe sammi m,,laeular weight. hut having different amino 

av'i i Oflo5i t.cm(o,. 
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To con Ifirm the spep if ici tice of these protein 

specific mAhs, imainoIObl ot. ttar4,g also performed with a 

panie 1 rLIIt. i geun or 12 bac ter ,j. 'h[e result..- s howed the 

Uniexpco.ed weak raltL. I olfi(It boLh rnAb wi Lh PP-SC, BP-SCh 

aind P-STm, hane rnt ion war"Oo. trournd in tLt" p'e!viouts 

EL. ISA tor i ii tt Thi.s ion ay h due(toit, L iic ' un .. bervatL nr 

t.) the Irlove e posur'e ot t, hiddtvn el)itopa. of RP-ST after 

the protin hls banWn apsrated by the high reoolvinrg power 

of UIS-.AGE whic'h w ill ir:ra:,, the ceriiit. i viL y of immUno­

hloit..ing ir -",leparlson1) s ith th, ,saimpl.e indirocL. ELISA on 

so] id ph;s.. 

nr .jo thal',ut.ao [tii s s1l.hit .d the charict.eri stic of 

St" l n I ,arIlinr prot oins by radioimmunopr.eCiitation arid 

" utorad i o rapI,'. She thasfound Lhot spMels:.o specific 

inl ig .nip o nri t. . ry mighii he a sir[gle-chairSnul ot' .vp/i . 

pupt. di with u 'iiia of Kd.oe mol.-w wei ghL approximately 68 As 

ai result or I obsetrvitL.i on, she has partforiied partial. 

pu itic tion oi P -SrI by .(iphadex (-2Ot0 gel tiiLration. 

Ihe frnt bn wi a prod.' to cortaiin speciftic ;inLigen of' 

5. typhi b' II. ISA c:ons isted of several proteins with 

moOlU la' woeightI 'from It) O ; (14). findinglrange t3 ( d ier 

d(.s niot. agreed .xact.-ly i th us, siice e: have demornstrated 

t. at. Lh , : in]it'Ic t. i ,eorof S.t.n'j.,hi is t.he protein :i.t h a 

moltra,l!ar vweight, ot 31 E'd. However, the results of both 

. tudi (. siljfo)rt,,d Lh idea thaL the spe 'i tjc antigen of S. 

typhi is po:-;iblt a prote.in or a group or pr'oteins with 

simi l r siz . 

In ,ti, rmining the abil.ity of the established mAbs 

for S.1 3"t- i antigenri (1to:t. jeion,double sande;1 oh ELISA was 

p- r'torrmd ni tbh var i ous ro rr:oot i on of BP-ST. The mAb 

cWone XIV:MA21"1 could MUMt.eet very smalll.amount of BP-ST, its 

sensit.ivty is better than usring the polycl onal rabbi t anti 

http:prote.in
http:thal',ut.ao
http:Uniexpco.ed
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B P-ST in, the pievious repor't (3). However, the opposite 

results were o)btainred iwen usinrg mAb cl one XIIIA:2)1EG anid 

XIV: I FI7 'h"..: z.;u i ; suggested thatt the 'cock tal led 

innl , bOd"" rJ ti' "jeLe antibo.dies" consisted of several 

Wl\ m'i toi f,.raru. ,piL opes orI S.t.Lyphi should be 

USA in ii agnos 1. Let. 
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Crude pr'ote in iLft it,.rk of Sn lmon'vi I typhi (BP-ST)was 

prepared L.,.or'ding tto B'ne,1' muth.at, S. L3YWh i strain used 

ir th i sk pricpas 'aii on a .; fresh Iy i o In ted f rom typhoid 

pat io ti bloodi1(. This, BP-ST i.a- plo,.,'L to contanirn small 

os1,1- t ,of Vi ,1arsi.ular oIply: 1ckhar ide iind I ipopolysaccha'ide 

(ii'S;) by d ble imimuiirii ffu:s ulf maLtiho,|. 

I'ybr idIom:; .rodu! ng mon ol[ona i ankibodien (InAbs) 

sugati"5 SL)k. Ifir kntVUg'nq' o .'oftijpi,'i hWve been 05 t1a2blished 

by the uI;on "f non-rdouve r mous:e myelma c:!Js (j xI 3-

WNW with immun g ih l)r'oduc'irngp 1 ymphocyt.t:. from 

lymph niods:; Opleen ,o I"fIB/e J mi ce t hat havO beenSirst ( 


ismutniz,,'d ".ith ItI'-S'I'. i'1ip a-; 'e nin htO;khi\y Npre C
i jk2 Ia'afo I Ii iiAbs 

w4am1 irdi, :tL. II. IS.\ us-; ing, P1-SI as. the an! Ti
The 

ident, ij i, vti ,n assay , ; .also indirt-: t. II,Ii- A I11 a1. pariel 

,of Prote*in l ijnm 0Z.. 1 tu:id fr .m 11 hlac:teri a (S. tiphi, 

.prnt' 7.,'ph i A, .A. psi r tp i B, S. p1n/ t' ph (, S. choo lt'l- s li s, 

S.-'., to'i't jtiid S,.krc' ',ld, S..pa:,n.Mio, S. typhimiuriunm, E.ccoJi, 

.,.,Il'kt,,nflk/kI I,,, t.,k t,'z'k' V n) klCOtone ,cells:, ti ace, dried 

"r Cj( j).J!i. All J tnCeljria sloi/g iln ihi identificat ion 

test. cam "'f li, P Fever' a'nd en tot' fe' like. 11" c: t';:'ev 

,s Fr-om ; 

Spleen Iruki; 1.7n), 1i 1 cl ons or hybnridmn were obtained. 

Amkonig t ik~s0 I cloes 9hkO c a nb' 

i ItIs, . ,: t iri" (,,n," 'k;l h kod(m russ i:oii and one 

wih were to5(7specific 

ant. ign. o' .tVphei :e . Thy could he divided 

1i o. 3,ig 7,, kjk5.; a tgp hitS i o1 .so5i. p cc ehar'acteri t. iLon and 

ppr~i'lit.. Group1 I aid gr'oup 2 consSisted of I and 3 mAbs 
reson.i ::t.i .'l:, they wsere spc: 'i to proteili anl i gcn of 

S.tphi lit had1 difI'rrernt iHo yp:, i .,. , IJG2nK for Lhe 

group I nnt I gnl, for Lhe groUpi 2. Group 3 consIisted of 5 

rnAbs l Ihich had tg( 1K i coitype and Vi antii.gren speC! ficity. 
All of tLhem :s1n"t.i no reac.eion to LIPS ant, igen. One mAbs 
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from each group was used as a representative. These 3
 

represenitat i v es w, ye tested by ELISA-i nhibi tion and 

immunoblotting for contirmation of specificiity. They could 

he inhibited by HP,-ST aL. the different coneor.tmarLion. In 

immunobluL t 10k!, two mAt.h wlhich here specific to protein 

antigen ratL.((d w.]tti only onei band of BP-ST that had 314,000 

dal ton 1.31 d) niol't:ular w.ight. Both of them could also 

react. '. 1ry . ak y w-:jih a bind o r the, Hame molecular weight 

protein, ."r. p[irot.phi C, . hoi.rinsuis and S. typhirnur'iur, 

wereAlthUh nt;e oit wro-ra-t nol seen in IISA for 

id, 1 tL. i ficat, ion ,t ,. The efficiency of these illAbs were 

t..stel y riniiJa aorf p h I lIS,\, the mAbs from group 1, 2 

aid (could Wertect B-'-TI approogimately nt the concentration 

ofr () , nand 0.1 g/ml r,.p,,.:t, ively. [hese mAbs have been 

sui b jected Lo a lIarge sa Ilv" produc'ti on by injected the hybrid 

cu lls into peritoniea! cavi ty o pr istane primed BALB/c J 

mice for obtainirig the a:cit i c monoclonal antibodies. All. 

the va luable hybrid c lon.s have been kept in the liquid 

nitrogeun con tLailierIs- for the future use. 

Those establ ished mAbs i;lil.e of great value for 

studying tLhe immunoogical pro pe r t i es and the molecular 

component.n of .ho ant. i genic st rtuc ture of S.typhi and for 

us i ng in the dvelI opmeit of the diagnostic test for 

detecting S. 1yhi anLigen in the biological N}uid of the 

pati vn L . 
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Group Clone Subclass ,ight Speci ficity Source of 

chain immune cells 

I XIII: 2I 1KG 11G2a K protein lymph node 

I[ XIV : I)E5 

XIV :I)1*.9 IgGI K protein spleen 

XIV : 1D6F7 

I XIV :HA2 ' I 

XIV HAX'E 

XIV SA2E10 IGI K Vi spleen 

XIV :8A21,'10 

XIV : HA2F1 2 

Table I: Chatacteristics of monoclonal antibodies specific 

for protein or Vi antigen of S. typhi. 
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Figure 3 Western blotting of protein antigen of S.typhi (50,pg/lane) 

stained or reacted with
 

1. Coomassie blue dye
 

2. Mouse anti--S.tyfph antiserum (1:100) 

3. Mouse anti-protein antigen of S.typh (1:100) 

4. MAR XTIT:2DE1.6 (1:200) 

5. MAB XIV:1D6F7 (1:400)
 

6. Myeloma culture medium (MCM) as negative control 

2-6 followed by imrunoenzyme staining. 
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Piqure 4 
 Western blotting and immunoenzyme staining patterns of
 

protc in antigens of
 

1. S.typhi 50,iq 
 2. S.cholerasuis 100 g
 

3. S.enteritidis 50pq 
 4. S.krefeld 100 /j
 

5. S.panama 50pq 
 6. S.typhimurium 50 Pg
 

7. 1.col1 50 g 
 B. Ps.pseudomallej 10ig
 

9. Y.unterocolitica 100pqg
 

All were reacted with 1:200 dilution of their homologous
 

antisera.
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Figure 5 Western blottinq ard ilrununoenzyme staining patterns of 

protein antigefns of 

1 7. typhi 5Th/1( 2. S.pIdratyphl. A 50/.y 

3. S.pr;Ityph li 150 4. S.paratyphi C 501"g 

A. Redcted with thei r hroqonr aliant(irira : 200) 

li. Pc ctuL~ with b XIII: 2011E (1: 200) 

C. Oited with mI XTV:I (6i :400) 

Arrow il lcdted ,tuLuii : Iulculir wui(jht of 34.0 Kd. 
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?Iu.e 6 	 Western blottiliq and irrununoenzyne stdiningl patterns of 

the saine antiguens asIFiq. 4 reatod with mIAb XIII:2D11,6 

(1:200). Arrow indicaiten protein mnolecular wciqht of 

34.0 Y(d. 
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Figure 7 	 Western blotting and inuanunoenzyme staining patterns of 

the same antigenr as Fig. 4 reacted with nm;b XIV:lD6F7 

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

34.0 Kd. 
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1117 Pmans- L,t M,1 Inn DT1. 

or S.fyphi D,, V i an kint. i geim, by Wiide coagg1 iLinu­
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.salmon"10INIiIIlIplPro tiph i aniijtgen1. J31Vim MieUroliol 19U87; 

1. 	 I'a il I ., r yI# JDii, Bak1(1 PA, IiiIey W1, Enzyme­
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amoi o I "Fli~i 'i i TVI 1970;)I. hi orI bwi ti .uJlngr Nato ru 

ntroceINInk" nhiitU: I'riceidires and soime aj)[iicaLions 

Prw-~i I .iiul Sri iWSA) 1979; 76: 1350-4. 

7. 	 W)coorf and~~ \uiijma. JK . Apiil ioaiit" or the ni Iro-
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To 

mAbs l'or the dagnosti, Lest kit 

OP.JE.F._ _ T: deve lope ELISA syi tom using established 
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After sveral trial , I modi fied double antibody 

sandwiclh i:I.ISA ,, cho(len Lo be the sy s t1el used i n the 

(II agnos 1.i c t t.. t ki t. for Je .:t, lon of S.t..L ph i',s all i ge s, A 

mo oile ,how I nrt ibody XIV: 8.2 I .hich i V i sp,- ci 'ic, waS used 

as it iNfoIe I 

MAT1ER- IAt itird MNit IIODS 

Verona Ibt1--:x ii.tl sitg'n I VIIE Ag 

Tlhiis tnt ig,rl t.i,.b u;,1 the could: :a in experiment 

resemble the :it. i ,ri ln t.-ht,'tt pmt. If speci iD S irice it is 

crli er .1i( >. it i ti t' -' VI i. drt Lhl,.ii t :heplot.e iri au Li gen 

Lill) . 

TbI inti t-;Ii il;pI,'e y uaI-d by atdd i rig . I SMi r ' s 

Vtro .laI h tI't':v pH . t.o acet.eie Qid ;. typh i ba- i II i and 

ilitlii t.e at . ' C ( ;vt Irli i 4it., t. tIt, cw i hlious t., I'ri fig. The 

(. I(It -xf t t . . 1)y 1 ,t)O0 % 1 cent. ri tigationI ivia - '' . c: etf!o] 

a t. ( Vt 2% illi firllt. 
" 

. (I tial y.:d ligal rIts. di. t I. (Ad a.ter 

St. I(" te' " v: I*er ciirf..IasI i a Iy:-; ed iltered Lhrough a 

1).15 pin1 I I ]I i l.e tf-tr.ITbrtil an-d W deterini ned forI I (a.S 

pr-c, in w'( rt.rab. iLor b, [.;ry method .:, mrm i tied by Iartree 

(1). t hew t d -71) urit. ut,.d.. -te. at ( I 

!h.r:/uta rattj.en tL., 1-)1)~ tn _11i _sriunr n sf_ _I i .-VI I ltuIi 

Rabb it. fint i -VBE it I sIet n ere..', i se(I ini 2 NZW/ 

Cal i torn lt rabbit.Ui, ,4a,:b11 t i Igh ig t appr'x itit,.ly 2 kgs . The 

rou te i zaitiol u llst . rabbitoI innirt we- 'i t aci ,r , Iy Each was 

minuri i z fI; 1. i iresi, at , I i':elek i Ite r- a I , ci th I . 2 ng o f V13E 

Ag i r) t nicerip I e i: Freund'. adju\tt t .. 'I'h . anti sera were 

tested :,ti nistx -,p)fc I'i, arit. i gen by double inIniiod i fftussion. 

(A
 

http:itit,.ly
http:rabbit.Ui


3:3
 

Only serum nanlies hWi ing antibody titer W:1G were pooled 

and used for the preparation ot ant. i-VBE Ig by ammonium 

sulphate pr'eipitat, ion. 

ol'h
lt. :ioii ,".,i t. i oils used in various steps of the 

lIS. were nhns,;, "aver'the at.ir,:Iardization of the assay, 

uarti,*d out ith a:tbbit .nt.i-VUE [g and mAb XIV:SA2EI as 

immol(b1 )i l iz.ted and sv,,Cond an)tibody respe Wti ely. They were as 

tol ] os. 

.mo-nt. iJ, tlm? _it 

"'t Ab for coaLing the plate 10 Pg/ml 4 G over night 

.\ntigen - 37C 3 hrB 

2 n d Ab 5 Pg/ml 1; 2 hrs 

Anti-rabbit IgG-alknli e 1:2,000 30C over night 

phosp-hatane nuj;ul.lgleto 

An i -mou-; Ig-tl l mIne 1:250 '30C over night 

p lo-phatani,:oni"4qW.L,,, 

Su'nILrat. - 37 C I hr 

.rs. e 11"(P
I'[i wj. .!: 

Rabbi t an i-VBE Ig ;as di luted in U,05 M carbonate 

btf'er, pHt 9.0X anL"taining 0.1% -odium azi.de , to a protein 

(:on'entratil, of I ) pg//ml. One hundred microlitres of the 

solution wa:s adlded into eacieh well ot l)ynateeh Immulon !I 

mic 'o,'oI isn ., t.,h ta AG, M(1anton,p ( )yn o Produh 

Swit. i:er'lar.!), whi'h wore. then rnttiat.d Mt. 4 C for overnight. 

Af'terr .hi'., 'LM h" )1 at. we'e woisliitd 3 t.Limes with phosphate 

"
 butfereid .al io-tWeen 21) II BS'TI and Lapping ,ried. One 
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hundred mic'ol i tzr's of VBE Ag in va ri uus concentrat i ons 

diluted in PiiBsT,rWIs added to ieach well and th e plates were 

irc:Hjiated at. 37*C fozr :1hoil'.%. ach speci men was assayed in1 
(1upl 1(,; A ft.c.r ht I t 11lNT * 11sh!t, :ith 00 of1 second 

Int. i hcclc1 wi I i , . , n\b X I V :8A2E 1 di Iuted ii PIST to a 

crierl t : itkm ()1, 5 ji added w-tc<h TI. 

,4 i frti rl iri'iJhltt ,d it, I (C foi '.:houri A 1'f(r' wash i g, 100 

/al wai; Lo I I T[he ) lates 

I .i 


di ILu ,. Ti IX 


I)l,F I i I rIt.I-m I g-it I kal i plhosphat Ic-,e conjugate 

5, 0 1(J I'b.' ,ori ta i ni rig iSA was adIded t.o each 

i.,e I I d iAj .,l*:0 C.t for', nil gh t. Theo o'er . exce0sS 

('orIj gg'i.tI - 1.'i';hl,dt1,; tit 2 t AIlet2t ande. I Pl'ST 10)r) 1l. of 

ubs t., -IS Iiu i, I i)-r,i t.,)phenoly I phoip 1ate, Si giia. USA) Wasrat 

a11(ld d ! , ,(h :<, I. TIhI t ,ac.trO was IAIIow!d to t.ake place 

at, :7 ' t'o" Il ', anid .;topJpt!d Iby he ad i t i on of 25 '1i 3 M 
Nnir)cl. 'lih,21cc(rblj}r:,, VItu!ii waI : re d .-pect.1rofht)tome Lical, ly 

at ICS rim t 't,, I'tI is kar .?, Itow l.aboratocy, r'many)
 

In (.1ic'h 
 .sL" , 1Ieg! t i v,e. control , rjr ijw .tt, cont.rol arid 

ra La iih ,,, ()ne huIid 'ed niC-ro Ii tlreml .bI. i, :1 r,er a iI ic' I lId . 

of PtBST sac; s;cIJ.it itt d l'on thre cit. ig(ri iti negati %-e control, 
.1,). bot.h t lft wilt i i4.ll :old m.i X.1 V':8A2EI in the conjugate 

(:orit. r'o I and a1I s o or ('-4rijin to in t subs trate bJati. 

Se *'). ' r"i len tL 

'['hit' -cO rid -x <per' i nmi l. 1a- per-f'o riIecd by using mAb 

XV:8 A2 E ! as tLeI rrfi ant t i body fo r coa t. ing the p lates and 

ra bbi.t. an t.;.i-VBE ILg :t.:thl se ond a:n t i body. Th r procedure 

was ex(is:Ely th : samf! as the firLL cxperimen. The purpore 

of' t his e;%pel' i m,i i;;s t.o seet j Iihe ther which one could give 

thc bet.tet r c. l .. 
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IRES UII's 

'The resu I t b.tA4eeen 2 modi fied double antibody 

sandw ich El,ISA :ystems waes shown in Ifigure 1. It can be 

seen that. the f'irst. y using rabbit anti-VBE ig as theytem, 

first antibody c(oat ing the pl ate (- uld detect. VHE Ag at the 

minimal i vvel of aip)pro:imately 5 pg/ml, while the second 

syste m .hih u.'Jd mAl, XI :8.\2EI asi the first, ant ibody eculd 

d" L.t., t. |li' Nutmjan, i ge a.t. ich lowevr :on'enLrntion 

appr(oXimaLptely (.2 Pg/MlI)l. Reterence to these retults,we 

hav,,iltidjejl to use tle seornd ass-tay sys-item for testing the 

c inicn! spicimentrs of the j)L. i rent. 
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Figure I Dose response curves obtained from the assay of VE3E antigen 

at various concentrations, with ELISA usinq either rabbit anti-VBE 

Ig as the immobilized first antibody and iAb XIV:A2E1 Ig as the 

second antihody (0 -0D - vice- -0o) or versat + -+ -+ 

Plates were coated with the fi.rst antibody concentration 

10pq/-.l, at 4C overnight. The antigen was incubated at 37'C 

for 3 hours. Seconai antibody was used at a concentration of 

5 pg/ml and was incubated at 4"C for 2 hours. Conjugate and 

substrate incubation conditions were 30'C overnight and 37*C 

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

paratvvhi A, S.paratyphi B and S.parattyphi C.
 

The materials ard methods used in thin experiment is 

exactly the same as developing and producing mAbs to S.t.yphi 

preriously described, except the immunization part which 

200 p mi:t.ire of equal amount of protein antigen from 

S.para iphi .1, S.paratyphi C and S.p,,ratyphi B was given to 

each BAI.I/c J mice in atead of the protein antigen of' 

S. typhi. The lymph nodo, and spleen fusion with Ag 8.653 

eyc cal la t orilied ,mous e I oima were pe . morie than:300 monoclonal 

hybridoina a wrv o :atrv:d. W- are now in the procesn of 

screenig to ,vleIOi the clones . which have specificity to 

either .S.lparnt..phi A, S.parat,yphi B, S.paratyphi C or the 

common epiltope(( ) of these 3 bacilli. 

OIIJECT I VE IV: To recruit the subjects and collect the 

blood and urine specimens for the clinical 

diagnostic trial of the ELISA test kits 

At the present, we have sera and urine specimens from 

hemoculture posi tive patients as follows, 1l, S. typhi 

positive cases, 27 S.paratyphi .4 positive cases, 13 

Salmonelln gr. Ii positive cases, 7 Salmoneila gr. C positive 

ca.es, 12 canes of gram negative rod other than Salmonella 

mpp., 10 cases of gram positive organisms and 46 healthy 

rormli contr'ols. 

We plan to perform this activity further until we can
 

obtain sufficient, number of the specimens.
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I. Development ard 

to S.pairat.Th 

(cont. . 

production of 

., S. para ty)h i 

mooc i 

R and 

nal antibodies 

S.pern t yph i C 

II. ldentific,'ion 

1, S.p. ... yphi 

or mol ec Jlur m')lpon(ents 

B arid S.pira~typhi C . 

of S.par'typhi 

111. Fur't.her rec'ru itmlernt of t he subJvt. 

blood and lirin'' 4pprmens for the 

tril of th E ISA tesot kit. 

and collection of 

clinial diagnostic 

[V. Establ omrent of ElIS,\ test. kits (cont.). 
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Prec.i.ion, reprducihi lIty andel t.efrohln( Wr r'os reaectivitiesi Iiee,,. l'hisu prol with othertilems 
can be tt. ributedto th* mainly
antiout i ,..e usred as 1 
only corvent 
onal pol1yclonal
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 The vnriat, ion of bacteria]
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c:] loinsvis hyb i 11no lnr'd,(I. i ilrfriOe I onoclo 
sel(ted ,lI t.oppm
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I. To produce: mffuO moo il .I nt [ hodieH (mAb) directed 
t.o npeci.s -f)ci ic an . i.eris of S. typhi , S.paratyphi A, 
S.pitnrn tyjihi I, S. pnrntj phi (C and common fnt i.genu among 

uL notLLhem ('Iro, renr:t. ang w Ih other enL.erobac­
tWr i n(:<e+I, thkt. c:ommorn l y cusill er teric fever like 

11. 'I'o de'veo l ) a rapid, menmit.ive, specif'ic andi inexpensive 
immurol, I og i : I l.: I. (IfWat.i('. i ag stalmone I In infntigenn 
orinrp nund .era ' I,,h" diangoosi of enLeric fever and 
iln. i i efi. io, or the( uauot!.iv,i species for epidemia-
I oMg i +:,i 1 1 . to r i rig. 

I , TIo t)I',dlt,, 1 tit. ;L thaL nre s imple and suitable for 
"o V, in jn rural areas of LDC where scientific 
.qt"I pi e)lrit.oi ii'e i1+t 1arc'ioi l.y liVai riahle. 

IV. I dent. i fy moeI c.ul iar componen ts of the antigenic 
mLrue Lur or fIlmonel lne. wliic" are specific to mAb 
produced in 1. 

http:uauot!.iv


OBJECTIVES OF TIlIS PERIOD 

I. Developnen t and 

to S.parztyphi . 

product, ion of monoclonal antibodies 

II. Identification or molecular componentn of 

which in spec ific- to the established mAbs. 

S.pnratyphi C 

II, Further recruitment, of the s ubjects and collecticn of 
)lood dlclurine spe cimens for t.he clinical diagnostic 

tri al or the ELIISA te. kits. 

IV. Enstahli ment of ELISA Lent. kits (cont.). 
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OEC'I'I I : 'o dovelop and produce monoclonal antibodies
 

Lo S.pnratyphi C.
 

OQJ4C'I'IV Il: To id.rat. i fy mol ecular components of S.paratyphi 

C which ar. mpeci lic to established mAbs, 
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MATERIAI,S AND METHODS 

Bacteria 

All bacteria used in this study can cause enteric 
fever and enteric fe(v(,r like illness. They were as follows, 
S. typhi, S.parntyphi A, S.paratyphi B, S.paratyphi C, S. 
cholrnsuis, S. ,nterittidis, S. hrefeld, S.panama, S. 
typhimurium,E,;ohoi-ichin coli, IP'eIudomonas pseudomallei and
 
Yersinin entLoroeo] it iun. 

Prcparat. onofl_)t .prof.,n anUt>iOens 

The prote in (13p) antigen from all bacteria except

C.jejlen i were prepared theby me thod nriginally described 
by Barber ( 5) Brief'ly, washed and acetone dried bacterial
 
cells were cx tractd with 
 veronal bufI'er pit 8.4 and the 
protein was prc ipit.at,ed out of' the veronal buffer extract
 
(Viu.F) by t.r i ehlorun !t. i.c acid. The precipitate was washed,
 
resolubil ize!d, Iyophi i zed and stored at '4 C until used. 
"[h prot.oin contori t.nwas assayed by the method described by
Lowry and as modified by llart.ree (6). This antigen had
 
small amount of' lipope lysaccharide contan'nation as confirmed 
by doubl e i miuriod i f fus i on. 

The u.jejuni was used as acetone dried cells antigen 
in this exp(!r-itmen?.. 

Production of' monoclonal antibodies 
Female IIAB/cJ mice 6 10to weeks of age [kindly 

provided by Division 
 of Veterinary Medicine, 
Armed Force
 
Research Institute 
 of' Med ical Science (AFRIMS), Bangkok] 
were immunized with lip antigen from S.paratyphi C once every
 
3 days for 15 
 days subcutaneously 
 into 2 footpads, 2
 
ax~llary and 2 inguinal 
areas 
and also intravenously (7).
 



One day after. the 9last administration of antigen,
mice were sacrified by cervical dislocation. 
 The axillary
and inguinal lymph rnod(!e and one sp I een were aseptically
removed for hybridizatjion with P 3 x63-Ag8.653 mouse myeloma
cells by using ,12% polyethylene glycol 4000 (Accurate
Chemical and Sclent. i'i e Co. , Westbury, NY.). The fused
cells We re disperiled I r)to 24 welIl tissue culture plates
(Cost.atr, Cambridge, Mlass . ) in the preserce of syngeneic
mouse per itonel I feeder, ce IIs and cu Itu red at 37 "C with 80%humidity and 7% CO 2 . lybridomas secreting specificantibodies were cloried by s ingle dilution method in the
prenience of syngene ic nouse peritoneal. feeder cells. About

7 dt-ys after c I on i ng, t hef hybridoma could be seen by
m icroscopy and efich ti! I I was scor ed for monoclone.
 

Indirect FL ISA 
 f,or mAb s cren! n g nd es ifici testin 

Ilyhr i doma secreting specific antibodies againstant i gens ofr S. parin typh i C were detec ted by indirect
enizymo-J i rdted immunoiotrbent assay ( FLISA) as described byBanchuin et a l (8i) us irg paneI protein antigens of S. typhi,S.pnratyphi A, V.pnr-at.pyph i D, S.paratjyphi C, S. tholersujs,
 
S.en torit idis, S.hrefold, S.panama, 
 S. typhimurjum,PT.pseujdomallei, E.oli,

'. entorocoli tics and dried whole cell of 
C. jejuln i.
 

De itrmirtion of" nab 
 isotXp 9s
 
Cut,Lure iuperna tants 
of hybridomas secreting specificantibodies were chara cterized for their isotypes by indirect

FLISA. The procedure was the same as in mAb screening andspecificity test.ing except. alkaline phosphaase-conjugated 
goat anti-mouse IgM, igGi, IgG2a, IgG2b, IgG3,, K and A(Southern Biotechnol ogy, Birmingham, Ala) were used instead
 
of the anti -mouse polyvalent 1g. 
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Immunoblot t chniuo for tidenti­
f-at-i-on-of-no lcl
- o!pO en.OCf _Ir..h - C 

"!'he prot.ein ant. igen.s of 12 bacteria were analysed by
sodium dod(ecyl sul fate polyierylar, ide gel electrophoresis 
(SI)S-PA(GE) by the method originally described by Laemmii (9),
in LKH 2001 ver ti elecal t.rophoresi unit (LKB-Produkter AB, 
IIr'omna , Swi(deli). A t.er electrophorenin, the proteins were 
t.ransferred 
to nit.roe llulosoe by a Transblot apparatus with 
15 C cool ing . ymLtem (LK I-ProdukLer AB, Bromma, Sweden) at 90
 
V overnigh t. The riL rovllulo (e membranes were washed with 1% 
(vol/vol) Tween 20-PHS (p1 7.2) at 37 C for 30 minutes and 
unoceupiled bindirg site blockedwas 
 by incubation in 3% (w/v)
bovine nerum albuwin in Tweern-PHS at room temperature for 60 
minu tes on a rot at.ed plat.form. MAb diluted in Tween-PBS 
were addod I.o the irio.rbraries,arid they were incubated at room 
temperature for 2 hours.r After the membranes were washed 
w i t h Tween-P}tS, alkail in phosphat se-conjugated goat anti­
muse po 'lyvalentIg ( Oakopattos, Glostrup, Denmark) was added. 
The i ncuba t ion wan performed for 60 minutes at room 
t.,emperaLure.. Red purple color development was accomplished 
by irnubat ing whahed membranes in the mixture of mg4 P­
naphLhyl phosphate (Sigma Chemical Co,, St. Louis, MO) and 
60 mg O-dianinidine Letrazotized (Sigma Chemical Co., St. 
Louis, MO) (!0,11) for 5 minutes, then the filter was rinsed 
with tap water to thestop reaction. 



RESULTS AND D)SCUSS ION 

By indirect ELISA usirg a panel of 12 Bp antigens,
 
dried cell of (;.jejuni, LPS antigen and 
 Vi polyseacharide
 
ant.iger from Cit rohneter Irundii, 5 
 clones of 
 hybridoma
 
were selected for further irivenst. igation (Table 1). Their 
originality (lymiph node o' orpleern) i sotypes and specificity 
(prote i r or Vi ,t. i ger ) are shown in Table 2. Fourcione r'',te d with pro teir antigen of S.pnrtyphi C and
 
S. cholrnsuji, trid one ci]one reacterd with Vi polysaccharide
 

or' ,. t.Yphi and ,S'.lpnr yphi C,. 

How'ver, the reno.uIlt of immuroblotting fourusing the 

mAb (clon,. 9m3 ii, WIl.S, 16A1(112, 16C4Fll) which were
 
mpe ii to prot ii ant. igern revealed that these 4 mAbs had
 
cross real't, iOn wit.h, protein antigen 
or othe r bacteria in the
 
panel ),,:ei ,'.lpnt.typhi C and
d. 
 S.r holern.suis. Hence, the
:"eLt.-d mAb 
 woulId rot, be uoefoui for further investigation
 
and anorthe.r u.- iOO hould ble 
 tr ied for" tihe hope that the
 

lone,() (,pe'i'i,: to prote,it antigen of S.paratyphi C will
 
be obta in,.
 

The mAh sponiI'i,, to cornomn Vi polynaccharide 
antigen

of S. typhi arwl S. prn Yehi ("(clone 5C3C9) is being tested
 
by r,dlif i douebl ert. ibody s:andw i h ELISA 
 for its ability 
tordetect. Vi antigen. 

Ilv VO Iurge _ e e _]pr'odetict.ion of mAb. 

Five hybrid (:lones fro. the previous reports namely
STPI3 (un.,,.'eirfic to protein of S.typhi), STP14 (specific 
 to
 
protein of S.Qtyphi), STVil4 
(specific to 
Vi polysaccharide),
 
SPA20 (.specif'ic to 
 pr(ot.e in of S.pnratyphi 
 A) and SPB20
 
(specif'ci 
 to protein of S. paratyphl B) were injected intra­
peri-oneally 
to IAIR/eJ mice. The resulting 
ascitic 
 fluid
 

4 
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waq anal y sed by indir ect EISA for Lheir specificity before
further, pu I.i lit i on. 0 ,e, 'oeedtre used was the same asind i r:ct, EL I SA 'o, nAbs SPree!I i ng desc r i bed above. Ther'esutI t .i hlowi 
it,Tab e0 1 . -"e! "It of e very heal thy BALIB/c
III i(e it 1reiL(. hatd Ii igh I (.e l of' latura I antti body tc
 

Stril -! i w,,.I rig blitr 
f,'evo.r 

'j it which caused entericI i Ited i I I lf-i; . The:.. po] ye Iorin] ittibodies could
d i ft2!Ie iit to ptr' i t.,'(1if I a%'i ty, where fisci tic fluid 

i was
 

.r ldene: , t tnirrttt. ion of' itAb in the ascitic 
 fluid
w it h polyclo t]1(011 n ihodie(! 1f rot sys te iia circulation could
riot be avoidld. W!e 
 , tt( ltde that atrgo scale production 
 of
mAb ipee I'i: to Itay j(itle c'at.rroblt(.a itnnot be performedi1 Vi V Y t t.t Iritn e,; t.11e g(-I-III free Illice are used. 
 Since
the gferl-rl fre: 11ijeef 11ie too teXp)rIs ive atrnd are not presently
ava i I ti I h! in 'htt I and , th( (in I y tty to produce large amountoff mAb 
is to uim tht#. t.i!;Hue ci I ttre system which providesVeI' Ntirill I itIOtjIt. of atI,0body'. However, this work is 
now in
 
t)rogrv 
! i n our I abor'ttory. 
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Clone
 

9B3D11 0.134 0.144 0.133 >2. 
 0.331 0.134 0.117 0.128 0.108 0.121 0.123 0.169 0.147 0.153 
 -4C4B5 
 0.134 0.138 0.140 1.605 0.806 0.130 0.121 0.130 0.122 0.147 0.138 0.129 0.184 0.141 
 -
16A1GI2 0.134 0.135 0.127 1.41 
 0.238 0.148 0.111 0.125 0.151 0.141 0.122 0.144 0.162 0.158 
 -
16C4F11 0.126 0.127 0.131 1.454 0.630 0.134 0.132 0.127 0.109 0.134 0.136 0.138 0.154 0.145 
 -
5C3C9 
 1.391 0.134 0.137 0.704 0.147 0.125 0.132 0.133 0.119 0.146 0.126 0.130 0.166 1.695 0.122
 

Table 1. 
Optical density (OD) value of monoclonal antibodies from culture supernatant
 
against panel antigens. 
 The cut off OD value was 0.207.
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Clone I flotypo Speci f ic i ty Source of 

immune cells 

9B3Dll IgM( prot i n spleen 
4(415 1g3I( prote in spleen 
1 ;AlG1 2 rgGlIK pr ot,ein spleen 
I C4F1 I IgMK protein spleen 
5(73 C9 IgMKI Vi spleen 

[l:)..- . :hlCharactorisLic of est.abltshed monoelonal antibodies 
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'I,
Clone 

SrPI3 1.529 0.803 1.548 
 1,2.0 1,2.0 0.802 
S'TP14 O.W ; 0.287 0.312 0.554 0.836 
 1.213
 
STVi H 
 0.301 
 0.168 0.212 0.379 
 0.604 
 0.935
 
,'AZO 0.825 1.845 
 0.611 0.899 0.960 1.087
 
SPH2.0 
 0.254 0.471 
 1.359 0.484 
 0.842 0.776
 

.mern c'ont, r Ol0. 05 0.679 0.642 1.045 
 >11.451 
 11.481
 
(30 mi ci) 

T9419b!3. Optial nl(:; it. y (OD) value t nnei ]citc fuid against 
pan!e protein Fil igona . Mean O of .serl obtained 
from, 30 he'alt hy mi::e withoul, hybrid cells injection 
are al n,1ehown. The cut off o value wan 0.207. 
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OBJECTIVI,_III: To recruit, the subjects and collect tile 
bIood i rind ur i ne specimens for the clinical 
d i 1gri t.iV t.ri al of the I.LISA test kits 
( on t., )
 

Silce: the i,: idenc:e of enteric 
 fever in Bangkok is
mnch reduce I t. prirntit. , We are now hardly obtain the sera 
and U1*i ne sipe( i o4lim froln !ithli pit. i (!i t. llowaver , we still 
per 'orm thin !j i %t.vi y and hope that we should obtain
si11 1 ' i ,: i ,,ut. IIII ,lrI ' the. .poc: i nilris wi thin the next few 

oion t.i .. 

-OItJEC'I'.V, IV: To en t.ab . i shI an FLISA test Iri t for the 
diagin Si of enteric fever.
 

We have idevol oped the mod i f ied 
 double antibody
sauanwi-h EILISA a en;' ribed in the previous progress report
for uHing in ol ir ieal t.rialn of established monoclonal 

iAnt. i hod ies i th t.he! (cli.nical specimens. The clinical 
diagnon tice r in inrg mA h from culture supernatant should 
be complt.ed in the next reporting peroid. 

http:complt.ed
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WORKPLANS FOR TIlE NEXT PERIOD 

I. Deve lopment and p roduc t 1 on of monoclonal antibodies 

to S.paraityphi C. 

1I. Identificat. i on of mole(ular components of S.paratyphl 
whi :h in .mp,(,:fic to the entLablinhed mAbs. 

II. Further recrui ment or Lthe subjectm and collection of 
blood and urine ppoe imenn for Lhe clinical diagnostic 
trial or Lh, ELIS A tent kits. 

IV. EtablinmenL, of EIISA Le t kits (cont.). 

C 


