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The l lella mid binding leotln wrofnoeeorpln egglutlmtee Eeoherlohle 
& Kl2 urd ~#nelle wlnneeotq R!3% aella. Thle lntereatlm oen be 
lehiblkd by the eaoaherldee nwely 24cete44eexywtonete end the dle~herlde 
O~(r-eeetyl~rwlnyl)( 2+6)2-eeet&de-2-deoxy&el&ltol. W-ecetylneureelnlo 
eaid ie l hoa ta be e poor lnhibltor. The l me bohwlwr 18 eeen when purified 
llpepolyaemhaldee troa them too Cram negetlue beoterle ere wed. Vlbrlq 
mr 8 trmm negetlve ba&erlue devoid of 24cete4deexye&onete end 
Bm 8 typloel Cram poeltlve bmterlue felled to 8gglutln8t8 
in the preeenoe of the leotln. The reeulte uggeet thet the 2-Jcetodbdaoxy- 
ootonete nel&tee eight repreeent the phyelole#ael eubetrete for the l lello 
eaid binding leotln free the horeeehoe or&. 

IWfWlDUCTION 

Prevloue work in our llboretry lndloeted the proeeme of 8 818110 ecld 

binding leetln in the horeeehoe or* &@ne~r~* pWnd~ m l valleble 

in the ooeetel ereee of the 8ey of Bengel. This leotln aelled oer8inoewrpln 

he8 been purified to hoeogenelty (1), chereoterlred rlth reepeet to it8 vlno 

e&d aoepoeltlon end eubunlt l trwture (2) end lwaoblllxed onto Sepheroee(3,4). 

It he8 been ehoxn that thle la&in 18 atlgenloeily unreleted to llulln, the 

l lello esld binding la&in from the horeeehoe web Lleuluo g~lyW8 (2). The 

blologloal l lgnlflowwe of it8 preeenee in the Wlyeph of the horeeehoe oreb 

hee 81x8~8 remelned en intriguing probln. Thle atthmpod eroee very early 

ABBREVIATIOWS USED $ CSIIZeralnoeoorpln # KDDR-kete-3-daoxyeetennak 1 
NANA4J-awtylneuremlnlo eold ; Dleee8halde4l~(N-eoetylneuralnyl~ (-6) 
2-#ntealdo-2&oxy~-gelectltol t LPS4lpepolyeeeaherlde 

KEY WRDS I SIALIC ACID EtIloIwG LECTI#/2~Ero-3DEOXYoc7011AfE/ 

LIWPOLYSACCHWlIDfS~~COGIIITIOW 
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in evolution and fossilized remains can &ill bs found dating bask to sevaral 

hundred millions o? years. Abssnce of imsunoglobulins and iaeunoglobulin - 

like molac~les in the hwnolya@ have besn wsll doowntsd (5). In such 8 

situation, ths umndsring phsgocytic cells and bou humor81 rsoognition 

molecules in ths hsmolycph of thess organisms have bssn 8ugqsskd to bs 

involved in ths host dsfenss msohsnisms (6). In this cownuniostion ws rsport 

that ths interaction botwsn ths sialio soid binding lsctin oarcinosoorpin snd 

bactsrial lipopolysaccharidss occurs through the spsoitio rsoognition of 

2-k&o-?l-dmoxymatonsts rssiduss whiah srs quits sioilar to sislic acid (7). 

6ATERIALS AND IDETHDDS I Careinoscorpin was puritisd aooording to the prooedurs 
dsmribsd sarlisr (1,2). Protsin was sstimatsd by ths a&hod of Lowry a& (8) 
using crystalline bovine sorum albumin as stmdsrd. NANA, KDD ware proound 
frsm Sigma Chsmioal Co., USA. Prspsration of II-(N-scstylnsureminyl)(2+6) 
20sostsmido-2-dsoxy-D-galaatitol 808 aacording to a proesdurs dssaribsd ssrlirr 
(2). Carrisr tree 1% I was obtsinsd from Bhsba Atoaic Rsusreh Centre, Babsy. 

&iotsrial Strains I Sslsonella ainnesotq A5% (heptose-loss) 888 8 kind gift 
from Dr. fihnora,jsn Singh, Uniusrsity of Texas Hsalth Suisnos rhntro, USA. 
&urhsriohig&,& K12 Row, Vibrfo ahobrss I4216 (Siotyps~lsssical), and 
WKhh%muS eursus PS 81 ware availabls at the Dspsrtmmnt of miorabiology, 
IICB, Baotsria WIN groan in Brain Heart Infusion apar, S$ BHI, (Ditoolsbs, 
USA)and 15% agsr (Oxoid, USA) in Roux flasks for 16 hrs at WC, Ths 0~118 us?8 
hsrvsstsd, weshed twios and suspsndsd in sterile saline (0.9$). 

J8olstion of lioaoolv wchmLds : Lipopolysaoaharidss tram S min a ta md 
&&gJ,& 0~118 wars isoistsd sooording to the uthod of Cslanos pt al 9 *T. Their 
KDO tontent ~88 dmtsrminsd attsr hydrolysis in O.O!lUl ti2S0, st 6WC for 1 hr. 

woording to ths thiobarbiturio mid mmthmd (10,ll). lhd isolatsd lipopolysa- 
coh~ids~wrs found to bs troo of nuolsic soids, 8s ensured by their sbsorbmos 
at 26Onm. 

aaluti at a, of bsetsris I 
totan Gi (12). 

Ths wthod usd is osssnti8lly as bsarlbsd by 
AgQlutination was tollousd at SBOnm, in a final volucl of 

1 ml at room tnpsraturs (2EWWC). fhs inuubstiun mixtun omntsinsd 5WO 
fris=HCl b&tar pli 8.0, 10M N&l, 10111 Cdl2 in the 0888 of F.ool& K12 arrd 

Sdl CaC12 in thm (lams of S.minnemotq R5% oslls, vsryinq mowts of amuinua- 

orpin and ths baekrisl cm118 8nouQh to gicrr m initfsl ehorbmw of a~omd 
0.5 at 5mla. Suspension of the co118 in buttor oontsining amloiua ians but 
without osrcinsseorpin smrvsd (18 a oontrol. Inhibition of bnotsrisl agglutin- 
ation 888 follousd using ths shove oonditions, in ths presenmm of mppropriats 
uonosntratims of KM), NAWR snd ths diswharids. 

&?dination of oaruinosooroin : This wss carried out sooording to ths satlisr 
mthod (1). The iOdinst8d lsutin had a l psoitio sotivity of 2600 opm/ng. Ths 
radioactivity was msund in o Pseksrd Autogmm 3110 awntmr. 

Jntmrm&imn of mtritimd LPS rlth 1*12arainosooro~~ Ths inmbatiun aixtwm 
aontainod in a tine1 volur of 100 ~1, 501 Tris tlC1 buffs pH 8.0, 1OM 

NGl# Sri CaCl 2, 23 pgs of CSN (0.05 rwolss), 2.2 x lO*opm of 125bCSN and 

varying rwnts of S.minns ts RS% lipopolyssooharids, u sxprmswd by its 
KDO omtsnt. Ths lipopoly&harids suspmnsion wss smniomtsd for 1 al.n, in 
ius Just bsform us@, Ths t&o8 msrs kpt st rooa tsmpsraturs for 2 hrs and 
@sntriPugod at 3000 g for 10 min. fhs prmaipitats was wetid trim with 200~1 
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TIME (ho) 

figulr 1. Rgglutinotim of L K12 ~110 by aar&maorpin, at room 
toqmreuro. Thm aonditlmm aor@ (IO dooaoribod in tha tmxt. ClWlutin&h 
maa follwmd for S hrs in th prmomam of th both at (a) 10 @/8l (0-O) I 
(b) So &al (A-A ) 8 (a! loo &8l (A-A) I (d) 160 &I (a -0 ). 
Ssatria in buttor l lau (o-o ) mowad l . 8 oatrol. 

o? thm 8bove butter amtainlng aslaiw~ ion8 and the radiotlctiuity rt88 m888ur8d. 
Inhibitar8 of th8 int@raMm wmr8 inolukd in th8 8tadard binding l yat8a. 
using a fix8d ratumting maunt of S.ainmmts R5% lipopoly88echarid8 (6 naolm 
of KDO). 

RESULTS AND DISCUSSIOW 

figure 1 ahorr th8 l inked agglutination of E.ooli K12 88118 in th p?e~noa 

of iner888ing cmcontrstfmr of csrcinosoarpin, rithin a p8riod o? 5 hr8. 

figuta 2 tmpmuntr thm afteat of fmmhridme, n8wly 4m KDO 8nd O.lWl 

dimn&mrido, on th8 8ggrogstian at &,&&& Kl2 o8118. Signfticmnt inhibition of 

sgglutinat$on could be n8n in tha pmmenw of thebe inhibitor& EXteneiWe 

8gglUtin8tiWl Of 08118 oould 8180 b8 W8r1 rh8n S.ainn8sOt8 ff595 WU u-d, W 

ahom in figun 3. This figure 8180 8hor the m8&8d inhibition at -1Utin8tiW 

by 2a KDD md 0.14dl dimoaharido. uthm th8 oxp8rinnt em8 p8rtorrod in the 

abwrwr of osbiua iono, wry tmbla agglutination 8aaurr8d. Al8o. it is 

inter88ting to note th8t NANA, mhiah hw 8 poor affinity for th8 ridic auid 

binding lootin (2,J) do88 not bring about 8 8ignitioat inhibition of spgrsg- 

atim of 08118 uhn eompa8d to KDO 8nd th dimouheid8. In Mother exprlmntr 

it u80 twnd that na 8gglutln8tion 08curr8d ovu 8 period of 5 h?8 mhm yibrio 

&Qbry -m wed, Whit& 89 8 rp8Oi.8 d0 Mt pO888mO KW in th8ir 1ipOpO1y88. 

ooherib atrwtw@ (13). lh Crm p08iti~8 St8uhyloooqqya m omlla 8180 

t8il8d to 8gglutin8t8 under idantical omditionr,, wtm 120 pg/al of CSN ma8 

w8d (f&U-8 IlOt 8hOUll). A oaloium ameanttation of 5rlR woe obrn foot the 
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CiQun 2. AQglutitmtim of g&&& K12 00110 in th8 prearm Of w00h8?ib 
inhibita*. f inml oonomntwtion ofootoinomxpininthoouumttom mo 
100 p&l. (m) qglutfnotlm by hotin ohm (O-o) I (b) htin + dti KW 
(O-0 ) 1 (0) latin l a.im dimeohri& (A-A ) 

aQQ1utswtion at $&gpotq 8olla imtead of 1OL a8 in tha oaa of E&o&& 

ut2 Wll8, cba to a tuldomy ot th* twwt oolla to m#gmgeJtr 8t tm Cac12. 

figu?O 4 raprewnta thm tlltratlm of 23 pQa d olwino000rpSn (0.05 nmolma) 

TIME (hrs) 

fipurm s. Agglutination of &@moaota RSI mmlls by oaroinosomrpin d 
the mtfmot of inhibitors. finmloonmmntrmtia M thm lmotin in al th8 
ouwttw aw 120 &IL (a) Bmotmriml 0.110 in buff- l lom (0-O) 8 (b) 
wllr in the prw~~~ ef thm lootin dth oaluiw ions (0-O ) t (a) 0011s 
in the pcmnnco of ths loath mithwt, ooloim iao (A-A ) I (d) cmlh + 
lo&in + 2d KW (A-r ) ) (0) ooll~ + lwtin + tl NANA (U-0 ) 1 (f) 
8.110 + lootin + 0.14- dincshoida (#--I ). 
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LPS ADDED (nmoles of KDO) 

Figure 4. Intoraotion of tha llpopolyoamhrl~ ??a S.minnawt~ R595 with 
csrafnoscwpin. fhs dxtxils of th l xpmtimnt ate axoribed in the kxt. 

with lnureeaing oonoantrationa of ~.ainnaaot~ RS95 LPS, l xpraaaad aa it8 KDO 

oonknt . The molar ratio of CSN to KDO tn tha titration am8 variad traa 211 to 

11280. Am oan be aaan from tha figure, at th l aturatlon point mhieh rorraaponda 

to appraximtaly 6 nmolaa of bound KDO, only 2O!f of tha added oounta uould be 

praoipi tatad. Tha aam bahavlout Gould ba aaan vith E.eoU K12 lipopolyaamhs~id~ 

8180. Undar idantioal oonditiona , it 26 ~8 o? tatuin la addad inatmd of LOS, 

85% of tha addmd radio~tivlty we roowarad in tha praoipltata. Any attaapt to 

inoraar tha paraantaga of bindinp by aolubiliring tha iaolatad LPS in O.t$ 

Trita X-100 (14) or by triathylaalno treataent (15) or by alkali traataant (16) 

uara unaueoaaa?ul, ae thara la a tandmmy of the lipopolyaaosharida to ~QWOQ~~ 

the aomnt aalcium lone are introdumd. Ulo inter that thia lou binding of 

asroinovmrpln to S.ainnaaoCa R!J% LPS or to &@,& K12 LPS ia due to their 

l olt-aQQraQating tandanoy in the poamoa 19 oaloium ima (17) and that thia 

phnownon dietataa the availability of KDO reaiduaa for bindin to th la&in. 

Hanam a batter pioturm of tha KDO intaraation with the la&in i8 awn dth tha 

whole baotarial aall syata, rather than tho iamlatad lipopolyaaochaoida myeta. 

Ar uaan in the barrtariel agglutlnatlon l yatam, 2&8tO-34OXYOOtOII8t8 ettwtir8lY 

aoopmtia with tha LPS for intaraalirq rith th lwtin and fha inhibition i8 more 

marked in thtn caaa of th dLaaoehewida vhioh aorka at approxlmataly 100 tiaaa 

lovar uonoantratian (3 to 7 x 10%) (figura 6). It ia to be nokd tra thia 

figure that even if thaw povartul aaaoharlda inhibitora am wad, oomplota 

inhibition of intaraction haa not barn. aahlmd, indicating that Muondry 

intataotiona 8ra involvad in atabilizinp the la&in-lipopolyaamharida oaplmx. 

Our raaulta lndioata that earcpinoacarpin intaraeta l ith the KDO roaicLn8 

of baokriU t&ml18 and lipopolyaawharida~. tha &#J& Kl2 wlla with tha 

O-m=atlwnio ehaina RiWhQ in thair LPS ald &&M88OtQ RS96 (haptaaa-laaa) 
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I !  I I I I I I 
0 2 4 6 8 IOXlO’M KDO BNANA 
I I 

3.5 7 x 105M DISACCHARIDE 

Figurm 5. Inhibition of thm pmalpltation of 9 .minne~ RSs6 lipopolyw. 
oohmrida by cmrainooeorpin, in th prownw of apoeifio moahmrlbs. lho 
oonditiona of the l xpriwnt am mx dmmoribad in the tmxt. 23 )r~8 of 

oarofnoworpln, 2.2 x tc ap of 126 
I-omrahoworpin and l POad owount of 

s.Lps (6 m01.0 of 1(W) wro umd. 2.lcotoa4ooxyo&onot0(0-0) 8 
f’dmtylnwninio aoid (a-0 ) md diamohsida ( A-A ) . 

~0110 in rhich the KOO noidwo h8pmn to bm torain (Iflu oiali~ aid in 

rialo@tymprotoirro) hwo prowd to bo my uamful wd01 oy0t0w to l tudy their 

inkroetim uith CSR. Rooentwork in our Irbomtary (unp&lidvodrooultr)hn 

l h0m'thatROO ir 6n offoctiuoinhibitor oPth0 htuin-aarain0oac4rpin fnter0&ia 

l o -11 ao ear&noocor~irkd t&bit rod ~011 ~lutinatfm, thur emfining 

the rpaQLFfd$ty of mrd nooeorpin tamdo this 6earban r&die owp?. In tbir 

mmmetion, it 1s worth noting tho sarlbr wrk of Pkt010 (NB,lS) rhQ ouwmatod 

thot thm m &yuhq(r oorum 00nt81M l wa lwtinr for intar~tion with 

the 0~. nd lipid A rogimo of thm lipppoly000aharld0o.th0 ~0ultr pcoamntod 

hero uolng homogonoouo ooroinooeorpin from the otlb Bm 

e l trofwly indicate the opoeifio intometian of th lo&La aith tha 

2-kmto-34ooxywtanmto ro0iduoo 0f lipaip0lyo0wh0ridoo. l)u inktvrtim of C91 
with th0 lipepolyoowhl~idoo 0ppnro t0 bo in lin with tho th0ry that thiO 

eouldtm tha humoralneognitim aotorimlinth0 hwolryrh ofther& f'ar 

ita pathoaonic boetario (20.21). 8th th0 0elbwdd dd0m cuneth~~ 0f 
thio 100th. 00 an oponin or phsgosytoai~~irq rterial io y& to be 

dwarmtmtod & a. The notut pathqjonia miororpmioa to? thio orrb 

im not yot known. Rownt roporto from cttJtor l&orot0rfro (22,23) 0nd our om 
work (3) tndiaotoa thot th l Ialia maid binding loetino 0lw hwo mtiglu0u- 

rmyl oativity. In thle relation it weld bo paUoularly intmmtinp to 000 
whmtbr l omm Crm rwgmtivm mrina bataria pomoo KW and pluwrada a&l 

rooidwo in thofr lipapoly00&t0rido8. dnry fUtt#~ ilMStiQ&flMl@ Will n-1 
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the exact dinmnrion of the aultispaqiticfty of this unique eialicr acid bindinp 

lo&in. 
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