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Plant lectins having well defined, carbohydrate specificities are very useful 
tools for detection, characterization, and isolation of substances containing carbo- 
hydrate side-chains on cell membranes and cell surfaceslM5. With respect to lectins 
isolated from Lotus tetragonolobus and UZex europaeus seeds, their carbohydrate 
specificities have bePn extensively studied by quantitative precipitin and precipitin- 
inhibition assays using different mono- and oligo-saccharides6-*. Both Lotus and 
Ulex-I lectins are H-specik, but their carbohydrate specificities tested by quantitative, 
precipitin-inhibition assays differed somewhat; with Lotus lectin, the most specific 
oligosaccharide found was an H-active, difucosyl oligosaccharide, JS RI,, 2.5, 
namely, 

a-r.-Fuc a-L-Fuc 

z : 
2 3 

~-~-Gal-(1~4)-~-~-GlcNAc-(l-+6)-3-hexenete~rol, 

and with Ulex-I lectin, an H-active, monofucosyl oligosaccharide, JS RL 0.75, namely, 

a+Fuc 

n 

Both the Lotus and the UZex-I lectin showed relatively high affinity for 2’-O-a-L- 

fucopyranosyllactose6*7*g. Ulex-II lectin, which shows no blood-group specikity, also 
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reacted most strongly with the H-active, monofucosyl oligosaccharide JS R, 0.75 and 
with 2’-0-r-L-fucopyranosyllactose, and also reacted well with /?-(I +$)-linked 
ohgomers* of D-GlcNAc, as first observed by Matsumoto and OsawalO. The specifici- 
ties of these three lectins for such other, recently synthesized fucopyranosyllactoses” 
as 3’-O-U-L-, 3’-O-P-L-, and 6’-0-u-L-fucopyranosyllactose were not known. It is 
rmportant to characterrze the reactivity of these oligosaccharides relatrve to those 
already studied, in order to evaluate the specificity for the cr-Fuc-(142) structure 

This has now been achreved by quantitative precipitin-inhibitron assays. 

EXPERIMENTAL 

Plant lectins used in this study were pu~;‘;ed by the immunoadsorbent, poly- 
leucyl hog-gastric mucm A + H (ref. 12) accordmg to methods reported previ- 
ously 6--8*1o*13. Blood-group substances had been prepared in this laboratoryr4*r5. 
Methyl sc-L-fucoside was synthesized by Dr. A. Lundblad. r_-Fucose and p-nitrophenyl 
cr-r-fucoside were purchased from Sigma Chemical Co. Fucopyranosyllactoses were 
synthesized by reported methods”. The p-(1 +4)-!inked oligomers of D-GlcNAc, 

such as N,N’,N”-triacetylchitotrrose, (GlcNAc),, and N,N’,N”,N”‘-tetraacetylcluto- 

tetraose, (GlcNAc),, were kmdly provrded by Drs. N. Sharon and I. J. Goldstein. 
Quantrtative precrpitm assays were performed on a mrcroscale’6, and the nitrogen 
content of the washed precipitates was determmed by the ninhydrin procedurel’. 

RESULTS 

Fig. IA shows the abilities of different mono- and oligo-saccharrdes to inhrblt 
precipitation of Lotus lectin by blood-group H substance JS oOH-insoluble. Methyl 
cc-r_-Fuc,p-nitrophenyl cc-L-Fuc, 3’-0-j?-L-fucopyranosyllactose, and L-FUC, respectively 
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Fig 1. Inhibition, by mono- and ohgo-saccharides, of precipitation of 6.7 pg of N of Lotus lectin 
by 32 yg of blood-group H substance JS oOH-insoluble (A), 4 2 yg of N of Ulex-I lectin by 18.3 /rg 
of blood-group H substance Tighe aOH-insoluble (B), and 5.2 pg of N of Ulex-II &tin by 6.6 pg of 
blood-group H substance JS eOH-insoluble, 1st 104 (C). Jnhibitors used were L-FIX (O), p-nitro- 
phenyl cx-L-Fuc (X), methyl a-L-Fuc (a), 3’-O-a+fucopyranosyIIactose (Cl), 3’-O-fl-L-fucopymnosyl- 
lactose (m), 6’-0-cc-L-fucopyranosyllactose (@), (GlcNAc)a 0, (GicNAc)? (A), and 2’-O-u-fuco- 
pyranosyllactose (0) Total volume was 250 FL for L&US !ectin, _ WI PL for Ulex-I leetin, and 250 PL 
for Ulex-II &tin 
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showed 50% inhibition at 135, 240, 240, and 350 nmol; 3’-0-cc-L-fucopyranosyl- 
lactose at 420 nmol, and 6’-0-a-L-fucopyranosyllactose at 370 nmol, the highest 
amounts tested, showed 29 and 26% inhIbItion, respectively. No mhlbitlon was 

found with (GIcNAc), and (G~cNAc)~ up to 240 nmol. 
As shown in Fig. lB, p-mtrophenyl a-L-Fuc at 100 nmol gave 50% mhlbitlon 

of the precipitate of UIex-I lectin and blood-group H substance Tighe @OH-msoluble. 
Other glycosides and oligosaccharides tested did not show slgmficant mhlbltion at 

amounts up to 500 nmol. 
From FJ~. IC, it may be seen that 2’-0-a-r-fucopyranosyllactose showed 50% 

inhibitlon of precipitation between Ulex-II lectm and blood-group H substance JS 
00H-insoIuble, 1st IO,; (G~cNAc)~ showed 33 y0 inhIbItion at 255 nmol (the highest 

amount used, because of the hmited quantity avallabie). Weaker mhlbition was ob- 
served with the other inhibitors. 

The present findings show that, with Lotus and U/es-I and II lectms, 3’-O-a-L-, 

3’-O-/&L-, and 6’-0-a-L-fucopyranosyllactoses were poorer than the best inhibitors 
previously studled, nameIy, methyl a-L-Fuc and JS RJhf5 2 5 for Lotus lectin, and 
JS R, 0.75 for Ulex-I and It lectins, respectively6-*_ These data provide addltional 
evidence of the association of the specificltles of these three lectms for an a-L-Fuc- 

(142) structure as a determinant of the blood-group H substance. 
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