ABSTRACT
Peant seeds contain the globular protein, peanut seed lectin (PNA). A lectinis
& protein of non-immune origin that agglutinates cells and/or precipitates
‘complex carbohydrates. Lectins are widely distributed in nature and oceur in
edible legumes, such as kidney beans, soy beans,lima beans, peanuts, and many.
other plants that are common in human diets. Peanut lectin s only toxic to

castor seed lectin,ricin. The adsorption of purified peanut lectin to clay
dsorpt

wias used to measure interlayer expansion of clays due to PNA adsorption
“Treatment of 30 g of Na-montmorillonte with 10 g of PNA at pH 5
expanded the basal spacing from 1.24 10 2,65 nm. At pH 7, 115 mg PNAIg
montmorillonite was adsorbed. The effect of pH on both PNA adsorption and
interlayer clay expansion will also be examined.

INTRODUCTION
‘Simulants are used to minimize exposure 1o oxins. A toxin simulant is

techniques. Simulants can be used in experiments that would be hazardous

ihe actul toxin. H tobe effect using

actual toxin. Hence, an ideal toxin simulant should have many properties in
‘common with the toxin.
Peanuts contain the allergenic protein, peanut seed lectin (PNA). A

lectin i a protein of non-immune origin that agglutinates cells andior

L innature
and occur in bl legumes, such as kidhey beans, soy beans, lma beans,
peanuts, and many other plants tha are common in human diets. PNA is a
236
aming acids with a total molecular weight of 110,000 (Figure 1) The protein

can be grown
i the asymmetric unit cell with dimensions of a = 12.98 nm, b = 1269 nm,
and ¢ =7.69 nm (Banerjee et al, 1994). The relatively non-toxic PNA might
be used as a simulant for more toxic materials. The PNA protein is low in

d otan et

al,,1975). The extremely toxic icin lectin is 65,000 molecular weight

globularprtein

(Figure2)

intertayer tectin

shown that i
The extent ofpeanut seed d

intertayer of clays sould reves! s lectin a5

vicinsimulan.
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Peanut lectin adsorption and interlayer expansion of clays.

Figure 1. Alpha-carbon backbone representation of
peanut lectin, a tetrameric molecule of M,, =110,000.
Subunits 1 and 3 shown as thin lines, subunits 2 and 4
shown as thick lines, circles represent metal ions
(After Banerjee et al., 1994).

MATERIALS AND METHODS

Figure 3. Peanut lectin adsorption and interlayer expansion of SWy-2.

Figure 2. Ribbon depiction of ricin structure. Disulfide
bond linking A and B chains shown at center right
Numbers identify positions of amino acids. A-chain
sequential parts are shaded and B-chain lactose moieties
denoted by the discs. After Montford et al. (1987)

lactose moieties.

Figure 4. Ricin adsorption and interlayer expansion of SWy-2 (Jaynes et al., 2005)

Figure 6. Effect of pH on ricin adsorption to SWy-2 (after Jaynes et al., 2005).
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Figure 5. Effect of pH on peanut lectin adsorption to SWy-2,
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RESULTS AND DISCUSSION

Although PNA andrici are bothletins and both globular protens, the
structures and molecular welghts sigificantly diffr (Figure 1 and 2). The
adsorption o PNA 0 SWy-2 expanded he clay fom 1.24 1 0 2.65 nm
(Figure 3). H 5

346 0m (Figure 4.

Blankrecovery i the pH 4 and pH 10 adsorption isotherms for PNA
were lessthan 10% and adsorption vlues were not calculated. Very low or
very high pH conditions appear to destroy PNA. In contrast,ricin i sable
fom pH 4 10 pH 10. Blank recoveries or he pH 6 and pH 7.4 PNA isotherms

PNA at pH 6 was somewhat greater than at pH 7.4 (Figure 5). Protonation of
i NA at pH

might have contributed to greater adsorption. In contras,riin adsorpion to
than PNA (Figure 6). far more.

much greater
pH S and pH 7.

Basinger

[ colums. fow p
volumes, whereas,ricin breakthrough required many pore volumes and was
only observed for the coarsest soiltexture. The PNA and ricin breakthrough

PNALo. Tower
than ricin adsorption
Tere are several drawbacks in using PNA s a icin simulant. There
are significant differences i the properties of icin and PNA. PNA has a
molecular

weight, and portantly, PN
clay or soil samples as readily s rcin. A better icin simulant than PNA would
be desirable. However, only a small number o lectins and antibadies for
ELISA techniques are available.

CONCLUSIONS

eanut seed lectin (PNA) and ricin are lobular proteins and
Yectins. Both ectin adsorb to clays and cause interlayer expansion of
However, PN

ansion
PNA is smaler than ricin. Clearly, the properties of PNA are
significantly different than ricin. AS a icin simulant, PNA is useful but
has great limitations. However, only small number oflectins and

ette ricin t und.
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