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high MW dextran(bottom) (0.25-2 mg/ml in sodium phosphate buffer; 10 mM; pH 7) in the presence of various
temperatures 298 K (A, D), 303 K (B, E), and 310 K (C, F).

Table 1The kinetic parameters (association rate constant (k,), dissociation rate constant (kg), and
equilibrium constants (Ka)) of LTB toxin binding with dextrans (low MW dextran and high MW dextran)
at three different temperatures (298, 303, 310 K).

Ka Ky K, Temperature

(M%) ") (M* x5 (K)

(1.07+0.02) x 10°  (1.25+0.25) x 10®  (1.28 + 0.02) x 10° 298
(175+0.04) x 10° (1.16+0.04) x 10°  (2.02 + 0.4) x 10° 303 Lov‘éex'\t’:;'z

(3.86+0.81) x 10°  (1.6+0.40)x10%  (5.45+1.4)x 10° 310

(0.95+0.01) x 10°  (1.50+0.3) x10®  (1.40 + 0.15) x 10° 298
(1.15+0.01) x 10°  (1.70+0.3) x10®  (1.90 + 0.12) x 10° 303 ngzexht/gx

(1.89+0.02) x 10°  (2.90+0.07) x 10®  (5.35+0.75) x 10° 310
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Fig 4 Van’t Hoff plot for the interaction of LTB toxin
and low MW dextran (A) and high MW dextran (B).
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Table 2 The thermodynamic parameters of LTB toxin binding with dextran (low MW dextran and high
MW dextran) at three different temperatures (298, 303, 310 K)

AG AS Ka Temperature

(kJ mol™) (I mol™ k™) (kJ mol™) (M™ (K)

-34.39 + 0.55 (1.07 £0.02) x 10° 298
Low
-36.22£0.57 392.42+6.53  0.08+0.02 (1.75%0.04) x 10° 303 MW
dextran

-39.09 £ 1.3 (3.86 £ 0.81) x 10° 310

-34.11+£0.24 (0.95+0.01) x 10° 298 _

High
-35.16 £0.29  263.39+2.12 0.044+0.01  (1.15%0.01) x 10° 303 MW
6 dextran

-37.25 +0.26 (1.89 £ 0.02) x 10 310
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ABSTRACT

ARTICLE INFO

Enterotoxigenic Escherichia coli is the most common bacterial agent causing diarrhea by
binding to the intestinal mucosa and producing heat-labile enterotoxins. The aim of this
study was to elucidate the interaction of two forms of dextran exopolysaccharides
(molecular weights of (11-9 kDa) and (76-60 kDa)) produced by the probiotic bacterium
Leuconostocmesenteroides with the heat-labile enterotoxin((B-pentamer) (LTB)) by using
surface plasmon resonance (SPR).According to the results of interaction kinetics at 298 K,
both low and high molecular weight dextran types exhibited high affinity (KA) (1.07x106
M-1 and 0.95x106 M-1, respectively) for LTB toxin in vitro. From a thermodynamic point
of view, the values calculated of the Gibbs energy were negative (AG <0), and also enthalpy
and entropy achieved both positive values (AH> 0 and AS> 0) via the van’t Hof equation,
indicating that the interaction was spontaneous, endothermic, and disordered, respectively.
With these findings, hydrophobic interactions appear to be important in the interaction
between dextran and LTB toxinswith hydrogenic bindings. Therefore, dextran molecules
are capable of binding to LTB toxin and relatively displaying antitoxin effects.To sum up,
these results could provide further insights for initiating extensive research with other lactic
acid-derived exopolysaccharides in bacterial interactions and also with foodborne pathogen
toxins.
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