Ligand-receptor F, (pN) AH (kcal/mol) AG (kcal/mol) For (A)
Avidin-biotin 160 = 20 -215 -204 9.3
Avidin-iminobiotin 85+ 10 -116 -14.3 9.5
Streptavidin-biotin 257 £ 25 -32.0 -18.3 9.3
Avidin-desthiobiotin 94 £ 10 -135 -16.5 10
Streptavidin-iminobiotin 135 £ 15 NA -12.2
= B - = c L
Z 7 z B
8 220+ £ 220 P

] i @ - e
2 8
S 180 S 180 P
2 e 2 -
ﬁ 140 4 ﬁ 140 . <
< 100‘1 2 100: d
= f lo T D T T T o % ] I T T
-14 -16 -18 -20 -15 -20 25 -30
AG (kcal/mol) AH (kcal/mol)

Fig. 1. (A) Tabulation of ligand-receptor unbinding forces and the corresponding thermodynamic values.
Force measurements were carried out with a scanned-stylus-type AFM (74). Thermodynamic values
were taken from Green (5), except those for streptavidin-biotin, taken from Weber et al. (15). Calorimetric
measurements for avidin-desthiobiotin were performed at 25°C in a MicroCal Omega titration calorime-
ter. Forty 2-ul injections of ligand solution were titrated at 4-min intervals into 60 wM solutions of receptor.
(B) Plot of unbinding force versus free energy for avidin-biotin (@), avidin-iminobiotin (O), streptavidin-
biotin (M), avidin-desthiobiotin ({J), and streptavidin-iminobictin (+). (C) Plot of unbinding force versus
enthalpy.
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