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The Measurement of Association Equilibrium

Constants of Trypsins with a Protein Proteinase Inhibitor

MISAO TASHIRO

An improved procedure for the measurement of association equilibrium
constants of trypsins with a protein proteinase inhibitor has been established. The
procedure consists of three stages : (a) standardization of trypsin and inhibtor
solutions by the active-site titration with p-nitrophenyl-p’-guanidinobenzoate and
(b) second

1s the accurate measurement of free enzyme activities for Green and Work

by an enzyme-inhibitor titration at a high concentration (~10""M) ,

titrations, where low enzyme concentrations (~107"M) and a highly sensitive
substrate are used, and (c) nonlinear least-squares analyses of the data by a
microcomputer, which make it possible to accurately estimate the constants. By
this procedure, the association equilibrium constants of bovine and hog trypsins

with foxtail millet trypsin inhibitor I were determined to be 3.3 X 10" M

“' and

4.6 X 10° M™', respectively, at 25C and pH 8.0.
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THE DATA AND THE FIT
. Cinhibitor) tFres Enzyme) Y BEST DEVIATION
1 0.00000€+00 1.18600€-09 1.213386-09 -2 73814E-11
2 2.32500€-10 9.79900E-10 9.90320E-10  ~1.04196E-11
3 4.64800£-10 7.94100€-10 7.72497€-10 2.16035€-11
‘4 6.97000€-10 5.63100E-10 5.64541E-10  ~1.44135€-12
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9 1.85600€-09 6.06000€-11 5.84486E-11 2.151426-12
10 2.08700€£-09 5.05200E-11 4.40984E-11 6.421626-12
11 2.31800E-09 4.03200€-11 3.52131€-11 5.10695€-12
12 2.78000€-09 3.13100€-11 2.49677€-11 6.34231€-12
13 3.01000€-09 2.52600€-11 2.178426-11 3.47576E-12
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Titration curve and calculated Ka value generated by computer treatments using

nonlinear least-squares analysis programs with (a) 2 parameters and (b) 3 parameters.
The data were for bovine trypsin interacting FMTI-II at 25C in 0.1 M Tris-HCI] buffer
(pH8.0) containing 10mM CaCl. and 0.005% (W_,V) Triton X-100.
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[} Cinhibitor) [Free Enzyme] Y BEST OEVIATION
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2 5.30000E-10 1.38700€-09 1.39991E-09  ~1.29139€-11
3 1.05900€-09 1.01300€-09 9.95031€-10 1.79694E-11
4 1.58800€-09 6.89500E-10 6.70046€-10 1.94538E-11
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? 3.17200€-09 1.99300€-10 2.33944E-10  -3.46484E-11
8 3.69900€-09 1.99300€-10 1.84008E-10 1.5291S€-11
° 4.22500€-09 1.82700€-10 1.50758E-10 3.19425€-11
10 4.75100€-09 1.33000€-10 1.27294E-10 5.70571E-12
11 5.27600€-09 1.33000€-10 1.09994€-10 2.30060€-11
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Titration curve and calculated Ka value generated by computer treatments using

nonlinear least-squares analysis programs with (a) 2parameters and (b) 3 parameters.
The data were for hog trypsin interacting FMTI-II at 25C in 0.1 M Tris-HCl buffer
(pH8.0) containing 10mM CaCl. and 0.005% (W, V) Triton X-100.
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