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Km kcat kcat/Km Enzyme concentration 
(mM) (1/s) (1/(mM•s)) (mg/l) for ∆A/min=0.05 

•10-3 at [S]=2•Km

Thrombin, human
Buffer: 50 mM Tris HCl, pH 8.3,
130 mM NaCl 
S-2238 0.0070 180 26 0.03
S-2366 0.15 330 2.2 0.02
S-2846 0.043 190 4.4 0.03

Thrombin, bovine
Buffer: 50 mM Tris HCl, pH 8.3,
130 mM NaCl 
S-2238 0.010 200 20 0.02
S-2366 0.15 295 2.0 0.02
S-2846 0.045 200 4.4 0.03

FXa, human
Buffer: 50 mM Tris HCl, pH 8.3, 
130 mM NaCl, 0.5% BSA 
S-2222 1.1 100 0.090 0.06
S-2337 0.67 110 0.16 0.05
S-2732 1.5 230 0.15 0.03
S-2765 0.26 240 0.92 0.02
S-2767 0.60 210 0.35 0.03
S-2772 1.5 120 0.080 0.05
S-2782 0.29 210 0.72 0.03
S-2787 0.38 170 0.45 0.03

FXa, bovine
Buffer: 50 mM Tris HCl, pH 8.3,
130 mM NaCl 
S-2222 0.40 100 0.25 0.06
S-2337 0.30 110 0.37 0.05
S-2732 0.35 130 0.37 0.05
S-2765 0.11 195 1.8 0.03
S-2767 0.22 160 0.73 0.04
S-2772 0.70 100 0.14 0.06
S-2782 0.15 190 1.3 0.03
S-2787 0.14 120 0.86 0.05

Table 3. Kinetic data for the chromogenic substrates available from 
Chromogenix. Suitable chromogenic substrates are listed for a number of 
serine proteases, most of them part of the cascade systems in blood. Some 
of the substrates are cleaved by more than one enzyme although at different 
rates. The kinetic analyses of the enzymatic cleavage of pNA from the substrates
were performed under strictly standardized conditions using the clinical 
chemistry analyser Cobas Mira S. A stable, well-defined temperature is vital 
for all enzyme kinetic studies and in this study all reactions were performed at
37 °C. A suitable buffer was chosen for each enzyme  and the pH value given 
in the compilation is the value to which it was adjusted at 25°C. Note that the
pH value of Tris buffers decreases as the temperature increases, at the rate of 
approximately 0.1 unit per °C (50 mM Tris-HCl). The kinetics of the reaction 
was followed spectrophotometrically by measuring the change in absorbance 
over time, ∆A/min. To ensure the highest precision, ∆A/min was measured at 
four different substrate concentrations. Insertion of the ∆A/min values into Eq.
18 on page 38, followed by linear regression gave Km, kcat and Vmax for the 
reaction.

Table 2. Enzyme concentrations used in the determination of relative 
reactivities. The enzyme concentrations used were in most cases 1/25 
of the plasma concentrations of the corresponding zymogens.

Enzyme Used conc. Plasma conc.
of enzyme, mg/l of zymogen, mg/l

Thrombin 0.040 150
FXa 0.40 8
FXIa 0.20 5.0
APC 0.16 4.0
Plasmin 0.50 200
Single chain t-PA 1.0 0.005
Plasma Kallikrein 0.80 50
C1s 2.0 50
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Km kcat kcat/Km Enzyme concentration 
(mM) (1/s) (1/(mM•s)) (mg/l) for ∆A/min=0.05 

•10-3 at [S]=2•Km

FXIa, human 
Buffer: 50 mM Tris HCl, pH 8.3,
130 mM NaCl and 0.5% BSA  
S-2288 0.90 190 0.21 0.06
S-2366 1.2 340 0.28 0.03

FXIa, bovine
Buffer: 50 mM Tris HCl, pH 8.3,
130 mM NaCl and 0.5% BSA
S-2266 0.63 12 0.019 0.9
S-2288 0.70 21 0.030 0.5
S-2302 0.17 17 0.10 0.6
S-2366 0.73 16 0.022 0.7

APC, human
Buffer: 100 mM Tris HCl, pH 8.3,
260 mM CsCl, 
4 mM CaCl2 and 0.2 % BSA
S-2288 0.16 110 0.69 0.07
S-2366 0.20 190 0.95 0.04
S-2846 0.35 130 0.37 0.06

Plasmin, human
Buffer: 50 mM Tris HCl, pH 7.4,
110 mM NaCl
S-2251 0.40 20 0.050 0.4
S-2302 0.50 26 0.052 0.3
S-2366 0.40 60 0.15 0.1
S-2390 0.075 15 0.20 0.5
S-2403 0.35 60 0.17 0.1
S-2406 0.85 70 0.082 0.1
S-2468 0.080 7.4 0.092 1

One-chain t-PA, human
Buffer: 50 mM Tris HCl, pH 8.3,
130 mM NaCl and
0.01% Tween 80
S-2288 1.0 10 0.010 0.8
S-2765 0.9 25 0.028 0.3
S-2782 1.2 30 0.025 0.3

Plasma Kallikrein, human
Buffer: 50 mM Tris HCl, pH 7.8,
16mM NaCl (I = 0.05)
S-2266 0.50 85 0.17 0.2
S-2288 0.60 130 0.22 0.1
S-2302 0.22 150 0.68 0.08
S-2366 0.60 80 0.13 0.2

Km kcat kcat/Km Enzyme concentration 
(mM) (1/s) (1/(mM•s)) (mg/l) for ∆A/min=0.05 

•10-3 at [S]=2•Km

C1s, human
Buffer: 50 mM Tris HCl, pH 8.0, -
S-2314 0.70 10 0.014 1
S-2765 0.50 3 0.006 4

Urine Kallikrein, human
Buffer: 50 mM Tris HCl, pH 9.0,
16 mM NaCl (I = 0.05)
S-2266 0.030 1 0.033 6

Glandular Kallikrein, bovine
Buffer: 50 mM Tris HCl, pH 9.0,
16 mM NaCl (I = 0.05)
S-2266 0.050 8 0.16 0.4

Granulocyte elastase, human
Buffer: 50 mM Tris HCl, pH 8.3,
280 mM NaCl, 8% DMSO
S-2484 0.50 15 0.030 0.3

u-PA, human
Buffer: 50 mM Tris HCl, pH 8.8,
43 mM NaCl, 0.5% BSA
S-2444 0.080 11 0.14 0.6

Trypsin, bovine
Buffer: 50 mM Tris HCl, pH 9.0, 
245 mM NaCl
S-2222 0.020 240 12 0.01
S-2765 0.010 170 17 0.02

Chymotrypsin, bovine
Buffer: 50 mM Tris HCl, pH 8.3, 
380 mM NaCl, 3 mM CaCl2
S-2586 0.080 120 1.5 0.03
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(mM) (1/s) (1/(mM•s)) (mg/l) for ∆A/min=0.05 
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