

	Enzyme
	Substrate
	Kcat (s-1)
	Vmax (µM/min)
	Km (µM)
	Kcat/Km (M-1s-1)

	WT-b1*
(197 µM)
	CEP
	39
35
37
	2.34
2.1
2.22
	30.08
31.65
34.85
	1.3 x 106
1.2 x 106
1.06 x 106

	
	AMP
	
	
	
	

	
	CEF
	
	
	
	

	WT-b2
(286 µM)

	CEP
	101
72

	6.06
4.34
	38.58
40.51

	2.6 x 106
1.7 x 106


	
	AMP
	
	
	
	

	
	CEF
	
	
	
	

	WT-b3
(214 µM)
	CEP

	137
141
104
	8.25
8.5
6.24
	9.95
10.15
7.52

	1.37 x 107
1.38 x 107
1.38 x 107


	
	AMP
	
	
	
	

	
	CEF
	
	
	
	



CEP = Cephalothin; E concentration = 1 nM
AMP = Ampicillin
CEF = Ceftazidime
WT-b1* = E was dialyzed at room temperature because cold room failed at night.
Enzyme concentration was determined by OD280 and extinction coefficient 71000 M-1cm-1. 
Kcat = Vmax/Et
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Table 1. Kinetic properties of Asnl52 mutants

Enzyme with

antibiotic kear (571 K (M) kea Ky M7 's™1)
Cephalothin
Wild type 150 =2 151 1.0 % 0.1 X 107
Asn152Ser 4.65 = 0.07 33+02 1.4+ 0.1 % 10°
Asn152Thr 143 = 04 48 + 4 3.0 =03 x 10°
Cefotaxime
Wild type 0.0201 = 0.0004°  0.018 = 0.003° 1.1 = 0.2 X 10°¢
Asn152Ser 0.830 = 0.013 5303 1.6+ 0.1 X 10°
Asn152Thr 1.90 = 0.06 877 22+ 02 % 10*
Penicillin G
Wild type 5.37 * 0.25% 073 = 0.05° 7.4+ 0.6 x 10°¢
Asn152Ser 1.68 + 0.10* 0.096 = 0.014° 1.8 = 0.3 X 107 ¢
Asn152Thr 2.55 = 0.01* 33+ 03" 7.7+ 0.8 % 10° ¢
Ampicillin

Wild type 0.499 = 0.014* 029 = 0.02° 1.7+ 0.1x 10°¢

Asnl52Ser  0.0515 = 0.0007*  0.086 = 0.007° 6.0 + 0.5 X 10° ¢

Asnl52Thr  0.101 + 0.003* 070 + 0.14° 1.5+ 03 X 10°¢
Cefoxitin

Wild type  0.0306 = 0.0001°  0.038 = 0.004> 8.0 = 0.9 X 10° ¢

Asn152Ser 0.00161 + 0.00017* 0.093 + 0.022° 1.7 + 0.4 X 10*¢

Asnl152Thr 0.00217 * 0.00063¢ 0.049 = 0.006" 4.4 + 1.4 X 10* ¢
Oxacillin

Wild type  0.00496 *= 0.00014% 0,010 = 0.001° 5.2 + 0.5 x 10° ¢

Asnl52Ser  0.0320 = 0.0010°  0.072 = 0.011* 4.4 + 0.7 X 10° ¢

Asnl152Thr  0.313 = 0.009* 164 = 0.19° 1.9+ 02x 10°¢

*Determined at >10*K,, substrate.
PEstimated as K.

©Estimated as k/,
YEstimated as k.
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Table 3. Kinetic characterization

Enzyme Ko 571 Ko (RM) Keo/K M7's™h % Wild-type
WT AMP 0.41=0.01 — — —
CEF 1536 57+15 2.7 % 107 —
E61Q AMP 0.340 +0.009 — — 83
CEF 10+3 444 2.5 % 10° 9
S64T AMP ND — — —
CEF 0.070.01 880 =230 80 0.0003
QI20E AMP 0.079 +0.004 — — 19
CEF 30006 109+13 2.7 % 10° 10
Y150F AMP ND — — —
CEF 0.107 +0.008 750 = 100 1.4 % 10° 0.0005
Y203F AMP 0.32+0.007 — — 78
CEF 127+3 58=1.1 22 %107 81
D217N AMP 0.31%0.004 — — 76
CEF 164+5 83=16 2.0 x 107 74
K315R AMP 0.42 = 0.005 — — 102
CEF 47+1 39+3 1.2 % 10° 4
N346D AMP 0.27 0.007 — — 66
CEF 343 130+ 28 2.6 x 10° 1

B-lactamase activity with ampicillin (AMP) and cephalothin (CEF) was measured for the P99 B-lactamase or
P99 variant in sodium phosphate buffer pH 7.0 at room temperature. Steady-state Kinetic parameters were
determined by fitting initial rates at different substrate concentrations to the Michaelis-Menten rate equation. The
kinetic constants k,, and K, were determined for cephalothin: only k., was determined for ampicillin as the K,
is too low to be measured by initial velocity kinetics (Galleni and Frere 1988). Kinetic parameters were not
determined for S64T and Y150F with ampicillin, as they showed nonideal behavior.




