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Biochemistry and Molecular Biology of Bacterial Ureases
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Abstract: Ureases are nickel-containing enzymes that catalyze the hydrolysis of urea to carbon dioxide and
ammonia. This brief review discusses the biochemistry and molecular biology of bacterial ureases and out-

lines its activation, regulation and biological effects.
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Table 1. Properties of purified microbial ureases

K, pH Mr Mr(kD)

Microorganism  (mmol/L) Spact Purification pH optimum (kD) Subunit Mr. Subunit composition Metal content References
Helicobacter pylori 0.3 1100 112 8 380 a=62,$=30 4Py [5]
Arthrobacter oxydans 12.5 219 121 7.6 242 0.3 Ni/242 [6]
Streptococcus 3.5~4.1 1700 193 7 0=62,p<15,y<15 [7]
salivarius
Bacillus pasteurii 40~131 1528 66 230 a=65.5 oy 0.82-1.0 Ni/a [8]
Ureaplasma 2.5 180000 180 6.9 190 a=72,=14,y=11 [9]
urealyticum
e 18~72 3570 638 7 200  o=67 s 0.8 Ni/a [10]
ammoniagenes
Klebsiella aerogenes 2.8 2200 1070 7.75 224 0=72,p=11,y=9 o2Baya 2.1 Ni/oaBay2 [11]
Proteus mirabilis 13 2057 800 7.5 212~250 0o=73,p=10,y=8 2Baya [12]
Arthrobacter 3.0 2370 4.2 290 a=67,8=17,y=14 a3B3y3 2.0 Ni/aBy [13]
mobilis
Yersinia 0.15 3.5-4.5 [14]
enterocolitica
Morganella morganii 2130 175 590 0=63,p=15,y=6 [15]
Providencia rettgeri¢  10.5~71  30.6 43 7.5 NR [16]
Providencia stuartii’ 9.3 5520 331 230 0=73,8=10,y=8 1.9 Ni/o2B2v2 [17]
Selenomonas 2.2+0.5 1100 592 360 0=70,p=8,y=8 2.1 Ni/oaBay2 [18]
ruminantium
Spirulina maxima 0.12 9.27 44 8.7 232 o=38 O [19]
Staphylococcus 7.36 150 6.8 250 [20]
saprophyticus
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Note: Gene assignments are shown above the rectangles and the predicted molecular size of the polypeptide are shown below the rectangles
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Fig. 2 Model for microbial urease activation and urea metabolism
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