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Abstract — The gene coding for urease of alkalophilic Bacillus pasteurii had been cloned in Escheri-
chia coli previously. The urease protein was purified 63.1-fold by TEAE-cellulose, DEAE-Sephadex
A-50, Sephadex G-150 and Sephadex G-200 chromatographies with a 7.3% yield from the sonicated
fluid of the E. coli HB101(pBU11) encoding B. pasfeurii urease gene. The ureases of E. coli (pBU11)
and B. pasteurii possessed as a K,, for urea, 42.1 mM and 40.4 mM, respectively. They hydrolyzed
urea with V. of 86.9 umol/min and 160 ymol/min, respectively. Both ureases were composed
with four subunits (Mrs 67,000) and a subunit (Mr 20,000). The molecular weight of both native
enzymes was Mr 280,000+ 10,000 determined by gel filtration chromatography and Coomassie blue
staining of the subunits, The optimal reaction pH of both ureases were pH 7.5. The ureases were
stabled in pH 5.5~10.5. The optimal reaction temperature of both ureases were 60T, and the
ureases were stable for an hour at 50C, 40min at 60C and 10 min at 70C . The activity of both
enzymes were inhibited completely by Ag’*, Hg?*, Zn**, Cu®*, and were inhibited 60% by Co®*,
30% by Fe?' and 10% by Pb*’. However it was increased by the addition of Sn*', Mn*", Mg**
at concentration of 1X 10 * M. Both ureases were inhibited completely by p-CMB and acetohydro-
xamic acid. The urease expressed in E. coli (pBU11) was inhibited 70% by SDS. The urease
of B. pasteurii was inhibited 40% by hydroxyurea, whereas the recombinant urease of E. coli
strain was inhibited 17%. Both enzymes were not inhibited by cyclohexanediaminetetraacetic acid
(CDTA) and ethylendiaminetetraacetic acid (EDTA).
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Table 1. Purification of the recombinant urease from E. coli HB101(pBUI11)

Wb

Purification Total protemn Total activity  Specific activity Yield Purification

step (mg) (unit) (unit/mg) (%) {fold)
Cell sonicate 14,434.3 93,4079 6.5 100 1.0
(NH;):50,(40-62.5%) 6,421.1 73,361.5 114 78.5 1.8
TEAE-cellulose 401.5 18,050.3 45.0 19.3 7.0
Sephadex G-200 91.1 13,617.3 149.5 14.6 23.1
DEAE-Sephadex A-50 44.3 11,086.0 250.5 11.9 38.7
Sephadex G-150(1st) 30.5 8,971.7 3274 10.7 50.6
Sephadex G-150(2nd) 16.8 6,837.9 408.2 7.3 63.1

Table 2. Purification of urease from Bacillus pasteu-
rii

Purification Total Specific

step protein activity

(mg) (unit/mg)

Culture filtrate 4,280 18.2

(NH,).504(35-50%) 1,652 28.2

QAE-Sephadex A-50 368 925.2
DEAE-Sephadex A-50 185 1,238
Sephadex G-200 35 1,502
Sephadex G-150 19 3,371

chromatography(2.2X60 cm), Sephadex G-200 co-
lumn gel filtration{2.2X60 cm), DEAE-Sephadex A-
50 column chromatography(2.2X60cm), 12} Se-
phadex G-150 column gel filtration(2.2 X60 cm), 22}
Sephadex G-150 column gel filtration(1X80 cm) £
Eslo] o~z oy A8 A3 yrease ©] 21 2] whul o
25 AR o gledes #-5tHA 2 urease wHe e

“hl peak s HEHOE dg 4 ok (Table 1). Fig. 1. Disc-polyacrylamide gel electrophoresis.
Donor?! Bacillus pasteurii®] urease+ vl oo & A: B. pasteurii urease

ammonium sulfate precipitation, QAE-Sephadex B: Recombinant urease expressed in E. coli(pBU11)
A-50 colum chromatography(2.2X60 cm), Sephadex

G-150 column gel filtration(2.2X60 cm) F-& gralstedch(Fig. 1),

Aalak 4 9l (Table 2).
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vity 7} 592uR 7}x] =] Al A A st 7, Mulrooney & 11) ol A W& 5l recombinant urease 2] native Alef] 2]
(17)-8 E. coliell cloning*A1 %! Providencia stuartit % 2 xleke. gel filtration 8 2 AFsr Axt 5 &5 &
urease-s 331eH7F=] AA & 58 o7} gle} B 3] 280,000+ 10,000 A== glxgl . (Fig. 2), SDS-
AM&loll H+= E. coliol cloning® B. pasteurii*d recom- electrophoresis& %}od subunit %<} 1 Ezfeke
binant urease& 63.1W 7}z A g 4= alsdck B pa- ghelgl A3 67,000 A& o= %3 subunit?}

steurtioF E. coli(pBU11) 2% a5 5 urease?] qle|gd o] Rzpek 20,000 Hxo 3|u|alt »x s}t
Ak e disc gel electrophoresisel 4] gt Wit g subunit?} W= gorg Halak 67,000(a) ) 20,
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Fig. 2. Molecular weight of the ureases purified from
B. pasteurii and E. coli (pBU11) by Sephadex G-150
gel filteration.

A: ferritin (M.W,: 450,000), B: catalase (M.W.: 240,000),
C: aldolase (M.W.: 158, 000). D}: albumin bovine serum
(M.W.: 68,000), E: albumin hen egg (M.W.: 45000), F
chymotrypsinogen A (M.W.: 25000), @: purified urea-
ses [B. pasteurii urease and E. coli{pBU11) recombi-
nant urease]
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Fig. 3. Molecular weight of the ureases purified from
B. pasteurii and E, coli{pBU11) by SDS-polyacrylamide
electrophoressis.

A: phosphorylase b (M.W.: 94,000), B: albumin (M.W.:
67,000, C: ovalbumin (M.W.: 43,000), D: carbonic anh-
ydrase (M.W.: 30,000), E: trypsin inhibitor (M.W.:
20,000)
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Fig. 4. Effect of pH and temperature on the activity
of ureases.
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Table 3. Effect of various metal ions on the activity
of ureases

Activity (%)

Compounds — :
B. pasteurii E. coli(pBU11)

MgSO, 204.1 113.6
SnCl, 169.1 159.1
BaCl, 141.3 89.9
MnClz 129.2 123.9
Ph{CH;COO), 92.2 85.8
CalCl 782 B1.6
FeS0, 74.8 59.9
CoCl, 34.1 47.5
Ni1Cl, 1.6 4.1
AgNO, 15 19.8
CHSO:; 06 2.7
HgCl; 0.4 0.0
ZI]SO4 0.2 59
None 100.0 100.0

(Final conc. 107°* M)
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Table 4. Effect of enzyme inhibitors on the activity of
ureases

N Activity(%)
Inhibitor (10°? M)
B. pasteurti E. coli(pBU11)

CDTA 108.6 98.4
EDTA 104.9 107.3
Thiourea 100.9 92.7
L-Cysteine 94.1 107.8
Iodoacetate 89.4 101.6
Sodiumazide 83.4 81.3
SDS 75.2 26.0
Hydroxyurea 53.6 83.3
AHA* 8.7 5.2
p-CMB 1.2 10.9
None 100.0 100.0

(Final conc. 10-*M) *AHA: acetohydroxamic acid
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Fig. 7. Lineweaver-Burk plot for the hydrolysis of urea
by the purified ureases.
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