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Isolation and Studying Cathepsin B Enzyme from Normal Human
Serum
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ABSTRACT

The work included the isolation of cathepsin B enzyme from normal human serum
using different biochemical techniques which included: ammonium sulfate precipitation,
dialysis and gel filtration chromatography on sephadex G-100. Furthermore, the
comparative molecular weight of cathepsin B enzyme which is partially isolated from
serum was found to be (24,000 + 500 Da) by gel filtration chromatography.

The results also showed that the optimum conditions of cathepsin B enzyme activity
were obtained using sodium phosphate (100 mmol/L) as a buffer at pH (6.0), at a
temperature (40 °C) and (1 mmol/L) of BANA as a substrate. Using Linweaver Burk plot, it
was found that V., and K, have the values of (346.20 U/L) and (0.489 mmol/L)
respectively.

The results also showed that the activity of cathepsin B enzyme was increased using
thiol compound. Cysteine showed a greater activation than B-mercaptoethanol. The
activation of cathepsin B enzyme was greater in the presence of EDTA in the reaction
mixture.

Finally, the effect of iodoacetate, calcium chloride, mercury chloride, zinc sulfate and
potassium cyanide on the activity of cathepsin B was studied. These compounds showed
strong inhibition on the activity of cathepsin B. The inhibition of cathepsin B by mercury
chloride was irreversible type of inhibition at a concentration (0.01 mmol/L).

Keywords: Cathepsin B, isolation, human serum, BANA, inhibition.

Lysosomes
1920 (Turk et al., 2002) Mammals
.(Chwieralski et al., 2006) Lysosome
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(35,000 Da) (20,000 Da)
.(Greenspan et al., 2001)
(EC3.4.22.1) B
Thiol-Dependent Papain Family
B (Bansal and Kidwal, 1979)

.(Sarba, 2008)
.(Musil et al., 1991) 1991 B
Glycoprotein B
(Asn 110/113)

264 (Taniguchi et al., 1985 ; Ritonja et al., 1985)
(27,500 Da) (29,000 Da )
(5,000 Da) Light Chain (Val 44/48) (Asn 43/47)

(24,000 Da) Heavy Chain
(Cys 25/29)
.( Kuhel;j et al., 1995)
(Higashi et al.,1986)

(Okitani et al.,1988)
(Moin et al., 1992)

.(Foghsgaard et al., 2001)

(Sarba, 2008) (Myers et al., 2007)
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33
(25 °C) Plain Tube
(900 xg) (15 min) Centrifuge
( )
B
(Stern et al., 2004) B
- (Barrett, 1977)
B BANA N-Benzoyl-DL-Arginin-f-Naphthylamide
.(Olonen, 2004)
- B
(A¥) -
(Olonen, 2004) -
- (1) -
A A* = Agest— Aplank } (A%)
(1 pmol) U)
(1 ml)

.(umol of PB-Naphthylamine/min/mg of protein)
(Lowry et al., 1951) -
.(Schacterle and Pollack, 1973)
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O - - .
0 20 40 60
Conc. of B-Naphthy]l amine (pnunol L)
- :1
B
B
.(Matsumoto et al., 1983) (2)
.(30 min ) (4000 xg)
(pH = 5,10
- (0.1%) (100 mmol/L) mmol/L)
B
Add (NH,),SOy4
Add NaCl to( 3%)adjust and collect the
(pH = 3.7) with (1 N) precipitates between

HCI . Centrifuge at (25%) and (65%)
Serum | (6500 xg) for (15 min) . saturation . Cathapsin
Supernatant e
(20 ml) B activity
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Dialysis
(4 C°) (Plummer, 1978) (0.1 M)
(12 h)
(48 h)
(-20 C°)
Gel
(100.0 x 2.0 cm) filtration chromatography
(Sephadex G-100)
(314 ml) (150,000 Da)
.(Elution Solution) (95.0 cm)
(B )
(Andrews, 1965)
(Bovine Serum Albumin, a-Amylase, Egg Albumin, Pepsin, Papain)
' B
(1) B
( )
) Sephadex G-100
3) (
(1) ( 246)B
B
(247.0 ml) (24,000 + 500 Da)
(4) .(Azaryan et al., 1985) (Barrett, 1973)

.(Sephadex G-100)
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Log Mwt.

B 'l
%
# U/L
U/mg *U mg ml
100.0 1.0 | 0002341 |11.0618 | 210.7 | 472425 | 52.5
94.4 3.0 | 0007263 | 104374 | 221.6 | 1437.15 | 47.1
84.8 74 | 0017280 | 93759 | 689.4 | 54255 | 136
(65% - 25%)
78.5 905 | 002028 | 8.6825 |5638] 38970 | 154
652 | 246 | 005763 | 7.2087 | 13.64 | 12500 | 5285 | (SePpaiexG-
%k
- (1 umol ) U
#
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4.9

4.8 4

4.7

4.6 4

4.5 o

4.4 4

4.3

4.2 =

BSA
-

o-Amylase

Egg Albumin m

Papain

80

100

T
120

y y y y y
140 160 180 200 220
Elution volume

T
240

T
260

.(Sephadex G-100)

]
280



81 B

B
B ( )
) EDTA
B ( 5 4
(2)
B 2
BANA (Sod. Pi buffer)
(mmol/L) ° od. P1 buffer + .
(mmol/L) (C°) EDTA (min) | (mg/ml)
(pH=6.0 , 100 mmol/L)
4.0 1.0 40.0 15.0 2.5
+ 1.5 (mmol/L)

- (Lineweaver-Burk plot) -
(346.20 U/L) (Vmax) (0.489 mmol/L) Michaelis Constant (K,,)
.(5) B
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16 -
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1/Activity of cathepsin B (U ™.

Activity of cathepsin B (L/L)
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Concentration of BANA (mmel/L)
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B EDTA :3
* % EDTA
(mmol/L) (mmol/L)
100.0 0.0 0.0
110.0 0.2 0.0
110.0 0.5 0.0
110.0 0.78 0.0
277.1 0.0 0.1
367.5 0.0 0.2
662.9 0.0 0.3
675.8 0.0 0.4
677.2 0.0 0.5
3440.1 0.78 0.1
466.7 0.78 0.2
843.6 0.78 0.3
847.3 0.78 0.4
846.3 0.78 0.5
.(%100) EDTA % *
(EDTA ) - 4
B
* % * %
(mmol/L)

100.0 100.0 0.0

187.4 423.4 0.2

301.9 770.2 0.4

441.7 772.8 2.0

689.3 771.3 4.0

690.1 772.6 6.0

.(%100) EDTA % *
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B
B
HgCl, CaCl, Iodoacetate
KCN ZnSOy
(5)
HgCl, > ZnSO, > lodoacetate > CaCl, > KCN
HgClZ
(0.01 mmol/L) HgCl, (6) -
Irreversible Inhibition (BANA)
.(202.39 U/L) (Vmax) (Km)
B 5
%

HgCl, ZnSO, Iodoacetate Ca(Cl, KCN (mmol/L)

0.0 0.0 0.0 0.0 0.0 0.0

59.5 7.8 3.4 0.0 0.0 0.01

96.0 90.4 52.7 0.0 0.0 0.1

100.0 100.0 85.5 0.0 0.0 0.5

100.0 100.0 100.0 4.5 3.1 1.0

100.0 100.0 100.0 22.8 9.4 5.0

100.0 100.0 100.0 43.3 14.6 10.0
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