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Separation and Study of Some Kinetic Properties of Senescence
Marker Protein -30 in Human Plasma

Luay A. Al-Helaly Maryam A. Saleh

Department of Chemistry
College of Science
University of Mosul

ABSTRACT

The research includes the isolation of senescence marker protein-30 (SMP-30) from
human plasma of normal young male age 25 year, the factors affecting the activity of the
enzyme and determination of its molecular weight. One band had been isolated by gel
filtration chromatography from the proteinous supernatant produced by precipitation by
ammonium sulfate (60%) after dialysis and separation by cooling centrifuge. Apparent
molecular weight of the isolated enzyme using gel filtration chromatography was (34672)
Dalton.

The results also showed that the optimum conditions of SMP-30 activity were
obtained at (100 pg/ml) of enzyme concentration and phosphate buffer (0.022 mol/l) as a
buffer at pH (8) for (18) minutes at (49°C) using (14 mmol/l) of gluconolactone (GL) as a
substrate,. Using Line Weaver—Burk plot, the values of maximum velocity (V.x) and
Michaelis constant (K,,) were (0.65 pmol/ min) and (5.6 mmol/l) respectively. Beside of, the
study showed the inhibition effect of some chemicals and drugs on the enzyme activity,
Phenylphrine, neomycin and mercuric chloride possessed a noncompetitive inhibition and
anhydrous caffein possessed a competitive inhibition and arsenate meta sodium possessed a
uncompetitive.

Keywords: Senescence marker protein-30(SMP-30), Gluconolactonase (GNL).

(Senescence marker protein-30(SMP-30)) 30-
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SMP-30 (Maruyama et al., 2010)
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Protein phosphatase Protein kinase
(Yamaguchi, 2005) RNA DNA
SMP-30 .(Son et al., 2006)
(Fujita, 1999; Fujita et al.,1999)

Aging SMP-30 .(Feng et al., 2004)
.(Ishigami et al., 2002) Apoptosis factor
(EC 3.1.1.17) Gluconolactonase (GNL) SMP-30
Gluconate Gluconolactone (GL)

(Chakraborti and Bahnson, 2010)

coO3
CH,OH
H—+—OH
® + H,O
OH ) HO=T—H  ep
H——OH
OH
OH H—+—OH
CH,0OH
Gluconolactone Gluconate

(Bublitz and Lehninger , 1961)
Ascorbic acid metabolism
.(Kondo et al., 2006) Caprolactam degradation
SMP-30

25 SMP-30
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Protein precipitation by salting out A
%60
(Robyte and White, 1987)
°4 60
24
Cooling centrifuge separation 2
)
40 13000 xg ( / /
Modified Lowry method
SMP-30 .(Schacterle and Pollack, 1973)
-20°C
Dialysis ( ) 3
10 7.2
°4 (Boyer, 2000) /
12 48
Gel filtration chromatography 4
2.6 x 93
100 (Sephadex G-100) G-100
76
)
(
.(Murray et al., 2009)
(Trp.) 3 C )

Blue dextran Internal volume (V;)

) SMP-30 Void volume (V,)
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Pepsin Egg albumin Bovine serum albumin(BSA)
10 ( ) 0.1 .(Papain
5
3 /60 .Elution solution

Fraction collector

280
SMP-30
Lyopholizer S
SMP-30
:SMP-30/GNL
(GNL) SMP-30

(Hucho and Wallenfels, 1972) SMP-30

/ 10 pH 7.2 -1

10 P-nitrophenol 0.25 -2

2 10 Gluconolactone -3

30 3 0.99 -4

405 ° 24
. ° 37
(1)
14000 )

(

.(Berg et al., 2007)
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( )
Sephadex G-100
SMP-30 2294 (1)
(1) (1)
25 SMP-30 1
/ ) *)
% ( ) (/7 ) ()
( (/
100 1.0 0.00177 15.4 0.154 87.0 100
62.2 1.2 0.00207 9.58 0.168 81.0 57
60%
12.5 0.3 0.00058 1.92 0.04 69.0 48
77 1.8 0.0031 11.86 0.177 57.0 67
46.4 8.0 0.0141 7.15 0.11 7.8 65
/ SMP-30 : *
—— %ll# <~ SMP-30/GNL " # - 0.006 .3
}‘ - 0.005 %3‘
- %
S 0.6 =W
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( 2000000 - 204)
(2) (Vo) (Vi)
(Sephadex G-100)
2
.Sephadex G-100
()
( )
Blue dextran
127.3 2000000
(Vo )
130.8 67000 Bovine serum albumin

162.9 45000 Egg albumin

223.1 36000 Pepsin

298.7 21000 Papain

409.2 204 (V; ) Tryptophan
229.4* 34672 ( )
(1) *
30- (2)
34672

SMP-30 (Kondo et al., 2006; Fujita et al.,1992)
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( ) Optimum temperature
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SMP-30 (Boyer, 2000)
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(Murray et al., 2009)
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SMP- )

30 (/7
80.2 0.129 12
82.7 0.112 14 CuSO0,
84.8 0.099 16
61.6 0.251 12
70.6 0.192 14 NaCN
72.6 0.179 16
573 0.279 12
68.5 0.206 14 NaF
70.9 0.19 16
423 0377 12
44.8 0.361 14 MgSO,
472 0.345 16
76.1 0.156 12
78.6 0.14 14 KCN
79.9 0.131 16
96.1 0.025 12
96.8 0.021 14
98.6 0.009 16 Na,-EDTA
60.2 0.26 12
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( ) 2.6
4) . SMP-30
( / 16 14 12)
Flagyl Chloramphenicol Ceramide )

(Horak et al., 2009; Falagas et al., 2008) (Neomycin
(Pacher et al., 2006) Allopurinol
(Nehlig et al, 1992)
(Jenner and Marsden, 1979) Metoclopramide

) Paracetamol
Psedoephedrine (Horak et al., 2009) Phenylphrine
Theophylline anhydrous (Brunton, 2006)

.(Yoshikawa, 2007)
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