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Purification and characterization of pyridoxal-5-
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Abstract; Pyridoxal-5-phosphate hydrolase was purified from tobacco by ammonium sulfate, DEAE-Sepharose Fast
Flow ion exchange chromatography, Sephadex G-100 gel filtration, SP Sephadex C-25 ion exchange chromatography.
Further investigations of pyridoxal-5'-phosphate hydrolase, reported herein, lead to the conclusion that this enzyme
was purified approximately 119. 6-fold, the recovery of 28. 49% activity, Sephadex G-100 gel filtration and SDS-
PAGE showed that the molecular weight of the enzyme was 49. 6 kDa,and the molecular weight of subunit was ap-
proximately 25 kDa; The enzyme had an optimal temperature and pH at 50°C and 5. 5, respectively. It was enhanced
by Mg’",Ca’” and Mn"" , yet inhibited by chelating agent EDTA , which inhibited effect was relieved after added
Mg"" ; under optimal conditions, the K,, values for pyridoxal-5-phosphate (PLP) and pyridoxamine-5-phos-phate
(PMP) were 0. 23 mmol/L,0. 56 mmol/L.respectively.
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, (Duff Sephadex G-100 ( 500 mm,
1994), Margaret (1992) 20 mm) , I ,
PLP- , ’ 0. 35 mL/min,
PLP . PLP VB, , 4T 1 , 4h
) o (20000) )
, SP Sephadex C-25 ( 600 mm,
(Gao ,1994), ) 12 mm), I NaCl(0~0. 6 mol/L)
(Lawrence ,1975) (Masaaki R 0.5 mL/min,
2005) s o
o 1.3
, . Margaret(1992) ,
s o 3 mL, 0. 2 mL , 0.2
. mmol/L. PLP, 4 mmol/L MgCl,, 50 mmol/L
o ) pHb5. 5 — 37 °C
. 15 min,391 nm . )
PLP o
1 1.4
Bradford (1976) )
1.1 o
( , 2D, 1.5
(PLP), (PMP) SDS-PAGE  Sephadex G-100
(DTT) . (PMSF) , (Gabriel,1971), SDS-PAGE
(pNPP) . . 12%, 4%,
(Sangon), Sephadex G-100 (67
1.2 kDa) (14. 7 kDa) .
150.0 g, s 1.6
1:2 I (50 mmol/L 1.6.1 pH pH5.5,37
— ,pH5.5,0. 1 mmol/L C
PMSF.1 mmol/L DTT.50% ),4 C.8 000 r/ (20~80 C, 10 C) pH (4.0~7.0,
min 20 min, . pHO. 5) .
(NH,),S0, 40%,4 C 1 h, 100% ,
8 000 r/min 20 min, .
(NH,),S0, 60% . . 1.6.2 pH
40% ~60% (NH,),S0, (20~80 C, 10 °C) pH
, 10 mL I (10 mmol/L — (4.0~7.0, pHO. 5) , 5 min,
, pH5. 5, 0. 5 mmol/L. DTT, 2 . 37 C
mmol/L. MgC1, .50 pmol/L PMSF) . 100% .pH pH5. 5
DEAE-Sepharose Fast Flow 100% ,
( 300 mm, 20 mm), I .
NaCl(0~0. 6 mol/L) , 1.6.3
2. 0 mL/min, ( )
., 4T 1 , 4h 1 )
. (20000) ) (Djary , 2010), 1 mmol/L, 4
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mmol/L R 37 C, (pNPP, ATP.FMN, .
pH5. 5 15 min, .PLP.PMP,.PNP) s

o . K.
1.6.4 (PLP PMP) ,
Heinonen & (37 °C, pH5. 5) , Lineweave
Lahti(1981) o (1934) K. .
1
Table 1 Purification of pyridoxal-5'-phosphate hydrolase from the tobacco
q8)) (mg) (U/mg) %
Purification Total activity Total protein Sepecifiv activity Purification times Yield
Crude enzyme 3896. 96 420 9.28 1.0 100
Ammonium sulfate 3703. 80 63.6 58. 24 6.28 95. 04
precipitation

DEAE Sepharose F. F. 2332.91 8.4 277.73 29.93 59. 87

Sephadex G-100 1410.72 1.7 829. 84 89. 44 36. 20

SP Sephadex C-25 1110.09 1.0 1110. 09 119. 64 28.49

M 4 3 2 1 2.5 )
kDa
120— J
. 2 1.6
S
s » 1.5 1,2
60— - % %
50—
ol U ptemame + 0.8 &
30— ——HMES
0.5 0.4
.
0 +——=n - ——tr —+—+ 0
32: - 0 5 10 15 20
— — FERRARER (mL)
. 2
! SDSPAGE Fig.2 Ch hy of pyridoxal-5"
Fig. 1 SDS-PAGE analysis of pyridoxal-5'- & rsmafgmi Zol pyridoxa
phosphate hydrolase purification phosphate hydrofase
. A. 67 kDa; B. 14. 7 kDa; C.
M. Marker protein; 1. Crude enzyme; 2. DEAE . .
. A. Bovine albumin 67 kDa; B. Lysozyme
Sepharose F. F. ; 3. Sephadex G-100; 4. SP Sephadex C-25. .
14. 7 kDa; C. Target protein.
2 2.3
2.3.1
2.1 pH5.5, 20~80 C .
+DE- 50 °CC 3), 20 °C .30 °C 40
AE-Sepharose Fast Flow \Sephadex G- C 30 min 98. 37%.
100 SP Sephadex C-25 98 50%  99. 33%., 1 h,
, 93.47%.95.13%  96.98%; 50 C 30 min
L. : 59. 84%,1 h
2.2 47.93%; 60 °C.70 'C 80 C 30 min
SDS-PAGE , 52.66%.21.43% 18.18%,1h
25 kDa(  1);  Sephadex G-100 47. 83% . 13. 27%
49.6 kDa(  2), 0. 09%.
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7 2 & T Table 2 Effects of some cations and chelating
Lo 40 F agent on the activity of the purified acid
& phosphatases from the tobacco
20
0 . : L L ! 1 : £ Reagent Concentration Relative activity
10 20 30 40 50 60 70 80 90 a8 (mmol/L) %
iR Temperature ('C) Control 0 100£1.0
Cu*” 1 110.5+1.8
3 4 121.6+2.8
Fig. 3 Effects of temperature on the catalytic activity Zn*" 1 138.942.4
of pyridoxal-5"-phosphate hydrolase from the tobacco 4 150.6+1.5
Mn*" 1 156.8+3.0
59. 74
— | 4 159.7+3.8
Ca’" 1 173.7£2.2
> 100 4 169.4+3.5
3
= = Mg’ 1 211.6=£2.2
ey 2T 4 238,442, 3
©
o w0 EDTA 1 81.0+3.0
®r =
fraz ] 4 66.31+2.0
(v
- 40 r EDTA+ Mg'" % % 1 189.5+2.8
&
4 172.5+£3.0
20
* * EDTA Mg o
0 L L L L L . L ! % % The experimental group added EDTA and Mg*" for the same
3.5 4 4.5 5 55 6 6.5 7 7.3 annotation concentration.
pH{E pH value
3
4 pH Table 3 Inhibition of different compound on the activity

Fig. 4 Effects of pH on the catalytic activity of pyri-
doxal-5"-phosphate hydrolase from the tobacco

2.3.2 pH pH 37 °C
, pH4.0~7.0
, pH 5.5, pH 5.0~6.0
( 4, pH 50 6.0
» 30 min
8 68% 9.98%, pH 4.0 7.0 ,
, 16.96% 17.83%.
2.3.3 (D
C 2,
4 mmol/L Mg*" , Ca®" |
Mn?" [ Zn®" Cu®", EDTA
s Mg*"
. (2) : (
PL) , ATP
pNPP C 41,

of the purified acid phosphatases from the tobacco

Compound Concentration Relative activity
(mmol/L) (%)
Control 0 100£1.0
1 54,3+1.7
4 14.0+1.0
1 3.0+0.3
4 4.9740.5
76.8+1.0
4 88.7+0.8
1 90.1+£1.3
4 86.9+1.3
1 18.8+1.0
4 15.5+1.3
PL 1 19.140.8
4 11.541.0
ATP 1 28.7+0.7
4 24.4%£1.0
pNPP 1 1.7£1.0
4 1.5+0.8
2.3. 4
(D : 4 ,pNPP, .



714 32
ATP, PLP ’
T 3%
,  FMN, PMP £ o L y=0. 728x+1. 284 .
o =
, . (2 5 R?=0.989
225
Kn\ 2
< 2
37 °C,pH5.5 , Lineveaver-Burk E 45
E
, PLP PMP , K. g 10
=1
0.23 mmol/LLC  5) 0.56 mmol/L( 6), T s
Z
4 Eamet 8 L 1 L L '
Table 4 Substrate specificity of purified acid -10 0 10 20 30 40 50
phosphatases from the tobacco 17181 (i) '
Substrates Relative activity (%) 6 PMP Km
pNPP 100+1.0 Fig. 6 Km value of PMP as the substrate
88.6-0.7
. . 2+
ATP 93.941.3 » Mg
FMN 39.2+2.0 . Mg™™" PLP
98.5+1.7 Mg . PLP , .
2.9%+1.0 EDTA
PLP 61.34+1.3
PMP 29.64+1.7 , Mg’"  L,EDTA \
Mg’"  EDTA o
'E 20 B ’
o y=0. 4088x+1. 7547
"é' - R?=0. 9956 (pNPP, ATP ) PLP
& PMP , K. 0. 23 mmol/L
=T1]
£ 1 0. 56 mmol/L,
§ 8 PLP o
[=]
E
=5
=~ 4
=
= . 2006. D].
L ‘C/ ' L L L ' [D]
-10 0 10 20 30 40 50 Bradford MM. 1976. A rapid and sensitive method for the quanti-
1/[8] (mM)_1 zation of microgram quantities of protein utilizing the principle of
protein dye binding[J]. Anal Biol Chem ,72:248— 254
5 PLP Km Carmen VF. 1998. Plant Physiol Biochem ,36(7) ;487 —494
Fig.5 Km value of PLP as the substrate Djary MK, Jean TG,Betty MF, et al. 2010. Biochemical character-
ization of two non-specific acid phosphatases from Cucurbitaceae
(Lagenaria siceraria) edible seeds exhibiting phytasic activity
3 [J1. J Anal & Plant Sci 7(3) :860—875
Duff SMG, Sarath G, Plaxton WC. 1994. The role of acid phos-
phatases in plant phosphourus metabolism[ J]. Physiol Plant,
. . 90.791—800
Gabriel O. 1971. Locating enzymes on gels[ ] ]. Methods in Enzy-
mology ,22:578— 604
’ ’ Gao GJ,Margaret LF. 1994. Kinetic analysis and chemical modifi-
25 kDa 50 °C, (2011) cation of vitamin B; phosphatase from human erythrocytes[J]. J
Biol Chem ,10.7 163—7 168
(2006) ° Gao YP( )»Su M( ), Liang JR( )set al. 2011.
pH 6. 0(Carmen, 1998 ; Mariusz Study on purification and characterization of acid phosphatase from
1997) mung bean( RAR
° J Chin Cereals Oils Assn( ).26(5):92—96
pH 5.5, Heinonen JK,Lahti RJ. 1981. A new and convenient colorimetric

,Cu*"™  Zn*"
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