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Purification and Characterization of the D-xylulokinase from Candida sp. L-16
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Abstract

The D-xylulokinsae from Candida sp. 1-16 was purified through a sequence of ammonium sulfate fractionation,
DEAE-cellulose chromatography, Sephadex G-100 and Sephadex G-200 gel filtration. The specific activity of the purified
D-xylulokinase was increased to 23.2 fold and the yield was 11.2%. The enzyme was showed to be a single protein band by
SDS-PAGE. The molecular weight of the enzyme was 150,000 dalton, this enzyme was identified to be a dimer with two
subunits. The optimum conditions of the enzyme were pH 8.0 and 40T, respectively. The enzyme was relatively stable
between pH 7.0 to pH 9.0, but it was unstable over 30°C. The enzyme showed substrate specificity on D-xylulose, D-arabinose
and D-ribose, Km value and Vmax for D-xylulose were 0.042 mM and 117 units/ml, respectively. The activation energy of the
enzyme was 4.75 Kcal/mol. The enzyme was inhibited by metabolic intermediates such as 6-phosphogluconic acid,
2-keto-gluconic acid. The enzyme was activated by EDTA and thiol compounds such as cysteine-HCl, DTT and glutathione.
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23 ke 2% D-xylose ,0.3% yeast extract, 0.3% malt
extract & 0.5% bacto peptone(pH 4.5) #jR]ol| A 30T, 2413}
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£, 9AF 20cm, =°] 25cm, baffle 10 x 2 cm 47 F-=},
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D-Xylulokinase®] #4-2 0.5M Tris-0.5M KCl-0.01M EDTA
$5% (pH 80) 0.1m¢ 9} 0.0IM phosphoenolpyruvate, 0.05SM
MgCl,, 0.0IM ATP (1:1:05 ¥-3B)E ZAHAN Vs T3
0.25m¢, 0.03M NADH 0,03m¢, 0.01M D-xylulose 0.1m, L-lactic
dehydrogenase 0.03m¢ (60ug/mé) ¥ ZH+ 0I9iE EFFH
F 40TColA 387 odA7l £ 00IM Tris-ImM EDTA-
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HA §49 BEx# 232 SDS-PAGE®} Sephadex G-200
A Tl oJ3 Andrewso] HHH(12)o Tt EAE Y
ojuf AMEE FFUWAL glucose oxidase (MW 154,000
dalton), B-galactosidase (MW 116,000 dalton), phosphorylase
(MW 97400 dalton), bovine serum albumin (MW 66,000
dalton), egg albumin (MW 45,000 dalton) % carbonic anhydrase
(MW 29,000 dalton)o} 3T}
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Table 1. Summary of purification procedure of D-xylulokinase
from Candida sp. 1-16

Tol  Tow  Specfic o o . <
Purifcation step ~ profein activity  activity L Cocenon  Yield

0 (uis) (migng 00
Crude enzyme - 2280 5200 28 10 100.0
(NH,),S0; (30~80%) 735 3360 457 20 64.6
DEAE-cellulose 243 2390 915 43 45.6
Sephadex G-100 3.1 1108 3574 15.6 21.3
Sephadex G-200 1.1 582 529.1 232 112

Fig. 1. SDS-PAGE analysis of the purified D-xylulokinase
from Candida sp. 1-16.

Lane C, crude enzyme. Lane P, purified D-xylulokinase. Lane
M, maker proteins of known molecular weight : 1, B
-galactosidase(116,000 Da) : 2, phosphorylase (97,400 Da) : 3,
bovin serum albumin (66,000 Da) : 4. egg albumin (45,000
Da) : 5, cabonic anhydrase (29,000 Da).
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D-Xylulokinase== Mortlock 5(13)°] Aerobacter aerogenes®l)
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23}¥ e, Wilsond} Mortlock(14)s= 104,000 dalton, Neuberg

5(15) Klebsiella aerogenesol|x] D-xylulokinase+
dalton© 2 27} 2] subunitz o] ok B i3FFch
N &§49 25 9 pH HE

ki
=2
x
(98]
A
=
=
oo
>
a
b‘l
B
Lo
ek
0%
o
BN
>
et
ih)
*
Ho rlo

A gAo] =A eI 40TolN Hd 48 e
o 3 7 2xolA 2087 dXEE F FE 54284 E
ZA% A3, 30C 27X e vad Asgey, 1 o
Y exdMe BaBAol 3] Hashe A2 Ug
W
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o] pHE pH 6.0°A pH 9.07}2) 057tA 0.2 WA 7]|HA]
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A D-xylulokinase®] 7]3 Eo|dg ZAlsty] H3td
ImM FE¢] F 71A] 7]dd digtq ALEHE FAAG
Table 29j}A4)2} 2+o) D-xylulose, D-arabinose @ D-ribose 5-&
7o 2L Axo BHo2 FAAaLY VF2A &
!, D-xylose, D-glucose @ L-arabinose £<& 25 E4A8AS
Hal yjAg A ookt 218319 01, D-xylitol, D-galactose,
D-mannose & D-fructose 52 7| Q&2 F&-38t4] Z3Ach

714 %7} Dxylulokinase®] W&o mXe 93-S
ZAFeE7] 93] o D-xylulseE 7122 3t ¥HAIZl & &
284S Z2As19th Lineweaver-Burk ¥y we} 2= 4
7}, Fig. 20X ule} Zro] D-xyluloseo] tigt Km Fhe
0.042mMo) Q.0.5, Vmax= 117 units/m¢o] ATk

Table 2. Substrate specificity of the purified D-xylulokinase
from Candida sp. 1L-16

Substrate Relative activity Substrate Relative activity

(imM) (%) (ImM) (%)
D-Xyhulose 100.0 L-Arabinose 100
D-Xylose 100 D-Glucose 125
D-Xylitol 00 D-Galactose 00
D-Ribose 982 D-Mannose 00
D-Arabinose 115.8 D-Fructose 00
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Fig. 2. Lineweaver-Burk plot of the relation between

D-xylulose concentration and the initial velocity by Candida
sp. L-16 D-xylulokinase.
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Bk3-9 o] ATPY BEE

F F2YAS =73} Lineweaver-Burk ¥ ‘ﬁoﬂ oz} A
t& A3, Fig 3MEE v} Zo] ATPel tidt Km g2
465 M, Vmaxe 96mitym¢E  UERThE  EI AA
D-xylulokinase®] #43} oYzt (Ea)& Z743t7] #istedq
25ColA 40C7HA) L& Wsle] W2 HABAE Arhenius
Ao &) A= A, B g0 435 AR g Eae
o 475 Keamol o]t} HASAEE FAAIIE= B43A
o] QFE XA 93t AAnkgoid) EDTAS’Jr DDT
(L4-dithiothreito) & H715HA] v AL g2T7E 319
B4AE M ¥=7F HA vt asg4E A
A7}, Table 304 viehd il o] a4 BAFAZE
EDTA, cysteine-HCl, DTT (1,4-Dithiothreitol), glutathione,
DTNBA (5,5 -Dithionitro benzoic acid) 5o] £A13}0], A4
EZ+ 6-phosphogluconic acid, 2-koeto-gluconic acid, oxaloacetic
acid, citrate, glucose-6-phosphate 5.2 ENITE

Table 3. Effect of activators and inhibitors on D-xylulokinase
from Candida sp. 1-16

Activator and inhibitors (ImM)

Relative activity(%)

None 100.0
EDTA 189.1
Cysteine-HCl 163.2
DTT (1,4-Dithiothreitol) 2174
Glutathione 178.3
DTNBA (5,5 -Dithionitro benzoic acid) 157.3
6-Phosphogluconic acid 60.9
2-Keto-gluconic acid 26.1
-Oxaloacetic acid 478
Citrate 98.3

Glucose-6-phosphate 21.7
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Fig.3. Lineweaver-Burk plot of the relation between ATP
concentration and the initial velocity by Candida sp. 1-16
D-xylulokinase.

2 o

Candida sp. L-16 #37} A4HstE D-xylulokinase= ¥}
AT 283 A% zazdoz s FuYEF @4,
DEAE-cellulose, chromatography, Sephadex G-1003} Sephadex
G-200 gel filtration HYP 02 AHASY HE & 112%=
oF 232u) APtk WA TAe EAES SDS-PAGER
BA% Ax B 75000 dalton© 2, Sephadex G-2007
ozte) 23] 150,000 dalton© 2 U}ER} dimer® &)Utk
A B4 viA e 43 98 ke 0TE Uehiga, &
EQMEAL vim A EQHAEt 30To|delMe waEA 48
HUok. FA 549 HY whg pHE pH 80031, pH 70
o4 pH 9.0 Ato]oA ww3 AAZAo Y & 8l
+ D-xylulose, D-arabinose, D-riboseSolA = F& 7|A50]
A< 7AA3 991} D-xylose, D-glucose, L-arabinose 5-&
NEAZA Z8stA ZaQok A &he] &4 A3Agk
(Bay2 25C WA 40CTe 2= FHolA 4.75Kcal/mol o] X}
tf. f49 #AIAEE=  EDTA, cysteine-HCl, DTT,
glutathione 50) EA3t A A == 6-phosphogluconic acid,
502 yehgtt

2-koeto-gluconic acid
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