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Abstract; [ Aim] Pyridoxal kinase ( PLK, EC 2. 7. 1.35) is a key enzyme related to vitamin By

metabolism. In this study, recombinant pyridoxal kinase of Bombyx mori will be expressed, which will lay a
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foundation for further study on regulation mechanism, catalytic mechanism and structure of PLK in B. mori.
[ Methods] After fusion expression vector harboring PLK gene of B. mori was constructed, the recombinant
vector was transformed to Escherichia coli Rosetta for induction and expression, and then the characteristics
of the purified recombinant protein was analyzed after the expression product was purified using affinity
chromatography by Ni** column. [ Results] Only one band was observed when the purified PLK was
separated on SDS-PAGE. The PLK was enriched by 40-fold and its specific activity was 1 800 U/mg. The
optimum temperature and pH of this enzyme was about 50°C , and 5.5 -6, respectively, and Zn>* was the
effective activator in enzymatic reaction. [ Conclusion] The recombinant PLK exhibited the same catalytic
characteristics as the native protein obtained from tissues of B. mori.
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BEABHE , gihD— 2k TRN33.1 kD, 7 298 a2k
PRERFERY R H . ATt — P K % PLK fl
FRIBFORL pET22b-His-PLK, JFI% 33K 44l
HEH, NP R aE PLK AELAEADLE,
#Z YU I PLK AYRIATRAE T LB

1 #P5ETEZE

1.1 EHR. i

DH5a FERERE MR \pET-22b( + ) Bkt Z BRI
REFZHEYHEARAE QLB ERF. REEK
Escherichia coli Rosetta( DE3) \Pfu B-& A& 5 &
Marker I 5 At R 2 X EAEWEARFGRAF; BRI
WYJEE Nde T 1 Xho 1 T4 ZE £ EF W H TaKaRa 20
Al BEEORG & B Axygen A2 IR ARH FRA A
S FE-B-D-Br A 2 FLWE H (IPTG) | — 81t 75 b B
(DTT) R H BB 9L ( PMSF) A B A N H B R
#(Amp - Na,) EHER (CM) | =B IR H M EL
(ATP - Na,) fI4-MEHEBMWE BigETAY T
2/l ; Ni Sepharose™ 6 Fast Flow It § GE /A #];
B ORI 1 Millipore /A 73 IS BEI F Sigma
ANFl. B1YE B DNA W i A T A Y T
AFITER
1.2 RB/EHPLK B &FRIXFRNHE

Pl pET22-PLK M8k, &IitE& 8519 ( LiFs]
¥): 5'-GGCCATATGTCTCAAGATGATACTCCA-3', &}
PRFRIN Nde | BEUINL A, T RIZFR 53 AL th 255
+; FIESI#): 5'-GTCTCTCGAGGTTTATTTTCACAGC
CTT-3', RHEAFFR Xho | BEYIfL ) #E4T PCR 3~
3. PCR P24 FIpET-22b(+) 43 5 Nde 1 /Xho 1 3
FrXUEEY) ; EEUI =& VI B Ak )E A T4 i
B RIS A R, #5 4k DHS o JRZS40ME,
MR FRE LIS, PR R IRBURRL, &
Nde 1/ Xho 1 XU 3 %€ . L BORLAR 44
pET22b-His-PLK
1.3 RBEEHPLK WIFESRIERAEWX

B E 20 ki pET22b-His-PLK %54k Rosetta Ji5 4%
MF 5 mL LB ¥ 1K 85 5 3 (50 pg/mL Amp,
34 pg/mL CM) #, 37°C 225 r/min TR EEFF. K
H¥% 1: 100 (R ) ¥ KR35, 30CHERERHE
ODg fH 7 0.4 ~ 0. 6 Bf, fil A IPTG Z 2 ¥ JiF
1 mmol/L, 16°CiEF £ X 12 h 5B LW E R &K,
A 20 mmol/L RN vh WK (pH 7. 4, &
0.5 mol/L NaCl) 5 mL FE & H &, Xk E

1 mmol/L DTT,10 mmol/L PMSF 100 pg/mL ¥ i
JRIRA . VKB TR TR, 4°C7F 8 000 r/min B
220 min B 13, B HLEE W, HIEE W & Ni
Sepharose™ 6 Fast Flow( GE) /3B 4lifk, & H&E
HFATHIERR YA, B 10 L #5317 SDS-PAGE H
VK (WRAFIE 5% Sy B 12.5% ) Kl & H AR
1.4 RB/EHPLK FHKNE

B 1 5E 2 BR Kerry 55 (1986) 197785, BN
Bsh. RMKRZR 3 mL, Hi 70 mmol/L BERRHHZE Mk
(pH5.6)2.7 mL.3 mmol/L ATP - Na, 0. 1 mL,
3 mmol/L ZnCl, 0.05 mL.3 mmol/L MM 0. 1 mL
G 0. 05 mL # . 37°C F &)W 10 min J5,
388 nmih eI EIE . BEIE I HRAL(U) & XL 37C
T, B PEILA L 1 nmol PLP FrFF B, A5
Hr A J5UE B R Bradford (1976) 5,

2 HZRE5HM
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B, SHMMAT(E 1), MFERERY, EXE
PLK ZF ) C RiniEH 6 x His fR2F 51, Rla#
A R o
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Fig. 1 PCR results of Escherichia coli transformants
M: DNA /T B+ #E DNA molecular weight marker; 1; pET22b-His-
PLK PCR 7% PCR product of pET22b-His-PLK; 2 z5#i{4& PCR ;=¥
PCR product of empty vector.

2.2 REEAPLK WRERESAL

%% PLK fyBigsrTHh 33. 1 kD, AR
%790.84 kD, &itsrFiH 33.94 kD, HARK
WRZ IPTG 53576 34 kD ML B B i E H 4%
W, ZEHFEAETEEREREOER LT,
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GBS (E2),
2 1K TR VRURR 75 AR B S TSR R 4 L TG
J3 45 U/mg, & N*" EMBERFH LS R
1 800 U/mg, 4ifbf%ich 40 (K1),
2.3 RZEEAPLK R4t HEREBFER
HERYSEABERT, KEEY PLK RSN
i SN iR EE A S0°C (K 3) 5 i pHIE R 5.5 ~ 6
(B 4); Zn®* RABMBIEF (B S5), HihsEE
TR B R FRUF A Fe’t > Mn®* > Co®* >
Ca’* > Mg“ .

3 Wit

fil & R R G AT LRI A & H B Al
WA R SR A A IS A D H KSR A B ( GST) A3
& ZREER (Arg) 1p% 2 RARR (His) 154
B Rkt N\ EBR K (Flag) 372545 . His 325 BA
X TR/ TR SR ENERETAE
J158 AT AE IR AN A5 T BB A5 AL (Terpe, 2003)
A A His i MR REEIK, Ri5™

4 5 6 7

B2 FE&EFEH PLK 4ifuf) SDS-PAGE Rk

Fig. 2 SDS-PAGE analysis on purification of recombinant
pyridoxal kinase of Bombyx mori
1: 25 H ¥k Escherichia coli Rosetta; 2: £ pET22b-His-PLK {H kK &
IPTG 55 Expression of pET22b-His-PLK without IPTG induction;
3. IPTGi% S pET22b-His-PLK 3 ik Expression of pET22b-His-PLK
after induction with IPTG; M:  H i T B #r4E Protein molecular
weight marker; 4 — 6: 43 il Jg 8 75 B A 5 09 VR b0 AU 3E
Mixture, supernatant and precipitation of bacterial liquid after
ultrasonication, respectively; 7: #ii bk 5% & & 41 PLK Purified

recombinant PLK of B. mori.

x1 RXEEAWBEMEHSL

Table 1 Purification of recombinant pyridoxal kinase of Bombyx mori

hbER AR (mL) HEHE(mg) &GS (U) %71 (U/mL) HiE 71 (U/mg)
Treatment Volume Total protein Total activity Activity Specific activity
et 10 38 1710 171 45
Crude extract
R 1.3 0.26 468 360 1 800

Affinity chromatography
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Fig. 3 Effect of temperature on the activity of recombinant

pyridoxal kinase of Bombyx mori
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Fig. 4 Effect of pH value on the activity of recombinant

pyridoxal kinase of Bombyx mori
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recombinant pyridoxal kinase of Bombyx mori

YA EMBEN LIS, 3515 T SDS-PAGE %3¢
JH—EEH R REEL PLK,

B2 R TP B 32 Hh A SR A A K AT R i
BEWT, SMNEEEHNAEREFMRARS B ERF
& ( Spanjaard and van Duin, 1988; Wakagi et al.,
1998) . skt gz s PLK 5| R fEFE/ 8 N RIGHT
WA AR ENS T (AGG fl AGA) MRl & H R
BRI, AL E. coli Rosetta( DE3) /Eh 3
KMk, E. coli Rosetta 77 —F BRIZHLKG IR
HEF I (RNA kL, AT LA & A WA BT
HHEAEKRGITETHRSE. SRRARERA
PLK 7 E. coli Rosetta T k53] T E3FTKiE

LA, ¥ Susscrofa domestica . \. Homo sapiens
HAFG ST Arabidopsis thaliana /N2 Triticum aestivum Fl
JEJR . Plasmodium falciparum PLK F:[E/cDNA J{3)
WERBITEDRS, REBWEHAEHRAMEK
SRR R [R] (0 Tl 2 T 5 e SR R 31 ) 22 S 8K
(Gao et al., 1998; Lee et al., 2000; Lum et al.,
2002; Wang et al., 2004 ; Wrenger et al., 2006) , Jf
HEMTEBHS MWK PR (Cao e al., 2006;
Musayev et al., 2007) . AWF55 R KT EFRIE 4
MR BEM PLK, W5 NFEHL EZRIY
PLK (Huang et al., 1999) AL —3, RHiHkE—
IR A PLK ¥4 AL AL i 0 3 35 I8 42 BIL ) A B
FBE T A,

Bt ATZTBRBAME A ZBERLKFRTAE
PEEERBREEFRXERERR, BHIT
BT IBRMLEE AR ECELEHEMEN
XA EHF,
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