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Abstract Pyridoxal kinase PLK EC2.7.1.35 is a key enzyme catalyzes the vitamin B; metabolism. In this
paper a cDNA encoding PLK was cloned from Bombyx mori using the PCR method. The ¢cDNA GenBank
accession number DQ452397 has an 894 bp open reading frame and encodes a protein of 298 amino acid
residues with a molecular mass of 33.1 kD. The ¢DNA cloned was expressed successfully in Escherichia coli
using the T7 promoter/T7 RNA polymerase expression system and the crude extracts containing the expressed
product were found to have strong PLK enzymatic activity. The amino acid sequence shares 52.84% identity
with that of human PLK and it also contains signature conserved motifs of the PLK family. However the
protein is 10 or more amino acid shorter than the PLKs from mammals and plants and several amino acid
residues conserved in the PLKs from mammals and plants are changed in the protein. According to genomic
database of B. mori and the ¢cDNAs of PLK the gene organization of PLK was determined. The B. mort
PLK gene is composed of five exons and four introns and spans approximately 10 kb. All exon/intron junctions
of PLK gene of B. mori contain the gt/ag consensus splicing site. The TATA-like box and CAAT-like box is
found in regulatory regions of PLK gene. This is the first identification of a gene encoding PLK in insects.
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Trizol MMLV
Taq DNA
SK1131 RNA
IPTG DNA Marker
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Pfu DNA
dNTP Gel Extraction Kit
EB SYBR Green | DEPC X-gal

Marker TEMED Tris base
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pMD18-T Nde 1 Xhol T4 DNA
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1.2
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promoter/
1.2.2 RNA -80°C
100 mg
-80°C 2 h 2
ml. Trizol 5 min Trizol
2 min 1 min
RNA
1.2.3 RNA cDNA Sangon MMLV
1.2.4 RT-PCR 50 pL
10 x Buffer 5 pL. MgCl, 1.5 mmol/L dNTP 200
pmol/L 0.4 pmol/LL ¢cDNA 2 pL
ddH,0 50 pL 95°C 4
min 78C 2 U pfu DNA
94C 45 s 56°C 45 s 72°C 120 s
0.5C 10 51C
94°C 45 s 52°C 45 s 72°C 120 s 25
1.2.5 PCR PCR
Sangon UNIQ-5
DNA A
T-A Takara ~ pMDI1S-T

Ligate Mix A PLK pMD18-T-
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PLK  pET22b +
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Table 1 The primers used for expression in E. coli

Primer name Primer base Restriction enzyme

Puk-U 5'-GGC CAT TCTCAAGATGATACTCCA 3" Ndle |
Ppx-L 5'-GTCT CTCGAGTCTAGTTTATTTTCACAG-3'  Xho |

1.2.5 PLK
pMDI18-T-PLK
PCR DNA PCR
pET22b  +
DHS5a
PCR PCR
pET22-PLK PLK
BL21uxB DE3
PCR
1.2.7 SDS-PAGE
pET22-PIK  BI2I
7 mL LB Amp 50 pg/mL
Kan 15 pg/mL. 50 mL 37°C 200 r/min
10 h 500 pL 50 mL LB
500 mL 30°C 200 r/min
ODyy 1.0 IPTG
0.2 mmol/L. 30°C Oh1h
3h6h 5 mL SDS-PAGE
4°C 12 000 r/min 1 min
Il ml. 1xPBS
100 pg/ml. 30C 15 min 4°C
400 W 5s 3s
80 IlmL 2x
SDS 70°C 3 min SDS-

PAGE 12% 5%
20 pL R250
Bio-rad
1.2.8 pET22-PLK
Pro-PLK
BIL21
Pro-P22
PL  PLP
PLP 2.5
min PL 1h
PLP
3 mL 70 mmol/L
pH 6.4 0.2 mmol/L. PL. 0.2 mmol/L. ATP
Na, 0.1 mmol/L ZnCl, 0.5 mg
Pro-PLK 37°C 20 min
1 mmol/LL
380 nm 450
nm 5 min 2 10
2
2.1 RT-PCR
PLK ¢DNA 1 RT-
PCR 1 900 bp 1
1.5kb
#] 900 bp
1.0 kb
0.5 kb
1 RT-PCR
Fig. 1  Electrophoresis analysis of the product of RT-PCR
M DNA DNA marker S RT-PCR Product of RT-PCR.
2.2 PLK
PLK 2
901 bp 2 ~ 898
298
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33.09 kD 6.15 PIK
14 3
10 20 30 40 50 60 70 80 90
1 AATGTCTCAAGATGATACTCCAAGAGTTCTTTCCATACAGAGTCATGTGGTACATGGTTATGTTGGTAATAAAAGTGCAGTTTTTCCATT
1 MSQDDTPRVLSITAQSHYVVHGYVGNZEKSAVFPL
100 110 120 130 140 150 160 170 180
91 GCAAGTTCTAGGTTTTGAAGTAGATTCCATAAATACTGTACAGTTTTCAACACACACAGCATACAAGCATATCAAGGGCTATGTATTGAA
31 Q VLGFEVDSINTVQFSTHTAYZ KHTIZEKTGYV VLN
190 200 210 220 230 240 250 260 270
181 TAATGACCAAATGAAGGAATTAGTTGAAGGCCTGGTACTGAATGAGGTTGACTATTATACACATTTCCTAACTGGTTACTCAAGATCGCC
61 NDQMEKELVEGLVLNEVDYYTHFLTSGYS SRS SP®P
280 290 300 310 320 330 340 350 360
271 AGATTCTCTCAGAGAAATAGCTAAAATAATAAAACAACTGAGAGAGAAAAACCCAAACTTAATATATGTCTGTGACCCGGTGATGGGTGA
9l DSLRETIAKTITIIKQLTPREZ KNPNLTIYVCDPVMGD
370 380 390 400 . 410 420 430 440 450
361 TAATGGAAAAATGTACGTACCCGAAGAGATTCTGCCGGTATACCGCGACGTTCTGGTACCGCTAGCAGACATTTTGACCCCAAACCAATT
121 NGKMYVPEE]I LPVYRDVLVPLADTILTTPNAQ QTFE
460 470 480 490 500 510 520 530 540
451 CGAAGCAGAATTGATCACCGGCATTCCAATGAAGGATCTCGATGGTGCTCTGAGAGTCATACAGAGGCTCCACGATATGGGAGTAAAGAC
151 EAELITGIPMEKDLDGALRYIQRLHDMGVY KT
550 560 570 580 590 600 610 620 630
541 GGTGGTGCTGTCTAGTACCGATCTGGGAGACGAGGAGAATATGATCGGCCTGGCTAGTACTGGAGGATCATGT TACAAGATCCCAATACC
181 vVvviLSSTDLGDEENMIGLASTSGGS CYXTIPTIP
640 650 660 670 680 690 700 710 720
631 CAAAGTGGAGGCAACGTTCACGGGTACCGGAGACTTGTTCGCGGCGTTATTCCTCGCGTGGTCACACTTGACTGGCAACGACGTCAAACT
211 K VEATTFTGTOGDLTFAALTFLAVWSHLTGNDVKITL
730 740 750 760 770 780 790 800 810
721 GGCCCTCGAAAAGACGATAGCGACTCTGCAGAGTATTGTGGTGGATACATACCAAACGGCCAGAGCATCTCATCTGACCGGAAAAATCCC
241 ALEXTTIATLQSIVVDTYQTARASHLT®GTIKTITFP
820 830 840 850 860 870 880 890 900
811 ACCACGGTTCACTGAACTCCGTCTCGTGCAAAACAAAACCGTCATTGAAGATCCAAAAATTAAATTAAAGGCTGTGAAAATAAACTAGAT
271 PRFTELRLVQNEKTVIETDPIE KTITZ KTLZ KA AYVKTIN®*
901 T
2 cDNA
Fig. 2 The nucleotide sequence of PLK ¢DNA and the deduced amino acid sequence of ORF
PCR The PCR primers used in cloning ¢cDNA are labeled and underling.
The translation termination codon is designated with an asterisk .
2.3 PLK Serl4 Tyr86  Asp221 ATPy
PLK Aspll5S  Glulsl PLK  PL
GenBank Vall9 Val231 Val231
human NP_ 003672 sheep Thr217 PLK
P82197 pig 046560 Arabidopsts LOOPT L1
thaliana AA157364 wheat AAR00318 4 Aspl20  Met124  Tyrl25
Bombyx mori ABE28378 Trypanosoma brucet PLK PLK LOOP2
AAC61803 Dictyostelium discoideum Asn PLK Thr47
AAGO01573 E. coli pdxY BAA15397 pdxK LOOP2 PL
E. pdxK BAA16292 Pro58-His59 Thr49-Ala50
PLK PLK Thr-Gly 3
52.84% PLK
PLK 10 2.4 PLK
PLK N T7 /T7 RNA
PLK 180 ~ 235 pET22b + -Bl21uxB DE3 PLK c¢DNA
PLK pET22b

+ T7 T7
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2.6 PLK
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2
0.05
L1
K8 E. coli pdxY
MR Tryp brucei
A Human
|E 2 Sheep
3% Pig
K& Bombyx mori
#ILMIREEE Dictyostelium discoideum
PIBFT Arabidopsis thaliana
/N Wheat
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3
Fig. 3 The phylogenetic tree of PLKs
N pelB IPTG T7
BL21 DE3
pET22b + Nde |
CAT/ATG N pelB
Nde 1 Xhol pET22L +
N pelB
pET22b + PLK
pET22-PLK
PLK
ORF 4
SDS-PAGE 12%
PIK IPTG Fig. 4 SDS-PAGE 12% analysis of cell lysates
_ from expression culture of PLK and PNPO
ODgw = 1.0 IPTG M Protein molecular weight marker
0.2 mmol/L 30°C 1-4 pET22-PLK  BI21 DE3
6 h IPTG Oh1h3ho6h
The crude extracts of E. coli BL21 DE3  harboring
4 PLK pET22b-BPLK induced O h 1 h 3 h 6 h by IPTG in order
SDS-PAGE pETZZ-PLK 5 pET22b + BL21 DE3 IPTG
3h The crude extracts of E. coli BI21 DE3
BL21 DE3 harboring pET22b +  induced 3 h by IPTG.
234 pET22b + 120 ¢
BL21 DE3 Z 100
E 100
> A
2.5 PLK E 8o
5 PLK Pro-PLK g 60 | 55
E:I 40
Pro-P22 §
= 20f
20 PLP # 5
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Fig. 5 Fluorescence intensity of reaction

mixture containing Pro-PLK
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Scaffold000593 59 921 PLK
5' Scaffold000593
DNA — CCAT [A] T- ~26 -9
RAMEN BAAB01016615 TATA CAAT
1085 bp  Scaffold000593 634 / /
5" gt 3'ag
BAABO1016615  Scaffold000593 )
PIK 5’ 451 PLK 3
PLK 6 A HRNA
PIK 10 kb DNA 5 PLK
4 El ~ E5
ORF 53
PLK-GENE
El E2 E3 E4 E35
1 I_I . . . .—’Tﬂﬂﬂ

CCAAT ATATAAAT |

6
Fig. 6 Genomic organization of the PLK gene in Bombyx mori
2
Table 2 The intron/exon junctions of the PLK gene in Bombyx mori
bp 5’ bp 3
Exon 5" splice donor Intron 3" splicing receptor Exon
E1 189 TTGCAA/ gtaagt 1 659 tttcag/ GTTCTA E2
E2 244 TATATG/ gtatgt 2 4 840 ctecag/ TCTGTG E3
E3 267 CTGGAG/ gtattt 31001 ttttag/ GATCGT E4
E4 180 CTAGAG/ gtagtg 4 858 tigtag/ CGTCTC ES
E5 113 +
The exon splice site sequences is shown in uppercase while the intron splice site
sequences is depicted in lowercase.
residues. J. Protein Chem. 18 259 -268.
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