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DNA tmk Fig. 1 PCR amplification of tmk gene of phytoplasma from
wheat blue dwarf. M. Marker DL-2000; 1. tmk-1; 2. constructed
13 tmk ZEEMREFREREQEL plasmid of tmk-1; 3. tmk-2; 4. constructed plasmid of tmk-2; 5.
ECOR Hind Healthy wheat.
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Table I Homology comparision of thymidylate kinase gene sequences of WBD and other phytoplasmas
Homology/%
16Sr group GenBank tmk-1 tmk-2
and subgrpup phytoplasmas Accession No.
Nucleotide Amino acid Nucleotide Amino acid
16Sr -C Clover Phyllody (CPh) DQ111953 95.71 96.42 - -
16Sr -C Onion tmk-a ABO010446 94.76 94.26 - -
yellows(0Y) tmk-b AB094668 - - 95.19 95.65
16Sr -B Aster yellows witches’-broom (AY WB) CP000061 78.7 77.00 94.36 95.56
16Sr Loofah witches’-broom(LWB) AF251151 70.97 76.68 65.3 66.7
P-loop TMP bingding motif LID
rf 16 95 IEsTE===x [43
fs 16 95 Iﬁs%zxa 143
i 16 95 IGsTR===x (43
L 15 01 LEI=BE=Ix |43
L 15 01 ... 135
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E.coli L 17 09 VELER..A 150
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B.hlodurans G 18 06 VEISRETIHR |40
M.genitalium [gv 18 05 EAICEMCE |48
M.preumoniae [gv ik 18 03 TAIMBMAx |48
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Fig. 2 Three conserved functional domains of deduced amino acid sequences of tmk gene from WBD and other phytoplasma and bacteria.
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Fig. 3 SDS-PAGE analysis of expression of pET-tmk induced by
IPTG. M. protein size marker; 1 and 2. expression of E.coli containing
pET-30a(+) only with different induction time for 6 and 0 h; 3-6.
expression of E.coli containing recombinant pET-tmk-1 with different
induction time for 6, 4, 2, 0 h; 7-10. expression of E.coli containing
recombinant pET-tmk-2 with different induction time for 6, 4, 2, 0 h;
11. purification product of TMK-1-poly His fusion protein; 12. puri-
fication product of TMK-2-poly His fusion protein.
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Fig. 4 Reaction rate under different concentration of TMK(A), dTMP(B), Mg”'(C), ATP(D) and different pH, temperaature(F) conditions.
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Isolation, Prokaryotic Expression and Activity Analysis of Thymidylate
Kinase (tmk) Gene from Phytoplasma of Weat Blue Dwarf

Bei Li, Lingling Ji, Yunfeng Wu', Xing’an Hao

(Northwest Agriculture and Forestry University, Shaanxi Key Laboratory for Agriculture Molecular Biotechnology, Yangling 712100)

Abstract: [Objective] Wheat blue dwarf (WBD) is an important disease in winter wheat district, which causes serious
losses in wheat production. Thymidylate kinase (TMK) catalyses the phosphorylation of dTMP to dTDP in the de novo
and salvage pathways of dTTP synthesis in both prokaryotes and eukaryotes. In order effectively control this phytoplasma,
we isolated the thymidylate kinase gene of WBD phytoplasma, and analyzed the catalytic activity of TMK protein.
[Methods] tmk gene was amplified from the phytoplasma of WBD, the amplicons were digested with ECoR  and Hind
and then inserted into expression vector pET-30a(+). The polyHis-tagged TMK was expressed in E. coli BL21 (DE3) and
fusion protein was obtained and purified by Ni-NTA column. The TMK activities were measured by the method of en-
zyme-coupled assay involving Mg>", dTMP and ATP. [Results] Two genes, tmk-1 and tmk-2 were obtained, with the
molecular weight of 630 bp and 624 bp. Both of them encoded an amino acid sequence with three conserved functional
motifs which related with binding NTP/NMP. The fusion protein, TMK-2 had a higher catalytic activity (112.41 U/mg)
than TMK-1 (16.4 U/mg), and its optimum catalytic conditions were 32 , pH7.3, 1.5 mmol/L Mg”" and 1 mmol/L ATP.
[Conclusion] TMK-1 and TMK-2 had conserved functional motifs in their primary sequence, and suggested that they may
function as TMK enzymes. But, the TMK-1-polyHis fusion protein had very low catalytic activity, the possible reason was
that two highly conserved regions were absent in TMK-1, and it might function as another type of kinase in WBD phyto-
plasma. This experiment lay a foundation for further study of the TMK function in infection and reproduction of WBD
phytoplasma.
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