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Table 1. Primers used in this study

sequences and restriction sites (5°—37)

primers

Corel F ARGGHGGTATGGACATTGAGG

Corel R CCRCCRAARATGTTGACRAAG

IPCR71R GGTRATGATGGCATCGGGGTTCT

IPCR72R CGTCCTTCTCCATGAAGACCTTGT

IPCR73F TGAACTTCATCAAGCTYGACGGTG

[PCR74F CATCAGAAGTGCCTTCGAGCTCAT

cDNA7F ATGTTCAAGCTCGCCCGCAG

¢cDNA7R TTAGATACCGAGAGAGAACTCGACAC
pET32a7F ATAGGATCCATGTTCAAGCTCGCCCG (BamH 1)
pET32a7R GCGAAGCTTGATACCGAGAGAGAACT (Hind 1)
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@ — R PCR & & UM B 25 5 1079
1.1 wl,2.5 wL 10 x Ex Taq 2%, 2 wl MgCl,,
2 uL dNTP, 1 pL IPCR72R #1 IPCR73F, 0.1 pL
Takara Ex Taq i, il Jo 6K A (6 BUE 25 Lo
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Figure 1. The core fragment of malate-CoA ligase gene.
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Figure 2. The genome restriction enzyme analysis and IPCR
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S HE W W YE 4 51% (http: / /www. ncbi. nlm. nih.
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capsulatus (1937 5 16 5 i A 3% 45 1 5 95 ME b 49%
(http: //www. ncbi. nlm. nih.
013066464. 1) .
2.2 FEREIHEG A EREE cDNA £ KB R RIX
BirHE

h SEBLAE KM FF B 4% FIECTR RNA 52 B0 A
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T MNP ARAS 3 R WL A R cDNA 2 K. JF
o E AR A B & A N Wl D) AL B 3k B ik
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PCR i 16 31 43 B 11 B 7% » 34 BT 44 1) o 20 Jo R 3% 4P
KW I 48 3 W) P B 2 1 1) o
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Lk Hi Ak pET-Mcl # N E. coli BL21 (DE3) 1,
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SRAENT A H - A SDS-PAGE & H HLVK ] 4-
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i 3L A JE B AR N L B AR AR A 3L Y
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Figure 3. The total RNA from A. pullulans and ¢cDNA
fulldength of malate-CoA ligase.
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Figure 4. SDS-PAGE analysis for malate-CoA ligase.
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Figure 5. The characterization of malate-CoA ligase. A: Temperature; B: pH; C: the concentration of ATP; D: monomer selectivity.
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Figure 6. The kinetic parameters of catalyzed reaction of malate—

CoA ligase. A: CoA; B: malic acid.
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Gene cloning, expression and characterization of malate—
CoA ligase in the polymerization pathway of polymalic
acid from Aureobasidium pullulans
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Abstract: [Objective] To clone and characterize the malate-CoA ligase in the polymalic acid biosynthetic pathway from
Aureobasidium pullulans CCTCC M2012223. [Methods] The malate-CoA ligase gene was cloned into the expression
vector pET-Mcl by IPCR technique, and expressed in Escherichia coli B1.21 (DE3) . After purified with Ni-NTA column
chromatography, the protein was characterized. [Result] The fulldength of malate-CoA ligase gene was 1498 bp, and
composed with 440 amino acids containing 4 exons and 3 introns. The optimal temperature and pH was 25°C and 8.0,
respectively, but the high substrate concentration of ATP could obviously inhibited the enzyme activity. The monomer
selectivity showed that the enzyme catalyzed the substrates of oxalic acid, oxaloacetic acid, butyric acid, and malonic
acid. [Conclusion] The malate-CoA ligase gene in the polymerization pathway of polymalic acid from Aureobasidium
pullulans CCTCC M2012223 was successfully cloned, which will be helpful in deeply understanding the polymerization
pathway and producing new polymers.

Keywords: Aureobasidium pullulans, malate-CoA ligase, polymerization pathway, monomer selectivity
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