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Abstract: In order to understand the mechanism behind the high production of L-malate (LMA) by Aspergillus sp. N1-14, its total DNA

was extracted to be used as the late, homologous primers were designed to amplify the segment containing the full length of the pyruvate

carboxylase gene (pyc) and the dehydrogenase gene (mdh), and sequencing was then performed. Based on the results of this sequencing,

the coding regiofns of pyc and mdh were identified, their coding sequences were amplified from the total cDNA of N1-14’ using the designed
primers, an qu‘ing was carried out through TA cloning. The results of the sequencing showed that the open reading frame (ORF) of pyc
had 3582 bp and it encoded 1193 amino acids. The analysis of the results showed that the amino acid sequence of pyruvate carboxylase (PYC)
was quite conserved in.Aspergilius species as the sequence similarity with other Aspergillus species was higher than 90 %. Mutations occurred at
two conserved sites of N1-14°, 833(A) and 1022(F), which were located in a loop and in the middle of a-helix, respectively, suggesting that
those mutations may be relevant to the high production of LMA. The ORF of mdh had 1023 bp and it encoded 340 amino acids. The amino acid

sequence of malate dehydrogenase (MDH) was also conserved across the Aspergillus species, and there were two amino acid mutation sites in

the conserved domain. Both of them were situated in the a-helix. In this experiment, two genes related to the key process of producing LMA in
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N1-14’ were cloned, the specificity of these two genes was analyzed, and the function of the specific amino acid sites were predicted. This study

provides a basis for further study on the mechanisms behind the high production of LMA and genetic manipulations required for increasing its

production.
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W 5l ¥ : FRI :
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5’CTCTCAATCTGTCAA
5"TTCTGGGACCAACGTC
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TGTCGC3' . ¢-PYC-F: 5'ATGGCGGCTCCGTTTC
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Pyc-R: STTCTTCCTCAGATTCCCGTTCC3' Mdh-R:
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517017079+ Aspergillu sp. ( gi 143360658 ). Neosartorya fischeri

(gi 119500988 ). Neosartorya udagawae ( gi 849273887 ).
Aspergillus terreus ( gi 816334271 ).
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Fig.4 BLAST analysis of the amino acid sequence of MDH | 4
7E: B4, N1-14 MDH AR R &E & 2B A 7 kst o#r, M EZTFAZ)%& A NI1-14°(KT949002). Aspergillus oryzae RIB 40 ( gi
169766066 ). Aspergillus flavus AF70(gi 768707059). Aspergillus flavus NRRL3357 (gi 238482699 ).« Aspergillus terreus NIH2624 ( gi
115399894 ). Neosartorya udagawae ( gi 849270975 ). Aspergillus funigatus varRP-2014 ( gi 666427958 ). Aspergillus funigatus Af293 ( gi
143360658 ). Neosartorya fischeri NRRL181 ( gi 119482986 ).
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Fig.5 Analysis of the 3-dimensional structure of specific amino
acids
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([ 5g F1h) o SMART 25 H 45k Pt 1 Y /> S S ke ik

80



MK EmBHL

Modern Food Science and Technology

2017, Vol.33, No.2

4y WAL F MDH [£) NADP-binding THAEI 1 Rossmann
12 MDH AL . 754k (SWISS-MODEL)
AT RIVREERE, MR 2 BISE SRR A M 4h Sk g
FJ (SMTL id 2dfd.1.A), FFFIAHIME A 58.77%, GMEQ
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(R AT B I S AL B AT IR 45 A4 45 TIM -barrel domain, 11
5a), ZEEMIR A —MILE Co” G AL AL
ROy, AL FRO ) ZAMZ OB FE R A Dgigs Egss 1 Rgags
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FE% MDH ) NAD-binding 7&PEH10r e Rogs A2 T
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