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Analysis of genes related to lysine biosynthesis based on whole
genome of Flammulina velutipes
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Abstract: [Objective] To analyze lysine biosynthetic pathway and related genes based on the whole
genome of Flammulina velutipes. [Methods] Genome sequence of the monosporous strain Dan3 was
sequenced through Illumina Hiseq2000 and Roche454 FLX+. Key genes related to lysine biosynthesis
pathway were screened based on the whole genome. Basic physical and chemical properties of these
proteins were analyzed, and the subcellular localization and secondary structure were predicted.
[Results] The sequenced reads were assembled and 34.17 Mb length genome sequence of Dan3 was
obtained. The structure of 8 key genes involved in a-aminoadipate pathway was identified. Each gene
was composed of a number of introns and exons, and the secondary structure was mainly composed of
a-helix and irregular curl. Three of these proteins were localized to the mitochondria. [Conclusion]

Foundation item: Foundation of Shanghai Seed Industry Development (No. 2014-10SAAS); Shanghai Agriculture
Applied Technology Development Program (No. G20150501)
*Corresponding author: Tel: 86-21-62209760; E-mail: xdshang@163.com
Received: May 11, 2016; Accepted: August 11, 2016; Published online (www.cnki.net): September 07, 2016
EEmB (No. 2014-10SAAS) (No. G20150501)

*BIIEH: Tel 86-21-62209760 E-mail xdshang@163.com
Yets HER: 2016-05-11; $#Z HEA: 2016-08-11; fHEEF H AR B #i(www.cnkinet): 2016-09-07



2226 WA 384K Microbiol. China

2016, Vol.43, No.10

The de novo biosynthesis of lysine in F. velutipes was through the a-aminoadipate pathway, and almost
all enzymes involved in this pathway were predicted in the whole genome of F. velutipes.
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Figure 1 Predicted genes related to L-lysine biosynthetic pathway identified by F. velutipes genome

Note: The picture comes from the genome annotation by Shanghai Majorbio Medicine Technology Co Ltd.
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Table 1 Predicted genes related to AAA pathway from F. velutipes genome

No. of gene Enzyme No. of enzyme
EC2.3.3.14
genel 846 .
Homocitrate synthase (HCS)
EC4.2.1.36
genel 049 .
Homoaconitate hydratase (HAH)
EC1.1.1.87
gene4911 .
Homoisocitrate dehydrogenase (HIDH)
EC2.6.1.39
gene3816 . . .
Aminoadipate aminotransferase (AAT)
EC2.6.1.39
gene4872 . . .
Aminoadipate aminotransferase (AAT)
eneS701 5- -0- EC1.2.1.31
£ 4-Adenylyl-a-aminoadipate synthase
EC1.2.1.31
gene7226 . .
Aminoadipate reductase (AAR)
EC1.5.1.7
gene6165

Saccharopine dehydrogenase (SDH)
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Figure 2 F. Velutipes de novo L-lysine biosynthesis
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Figure 3 The primary structure of key enzymes in L-lysine biosynthetic pathway from F. velutipes genome

Note: Exons are shown as thick lines and introns as thin lines.
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Figure 4 The secondary structure and functional domain of enzymes in L-lysine biosynthetic pathway from
F. velutipes genome
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Note: A, B, C, D, E, F, G and H represents the functional domain and the secondary structure of the HCS, HAH, HIDH, AAT1, AAT2, AAR,
SDR and SDR, respectively.
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Table 2 The subcellular localization of key genes in the
L-lysine biosynthesis of F. velutipes

SP  Other Location
Name  Length mTP

HCS 464 0.180  0.062 0.822 -
HAH 703 0.829  0.046 0.150
HIDH 347 0.733  0.039 0.256
AAT1 480 0.101  0.155 0.800 -
AAT2 535 0.087  0.070 0.904 -
AAR 546 0.942  0.014 0.096 M
SDR 261 0.083  0.270 0.681 -
SDH 393 0.356  0.030 0.705 -
1 5 1

Note: RC, Reliability class, from 1 to 5, where 1 indicates the
strongest prediction.
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