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Qualitative profiling and relative quantitative analysis of compounds in
light-harvested and shading-treated sumac (Toxicodendron vernicifluum)
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ARTICLE INFO ABSTRACT

Keywords: Sumac (Toxicodendron vemicifluum) is a highly valuable industrial tree species. The leaves are rich in secondary
Sumac metabolites such as urushiol and flavonoids, which have a wide range of industrial uses. In this study, HPLC-
Light 5 QTOF-MS/MS was used to analyze the compounds in the ethyl acetate extracts of light-harvested and
E;;s;izi d shading-treated sumac leaves. A total of 110 compounds were identified, including 10 urushiol compounds, 57

flavonoids and 43 other compounds. Most of the compounds were not reported in sumac to date. Light was an
important environmental factor correlated with the presence of different compound categories and their relative
content. The content of all the urushiol compounds in shading-treated leaves decreased compared with the light-
harvested leaves, while the content of 33 flavonoids and the total flavonoid content in shading-treated leaves
increased. The content of most alkaloids and terpenoids in shading-treated leaves was lower than the light-
harvested leaves. The minimum inhibitory concentrations (MIC) and minimum bactericidal concentrations
(MBC) assays showed that extracts from sumac leaves had obviously antibacterial activity, although the anti-
bacterial activity of the shading-treated leaves was decreased. This study offers a new perspective for regulating
the synthesis of substances through light management to enable the full utilization of sumac leaf resources.

Antibacterial activity

1. Introduction

Sumac is an important traditional economic and industrial tree
species in eastern Asia with a long history of development and utiliza-
tion (Zhong et al., 2019). Lacquer wax can be extracted from the peels of
sumac, oil can be extracted from the seed, and the trunk can be used for
woodworking (Matthaus and Ozcan, 2015). The raw lacquer sap cut
from the bark of the sumac has a long history of use in China and forms
the basis of the unique lacquerware culture, emitting a bright light in the
history of Chinese civilization (Niimura et al., 2021). Urushiol com-
pounds are unique components of plants from the family Anacardiaceae.
Urushiol compounds are also the main components of plants such as
sumac that cause contact allergies in humans and domestic animals
(Kawai et al., 1994). Urushiol compounds have been detected in 30
plants in 18 genera of the Anacardiaceae, among which sumac is the

most important (Wannan, 2006). Sumac, poison ivy and Burmese sumac
synthesize a large amount of urushiol compounds. Although the types
and relative content of urushiol compounds in sumac resin was studied
in some detail (Li et al., 2021). The type and relative content of urushiol
compounds in sumac leaves are not clear. The leaves account for a large
part of the total tree biomass and are an abundant renewable resource.
Extracting urushiol from sumac leaves can provide new ideas for the
protection and utilization of sumac resources.

In addition to urushiol compounds, flavonoids, alkaloids and terpe-
noids also are also important secondary metabolites of the Anacardia-
ceae. The extracts of the plant have antioxidant, antimicrobial, free
radical scavenging, and hypoglycemic bioactivities (Li et al., 2021).
Phenolic compounds from Rhus coriaria showed anticancer, antidiabetic
and anticholinergic properties (Li et al., 2021). The flavonoids in sumac
wood or trunk were also analyzed in a recent study (Li et al., 2021), but

* Corresponding author at: College of Forestry, Northwest A&F University, Yangling, Shaanxi 712100, China.

E-mail address: zhaoaigno@nwafu.edu.cn (A, Zhao).
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Bioinformatics Analysis of Laccase Gene Family in Sumac and

Identification of Laccases in Lacquer

Bai Hangyu ! Xiao Jiyuan ! Huang Xiaohua! Wu Haitang ! Wang Wuping? Zhao Aiguo' Han Feng !*

1 College of Forestry, Northwest A&F University, Yangling, 712100; 2 Xi’an Lacquer Coating Research Institute of China National
Supply and Marketing Cooperative, Xi’an, 710116

* Corresponding author, hfeng04@mails.ucas.ac.cn

Abstract  Laccase is a major component of lacquer catalyzed polymerization of urushiol. Analysis and
identification of laccase encoding gene family in laccase is helpful for exploring the sumac laccase biology function,
and also could provide theoretical basis for utilization of sumac laccase gene resources. This study analyzed the
laccase encoding genes from sumac full-length transcriptome data. The protein motifs, physicochemical properties,
phylogenetic relationship and gene expression characteristics were analyzed, and the protein in raw lacquer was
identified by mass spectrometry. A total of 26 laccase gene sequences were identified from sumac. The results
showed that the 26 laccase genes contained 357~596 aa amino acids, which were hydrophilic proteins. Phylogenetic
analysis divided 26 laccase genes into 7 subgroups. The analysis of gene expression showed that some laccase genes
were differently expressed in roots, stems and leaves, and had tissue specificity. The protein extracted from lacquer
was identified by mass spectrometry and the results showed that there were 9 laccase isoenzymes in the protein

extracted from lacquer. The results can provide a reference for further revealing the types and functions of laccase
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Bioinformatics Analysis of WRKY Transcripition Factor Family in
Toxicodendron Vernicifluum
XIAO Ji-yuan, BAI Hang-yu, SONG Jin-lu, ZHANG Zhi-wen, ZHA O Ai-guo,
LIU Chao-bin’
(College of Forestry, Northwest A&F University, Yangling, Shaanxi 712100, China)

Abstract: As an ancient economic tree species in China, lacquer trees have great economic value.
In order to explore the role of WRKY transcription factors in the growth and development of
lacquer tree and the resistance to stress, taking the sequencing results of lacquer tree transcriptome
as experimental materials, through the analysis of conserved domain and multi sequence
alignment, a total of 20 genes with WRKY conserved domain were screened. According to the
structural characteristics of WRKY, the screened genes were divided into three groups, of which

group II could be divided into five subgroups according to the analysis of conserved motif. By
constructing the phylogenetic tree of Toxicodendron vernicifluum and Arabidopsis WRKY gene
family, the homology of WRKY gene was analyzed, and its function was predicted according to
the homologous with Arabidopsis. At the same time, the differential expression of Toxicodendron
vernicifluum WRKY transcription factors in different tissues was analyzed. The expression levels
of TvWRKY2, TvWRKYI1I, TvWRKYI14, TvWRKY16, TvWRKY!7, TvWRKY19, TvWRKY§8 and
TvWRKY15 were up-regulated in the root. This study conducted a systematic bioinformatics
analysis of Toxicodendron vernicifluum WRKY transcription factor family, which provided a
reference for further analysis of specific WRKY functions, and laid a theoretical foundation for the
follow-up in-depth study of the structure and function of WRKY protein.

Key words: Toxicodendron vernicifluum; WRKY Transcription factor; Bioinformatics
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