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Identification of 4CL Gene Family in Arachis hypogaea L. and
Expression Analysis in Response to Drought and Salt Stress

ZHANG Ze YANG Xiu-li NING Dong-xian
(Institute of Wheat Research, Shanxi Agricultural University, Linfen 041000)

Abstract: [Objective] To analyze the basic characteristics of peanut 4CL (4-coumarate: CoA ligase) gene family members and their
responses to drought and salt stress in order to provide important target genes for breeding peanut varieties tolerant to drought and salt.
[Method] The members of peanut 4CL gene family were identified by HMM file, NCBI CDD, and Pfam databases at the whole genome level.
ExPASy-ProtParam was used to analyze the physicochemical properties of proteins. MEGA7 and itol tools were used for phylogenetic analysis.
The conserved motifs and conserved domains of proteins were analyzed by MEME and CD-search tools in NCBI, respectively. The cis-acting
elements were analyzed and visualized by PlantCARE and TBtools, respectively. The transcriptional changes of peanut 4CLs were analyzed by
RNA-seq data and RT-qPCR. [Result] Based on the reference data of peanut Tifrunner genome, 56 peanut 4CL genes were identified, with
amino acid length ranging from 239 to 1 208, pl ranging from 5.5 to 9.22, and aliphatic index ranging from 80.2 to 103.13. The instability index
() was 25.51-48.79, and GRAVY was -0.367-0.139. The Ah4CLs were unevenly distributed on 20 chromosomes of peanut A and B genome,

and the Ah4CLs gene density was the highest on chromosomes 5 and 15. In the same clustering branch, Ah4CLs had similar conserved motif
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composition and intron-exon distribution structure, with exon number ranging from 1 to 18. Ah4CLs promoter regions were rich in light, abiotic
stress, hormone and growth response elements. The expression of Ah4CLs was tissue-specific and higher in the root, flower and seed. Under
ABA, salt and drought stress, the transcription levels of some Ah4CLs significantly increased, especially Ah4CL28 was significantly up-
regulated under ABA, drought, and salt stress. These genes may play an important role in peanut response to abiotic stress. [Conclusion] The

56 identified peanut 4CL gene family members have different structures and characteristics, and some motifs and domains are conserved.

Ah4CLs not only affects plant growth and development but also participates in abiotic stress response.

Key words: peanut; 4CL genes; gene family; phylogenetic analysis; synteny analysis; promoter analysis; drought stress; salt stress
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Fig.1 Phylogenetic analysis of 4CL protein in peanut (Arachis hypogaea L.) and Arabidopsis thaliana
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Fig. 2 Analysis of chromosome distribution of 4CL gene in peanut
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Fig.3 Syntenic relationship of peanut 4CL gene family members
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Fig.4 Phylogenetic relationship (A), conserved motif (B), conserved domain (C), and gene structure (D) analysis of peanut

4CL family members
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Ko Motif  J741) Sequence EfH E_value
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Motif 2 LLYSSGTTGLPKGVVLTHRGL 1.8e-653
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Motif 8 AVGGTNVCMRKFDAKAILEAIEKHKVT 5.4e-457
Motif 9 PGAIVSQGYGMTETG 6.9e-322
Motif 10 ITEEEIIEFCAKQVAPYKRPK 3.5e-402
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