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Screening of key hormone pathways and related genes for the induction of
plantlets from embryogenic callus of Camellia oleifera

WANG Jiangying, GE Jintao, SHAO Xiaobin, ZHU Pengbo, SUN Mingwei, ZHAO Tongli, TANG Xueyan
( Leisure Agriculture Laboratory of Lianyungang Academy of Agricultural Sciences, Lianyungang 222000, China)

Abstract: Plant hormones are crucial for the regeneration of plant’s asexual reproductive organs. The purpose of this
study is to explore the mechanism of hormone regulation in the regeneration process of Camellia oleifera, and to provide a the-
oretical basis for accelerating the regeneration and genetic transformation of Camellia plants. In this research, an integrated
metabolomic-transcriptomic analysis was employed to screen out the plant hormone-related differential accumulated metabolites

(DAMs ) and differentially expressed genes ( DEGs )
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olites were obtained from S1 to S5. Through Illumina HiSeq sequencing, a total of 54 differentially expressed genes related to
plant hormones were found, of which 21 differentially expressed genes acted on plant hormone signal transduction pathways,
and 33 differentially expressed genes were involved in hormone synthesis and metabolism. In addition, the results of KEGG
enrichment analysis indicated that the regulation of auxin, cytokinin and salicylic acid was more obvious than that of other
hormones in the regeneration process of Camellia oleifera. The results of hormone content analysis revealed that the average
contents of auxin and salicylic acid were as high as 18.81 times and 201.94 times of cytokinin, respectively, while the average
contents of other hormones such as gibberellin were only 2%-27% of the average content of cytokinin. At the same time, the
differentially expressed genes were also significantly expressed in the synthesis pathways of auxin, cytokinin and salicylic acid.
By studying the pathway relationships between DAMs and DEGs in the above three hormone synthesis pathways, it was found
that eight differential metabolites (such as indole, L-tryptophan, tryptamine, indole-3-acetic acid, zeatin nucleoside, trans-
zealin-9-B-glucoside, isopentenyladenosine, L-phenylalanine) and 18 differentially expressed genes (ALDH, TAAI, COMT,
IPT, TRIT1, CKX, PAT and PAL, etc.) were enriched in the KEGG pathway. Further analysis of other endogenous hormones
showed that the contents of gibberellin, abscisic acid and jasmonic acid were low in the regeneration process of Camellia oleif-
era, and the average contents of auxin and salicylic acid were as high as 757 times and 8 130 times of gibberellin. At the same

time, KEGG enriched 15 differentially expressed genes, including KAO, GA20x, ZEP and OPR. These genes interacted with

18 genes such as ALDH during regeneration.
Key words:

cumulated metabolites; differentially expressed genes
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Fig.1 The process of inducing seedlings from embryogenic callus of Camellia oleifera
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Table 1 The sequences and applications of the primers used in this study

HEH B 25 EM 51 (5 —3") B 1514 (5'—3")

IAA TRINITY_DN86576_c0_g2_il CTTTACAATCGGGCAATGTG GCAAGAGTCTGTGAACATTTC
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DELIA TRINITY_DN85472_c2_gl_i4 GGGATCCAATGCATTCAAGC TCTGAGGAATGGCTTGCCAA
KAO TRINITY_DN86948_c0_gl_il CCTGGAAATGAGCTTGCGAA TGTGGTAAGTACATCACACG
ABF TRINITY_DN50292_c1_gl_il CAGAGACTGCCTCCAACTATC CGTAAGGAACTGGTGATGACC
TGA TRINITY_DN91618_c8_g3_i7 CCAACATTCATCACAACAGG CCTGGTGAACAAAGCCTTC
EFlal / GCAAAGAAGGGTGCCAAGTG ACCAAACAACCGACCTACGA
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Fig.2 The contents of seven endogenous hormones
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Fig.3 Endogenous hormone analysis during inducement of embryogenic callus in Camellia oleifera
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Fig.7 Identification and expression analysis of hormone-related genes
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Fig.8 Analysis of hormone metabolic pathways and differences in metabolites and genes during regeneration of Camellia oleifera
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