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Abstract: Objective This study aims to characterize the AP2/ERF transcription factor family in Crocus sativus and examine the
biosynthesis of active components in the stigma induced by responsive hormone signals, laying the foundation for the research on the

secondary metabolic regulatory network of C. sativus stigmas. Methods AP2/ERF transcription factors were searched and identified
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using hidden Markov model (HMM) based on C. sativus genome data. Bioinformatics analysis software and online websites were
performed to characterize their physicochemical properties, chromosomal locations, phylogenetic tree, conserved domains/motifs, and
cis-acting elements of promoters. The contents of picrocrocin, crocin I and crocin II in the stigma after treatment with gibberellin A3
(GA3) and methyl jasmonate (MeJA) were determined by high performance liquid chromatography (HPLC) and quantitative real-time
PCR (qRT-PCR), respectively. Meanwhile, the expression levels of the related biosynthesis functional genes and some CsAP2/ERFs
genes were also measured. Results A total of 88 AP2/ERFs transcription factors were identified in C. sativus, which distributed
across eight chromosomes. Phylogenetic analysis combined with the examination of conserved motifs indicated that CsAP2/ERFs can
be categorized into three subfamilies: DREB, ERF, and soloist. Among these, a total of 81 CsAP2/ERFs were classified within the
DREB and ERF subfamilies. Both GA3 and MeJA promoted the synthesis of crocin I and crocin I, but had the opposite effect on the
synthesis of picrocrocin. CsAP2/ERFI, 9, 2, 33 and 34 were induced by hormone signals to undergo significant changes in their
expression levels during the development of the stigma. Moreover, the changes induced by GA3 and MeJA were in opposite trends.
Correlation analysis of gene expression revealed that five CsAP2/ERFs were significantly correlated with different functional genes
under the influence of hormones, indicating that Cs4P2/ERFs responsive hormone signals regulated the key genes for the generation
of de-prothetic group carotenoid compounds in the stigms, thereby affecting the biosynthesis of the active ingredients of C. sativus.
Conclusion This study identifies CsSAP2/ERFs transcription factor family in C. sativus and clarifies the expression patterns of related
functional genes and some CsAP2/ERFs after treatment with GA3 and MeJA. These findings provide a foundational basis for
investigating the regulatory mechanisms of de-prothetic group apocarotenoid biosynthesis in C. sativus induced by responsive
hormonal signaling.
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Table 1 Primers of function genes and CsAP2/ERFs used in qRT-PCR
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CsCCD2L GGAGGCAGAGAAGAGGAAGAA GACGACGACCACTACTACGA
CsALDH3I11 CCTGCCACATCATCATTG TGGTGTTAGGTGCTTTGC
CsUGT744D1 CAGCCTATGAATGCCAAGT TCCCACCCTCACTAACAGA
CsUGT709G1 CACAGCGGTTGGAACTCTAC ACTTCCTTCACCATCCTCTCC
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Fig. 3 CsAP2/ERFs family protein analysis in C. sativus
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Fig. 5 Effect on expression of functional genes related to
de-prothetic group apocarotenoid biosynthesis in C. sativus
treated with GA3 and MeJA
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Fig. 6 Effect on expression of CsAP2/ERFs in C. sativus biosynthesis treated with GA3 (a) and MeJA (b)
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Fig. 7 Expression correlation analysis of Cs4P2/ERFs and function genes in C. sativus treated with GA3 (a) and MeJA (b)
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