ARPP ) ) . University of Tabriz Press
w' Journal of Applied Research in Plant Protection https://arpp.tabrizu.ac.ir/

Research Article

Identification and expression analysis of the bHLH transcription factor genes in saffron corms
infected with Fusarium oxysporum

Fatemeh Moradi Ara, Farhad Nazarian-Firouzabadi ¥, Seyed Sajad Sohrabi , Mitra Khademi

Department of Production Engineering and Plant Genetics, Faculty of Agriculture, Lorestan University, Khorramabad, Iran

Corresponding author
Hnazarian.f@lu.ac.ir

Abstract
Keywords Saffron Crocus sativus L, is one of the most valuable medicinal plants that can be
Fusarium oxysporum, Gene propagated only vegetatively by its corm. Various soil-borne pathogens, especially
expression, Transcriptome, . . s
Saffron, bHLH transcription Fusarlu.m oxysporum, .the causal agent of corm rot, .serlously damage saffron cultivation
factor worldwide. Transcription factors (TFs) such as Helix Loop Helix (bHLH), regulate the

expression of many genes including those involved in resistance against pathogens. In this
study, the transcriptome of saffron corms infected with F. oxysporum was evaluated 48
and 72 hours post-inoculation. Arabidopsis bHLH sequences were used to identify the
bHLH members in saffron transcriptomic data. Finally, the expression pattern of the
candidate bHLH genes was assessed using the Real-Time qRT-PCR method under
biological stress and control. The results of this study led to the identification of 49 bHLH

Received: 9 August 2024 encoding sequences in the transcriptome of saffron corms. Analysis of the expression of
Revised: 14 October 2024 | d bHLH h d that the high dthel ion | | f d
Accepted: 19 October 2024 selecte genes showed that the highest and the lowest expression levels were foun
in the lateral bud and root tissues, respectively. Additionally, the expression analysis of
'ZA‘S’;S"ab'e online: 16 April candidate genes from the bHLH family in response to corm rot disease revealed a pattern

consistent with the RNA-seq data. According to the results of the present study, corm rot
disease in saffron increased the expression of bHLH genes, suggesting that bHLH genes
are involved in resistance against corm rot disease in saffron. Thus, the findings of this
study may help in identify key effective bHLH transcription factors involved in responding
to biotic stresses in saffron. Furthermore, the results of present study can be applied in
saffron future breeding programs.
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Table 1. Characteristics of primers used for Real-time PCR analysis.

Primer Sequence (5'-3") Tm (°C)
Contig_1641 F1: TGATAGCCACAGCCTTGC 55

R1: CCGAGGATTCACCGTTGC
Contig_25629 F1: ATCTTGCTTCGTCTTGTC 58.8

R1: ATGGAGGCTATTGGTTATATC
Elfl-o F: TGAACCATCCAGGACAGATTG 57
R: TCTTAACCATACCAGCATCACC
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Table 2. A summary of the quantity and quality of read data of saffron transcriptome reference.

Parameters Value
Number of transcripts 63326
Size of the smallest transcript (nt) 200
Size of the largest transcript (nt) 16256
Number of bases (nt) 64651404
Mean length of the transcripts (nt) 1020.93
Number of transcripts greater than 1kb 23146
Number of transcripts with ORF 22388
N90 482
N70 935
N50 1413
N30 2100
N10 3571
%GC 43.36
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Figure 1. BLASTX results of saffron transcriptome against NR database and their mapping against gene ontology
database.
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Figure 2. Schematic representation of the conserved motifs of bHLH family proteins in the saffron plant.
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