Winter (2024) 14 (2): 53-66.

Crop Biotechnology  ©pen#ecess

DOI: 10.30473/¢b.2025.72010.1981

ORIGINAL ARTICLE

Identification and expression analysis of genes involved in the ETI
defense pathway in saffron corms infected with corm rot disease
(Fusarium oxysporum)

Nasrin Hematpour®, Farhad Nazarian-FirouzabadjX©R¢!P: 0000000262913887) ‘gevie Sajad Sohrabi®, Mitra Khademi®

1. Former M.Sc. Student, Production
Engineering and Plant Genetics
Department, Faculty of Agriculture,
Lorestan University, Khorramabad,
Iran.

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

3. Assistant Professor, Production
Engineering and Plant Genetics
Department, Faculty of Agriculture,
Lorestan University, Khorramabad,
Iran.

Correspondence:
Farhad Nazarian-Firouzabadi
Email: nazarian.f@lu.ac.ir

Received: 09, Aug. 2024
Accepted: 06, Jan. 2025

How to cite:

Hematpour, N., Nazarian-Firouzabadi, F.,
Sohrabi, S.S., & Khademi, M. (2025).
Identification and expression analysis of
genes involved in the ETI defense
pathway in saffron corms infected with
corm rot disease (Fusarium oxysporum).
Crop Biotechnology, 14 (2), 53-66.

(DOI: 10.30473/cb.2025.72010.1981)

ABSTRACT

Saffron (Crocus sativus L.), a perennial plant of the Iridaceae family, is predominantly
cultivated in Iran. Despite its high economic value both domestically and globally as a
precious spice, its cultivation faces substantial challenges from numerous pathogens
which significantly impact both yield and quality. Resistance genes (R-genes) encode R-
proteins that play a crucial role in activating plant defense mechanisms against
pathogens. Nucleotide-binding site leucine-rich repeat (NBS-LRR) genes are a family of
intracellular R-genes that confer resistance to plants by initiating Effector-
Triggered Immunity (ETI). In this study, an in silico study was conducted on the
transcriptome of saffron corms infected with Fusarium oxysporum to identify NBS-LRR
genes at 48 and 72 hours after inoculation using bioinformatics software and databases.
Arabidopsis NBS-LRR gene sequences were used to identify NBS-LRR members in the
saffron corm transcriptome. Then, the expression profile of NBS-LRR candidate genes
was studied. Based on the results of BLASTX algorithms, 63326 transcripts were
documented. The results of this study revealed the presence of 30 NBS-LRR
gene transcripts in the transcriptome of saffron corms. The expression of the selected
genes was significantly up-regulated in infected corms compared to healthy control
corms. Furthermore, analysis of the selected NBS-LRR genes indicated that
their expression levels were higher at 72 hours after inoculation compared to 48 hours.
The LRR1 gene had a higher expression level than the LRR2 gene at 48 and 72-hours
post-inoculation. Plus, the results of this study revealed that NBS-LRR genes are
expressed in almost all saffron tissues, suggesting their involvement in the saffron's
response to fungal infections. The findings of this study suggest that NBS-LRR genes
hold significant potential for utilization in future saffron breeding programs.
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Figure 1. BLASTX results of the saffron transcriptome against the NR database and their mapping to the GO database
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Figure 3. Expression profile of NBS-LRR genes identified in different tissues of saffron
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Figure 6. The volcanic plot for selected differentially expressed genes (DEGs)
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