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Extended Abstract

Introduction:Saffron (Crocus sativus L.) is a crucial crop in Iran, celebrated for its
medicinal and economic value. Thriving in arid regions, it's a perennial herb with corms
used in food and pharmaceuticals. As the world's priciest spice, it significantly impacts
Iran's exports and industries, with a history in traditional medicine dating back 3000
years. Over 90% of global saffron comes from Iran, primarily Khorasan Razavi province
(78%) and Khorasan Jonubi province (17%). Saffron is also grown in Fars, Isfahan, and
Hamadan.

Boshrouyeh County in Khorasan Jonubi boasts saffron cultivation on 1,307 hectares in
2020-2021, yielding about 3.4695 tons, generating 70 billion Tomans. Regarding plant
viruses, the Cucumber mosaic virus (CMV) is a significant threat, affecting various plants
globally, including cucumbers, tomatoes, and more. In Iran, CMV has been reported in
crops like bananas and melons, causing up to 20% yield loss.

This study focuses on CMV in saffron plants in Boshrouyeh County, using molecular

methods for precise assessment due to its impact on saffron cultivation.

Materials and Methods:In the autumn of 2022, a survey was conducted in saffron fields
to assess virus symptoms like mosaic, stunting, yellowing, wrinkling, and leaf
deformities. A total of 148 samples were collected, dried, and stored for analysis. RNA

was extracted from young plant leaves using a non-column RNA extraction kit. Specific
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viral protein coat primers were used for cDNA synthesis, followed by PCR amplification.
The PCR reaction involved denaturation at 94°C for 2 minutes, followed by 40 cycles at
94°C for 40 seconds, 52°C for 30 seconds, and 72°C for 2 minutes, with a final extension
at 72°C for 5 minutes. Electrophoresis confirmed three samples were infected with CMV.
The amplified viral sequences were extracted and sequenced by a specialized company
in South Korea. Sequence similarity was verified using BLAST tools on the NCBI
database to confirm the presence of these virus strains and assess their genetic relatedness

to global strains.

Results and Discussion: In collected plant samples, various symptoms such as curling,
leaf complexity, leaf mosaic, yellowing, and discoloration were observed. To conduct
phylogenetic studies, three isolates of Cucumber mosaic virus (CMV) from saffron fields
in Raghe and Boshrouyeh were sequenced. Sequence comparisons using BLAST
revealed all three isolates shared similarity with CMV. A phylogenetic tree based on the
657-nucleotide coat protein gene sequence was constructed. Analysis with MegaX
software compared Iranian isolates with 17 gene bank isolates. The resulting tree
contained twelve branches, with Iranian isolates showing the highest similarity to Syrian
and Greek isolates. Specifically, Khol had the most significant similarity with 100% to
ToCMVS5-1 from Syria and 98% to PoOCMV9-11, also from Syria. Kho2 had the highest
similarity of 98% with CMV-GRcll from Greece. Kho3 showed 99% similarity to
ToCMV5-1 and 99% to Khol, both from different regions. These findings highlight the
genetic diversity of CMV in saffron plants.

Conclusion: In this study, saffron fields in Boshrouyeh County were found to be infected
with Cucumber mosaic virus (CMV) using a reverse transcription-polymerase chain
reaction (RT-PCR) test with a specific CMV primer. Out of 148 saffron samples showing
viral disease symptoms, three were confirmed to be infected with CMV, as evidenced by
the successful amplification of a 657 base pair fragment using CMV-specific primers.

Genetic diversity was assessed based on the sequence of the coat protein of Iranian CMV
strains and other strains available in the BLAST database. The results revealed the
formation of twelve distinct branches, with Iranian strains falling within the first branch
of the first group. The closest strains to Iranian ones were CMV-GRcll and ToCMV5-1
from Greece and Syria, respectively. The highest similarity was observed between two
Iranian strains, Kho2 from Boshrouyeh and Kho3 from Raqqah, indicating geographical

location did not play a significant role in viral classification.
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While CMYV infection in saffron had been reported using serological methods, this study
emphasized the need for molecular identification and protein analysis. Notably, this

research represents the first report of CMV presence in saffron fields in South Khorasan.
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Table 1. Sampling locations of saffron fields to identify cucumber mosaic virus.
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Table 2. Characteristics of specific primers of CMV virus used in polymerase chain reaction to
amplify the entire coat protein gene.

Sol 3 Siel ot
Sequence Primer name
5" GCTTCTCCGCGAG 3’ CMVCPr
5 GCCGTAAGCTGGATGGAC 3’ CMVCPf

PCR 5519,0 cDNA o3 8lg0 .Y Jouo

Table 3. Necessary materials for cDNA amplification in PCR reaction.

Reactions/ls X::57, Quantity/ (o 5,5 5Ls 090 jlada
Taq Premix 10
Reverse Primer 1
Forward Primer 1
cDNA 4
Water 4
Total 20
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Fig 1. Electrophoresis patterns obtained from the gel that was positive for three samples 9-16-20.
No. 9 from Raqqa - Nasiraei field, No. 16 from Beshroieh - Moghimian field and No. 20 from

Raqqa - Hassan Niazi field.
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Fig 2-. The upper left is from Hasan Niazi farm, the upper right is from Moghimian farm, and the
bottom is from Nasirai farm.

o9ng sLalee (Lbg (g n g (e o g i
ong 3wl aw (olls cldlas sl e 0l 69, CMV udle (o
aox dgpte g a8y ohas) gylie a5 b Salise L glite ole sud 681 ez (LS wise 4
2 sla iy amlie il JIg Geand g 008 G35l (63,5 S pad (Salise oS (Fazn (HgisS
5l oles BLAST oL j0 o g plo b sl s (O JS) ai ssalin Sy Swp Ky g

(Gt ol g0 0ad Jlgi s Glas 4 j» «5?‘391T
(F Jsoz) el s Salise wgps 4

iy (Moi (el g3 (0 (b &5 plyie ) obS el luxr )l Swlige (g pg Slnl salax - F Jgua
Table 4 - Iranian isolates of cucumber mosaic virus isolated from saffron that were sequenced in
this research.
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Table 5. Information of the isolates in the phylogenetic tree.
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Acession
Country Host basepairs number Virus isolate
China:Zhejiang" Brassica juncea 657 bp AJ575589 7JZC-CMV
French Polynesia Commelina diffusa 651 bp FN554680 09Raiatea
French Polynesia Vanilla tahitensis 651 bp FN554681 10Tahaa
Greece:Lesvos Citrullus lanatus 614 bp LN810059 CMV-GRcll
India:Palampur Lilium cv. Nove Cento 657 bp HG316104 Lilyl
Indonesia Piper sarmentosum 657 bp LC168754 karuk1
Japan Glycine soja 657 bp LC268887 Kyushu-6
Malaysia Piper nigrum L. 615 bp AMO084378 21-Tarat
South Korea Lactuca sativa 657 bp LC640661 LSG
South Korea:Chungju Commelina communis 657 bp LC390169 Co3
South Korea:Gangwon
) Cnidium officinale 657 bp LC506126 GW-YW
Province, Yeongwol
Syria: Aleppo Solanum tuberosum 657 bp AB448696 PoCMV9-11
Syria: Hama Nicotiana tabacum 657 bp AB448691 ToCMV5-1
Thailand:Central
) Cucumis sp. 678 bp FM999062 HC-56
region
Thailand:Sakol
Cucumis sativas 694 bp FM999066 SNK
Nakhon
Thailand:Sakol
Cucumis sativas 657 bp LC390168 SNK
Nakhon
Viet Nam:Tay Ninh Nicotiana tabacum 657 bp HE999617 VN-Tayninh

province
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Fig 3. Pedigree tree based on nucleotide synonyms of coat protein gene of cucumber mosaic virus
isolates from three saffron isolates and isolates available in gene bank. Using MEGAX software
and Maximum likelihood method and bootstrap 1000 was drawn as the best method. Sample

LC506126 from South Korea is considered as outgroup.
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Fig 4. Comparison of the similarity percentage of coat protein at the nucleotide level of the coat
protein of Iranian isolate and the isolates available in gene bank using Clustal W method with
SDTv program.
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