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Abstract

The Saffron Latent Virus (SaLV) is hew species in the Potyvirus genus, which has been recently characterized from Iran.
Even though most of the symptoms on infected plants remain hidden, it causes considerable damage to saffron fields.
There is no data available on the phylogenetic relationship among different strains of this virus based on its coat protein,
despite its high incidence and economic significance. To address this, we collected 152 samples of saffron leaves, flowers,
and corms from fields in South Khorasan and Razavi Khorasan provinces, both with and without symptoms like stunting,
yellowing, and twisting. After extracting RNA, the presence of SaLV was examined using reverse transcription-
polymerase chain reaction (RT-PCR) with specific primers targeting the coat protein. The findings revealed that 92 out
of 152 samples (60%) were infected with the virus. Subsequently, seven representative samples, each from a selected
region were sequenced. Phylogenetic analysis using MEGAX software showed that the virus strains formed two distinct
groups, and the strains studied were placed in the second group. Interestingly, strains from the same geographical region
and product were distributed among different groups, suggesting that geographical separation and host type did not
significantly impact the viral diversity. This study is the first in detecting of SaLV in saffron flowers and corms and
pinpointing the diversity of its new strains based on the coat protein in Iran.
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Table 1. Sampling locations to identify Saffron latent virus in 1401.

Province City Number of samples collected Sampling date
Qain 10 1401/08/15
Esfeden 14 1401/08/27
Beshrouyeh 18 1401/08/15

South Khorasan Birjand 5 1401/09/06
Khousf 12 1401/09/07
Tabas 15 1401/08/25
Ferdows B 1401/09/08
Sabzevar 18 1401/08/15
Torbat-e Heydarieh 6 1401/09/15

Razavi Khorasan Bardaskan 25 1401/09/14
Ghouchan 3 1401/09/18
Mashhad 10 1401/10/05
Gonabad 6 1401/09/10
Total 152
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Table 2. Characteristics of SaLV specific primers used in polymerase chain reaction to amplify the coat protein (CP)

region.

Name of the primer sequence

References position on the genome

SaLV-F
SaLV-R

5’-ACCATACATTGCAGAGACAGC-3* Parizad et al. 2018 8483-8503
5’-CGAAAGGTGGTAGAACCACTC-3* Parizad et al. 2018 9526-9546
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Table 3. Sampling areas and the number of samples infected with saffron latent virus.

Province City Number of samples collected Number of infected samples
Qain 10 8
Esfeden 14 11
Beshrouyeh 18 5

Southern Khorasan  Birjand 5 3
Khousf 12 4
Tabas 15 13
Ferdows B 4
Sabzevar 18 11
Torbat-e Heydarieh 6 4

Khorasan Razavi Bardaskan 25 14
Ghouchan 3 2
Mashhad 10 3
Gonabad 6 5
Total 152 92
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Figure 1. Samples infected with Saffron latent virus showing symptomatic and asymptomatic cases. 1. Asymptomatic
sample of stigma collected from Bardskan city. 2. Asymptomatic sample from the bulb of saffron collected from Birjand.
3. Asymptomatic sample from saffron petals in saffron fields of Birjand. 4 and 5. Mild mosaic symptoms on saffron

leaves collected from Boshruyeh and Ferdows, respectively. 6. Severe mosaic symptoms on saffron leaves collected from
Ferdows. 7. Plant without any symptoms of infection on the leaves in saffron fields of Tabas.
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Figure 2. Electrophoresis of the RT-PCR product on a 1% agarose gel using specific primers (SaLV-F/SaLV-R). Lane
1: Positive control. Lanes 2, 3, and 4: Samples infected with Saffron latent virus. Lane 5: Negative control. M: Molecular

marker (100 bp, Fermentas).
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Gene Bank, in order to compare the nucleotide synonyms of the coat protein gene and perform genealogy analysis.
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Table 4. Characteristics of Iranian SaLV isolates identified in this research and 34 selected SaLV isolates from the World

Isolate name Country Accession number Host
Ir-Kh2 Iran MN990383 C. sativus (Saffron)
Ir-Kh3 Iran MN990384 C. sativus (Saffron)
Ir-Kh4 Iran MN990385 C. sativus (Saffron)
Ir-Kh5 Iran MN990386 C. sativus (Saffron)
Ir-Kh60 Iran MN990387 C. sativus (Saffron)
Ir-Kh7 Iran MN990388 C. sativus (Saffron)
Ir-Kh8 Iran MN990389 C. sativus (Saffron)
Ir-Kh24 Iran MN990390 C. sativus (Saffron)
Ir-Kh10 Iran MN990391 C. sativus (Saffron)
Ir-Kh11 Iran MN990392 C. sativus (Saffron)
Ir-Kh12 Iran MN990393 C. sativus (Saffron)
Ir-Kh14 Iran MN990395 C. sativus (Saffron)
Ir-Kh16 Iran MN990396 C. sativus (Saffron)
Ir-Kh19 Iran MN990397 C. sativus (Saffron)
Ir-Kh20 Iran MN990398 C. sativus (Saffron)
Ir-F1 Iran MN990399 C. sativus (Saffron)
Ir-F2 Iran MN990400 C. sativus (Saffron)
Ir-F4 Iran MN990401 C. sativus (Saffron)
Ir-F5 Iran MN990402 C. sativus (Saffron)
Ir-F3 Iran MN990403 C. sativus (Saffron)
Ir-F13 Iran MN990404 C. sativus (Saffron)
Ir-12 Iran MN990405 C. sativus (Saffron)
Ir-13 Iran MN990406 C. sativus (Saffron)
Ir-14 Iran MN990407 C. sativus (Saffron)
Ir-15 Iran MN990408 C. sativus (Saffron)
Ir-16 Iran MN990409 C. sativus (Saffron)
Ir-19 Iran MN990410 C. sativus (Saffron)
Ir-T3 Iran MN990411 C. sativus (Saffron)
Ir-T7 Iran MN990413 C. sativus (Saffron)
Ir-T8 Iran MN990414 C. sativus (Saffron)
Ir-T10 Iran MN990416 C. sativus (Saffron)
BJ Iran NC_029076 C. sativus (Saffron)
Ir-Khl Iran NC_036802 C. sativus (Saffron)
Ir-Khl Iran KY562565 C. sativus (Saffron)
BR2 Iran(Bardaskan) 0Q357726 C. sativus (Saffron,leaf)
P1 Iran(Ferdows) 0Q357727 C. sativus (Saffron,leaf)
B2K Iran(Bardaskan) 00595242 C. sativus (Saffron, stigma)
C1 Iran(Mashhad) 0Q595247 C. sativus (Saffron,leaf)
El Iran(Mashhad) 0Q595248 C. sativus (Saffron,leaf)
T2S Iran(Tabas) 0Q595249 C. sativus (Saffron,leaf)
TH4 Iran(Torbat-e Heydariyeh) 00623182 C. sativus (Saffron,leaf)
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Figure 3. ML phylogenetic tree of Saffron latent virus, based on the complete nucleotide sequences of the CP gene (825
base pairs), was reconstructed using MEGAX software. Bootstrap values (1000 replicates) are shown on the branches.
Bootstrap values less than 50 are not displayed. Iris Severe Mosaic Virus (ISMV) was used as an out-group. Iranian strains

in this study are indicated by green circles.
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Figure 4. Pair-by-pair comparison matrix of complete nucleotide synonyms of coat protein gene of seven Iranian isolates
(red circle) with 15 selected isolates from gene bank using SDT v1.2 software.
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