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Extended abstract
Introduction

The genus Alyssum L., a member of the Brassicaceae family, comprises approximately 170 to 195 species
worldwide, including 35 taxa native to Iran, 28 recognized as distinct species and 7 varieties. Alyssum is notable
for its ecological diversity and pharmacological potential, serving as a valuable reservoir of biodiversity and
traditional medicinal applications. Several species have been historically used in traditional medicine,
particularly for the treatment of rabies, coughs, and as sedatives. Despite growing scientific interest, the
phylogenetic relationships within the genus remain inadequately resolved, largely due to morphological
homoplasy and polyphyly observed in key sections such as Odontarrhena and Meniocus. To overcome these
challenges, molecular markers have become essential tools in systematic studies, using nuclear ribosomal
internal transcribed spacer (ITS) region (ITS1-5.8S-1TS2) proving especially useful information in resolving
complex taxonomic relationships. This study represents a pioneering effort to conduct a comprehensive
phylogenetic analysis of Iranian Alyssum species using ITS sequence data, with the aim of clarifying taxonomic
ambiguities and illuminating their evolutionary relationships.

Materials and methods

In this study, a total of 56 accessions representing 16 Alyssum species identified in Iran were systematically
collected from diverse ecological regions across the country. The sampling strategy included 40 freshly collected
specimens and 10 herbarium specimens to ensure comprehensive representation. VVoucher specimens have been
deposited in recognized institutional herbaria for future reference and taxonomic validation. Species
identification was carried out based on the taxonomy outlined in Flora lranica, supplemented by recent
taxonomic revisions of the genus. Genomic DNA was extracted using a modified CTAB protocol, optimized to
yield high-quality DNA suitable for downstream molecular analyses. The nuclear ribosomal ITS region was
amplified using the universal primers ITS4 and ITS5 using standard PCR protocols. Sequencing was performed
by Pouyagene Gostar Co. (Tehran, Iran), and chromatograms were validated for quality and accuracy using
FinchTV software. Sequence alignment was conducted using ClustalX2, and phylogenetic trees were constructed
using both Maximum Parsimony (MP) and Maximum Likelihood (ML) methods implemented in PAUP*4 and
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MEGAG, respectively. The robustness of tree topology was assessed via bootstrap analysis with 1000 replicates.
Aethionema grandiflorum was used as the outgroup.

Results and discussion

Phylogenetic trees were constructed using both maximum likelihood and maximum parsimony methods, yielding
largely congruent topologies. The analyses resolved two primary clades within the genus. Notably, this study
represents the first report of ITS sequence data for 16 Iranian Alyssum species. The findings of this study
support the monophyletic nature of the Alyssum section and highlight a polytomy within the Odontarrhena and
Meniocus sections. These results contribute valuable insights into the taxonomy and phylogenetic structure of
Alyssum in Iran and provide a robust foundation for future ecological and biochemical investigations. The
findings of this study support the idea that both Odontarrhena and Meniocus could be considered as new genera.
Interestingly, the placement of A. homalocarpum (section Meniocus) within Clade | may reflect convergent
evolution in seed morphology rather than close evolutionary relationships. Additionally, the clade-specific
clustering of A. inflatum and A. stapfii underscores their potential as candidates for targeted phytochemical
investigations. Species in Clade IlI, due to their metal-tolerant traits, are promising candidates for
phytoremediation research. Finally, endemic species such as A. polycladum, with their restricted distributions,
warrant prioritized conservation efforts.

Conclusion

This study provides, the first ITS-based Phylogeny analysis of Iranian Alyssum, contributing to the partial
resolution of taxonomic ambiguities within the genus. The findings confirm the monophyly of section Alyssum
and support taxonomic revisions that advocate the separation of polyphyletic sections into distinct genera.
Sixteen new ITS sequences were deposited in NCBI databases aiding future studies in biogeography and
possible pharmaceutical application of Alyssum. Furthermore, the taxonomic revisions of this study support
splitting polyphyletic sections into distinct genera. It is recommended that trnL-F molecular marker may help to
further reveal Alyssum phylogenetic problems.
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Table 1. Name and characterization of the plant materials used in this research
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Species name Collecting location Accession number material
A. strictum Willd. Iran, Khorramabad KU342036 F
A. contemptum Schott & Kotschy China KJ206132.1 n.a
A. contemptum Schott & Kotschy Iran, Sepidasht KX227108 F
A. szowitsianum Fisch. & C.A.Mey. Iran, Shiraz KU342037 F
A. desertorum Stapf Iran, Nahavand KX227111 F
A. desertorum Stapf Croatia KF022535.1 n.a
A. strigosum Banks & Sol. Iran, Aligoudarz KX227115 F
Alyssum A. strigosum Banks & Sol. Greece KF022600.1 na
A. marginatum Steud. China KJ206133.1 n.a
A. minutum Schitdl. ex DC. Croatia KF022549.1 n.a
A. stapfii Ten. China KJ206122.1 n.a
A. stapfii Ten. Iran,Buin,Miandasht KX227105 F
A. repens Baumg. Croatia KF022581.1 n.a
A. hirsutum M.Bieb. Croatia KF022541.1 n.a
A. turkestanicum Regel & Schmalh. Croatia KF022606.1 n.a
Psilonema A. homalocarpum (Fisch. & C.A.Mey.) Boiss. Croatia KF022542.1 n.a
A. corningii Dudley Croatia KF022528.1 n.a
A. corningii Dudley Iran, Eresk KX227104 H
A. baumgartnerianum Bornm. ex Baumg. Croatia KF022524.1 n.a
A. baumgartnerianum Bornm. ex Baumg. Iran, Zoshk KX227110 H
A. lanigerum DC. Iran, Mashhad KX227114 H
A. tetrastemon Boiss. Croatia KF022602.1 n.a
Gamasepalum A. tetrastemon Boiss. Iran, Sabzevar KX227107 H
A. sulphureum Dudley & Hub.-Mor. China KJ206123.1 n.a
A. sulphureum Dudley & Hub.-Mor. Iran, Mashhad KX227109 H
A. niveum Dudley Croatia KF022574.1 n.a
A. niveum Dudley Iran, Kashmar KX227106 H
A. paphlagonicum (Hausskn.) Dudley Croatia KF022577.1 n.a
A. harputicum Dudley Croatia KF022540.1 n.a
A. lepidotostellatum (Hausskn. & Bornm.) Dudley Croatia KF022545.1 n.a
Meniocus A. meniQC(_)id(_es Boiss. Canada EF514612.1 n.a
A. linifolium Iran, Delfan KX227112 F
A. penjwinense Dudley China KJ206125.1 n.a
A. penjwinense Dudley Iran, Kermanshah KX255633 F
A. condensatum Boiss. & Hausskn. Croatia KF022527.1 n.a
A. argenteum Kotschy Italy GQ284854.1 n.a
Odontarrhena A. inflatum Nyar. Iran, Yasouj KX227113 H
A. inflatum Nyér. Iran KJ206126 n.a
A. murale Boiss. Croatia KF022570.1 n.a
A. polycladum Rech.f. Iran, Arasbaran KX174303 H
A. bracteatum Boiss. & Bushe China KJ206143.1 n.a
A filiforme Nyar. China KJ206128.1 n.a
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F: Fresh specimen, H: Herbarium specimen, n.a: not available
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Figure 4. The Phylogenetic tree obtained from the nrDNA ITS molecular data of the studied species
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