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Article Info ABSTRACT
Article type: Background and Objectives: Ferula pseudalliacea is a perennial and
Full Length Research Paper  monocarpic plant species belonging to Apiaceae family. This species is
distributed from Middle Asia to Northern Europe. The main secondary
Article history: metabo!ites present in Ferula genus co_mprise coumarins, _sesquiterpen_e
Received: 07 11.2021 coumarins and di-sesquiterpene coumarins. Phenylpropanoid pathway is
Revised: 07.19.2021 mainly responsible for biosynthesis of these valuable phytochemicals.
Accepted: 08.04.2021 Cynamate-4-hydrolxylase (C4H) is one of the main and key enzyme in
phenylpropanoid pathway. Therefore, there is no genomic or transcriptomic
information in Ferula pseudalliacea and as the first report, we aimed to

Keywords: clone and sequence C4H and its expression analysis in root, stem, leaf,
Alignment, inflorescence and immature seed in this valuable medicinal plant species.
Apiaceae,

Phylogeny, Materials and Methods: Different organs of F. pseudalliacea were

Transcription collected from Gazne village near Sanandaj city in June 2019. RNA was

extracted from collected organs using LiCl method. cDNA was synthesized
using Yekta Tajihz Azmia kit in 20 pl reactions. PCR products amplified
with primer designed from conserved regions of C4H among apiaceous
species and it was then cloned within pTG19. The verified recombinant
plasmid were send for Applied Biosystem company for sequencing. To
confirm and asses the expression of C4H, both Real-Time PCR and
semi-quantitative PCR were employed. The phylogenetic tree of C4H was
obtained using Omega software based on the Neighbor-Joining method
with bootstrap 1000 for amino acid sequence.

Results: The obtained sequences from C4H clones was aligned and
verified using BlastX. In the resulted dendrogram, C4H sequence from
F. pseudalliacea was grouped with C4H gene from other species within
Apiaceae family showing their clos relationship. The highest sequence
identity was observed with C4H from Daucus carota which was fallen in
same cluster with C4H from F. pseudalliacea. It is shown that C4H has 7
motifs one of this motifs belongs to conserved motif cytochrome-cysteine
450 with FGVGRRSCPG sequence.

Conclusion: As the seconf most important gene in phenylpropanoid
biosynthetic pathway, C4H plays an undeniable role in production of
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phenolic phytochemicals in particular in inflorescence which had the
highest C4H expression rate. Studies performed on the C4H expression in
other species revealed a specific action of C4H in biosynthesis of special
secondary metabolites in specific tissue. As the phenolic compounds
encompass a diverse range of secondary metabolites in forms of volatile
and extracts, further investigations are needed to understand the exact role
of C4H enzyme. Moreover, the identified gene sequence can be sued in
production of recombinant constituents in other species which have the
corresponding precursors.
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Fig. 1. Morphology of Ferula pseudallicea. A. Whole plant, B. Leaf, C. Seed.
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Table 1. Primer sequences and information used for cloning, cDNA synthesis and gene expression analysis.
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Table 2. BlastX results for C4H gene from F. pseudalliacea in order to study its similarity with C4H sequence
from other species in NCBI.
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Fig. 2. Phylogenetic tree resulted from nucleotide sequence of C4H gene. The bootstrap values higher than
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Fig. 3. Expression of C4H gene based on Real-Time PCR in different organs of F. pseudallicea
(R: root; St: stem; L: leaf; F: Inflorescence; S: immature seed).
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Fig. 4. Expression pattern of C4H in different organs of F. pseudallicea on 1.2% agarose gel
(R: root; St: stem; L: leaf; F: Inflorescence; Se: immature seed).
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