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Poppy, scientifically known as *Papaver somniferum* L., is a member of
the Papaveraceae family. This plant contains over 40 different alkaloids,
with the most significant being morphine, codeine, thebaine, noscapine,
and papaverine. The purpose of this research is to identify the expression
level of the TYDC2 gene in the stem, root, and leaf tissues of the poppy
medicinal plant using Next Generation Sequencing (NGS) and to evaluate
its relationship with the rate of callus formation in these tissues.
Investigating the expression of the TYDC2 gene can provide insights into
the biological mechanisms involved in callus formation and the
development of various plant tissues. Additionally, it may help improve
techniques for tissue culture and the production of medicinal plants. In this
study, the sequence of the TYDC2 gene in the three tissues (stem, root,
and leaf) was selected from the Gene section of the NCBI website and
downloaded using the SRA Toolkit. The quality of the data was assessed
with FastQC, and a heatmap diagram was created using RStudio software,
along with other gene expression comparison charts. Next, Murashige and
Skoog culture medium was prepared with 2,4-D hormone at a
concentration of 2 mg/liter. The mentioned tissues were placed in this
medium, and the percentage of callus formation, along with the diameter
and weight of the callus, was measured and compared with the level of
gene expression. Finally, the gene was analyzed using gene ontology via g:
profiler. The results indicated that the expression levels of the TYDC2
gene varied across the stem, root, and leaf tissues of the poppy. The
highest expression level was found in the leaf tissue, while the lowest was
observed in the root tissue. Additionally, the results of the callus formation
with the 2,4-D hormone (2 mg/liter) in vitro showed that callus formation
was highest in the leaf tissue and lowest in the root tissue, indicating a
direct relationship between gene expression and the amount of callus
formed in these tissues. This research contributes to the advancement of
scientific knowledge in plant genetics and biotechnology and serves as a
reference for future studies in this field.
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