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Evaluation of seed storage proteins prefile/in'Papaver bracteatum
\

Abstract \

The Iranian poppy (Papaver bracteatum) is a medicinal plantknown for its ability to produce the alkaloid tebaine and
grows in specific regions of Iran. This study aimed to identifythe optimal protein extraction method and investigate
the genetic diversity of 18 populations of Iraniangpoppyscollected from various parts of Iran, along with a control
sample of Papaver somniferum, using seedgprotein electrophorgsis patterns. The results indicated that the protein
extraction method utilizing phenol yielded the'best results. Additionally, after staining with Coomassie Brilliant Blue
G250, the band patterns displayed higher clarity‘and provided greater precision in tracking protein bands. A total of
68 bands were observédhwithin a molecular weightrange of 120-13 kDa when comparing electrophoresis patterns.
The least and most number-of bands were recorded in populations P2 (Lar Dam, Alborz) and P17 (Pol Zanguleh
region, Alborz), respectively. Geneti¢isimilarity among the studied populations varied significantly, ranging from 0.4
to 0.8. The greatest distance was noted between populations P15 and P7 from two different regions: Yush-Baladeh
village in Alborz and,Pir-Imrangvillage in Kurdistan. Seed protein electrophoresis effectively distinguished between
species P.bracteatum “and PR.somniferum. Cluster analysis using UPGMA method along with Dice similarity
coefficient revealed five distinet groups among the studied populations. The findings suggest that geographic location
has minimal“impactyen population similarity and their clustering; therefore, seed protein electrophoresis can be
utilized for isolating and identifying different populations of this species in conservation programs.
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Extended Abstract N
Introduction \

Iranian poppy (Papaver bracteatum) is a valuable medicinal plant found in limited regions of Iran. It
contains a significant amount of thebaine alkaloid,which ‘possesses important medicinal properties which
can be easily converted into codeine. Additionally;, It can be transformed to Bentley compounds and
various narcotic antagonists. Thebaine serves as a precursor alkaloid with notable therapeutic benefits and
is utilized in the synthesis of numerous morphine-based drugs, including noscapine as an antitumor agent,
codeine as a coughgsuppressant, “sanguinaryas an antimicrobial drug, morphine as a narcotic, and
palavering as a vasodilator. Seed storage proteins are employed as biomarkers due to their physiological
stability and ease of handling. Thesefproteins typically exhibit polymorphisms and are heritable, being the
direct products of active ,genes,with minimal environmental influence. The analysis of seed storage
proteins through'SDS-PAGE gel electrophoresis is commonly used to study genetic variation within and
between species. In‘this experiment, the biochemical marker of seed protein was utilized to explore the
genetic diversity of wild franian poppy species collected from various regions of Iran, highlighting its
significance imthespharmaceutical industry.

Material and Methods

This experiment aims to determine the optimal method for protein extraction and staining of protein
bands, as well as to investigate the genetic diversity of 18 populations of wild Iranian poppy species
(Papaver bracteatum) collected from various regions of Iran, alongside a sample of P. somniferum as a
control, using protein electrophoresis patterns. Four different methods, including Tris, phosphate,
trichloroacetic acid, and phenol, were employed for seed protein extraction. Three gel staining methods,
namely AgNO3, Coomassie Brilliant Blue G250, and Coomassie Brilliant Blue R250, were also utilized.
The band patterns of polymorphic bands in protein gels were scored as 1 and O using Phoretix Pro
software. In this study, Photoshop CS11, GenAlex, and NtSYS V.2.0.2 software were used to analyze the
molecular data.

Result and Discussion

Comparison of different methods of protein extraction determined that the phenol method yielded the best
results. The band patterns observed with the Coomassie Brilliant Blue G250 method exhibited higher
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resolution, and this staining technique enhanced the tracking of protein bands. A total of 68 bands with
molecular weights ranging from 13 to 120 kDa were identified. The lowest and highest number of bands
were found in the P2 and P17 populations, respectively. It is known that varying band patterns indicate
genetic diversity, while the presence of a common band suggests a genetic relationship. Additionally, a
common band among different genotypes may indicate a shared evolutionary origin. Notably, differences
in the density of certain protein bands suggest that multiple protein peptides of specific molecular weights
are stacked on top of one another. In this study, the genetic similarity among the investigated populations
ranged from 0.4 to 0.8. The greatest distance between the two populations, P15 and P7, was observed
from the Alborz region, specifically Yushbeldeh village and Kurdistan, Piromran village, respectively.
Using seed protein electrophoresis patterns, P. bracteatum and P. somniferum species were distinctly
separated. Given the differing nature of these species, this outcome was anticipated. The highest
similarity was noted in the first and second groups. The results from the principal component analysis
align with the cluster analysis, confirming the accuracy of the grouping. Cluster analysis was performed
using the UPGMA method and the Dice similarity coefficient, resulting in the division of the studied
populations into five distinct groups. Utilizing the seed protein electrophoresis pattern, the two species, P.
somniferum and P. bracteatum, were effectively separated. Since the type and quantity of proteins in
mature seeds are more stable than in other plant tissues, the SDS-PAGE pattern, revealed the storage
proteins of seeds in polymorphic poppy based on variations in‘protein intensity among germplasms. It
was determined that the seed storage protein profile can serve as‘a,reliable indicator for identifying P.
bracteatum populations.

Conclusion

The results of this study indicate that the geographical.region has @an insignificant effect on the similarity
and grouping of populations, while the pattern ofiseed protein electrophoresis effectively separates and
identifies different populations of this species. \
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