
 

903 
 

G-1452 

 ی و پزشک یانسان  کینتژ

 

Unveiling the Impact of Natural Coumarins on Cyclin-Dependent Kinases: Insights from 

Computational Analysis 

 ی محاسبات یها  لیتحل دگاهی: از دنیکلیوابسته به سا ینازهایبر ک یعیطب  یها نیکومار ریاز تاث ییرونما

Seyedeh Negin Moosavi Nezhad  ¹ ℗, Fatemeh B. Rassouli ² © 

¹ Department of Biology, Faculty of Science, Ferdowsi University of Mashhad, Mashhad, Iran 

² Novel Diagnostics and Therapeutics Research Group, Institute of Biotechnology, Ferdowsi University of 

Mashhad, Mashhad, Iran  neginmoosavinejad@gmail.com 

 

Abstract: 

  م ی تنظ  (CDKs) نیکلیوابسته به سا  ی نازها یشود. ک  یکنترل نشده مشخص م   یسلول  ری در جهان، با تکث  ری مرگ و م  یاز علل اصل  یکیسرطان،   

مشترک    ی ساختار  یژگیو  کیهستند که    یعیطب  باتیاز ترک   ی ها دسته ا  نیهستند. کومار  یسلول  ریو تکث  یچرخه سلول   ی د یکل   ی کننده ها 

 ی برا  یکیولوژیمتنوع ب  ی ها  تیدر حلقه اول شان، است. فعال  لیگروه کربوکس  کیو بنزن به هم متصل شده به همراه    رونیپ   ی شامل حلقه ها

 ن یشده اند. هدف ا  ییو مهار متاستاز نقش دارند، شناسا  یرشد، اثرات ضد سرطان  میکه در تنظ  ییها  تی از جمله فعال   ،یعی طب   ی ها  نیکومار

 CDK6 و CDK4  ،CDK2  ،CDK1 با  نیو دافنت  نیاسکوپولت  ن،یامپراتور  ن،یاسکولت  یع یطب  ی ها  نیکومار  نیب  انکنشیم  یمطالعه بررس

  زها یشد. آنال  لیو تحل  هیتجز SwissTargetPrediction بدست آمده و با استفاده از ابزار تحت وب PubChem از  قیتحق  نی ا  ی است. داده ها

 CDK2 از تعامل با  ی شتر یاحتمال ب  نی(. امپراتور0.03را داشت )  CDK4 و CDK2 احتمال تعامل با  نی کمتر  نیدهد که اسکوپولت  ینشان م

 CDK4 احتمال تعامل را با  نیشتریب  نی(. دافنت0.07را نشان داد )  CDK4 و CDK2 با  انکنشیاحتمال م  زین  نی(. اسکولت0.1را نشان داد ) 

 .( 0.08و  0.12 بیرا نشان داد )به ترت CDK2 و

Abstract: 

 Cancer, one of the leading causes of death worldwide, is characterized by uncontrolled cell proliferation. 

Cyclin-dependent kinases (CDKs) are key regulators of the cell cycle and cell proliferation. Coumarins are 

a class of natural compounds that share a common structural feature consisting of fused pyrone and benzene 

rings with a carboxyl group on the first ring. Diverse biological activities have been identified for natural 

coumarins, including those involved in growth regulation, anticancer effects, and inhibition of metastasis. 

This study aims to investigate the interaction between natural coumarins Scopoletin, Imperatorin, Esculetin, 

and Daphnetin, with CDK1, CDK2, CDK4, and CDK6. Data for this research was obtained from PubChem 

and analyzed using the SwissTargetPrediction web tool. The analysis reveals that Scopoletin had the lowest 
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probability of interaction with CDK2 and CDK4 (0.03). Imperatorin showed a higher probability of 

interaction with CDK2 (0.1). Esculetin demonstrated a probability of interaction with both CDK2 and 

CDK4 (0.07). Daphnetin exhibited the highest probability of interaction with CDK4 and CDK2 (0.12 and 

0.08, respectively). 

Method & Materials: 

 We utilized PubChem (https://pubchem.ncbi.nlm.nih.gov) to obtain the isomeric SMILES codes of natural 

coumarins Scopoletin, Imperatorin, Esculetin, and Daphnetin. Then, codes were used to estimate the 

probability of interaction between each agent and CDK1, CDK2, CDK4, and CDK6, which are involved in 

the cell cycle. To do so, the SwissTargetPrediction online tool was used, which utilizes a ligand-based 

method that assesses the similarity between a query molecule and known ligands of various protein targets. 

Result & Conclusion:  

Through the combined use of PubChem and SwissTargetPrediction, we analyzed the interaction between 

natural coumarins and CDKs involved in cell cycle regulation (CDK1, CDK2, CDK4, and CDK6). Results 

revealed that Scopoletin had the lowest probability of interaction with CDK2 and CDK4 (0.03). Imperatorin 

showed a higher probability of interaction with CDK2 (0.1). Esculetin demonstrated a probability of 

interaction with both CDK2 and CDK4 (0.07). Daphnetin exhibited the highest probability of interaction 

with CDK4 and CDK2 (0.12 and 0.08, respectively). These findings indicate the potential for interaction 

between the natural coumarins and CDKs involved in the cell cycle regulation. Designing drugs based on 

coumarins that interact with CDKs, which play a crucial role in cell proliferation, holds promise for the 

treatment of cancer characterized by abnormal cell growth. 
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