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Abstract 

Ayurveda- a Traditional Indian Medicinal (TIM) Practice advocates the lifestyle regimen 

utilizing natural products to cure complex ailments. The famous Ayurveda classics, Charak 

Samhita, Ashtanga Hridayam and Sushruta Samhita, elaborate on various plant and animal 

products, in which the descriptions are narrated in the Sanskrit language and often signified 

through metaphor. The particulars are empirical and usually lack experimental evidence. Its 

efficacy needs to be ensured towards the gold standard of biomedical sciences. Indeed, an 

ordered catalogue on a natural product is quintessential to designing the validation strategies 

for TIM. We obtained the evidence on 60 natural products with a mentioned history in 

Ayurveda. For that, we manually curated the natural product-derived molecules (NDM) list. 

Next, they are sorted into universally accepted chemical identifiers and processed into the SDF 

formats. The 1004 gene targets were identified for 636 NDMs through molecular and reverse 

docking studies. Subsequently, the functional annotation of differentially expressed genes 

using KEGG pathways and Gene Ontology analysis unravelled the role of scrutinized ligands 

on cell functions. So far, AYUsearch is the first-ever extensive attempt to redefine the 

information embedded in Ayurveda, where the biological role is decoded through network 

pharmacology. 

Keywords:  Ayurveda; Molecular docking; AYUsearch; Network pharmacology 
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Introduction 

With the global COVID-19 crisis, pharmacists and scientists face the acute challenge of 

discovering the treatment quickly. Developing a vaccine to drug-repurposing needs is an 

integrated approach that inevitably includes data mining, molecular modelling, molecular 

simulations and target predictions, which are the fundamental methods for sculpting the 

therapeutics of interest1. Traditional medicinal practices also regained much attention during 

this grim period, and in countries like China and India, many ailments were successfully 

addressed using Traditional Medicines (TM) only2. Mainly, TM contains a cocktail of bioactive 

chemical substances, unlike active lead in allopathic drugs. However, over the last two decades, 

the drug designing and development pace has gradually shifted to a multidrug-multitarget 

strategy instead of a single drug-single target approach, formally known as poly-drug or 

network pharmacology (NP)3. NP integrates interactions of bioactive molecules with a large 

set of cellular targets and predicts a relatable association4-5. Using NP, bioactive molecules are 

continuously examined for their efficacy in treating complex disorders often derived from 

natural origin and known to exert a synergistic impact on the host target/s 6. 

Countless computational tools have been developed to predict such interaction and are now 

considered essential to initiate drug screening. Such tools are classified into three broad 

categories: i) Catalogues or databases that collect and sort the information of ligands, ii) The 

suits that analyze and visualize the affinities for ligands and biological targets, iii) Functional 

annotation tools that predict the biological role of such ligands. Eventually, these tools have 

accelerated the speed of the drug screening process, which was earlier considered relatively 

slow-paced. Here, the only rate-limiting step is the availability of information on bio-active 

molecules scattered in numerous records and not readily available to drug practitioners. 

Towards this, various datasets have been developed and are openly accessible at the web 

interface. HIT7, TCMID8, TCMSP9,TCM-Mesh10, NutriChem11, TCMChemDB12 and Plant 
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Metabolite Databases13 are examples of such catalogues on Traditional Chinese Medicine 

(TCM). Traditional Indian Medicine (TIM) is equally ancient to TCM but poorly recognized 

in a region outside the Indian subcontinent. The Ayurvedic Pharmacopoeia (AP) published by 

the Ministry of Ayush, Government of India in 201614 merely lists only 45 monographs, which 

is insufficient considering the vast information. 

Further, AP emphasizes the description of plants and considered chemical substances trivia. At 

the same time, the Chinese Pharmacopoeia presents 2058 monographs on traditional herbal and 

animal formulations and single compounds. NeMedPlant15, Phytochemica16, and IMPPAT17 

have endeavoured in the detailed classification of various plant species of TIM and have 

summarily presented the details on 605 unique plants. NeMedPlant and IMPPAT reasonably 

cover the details of plant name, phytochemicals, and assumed targets; however, they 

completely lack the quantitative account of ligand-target binding affinities. Also, none of them 

elaborates on the functional role of ligands. Further, they are limited to listing plant products 

and do not refer to animal products. Contrary, the Ayurveda practice employs many animal 

products.    

To this end, we propose a database on natural products that offers detailed information on plant 

and animal-derived chemical compounds (NDM). AYUsearch also incorporates the evidence 

for targets and chemical compounds from established databanks such as STITCH18, 

PubChem19, ChemSpider20 and KEGG, sharing a feature with other contemporary databases. 

In addition, PASS prediction service21, Pharmamapper22, Autodockvina4.0 23 and DAVID 

version 6.8 24 was used for data mining and sorting. In a unique and novel attribute, AYUsearch 

provides quantitative information on chemical-target interactions and also records the 

ayurvedic properties of natural products. The tool further presents the druggable properties for 

a natural product derived molecules (NDM) categorically assessed towards Lipinski's rule of 

five25. The brief strategic workflow for AYUsearch is presented in Figure 1.  
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 Methods  

 Data acquisition and Processing: Collection of Monographs and data mining for NDM 

Ayurveda is an empirical practice, and evidence on therapeutic uses of natural products is 

scattered among several ancient texts written in the Sanskrit language. For example, in the 

Charaka Samhita, in one verse, the root of the following plants cited for their therapeutic 

benefits: "हस्त्दन्ति (Hastdanti), हेमविी (Hemvati), श्यामा (Shyama), न्िवोधुगधु (trivodhugudha)". It is 

difficult to comprehend their modern perspective through the native names. Hence, using the 

below citations, Hastdanti was identified as Baliospermum montanum. The accuracy of the 

information recorded in one scripture was further corroborated in a cross-reference search 

through one or two keywords.  

Classical Ayurvedic texts: 

1) Ashtang Hrhidayam 26  

2) Charak Samhita 27 

3) Sushruta Samhita 

The Charaka Samhita and Ashtanga Hridayam are pivotal Ayurvedic classics that serve as 

foundational texts for understanding the therapeutic applications described in Ayurveda. The 

therapeutic benefits of particular plants, parts or formulations are mentioned in these scriptures. 

These references are often in Sanskrit and contain native names or terms. 

References from classical Ayurvedic texts are cross-checked and corroborated with 

contemporary information from various sources, including.  

A. WHO Monographs on Medicinal Plants 28  

B. IMPPAT  



Unedite
d ve

rsi
on publish

ed onlin
e on 20/02/2024

6 
 

C. Dictionary of Natural Products 29   

D. Ayurvedic Pharmacopeia  

For example, Hastdanti were selected from the record # 2. If the pharmacological 

characterization of Hastdanti is found in published reports, it is included as a database entry. 

We conduct additional searches in scientific journals and other sources if the desired search 

results are not located within references A to D. Searches without cross-references are 

discarded. The Ayurveda practitioner prescribes Hastdanti root as therapeutics. Henceforth, we 

have scrutinized the specific parts that were elaborately used in the treatment, followed by 

gathering phytochemical appellation from published reports, mainly using journals like 

Photochemistry, Natural Product Research, Plant Medica, Ayurveda Pharmacopeia of India, 

IMPPAT, Phytochemical and Natural Product Dictionary. The list of natural product-derived 

molecules (NDM) only comprises the chemicals in a chosen part of natural products with 

acknowledged therapeutic potential.  

Subsequently, the precise chemical structures were mined using the PubChem and ChemSpider 

IDs (reported in the references), and canonical SMILES were obtained. We have omitted the 

molecular structures of NDM limited to one or two references; instead, the preference was 

given to the more general attributes. Further, the Spatial Data file (SDF) format is adopted for 

various in-silico studies. The repertoire contains 636 non-duplicated entries of NDM. 

The database only contains the list of Animal products accepted for use under Schedule I of 

the Drug and Cosmetics Act, 1945 (Government of India) (https://www.nhp.gov.in/drugs-

and-cosmetics-act_mtl)30. Therefore, it does not include any details on the products from 

endangered animal species. In addition, numerous natural products possess common 

phytoconstituents, leading to duplicate entries, which are excluded if not typical for chosen 

plant parts or animal products.   
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NDMs and their corresponding gene targets 

NDMs are bioactive molecules known to exert physiological effects by altering the expression 

of one or more genes. For 636 NDMs, we have first mined the STITCH database that presents 

an account for experimentally verified interactions. The target-NDM complexes having a 

confidence score of 0.9 or above were selected. For many NDM, if gene targets were not 

available in STITCH, those were obtained by pharmacophore modelling on PharmMapper. 

Then, for each phytoconstituent (ligands), the list of human gene targets was formulated. 

Corresponding protein 3D structures were obtained from the Protein Data Bank. Each 

independent ligand-target connotation was further investigated for its affinities. For that, we 

used Autodock vina, a suite for automated docking studies that calculates the associations for 

the best-fit confirmation of the NDM target. Finally, we performed large-scale docking studies 

for 5700 complexes involving all permutations of the NDM and targets. The predicted protein-

ligand complexes were ranked according to the empirical scoring function. For each NDM, the 

hits are recorded in descending order. Furthermore, a docking conformation is appended in the 

database for the top-ranked NDM-target complex. Then, the 636 ligand-target complexes were 

further profiled through Ligplot Plus, and the nature of chemical bonding was elaborated. 

Functional annotations for Scrutinized NDM-target  

The top three hits for each NDM were collected. Subsequently, the gene ontology and pathway 

enrichment analysis was performed to specify the biological role of NDM. The functional 

association studies include: 

1) Biological Pathway analysis through KEGG Pathway database31 

2) Cellular component, Molecular function and Biological process through Gene 

Ontology database32 

3) The linkages with Human diseases causing genes through OMIM  
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A sum of 1900 hits was assessed through DAVID v 6.8. 

Database layout  and simple search 

The basic layout for AYUsearch is designed using PHP7.3 and MySQL5.0. A web interface 

was created using ECMASCRIPT6.0 and an intuitive system with Bootstrap 4.0 and jQuery. 

AJAX technology is used for synchronization and boosting the ease of access. Ligplot plus33, 

PubChem, PDB34 and UniProtKB35 are embedded in the Graphical User Interface (GUI). The 

GUI is designed to be user-friendly for data query and extraction and has been tested in 

browsers like Chrome, Edge, Firefox, and Safari. AYUsearch can be explored for plant, animal 

and NDM data through the enquiring database in a restricted way using the defined keywords. 

Mechanism of access and scope of AYUsearch 

Unique attributes of AYUsearch 

Concisely, AYUsearch is the edifying database on natural products from Ayurveda. 

AYUsearch is the culmination of our efforts to digitize the wealth of records inside the Indian 

Classics. Hitherto, AYUsearch had registered 54 plants, six animal products, 636 compounds, 

1004  gene targets, 1530 PDB IDs and 55 target-disease associations, 1085 KEGG Pathways 

and 4400 gene ontology processes to users.  

In addition, AYUsearch is openly accessible at http://136.233.130.148:8082/Ayusearch. 

Table 1 represents the scope of assorted information and unveils a comparative account with 

other contemporary databases. The marked-up entries exhibit the unique features of a particular 

column.  

Data Access and Processing 

A user-friendly AYUsearch can be explored for natural products in several ways. It offers three 

ways of searching for the user, and they can fetch all the details with any of the below-
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mentioned terms: (I) Plant Name (II) Animal Name (III) Compound Name (Figure 2). The 

queried entities can only be obtained through proper scientific names. The tool does not support 

the search with a synonym or mnemonics.  

Next, the linked page will display an intuitive table showing common and Ayurveda names for 

a queried item, the concise list of  NDMs, NDM superclass and chemical identifiers. Further, 

in Ayurveda, instead of whole plant/animal, their specific parts are prescribed, and detail of the 

usable part from which the listed molecules can be derived is elucidated (circled). The exact 

page also exhibits the list of gene targets, in which the experimentally verified gene targets are 

marked with green and modelled targets with blue (best viewed in colour). The phytochemicals 

are hyperlinked with the PubChem or ChemSpider database (Data file S1 Supplementary 

Information). Similarly, the PDB ID'S linked with the protein databank and gene targets with 

the UniProtKB database (Figure 3). 

The users can search for radical information through a simple mouse click on more (red circle), 

and the output entails the following as an example for Piper longum.  

A. Advanced search: describes the druggable properties of Eicosane (green circle) 

B. Functional analysis: Signifies the association of Piper longum with biological 

pathways/processes (Data file S2 Supplementary Information). 

C. Ayurvedic properties: Elucidates the ayurvedic usage of Piper longum 

Next, the model window (A) will exhibit Eicosane's therapeutic correlation with Lipinski's rule 

of Five, where Eicosane is classified as 'pass/fail'. Then, the Eicosane can further be explored 

for preliminary prediction of the biological activity (PASS prediction), where the Eicosane's 

primary role as an activator (Pa) or inhibitor (Pi) can be predicted. At the same time, the users 

can obtain a more insightful view of Eicosane-target interaction through clicking on the hits. 
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For example, the LigPlot for 2D interaction of top hits of Eicosane-targets emphasizes the 

nature of chemical bonds with the amino acid on the target's active site (Figure 4). 

Towards the functional analysis (B), the user must not provide any separate input term. Simply 

clicking on more will generate an output that explains three attributes of functional annotations. 

As an example, the 39 top-scored gene targets for Piper longum are associated with sixty-seven 

biological processes (BP), thirteen cellular components (CC) and twenty-five molecular 

functions (MF). The enriched genes set (39) is further linked with KEGG pathways and its 

disease linkage through OMIM. Appropriately, the database only enlists the significant 

association having Fisher's exact p-value less than 0.05 [Figure 5(A)]. 

In addition to that, the Ayurvedic properties (C) of Piper longum are accessible from here, 

which will be helpful to the learner to fathom the Ayurveda discipline [Figure 5(B)] 

Conclusion, summary and prospects 

With AYUsearch, we have established an integrated repository for Ayurveda therapeutics and 

its system-level functions. AYUsearch presents a bird's eye view of Ayurveda medicines from 

a modern perspective, amalgamating the correlation between Ayurvedic properties and cellular 

role. The physiological effect cited in Ayurveda may not always be vis-à-vis correspond to the 

existing information obtained through biological assays or network pharmacology-based 

predictions. For example, Piper longum is mentioned in Ayurveda for balancing the Vata 

(digestion) and cough, while NP findings relate it with metabolism and metabolism-related 

pathways. However, the correlation is coarse for a firm conclusion, helpful enough for 

pharmacologists to build hypotheses.   

The repository enlists 636 NDM's out of the 71 fails in the 'Lipinski region of interest'. Most 

NDM contains hydrogen bond acceptors in the range of 5-7, exhibiting the potential as drugs. 

This study prospects 304 novel gene leads, which need experimental validation to assess their 
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role as therapeutic targets. This way, the repository will reduce the screening efforts for drug 

developers.  

Since AYUsearch has separate entries for animal products, it reports a few distinct chemotypes 

like azelaic acid, hippuric acids tricetin, erucic acid and nervonic acid, which are usually absent 

in plants. Moreover, the NDMs mentioned earlier are linked with exclusive biological 

processes and pathways like E-box binding and somitogenesis. Thus, it can be a new arena for 

exploring their E-box binding affinities and associated gene regulatory actions. 

The NDM's PASS activity prediction allows the NDM's novel application in mining the cure 

for new ailments. Around 19% of NDM's are preliminarily classified as 1,4-Lactonase 

inhibitors and could be further investigated as antibacterial agents (Supplementary figure S1).  

This database architecture caters an opportunity for Ayurveda therapeutics to serve as a 

candidate for rational drug design. In the future, AYUsearch may include more animal products 

and the drug similarity search utility into the same portal. We also plan to maintain the 

AYUsearch by updating the gene annotation data regularly. 

Data and Software Availability 

The complete method with scripting is appended as Datafile S3 in Supplementary 

Information, which will help to reproduce the presented outcome (Supplementary figure  S2-

S6). 

The database can be fully accessed through the following link with the username and password 

mentioned below.  

Website link: 

http://136.233.130.148:8082/Ayusearch 

Login credentials 

http://136.233.130.148:8082/Ayusearch
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Username:123 

Password:123 

Acknowledgement 

We acknowledge the support of the Gujarat Council on Science and Technology (GUJCOST) 

in providing the supercomputer facilities for achieving the desired speed and accuracy in 

building the repository.  

Conflicts of interests statement 

The authors declare that there is no conflict of interest. 

Funding 

The authors are thankful to Charotar University of Science and Technology for providing the 

seed grant and necessary facility for facilitating the database generation.  

References 

1. Park K. A review of computational drug repurposing. Translational and Clinical 

Pharmacology, 2019, 27, 59-63. 

2. Yuan H, Ma Q, Ye  L, Piao G. The traditional medicine and modern medicine from 

natural products. Molecules, 2016, 21, 559. 

3. López-López E, Bajorath J, Medina-Franco JL. Informatics for chemistry, biology, and 

biomedical sciences. Journal of chemical information and modeling, 2020, 61,26-35.  

4. Humbeck L, Koch O. What can we learn from bioactivity data? Chemoinformatics tools 

and applications in chemical biology research. ACS chemical biology, 2017, 12, 23-35. 

5. He M, Yan X, Zhou J, Xie G. Traditional Chinese medicine database and application on 

the Web. Journal of chemical information and computer sciences, 2001, 41, 273-7. 



Unedite
d ve

rsi
on publish

ed onlin
e on 20/02/2024

13 
 

6. Sorokina M, Steinbeck C. Review on natural products databases: where to find data in 

2020. Journal of cheminformatics, 2020, 12,1-51. 

7. Zhang R, Zhu X, Bai H, Ning K. Network pharmacology databases for traditional 

Chinese medicine: review and assessment. Frontiers in pharmacology, 2019,10,123. 

8. Ye H, Ye L, Kang H, Zhang D, Tao L, Tang K, Liu X, Zhu R, Liu Q, Chen YZ, Li Y. 

HIT: linking herbal active ingredients to targets. Nucleic acids research, 2010, 

39(suppl_1),D1055-9. 

9. Xue R, Fang Z, Zhang M, Yi Z, Wen C, Shi T. TCMID: traditional Chinese medicine 

integrative database for herb molecular mechanism analysis. Nucleic acids research, 

2012, 41 (D1):D1089-95. 

10. Ru J, Li P, Wang J, Zhou W, Li B, Huang C, Li P, Guo Z, Tao W, Yang Y, Xu X.    

TCMSP: a database of systems pharmacology for drug discovery from herbal medicines. 

Journal of cheminformatics, 2014, 6,1-6. 

11. Zhang RZ, Yu SJ, Bai H, Ning K. TCM-Mesh: The database and analytical system for 

network pharmacology analysis for TCM preparations. Scientific reports, 2017, 7, 1-4. 

12. Ni Y, Jensen K, Kouskoumvekaki I, Panagiotou G. NutriChem 2.0: exploring the effect  

of plant-based foods on human health and drug efficacy, Database (Oxford), 2017, 

2017:bax044. 

13. Nguyen-Vo TH, Nguyen L, Do N, Nguyen TN, Trinh K, Cao H, Le L. Plant metabolite 

databases: from herbal medicines to modern drug discovery. Journal of chemical 

information and modeling, 2019, 60, 1101-10. 

14. The Ayurvedic Pharmacopoeia of India. Pharmacopoeia Commission for Indian 

Medicine & Homoeopathy Ministry of AYUSH, Government of India,2016, 1, 182. 



Unedite
d ve

rsi
on publish

ed onlin
e on 20/02/2024

14 
 

15. Meetei PA, Singh P, Nongdam P, Prabhu NP, Rathore RS, Vindal V. NeMedPlant: a 

database of therapeutic applications and chemical constituents of medicinal plants from 

north-east region of India. Bioinformation, 2012, 8, 209. 

16. Pathania S, Ramakrishnan SM, Bagler G. Phytochemica: a platform to explore   

phytochemicals of medicinal plants. Database, 2015, 1, 2015. 

17. Mohanraj K, Karthikeyan BS, Vivek-Ananth RP, Chand RB, Aparna SR, Mangalapandi 

P, Samal A. IMPPAT: A curated database of I ndian M edicinal P lants, P hytochemistry 

A nd T herapeutics. Scientific reports,  2018, 8,1-7. 

18. Kuhn M, Szklarczyk D, Pletscher-Frankild S, Blicher TH, Von Mering C, Jensen LJ, 

Bork P. STITCH 4: integration of protein–chemical interactions with user data. Nucleic 

acids research, 2014, 42(D1):D401-7. 

19. Kim S, Chen J, Cheng T, Gindulyte A, He J, He S, Li Q, Shoemaker BA, Thiessen PA, 

Yu B, Zaslavsky L. PubChem 2019 update: improved access to chemical data. Nucleic 

acids research, 2019, 47(D1):D1102-9. 

20. Ayers M. ChemSpider: the free chemical database. Reference Reviews, 2012 Sep 14. 

21. Lagunin A, Stepanchikova A, Filimonov D, Poroikov V. PASS: prediction of activity 

spectra for biologically active substances. Bioinformatics, 2000, 16, 747-8. 

22. Wang X, Shen Y, Wang S, Li S, Zhang W, Liu X, Lai L, Pei J, Li H. PharmMapper 

2017 update: a web server for potential drug target identification with a comprehensive 

target pharmacophore database. Nucleic acids research, 2017, 45(W1):W356-60. 

23. Trott O, Olson AJ. AutoDockVina: improving the speed and accuracy of docking with 

a new scoring function, efficient optimization, and multithreading. Journal of 

computational chemistry, 2010, 31, 455-61. 

24. Huang DW, Sherman BT, Tan Q, Kir J, Liu D, Bryant D, Guo Y, Stephens R, Baseler 

MW, Lane HC, Lempicki RA. DAVID Bioinformatics Resources: expanded annotation 



Unedite
d ve

rsi
on publish

ed onlin
e on 20/02/2024

15 
 

database and novel algorithms to better extract biology from large gene lists. Nucleic 

acids research, 2007, 1;35, (suppl_2):W169-75. 

25. Chagas CM, Moss S, Alisaraie L. Drug metabolites and their effects on the development 

of adverse reactions: Revisiting Lipinski's Rule of Five. International journal of 

pharmaceutics, 2018, 549, 133-49. 

26. Samhita C. Charaka Samhita. Vol. I. Varanasi, India: Chaukhamba Bharati Academy, 

2001, 66-9. 

27. Tripathi B. Astanga hrdayam of Srimadvaghata edited with Nirmala Hindi commentary 

along with special deliberation etc. Delhi: Chaukhambha Sanskrit Pratishthan, 2015. 

28. World Health Organization, editor. WHO monographs on selected medicinal plants. 

Geneva: World Health Organization, 1999, 1 p. 

29. Buckingham J. Dictionary of Natural Products. CRC Press, 1993, 1306 p.  

30. Drugs And Cosmetics Act | National Health Portal of India. [Accessed 2021 Jan 29]. 

Available from: https://www.nhp.gov.in/drugs-and-cosmetics-act_mtl 

31. Aoki-Kinoshita KF, Kanehisa M. Gene annotation and pathway mapping in KEGG. In 

Comparative genomics, Humana Press., 2007, pp. 71-91.  

32. Gene Ontology Consortium. Gene Ontology annotations and resources. Nucleic acids 

research, 2012, 41, 530-5. 

33. Laskowski RA, Swindells MB. LigPlot+: multiple ligand–protein interaction diagrams 

for drug discovery. J Chem Inf Model, 2011, 51, 2778-86. 

34. Liu Z, Li Y, Han L, Li J, Liu J, Zhao Z, Nie W, Liu Y, Wang R. PDB-wide collection 

of binding data: current status of the PDBbind database. Bioinformatics, 2015, 31, 405-

12. 

35. Boutet E, Lieberherr D, Tognolli M, Schneider M, Bairoch A. Uniprotkb/swiss-prot. In 

Plant bioinformatics, Humana Press., 2007, pp. 89-112.  



Unedite
d ve

rsi
on publish

ed onlin
e on 20/02/2024

16 
 

 

 

Cover Photograph/Graphical abstract 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Unedite
d ve

rsi
on publish

ed onlin
e on 20/02/2024

17 
 

 

 

 

Table 

Table 1. Attributes of AYUsearch and other contemporary databases. 

Particulars AYUsearch Contemporary Databases 

Number of entries listed 

 
IMPPAT 2.0 Phytochemica NeMedPlant AP 

Indian Medicinal Plants  
54 4010 5 4500 45 

Phytochemicals (NDM) 636 17967 963 Not mentioned Not mentioned 

Animal Products 6 No No No No 

Target Proteins 1004 27356 No No No 

Types of Association 

     

Plant-Ayurvedic Properties Yes No No No Yes 

Phytochemical- Human Gene Targets Yes Yes No No No 

Plant part-Therapeutics Application Yes Yes No No Yes 

Animal products -  Therapeutic Application Yes No No No No 

Animal products - Ayurvedic Properties Yes No No No No 

Functional annotation and other features           

Potential Protein Target Prediction Using PharmMapper Yes No No No No 

UniprotKB ID Yes No No No No 

KEGG Pathway Analysis 
Yes No No No No 

GeneOntology Processes Yes No No No No 

OMIM Disease-Target Association Yes No No No No 

Binding Affinity-Based Ranking Yes No No No No 

Protein-Ligand Binding Pose Yes No No No No 

Druggability  Yes Yes Yes No No 

PASS Activity Prediction Yes No No No No 
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Figure Legends 

Figure 1. AYUsearch: integrated tools and processes. 

Figure 2. Simple search; the process. 

Figure 3. A webpage showing the results for a queried entity Piper longum. 

Figure 4. Illustration for Model window (A) with an example of Eicosane. 

Figure 5(A). Piper longum and the cellular association. 

Figure 5(B). Ayurvedic Properties of Piper longum. 
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Figures 

 

Figure 1. AYUsearch: integrated tools and processes. 
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Figure 2. Simple search; the process. 
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Figure 3. A webpage showing the results for a queried entity Piper longum. 
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Figure 4. Illustration for Model window (A) with an example of Eicosane. 
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Figure 5(A). Piper longum and the cellular association. 
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Figure 5(B). Ayurvedic Properties of Piper longum. 
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