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Figure S7. SpiceRx result panels for A. Spice Search, B. Disease Search, and C. Phytochemicals
Explore panel. The user interface has been designed to enable discovery of interesting relationships

through seamless exploration of triangular associations.
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5. Case Studies

SpiceRx could be used for generating a variety of queries intended to find disease associations of
spices and phytochemicals, to find spices linked to specific disease terms or for probing triangular
associations between the three elements. Such queries could be aimed at finding ways for informed
culinary use of spices and herbs against specific disease(s), discovering novel therapeutic spice-
disease associations unreported hitherto, finding new ways of repurposing spices or finding
potential spice phytochemicals against specific disease, among others. Here we present a few case

studies.
(A) Searching for drug-like compounds in SpiceRx

One may search for spice phytochemicals which have drug-like properties using the phytochemical
search tab in SpiceRx by using criteria for fulfilling Lipinski’s rule. Lipinski's rule specifies
conditions to evaluate drug-likeness of a compound; the suitability of a chemical compound to
have pharmacological or biological activity making it a likely candidate for orally active drug.
According to Lipinski’s rule, an orally active drug has no more than one violation of the following
criteria: No more than 5 hydrogen bond donors; No more than 10 hydrogen bond acceptors;
Molecular mass less than 500 Daltons; and an octanol-water partition coefficient (log P) not greater
than 5.
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Figure S8. Drug-like phytochemicals in SpiceRx fulfilling Lipinki’s rule.
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By specifying these conditions in the relevant search tabs, all compounds satisfying the above
conditions can be obtained. This search in yields 639 (74 %) of all the phytochemicals in SpiceRx
(866) suggesting the as potential therapeutic value of these compounds.

(B) Investigating molecular mechanisms behind therapeutic effects of spices and herbs.

One of the key attributes of spices and herbs are that they are antimicrobial agents. Billing and
Sherman (Billing and Sherman, 1998; Sherman and Billing, 1999) suggested that one of the
reasons for the widespread use of spices in recipes is primarily due to their antimicrobial properties.
One can search for spices and their phytochemicals which are active against microbial infections.
Searching the broad category “Bacterial Infections and Mycosis” reveals that a wide range of
culinary spices and herbs have positive associations against this category of diseases. Fennel and
cinnamon have been reported with antimicrobial properties against salmonella infections.
Common culinary spices and herbs such as garden thyme, oregano, clove, garlic, cinnamon,
rosemary and turmeric have positive associations against “Pneumonia Staphylococcal”. Similarly,
garlic, turmeric, oregano and clove are among spices which are reported to be beneficial for
“Escherichia coli Infections”. Garlic clove and thyme are among spices which are reported to be
beneficial for “Mycosis”. Interestingly, the molecular mechanism behind some of these
antimicrobial effects of spices are yet to be uncovered. SpiceRx provides a fertile ground for
further investigations into such cases where the molecular mechanisms for their actions are not yet

evident.

Similarly, a large number of daily culinary spices and herbs have beneficial associations with
Diabetes Mellitus, a common Nutritional and Metabolic Diseases. Among them, fenugreek,
cinnamon, garlic, turmeric, ginger, and black cumin have been reported most frequently in
literature. Beyond the three spice phytochemicals (‘gallic acid’, ‘berberine’,
‘sophoraflavonoloside’) which have been linked to diabetes mellitus, further investigations into
the effects of phytochemical content in these spices can reveal their synergistic actions in disease

regression and control.
(C) Hypothesis generation and knowledge discovery through SpiceRx

SpiceRx can be used as a platform for knowledge discovery and hypothesis generation. For
specific diseases, SpiceRx provides phytochemicals which are therapeutically associated with
them. By finding out the spices in which these phytochemicals occur, one can generate and test
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hypothesis confirming whether these spices have beneficial effects for these diseases. A few
examples can further exemplify this point. ‘Glycyrrizin’ is a phytochemical therapeutically
associated with ‘Hepatitis A’. The phytochemical ‘Glycyrrizin’ is reported to be found in the herb
liquorice. Similarly, ‘(-)-Epigallocatechin gallate’ is another phytochemical associated the disease
‘Herpes Simplex’. This chemical is present in various spices such as peppermint, avocado leaf,
bell pepper and german chamomile. These spices and herbs are not directly associated with Herpes
Simplex which gives room for testing the hypothesis. Likewise, ‘Apigen’ is a phytochemical in
many spices and herbs including thyme, coriander, hyssop and fennel among others, found to be
effective for Adenoviridae Infections. No spices so far have been reported to be beneficial for
Adenoviridae Infections. Further studies can be undertaken to confirm the efficacy of spices/herbs
containing apigen against Adenoviridae Infections.

6. Data Download

All data are available for download:

http://cosylab.iiitd.edu.in/spicerx/static/data/spicerx dump.zip

7. Disclaimer
SpiceRx comes with the following disclaimer:

“All material on this website is a product of research and is provided for your information only
and may not be construed as medical advice or instruction. No action or inaction should be taken
based solely on the contents of this information; instead, readers should consult appropriate

health professionals on any matter relating to their health and well-being.”
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