Study on alternative Drug set

1 Results based on analysis of Hydroxychloroquine(HCQ) and
Chloroquine(CQ)

The proposed pipeline was applied to find out repurposed drugs for anticovid-19 using Hdroxychloro-
quine and Chloroquine along with Dexamethasone. Chemical-chemical and chemical-protein Inter-
action study based on HCQ and CQ resulted in DIC containing 888 compounds with determination
values greater than zero.

1.1 Drug Similarity Model

Tier-1 Clustering:

A drug similarity model was built using a total of 774 drug compounds, with the three approved
drugs cq, heq, and dexamethasone. The drug group was identified using the combination of PCA and
t-SNE fig 1. 446 drugs were filtered out which did not show any association with the approved drugs.
In the end, 328 drugs remained for the next level of clustering.

Tier-2 Clustering :

328 selected drugsn were passed through tier-2 clustering. From HAC, we could identify 24 such
drug compounds(refer to fig 2), whereas OPTICS provided us with 17 such compounds as shown in
fig 3. We could find 16 compounds common in both HAC and OPTICS clustering predictions. The
details of these findings are summarized in Table I.

Compund ID | Name MOA Determination Value | Clinical experience in COVID-19
4917% Prochlorperazine antipsychotic 192 [1]
5566+ Trifluoroperazine antipsychotic and an antiemetic 334 [2]
36521 Hydroxychloroquine antimalarial 250 [3]
3696+ Imipramine antidepressant 383 [3]
2995 Desipramine antidepressant 400 [3]
444810 (R)-Chloroquine Enantiomer of Chloroquine 385 [4, 5]
2719% Chloroquine antimalarial 290 [3]
3386 Fluoxetin antidepressant 510 [6]
2165 Amodiaquine anti-inflammatory 355 [7]
65028¢ Oseltamivir antiviral neuraminidase inhibitor 183 (8]
4027 CA-074 Methyl Ester neuroprotective, anti-cancer, and anti-inflamatory effects 218 [9]
65663 Aloxistatin cysteine protease inhibitor, anticoagulant 240 [10]
6087 Meticillin anti Gram-positive bacteria 248 [11]
336241 Timolol nonselective beta-adrenergic antagonist 647 [12, 13]
5839 Aldosterone NA 380 [14]
20469 Beclomethasone glucocorticoid receptor 419 [15]
20055008 Prednylidene experimental systemic glucocorticoid 166 [16]
5744} Hydrocortisone Acetate anti-inflammatory 233 [16]
102056+ Epihydrocortisone 21-acetate anti-inflammatory 198 [16]
57431 Dexamethasone glucocorticoid receptor, anti-inflammatory 555 [17]
9782* Betamethasone immunosuppressive and antiinflammatory 150 [16]
5865% Prednisone anti-inflammatory glucocorticoid 296 [16]
5754% Hydrocortisone anti-inflammatory 479 [16]
67411 Methylprednisolone anti-inflammatory 432 [16]
6400916 SCHEMBL5085 NA 281 [16]
5755% Prednisolone glucocorticoid receptor,anti-inflammatory 372 [16]
11245343% Prednisolone hydrate glucocorticoid receptor,anti-inflammatory 325 [16]
2227861 Cortisone anti-inflammatory 294 [16]

Table 1: Predicted compounds for COVID-19 based on HCQ and CQ

Reference drugs and the names of three drugs having highest determination value are highlighted in bold letters. ¥ The
drug compounds found in both HAC and OPTICS methods, T the drug compounds only found from OPTICS method
and unlabeled ones are only found from HAC analysis.
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Figure 1: Output of t-SNE dimensionality reduction using a perplexity of 30 from 40 principal compo-
nents. It is to be noted that the clumps in brown color contains all three reference drugs. The colors
on each data point is a result of applying a simple K-means clustering assuming 4 number of clusters.

2 Discussion

The drug similarity model in our results highlighted 29 drugs based on three reference drugs (Table
1) that can potentially act against novel corona virus. Determination value is used to compare the
inhibitory activity of final 29 drugs against COVID-19 targets. In recent clinical trials, Dexamethasone
has performed much better than HCQ and CQ and reported to reduce deaths by one-third in mechan-
ically ventilated COVID-19 patients, and by one-fifth in patients receiving oxygen only[18]. Higher
determination value of Dexamethasone than HCQ and CQ provides support for this observation. Out
of 29 drugs,determination values of Timolol(647) has surpassed that value of Dexamethasone. This
shows that Tomilol has the highest potential to perform best among all in the list when used in clinical
trials against novel corona. Fluoxetin having determination value 510 near to Dexamethasone possess
the similar inhibitory pattern. Drugs having detrmination value lower than 250 for example- com-
pounds with CID 4917,65028,4027,65663,6087,5744,102056,9782,6335487 show less association with
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Figure 2: Dendrogram obtained from HAC showing compounds within a same cluster as that of the
reference drugs. The distance (represented by dashed magenta line) is chosen in such a way that there
remains at least three compounds associated with each reference drug.

corona. Literature survey of all drugs was done to gather evidences for their inhibitory potential
against novel corona virus. Drugbank [19]) and Drugcentral [20] and Stanford Coronavirus Antiviral
research database (https://covdb.stanford.edu) were used to search the mechanism of action(MOA)
and other details of drugs. Out of 29 drugs, most of the drugs belong to class steroid and its derivative.
Two are Benzothiazines and others are either carboxyl aid and its derivatives or Benzene derivatives.
Only Timolol is the compound which belongs to Organonitrogen compounds. Majority of the drugs
are anti-inflammatory agents. We verified our result with various literatutes mentioned in Tablel. Few
drug compounds from this list are already reported as labeled and off-labeled indications for COVID-
19. This itself can be considered as one of the validation of our result. Others are newly discovered.
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Figure 3: Reachability plot of different compounds obtained from OPTICS analysis.
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