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Introduction

« Clustering of genomic dataset is often a way of processing through-put
data to allow for intuitive unveiling of hidden pattern that connotes some
status and functionalities in a system.

« Often, there are challenges of different clustering algorithms giving
different results on same dataset due to differences in the techniques in
algorithmic development and assumptions.

« Our aim is to describe OsamorSpreadsheet and employ different clustering
techniques to cluster molecules from natural products database and

* Investigate the level of cluster quality using our newly developed cluster
validation tool called OsamorSoft.
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Chemoinformatics and Natural Products(1)
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Cheminformatics is a field that gives a better understanding of biomolecules (1).

There has been a substantial increase in both the quality and use of chemoinformatic
tools to empower drug research (2).

Natural products play a significant role in drug discovery and development (3).

The use of natural products especially plant-derived compounds have brought about an
Improvement in the treatment of various ailments among humans.

The current-da?/ pharmaceutical agen_ts are mostly made from natural products, for
example, Taxol, camptothecin, and vinblas (4).

Medicinal plants are a source of novel chemical entities that possess beneficial
pharmacological and therapeutics properties (5).
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Chemoinformatics and Natural Products (2)

« Though only a fraction of these plants has been analyzed and investigated for their
therapeutic potential (6).

 Nature continues to be an abundant source of biologically active and diverse
chemotypes, and while relatively few of the actual isolated natural products are
developed into clinically effective drugs in their own right (4).

* The cost of chemical trials is high, there is hence a need to pre-sort candidates
using computational chemistry and cheminformatics methods.
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Clustering and Similarity Measure

* Based on the similarity property principle, drugs with similar molecular structures
are likely to have the same properties. This implies that we can identify a novel
drug based on its similarity with a known one.

« Clustering is an approach that can be used to identify common characteristics
shared by a group of compounds.
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Similarity Metric Mathematical Definition

Tanimoto (Jaccard) coefficient

Dice coefficient (Hodgkin index)

2C
5= A3 B
Cosine coefficient (Carbo index) c
8 = Jab
Soergel distance
T a+b—2c
4B a+b-c
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MATERIALS AND METHODS
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Materials and Methods

o Software:

* There are about 25 packages supplied with R (called “standard” and “recommended” packages)
and many more are available through the CRAN family of Internet sites (via https://CRAN.R-
project.org) and elsewhere [8].

 Rstudio

« ChemmineR toolkit is a cheminformatics package for analyzing drug-like small molecule data in
R (9).

« OsamorSoft [10]

e Dataset:

« The molecules used in this study were gotten from the African Natural Products Database

(ANPDB). ANPDB is a database of Natural Products (NPs) that merges NP databases from
different African regions [11].

 Atotal of 99 molecules from the family of Acanthaceae and Apocyanaceae sourced from
NANPDB [12-13] were used and compared with five popular anticancer drugs namely CMP1
(representing Topotecan), CMP2 (representing Docetaxel), CMP3 (representing Irinotecan),
CMP4 (representing Camptothecin), CMP5 (representing Cyclophosphamide)
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Similarity measurement for molecular
structure

 Similarity metrics are used to evaluate how similar two molecules are to each
other while dissimilarity metrics are used to test how dissimilar two molecules are
to each other (7).

« Many similarity metrics have been proposed and some commonly used metrics in
cheminformatics are listed.
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To compute the molecular similarities Atompair fingerprint

Similarity measure

Clustering of molecules Kmeans and Hierarchical techniques

Visualization of results

To Investigate the level of cluster quality using our newly developed cluster

validation tool called OsamorSoft (10).
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RESULTS
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Results- Choosing number of clusters

Optimal number of clusters
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Figure 1: Optimum k
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Results- Visualization of molecules
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Figure 2: Visualization of compounds
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Results- K-means clustering

K-means clustering with 2 clusters of sizes 2, 20

Cluster means:
[.1]

1 0.1451613

2 0.5143972

Clustering vector:
CMP1 CMPd CMP3 cCMpP4y  CWMPRY CMPOEE CMPES? CMPRE CMP95Y CMPARY  CMP4E  CMPOO

1 1 2 2 2 2 2 2 2 2 2 2
CMPG&Y CMP1O0O CMP91 CMmMP253 CMP49 CMP30 CMP31 CMPEE CMP4E CMP52
2 2 2 2 2 2 2 2 2 2

wWwithin cluster sum of squares by cluster:
[1] ©0.04214360 0.02605894
(between_55 / total_ss5s = 78.4 %)

Available components:

[1] "cluster” "centers” "totss"” "withinss"” "tot.withinss”™
[6] "betweenss"™ "size" "iter"” "ifault”
=

Figure 3: Kmeans result

Prof V.C. Osamor, Dept of Computer and Information Sciences, 16

March 9, 2021 Covenant University, Nigeria



Results- Hierarchical clustering
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Results

 Based on the calculation of the molecular fingerprints using the
Tanimoto method as a similarity measure with a cutoff of 0.4, we were
able to reduce the molecules to 22.

* [rinotecan was grouped with 19 natural molecules while Topotecan
and Camptothecin were put in the same clusters
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Conclusion

 This study aimed to investigate the potential of the studied natural compounds as
possible lead molecules.

* As the 99 molecules were reduced to 22 due to cut-of of 0.4, Irinotecan was
grouped with 19 natural molecules while Topotecan and Camptothecin were put in
the same clusters.

* From the available preliminary result obtained in addition to the similarly property
principle, molecules with similar structures are likely to have the same properties.

 This likely portends that they have similar properties and suggests that further test
as a potential drug candidate may be necessary.

* The enhancement of OsamorSoft to maximally evaluate the cluster quality of
Natural Products is desirable.
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