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Abstract:

Over 95% of cases of visceral leishmaniasis (VL), often known as kala-azar, are fatal if untreated. It is distinguished by
irregular fever attacks, weight loss, spleen and liver enlargement, and anaemia. The majority of instances happen in India,
East Africa, and Brazil. The second-deadliest parasitic illness and the most lethal neglected tropical disease is kala azar.
Female sand flies are seen as the causal factor and it attacks the immune system. In this work, genome sequence of
Leishmania microbiome was taken. After, pre-preprocessing of the sequence, the phylogeny was determined. Further,
presence and absence with abundance of microbial pathways in our micro biota was efficiently and accurately profiling.
Next, the expressed protein sequence was taken and novel drug lead was identified from the Indian traditional ayurvedic

herbs.
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I INTRODUCTION:

Any of the several species of flagellate protists in the
genus Leishmania of the family Trypanosomatida. A
parasite (protozoa) causes the ailment. These protists
are vertebrate parasites that are transmitted by
bloodsucking sand flies of the genera Phlebotomus
and Lutzomyia. Visceral leishmaniasis (VL), often
known as kala-azar, is lethal in many cases if left
untreated.

Using a meta-transcriptomics technique, we
attempted to identify the phylogeny of the
microbiome in this study. We also applied HTS on the
genomic sequence. Using drug-likeness software,
molinspiration, we attempted to identify drug score
values that indicate a compound's overall potential to
be a drug candidate. Mol inspiration is a web-based
application for predicting the bioactivity score of
synthesised compounds against common human
receptors such GPCRs, ion channels, kinases, nuclear
receptors, proteases, and enzymes. Dave Ritchie
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created Hex, an interactive protein docking and
molecular superposition programme. Hex recognises
protein and DNA structures in PDB format, as well as
small-molecule SDF files. PyMOL is a cross-
platform molecular graphic programme that has been
widely used for 3D macromolecule visualisation.

Il. METHODS AND MATERIALS:

Metatranscriptomics is concerned with the study of
how the microbiome responds to the environment,
which is also explored by functional analysis of genes
expressed by the microbiome. The science of virus
discovery has been transformed by
metatranscriptomic  studies using whole RNA
sequencing. It is more useful than microarrays in
understanding the roles that host gene expression
plays on a cellular or tissue level. Parallel sequencing
and RNA-sequencing have opened up new and
interesting possibilities for transcriptome study,
offering insight and dynamic range. We may
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investigate the gene expression of viral and bacterial
communities in that environment, as well as their
gene expression profiles. Metagenomics genes are
observed to be transcribed from functional
components, and active metabolic pathways can be
discovered in bacterial and viral communities linked
with that environmental situation. As a result, when
compared to metagenomics, metatranscriptomics
provides more detailed information regarding
transcriptionally active .

Metatranscriptomics workflow: 1.Leishmania fastq
sequences SRR12492456.1 and SRR12492456.2
were obtained from the SRA database.

FASTQC was used to assess the prominence of the
sequence. Furthermore, MultiQC software was
utilised to combine or aggregate quality checking data
into a single report.

3.The trimomatic tool was used to slice the sequences.

4.FASTQC and ultiQC were re-run after cutting or
slicing.

5.Any overlapping or unnecessary rRNA readings
were then deleted.

Patore trimaning

NI 2492456 1 1 fastepedhing GO content
S

BRI 249245612 tastg-dump

CIC content 5 4%,

6.FASTQ INTERLACE was used to connect paired
end FASTQ reads from two different files.

7. The MetaPhlAn tool was used to profile the
makeup of microbial communities (i.e., Bacteria,
Archaea, and Eukaryotes).

The Krona tool was used to visualise metagenomic
profiling [20, 21].

9.In addition, the HUMANN pipeline was used to
profile the presence/absence and abundance of
microbial pathways.

1. Quality assurance

FastQC's goal is to make it simple to perform quality
control checks on raw sequence data from high
throughput sequencing workflows. MultiQC is a tool
that allows you to aggregate numerous FastQC
reports into a single file. The sequence quality is not
as predicted, according to the sequence quality report.
As a result, shortening the sequence becomes
necessary. MULTIQC was used to combine the
FASTQC results.

Trimomatic detects and removes unnecessary adapter
sequences, primers, poly-A tails, and other sequences
from our data.

ARNer trimmng

Trommomatic on BRI 2402456 1 ) Ffantg
dinp CIC comtent. SA4%,

Primimomatic on SR 2402456 1 0 fantg

dimp e SNy

Fig.1: It shows improved quality of sequence after trimming it using trimmotetric tool.

2.FILTER WITH SortMeRNA: SortMeRNA is a software
that quickly filters ribosomal RNA fragments from
metatranscriptomic data generated by next-generation
sequencers. It can process massive RNA databases and sort
out all fragments that match the database with high accuracy
and specificity.

3. COMMUNITY PROFILE EXTRACTION a)
MetaPhlAn MetaPhlAn is a computational tool for profiling
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the composition of microbial communities (Bacteria,
Archaea, and Eukaryotes) from metagenomic shotgun
sequencing data (not 16S) at the species level.

KronaThis programme displays hierarchical data
from metagenomic profiling, in this case taxonomic
levels, as a zoomable pie chart.
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Fig. 2: Visualization of Taxonomic profile in Krona

4.Extract functional pathway information a)
HUMANN: HUMANN is a pipeline for evaluating the
presence/absence and abundance of microbial
pathways in a community from metagenomic or
metatranscriptomic sequencing data fast and reliably.

Sort gene families by GO terms.

can be time consuming. Gene ontology analysis is
commonly utilised in genome-wide expression
investigations to minimise complexity and highlight
biological processes. The GO keyword and id are
extremely cryptic. They can be renamed and divided
into three groups (molecular functions [MF],
biological processes [BP], and cellular components

[CCD).

The gene families can be a big list of ids, and reading

through them one by one to find the interesting ones
GO:0000049: [MF] t(RNA bindimg 0.0
GODO0D049: [MF| tRNA bindmgiunclassified 0.0
GO0000287: [MF | magnesmum ton binding 00
GO:0000287; [MF] magnesium jon bindingunclassified 00
GO0000978: [MF] RNA polymerase 11 as-regulatory region sequence-speafic DNA aa
bunding
GO:0000978: [MF] RNA polymerase Ii cus-regulatory region sequesce-specific DNA -
bind assified

GO:0000979: [MF| RNA polymerase II core promoter sequence-specific DNA bnding 0.0

GO:0002544: [BP] chronic inflammatory response

GO:0002544: [BP] chronie inflammatory responseiunclassified 0.0
GO0002548: [BP] monocyte chemotaxis 0o
GO:0002548: [BP] monocyte chemotuxisinclassified 0.0
GO:0002533: [BP| histamine seceetion by mast cell 0.0
GO0002553: [BP] histamine secretion by mast cellunclassified 0.0
GO0002554: [BP] serotonin secretion by plateles 0.0
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GOO00004 2L [OC] autopbagosome membrane 00
GO0 | [OC] autophagosome membeaneunc lanufied 0.0
GO0000502: [CC] proteasome cotngslex 0.0
GO0000802: [OC] proteasome complex/unclassified 0.0

GO0000506: [CC) glycosylphosphatidylinositol-N-acetylglocosaminyvitramsferase (GPI
00
Gnl) complex

GO0000506. [CC| glycosylphospbatidylinositol-N-acetylglucosaminytransfernse (GPI1-
00
GnT) complexymc lassified

GO0000776: 1CCT kinetochore 0o

GO0XKT76: [CC] kinetochotenme lsssi flod 00

Fig.3: Gene ontology analysis is widely used to reduce complexity and highlight biological processes in genome-wide expression studies. There
is a dedicated tool which groups and converts UniRef50 gene family abundances generated with HUMANN into GO terms. The GO term with
their id are quite cryptic. We can rename them and then split them in 3 groups (molecular functions [MF], biological processes [BP] and cellular

components [CC]).
Structure based drug discovery for Leishmaniais Molinspiration, pymol and Hex which gave the
Drug discovery for fatal disease like visceral following results.
leishmaniasis is needed because the current drug used Molinspiration:

for its treatment is said to be toxic. Insilico drug
design was done using softwares like Pubchem,

Table no. 1
Comp plant miLog TPS na| MW | n nO nr n volum
ound P A to ) HN ot | wvi e
Name m N H b ol
S at
io
ns
sesqui | Astera 0.62 114. 2 382. 8 2 5 0 336.9
terpen | ceae 83 7 41 3
e
Acety Cordia | 3.94 526 | 2 328. 4 0 0 6 317.7
Icordi ima 1 4 41 8
aquin fragra
ol ntiss
Cordi Cordia | 6 34.1 1 242. 2 0 0 0 234.5
achro ima 4 8 32 4
me fragra
ntiss
Cordi Cordia | 3.11 777 | 2 276. | 4 3 0 6 265.1
aquin ima 5 0 33 4
ol fragra
ntiss
Cordi Cordia | 3.39 746 | 2 272. | 4 2 0 0 243.8
aquin ima 0 0 30 1
ol fragra
ntis
Plum Cordia | 252 543 | 1 188. | 3 1 0 0 163.1
bagin ima 7 4 18 6
fragra
ntis
Ismail | Cordia | 1.78 155. | 4 536. 9 3 2 2 444.2
in ima 25 0 49 3
fragra
ntis
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Betuli | Ocimu | 5.47 404 ] 3 | 442 ] 2 ] 2 1 [ 2 | 469.8
n m 6 2 73 6
sanctu
m
Ursoli | Ocimu | 7.16 575 | 3 | 456. | 3 | 2 1 [ 1 | 47114
c acid m 3 3 71 9
sanctu
m
Olean | Ocimu | 6.79 575 | 3 | 456. | 3 | 2 1 | 1 | 4711
olic m 3 3 71 4
acid sanctu
m
Stigm | Ocimu | 6.72 202 | 3 [ 4121 |1 1 | 5 | 4503
astero m 3 0 70 3
| sanctu
m
From the above table the compound with ‘0’ value zero indicates the compound has drug-like
nviolation value were selected to dock it with property.

receptors that is the amino acids of organism. The

Table no. 2
Sr. ligand Interacting | Docking interaction
No. amino
acid

1 Cordia LEU-1219
chrome | ASP-1175 e,

CYS-1174 3 é*'f E

2 Cordia MET1156

quinol LEU-1119 L ‘&

3 Squiste | ASP-1130
rpene e

s 8

4 Plumb PRO-1311
agin

k%

e )
B

Hex software was used to dock the ligand and

receptor which showed interaction with different 1. CONCLUSION

amino acid of the organism.
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The genome of Leishmaniasis was phylogenetically
determined. The genes are also found in the
microbiome. Their phylogenetic relationship has been
established. The functional data is further classified
as BP (biological process), MF (molecular function),
and CC (cellular component). The protein was
extracted from the expressed genes, and the optimal
ligand for the gene receptor was determined using a
computer-aided drug design approach. According to
the docking studies, Cordiachrome docks best with
the receptor with the most three interactions, making
it the best ligand for the receptor.
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