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Abstract:

Obesity is a major contributing factor to other chronic non-communicable diseases and is
strongly associated with Diabetes Mellitus. Computer modelling tools facilitate the
comprehension of the interaction mechanisms between specific targets and substances of
interest, hence enhancing the optimization of medication development. This article outlines
two systematic review processes that aim to find therapeutic targets and models for the
treatment of obesity or diabetes mellitus through in silico investigations. The protocol adheres
to the requirements outlined in the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses Protocols (PRISMA-P) and has been published in the International Prospective
Register of Systematic Reviews database.
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Introduction
evaluated using a checklist collected from

Search techniques will be formulated by independent literature sources, [1]

combining descriptors and implemented in

the following databases: PubMed, The execution of this protocol will lead to
ScienceDirect, Scopus, Web of Science, the development of two comprehensive
Virtual Health Library, and EMBASE. evaluations that will establish the
Only original in silico works utilizing therapeutic objectives for addressing
molecular dynamics, molecular docking, or obesity or diabetes mellitus as utilised in
both will be included. Two proficient computer simulation studies and their
researchers will autonomously choose the corresponding models.[2] The organization
articles, extract the data, and evaluate the of information regarding these treatment
danger of bias. The assessment of quality objectives and their computer-generated
will be conducted using a modified version structures is essential, primarily because
of the Strengthening the Reporting of computer simulation aids in more precise
Empirical Simulation Studies (STRESS) planning of future experiments conducted
framework, and the risk of bias will be either in laboratory settings or in living

organisms. Thus, the reviews derived from
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this approach will inform decision-making
on the selection of targets/models in future
research aimed at developing therapies for
obesity or Diabetes Mellitus. This will help

reduce factors such as costs, time, and the
need for in vitro and/or in vivo
experiments.[3]

Table 1. Research question structure (What therapeutic targets have been used in in silico
analysis for the treatment of obesity?) according to the PECo strategy for the systematic review

Description | Abbreviation Elements
Problem P Therapeutic targets used in the treatment of obesity
Exposure E Obesity
Context Co In silico studies with molecular dynamics or molecular
docking

PECo (P, problem; E, exposure; Co, context).

Review question [4,5]

The current protocol was implemented to
address the following inquiries that will
align with two separate systematic reviews:
Which therapeutic targets have been
utilised in computational analysis for the
treatment of obesity?

Which therapeutic targets have been
utilised in computational analysis for the
treatment of diabetes mellitus?

The questions were designed based on the
PECo method, which stands for Problem,
Exposure, and Context. You can find more
details in Tables 1 and 2.

Requirements for eligibility [6,7,8]

Issue. The inclusion criteria will encompass
studies focusing on therapeutic targets for
combating obesity or diabetes.

Exclusion criteria will encompass studies
focusing on therapeutic targets utilized in
the treatment of other comorbidities.
Exposure. Inclusion criteria encompass
studies pertaining to obesity or diabetes
mellitus. Studies examining additional
comorbidities will be excluded.

The given information. Only the initial in
silico investigations utilizing molecular
dynamics, molecular docking, or both will
be included. Only studies including in vivo,
in vitro, and other types of in silico research
that specifically pertain to molecular
dynamics or molecular docking will be
considered. Furthermore, studies that are in
the form of preprints, review articles,
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theses, dissertations, letters, conference
abstracts, and grey literature will not be
included.

Information sources and bibliographic
research [9,10,11,12]

Two systematic reviews will be conducted
according to the registered methodology on
PROSPERO. One study will focus on
therapeutic targets utilised in in silico
research for the treatment of obesity, while
the other will focus on the treatment of
Diabetes Mellitus.

A thorough search will be conducted by
combining MESH and EMTREE phrases
using Boolean operators (AND and OR) on
databases, with no limitations on time or
language. The searches will be performed
in the electronic bibliographic databases:
PubMed, ScienceDirect, Scopus, Web of
Science, Virtual Health Library, and
EMBASE. [13]

In addition, a manual search will be
conducted to include articles that may have
been missed in the aforementioned
databases. The search equation for the
systematic review will be determined based
on the components of the PECo method, as
outlined in Tables 3 and 4. Modifications
might be required for the search method,
taking into account the attributes of the
electronic databases, and terms may be
added or modified. [14,15]

International Journal of Health Advancement and Clinical Research (tz)

99




International Journal of Health Advancement and Clinical Research (tz)

Table 2. Research question structure (What therapeutic targets have been used in in silico
analysis for the treatment of diabetes mellitus?) according to the PECo strategy for the

systematic review.

Description | Abbreviation Elements
Problem P Therapeutic targets used in the treatment of Diabetes
Mellitus
Exposure E Diabetes Mellitus
Context Co In silico studies with molecular dynamics or molecular
docking

PECo (P, problem; E, exposure; Co, context).

Table 3. Search strategy for the Pubmed database to recover articles to answer the systematic
review’s question: What therapeutic targets have been used in in silico analysis for the

treatment of obesity?

Problem “Therapeutic target” OR target OR treatment
Exposure obesity
Context (“in silico” OR “computer simulation”) AND (“molecular dynamics

simulation” OR “molecular dynamics” OR “molecular docking
simulation” OR “molecular docking™)

Study selection

Two reviewers will independently evaluate
the works. At first, the titles and abstracts of
the books will be examined. Afterward, the
chosen pieces will be read in their entirety.
Conflicts will be settled by a third
reviewer.[17]

Following the screening process, all articles
will be imported into the Rayyan app
(version  0.1.0) [20]. Transferring
publications to this platform would simplify
the process of eliminating duplicate studies,
as per the defined criteria for inclusion. The
rationales for being excluded from trials
shall be documented. The report detailing
the selection or exclusion of studies will be
presented using the PRISMA-P flowchart
(Fig 1). [18]

Data extraction

Two reviewers will independently conduct
data extraction. The selected articles will be
analyzed to extract the following
characteristics: authors, country, in silico
model, docking and molecular dynamics
techniques used, docking score, the
potential energy of interaction, amino acids
with significant interaction, therapeutic
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targets, the therapeutic agent used, effects
in vitro/in vivo, potential applications, and
other relevant data. Incomplete works will
be sought from the authors by email (up to
two attempts). The articles and their
corresponding data will be organized and
displayed in a predetermined table using the
Microsoft Excel Programme.[19]

Data analysis and synthesis

The data will be condensed using a
narrative method, and the attributes of the
research that are included will be detailed in
tables. The reviews will be organized based
on the therapeutic targets for treating
obesity or diabetes that have been studied
using in silico simulations. Both
evaluations will include comprehensive
summaries of the findings and
methodologies employed in the
investigations. The data will be given in
concise tables and written descriptions to
accurately depict the characteristics of the
research that have been included. The data
provided will be categorised based on the
therapeutic targets for treating obesity or
diabetes, together with three-dimensional
models of the molecules or chemicals used
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in computer simulations to study their [21]. As a result of the technique used in the
interactions. The references will be studies being examined, a meta-analysis
arranged using the Mendeley programme will not be conducted.

Table 4. Search strategy for the Pubmed database to recover to answer the systematic review’s
question: What therapeutic targets have been used in in silico analysis for the treatment of
diabetes mellitus?

Terms
Problem “Therapeutic target” OR target OR treatment
Exposure “Diabetes mellitus”
Context (“in silico” OR “computer simulation””) AND (“molecular dynamics
simulation” OR “molecular dynamics” OR “molecular docking
simulation” OR “molecular docking”)

MECLINE SCOPUS VHL
(PubMed) =) =)
(n=)
5 Science Direct Web of Science EMBASE
E n=) (n=) (n=)
=
=
=
@
=
Records identified through database search (n=)
Duplicate articles removed (n= )
Additional records identified through other sources (n=}
Aricles removed for other reasons
(n=)
=
=
£ |
o Adticles for title and abstract analysis (n=) ﬂ Excluded articles {n=)
: |
=
= . S Full articles excluded according to
K- | = q
2 Fulltext articles evaluated for eligibility (n =) eligibility criteria (n= )
frr}
s
§ Articles selected for the systematic review
3 (n=)

Fig 1. Article selection flowchart adapted from Preferred Reporting Items for Systematic
Reviews (PRISMA-P).
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Risk of bias

Two reviewers will autonomously evaluate
the calibre of the studies and the potential
for bias. An additional assessor will resolve
any inconsistencies. To assess the quality of
the modelling, we will use a checklist
established from standardised criteria for
simulation called "Strengthening the
reporting of empirical simulation studies
(STRESS)" [22], as there is currently no
standardised instrument available for this
sort of study. The assessment of bias will be
conducted utilising a pre-existing checklist.
and implemented by Taldaev et al. [18].
Evaluators will undergo training to
guarantee consistent application of both
instruments.

Discussion

The purpose is to provide detailed analysis
of two systematic literature reviews that
rely on papers employing bioinformatics
techniques in their methodology. Both
reviews will primarily aim to identify
therapeutic targets that have been examined
using computational methods.
Additionally, the corresponding three-
dimensional models employed in these
studies will be organised systematically.
The initial review will ascertain the
therapeutic targets pertaining to obesity,
while the subsequent review will endeavour
to unveil the targets associated with
diabetes.

The understanding of targets and their
structures, along with the advancements in
bioinformatics tools, surpasses theoretical
boundaries and has a significant impact on
public health. The potential for successfully
creating viable treatments for challenging
comorbidities, such as diabetes and obesity,
is enhanced [23, 24].

The process of discovering and developing
new pharmaceuticals typically spans a
duration of around 10 to 12 years and
involves a substantial financial
commitment [25]. Within these procedures,
it is imperative to first establish and confirm
treatment objectives, explore and enhance
potential therapeutic alternatives, and
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conduct pre-clinical and clinical studies
prior to the introduction of a new
medication into the market [26].

Computer simulation offers a significant
benefit in terms of reducing the time
required for designing a new medicine and
facilitating the precise planning of future in
vitro and/or in vivo research, serving as an
initial reference. It is feasible to expedite
development and concurrently collaborate
in reducing the utilisation of animal models
and research expenses [27].

The need to organise information regarding
therapeutic targets has found support from
several sources, such as open access
targeting platforms like the Open Targets
Platform (OTP). The OTP's objective is to
provide scientific evidence on targets and
aid in scientific decision-making [24].
However, in order to carry out a
bioinformatics study that evaluates the
interaction between a novel drug and a
particular target, it is necessary to first
determine the theoretical and experimental
structures of both the substance and the
target.

The number of in silico structures that have
been elucidated has been increasing in
recent years. These structures are being
studied to identify and comprehend how
these new chemicals interact with certain
targets [28, 29]. Therefore, it is essential to
carry  out  comprehensive  review
investigations that not only provide
information on the presence of the target
but also facilitate the implementation of
computer simulation studies of superior
quality.

The pharmaceutical industry currently
utilises bioinformatics approaches, such as
virtual screening tools, to search through
extensive compound libraries. These
techniques aid in the research and
development of new medications for many
comorbidities, including obesity and
diabetes [30, 31]. Structure-based drug
design (SBDD) and ligand-based drug
design (LBDD) are two broad categories of
computer-aided drug design (CADD)
methods. These approaches involve
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analysing the structural and
physicochemical properties of ligands
and/or targets to gain insights into their
potential effectiveness, prior to conducting
in vitro testing [30]. The most often used
methods in structure-based drug design
(SBDD) include structure-based virtual
screening (SBVS), molecular docking, and
molecular dynamics (MD) simulations [11-
13].

Synthetic peptides exemplify the utilisation
of bioinformatics approaches, wherein the
refinement of these techniques can be
employed to optimise the interaction
between the substances and the selected
targets. Tirzepatide (LY3298176), a
recently licenced synthetic peptide, has
shown great promise in treating DM. Its
clinical trials have demonstrated its
effectiveness in combating obesity and
diabetes [32].

Several drawbacks can be identified in the
studies used to produce the reviews,
including the inclusion of low-quality
original works and the presence of three-
There are several three-dimensional
molecular structures that are accessible,
which require the usage of different tools.
However, there is a lack of detailed data for
the in silico study. Although there are
limitations, the systematic protocol aims to
provide the most commonly utilised
molecular  targets in  computational
research, together with their corresponding
molecular structures. This will enhance the
quality of future studies.

Therefore, the procedure will provide
instructions for the creation of the initial
comprehensive evaluations that collect the
treatment objectives for obesity or diabetes
utilised in computer simulation research.
The results of systematic reviews should
thereafter inform the development of future
research  conducted using computer
simulations, aid in the selection of potential
molecular targets, and assist in choosing the
most suitable three-dimensional structures
to be utilised. Hence, facilitating the
exploration and advancement of research
involving molecules, chemicals, or
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substances that have a high likelihood of
becoming effective in future therapeutics
for obesity or diabetes.
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