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ABSTRACT

Objective: Noni fruit has been widely used as a treatment. The content of saccharides in noni can affect the immune system, especially as
independent antigens (TI) against B cell receptors (BCR). TI can produce antibodies without being influenced by T cells. Therefore, this study aims
to look at the effect of IT on BCR with the in silico method approach.

Methods: Ligands were obtained from Zink Web and macromolecules were obtained from Protein Data Bank with code 2H32. Ligand
optimization using VegaZZ software and macromolecules is optimized using UCSF Chimera software. Ligands and macromolecules are docking
using MOE software.

Result: The results showed that monosaccharide compounds have an interaction with BCR, which is characterized by a decrease in free energy. The
D-Galactose compound has the largest binding affinity of-4.80 kcal/mol.

Conclusion: Monosaccharide compounds are independent antigens (TI) of noni (Morinda citrifolia) that can affect on B cell receptors (BCR), which

have identical epitopes.
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INTRODUCTION

Noni is a plant that has been widely used by residents of Polynesia
as a treatment [1]. Noni fruits contain saccharide compounds that
affect the immune system [2]. According to the research, the total
saccharides which are mainly contained in noni fruit are GalAp (53.6
mol%), Araf (13.6 mol%), Galp (17.9 mol%) and Rhap (9.5 mol%)
[3]. Many nonprotein antigens, such as saccharides, lipids, and
nucleic acids, stimulate antibody production in the absence of T
helper cells, and the response is called an independent thymus or TI
[4]. T-independent antigens can stimulate the proliferation and
differentiation of B cells without the aid of T cells. The most
important TI antigens are saccharides, glycolipids, and nucleic acids.
All of these antigens can induce the production of specific antibodies
in animals that lack T cells. These antigens cannot be processed and
presented in association with MHC molecules, and therefore they
cannot be recognized by CD4+T helper T cells. Most TI antigens are
multivalent, consisting of repetitive identical antigenic epitopes.
Such multivalent antigens can induce maximal crosslinking of the
BCR (B cell receptor) complex to certain B cells, which leads to
activation without the help of T cells [5]. Therefore this research is
to see the effect of saccharide compounds, especially
monosaccharides on B cell receptors (BCR) as independent antigens
with in silico method.

MATERIALS AND METHODS
Preparation of chemical compound models

The preparation of the chemical compound model was done by
downloading the compound ligand model based on the research
conducted by Bui [3], then the compound was downloaded on the
ZINK  Web  (https://zinc.docking.org/). Macromolecules  are
downloaded from the Protein Data Bank (http://www.pdb.org) with
code 2H32.

Optimization of compounds

Optimization of plant compounds using the VegaZZ program After
obtaining the compound.Then the structure is opened using
VegaZZ. Added hydrogen molecule. The charge is fixed by adding the
gasteiger charges and given the autodock forcefield. Minimization
and search for conformations were carried out in 3000 steps. Ligan
are stored in. mol2 format.

Preparation of target macromolecules

Macromolecular  preparation using the UCSF  Chimera
program. Macromolecules are separated ligands and all nonstandard
residues. Next is the docking preparation and separation of the H
atom. Macromolecules stored in. pdb format.

Table 1: Results of analysis of several monosaccharide compounds against B cell receptors

Compounds Binding affinity (kcal/mol) RSMD
D-(-)-Arabinose -4.38 0.71
Beta-D-Glucose -4.74 0.92
D-Galactose -4.80 1.01
D-Glucuronic acid -4.64 0.71
L-Rhamnose -4.56 1.10
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Fig. 1: Interaction of ligands and amino acids

Molecular tethering and visualization

Molecular tethering is done using the MOE program. The tethered
and optimized macromolecule and ligand structures separately are
stored in the same folder.

RESULTS AND DISCUSSION

The results of research that has been done without that
monosaccharide compounds affect BCR with a decrease in Gibs
energy. The use of the in silico method guarantees to screen of plant
compounds more easily and efficiently for trial and error can be
overcome easily. The in silico study found that some saccharide
compounds can bind to BCR. The decrease in Gibs energy (AG) in
compounds D-(-)-Arabinose, Beta-D-Glucose, D-Galactose, D-
Glucuronic acid, and L-Rhamnose shows that there is an effect of
monosaccharides on B cell receptors. The D-Galactose compound has

the greatest affinity bond, which is-4.80 kcal/mol. With interactions on
several amino acids such as Ala75, Asp102, and Thr76. This illustrates
that the D-Galactose compound can act as an antigen that can bind to
cell B receptors. This is because monosaccharides are antigens with
identical and recurring epitopes. The introduction of T cells from
glycopeptides depends on the structure of the peptide and glycol
antigen sections. Glycopeptides containing mono or oligosaccharides,
which are produced by processing natural glycoproteins that have
zwitterionic [6]. Zwitterionic in saccharides, which have positive and
negative alternating charges in each repeating unit, are then
recognized by antigen-presenting cells (APC) and are processed
through oxidative reactions by class II histocompatibility pathways
(MHCII) to T cells [7, 8]. Non-zwitterionic compounds, which have only
negative or no charge. As a result, it cannot bind to MHCII so that it
cannot activate T cells [9]. Nevertheless, antibodies can still be
produced. Most of the antibodies produced from this antigen are IgM
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and several sub-types of IgA and IgG [5]. This research is very useful in
the search for new antigens that can be developed. The use of
saccharide compounds generally does not have toxic effects and a
good level of safety.

CONCLUSIONS

Monosaccharide compounds are independent antigens (TI) in noni
(Morinda citrifolia) that can on BCR which have identical epitopes in
influencing the immune system.
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