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ABSTRACT

Tumor necrosis factor Related Apoptosis Inducirgahd (TRAIL) is member of cytokines which inducepagsis
only on cancer cells, by binding with their receptoalled TRAIL-R1 and TRAIL-R2. But almost all @anous cells
are resistance to TRAIL mediated apoptosis. Heralegeribed the docking of fungal derived lectinsifiduction
of TRAIL-R2. Four fungal lectins Sclerotinia sclieooum (SSL), Flammulia velutipes (FVL), Psathyaelelutina
(PVL), Xerocomus chrysenteron (XCL) and TRAIL-R2csire were derived from Protein Data Bank. Thedig
energy of fungal derived Lectins with TRAIL-R2 westimated by using Hex 6.0 docking software. édigél
derived Lectin peptides were showed good bindireyggn among them XCL showed excellent binding gnérg
539.72). Further in vitro and in vivo study is neddo confirm the up regulation of TRAIL-R2, deeipto TRAIL.
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INTRODUCTION

Cancer is uncontrolled growth of cells, which maguse by physical, environmental metabolic, cheméral
genetic factors [1]. Majority (90-95%) of cancemche caused by factors such as tobacco, obesfgtions,
radiation, and 5-10% of cancer causing due to #redity. According to WHO’s report in 2007, cancause
human death about 7.9 million per year in worldwéahel it will increase up to 12 million by 2030 [Ho, all over
the world development of new drug against canceitas at this moment.

Lectins, a group of highly diverse non- immune worigeptides found in plants, animals and fungi, &nd
specifically bind to free sugars, glycans, glycdpims and glycolipids without altering the struetwf carbohydrate
[3]. Lectins are capable of differentiate malignamhors form normal cells [4], and it is used faaghosis purpose
[5]. Moreover lectins are having very good antiamproperty, they killing the cancer cells via ¢igging the
programmed cell death (PCD) [6]. TRAIL (Apo2L) igpeessing on various immune cells include naturiérk
(NK) cells, T cells, natural killer T cells (NKT Kk€), dendritic cells and macrophages, they cam asluce
apoptosis via engage their cognate receptors ocecarells, this process is known as extrinsic apggt In the
pathological condition, TRAIL-Rs are resistant foding with its Ligand and apoptosis is not carrgad properly.
So the present investigation was aimed to comethigissue, it implicated analyze the bindinga@éicy of fungal
lectins with TARIL-R2 by using Hex6.0 docking sofive.
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MATERIALS AND METHODS
In the present investigation we used Protein DatseBand Hex 6.0 docking software.

The PDB (Protein Data Bank) was established in Bnbaven National Laboratories (BNL) in 1971. Itde
archive for biological macromolecular crystal sture, deposition of structural information of theemomolecules
which determined by the X-ray crystallographic, NiMethods etc [7, 8].

Hex is an Interactive Molecular Graphics Programcfalculating and displaying feasible docking modgpairs of
protein and DNA molecules. Hex can also calculategin-Ligand Docking, assuming the ligand is ricadd it can
superpose pairs of molecules using only knowledgheair 3D shapes. It is still the only programngsiSpherical
Polar Fourier (SPF) correlations to acceleratectileulations and its one of the few docking progsamhich has
built in graphics to view the result. Also it usititge modern graphics processor units to acceléhnatealculation

[9].

The structure of TRAIL-R2 and fungal lectin pepsdédectins SSL (2X2S)FVL (10SY), PVL (2BWR), XCL
(1X10) were retrieved from PDB. The docking anadysias carried out in Hex 6.0 docking software. Tingal
derived lectins binding with TRAIL-R2 were iden&fi via docking and their binding energies wereiobth

Docking Parameters.

Correlation type — Shape only, Grid Dimension6; 0
Receptor range — 180, Ligand Range — 180,
Twist range — 360, Distance Range—40.

The fungal lectins were docked with the TRAIL-R2ngsthe above parameters.
RESULTS AND DISSUSION
The docking results were obtained, binding energiyvben TRAIL-R2 and fungal lectin were showed irbl&al.

All fungal lectin showed good binding energy. Rartarly XCL showed strong binding energy value 852), and
least was observed in PVL (-389.83).

Table 1.Binding Energy value of Fungal Lectins withTRAIL-R2

S.No [ Name of Fungal Lectii  E- Valde
1 SSL -517.4:
2 FVL -533.24
3 PVL -389.83
4 XCL -539.72

Present investigation is suggesting that fungalddrlectins are capable to bind with the TRAIL-B. analyzing
the binding energy values of Table.1, all lectinrevelecrease in energy values, it indicates lectiptides are
compatible with the TRAIL-R2. XCL was found to beosh compatible peptide, it stimulate drastic chanigethe

actin cytoskeleton after binding at the cell suefand internalization, also having insecticidalhdtgt XCL contain

140 amino acid residues, - standard. This prdtééhnever reported with other lectins protein fenand displays
no sequence similarity in databases. The speaalrfe of XCL is target specific components of megmnlerbilayers,
and form cavity in proteins [10]. But reason foghniaffinity with TRAIL-R2 is not know. FVL havingw binding

energy next to XCL, it is reported for enhancingnscription of IL-2, IFN-g and TNF-a, and hemagiglates red
blood cells. FVL also in R- standard structures 8tructure may critical for their activity [11].

Several plant lectins are reported to activateliRAIL-Rs. Ricin-B was reported to up regulated hxpressions of
caspase 8, caspase 7 and caspase 3 [12], CaspaseiBduced via TRAIL-Rs. GNA- related lectin traegg both
intrinsic and extrinsic pathways of apoptosis, GNéctins with mutation sites is binding with vargteceptors of
cancerous cell and causing cell death by diffeseghaling pathways [13]. PCL is lectin which iseltfrom
Polygonatum cyrtonema, it induce the apoptosis waitfivation of caspase-9, caspase-8 and caspadésatian in
L929 and A375 cells [14]. Mannose binding lectinlP@as observed to induce the cell death via deatbptors of
FasL and Fas-Associated protein with Death DomB#DD) proteins and results in caspase-8 [15]. Fasd
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FADD proteins are associated with TRAIL-Rs, whéreytact as adaptor proteins. So far three diffgpatt lectins
(ConA, PHA-L, ML-I) are currently in clinical trial for different cancer therapy [16]. Among themicaricer
property of ML-I hypothesized for inducing the tuanonecrosis factor-alpha (TNFalpha) family receptddut,
there is no much study focused on fungal lectimséoeening anticancer property as well as theidibig capacity
towards TRAIL-Rs. Our study has revealed the bigdiffeiceiency of fungal lectin with TRAIL-R2, thisinding
may activate the apoptosis.

Figure 1: Docking result of TRAIL-R2 ghire 2. Docking result of TRAIL-R2
with Sclerotinia sclerotiorum Lectin (SSA) witRlammulia velutipes Lectin (FVL)

Figure 3. Docking result of TRAIL-R2 Figure 4. Docking result of TRAIL-R2
with with Psathyrella velutina Lectin (PVL) Xerocomus chrysenteron Lectin (XCL)
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CONCLUSION

Fungal lectin might also posses very good anticapceperty equal to plant lectin which need to bglere.
Untapped fungal lectins having extreme affinity gowowards the TRAIL-R2, so it can be potent amtoza agent.
Further in vitro and in vivo study is needed to famm the induction of extrinsic apoptosis pathwagdiating by
TRAIL-R2.
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