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Identificationof GPR15as novel suggested co-receptor forbinding of IZUMO(sperm-egg fusion protein) receptor
to JUNODby integrating system biology, modeling and molecular docking
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Introduction: For fertilization process, sperm cell-surface protein called "IZUMO” requiredas a ligand for IZUMOI1R/
JUNO and CD9 receptor on egg. The IZUMO1:1IZUMOI1R/JUNO interaction is a crucial adhesion step between sperm
and oocytein plasma membrane binding and fusion, but also is not sufficient for cell fusion and others receptors are play
roles in this interaction. Here, we found G protein-coupled receptor 15 (GPR15) as another partner of sperm-egg interac-
tion which is located on egg. Methods: Initially,system biology methods applied for known and predicted protein-protein
network interactions of [IZUMOI. Also, primary structure of IZUMO1 and its [ZUMO1R:JUNO receptors retrieved
from reference databases, and their 3-dimensional structure (3D) were modeled by both Threading and homology
modeling. Then, modeled structure were energetically minimized and validated by Rammapageplots and eventually
prepared for molecular docking (hydrogen and atomic charges) by Chimera UCSF 1.10. Also, the docking studies were
performed by HEX version 8. Finally, binding energy, pose of interactions,RMSD, hydrogen and electrostatics bonds
were analyzed. Results: System biology analysis showed that beside [ZUMO1R/JUNO and CD9 ,GPR15 maybe is an-
other functional partner for [ZUMOI1 by score of 0.705 (text mining approach). Also, Rammachandran plot of modeled
structures represent high quality of modeling procedure and so modeled structure used for docking. Molecular docking
analysis showed GPR15 could interact with [ZUMO by SER176,THR91, ARG236 and SER240, ASN239and ASN-
151hydrogens. The strongest hydrogen bond is between thoronine 91 (THR91) and serine 240 (SER240). On the other
hand, amino acids Threonine 91 and ASN239 are the most important amino acids for binding to hydrogen bonding two
proteins to each other and react simultaneously with two amino acids. Also, 21 amino acids from IZUMO1 and GRP15
play a role in the hydrophobic bond between two proteins. Discussion: The results of this bioinformatics study can help
to find out more about fertility and Sperm fertilization. Further studies on the role of GPR15 in the binding of sperm and

oocyte should also be made.
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