[ Downloaded from jpmed.ir on 2026-05-19 ]

[ DOR: 20.1001.1.22286241.1393.3.4.5.2 ]

[ DOI: 10.30505/3.4.221 ]

Journal of Police Medicine

Winter 2015; Vol. 3, No. 4: 221-230

Original Article

Optimization of Phage Display-Selected Nanobodies'
Structure Against NTR-DRS Domain Through Docking

Received: 21 September 2014

Revised: 27 November 2014 Accepted: 4 January 2015

ABSTRACT

Shirin Jalili'

S. Shahriar Arab?
Sadegh Hasannia®*
Samira Poulakchi Saber*
Ammar Mohseni’

'Ph.D. Candidate, Department
of Biochemistry, Faculty of
Biological Sciences, Tarbiat
Modares University, Tehran,
Iran.

’Assistant Professor, Depart-
ment of Biophysics, Faculty
of Biological Sciences, Tarbi-
at modares University, Teh-
ran, Iran.

3Associated Professor, De-
partment of Biochemistry,
Faculty of Biological Scienc-
es, Tarbiat Modares Universi-
ty, Tehran, Iran.

*Ph.D. Candidate, Department
of Biophysics, Faculty of Bio-
logical Sciences, Tarbiat Mo-
dares University, Tehran, Iran.

°Ph.D. Candidate, Department
of Biochemistry, Faculty of
Biological Sciences, Tarbiat
Modares University, Tehran,
Iran.

“Corresponding Author:
Sadegh Hasannia
Tel: (+98)9127177852

e-mail: hasannia@modares.ac.ir

YY)

Background: Antibodies play a major role in the immunotherapy,
basic researches and industrial processes. Studying interactions be-
tween antibody-antigen complexes is important to know how they
function that helps to improve their properties and to design new bet-
ter antibodies through rational engineering for therapeutic or biotech-
nological applications, including the production of biosensors. Now-
adays, Antibody Engineering is widely used in many fields such as
medicine, criminal sciences, military, defense industries, etc. Design-
ing antibodies with desired properties are a challenging task. Compu-
tational docking is the method of predicting the conformation of a
complex structure (such as antibody-antigen) from its separated ele-
ments. The validation of designed antibodies is carried out by dock-
ing tools.

Materials and Methods: In this study, some potent nanobodies
against death receptor5 (DR5) which had been selected using phage
display technique, were modeled and docked with their antigen, then
were mutated to improve their binding affinity. Based on the experi-
mental results, docking structural prediction of DR5-VHH complex
was used for designing and validation of VHHs with higher affinity
for binding to DRS receptor.

Results: By analysis of the models, several mutants of nanobodies
were designed, and their properties improved in a predictable manner
especially for their binding ability to DRS.

Conclusion: The designed nanobodies, considering their binding
site on DRS5, could be potential candidates to trigger apoptosis in var-
1ous cancer cells.
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