[ Downloaded from mme.modares.ac.ir on 2024-04-16 ]

[ DOR: 20.1001.1.10275940.1396.17.3.20.4 ]

445-437 yoyo 3 o plesds 17 093 1396 313 )5 (30 SuilSo wIiie dlxo

iy ole dolinle =
= . =

1 . = =

g0 S0 (wigo = 5
SLIN\E
mme.modares.ac.ir ;',-.:-;_";a!f//f:

P99 30 3 03l b (s 3 D153 (it i 936 3l B (J9g0 by d (Slw S

GV g ) g OISl w1 1 (8958

3‘533:“.4.& Jaal (Z@lﬁ.«.ul EYPEV) ‘ﬂelﬁlJ‘gS A‘S;ig:::\..la po=o

Ol ol Caio g ple oKl (SOl pwtige ol -1

RS colpl Canio g ol o8I (b owiige )| owolid IS soomtils 2
s ol Cato g ple oKl (SSlKe wtige dySS (goiily -3
hkorayem@iust.ac.ir 16846-13114 _iw Ggio o)l 5 #

S Al leyb!

o «barge Slolied 9y p (K885 wpllae Slps Sbul g bogn G Jlite Sl daug g 595 32 gy S ey pslaied JolS gy e

Orzed 9 Oy opl (Sl oled ololid (e () 0 el 0900l glals  SsadS S (S (Siddan Sl 5aEs 43

1395 (316 :célp»
1395 14wl 05 : 5,4

2 e sai]d 51 (S g slal )3 s S tidseie e lusdy S50 S 5 Sglie byl 3 bl (SIS )13, (s050 1396 (59,5 14 ol 3 4l
MLl g5 0 03 33 o5 Jloinl oy 9 Sy Gline 03sly soy Ol (s 1) el (Safglem Slydgl kB, () o 45
95 Oan rang) it (i 505 dw ddentegil Wuld JySlpe Sealid (giluand 4 dlie cpl o ad )l 1) gatedge RERPNPEE
2 o3ly 5935 9y 2 @Y 5 iz S 8L Baa i oad aisbyy (o5 g9y S See iy $U gl 2 (shnd ) ST Slols ) o)
o 03litl Mo g (81,3 ¢ yoSow (sl puin b Ciliste (¥ 5 dw I yohaio oyl (sly ol o 50 Jlein] oy cpicned g 0,39l ol o g8y e

O gl sl wj )3 b STy pae e g (2Rl slaanld )3 bl 5l eolizul Jlglyd Y 5 cpl Sl s ol
35 sl b cpl 53 g 35 Jloinl g Cusl (b G4V 5 695 2 ridamie Sl 4 Bleis 0,5 43y (g8 (n i 45 S0d 0

boalols 250 gt i

BUS Y ) 59y 2 00 JSBied g g (S92 & 39 e aSRie i FeSekew § (LS SlaaY ) o samalie )3

ol S9Silew s Y s ) i

Molecular dynamic modeling of bioparticles nanomanipulation based on AFM:
investigating substrate effects

Moharam Habibnejad Korayem’, Mohsen Estaji, Ahmad Homayooni

Department of Mechanical Engineering, Iran University and Science Technology, Tehran, Iran
*P.0.B. 16846-13114, Tehran, Iran, hkorayem@iust.ac.ir

ARTICLE INFORMATION

ABSTRACT

Original Research Paper
Received 05 January 2017
Accepted 23 February 2017
Available Online 03 April 2017

Keywords:
Nanomanipulation
Bioparticle

AFM

RMSD
manipulation force

Nowadays, precise study of biological cells is a necessary demand to investigate the effects of drugs on
viruses, understanding interactions between proteins and inserting desirable genetic changes on DNA.
Exploring mechanical properties of these particles and their mechanical behavior in different situations
is considered a necessity. Manipulation of bioparticles in nano scale is an important process to
investigate their behaviors; because the amount of exerted force, deformation and investigating the
damage possibility can provide useful information. In this paper, a molecular dynamics modeling of
bioparticles nanomanipulation based on AFM has been done. Bioparticles include virus, protein and
ssDNA. The main goal of this study is investigating the substrate effect on exerted force on the
bioparticles and exploring damage possibility. Three types of substrates have been used, including
silicon, graphene sheet and golden substrate. Widespread usage and low level interactions with other
materials are the reasons for choosing these substrates. Results show that the maximum manipulation
force occurs during manipulation on gold substrate and damage possibility is high in this situation.
Also, the manipulation force and deformation of particle are more on the graphene substrate than the
silicon one.
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Table 3 Virus structural information
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Fig. 7 manipulation force on golden substrate
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Fig. 4 manipulation of UBQ on graphene
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Fig. 5 manipulation force on silicon substrate
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Fig. 6 manipulation force on graphene substrate
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