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

9 pole dolinle =
= . =

1 . = =

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

959 K0 3 0SMRMI b (5 DD (i g 936 i3 [B (J9T g0 Sl d (Silw S
WY g i O () g 1T (595

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

Ol ol Caio g ple oKl (SOl pwsige il -1

RS eolpl Canio g ol o8I (b owiige )| owolid IS (soomitils 2
s ol Cato g ple oKl (SSlKe wtige dySS (goiily -3
hkorayem@iust.ac.ir 16846-13114 _iw Ggio o)l g5 #

N dlis eV
o «hgge Sl 595 » (S5 oollae Sl Sl g lauBisn (e Jlite SIBT o ng 59y 32 Lol HI oy pslatess JolS gy e
R T sl 3 e 3 o 18 e
2 e Sl 51 (o ol 13 n; S5 tidgaie il oo Clusty 09y S g glie lulyd 53 bl (Sl 85 (0950 1396 y5y5 14 sculu 5 4,
Ml 8l go 05 )3 38 Jloinl (g p 9 SISy Oliee 0d)ly 59085 Ol ooz L ol (SKidsm Slidgl U3y ooy o 4l
95 Oan rang) it (i 505 dw ddntegl Wuld JySlpe Sealid (giluand 4 dlie cpl > ad )l ) gatedgw Obelgeeis il
2 o3ly 5935 9y 3 @Y 5 iz S 8L Ban i oad wisbyy (o5 oy S See iy $U k2 (shnd ) ST ol ) o)
o o3zl Mo g (315 ¢y9Sloms (glo iz b Ciliseo (Y o5 duw | polate oyl (sly sl o 6 Jlainl (s Cymizmed g 0)3g5k ol 95 Sy S

s 225 sl st 3 b STy pe ian 5 oalSitalej] slaitls 3 o ) oolial sl Yy el sl s odlols g2y bawgte i

35 Hlaws <l ol )3 3 0 y58 o] g canl (oMb GaY 5 (595 3 idgunio Juld 4 (Blxie )3 4 3)ly g9y i &S SBD o
BLS Y ) 59y 2 00 JSBid g g (S9380 & 39 e aSuie b FeSekew 9 (LS SlaaY ) o samalie )3 cud
sl (G9Sns Y o ) o

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

Original Research Paper Nowadays, precise study of biological cells is a necessary demand to investigate the effects of drugs on
Received 05 January 2017 viruses, understanding interactions between proteins and inserting desirable genetic changes on DNA.
Accepted 23 February 2017 Exploring mechanical properties of these particles and their mechanical behavior in different situations

Available Online 03 April 2017 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

I,j‘;ﬂg;;ﬁpulaﬁon damage possibility can provide useful information. In this paper, a molecular dynamics modeling of
Bioparticle bioparticles nanomanipulation based on AFM has been done. Bioparticles include virus, protein and
AFM ssDNA. The main goal of this study is investigating the substrate effect on exerted force on the
RMSD bioparticles and exploring damage possibility. Three types of substrates have been used, including

manipulation force 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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Table 4 Protein structural information
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Table 5 ssDNA structural information
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