DOL: 10.22034/jmeut.2022.50130.3052— JalS' oig} — YOF-YF amiuo VF+) cyliano} F oyboud B i 1) sal 03beds ¢ 3y oSl (KilSlo smsnkideo 4y o

S0l 0 dxllao 1yl 5 510 Jole diiogil 3l colasw! UDNA Jlgi cyuanni

Olpl ol ol s sl « S : 3ls s b ]
ul).:l 3y )‘Mwa&wb &J&AMWOASMO MJ@L«:}S&WO ‘S ‘S
mohammadi65@gmail.com

o.bavi@sutech.ac.ir )l ol o)y sirio ol (SKlo pviges sl o, Lsbia ¥ 59b 9ol
y.jamali@modares.ac.ir ¢l ) ¢yl 55 ¢ ydo Ca i olKiils ¢ 28l pole ouSiils o liils ‘_g‘L"-’ 56-“‘9:’.
US>

5o ol Solae JeSge Sl (gilwand jl eoliiwl b (8l )F Slis o Jole daiegil 5 jaue e DNA 4, S5 Jlg cpnnd Sl Gudis ol j0
Gy DNA alis ) ST jgue o Sl 00l ooliinl JuunS's jaun 09,5 5 (59,000 slaesl 5 dategil (0,5 o Jole cupz sl odd (cwyp Coll S jus
Oomzman ool 00 oy B3l (oS (ArRAS S 9y DlpadS (e § 9900 Jlasl T Dl g yind w5l 4 DNA &S 1> (sl 55 5590
L oS ams oo lid gl el 00l (g ditegil I DNA joe o 058 g0 00l L asgly a5 o8] 5 amin 4y s 3L aio ayls) j0 Ol s 395
315 3929 Sl (pl izt ples BB gy cpl 5l esliinl b crend 5 03lsS pjgis sloJoge ¢ ais 090 sl el )l swy g LSl ol 5l eolail
N Jos (b gl g (B gy el LI la LS lugil 58 4 paie Sl Jenily & i 4255 5 by, (il slacebl (85 Ceas b oS
LSy Sludl (ol pgi IS 09 Gliizme 23 50 s n (G5 slacmile

aled oads Cylan JsSse Saaliys DNA b g5 «dl,5 ciiogili 1goudS glaoslg

DNA Sequencing Using Functionalized Graphene Nanopore: A Molecular Dynamics

Study
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Abstract

DNA translocation/sequencing through a solid-state functionalized graphene nanopore with the aid of constant velocity steered
molecular dynamics simulation was studied. Hydrogen atoms and hydroxyl molecules have been used to functionalize the nanopore.
Phosphorus atom of the DNA backbone has been pulled during translocation and then the pulling force variation was tracked to
verify the distinction between bases. Besides, the rotation of the base plane with respect to the graphene plane, called beta angle, was
also evaluated during translocation. The results show that cytosine, guanine, and thymine are distinguishable by this method.
Employing the capabilities of the current method and considering the unique potentials of two-dimensional solid-state
nanostructures, can shed light on the design of a new generation of protein sequencing machines for the Human Genome Project
(HGP).

Keywords: DNA Sequencing, 2D Solid-State Nanostructures, Graphene Nanopores, DNA translocation.
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