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ABSTRAK

APLIKASI SIMULASI DINAMIKA MOLEKUL : PENGARUH
PASANGAN BASA C-U PADA KESTABILAN
RNA OVERHANG

Livia Devi Cahyono
2443006025

Terapi gen pada manusia digunakan untuk pengobatan berbagai penyakit.
Mekanismenya adalah membungkam gen agar tidak mengekspresikan gen
yang jelek, abnormal, atau menyebabkan penyakit. Dalam hal ini siRNA
untai tunggal hasil pemisahan dari RISC akan membentuk pasangan dengan
mRNA. Kemudian ‘slicer’ yang terdapat pada RISC akan memotong
MRNA. mRNA yang semula untai tunggal menjadi untai ganda (dsRNA).
Selanjutnya dsRNA ini kembali teridentifikasi dan seterusnya berulang-
ulang, mengakibatkan banyak mRNA yang terpotong dan tidak berfungsi
lagi.Dalam penelitian ini, paket program GROMACS 4.0.3 dengan medan
gaya ffAmber03 digunakan untuk mensimulasi kestabilan yang terjadi
antara pasangan canonical dan pasangan non-canonical. Molekul tersebut
ditempatkan masing-masing dalam kotak oktahedral. Kotak tersebut
kemudian diisi dengan molekul air TIP3P. Simulasi dikerjakan pada
temperatur 300 K. Pengamatan dilakukan pada sifat struktural dan sifat
dinamik kompleks tersebut. Sifat struktural akan diwakili oleh parameter-
parameter seperti ikatan hidrogen, sudut torsional, dan RMSD. Sifat
dinamik kompleks tersebut diwakili oleh parameter RMSF.Hasil RMSD
yang didapatkan yaitu struktur backbone yang disimulasi lebih fleksibel
dibandingkan siRNA. Ikatan hidrogen yang tetap terbentuk selama simulasi
adalah ikatan RG2-RC15, RU3-RA14, RA5-RU12 dan RC6-RG11. Sudut &
umumnya menunjukkan konformasi kerutan gula (sugar puckering) C,’-
endo. Sudut y pada siRNA ini merupakan konformasi —anti, dimana basa
berorientasi menjauh dari gula ribosanya. Berdasarkan hasil RMSF
didapatkan backbone siRNA tidak bersifat rigid sedangkan siRNA bersifat
rigid karena terdapat overhang.

Kata-kata kunci : Terapi gen, RISC, siRNA, GROMACS 4.0.3,
ffAmber03, lkatan Hidrogen, Sudut Torsional,
RMSD, RMSF



ABSTRACT

MOLECULAR DYNAMICS SIMULATION APPLICATION:
EFFECT C-U BASE PAIRS ON THE STABILITY
RNA OVERHANG

Livia Devi Cahyono
2443006025

Gene therapy in humans is used for the treatment of various diseases. The
mechanism is silencing gene to avoid expressed bad gene, abnormal, or
caused disease. In this case the separation of single-stranded siRNA from
the RISC will form a pair with mRNA. Then the ‘slicer’ which is contain in
the RISC will cut the mRNAs. mRNA which is originally a single stranded
transform into double-stranded (dsRNA). Later on, dsRNA is reidentify
repeatedly, as a result, many mRNAs which have been cut, will be
disfunctional, do not work anymore. In this research study, the program
GROMACS 4.0.3 with ffAmber03 force fields was used as a simulation of
the stability that occured between pairs of canonical and non canonical
pairs. These molecules were placed respectively in octahedral box. The box
was then filled with TIP3P water molecules. The simulation was done at a
temperature of 300 K. Observations were made on the structural and
dynamical properties of these particular complex. The characteristic of the
structural was represented by parameters such as hydrogen bond, torsional
angle, and RMSD. Dynamic characteristic of the complex was represented
by the parameters of RMSF. RMSD result was show that simulated
backbone structure was more flexible than siRNA. Hydrogen bonds that
were formed during the simulation were the bond formed in RG2-RC15,
RU3-RA14, RA5-RU12 and RC6-RG11. & angles generally showed C,'-
endo sugar puckering conformation. The angle y was the siRNA-anti
conformation, where there was a tendency base was moved away from its
ribose sugar. Based on the result RMSF, it was concluded that backbone
siRNA was not rigid, while siRNA indicated rigid structure due to
overhang.

Key words:  Gene therapy, RISC, siRNA complex, GROMACS 4.0.3,
ffAmber03, hydrogen bond, torsional angle, RMSD, RMSF
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