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ABSTRAK 
 
 

STUDI STABILITAS siLNA-PROTEIN ARGONAUT  
DENGAN SIMULASI DINAMIKA MOLEKUL 

 
 

Deviani Agustina 
2443009066 

 
 
 
Terapi gen pada manusia mengalami perkembangan yang luar biasa. siRNA 
dan protein dilibatkan dalam penanganan berbagai penyakit dengan 
membungkam ekspresi gen tertentu. Dalam pengembangan kesuksesan 
terapeutik, siRNA dimodifikasi menjadi siLNA dengan mengikat cincin 
gula pentosa. Penelitian ini bertujuan untuk mempelajari sifat struktural dan 
dinamik interaksi kompleks protein Argonaute (Ago) dengan siLNA 
melalui perhitungan nilai RMSD, RMSF, dan ikatan hidrogen. 
Dalam penelitian ini, paket program GROMACS 4.0.3 dengan medan gaya 
ffAmber03 digunakan untuk mensimulasi kompleks siLNA-Argonaut. 
Molekul tersebut ditempatkan masing-masing dalam kotak dodekahedron. 
Kotak tersebut kemudian diisi dengan molekul air TIP3P. Simulasi 
dikerjakan pada temperatur 300 K. Interaksi elektrostatik dihitung dengan 
menggunakan metode particle mesh Ewald (PME). Hasil perhitungan 
RMSD selama waktu simulasi 20 ns memperlihatkan adanya konvergensi 
struktur protein Ago setelah 5 ns. Sedangkan ikatan hidrogen kompleks 
Ago-siLNA masih tetap menghubungkan kompleks tersebut selama 
simulasi. Tiga ikatan hidrogen terbentuk setelah simulasi 5 ns sejalan 
dengan RMSD yang menuju konvergensi menunjukkan adanya perubahan 
struktur pada protein Ago agar interaksi ikatan hidrogen kompleks Ago-
siLNA lebih banyak. Nilai RMSF menunjukkan bahwa residu 128GLN 
bertanggung jawab atas fleksibilitas protein Ago. 
 
 
Kata-kata kunci : Terapi gen, locked nucleic acid, Argonaute, simulasi 
dinamika molekul. 
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ABSTRACT 
 
 

STABILITY STUDY OF siLNA-PROTEIN ARGONAUTE 
ALONG WITH MOLECULAR DYNAMICS SIMULATION 

 
 

Deviani Agustina 
2443009066 

 
 
 

Gene therapy in humans has been developed, brought a remarkable 
development to this day. siRNA and protein were involved in order to 
handle several diseases by concealing a certain gene expression. During the 
terapeutic development, which has been successful, siRNA was modified 
into siLNA by wrapping into pentose. The aim for this research was to learn 
the structural behaviour and complex dynamics interaction between 
Argonaute protein and siLNA by calculating RMSD, RMSF and hydrogen 
bonding value. 

In this particular research, GROMACS 4.3 program with 
ffAmber03 as its gravitational unit were used for stimulating siLNA-
Argounaute complex. Those molecules, each of them were placed inside 
dodecahedron box. Then TIP3P water molecule was flowed into the box. 
This simulation was conducted in 300K temperature. Electrostatic 
interaction was calculated by using particle mesh Ewald (PME) method. 
Referring to RMSD calculated value, there was a convergence of Ago 
protein structure after 5ns, this happened during 20ns of simulation time. 
On the other side, hydrogen bonding with Ago-siLNA was still connected 
during simulation. Three hydrogen bonding were formed after 5ns, along 
with RMSD which went to convergence, shown that there was a structural 
change in Ago protein in order to obtain more interaction between Ago 
protein and Ago-siLNA complex. RMSF value show that 128GLN residue 
strongly related to Ago protein flexibility. 

 
 

Keywords : Gene therapy, locked nucleic acid, Argonaute, molecular 
dynamics simulation. 
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