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ABSTRAK 
 

PERBEDAAN PATOGENESITAS DAN VIRULENSI VIRUS EBOLA 
ZAIRE DAN EBOLA RESTON DENGAN STUDI IN-SILICO 

 

Virus Ebola termasuk patogen paling mematikan sehingga penanganannya harus 
menggunakan BSL4. Akan tetapi, selain strain Ebola Zaire yang memastikan pada 
manusia ada strain Ebola Reston yang hanya fatal pada primata tetapi tidak pada 
manusia. Penelitian ini menggunakan metode in-silico (analisis alignment,protein 
modeling, protein viewing, molecular docking, dan molecular dynamics) untuk 
mengungkap pada tingkat molekuler perbedaan patogenesitas dan virulensi kedua 
strain tersebut. Data virus diunduh dari UniProt dan struktur protein dari Protein 
Data Bank. Analisis dilakukan terhadap protein utama yang berperan dalam 
patogenesitas (glycoprotein) dan virulensi (L protein dan VP35). Hasil penelitian 
menunjukkan adanya perbedaan residu asam amino kritis pada glycoprotein yang 
memengaruhi interaksi dengan reseptor DC-SIGN. Molecular docking 
menunjukkan bahwa afinitas ikatan antara GP Zaire dan DC-SIGN lebih kuat 
dibandingkan Reston, mendukung tingkat virulensi yang lebih tinggi. Simulasi 
molecular dynamics mengkonfirmasi bahwa Ebola Zaire memiliki stabilitas protein 
yang lebih tinggi, dengan fluktuasi yang lebih rendah pada protein L dan VP35, 
yang berkontribusi pada tingkat virulensi dan patogenisitas yang lebih tinggi. 
Sebaliknya, Ebola Reston menunjukkan struktur protein yang lebih fleksibel, yang 
dapat menyebabkan penurunan interaksi dengan faktor inang dan mengurangi 
potensi patogenisitasnya. Secara keseluruhan, perbedaan molekuler pada protein 
terkait dapat menjelaskan perbedaan tingkat patogenisitas dan virulensi antara 
Ebola Zaire dan Reston, yang dapat dijadikan dasar untuk pengembangan strategi 
penelitian dan pencegahan terhadap infeksi virus Ebola. 
 
Kata Kunci: Ebola Zaire, Ebola Reston, in-silico, glycoprotein, molecular docking, 
molecular dynamics 
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ABSTRACT 
 

DIFFERENCES IN PATHOGENESITY AND VIRULENCE OF EBOLA 
ZAIRE AND EBOLA RESTON VIRUS USING IN-SILICO STUDY 

 
 

The Ebola virus is one of the deadliest pathogens, so it must be handled using 
BSL4. However, apart from the Ebola Zaire strain which is confirmed in humans, 
there is the Ebola Reston strain which is only fatal in primates but not in humans. 
This research uses in-silico methods (alignment analysis, protein modeling, protein 
viewing, molecular docking, and molecular dynamics) to reveal at the molecular 
level the differences in pathogenicity and virulence of the two strains. Virus data 
were downloaded from UniProt and protein structures from Protein Data Bank. 
Analysis was carried out on the main proteins that play a role in pathogenicity 
(glycoprotein) and virulence (L protein and VP35). The research results show that 
there are differences in critical amino acid residues in the glycoprotein that 
influence the interaction with the DC-SIGN receptor. Molecular docking showed 
that the binding affinity between GP Zaire and DC-SIGN was stronger than Reston, 
supporting a higher level of virulence. Molecular dynamics simulations confirmed 
that Ebola Zaire has higher protein stability, with lower fluctuations in L and VP35 
proteins, which contribute to higher levels of virulence and pathogenicity. In 
contrast, Ebola Reston shows a more flexible protein structure, which may lead to 
reduced interactions with host factors and reduce its potential pathogenicity. 
Overall, molecular differences in related proteins can explain the differences in the 
level of pathogenicity and virulence between Ebola Zaire and Reston, which can 
serve as a basis for developing research and prevention strategies against Ebola 
virus infection. 
 
Keywords: Ebola Zaire, Ebola Reston, in-silico, glycoprotein, molecular docking, 
molecular dynamics 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

ix 

 

 
DAFTAR ISI 

 
LEMBAR PERSETUJUAN  SKRIPSI ....................................................... ii 

LEMBAR PENGESAHAN SKRIPSI ........................................................ iii 

PERNYATAAN ORISINALITAS .............................................................. iv 

KATA PENGANTAR ................................................................................ v 

ABSTRAK .............................................................................................. vii 

ABSTRACT ........................................................................................... viii 

DAFTAR ISI ............................................................................................ ix 

DAFTAR TABEL .................................................................................... xii 

DAFTAR GAMBAR ............................................................................... xiii 

DAFTAR LAMPIRAN ............................................................................ xiv 

DAFTAR SINGKATAN ........................................................................... xv 

BAB I PENDAHULUAN ........................................................................... 1 

1.1 Latar Belakang .............................................................................. 1 

1.2 Rumusan Masalah ........................................................................ 3 

1.3 Tujuan Penelitian ........................................................................... 3 

1.3.1 Tujuan Umum .......................................................................... 3 

1.3.2 Tujuan Khusus ........................................................................ 3 

1.4 Manfaat Penelitian ......................................................................... 4 

1.4.1 Manfaat Teoritis ...................................................................... 4 

1.4.2 Manfaat Praktis ....................................................................... 4 

BAB II TINJAUAN PUSTAKA .................................................................. 5 

2.1 Landasan Teori ....................................................................... 5 

2.1.1 Virus Ebola dan Epidemiologi .................................................. 5 

2.1.2 Epidemiologi Klasik ................................................................. 7 

2.1.3 Etiologi dan Faktor Risiko Ebola .............................................. 9 

2.1.4 Gejala Klinis ............................................................................ 9 

2.1.5 Patofisiologi dan Patogenesis Ebola ..................................... 11 

2.1.6 Pencegahan dan Pengendalian ............................................. 15 

2.1.7 Metode dalam identifikasi protein target ................................ 16 

2.1.8 ClustalΩ ................................................................................ 16 



 

x 

 

2.1.9 Molecular docking ................................................................. 17 

2.1.10 PyMOL .................................................................................. 18 

2.2 Hasil Penelitian Terdahulu ........................................................... 20 

2.3 Kerangka Berpikir ........................................................................ 23 

2.3.1 Kerangka Teori ..................................................................... 23 

2.3.2 Kerangka Konsep ................................................................. 24 

BAB III METODOLOGI PENELITIAN ...................................................... 25 

3.1 Metode dan Desain penelitian ..................................................... 25 

3.2 Tempat dan Waktu Penelitian ..................................................... 25 

3.2.1 Tempat Penelitian ................................................................. 25 

3.2.2 Waktu Penelitian ................................................................... 25 

3.3 Alat dan Bahan............................................................................ 25 

3.3.1 Alat ....................................................................................... 25 

3.3.2 Bahan ................................................................................... 26 

3.4 Variabel Penelitian ...................................................................... 27 

3.5 Kriteria Inklusi dan Eksklusi Kriteria Inklusi.................................. 30 

3.5.1 Kriteria Inklusi ....................................................................... 30 

3.5.2 Kriteria Eksklusi .................................................................... 30 

3.6 Populasi dan Sampel .................................................................. 30 

3.6.1 Populasi Penelitian ............................................................... 30 

3.6.2 Sampel Penelitian ................................................................. 30 

3.7 Prosedur Penelitian ..................................................................... 30 

3.7.1 Alur Penelitian ....................................................................... 31 

3.7.2 Molecular docking ................................................................. 32 

3.7.3 Molecular dynamics simulation .............................................. 32 

3.8 Metode Pengolahan dan Analisis Data ........................................ 33 

3.8.1 Analisis molecular docking .................................................... 33 

3.8.2 Analisis molecular dynamics simulation ................................ 34 

3.9 Etika Penelitian ........................................................................... 34 

BAB IV HASIL PENELITIAN DAN PEMBAHASAN ............................... 35 

4.1 Hasil ............................................................................................ 35 

4.1.1 Verifikasi dan Seleksi Protein ................................................ 35 



 

xi 

 

4.1.2 Pemilihan Domain Protein Patogenesitas dan Virulensi ........ 37 

4.1.3 Proses dan Hasil Alignment Struktur Primer ......................... 40 

4.1.4 Molecular Docking Kompleks Protein-Protein ....................... 54 

4.1.5 Molecular Dynamics Protein L dan VP35 Ebola Zaire dan 

Ebola Reston .................................................................................... 56 

4.2 Pembahasan ............................................................................... 60 

4.2.1 Interpretasi Hasil Alignment pada Protein GP ....................... 60 

4.2.2 Interpretasi Hasil Alignment pada Protein L .......................... 61 

4.2.3 Interpretasi Hasil Alignment pada Protein VP35 .................... 62 

4.2.4 Interpretasi Hasil Molecular Docking kompleks protein-protein 

dengan aplikasi HDOCK ................................................................... 63 

4.2.3 Analisis Hasil Molecular Dynamics antara Ebola Zaire dan 

Ebola Reston .................................................................................... 65 

4.2.3.1 Analisis Perbandingan RMSD dan RMSF Protein L .............. 65 

BAB V KESIMPULAN DAN SARAN ...................................................... 67 

5.1 Kesimpulan ................................................................................. 67 

5.2 Saran .......................................................................................... 68 

DAFTAR PUSTAKA ............................................................................... 69 

LAMPIRAN............................................................................................. 74 

 
 
 

 



 

xii 

 

DAFTAR TABEL 
 

Tabel 2. 1 Hasil Penelitian Terdahulu ...................................................... 20 
Tabel 3. 1 Definisi Operasional................................................................ 27 
 
Tabel 4. 1 Tujuh Protein Ebolavirus dan Fungsinya................................. 35 
Tabel 4. 2 Perbedaan asam amino Protein GP Ebola Zaire dan Ebola 
Reston berdasarkan Literatur dan PyMOL ............................................... 42 
Tabel 4. 3  Perbedaan asam amino Domain Protein L antara Ebola Zaire 
dan Ebola Reston berdasarkan Literatur dan Perbedaan Asam Amino 
Signifikan ................................................................................................. 47 
Tabel 4. 4 Perbedaan asam amino Protein VP35 antara Ebola Zaire dan 
Ebola Reston berdasarkan Literatur dan Perbedaan Asam Amino Signifikan
 ................................................................................................................ 51 
Tabel 4. 5 Hasil Docking GP Zaire dengan DC-SIGN .............................. 63 
Tabel 4. 6 Hasil Docking GP Reston dengan DC-SIGN ........................... 63 
Tabel 4. 7 Hasil Docking GP Zaire dengan FACT-SSRP1 ....................... 64 
Tabel 4. 8 Hasil Docking GP Reston dengan FACT-SSRP1 .................... 64 
 



 

xiii 

 

DAFTAR GAMBAR 
 
Gambar 2. 1 Filovirus taksonomi dan transmisi virus Ebola ...................... 5 
Gambar 2. 2 Peta persebaran Ebola virus di Afrika ................................... 7 
Gambar 2. 3 EBOV genom dan siklus hidup ........................................... 11 
Gambar 2. 4 Konseptual Patogenesis EVD ............................................. 14 
Gambar 2. 5 Bagan Kerangka Teori ........................................................ 23 
Gambar 2. 6 Bagan Kerangka Konsep .................................................... 24 
Gambar 3. 1 Identifikasi Sekuen Protein di UniProt ................................. 26 
Gambar 3. 2 Skema Alur Penelitian ........................................................ 31 
Gambar 3. 3 Bagan Prosedur Molecular Docking ................................... 32 
Gambar 3. 4 Bagan Prosedur Molecular Dynamics ................................. 33 
Gambar 4. 1 Penggunaan Reseptor DC-SIGN sebagai perlekatan awal 
virus ......................................................................................................... 37 
Gambar 4. 2 GP-Zaire (Kode PDB: 5JQ3) .............................................. 37 
Gambar 4. 3 GP-Reston.......................................................................... 38 
Gambar 4. 4 DC-SIGN (Kode PDB: 2IT5) ............................................... 38 
Gambar 4. 5 L-Protein Zaire .................................................................... 39 
Gambar 4. 6 L-Protein Reston................................................................. 39 
Gambar 4. 7 VP35 Reston (Kode PDB: 3L2A) ........................................ 40 
Gambar 4. 8 VP35 Zaire (Kode PDB: 3FKE) ........................................... 40 
Gambar 4. 9 Percent Identity Matrix dan Hasil Alignment Domain 
Ekstraseluler Protein GP Ebola Zaire dan Ebola Reston dengan panah 
menunjukkan perbedaan asam amino berdasarkan literatur .................... 41 
Gambar 4. 10 Percent Identity Matrix dan Hasil Alignment Mucin-like 
Region pada GP Ebola Zaire dan Ebola Reston ...................................... 44 
Gambar 4. 11 Percent Identity Matrix dan Hasil Alignment Domain 
Homooligomerasi pada Protein L Ebola Zaire dan Ebola Reston dengan 
panah menunjukkan perbedaan asam amino berdasarkan literatur ......... 46 
Gambar 4. 12 Percent Identity Matrix dan Hasil Alignment Protein VP35 
Ebola Zaire dan Ebola Reston dengan panah menunjukkan perbedaan 
asam amino berdasarkan literatur ............................................................ 50 
Gambar 4. 13 Molecular Docking DCSIGN-GPZAIRE dan Molecular 
Docking DCSIGN-GPRESTON ................................................................ 54 
Gambar 4. 14 Molecular Docking FACTSSRP1-GPZAIRE dan Molecular 
Docking FACTSSRP1-GPRESTON ......................................................... 55 
Gambar 4. 15 Grafik RMSD Plot dan RMSF Protein L Ebola Zaire ......... 56 
Gambar 4. 16 Grafik RMSD Plot dan RMSF Protein L Ebola Reston ...... 57 
Gambar 4. 17 Grafik RMSD Plot dan RMSF Protein VP35 Ebola Zaire... 58 
Gambar 4. 18 Grafik RMSD Plot dan RMSF Protein VP35 Ebola Reston59 
  



 

xiv 

 

DAFTAR LAMPIRAN 
 
Lampiran  1 Tabel Jadwal Penelitian ...................................................... 74 
Lampiran  2 Sampel Penelitian ............................................................... 75 
Lampiran  3 Dokumentasi Penelitian ...................................................... 76 
Lampiran  4 Surat Kaji Etik ..................................................................... 77 



 

xv 
 

DAFTAR SINGKATAN 
 

 

WHO World Health Organization 

MD Molecular dynamics 

PDB Protein database 

RMSD Root Mean Square Deviation 

RMSF Root Mean Square Fluctuation 

EBOV Ebola Virus 

GP Glycoprotein 

NPC1 Niemann-Pick C1 

RNA Ribonucleic Acid 

DNA Deoxyribonucleic Acid 

CDC 

DC-SIGN 

Centers for Disease Control and Prevention 

Dendritic Cell-Specific Intercellular adhesion 
molecule-3-Grabbing Non-integrin 

 
  



 LEMBAR PERNYATAAN PERSETUJUAN PUBLIKASI KARYA ILMIAH UNTUK 

KEPENTINGAN AKADEMIS 

 

 

Sebagai sivitas akademik Universitas Pertahanan Republik Indonesia, saya yang bertanda 

tangan di bawah ini :  

Nama   : Ruth Jessica Deborah Octavia BR Simanjuntak 

NIM   : 320210101069 

Program Studi  : Kedokteran 

Fakultas   : Kedokteran dan Ilmu Kesehatan  

Jenis Karya  : Skripsi  

demi pengembangan ilmu pengetahuan, menyetujui untuk memberikan kepada Universitas 

Pertahanan Republik Indonesia Hak Bebas Royalti Nonekslusif (Non-exclusive Royalty-Free 

Right) atas karya ilmiah saya yang berjudul:  

.Perbedaan Patogenesitas dan Virulensi Virus Ebola Zaire dan Ebola Reston dengan Studi 

In-Silico. 

beserta perangkat yang ada (jika diperlukan). Dengan Hak Bebas Royalti Nonekslusif ini 

Universitas Pertahanan Republik Indonesia berhak menyimpan, mengalihmedia/formatkan, 

mengelola dalam bentuk pangkalan data (database), merawat, dan memublikasikan tugas akhir 

saya selama tetap mencantumkan nama saya sebagai penulis/pencipta dan sebagai pemilik Hak 

Cipta. 

Demikian pernyataan ini saya buat dengan sebenarnya 

         

 

Dibuat di : Bogor 

Pada tanggal : 21 Februari 2025 

Yang menyatakan 

 

 

Ruth Jessica Deborah 
Octavia BR Simanjuntak 

NIM. 320210101069 


