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LAMPIRAN 1 

ALUR PENELITIAN PREDIKSI AKTIVITAS SENYAWA UJI, 

ANALISIS FISIKOKIMIA, ANALISIS FARMAKOKINETIKA, 

SERTA ANALISIS TOKSISITAS  

 

 

  

Menginput file (.pdb) 

Submit 

Gambar VII.2 Analisis fisikokimia berdasarkan 

Lipinski Rule Of Five 

http://scfbio-iitd.res.in 

(http://www.pharmaexpert.ru/passonline/) 

 

Memasukan Canonical SMILES 

Submit 

Gambar VII.1 Prediksi aktivitas senyawa uji 

http://scfbio-iitd.res.in/
http://scfbio-iitd.res.in/
http://www.pharmaexpert.ru/passonline/
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(LANJUTAN) 
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

http://preadmet.bmdrc.org/ 

Menggambar struktur 2D 

senyawa uji 

Submit 

Struktur senyawa 

Pilih metode 

Memasukkan Canonical SMILES 

- Method > select a decision tree > 

Kroes TTC decision tree > Ok 

- Method > select a decision tree > 

Carcinogenicity by ISS  > Ok 

- Method > select a decision tree > 

In Vitro Mutagenicity > Ok 

 

Analisis 

Gambar VII.4 Analisis toksisitas menggunakan Toxtree® 

Gambar VII.3 Analisis farmakokinetik PreADMET 
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LAMPIRAN 2 

ALUR PENELITIAN SIMULASI MOLECULAR DOCKING  
 
 
 
 
 
 
 
 
 
  

Makromolekul 

Preparasi reseptor 

dan ligan 

Validasi 

- Mengunduh dari PDB (resolusi <2Ǻ, 

tidak mutasi) 

- Melakukan preparasi menggunakan 

Discovery Studio Visualizer 

 

Reseptor Ligan Alami 

- File>Open>masukkan 

makromolekul  yang sudah diunduh 

- Script>Visualization>Publication 

Quality 

- Script>Selection>Select Water 
Molecul>Delete 

Script>Selection>Select Ligand 

>Delete 

- File>Save as>(reseptor.pdb) 

 

- File>Open> masukkan 

makromolekul  yang sudah diunduh 

- Script>Visualization>Publication 

Quality 

- Script>Selection>Select Water 

Molecul>Delete 

Script>Selection>Select Protein 

Chains>Delete 

- File>Save as>(ligan.pdb) 

 

- Menggunakan Autodock tools 

- Reseptor dan ligan di tambahkan muatan 

- Output : format .pdbqt 

- Mengatur gridbox  

- Output : format.gpf 

- Mengatur parameter docking 

menggunakan metode lamarckian GA 

- Output : format .dpf 

- Melakukan running dengan Autogrid4 
dan Auotdock4  

- RMSD <2 

 

 

Simulasi Molecular Docking 
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LAMPIRAN 2 

(LANJUTAN ) 

 
 
 
 
 
 
 
 
 
 
  

Optimasi ligan uji 

Membuka situs 

online SwissDock 

Start docking 

- Mengunduh dari Pubchem  

- Preparasi di MarvinSketch dengan 

meminimize energy 

- Output : format .mol2 

Reseptor Ligan 

- memasukan reseptor format .pdb 

 

- memasukan ligan format 
.mol2 

Submit Docking 

Analisis Hasil 

- Hasil Docking akan dikirim lewat email 
dan di-download  bentuk CSV 

Gambar VII.5 Skema alur penelitian molecular docking 

 

- Memasukan email 
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LAMPIRAN 3 

SENYAWA DAN SUMBERNYA 

 
Tabel VII.1 

Senyawa dan Sumbernya 

 
No Nama Senyawa Sumber 

1 Alpha Pinene Eucalyptus globulus 

2 Beta Pinene Eucalyptus globulus 

3 α-Terpineol Eucalyptus globulus 

4 Limonene Eucalyptus globulus 

5 1,8 eucalyptol Eucalyptus globulus 

6 y-terpinene Eucalyptus globulus 

7 Linalool Eucalyptus globulus 

8 Sabinene Rimpang lempuyang 

9 Pinocarveol Eucalyptus globulus 

10 Terpinen-4-ol Eucalyptus globulus 

11 Myrcene Kulit jeruk siam 

12 p-cymene Rimpang lempuyang 

13 Citral Rimpang jahe 

14 Alpha pellandren Kayu secang 

15 Carvacrol Lallemethia 

16 Citronellal Minyak sereh wangi 

17 Citronellol Minyak sereh wangi 

18 Myrtenol Lallemethia 

19 Verbenon Lallemethia 

20 Ledol Eucalyptus globulus 

21 Nerolidol Eucalyptus globulus 

22 Spathulenol Eucalyptus globulus 

23 Beta eudesmol Eucalyptus globulus 

24 Alpha eudesmol Eucalyptus globulus 

25 Farnesol  Rimpang lempuyang 

26 Alpha cedrene Rimpang jahe 

27 10(14)-cadinene-4,11-diol Sinapsis arvensis 

28 Costunolide Tanacethum partenium 

29 Germacrane Teruntun 

30 Totarol Junniper communis 

31 Cis-abienol Abis balsame 

32 Pimarol Gaharu 

33 Pimaral Pinus sylvestris 

34 Cembren A Sinularia fleksibilis 

35 Grayanol B Leicothoe grayan 
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LAMPIRAN 3 

LANJUTAN 

 

 
Tabel VII.1 

Lanjutan 

 

 

 

 

 

 

No Nama Senyawa Sumber 

36 Biformen  Pinus densi flora 

37 Podocarpoc acid Celastrus hipoleucus 

38 Ferruginol Cryptoria japonica 

39 Phytol Asam jawa 

40 Gibberelic acid Lupinus 

41 Alpha amyrine Akar manis 

42 Lupeol Batang deris eliptica 

43 Lupenone Teruntun 

44 Betuline Teruntun 

45 Germanicol Teruntun 

46 Cycloartenol Teruntun 

47 Taraxerol Teruntun 

48 Oleanolic acid Cengkeh 

49 Uvaol Daun cretagus pinatifida 

50 Urcolid acid Axenic eriobotry 

51 Tormentic acid Axenic eriobotry 

52 Pomolic acid R,woodsii dan H.capitata 

53 Oleanane Biji kedelai 

54 Celastrol Batang mangkulitai 

55 Salapermic acid Triterygium wilfordii 

56 Mimuscopic acid Biji mimuscops elengi 

57 Maslinic acid Crategus oxyyacantha 

58 Moronic acid Myrceugenia euosma 

59 Nigranoic acid Schisandra henryi dan 

propinqua 

60 Bevirimat Syzigium claviflorum 

61 Hyptadienic acid Axenic eriobotrya 
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LAMPIRAN 4 

STRUKTUR 2D DAN 3D NATIVE LIGAND, LIGAN 

PEMBANDING DAN SENYAWA UJI 
 
 

Tabel VII.2 

Struktur 2D dan 3D Native Ligand, Ligan Pembanding dan Senyawa Uji 
 
 

 
 

 

 

 

No Native ligand dan 

senyawa 

pembanding 

Struktur 2D Struktur3D 

1 Native ligan5rl4 

 

 

2 Native ligan7buy 

 

 

3 Native ligan 5r7y 

 

 

4 Lovinavir 
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LAMPIRAN 4 

(LANJUTAN) 

 
 

Tabel VII.2 

Lanjutan 

 

 
No Native ligand dan 

senyawa 

pembanding 

Struktur 2D Struktur 3D 

5 Remdesivir  

 

 

No Senyawa uji Struktur 2D Struktur 3D 

1 Alpha pinen 

 

 

2 Beta pinen 

 

 

3 α- terpineol 

 

 

4 Limonene 
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LAMPIRAN 4 

(LANJUTAN) 

 
Tabel VII.2 

Lanjutan 

 

 
No Senyawa uji Struktur 2D Struktur 3D 

5 1,8 eucaliptol / 

eucaliptol 

 

 

6 y-terpinen 

 

 

7 Linalool 

 

 

8 Sabinene 

 

 

9 Pinocarveol 

 

 

10 Terpinen-4-ol 
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LAMPIRAN 4 

(LANJUTAN) 

 
Tabel VII.2 

Lanjutan 

 

 
No Senyawa uji Struktur 2D Struktur 3D 

11 Myrcene 

 

 

12 p-cymene 

 

 

13 Citral 

 

 

14 Alpha pellandrene 

 

 

15 Carvacrol 

 

 

16 Citronellal 
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LAMPIRAN 4 

(LANJUTAN) 

 
Tabel VII.2 

Lanjutan 

 

No Senyawa uji Struktur 2D Struktur 3D 

17 Citronellol 

 

 

18 Myrtenol 

 

 

19 Verbenone 

  
20 Ledol 

 

 

21 Nerolidol 

 

 

22 Spathulenol 
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LAMPIRAN 4 

(LANJUTAN) 
 

Tabel VII.2 

Lanjutan 

No Senyawa uji Struktur 2D Struktur 3D 

23 Beta eudesmol 

 

 

24 Alpha eudesmol 

 

 

25 Farnesol 

 

 

26 Alpha cedrene 

  
27 10(14)-cadinene-

4,11-diol 

 

 

28 Costunolide 

 
 



78 
 

 
 
  

 

LAMPIRAN 4 

(LANJUTAN) 

 
Tabel VII.2 

Lanjutan 

 

 

No Senyawa uji Struktur 2D Struktur 3D 

29 Germacrane 

 

 

30 Totarol 

 

 

31 cis-abienol 

 

 

32 Pimarol 

 

 

33 Pimaral 

 

 

34 Cembrene A 
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LAMPIRAN 4 

(LANJUTAN) 

 
Tabel VII.2 

Lanjutan 

 

No Senyawa uji Struktur 2D Struktur 3D 

35 Grayanol B 

 

 

36 Biformen 

 

 

37 Podocarpic acid 

 

 

38 Ferruginol 

 

 

39 Phytol 

 

 

40 Gibberellic acid 

 

 

41 Alpha amyrine 
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LAMPIRAN 4 

(LANJUTAN) 

 
Tabel VII.2 

Lanjutan 

 

No Senyawa uji Struktur 2D Struktur 3D 

42 Lupeol 

 

 

43 Lupenone 

 

 

44 Betulin 

 

 

45 Germanicol 

 

 

46 Cycloartenol 

 

 

47 Taraxerol 

 

 

48 Oleanolic acid 
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LAMPIRAN 4 

(LANJUTAN) 

 
Tabel VII.2 

Lanjutan 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

No Senyawa uji Struktur 2D Struktur 3D 

49 Uvaol 

 

 

50 Urcolid acid 

 

 

51 Tormentic acid 

 

 

52 Pomolic acid 

 

 

53 Oleanane 

 
 

54 Celastrol 
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LAMPIRAN 4 

(LANJUTAN) 

 
Tabel VII.2 

Lanjutan 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

No Senyawa uji Struktur 2D Struktur 3D 

55 Salaspermic acid 

 

 

56 Mimuscopic acid 

 

 

57 Maslinic acid 

 

 

58 Moronic acid 

 

 

59 Nigranoic acid 
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LAMPIRAN 4 

(LANJUTAN) 

 
Tabel VII.2 

Lanjutan 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

No Nama Senyawa Struktur 2D Struktur 3D 

60 Bevirimat 

 

 

61 Hyptadienic acid 
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LAMPIRAN 5 

SITUS DAN APLIKASI 

 

 
Gambar VII.6 Tampilan situs PassOnline 

 

 
Gambar VII.7 Tampilan situs Lipinski Rule of Five 
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LAMPIRAN 5 

(LANJUTAN) 

 
Gambar VII.8 Tampilan situs PreADMET 

 

 

 
Gambar VII.9 Tampilan situs Protein Data Bank (PDB) 
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LAMPIRAN 5 

(LANJUTAN) 

 

 
Gambar VII.10 Tampilan situs PubChem 

 

 

 

 
Gambar VII.11 Tampilan situs SwissDock 
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LAMPIRAN 5 

(LANJUTAN) 
 

 
Gambar VII.12 Tampilan aplikasi Discovery Studio Visualizer® 

 

 

 

 
Gambar VII.13 Tampilan aplikasi ChemDraw Professional 15.0® 
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LAMPIRAN 5 

(LANJUTAN) 
 

 

 
Gambar VII.14 Tampilan aplikasi MarvinSketch® 

 

 
Gambar VII.15 Tampilan aplikasi AutoDock Tools® 
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LAMPIRAN 5 

(LANJUTAN) 
 

 

 
Gambar VII.16 Tampilan aplikasi Notepad++® 
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LAMPIRAN 6 

RESIDU ASAM AMINO 

 
Tabel VII.3 

Residu Asam Amino Simulasi Molecular Docking Senyawa Turunan Terpenoid 

Terhadap Reseptor ID 5RL4 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

No Ligan uji Residu asam amino 

1 Alpha pinen MET165,MET49 

2 Beta pinen MET165,CYS44,MET49, 

CYS145 

3 α- terpineol MET49, HSD41,MET165 

4 Limonene HSD41,MET49, MET165 

5 1,8 eucaliptol / eucalyptol MET165,HSD41,MET49 

6 Y-terpinen CYS44,MET49,MET165, 

HSE164 

7 Linalool PRO168,MET165,MET49, 

CYS44,HSD41 

8 Sabinene MET165,MET49,HSD41 

9 Pinocarveol MET165,HSD41,MET49 

10 Terpinen-4-ol MET49,MET165,HSD41 

11 Myrcene HSD41,PRO168,LEU167, 

MET165 

12 P-cymene MET165,HSD41,MET49, 
CYS44 

13 Citral LEU167,MET165,HSD41, 

HSE164 

14 Alpha pellandrene MET49,MET165,HSD41 

15 Carvacrol MET165,MET49,CYS44, 

HSD41 

16 Citronellal HSD41,MET165,PRO168 

17 Citronellol HSD41,MET49,MET165, 

GLU166,ARG188,THR90 

18 Myrtenol MET165,MET49 

19 Verbenone MET49,MET165,CYS145 

20 Ledol MET49,CYS145,MET165, 

HSD41 

21 Nerolidol CYS145,MET49,MET165, 

HSE164,HSD41 

22 Spathulenol MET49,MET165,HSD41, 

GLU166 
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LAMPIRAN 6 

(LANJUTAN) 
 

Tabel VII.3 

Lanjutan 

 

No Ligan Uji Residu asam amino 

23 Beta eudesmol MET49,HSD41,MET165 

24 Alpha eudesmol MET165,HSD41,CYS44, 

MET49 

25 Farnesol PRO168,HSD41,CYS145,MET165 

26 Alpha cedrene MET49,HSD41,MET165 

27 10(14)-cadinene-4,11-diol CYS44,MET49,HSD41, 

MET165,GLU166 

28 Costunolide CYS145,MET165 

29 Germacrane HSD41,MET49,MET165 

30 Totarol MET165,CYS145,GLY143, 

LEU27,MET49,HSD41 

31 Cis-abienol PRO168,MET49,HSD41, 

CYS145,MET165,LEU167 

32 Pimarol HSD41,MET49,CYS44, 

MET165 

33 Pimaral MET165,MET49,HSD41, 

CYS145 

34 Cembrene A HSD41,MET165,LEU167, 

PRO168,CYS145 

35 Grayanol B GLU166,GLY143,ASN142, 
CYS145,MET49,HSD41 

36 Biformen MET165,MET49,HSD41 

37 Podocarpic acid CYS145,ASN142,GLY143, 

MET49,HSD41 

38 Ferruginol MET165,HSD41,MET49 

39 Phytol MET49,CYS44 

40 Giberrelic acid THR26,CYS145,GLY143 

41 Alpha amyrine CYS145 

42 Lupeol HSD41,MET49,THR24 

43 Lupenone MET49,CYS145 

44 Betulin GLU166,HSD41,MET49 

45 Germanicol MET165,MET49 

46 Cycloartenol MET165,HSD41,MET49 

47 Taraxerol CYS145,MET165,HSD41,MET49 
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(LANJUTAN) 

 
Tabel VII.3 

Lanjutan 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

No Ligan Uji Residu asam amino 

48 Oleanolic acid MET49,HSD41,MET165 

49 Uvaol MET165,CYS145,PRO168 

50 Urcolid acid MET49,ASN142,GLY143, 
CYS145 

51 Tormentic acid HSD41,MET165,MET49, 

ASN142 

52 Pomolic acid ASN142,CYS145,GLU166, 

MET165 

53 Oleanane MET49,HSD41,MET165, 

PRO168 

54 Celastrol PRO168,MET49,MET165, 

HSD41 

55 Salaspermic acid MET49,CYS145 

56 Mimuscopic acid ASN142,GLY143,MET49 

57 Maslinic acid MET49,ASN142,GLY143, 

CYS145,SER144,LEU27 

58 Moronic acid CYS145,ASN142,GLY143, 

MET49 

59 Nigranoic acid PRO168,ALA191,THR90, 

GLN189,MET49,ASN142, 

GLY143,MET165 

60 Bevirimat SER46,MET49,LEU167, 
MET165,PRO168,CYS145 

61 Hyptadienic acid MET49,HSD41 
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Tabel VII.4 

Residu Asam Amino Simulasi Molecular Docking Senyawa Turunan Terpenoid 

Terhadap Reseptor ID 5R7Y 

 

No Ligan Uji Residu asam amino 

1 Alpha pinen MET49,CYS49 

2 Beta pinen MET49,CYS145 

3 α- terpineol CYS145,MET165,MET49 

4 Limonene CYS145,MET49,MET165 

5 1,8 eucaliptol / eucalyptol GLU166,MET165,CYS145 

6 Y-terpinen MET49,MET165,CYS145 

7 Linalool MET165,MET49,CYS145 

8 Sabinene CYS145,MET49MET165 

9 Pinocarveol CYS145,GLU166,MET49 

10 Terpinen-4-ol CYS145,MET165,MET49 

11 Myrcene MET165,MET49,CYS145 

12 P-cymene MET49,MET165,GLU166,CYS145 

13 Citral CYS145 

14 Alpha pellandrene CYS145,MET49,MET165 

15 Carvacrol MET49,MET165,HSE41,CYS145 

16 Citronellal CYS145,MET165,MET49 

17 Citronellol LEU141,CYS145,MET49,MET165 

18 Myrtenol CYS145,MET49 

19 Verbenone MET165,CYS145 

20 Ledol CYS145,GLU166 

21 Nerolidol GLU166,MET49,MET165,PRO168,CYS145 

22 Spathulenol CYS145,MET165,MET49 

23 Beta eudesmol CYS145,MET49 

24 Alpha eudesmol CYS145,MET49 

25 Farnesol CYS145,MET49,GLU166,LEU167,MET165 

26 Alpha cedrene CYS145,MET165,MET49 

27 10(14)-cadinene-4,11-diol CYS145,MET49,MET165 

28 Costunolide CYS145,MET49,MET165 

29 Germacrane CYS145,MET49 

30 Totarol MET165,MET49 
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Tabel VII.4 

Lanjutan 

 

No Ligan uji Residu asam amino 

31 Cis-abienol CYS145,MET49,MET165,LEU167, 

PRO168 

32 Pimarol MET49,GLU166 

33 Pimaral MET49 

34 Cembrene A CYS145,MET49 

35 Grayanol B CYS44,HSE41,MET49 

36 Biformen CYS145,MET165,MET49 

37 Podocarpic acid GLU166 

38 Ferruginol GLY143,LEU141,MET49,CYS145 

39 Phytol LEU167,PRO168,MET165 

40 Gliberreacid acid GLU166 

41 Alpha amyrine CYS145 

42 Lupeol CYS145,MET49 

43 Lupenone MET165,GLU166,MET49 

44 Betulin THR24,MET49,GLU166,CYS145 

45 Germanicol MET49,CYS145 

46 Cycloartenol PRO168,CYS145,MET49,MET165 

47 Taraxerol CYS145,MET49,THR24 

48 Oleanolic acid CYS145,THR24 

49 Uvaol MET49 

50 Urcolid acid ASN142,MET49,MET165,GLU166 

51 Tormentic acid GLU166,ASN142,MET49,HSE41 

52 Pomolic acid CYS145,MET49,MET165,HSE41, 

THR24 

53 Oleanane MET49,CYS145 

54 Celastrol SER46,MET49,GLU166,CYS145 

55 Salaspermic acid PRO168,HSE164,MET49 

56 Mimuscopic acid ASN142,GLU166 

57 Maslinic acid GLU166,MET165,MET49,SER46 

58 Moronic acid ASN142 

59 Nigranoic acid PRO168,ALA191,ARG188,LEU50 

60 Bevirimat GLU166,THR190,ALA191, 

GLN189,MET49 

61 Hyptadienic acid SER46,GLU47,MET49,GLU166 
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Tabel VII.5 

Residu Asam Amino Simulasi Molecular Docking Senyawa Turunan Terpenoid 

Terhadap Reseptor ID 7BUY 
 
 

No Ligan Uji Residu asam amino 

1 Alpha pinen MET165,MET49 

2 Beta pinen MET49,MET165 

3 α- terpineol LEU167,MET165,MET49 

4 Limonene PRO168,LEU167,MET165,MET49 

5 1,8 eucaliptol / 

eucalyptol 
CYS145,GLY143,LEU27 

6 Y-terpinen MET16,HSE41,MET49,HSE164 

7 Linalool PRO168,MET165,LEU167,HSE41,HSE164,MET49 

8 Sabinene MET165,HSE41,MET49 

9 Pinocarveol CYS145,GLY143 

10 Terpinen-4-ol HSE41,HSE164,MET165,MET49 

11 Myrcene HSE164,MET49,HSE41,MET165,PRO168 

12 P-cymene MET165,HSE164,MET49,HSE41 

13 Citral LEU167,MET165,HSE41,HSE164,MET49 

14 Alpha pellandrene MET165,MET49 

15 Carvacrol GLU166,MET165,HSE164,MET49,HSE41 

16 Citronellal HSE41,HSE164,MET49,MET165 

17 Citronellol MET165,MET49,HSE164,HSE41 

18 Myrtenol MET49,HSE41,GLU166,MET165 

19 Verbenone MET165,MET49 

20 Ledol CYS145,MET49,HSE164,HSE41,MET165 

21 Nerolidol PRO168,GLU166,MET49,HSE41,CYS145,MET165 

22 Spathulenol CYS145,MET49,MET165 

23 Beta eudesmol PRO168,LEU167,MET165,MET49 

24 Alpha eudesmol MET49,MET165,LEU167,PRO168 

25 Farnesol MET49,HSE41,MET165,HSE164,CYS145 

26 Alpha cedrene MET165,MET49,CYS145 

27 10(14)-cadinene-

4,11-diol 
GLU166,MET165,MET49 

28 Costunolide MET165,HSE41,HSE164,MET49,THR90 
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Tabel VII.5 

Lanjutan 

 

No Ligan Uji Residu asam amino 

29 Germacrane HSE41,MET165,MET49,HSE164 

30 Totarol CYS145,MET165,MET49 

31 Cis-abienol CYS145,MET49,MET165 

32 Pimarol MET165,MET49,CYS145 

33 Pimaral MET165,MET49,GLY143,CYS145 

34 Cembrene A MET49,MET165,CYS145 

35 Grayanol B GLY143,GLU166 

36 Biformen CYS145,MET165,MET49 

37 Podocarpic acid CYS145,HSE41,MET165,MET49,ASN142 

38 Ferruginol MET165,MET49,CYS145 

39 Phytol LEU167,MET165,HSE164,HSE41,PHE140, 

MET49,CYS145 

40 Giberrelecid acid MET49,ASN142,GLY143,CYS145 

41 Alpha amyrine MET165,MET49,THR26 

42 Lupeol CYS145,MET49,GLU166 

43 Lupenone MET49,CYS145 

44 Betulin MET49,MET165,HSE41,CYS145 

45 Germanicol THR24,MET165,MET49 

46 Cycloartenol MET165,MET49,THR26 

47 Taraxerol PRO168,MET165,CYS145,MET49 

48 Oleanolic acid ASN142,MET49,MET165 

49 Uvaol CYS14,MET165,MET49 

50 Urcolid acid MET165,CYS145 

51 Tormentic acid THR26,GLU166,MET165,MET49 

52 Pomolic acid GLY143,LEU27,MET49 

53 Oleanane CYS145,MET165,MET49 

54 Celastrol ASN142,GLY143,LEU27,CYS145,MET49, 

MET165 

55 Salaspermic acid THR24,THR25,CYS145 

56 Mimuscopic acid GLU166,MET165,MET49,CYS145,GLY143,THR26 

57 Maslinic acid ASN142 

58 Moronic acid ASN142,GLY143,MET49 

59 Nigranoic acid LEU50,MET49,ASN142,SER144,GLY143,CYS145 

60 Bevirimat SER46,MET165,PRO168,CYS145 

61 Hyptadienic acid CYS145,GLN189,ARG188 
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