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Lampiran 4. Preparasi protein
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Lampiran 6. Validasi Penambatan Molekuler
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Lampiran 8. Visualisasi
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Lampiran 11. Gambar 3D protein
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Lampiran 12. Tabel hasil validasi
Abinding (kkal/mol) RMSD Mean
Makromolekul Rata- RMSD
R1 R2 R3 rataxSD R1 R2 R3 ( A)
2GFS -8,15 -810 -8,0 -8,08+0,01 0,53 051 0551 0,52
5BUJ -9,06 -9,06 -9,06 -9,06+0,00 0,19 0,19 0,19 0,19
3ELJ -882 -874 -887 -8,81+0,07 1,61 1,76 1,66 1,68
4BFT -8,65 -8,72 -8,6 -8,66+0,06 0,97 0,79 0,94 0,90
2PZI -841 -841 -8/41 -8,41+0,00 0,22 0,14 0,22 0,19
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Lampiran 13. Binding site kontrol negatif
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Lampiran 14. Interaksi ligan dan protein terpilih dalam ruang 3 dimensi
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Lampiran 15. Tabel nilai afinitas pengikatan (AG Binding) replikasi senyawa selasih

P38 ERK2

NO SENYAWA - Rata- o o SBUJ Rata- o o
rata rata

1 Bacilin 819 809 815 814 005 -1041 -1033 -1035 -1037 0,04

2 Acetyl bacilicin 865 -839 -865 -856 015 929 -941  -939 936 0,06

3 4'-carbomethoxy-2'-hydroxyphenyl ferulate 8,12  -8,2 -84 -824 0,14 -8,42 -7,68 -8,49 -8,20 0,45

g MeylAceyl-d-carbometoxy-2uydrogpheml 49 820 839 839 010 83 845 791 822 028

5 methyl (B)-3~hydroxy-¢-(1"-hydroxyethyl)}-phenyl-4- - g, g03 799 801 002 -839  -80 802 -814 022

methoxycinnamate

6 Apigenin 779 779 779 779 000 859 -858  -858  -858 0,00

7 Luteolin 791 791 79 791 001 937 -937 -937 937 0,00

8 Orientin 739 738 -739 -739 00l 98  -937 937 937 0,00

9 Asam rosmarinat -823 -8,19 -829 -824 0,05 -9,25 -9,2 -9,24 -9,23 0,03

10 Eugenol 522 522 522 522 000 567 568 566 567 0,01

11 Gemracene D 698 -68 -68 -680 007 68  -688 688 683 0,00

RMSD Native 053 05L 05L 052 00l 019 019 019 019 0,00

Native ligan 815 81 80 -808 008 906 -906 -906 906 0,00

Kontrol negatif Kafein 470 -470 -470 -470 000 -487  -487  -487  -487 0,00
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JINK PanK
NO SENYAWA 3ELJ Rata- STD 4BET Rata- STD
rata rata

1 Bacilin -8,74 -8,68 -8,69 -8,70 0,03 -8,39 -8,4 -8,37  -8,39 0,02

2 Acetyl bacilicin -9,44 -9,51 -9,45 -947 0,04 -842 -8,42 -8,25 -8,36 0,09

3 4'-carbomethoxy-2'-hydroxyphenyl ferulate 7,2 -739 -733 -731 009 -717 -7,09 -7,12 -7,13 0,04

4 Methyl Acetyl-4'-carbomethoxy-2'-hydroxyphenyl ferulate -834  -834  -852 -8,4 01 -756 7.4 744  -747 0,08

5 methyl (E)-3 *hydroxy-4*-(1"-hydroxyethyl)-phenyl-4- 82 732 -80 784 046 -676 68 -679 679 004
methoxycinnamate

6 Apigenin -7,19 -7,19 -7,19 -7.19 0,00 -6,54 -6,54 -6,54 -6,54 0,00

7 Luteolin -7,52 -7,52 -7,52 -7,52 0,00 -6,7 -6,7 -6,7 -6,7 0,00

8 Orientin -8,98 -8,98 -9,04 -9,00 0,04 -9,15 -9,17 -9,17 -9,16 0,01

9 Asam rosmarinat -7,66 -8,06 -7,46 -7,73 031 -7,16 1,72 -7,76  -755 0,33

10 Eugenol -4,85 -4,85 -4,85 -485 0,00 -5,00 -5,01 -431 -477 0,40

11 Gemracene D -6,61 -6,61 -6,61 -6,61 0,00 -6,37 -6,37 -6,37  -6,37 0,00

RMSD Native 1,61 1,76 1,66 168 0,08 093 0,80 0,94 0,89 0,07

Native ligan -8,82 -8,74 -8,87 -881 0,07 -8,65 -8,72 -8,6 -8,66 0,06

Kontrol negatif Kafein -4,7 -4,7 -4,7 -4,7 0,00 -4,7 -4,7 -4,7 -4,7 0,00




PknG
NO SENYAWA 2GES Rata- STD
rata
1 2-[4-(acetyloxy)-3-methoxyphenyl] -3—[(acetyloxy)r.neth)./l] -7-methoxy-2,3-dihydro-1- 918 918 917 -9.18 0.0
benzofuran-5-carboxylic acid
9 3-[(acetyloxy)methyl] —2—(4—hydroxy—.?—methoxypigenyl?— 7-methoxy-2,3-dihydro- 1-benzofuran- 753 753 753  -753 0,00
5-carboxylic acid
3 3-hydroxy-4-(2-hydroxyethyl)phenyl(2E)-3-(4-methoxyphenyl)prop-2-enoate -8,33  -8,43 -8,4 -8,39 0,05
Methyl
4 3-(acetyloxy)-4-{[(2E)-3-[4-(acetyloxy)-3-methoxyphenyl]prop-2-enoyl] oxy}benzoate 78 -1es 84l 195 041
5 methyl 3-hydroxy-4-{[(2E)-3-(4-hydroxy-3-methoxyphenyl)prop-2-enoyl] oxy}benzoate -8,33 -8,4 -8,42  -8,38 0,05
6 Apigenin -801 -801 -801 -801 0,00
7 Luteolin -8,21 -8,21 -8,21 -8,21 0,00
8 Orientin -845 -844 842 844 0,02
9 Asam rosmarinat -876 -879  -886 -8,8 0,05
10 Eugenol -5,43 -5,43 -5,43 -5,43 0,00
1 Gemracene D -73 -7,3 -7,3 -7,3 0,00
RMSD Native 0,223 0,14 0,22 0,19 0,08
Native ligan -8,41  -841 -8,41 -8,41 0,00
Kontrol negatif Kafein -5,48 -5,48 -5,48 -5,48 0,00
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Lampiran 16. Tabel aktivitas run dan num in clus ligan uji terbaik selasih

2GFS 5BUJ 3ELJ 4BFT 2PZI
Senyawa Run Num in Run Num in RuUN Num in RUN Num in RUN Num in
clus clus clus clus clus
Bacilicin - - 11 52 17 93 25 52 38 95
Acetyl bacilicin 49 6 - - 9 91 28 61 - -
4'-carbomethoxy-2'-hydroxyphenyl ferulate 87 57 - - - - - - - -
Luteolin 3 41 24 85 - - - - - -
Orientin - - 6 100 54 99 61 39 74 47
Asam rosmarinat - - - - - - - - 75 52
Lampiran 17. Hasil Proses Validasi
Parameter Nilai
ID PDB P38 (2GFS) ERK2 (5BUJ) JINK (3ELJ) PanK (4BFT) PknG (2PZ1)
5-Amino-1-(4- 4-[3-(pyridin-4-yl)- 2-fluoro-6-{[2-({2-methoxy-4- 2-chloro-N-[1-(5-{[2-(4- 2-fluoro-6-{[2-({2-methoxy-
Fluorophenyl)-1H-Pyrazol- 246 7-Etgtrah dr0¥5H- [(methylsulfonyl)methyl]phen  fluorophenoxy)ethyl]sulfany  4[(methylsulfonyl)methyl]phen
Ligan asli 4-Y1] (3-{ [(2r)-2,3- o yaro-» yl}amino)-7H-pyrrolo[2,3- 1}-4-methyl-4H-1,2,4- yl}amino) -7H-pyrrolo[2,3-
- pyrazolo[4,3-c]pyridin-5- A - L
Dihydroxypropyl]Oxy} pyridin-2(1H)-one d]pyrimidin-4- triazol-3- d]pyrimidin-4-
Phenyl) Methanone yupy yl]Jamino}benzamide yl)ethyl]benzamide yl]Jamino}benzamide
Gridbox 40x40x40 40x40x40 40x40x40 40x40x40 40x40x40
x = 21,958 x =-14,837 X=2,672 x =-19,342 x = 21,666
Grid center y = 8,658 y=1,322 y = 8,227 y =-10,217 y =-10,428
z=33171 z=14,462 z =30, 437 z=12,648 z=-4,491
RMSD (A) 0,517 0,186 1,675 0,89 0,194
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o 8,083+ 0,08 -9,06 + 0,0 -8,81 + 0,07 -8,66 + 0,06 -8,41+0,0
(kkal/mol)
Residu AA o
29-1le® 33- Gly? 99- Val 86- I1e°
e 34-Tyrd 34- Serf 100- Ala 91- Ala®
o 37-val® 35- Gly? 129- Asp 157- lleb
e 50-Alab 40- Valb 132-Leu 158- Alab
wa 52-Lys® 53- Ala® 147-Lys 165- lleb
oA 69- Glu® 55- Lys® 148- Gly 179-Valb
53- Lys" 6 llet 86 Ilet 153- T)./r 181 Ly
e 103- GIne 108- Mets 179- His 211- Val?
106- Tyr® 104- Aspe 109- Glu? 182- Tyr Y. Mt
o7 105- Leu? 110- Leu? 222 ;el: 233- Glu®
ig:: :\_Aeeu; 106- Met® 111- Met® ey A‘f’g 234 Ty
108- Thr? 112- Asp? 239. Pho 235, \Vale
E(l) i:;/: A 13- Al 242- Met 236- Gly®
112- Asp 112-Lys’ 114- Asn® 254- Phe 237- Gly*
157- Ale’ - Ler L7 Glnt 272- lle 283 Mt
167- Lew? 164- Cys* 156-Asn® 276- lle 292- |let
165- Asp* 158- Val® 77 Ash o5 Ay
168- Leu®

% Interaksi Van der Waals; ® Interaksi Alkil/Pi-alkil; ¢ Ikatan Hidrogen; ¢ Pi-Pi-shaped/Pi-Pi stacked/Amida-Pi stacked; ¢ Interaksi Pi-sigma; f
Halogen; 9 Pi-sulfur; "Unfavorable Bump/Donor-donor



Lampiran 18. Hasil Penambatan Molekul Ligan Uji Terhadap Protein P38
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Ligan Ligan Asli ABA ACA CA BA
AG (kkal/mol) -8,083 + 0,08 -8,563 + 0,15 -8,39+0,1 -8,24 + 0,02 -8,143 + 0,05
Residu Asam Amino 30-Val?® 30-ValP
yang berinteraksi 35-Tyr 35-Tyrd 30Val 30-Val®
30- Val® 38-Val® - 35'T v 35-Tyrd
-Tyr
35- Tyrd Leu75® 49-Arg® . ’ )
38- Val? 51-Ala® 51-Ala? i -
49- Arg? 53-Lys® 53-Lys? E1-Alat 53-Lys®
51- Ala® 84-1le? 84-lle? £3.L yed 84-1le?
53- Lys" 106-Thre 106-Thr? y 106-Thr?
84- |let - 107-His? 107-His?
106- Tyre 108-Leu? - 107-His? i
107- His® 109-Met° 109-Met L08.Lout 109-Met*
-Leu
108- Leu? - 110-Gly? 109-Met¢ 110-Gly?
-Me
109- Met® 111-Ala® 111-Ala® 111-Ala®
110- Gly? 112-Asp® 112-Asp? 111-AI . -
111- Alg? 157-Ala® 157-Ala? oa ° -
112- Asp® 154-Sere 167-Lew j Tpa el
157- Ala® 115-Asn® 71-Glu 157-A aa 75-Leu?
167- LeuP 155-Asn? 75-Leu? 167-Leu 115-Asn?
168-Asp* 115-Asn® 115-Asn®
- 108-Leu®
167-Leu® 108-Leu®
Kesamaan asam amino dengan ligan asli (%0) 75 100 56,25 56,25
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Kesamaan jenis interaksi dengan ligan asli (%0) 43,75 43,75 31,25 25
14,06

Kesamaan interaksi ligan-reseptor* (%) 32,81 43,75 17,58

2 Interaksi Van der Waals; ® Interaksi AlKil/Pi-alkil; ¢ Ikatan Hidrogen; ¢ Pi-Pi-shaped/Pi-Pi stacked/Amida-Pi stacked; ¢ Interaksi Pi-sigma; fHalogen; 9 Pi-sulfur;
" Unfavorable Bump/Donor-donor; BA : Bacilicin; ABA : Acetyl-bacilicin; CA : 4'-carbomethoxy-2'-hydroxyphenyl ferulate; ACA : Acetyl-4'-carbomethoxy-2'-
hydroxyphenyl ferulate; ORI : Orientin; LU : Luteolin; ROS : Asam rosmarinat

Lampiran 19. Hasil Penambatan Ligan Uji dengan protein ERK2

Ligan Ligan Asli BA LU ORI ABA
AG (kkal/mol) -9,06 + 0,08 -10,363 + 0,04 -9,37+0,0 -9,87 + 0,03 -9,363 + 0,06
Residu A_sam Am_ino 20-1e¢ 29-|le 29-1le® 29-|le? 20-]]e?
yang berinteraksi 34-Tyre 34-Tyr? 34 Twrt
34-Tyr? - -Tyr -
37.Val® 37-Val* 37-Val* 37-Val® 37-Val
b 50-Val? b c
50-Alab 50-Ala 50-Ala 50-Ala
c 52-Lys® c A
52-Lys¢ 52-Lys ] 52-Lys 52-Lys
69- Glu? 69-Glu? " 69-Glu? 69-Glu?
82- I]e? 82-1le* 103-G?n° 82-1le* 82-1le®
103- GIn? 103-GIn® 104-Asp? 103-GIn® 103-GIn¢
104- Asp® 104-Asp°® 105-Leu? - 104-Asp?
105- Leu? 105-Leu? 106-Mete 105-Leu’ 105-Leu?
106- Met® 106-Met? 108-Thr 106-Met® 106-Met®
108- Thre 108-Thr? 109-Asp® 108-Thr? 108-Thr®
109- Asp® 109-Asp? 112-Lys® 109-Asp? 109-Asp?
112- Lys® 112-Lys" 154-Leu? 112-Lys® 112-Lys"
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154- Leu® 154-Leu® 164-Cys? 154-Leu® 154-Leu"
164- Cys° 164-Cys" 165-Asp° 164-Cys® 164-CysP
165- Asp® 165-Asp° 30-Gly* 165-Asp® 165-Asp®
30-Gly? 51-1le? 30-Gly?
73-Leu?
Kesamaan asam amino dengan ligan asli (%0) 100 94,12 94,12 94,12
Kesamaan jenis interaksi dengan ligan asli (%) 58,82 41,18 64,71 35,29
Kesamaan interaksi ligan-reseptor™ (%) 58,82 38,75 60,90 33,22

2 Interaksi Van der Waals; ® Interaksi Alkil/Pi-alkil; ¢ Ikatan Hidrogen; ¢ Pi-Pi-shaped/Pi-Pi stacked/Amida-Pi stacked; ¢ Interaksi Pi-sigma; "Halogen; 9 Pi-sulfur;
h Unfavorable Bump/Donor-donor; BA : Bacilicin; ABA : Acetyl-bacilicin; CA : 4'-carbomethoxy-2'-hydroxyphenyl ferulate; ACA : Acetyl-4'-carbomethoxy-2'-
hydroxyphenyl ferulate; ORI : Orientin; LU : Luteolin; ROS : Asam rosmarinat

Lampiran 20. Hasil Penambatan Ligan Uji dengan protein JINK

Ligan Ligan Asli BA ABA ORI ROS
AG (kkal/mol) -8,81 + 0,07 -8,703 + 0,03 -9,467 + 0,04 -9,0+0, -8,4+0,03
Residu Asam Amino 32- |leb 32-]]eb 32-1]eb ) -
yang berinteraksi 33- Gly? ) ) 33-Gly? )
34- Serf 34-Ser? 34-Ser? 34-Ser® 35-Gly?
35- Gly? 35-Gly? 35-Gly? 35-Gly? 40-Val?
40- Val® 40-Val® - 40-Val? 53-AlaP
53- Ala® 53-Ala? 53-Ala? 53-Ala® -
55- Lys? 55-Lys? 55-Lys? - 86-1le?

86- lle? 86-11e? 86-lle? 86-lle? 108-Met?




152

108- Met? 108-Met? 108-Met? 108-Met? -
109- Glu? 109-Glu? 109-Glu? - 110-Leu?
110- Leu? 110-Leu? 110-Leu® 110-Leu? 111-Met¢
111- Met® 111-Met* 111-Met® 111-Met¢ -
112- Asp® 112-Asp? 112-Asp? 112-Asp® -
113- Ala® 113-Ala° 112-Ala° 113-Ala? 114-Asn®
114- Asn® 114-Asn® 114-Asn® 114-Asn® 117-GIn?
117- Gln2 117-Gln? 117-Gln2 117-Gln? -
156-Asn? B - - -
158- Val® 158-Val® 158-Val® 158-Val® 168-Leu®
168- Leub 168-Leu® 168-Leue 168-Leu®

Kesamaan asam amino dengan ligan asli (%) 89,47 84,21 84,21 52,63

Kesamaan jenis interaksi dengan ligan asli (%) 47,37 36,84 57,89 31,58

Kesamaan interaksi ligan-reseptor* (%) 42,38 31,02 48,75 16,62

2 Interaksi Van der Waals; ® Interaksi Alkil/Pi-alkil; ¢ Ikatan Hidrogen; ¢ Pi-Pi-shaped/Pi-Pi stacked/Amida-Pi stacked; ¢ Interaksi Pi-sigma; fHalogen; ¢ Pi-sulfur;
" Unfavorable Bump/Donor-donor; BA : Bacilicin; ABA : Acetyl-bacilicin; CA : 4'-carbomethoxy-2'-hydroxyphenyl ferulate; ACA : Acetyl-4'-carbomethoxy-2'-

hydroxyphenyl ferulate; ORI : Orientin; LU : Luteolin; ROS : Asam rosmarinat
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Lampiran 21. Hasil Penambatan Ligan Uji dengan protein PanK

Ligan Ligan Asli BA ABA ORI CA
AG (kkal/mol) -8,66 + 0,06 -8,387 + 0,02 -8,363 + 0,09 -9,163 + 0,01 -7,467 + 0,08
Residu Asam Amino 99- Val - 99-Val 99-Val -
yang berinteraksi 100- Ala ) 100-Ala ) }
129- Asp - 129-Asp - )
132-Leu - 132-Leu 132-leu -
147- Lys - _ 147-Lys -
148- Gly - - 148-Gly -
153- Tyr - ) 153-Tyr -
179- His 179-His" 179-His 179-His 179-Hish
182- Tyr 182-Tyr? 182-Tyr 182-Tyr -
203- Leu ) 203-Leu 203-Leu -
235- Tyr 235-Tyr® 235-Tyr 235-Tyr -
238- Arg 238-Arg" 238-Arg ) 238-Arg"
239- Phe 239-Phe® 239-Phe 939-Phe )
242- Met 242-MetP 242-Met 242-Met 242-Met®
254- Phe 254-Phe? o54-Phe 254.Phe 254-Phet
272- lle 272-11e* 2721l o72-1le 272-|]ed
276- lle - a
277 As ) - 276-1le 280-Asn
: 277-Asn .
Kesamaan asam amino dengan ligan asli (%) 44,44 72,22 83,33 27,78

Kesamaan jenis interaksi dengan ligan asli (%0) 5,56 16,67 22,22 5,56
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Kesamaan interaksi ligan-reseptor* (%) 2,47 12,04 18,52 1,54

2 Interaksi Van der Waals; ® Interaksi AlKil/Pi-alkil; ¢ Ikatan Hidrogen; ¢ Pi-Pi-shaped/Pi-Pi stacked/Amida-Pi stacked; ¢ Interaksi Pi-sigma; fHalogen; 9 Pi-sulfur;
" Unfavorable Bump/Donor-donor; BA : Bacilicin; ABA : Acetyl-bacilicin; CA : 4'-carbomethoxy-2'-hydroxyphenyl ferulate; ACA : Acetyl-4'-carbomethoxy-2'-
hydroxyphenyl ferulate; ORI : Orientin; LU : Luteolin; ROS : Asam rosmarinat

Lampiran 22. Hasil Penambatan Ligan Uji dengan protein PknG

Ligan Ligan Asli BA ORI ROS CA
AG (kkal/mol) -8,41+0,0 -9,18+0,0 -8,44 + 0,02 -8,8 + 0,06 -8,39 +0,..
Residu Asam Amino 86- Ileb } . i, i,
yang berinteraksi 91- Ala ] 91-Ala? ) )
157- lleP 157-11e? 157-1le? 157-11eP -
158- AlaP 158-Ala? 158-Ala? 158-Ala° 158-AlaP
165- lleP 165-1le? 165-1le? 165-11e° 165-1le?
179- Val® 179-Val® 179-Val® 179-Val 179-Val?
181- Lys® 181-Lys® - 181-Lys* 181-Lys*
211- Val? 211-Val® 211-Val® 211-Val® 211-Val®
232- Met? 232-Met? 232-Met? - -
233- GIue . - 233-Tyr? 233-Tyr?
234 Tyt 234-Tyre 234-Tyre 234-Tyr 234-Tyr
935- \Val° 235-\/al? 235-Valb 235-Val°® 235-Val®
236- Gly? - 236'6'3’: ) )
237- Gly* 237-Glyz j:;;le);b 283-Met® 283-Met®
283- Met® 203 Met 202-11g" 202-11g"
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292- lle® 292-1le° 292-11e” - -
293- Asp? 293-Asp? -
Kesamaan asam amino dengan ligan asli (%0) 76,47 88,24 64,71 58,82
Kesamaan jenis interaksi dengan ligan asli (%) 29,41 29,41 35,29 29,41
Kesamaan interaksi ligan-reseptor™ (%) 22,49 25,95 22,84 17,30

2 Interaksi Van der Waals; ® Interaksi Alkil/Pi-alkil; ¢ Ikatan Hidrogen; ¢ Pi-Pi-shaped/Pi-Pi stacked/Amida-Pi stacked; ¢ Interaksi Pi-sigma; fHalogen; 9 Pi-sulfur;
h Unfavorable Bump/Donor-donor; BA : Bacilicin; ABA : Acetyl-bacilicin; CA : 4'-carbomethoxy-2'-hydroxyphenyl ferulate; ACA : Acetyl-4'-carbomethoxy-2'-

hydroxyphenyl ferulate; ORI : Orientin; LU : Luteolin; ROS : Asam rosmarinat



