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Preparasi Ligan dan

protein target Target

Penentuan posisi gridbox koordinat
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Docking molekul ligan dari Caulerpa sp. dengan protein target
AMP-Kinase, 118 -
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Lampiran 2. Senyawa Kandungan Caulerpa sp.

2.1 Golongan Fenolik
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Tabel 11. Struktur 2 dimensi senyawa kandungan Caulerpa sp. golongan fenolik

No. Senyawa (;olongan Struktur SMILES
enyawa
oH
”OEF OCC1=CC(Br)
. - o =C(0)C(0)=C1
1. Senyawa 1 Fenolik d CC1=CC=C(0)
(Scheuer dan Higa, C(Br)=C1
1987)
o @ lﬁ o BrC(C=C1CO
. C)=C(C(0)=C1
2. Senyawa 2 Fenolik - 1 OH CC2=CC=C(C(
(Tringali, 1997) Br)=C2)0)0
OC1=CC=C(C
. C2=C(0)C(0)=
s bl C(Br)Cc(CCc3=C
. , N C(Br)=C(0O)C(
3. Senyawa 3 Fenolik J@"i’% 0)=C3CC4=C
(Tringali, 1997) C=C(O)C(Br)=
C4)=C2CO)C=
C1Br
OH
. 0OC1=CC(CO)=
4. Senyawa 4 Fenolik o . CC(Br)=C10
oH
(Tringali, 1997)
BrC1=CC(CO
. C)=C(CC2=CC
- X (Bn=c(o)c(C
. Ao C3=CC(Br)=C(
5. Senyawa 5 Fenolik Ay lg. ol o 0)C(0)=C3CC
(Tringali, 1997) 4=CC=C(0)C(
Br)=C4)=C2)C
=C10
T . I™.  Brci=coo)c(
! . OC2=C(Br)C=
D Fen0|lk Br T C(Br)C:CZ):C
iy C(Br)=C1

(Tringali, 1997)

Optimization Software:
www . balesio.com




51

7. Senyawa 7

Fenolik

CH,OH
O,
HO Br aH
OH oH

(Scheuer dan Higa,
1987)

0OC1=CC(CO)=
C(CC2=CC(0)
=C(0)C(Br)=C
2)C(Br)=C10

2.2 Golongan Alkaloid

Tabel 12. Struktur 2 dimensi senyawa kandungan Caulerpa sp. golongan alkaloid

No. Senyawa

Golongan
Senyawa

Struktur

SMILES

1. Caulerpin

Alkaloid

_|
P
(Yang et al. 2015)

COC(=0)C1=C
C2=C(C(=CC3
=C1NC4=CC=
CC=C43)C(=0
)OC)NC5=CC=
CC=C52

2. Caulersin

Alkaloid

!

(Yang et al. 2015)

0=C1C2=C(C3
=CC=CC=C3N
2[H])C=C(C(O
C)=0)C4=C1C
5=CC=CC=C5
N4[H]

3. Racemosin A

Alkaloid

O=C(C1=CC=

CC=C1N/2)C2

=C(C(OC)=0)/

C=C3C4=C(N

C/3=0)C=CC=
ca

4, Racemosin B

Alkaloid

0=C(0C)C1=C
C2=C(C3=C1IN
C4=C3C=CC=
C4)NC5=CC=
CC=C52

5. Racemosin C

Alkaloid

(Yang et al. 2015)

0=C1C2=C(C3
=CC=CC=C3N
2)/C=C(C(OC)
=0)\C4=C(C(C
=CC=C5)=C5N
4)C@@H]10

Alkaloid

N

(S\co:heuer dan Higa,

1987)

CCCICC=CIC

OC(CCC1=CC

C(NC1=0)=0)
=0
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7. Senyawa 9 Alkaloid

(Yang et al. 2015)

CCC1=C(C2=
NC1=CC3=C(
C4=C(C(C(=C
5C(C(C(=CC6
=NC(=C2)C(=
C6C)C=C)N5)
C)CCC(=0)0C
C=CCCCCCC
cccceccee
CC)C4=N3)C(
=0)0C)0)C)C

8. Senyawa 10 Alkaloid

(Scheuer dan Higa,

1987)

CCC1=C2C=C
3C(=C4C(=0)
C(C(=C5C(C(C
(=CC6=NC(=C
C(=N2)C1=CO
)C(=C6C)C=C)
N5)C)CCC(=0
)OCC=CCCCC
cccceccee
CCCC)C4=N3)
C(=0)0C)C

9. Senyawa 11 Alkaloid

Ngifj
)

N NH CN

_'
(Faulkner, 2000)

CCN(C1=NC(
NCCCC#N)=N
C(OC)=N1)[H]

10. Senyawa 12 Alkaloid

-mJ\/I\’DF
Nt
Y
H-::’L*r\ M

(Faulkner, 1995)

CC(/C=CCICO

)NC1=NC(O)=

NC2=C1N=CN
2

2.3 Golongan Terpenoid

Tabel 13. Struktur 2 dimensi senyawa kandungan Caulerpa sp. golongan terpenoid

Golongan

No. Senyawa Struktur SMILES
Senyawa
~° CC(=CCH#CIC(
L S T oy
n Terpenoid R [C(=C\OC(=0)
P b C)/C=C/OC(=0
(Yang et al. 2015) )C)OC(=0)C)/
C)C
4 C\C=C\COC(C
= 3 Terpenoid PGS =C)C1l=CC=C
C=C1
Optimization Software: (Faulkner, 1992)
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C(O\C=C\CC1

3. Senyawa 14 Terpenoid ©\/\/°\?\D -C_C-CC_-ClZ\
(Faulkner, 1992) C=C\C1=CC=
CC=C1
O=C(OC\C=C\
4. Senyawa 15 Terpenoid Q\f\fo\w fl_§c_cg_c
° N\C=C\C1=CC
(Faulkner, 1992) -CC=C1
. O=C1C=CC|[C
g‘aﬁ_,/m/\\f-\,/\/,k @@H](CC[C@
5. Senyawa 16 Terpenoid r H]CCCC[C@H
(Yang et al., 2015) ]CCCCfCC)O
S Saecde
. [ ) H](CC[C@H
6. Senyawa 17 Terpenoid ba CCCC[C@HIC
(Yang et al., 2015) CCCCCC)01
\ oL C[C@H](CCC|
e N
7. Senyawa 18 Terpenoid § C@H]CCCCiC
4 CC)Cccceil=C
(Yang et al., 2015) C(0C10)=0
| | OcC/C=CcCJ/cC
. A~ C[C@H]CCCC
8. Senyawa 19 Terpenoid (Yang et al., 2015) [C@H]CCCCC
CC
i o cc(oc/c=cc/
- A CCCC@HICe
9. Senyawa 20 Terpenoid (Yang et al., 2015) CClC@H]CCC
CCCC)=0
C[C@H](CCC][
NP PN C@H]CCccCcC
S~ 77 coeccc@
10. Senyawa 21 Terpenoid /‘;.,\ .‘ @]1Ccce2(c
/N @](0)(CC=0)
(Yang et al., 2015) CC=CCC2=0)
01
CcC1l=Cc(oc2
=CCCC=C(0C
(CCC[C@H]C
11. Senyawa 22 Terpenoid J A MK CCC[C@H]CC
(Yang et al., 2015) ccccece)cee
3)C3=C2C)=C
CC=C1
CC1l=Ccc(cc
Jo~ 1 =C(CC[C@]C(
3 Terpenoid LT o O)CCCIC@H]
! CCCC[C@H]C
= (Yang et al., 2015) CCCCCC)Cl=
Optimization Software: 0)=0
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C[C@H](CCcC]
c@H]cccce
cc)ccclc@]l
13. Senyawa 24 Terpenoid CCC([C@]2(0)
(Yang et al., 2015) C(CC=CCC3=
0)=0)[C@@]2
301
T [C@@H]1(CC
1oLl il cc=cceeEC
14. Senyawa 25 Terpenoid ’ J’J /OCC=0)C=C
: OCC=0)C(=C
(Scheuer dan Higa,
1087) cccice)c
C(H)(=0)C=C
= = (cce=cceceC
15. Senyawa 26 Terpenoid e C@@H]1C(=C
(Scheuer dan Higa, CCc1co)e)(
1987) [H])=0
T [C@@H]1(CC
1. I il cc=ceeeco
16. Senyawa 27 Terpenoid : j\j CC=0)=CCOC
: C=0)C(=CCC
(Scheuer dan Higa,
1087) cice)c
T . C(HD(EO)C(C
. T cc=cceele
17. Senyawa 28 Terpenoid :L T T @@H]1C(=CC
(Scheuer dan Higa, CC1CC)C)=C
1987) COCC=0
A .
T T ccEo)oe=C
C(\CC[C@@H]
18. Senyawa 29 Terpenoid | 1CC=CcczaccC
cccclce@)l
(Scheuer dan Higa, 2C)=C\0CC=0
1987)
CCCcCcCc\cc=
T C\CC\CC=C\C
19. Senyawa 30 Terpenoid Ao Il 1 c\c(=c/occ=
(Guerriero et al., 1992) O)\C=C\OCC=
®)
~r CCcC=CcCcCcCC
1 Terpenoid LAEL =CC§CC=C€
(Guerriero et al., 1992) C\C(=cioce=
K 0)C=COCC=0
~ CEoCC
: o (CCC=CCCCC
~ 2 Terpenoid G"/%' - T 1000 CCCCOC=C0
Optimization Software: (Guerriero etal, ) C)C([H])=0

www.balesio.com




55

o [C@@H]1(CC
ST CC=CCCC(CO
22. Senyawa 33 Terpenoid 1 CC=0)=CcCocC
Sch q q = C=0)C(=CCC
(Sc euleSrJB%a)n iga, cicc)c
o T c(HNEo)C(C
(e T Ccc=CcccIC
. ST @@H]1C(=CC
23. Senyawa 34 Terpenoid =<EJ\ CC1CC)C)(CO
(Scheuer dan Higa, CC=0)C=COoC
1987) Cc=0
> C([H])(=0)C=C
24. Senyawa 35 Terpenoid ; T (Sgggggfgg
(Guerriero et al., 1992) C)COCC=0
e C(HD(C=C(C
OCcC=0)ccCcC=
25. Senyawa 36 Terpenoid /K C(CC[C@@H]
Lo 1C(=CCcCcC1C
(Scheuer dan Higa, C)C)C)=0
1987) )C)C)=
C(HD(E=0)C(C
Ty CC=CcCcCcCcC=
26. Senyawa 37 Terpenoid (D A CCcCcCcC=CcCQ)
. (0Ccc=0)Cc=C
(Guerriero et al., 1992) 0CC=0
CCC=CccCcCcC
. =CCC\C(C=C
27. Senyawa 38 Terpenoid o OCC=0)=C/O
(Scheuer dan Higa, CcC=0
1987)
C/C(CCcCCcCC)
=C\CC/CC=C/
28. Senyawa 39 Terpenoid CCcC(/c=C/oC
(Scheuer dan Higa, =~ C=0)=C\OCC=
1987) O
| [C@H](OCC=
. ' 0)(c1ccocy)
S
29. Senyawa 40 Terpenoid W e cc=c(c#cce
(Guerriero et al., 1992) C)C
CC(occe\Cc(c
_ @@H](CC=C(
' 1 Terpenoid hS C#CC=CCC)C
. ; | 1997y J)OCC=0)=C\O
e (Guerriero et al., 1992) CC=0)=0
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31.

Senyawa 42

Terpenoid

> |

(Guerriero et al., 1992)

[H][C@](C/C=
C(C#CIC=CC\
C)\C)(OCC=0)
IC(CC([H])=0)
=C\OCC=0

32.

Senyawa 43

Terpenoid

(Guerriero et al., 1992)

cc(c#cc=cc
C)=CCC=C(C
C([H]):_O)C([H]

33.

Senyawa 44

Terpenoid

(Guerriero et al., 1992)

CC(=CCH#CC(=

CCC(C1=COC

=C1)OC(=0)C)
c)C

34.

Senyawa 45

Terpenoid

(Guerriero et al., 1992)

CC(=CCH#CC(=
CC[C@@H](C
(=CC=0)COC(
=0)C)OC(=0)
c)c)C

35.

Senyawa 46

Terpenoid

(Guerriero et al., 1992)

CIC(=C\C[C@
@H](/C(=C\OC
(=0)C)/C=C/O
C(=0)C)OC(=
0)C)/CH#CIC=C
(\C)/C=0

36.

Senyawa 47

Terpenoid

(Guerriero et al., 1992)

CC(=CCH#CC(=

CcCc[C@@H](C

(=CC(OC(=0)

C)OC(=0)C)C

=0)OC(=0)C)
c)C

37.

Senyawa 48

Terpenoid

(Scheuer dan Higa,

1987)

C1C(C(C(CC1)

CC)CC\C(=C/

0OCC=0)C=CO
CC=0)=C

Terpenoid

(Scheuer dan Higa,

1987)

C1=C(C(C(CC

1)CC)CC\C(=C

/OCC=0)C=C
0cc=0)C
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Py,

L, A, -

. o
o

o Ccl(cyc(ccce
39. Senyawa 50 Terpenoid T 2=CC(0)0C2)
(Scheuer dan Higa, c(ccen=C
1987)
Ci1c(c(c(ccy)
. (e)e)cee(ec(
40. Senyawa 51 Terpenoid —O)[H])=CCC(
(Scheuer dan Higa, =O)HD=C
1987)
[ ]
£ C1=C(C(C(CcC
. i e 1)CC)CCcC(cC
41. Senyawa 52 Terpenoid B — JL (=0)[H])=CCO
(Scheuer dan Higa, cc=0)Cc
1987)
J c1=Cc(c(c(CC
1)CC)CC(\C(=
42. Senyawa 53 Terpenoid C\OCC=0)C=
S COCC=0)0C
(Scheuer dan Higa, C=0)C
1987)
[HIC(=O)\C(=C
. \CClccC=CcCcC
43. Senyawa 54 Terpenoid C1CC)\C=C\O
(Scheuer dan Higa, CC=0
1987)
i Cl1CcCcC(c(C1=
' C)CC(\C(=C\O
44, Senyawa 55 Terpenoid | : CC=0)C=C0cC
C=0)0OCC=0)
(Scheuer dan Higa, CC
1987)
C1CCC(C(=C1
. C)CC\C(=C\O
6 Terpenoid CC=0)C=COC
C=0)CC

(Scheuer dan Higa,
1987)
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[HIC(=0O)C(\CC
. OCC=0)=C\C
46. Senyawa 57 Terpenoid C1CC=CCCClL
(Scheuer dan Higa, cc
1987)
[HIC(=0O)C(\CC
. OCC=0)=C\C
47. Senyawa 58 Terpenoid c1c(=C)cce
(Scheuer dan Higa, CiccC
1987)
[ CC(=0)0cC=C\
c(cceee=Ccc
48. Senyawa 59 Terpenoid - clccccecec|c
1C0O)=C\0C
(Scheuer dan Higa, @] C:)O
1987)
CC(=0)o\C=C\
C(\CC[C@@H]
49. Senyawa 60 Terpenoid 1CC=CcCcC2CC
CCCC[C@@]1
(Scheuer dan Higa, 2C)=C\0CC=0
1987)
CCcC=Ccccce
J =CCCcCcC=CC
50. Senyawa 61 Terpenoid ) CC=CcCcCcCcC=
(Scheuer dan Higa, CCCC[C@H](
1987) 0)CC=C
CC(=CcCcCC(=
CCcCcC(=CcccC
51. Senyawa 62 Terpenoid ® 1C(01)CCccce=
(Scheuer dan Higa, CCCCC=CCC)
1987) C)C)C
. Mf’” ccec(cceecee
52. Senyawa 63 Terpenoid o
y P (Scheuer dan Higa, CCC(0)=0)=0
1987)
CC(=CCCC(=
_ ) COC(=0)C)C=
. p i COC(=0)C)CC
4 Tel’peI’IOId ._r-.‘_,"\,_J_u‘,i.\_.,H_JJ.V..\‘__,L_/..:.iLL C:CCCC(:O)
. CC(=COC(=0)
AC C)COC(=0)C
' il
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54. Senyawa 65

Terpenoid

o

=

OH

CH
(Rochfort et al., 1996)

Cccccci=C(/

C=CI/C(0)CCC

CC(0)=0)CC2
C1CC=CC2

2.4 Golongan Steroid

Tabel 14. Struktur 2 dimensi senyawa kandungan Caulerpa sp. golongan steroid

No. Senyawa

Golongan
Senyawa

Struktur

SMILES

1. Senyawa 66

Steroid

- :Q‘J[, =

(Yang et al. 2015)

[HIC@@]1(CC[C
@@]2(H])[C@]3
([H)CcC=Cc4c|C
@@H](O)cC[C
@J4C[C@@]3([H
CC[C@]12C)[C
@H]Cc\c=c(/cC
C)CC=0

2. Senyawa 67

Steroid

AR

(Yang et al. 2015)

[HI[C@@]1(CC[C
@@J2([HD[C@]3
([H))CC=CA4C[C
@@H](O)CC[C
@]4C[C@@]3(H
))CC[C@]12C)[C
@H]CCC[C@](0)
(c=c)ccc

3. Senyawa 68

Steroid

oM

ot e

(Yang et al. 2015)

[HI[C@@]1(CC[C
@@]2(H)IC@]3
([H))CC=CA4C[C
@@H](O)CC[C
@J4C[C@@]3(H
)CC[C@]12C)[C
@H]CCC[C@@](
0)(C=C)CCC

Steroid

" S
(Yang et al. 2015)

[HI[C@@]L(CC[C
@@]2(H)IC@]3
([H))CC=C4C[C
@@H](O)CC[C
@J]4C[C@@]3(H
))CC[C@]12C)[C
@H]C\C=C\C(=O
)ccc
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5. Senyawa 70

Steroid

;>

(Yang et al. 2015)

[H[C@@]1(CC[C
@@J2(HDIC@]3
(H)CC=CAcC[C
@@H](O)CC[C
@J]4C[C@@]3(H
)CC[C@]12C)[C
@H]CCC\C(=C/C
)ccc

6. Senyawa 71

Steroid

A
‘G

(Yang et al. 2015)

[HI[C@@]1(CC[C
@@]2(H)IC@]3
([H])CC=C4C|C
@@H](O)CC[C
@J4C[C@@]3(H
))CC[C@]12C)[C
@H]CCC[C@@]
1(O[C@H]1C)CC
C

7. Senyawa 72

Steroid

A
‘G

(Yang et al. 2015)

[HIC@@]1(CC[C
@@]2(H])[C@]3
(IH)cC=c4c[C
@@H](0)CC[C
@]4C[C@@]3([H
DCClC@]12C)[C
@H]ccclc@]i(
o[C@@H]1C)CC
C

8. Senyawa 73

Steroid

) (Yang et al. 2015)

[HI[C@@]1(CC[C
@@]2(H)[C@]3
([H))CC=CA4C[C
@@H](O)CC[C
@J4C[C@@]3(H
))CC[C@]12C)[C
@H]CC\C=C(/CC
C)Cco

Q Sanvawa 74

Steroid

(Rochfort et al., 1996)

ccceecccecl

CCC2C1(CCC3

C2CC=C4C3(C
CC(C4)0)C)C
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10. Senyawa 75

Steroid

(Scheuer dan Higa,
1987)

[H]CL(CC\C(=C/
OCC=0)\C=C\O
CC=0)CC=CC]
c@]2([H))cccce
CcCclC@@]12C

11. Senyawa 76

Steroid

(Scheuer dan Higa,
1987)

ClC@@]12[C@](
CC[C@@H]2[C
@@H](Cc(/C=C
C/C)=0)C)CC3C
Cl[C@@]4(H])C
C=CCC[C@]4(C

5)[C@]35CC1

12. Senyawa 77

Steroid

(Scheuer dan Higa,
1987)

ClC@]12[C@]C(
C3CC[C@]4(CC
=CCC[C@@]45C
[C@]53CC2)[H])
CC[C@H]1CcCccc
(CCcce)=0

13. Senyawa 78

Steroid

HO,

(Scheuer dan Higa,

1987)

C[C@]12[C@]C(
c3cclc@]a(cc
=CCC[C@@]45C
[C@]53CC2)[H])
CC[C@H]1CCCC
(o)ccce

Steroid

o

OH
(Rochfort et al., 1996)

0=CiCC[C@@]
2CC([C@H](0)C
C3C2CC[C@@]4
CC3CCC4[C@H]
CCC[C@H](CC)
CC=C)=C1
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Steroid

\_

OH
(Rochfort et al., 1996)

CC[C@@H](cC[

C@@H]Cc1ccC

2C3C[C@@H](O

)C4=C[C@@H](

0)CC[C@]4CC3

cc[c@]12c)cC
=C

Steroid

H oH

(Rochfort et al., 1996)

CC[C@H](CC=C)
CC[C@H](C1CC
C2C3[C@]([H])(O
0)C=C4CCCC[C
@@]4(C3CC[C
@]12C)C)C

Steroid

(Rochfort ef al., 1996)

C[C@H](CC[C@
H](CC)cc=C)C1
CcCc2c3c(c=Cc4
Cl[C@@H](O)CC[
C@@]J4(C3ccC[C
@@]21C)C)=0

Steroid

H
(Rochfort et al., 1996)

C[C@@H](C1CC
C2C3[C@](H)(O
)C=C4CCCC[C@
lacc3ccic@@]
21C)CC[C@@H]
(cc=Cc)cC

15. Senyawa 80
16. Senyawa 81
17. Senyawa 82
18. Senyawa 83
19. Senyawa 84

Steroid

HO
(Rochfort et al., 1996)

C[C@H](CCI[C@
H](CC)Cc=C)C1
CCC2C3CC=C4
C[C@@H](O)CC[
C@@]4(C3CC[C
@@]210)C
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Lampiran 3. Dokumentasi Penelitian

Gambar 15. Proses mendapatkan

Gambar 16. Proses pemilihan ID
smiles

PDBprotein target yang akan digunakan

Gambar 17. Proses preparasi enzim

Gambar 18. Proses preparasi senyawa
dan ligan alami

pada Caulerpa sp.

LI e .mfs 0 Sk
Gambar 19. Proses Penentuan Gridbox — Gambar 20. Proses Memperoleh Hasil
pada masing-masing enzim RMSD pada Ligan Alami
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