DAFTAR ISI

ABSTRAK ...t Error! Bookmark not defined.
KATA PENGANTAR ..o Error! Bookmark not defined.
(DY o N = B 1S TR Y,
YAl N A =T = PR Vil
DAFTAR GAMBAR ...ttt e e s eban e s ree e Viii
BAB | PENDAHULUAN .......c..cooviiiieeciie e, Error! Bookmark not defined.
1.1. Latar Belakang .........cccccoovvviievriiiciiennnn, Error! Bookmark not defined.
1.2.  Rumusan Masalah .........cccccoeeviveiiiiiennennns Error! Bookmark not defined.
1.3.  Pertanyaan Penelitian ..............c.cccccvvenenn. Error! Bookmark not defined.
1.4. Batasan Masalah..........ccccccoeeviieiiiiiinnnnns Error! Bookmark not defined.
1.5.  Tujuan Penelitian..........c.cccoovevviieieennenn, Error! Bookmark not defined.
1.6. Manfaat.......cccoooeeiiiiiiii e Error! Bookmark not defined.
BAB Il TINJAUAN PUSTAKA........ccoe e, Error! Bookmark not defined.
2.1, KaAnKer ....ocoovviiiiiciiee e Error! Bookmark not defined.
2.1.1.  OPEraSi ....cccevvevrcieceeie e Error! Bookmark not defined.
2.1.2.  RaAdiASI.....cccoireiiiriiee i Error! Bookmark not defined.
2.1.3.  Kemoterapi........cocovvevviiieieenecnene Error! Bookmark not defined.

2.2, APOPLOSIS....coviiviriieiieieiienienie et Error! Bookmark not defined.
2.3, INflamasi......ccoceeiveiiiiiiiiie e Error! Bookmark not defined.
2.4, Jalur Pensinyalan...........cccooniiininnnnn Error! Bookmark not defined.
241, PIBK o Error! Bookmark not defined.
242, PDKIl..oooooociiieeiiee e Error! Bookmark not defined.
243, AKTL e, Error! Bookmark not defined.
244, 1IKBKB ....oooooveeeeeeeee e Error! Bookmark not defined.
245, PSMB5.....oooooiiiieiee e, Error! Bookmark not defined.
24.6. KRAS.....coo Error! Bookmark not defined.
247. BRAF ..o, Error! Bookmark not defined.
24.8. MEKIL.....ooooviieiiiiie e, Error! Bookmark not defined.
249, ERK2...ooiiiiiiiiiiee e, Error! Bookmark not defined.
2.4.10. CDKA....ovvveeieeee e, Error! Bookmark not defined.

2.5, KINASE ...ooiiiicviiie e Error! Bookmark not defined.
2.6, Protease .....cooveeiiiiiiiiiiiiieiie e Error! Bookmark not defined.
2.7. Bahan Alam dari Tumbuhan ................... Error! Bookmark not defined.
2.8.  Ciplukan .......ccccooiiiiiiiiieeee Error! Bookmark not defined.
2.9. Physalin.....c.ccccooiiiiiiiii e Error! Bookmark not defined.
2.10. Mekanisme Aksi Senyawa .............cceuee. Error! Bookmark not defined.
2.11. Bioinformatika............cccoceveiiiiiieeiiiiineenns Error! Bookmark not defined.
2.12. Penapisan Virtual ...........cccocovniiininnnn. Error! Bookmark not defined.
2.13. Penambatan molekuler .........ccc.cccooevveeens Error! Bookmark not defined.
2.14. AutodoCK ViNa ....cccceevvvviiieiiiieee e Error! Bookmark not defined.
BAB IIl METODELOGI PENELITIAN................ Error! Bookmark not defined.

Satrio Haryo Benowo, 2018

ANALISIS BIOINFORMATIK SENYAWA ANTIKANKER PHYSALIN DARI EKSTRAK CIPLUKAN (Physalis
angulata)

Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu



Vi

3.1.  Jenis Penelitian.........cocevvvveiiiieiiiiecciens Error! Bookmark not defined.
3.2.  Waktu dan Tempat Penelitian ................. Error! Bookmark not defined.
3.3. Alatdan Bahan.........ccccceeiiiiiiiiineinnnnne Error! Bookmark not defined.
3.4.  Prosedur Penelitian.........cccccoeovevvveeeiinnnen.. Error! Bookmark not defined.
3.4.1. Koleksi Data Reseptor............c.c....... Error! Bookmark not defined.
3.4.2.  Koleksi Data Ligan ..........cc.ccecvevnee. Error! Bookmark not defined.
3.4.3. Preparasi Data Reseptor ................... Error! Bookmark not defined.
3.4.4. Preparasi Data Ligan...........ccceevnee. Error! Bookmark not defined.
3.4.5. Preparasi Konfigurasi Penambatan ..Error! Bookmark not defined.
3.4.6. Penambatan Molekuler..................... Error! Bookmark not defined.
3.4.7. Validasi Penambatan................c....... Error! Bookmark not defined.
3.4.8.  Visualisasi .........coevvvreevviiinee e Error! Bookmark not defined.
3.4.9. Analisis Interaksi intramolekuler .....Error! Bookmark not defined.

3.5.  AlurPenelitian.......cccoeovviieiiiiiieee e, Error! Bookmark not defined.
BAB IV TEMUAN DAN PEMBAHASAN........... Error! Bookmark not defined.
4.1. Koleksi Data Reseptor..........c.ccoovvvrvennen. Error! Bookmark not defined.
4.2. Koleksi Data Ligan.........ccccceevvevverirenenne. Error! Bookmark not defined.
4.3.  Preprasi Data Reseptor ...........cc.ccoevvvnnen. Error! Bookmark not defined.
4.4. Preparasi Data Ligan ..........ccccceevevivennne. Error! Bookmark not defined.
4.5.  Preparasi Penambatan...........c.ccoceevrnennne. Error! Bookmark not defined.
4.6. Validasi Penambatan ...........cccccceevvevnennne Error! Bookmark not defined.
4.7. Penambatan Molekuler..........cccocevevennen.. Error! Bookmark not defined.
4.8.  VisUAlISaSH .....coeeevvveiiiiiiiiie e Error! Bookmark not defined.
48.1. AKTL .o Error! Bookmark not defined.
482, ERK2..iiiiiiiicice e Error! Bookmark not defined.
48.3. PSMBS5.....oooo e Error! Bookmark not defined.

4.9. Analisis interaksi molekuler.................... Error! Bookmark not defined.
491, AKTL e Error! Bookmark not defined.
492, ERK2..iiiiiii e Error! Bookmark not defined.
493. PSMBS5.....oooo e Error! Bookmark not defined.
4.10. Mekanisme Aksi Physalin....................... Error! Bookmark not defined.
BAB V PENUTUP.......cccoe e, Error! Bookmark not defined.
51.  Simpulan........cccooeiiiiiiiii e Error! Bookmark not defined.
5.2, IMPpliKaSi.......ccoovvviiiiiiiii Error! Bookmark not defined.
5.3.  Saran dan Rekomendasi ..............ccevveenne Error! Bookmark not defined.
DAFTAR PUSTAKA ..., Error! Bookmark not defined.
LAMPIRAN ..o Error! Bookmark not defined.
RIWAYAT HIDUP ...t Error! Bookmark not defined.

Satrio Haryo Benowo, 2018

ANALISIS BIOINFORMATIK SENYAWA ANTIKANKER PHYSALIN DARI EKSTRAK CIPLUKAN (Physalis
angulata)

Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu



vii

DAFTAR TABEL

Tabel 2. 1. Senyawa yang teridentifikasi pada ekstrak daun Ciplukan menggunakan

HPLC ..o Error! Bookmark not defined.
Tabel 3. 1. Bahan yang Digunakan Dalam PenelitianError!  Bookmark  not
defined.
Tabel 3. 2. Alat yang Digunaknan Dalam PenelitianError! Bookmark  not
defined.
Tabel 4. 1. Profi ReSeptor ........cccvevvvinvninien Error! Bookmark not defined.
Tabel 4. 2. Profil Data Reseptor...........cc.ccocvvvennne. Error! Bookmark not defined.
Tabel 4. 3. Profil Ligan........cccccocvvvevviieiieiree Error! Bookmark not defined.

Tabel 4. 4. Ikatan yang Dapat Berotasi Pada LiganError! Bookmark not defined.
Tabel 4. 5. Koordinat dan Ukuran Kubu Kisi Penambatn Molekuler............ Error!
Bookmark not defined.
Tabel 4. 6. Nilai RMSD Kristal dan Hasil ............. Error! Bookmark not defined.
Tabel 4. 7. Afinitas Pengikatan Tertinggi Hasil Penambatan Molekuler ...... Error!
Bookmark not defined.
Tabel 4. 8. Analisis lkatan Hidrogen yang Dimiliki Model Kompleks AKT1
...................................................................... Error! Bookmark not defined.
Tabel 4. 9. Analisis lkatan Hidrofobik yang Dimiliki Model Kompleks AKT1
...................................................................... Error! Bookmark not defined.
Tabel 4. 10. Analisis Jembatan Garam yang Dimiliki Model Kompleks AKT1
...................................................................... Error! Bookmark not defined.
Tabel 4. 11. Jumlah ikatan keseluruhan yang dimiliki model kompleks AKT1
...................................................................... Error! Bookmark not defined.
Tabel 4. 12. Analisis Ikatan Hidrogen yang Dimiliki Model Kompleks ERK2
...................................................................... Error! Bookmark not defined.
Tabel 4. 13. Analisis Interaksi Hidrofobik Yang Dimiliki Model Kompleks ERK2

...................................................................... Error! Bookmark not defined.

Satrio Haryo Benowo, 2018

ANALISIS BIOINFORMATIK SENYAWA ANTIKANKER PHYSALIN DARI EKSTRAK CIPLUKAN (Physalis
angulata)

Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu



viii

Tabel 4. 14. Analisis Jembatan Garam yang Dimiliki Model Kompleks ERK2
...................................................................... Error! Bookmark not defined.

Tabel 4. 15. Jumlah Ikatan Keseluruhan Yang Dimiliki Model Kompleks ERK2
...................................................................... Error! Bookmark not defined.

Tabel 4. 16. Analisis ikatan hidrogen yang dimiliki model kompleks PSMB5
...................................................................... Error! Bookmark not defined.

Tabel 4. 17. Analisis Interaksi Hidrofobik yang Dimiliki Model Komplek.. Error!
Bookmark not defined.

Tabel 4. 18. Analisis Jembatan Garam yang Dimiliki Model Kompleks...... Error!
Bookmark not defined.

Tabel 4. 19. Jumlah Ikatan Keseluruhan yang Dimiliki Model Kompleks.... Error!

Bookmark not defined.

Satrio Haryo Benowo, 2018

ANALISIS BIOINFORMATIK SENYAWA ANTIKANKER PHYSALIN DARI EKSTRAK CIPLUKAN (Physalis
angulata)

Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu



DAFTAR GAMBAR
Gambar 2. 1. Physalis angulata.............ccccceevvennee. Error! Bookmark not defined.
Gambar 3. 1. Alur penelitian ..........ccccccoevveveiiennnn Error! Bookmark not defined.

Gambar 4. 1. Penyederhanaan data PSMB5. (Biru) proteasome lengkap (Merah)
PSMB5 dan PSMBL1 .........ccccoviviiiiiieiiens Error! Bookmark not defined.

Gambar 4. 2. Konformasi kristal (ungu) dan model (kuning)Error!  Bookmark
not defined.

Gambar 4. 3. Visualisasi permukaan AKT1 .......... Error! Bookmark not defined.

Gambar 4. 4. Visualisasi model konformasi (A) Capivasertib, (B) Physalin D, (C)
Physalin F, (D) Physalin G pada AKT1 ....... Error! Bookmark not defined.

Gambar 4. 5. Visualisasi domain AKTL................ Error! Bookmark not defined.

Gambar 4. 6. Visualisasi konformasi (A) Capivasertib, (B) Physalin D, (C) Physalin
F, (D) Physalin G terhadap domain AKTL1...Error! Bookmark not defined.

Gambar 4. 7. Visualisasi permukaan protein ERK2Error! Bookmark not
defined.

Gambar 4. 8. Visualisasi model konformasi (A) 14K, (B) Physalin D, (C) Physalin
F, (D) Physalin G pada ERK2 ...................... Error! Bookmark not defined.

Gambar 4. 9. Visualisasi domain protein ERK2....Error! Bookmark not defined.

Gambar 4. 10. Visualisasi konformasi (A) 14K, (B) Physalin D, (C) Physalin F, (D)
Physalin G terhadap domain ERK2.............. Error! Bookmark not defined.

Gambar 4. 11. Visualisasi permukaan protein PSMB5 dan PSMBL. ............. Error!
Bookmark not defined.

Gambar 4. 12. Visualisasi model konformasi (A) epoxomicin dan (B) Physalin F
pada PSMBS5 .........cccooiiiiienc e Error! Bookmark not defined.

Gambar 4. 13. Visualisasi domain protein PSMB5Error! Bookmark not defined.

Gambar 4. 14. Visualisasi konformasi (A) epoxomicin dan (B) Physalin F terhadap
residu katalitik PSMBS5...........ccccooviiinnn. Error! Bookmark not defined.

Gambar 4. 15. Mekanisme aksi Physalin............... Error! Bookmark not defined.

Satrio Haryo Benowo, 2018

ANALISIS BIOINFORMATIK SENYAWA ANTIKANKER PHYSALIN DARI EKSTRAK CIPLUKAN (Physalis
angulata)

Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu



Satrio Haryo Benowo, 2018

ANALISIS BIOINFORMATIK SENYAWA ANTIKANKER PHYSALIN DARI EKSTRAK CIPLUKAN (Physalis
angulata)

Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu



