The Potential of Honokiol in Increasing Trastuzumab Sensitivity in HER2+ Trastuzumab-Resistant
Breast Cancer
| Made Rhamandana Putra, Dr. rer.nat. apt. Adam Hermawan, M.Sc.

Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

TABLE OF CONTENTS

TITLE PAGE .....ouuiiiiiiiiitennicinsenssisecssesssissssssessssssssssesssssssssssssssssssssssssssssssss i
APPROVAL PAGE ..cuuiuerrinernensuinensinsaissenssesssissssssssssssssssssssssssssssssssssssssssssssss ii
ENDORSMENT PAGE .....cuiiiuiiniinninsnnssnicssisssissssssssssssssssssssssssssssssssssssssssssses iii
PLAGIARISM FREE STATEMENT ......cooveninninsensainsensessaissassessasssssssessssssass iv
ACKNOWLEDGEMENTS......ccuiiiiinniinninnninsnisssssssssssssssssssssssssssssssssssssssssssssssss v
PREFACE .....uuouireiiinineinensinuissenssssssissssssssssissssssssssssssssssssssssssssssssssssssssssssssass vi
TABLE OF CONTENTS.....cuiiniinninniinsnissssisssissssssssssssssssssssssssssssssssssssssssssssses viii
LIST OF FIGURES .....ucouiniiinuinsensinsaissenssesssessssssssssssssssssssssssssssssssssssssssssssssssss X
LIST OF TABLES ....uoouiiiiiininsticnnisenssecssissesssessssssssssessssssssssssssssssssssssssssssssssses xi
LIST OF APPENDICES .....couiiiiiinsuinrensinsnissessnsssissesssssssssssssasssssssssssssssssssssass xii
LIST OF ABBREVIATIONS ....coooiiininninnsninnnissnncssssssssssssssssssssssssssssssssssssssses xiii
ABSTRACT ..uuoeiiireinnninsnnsisssissenssessssssssssssssssssssssssssssssssssssssssssssssssssassssssassssssns XV
CHAPTER Lu.ccuuceiiiiniinicninenssecssisssssecssissssssessssssssssssssssssssssssssssssssssssssssssasssess 1
A, Background ........c.ooooiiiiiiiicie e e e 1
B. Problem Statements..........ccoeeoiiiiieeiiienieeieeeie et 2
C. ReSEArCh ODJECHIVES ...eeeiiiiiiiieciieeciieeeiee ettt te e e eeeeetae e sree e ebeeesavee e 2
D. Research Benefits.......cccieriiiiiiiiiciiecie ettt 3
E.  Literature REVIEW .......cooiiiiiiiieeiie ettt e 3

1. HER2+ Breast Cancer .........ccccovuieeniieeniieeiieeeeeeeee et 3

2. Trastuzumab: Mechanism and Resistance in HER2+ Breast Cancer....... 5

3. Honokiol Anticancer ACHIVILY ......ccceeveeriierieeiiieniieeieesieeeieeiee e eeeeeaeens 7

4. Bioinformatics ANalYSiS ......ccceeicuieriiieriieeriieeeiee et 9

5. Theoretical BaSiCs .......ccccieiiieiieiiieiieeie ettt 10

6. HYPOLNESIS ...eviieiiieeiie ettt ettt et e e s e e enree e 11

7.  Empirical Statement ...........cccoeeeuieiiiiiiieiieeeeee e 11
@15 N 1 ) 2 12
A, Research Plan.........occooiiiiiiiiiiecee e 12
B. Research Variabel Operational Definition..........cccccceeevvveecieeeiieencieeene. 13
C. Research MaterialS .........cceevieeiiieriieiieiecieee e 14

D. ReSEarch TOOIS ... .cccciiiieiiieciie et es 14

E. Research LoCation.........cccveiiieiiieiiieiiesiieeieete e 15
F.  ReSCAICh StEPS .uvviieiiieeiiieeie ettt 15

L. In VItro ANALYSIS ..oovieiiieiieiieeieecee ettt 16

2. In SIlICO ANALYSIS .eievviiiiiieeiieeeiee et et e 18
CHAPTER III ...ccuuineiniiniiensnensnesenssecssnssncssesssssssssssssssssasssssssssssssssssssssesssssssssans 23
A. Trastuzumab Resistance Induction ...........cccceevevvieiciiieniiieeniieeiee e, 23
B, CYtOtOXICILY ASSAY .uveeruiieiieeiiieiieetietieeteesttesteeteesaeesseessaeeseessseensaesnseans 24
C. HER2+ Breast Cancer Related Genes Screening..........ccceeveeeevveenveeennnenn. 27
D. Honokiol Potential Targets SCreening ..........ccocuvevveerieenieeniieenienieesieeeieans 28
E.  Venn Diagram .......ccccoeeiiiiiiiiiciieece ettt 28
F. Gene Annotation Enrichment of HBRGS.........cccccovviiiiiiiiiiiiiiiiieiee 29
G. Protein-Protein Interaction (PPI) of HBRGs.........ccccovvviiieiieiiiieeieee, 31
H. Genetic Alterations and Survival Curve Analysis ........cccoeeueeviencieenienienns 34

I.  Proposed Molecular Mechanism of Action of Honokiol in HER2+ Breast
CANCRT ...ttt ettt ettt s e st e st e st e e st e e sabeeesanee s 36

J. Study LimitationsS.......ccecviieiiiiiciiieciieeciee ettt vae e e 39

viil



The Potential of Honokiol in Increasing Trastuzumab Sensitivity in HER2+ Trastuzumab-Resistant
Breast Cancer

| Made Rhamandana Putra, Dr. rer.nat. apt. Adam Hermawan, M.Sc.
UNIVERSITAS Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/
GADJAH MADA

AL CONCIUSIONS ....oooiiiiiiiieieee e e e e e s e et ereeeeeeas 41
B. RecommendationsS..............coovuviiiieiiiieeeeeiieeeeeeieeee e e eeennee s 41

X





