Critical role of Bruton's Tyrosine Kinase signaling in Neuroblastoma cancer stem cells: in vitro and
in silico gene-target prediction
NARPATI WESA PIKATAN, Prof.dr. Sofia Mubarika Haryana, M.Med.Sc., PhD ; Prof.Dr.dr. Soetaryo, Sp.A(K); Prof. |

Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Table of Content
B L8 LN o U= USRS i
Y ] 0] 017 LI o= Vo OSSPSR ii
TabIE OF CONTENT........cniiiiie ettt Y%
TADIE OF FIQUIES ...t e et et e e be e e e sseenreeneennes Vi
Table Of TADIES ... vii
AADSTIACT. ...ttt bbb ettt e e ene viii

1.1. ReSEArCh BACKOIrOUNG .........ccveiiiiiiiice ettt sttt s te st s be e be et s ae et e beeneesresteenbenre s 1
1.2, RESEAICH PrODIBIMS ... bbbttt b n s 7
1.3, RESEAICH ODJECLIVES. ... .ottt ettt st et e et e s beeteesbesteebesbeeneesbesbaenbenaes 7
1.4, RESLAICH DENETITS ... bbbttt 8
1.5. RESEAICH OFIGINAIITLY ....ocvviiiiiecic ettt st e st et sbe e te e be s ae e b e s beeseesbeebeenbeseeas 8

2.1 Literature review

2.1.1 NEUIODIASTOMIA ...ttt ettt b et e e bt e e st e e be e e sneenbeeanbeenneeas 10
2.1.2 Bruton’s tyroSINE KINASE ........cueiviiiiiiiiiiiiiiiesii et 16
2.1.3 CancCer STEIM CEILS ...uviiiuiieiii ittt ettt e be e rn e e nne e ennee s 17
2.1 4 MICTORNA L.ttt b et e bt e ab e e bt e e st e e be e e nneenbeeanbeenbeeas 21
2.1.5 MicroRNA in Neuroblastoma ..........cccoiieiiiiiiiiiiieiie ettt siee s 24
2.1.6 MICTORNA TEE-T1 .eeeiiiiiiieiiie ettt ettt nb et e et e e sn e e sneeanbeennee s 25
2.2 TheoretiCal FramEBWOIK ...........cciiiiiiiiiii s 26

2.3 CONCEPLUAL FIAMEWOIK ......cuveiiiieetie sttt ettt ettt st et ae e st e s be et e sbesteenbesbeeneenbesreeneenee e 27



UNIVERSITAS

Critical role of Bruton's Tyrosine Kinase signaling in Neuroblastoma cancer stem cells: in vitro and
in silico gene-target prediction
NARPATI WESA PIKATAN, Prof.dr. Sofia Mubarika Haryana, M.Med.Sc., PhD ; Prof.Dr.dr. Soetaryo, Sp.A(K); Prof. |

Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/

GADJAH MADA
2.4 HYPOTNESIS. ...ttt bbbt E R R Rttt Rt e 27

3.1 TYPE OF STUAY .ttt b et b e 28
3.2 Data SAMPIING. ....coiviiiiiiiiiii e 28
3.2.1 Population/Study subject
3.2.2  Location 0f the StUAY ......ccceiiiiiiiiiici s 28
3.2.3 Study variable and operational definition ...........ccccevvvieiiiieiiiii 29
3.2.4 Measurement MEthOd........cuoiiiiiiiiiiiiie e 32
3.3 DAta ANALYSIS ..vviiiiieiiiie sttt r bbb r e nnes 36
3.4 EthiCal CIEATANCE .....eoveiiiiiiiie ettt sttt ettt et e e nbeesnbeennee s 36

O T 1 TP OPR U PRRPRRTN 38
4.1.1 BTK is overexpressed and associated with worse prognosis in patients with
NEUTODIASTOIMNA ...ttt ettt e e bt sbe e s be e beeebe e saneenbeesnne s 38
4.1.2 Molecular Inhibition of BTK expression significantly suppress the metastatic and stem
cell-like phenotype of neuroblastoma Cells ..........ccooviiiiiiiiiiiiie e 42
4.1.3 Pharmacological suppression of BTK expression is associated with decreased
migration and invasive potential of neuroblastoma cells ...........c.ccoccviiiiiiiiiiiiiennnn 45
4.1.4 Suppression of BTK expression is associated with decreased neurosphere formation by
dyregulation of STAT3 and CSC-related signaling in neuroblastoma cells ................. 48
4.1.5 Selective inhibition of BTK synergistically enhance the anticancer effect of cisplatin in
NEUroblastoma CEIIS ......coiuiiiiiiii i 51
4.1.6 miRNA hsa-let-7i-p is a regulator of BTK expression and has a potential biomarker in
predicting neuroblastoma tUMOT OULCOME ........ccveeriiirriereirieesee e 53
4.2 DISCUSSIONS ...veeuteeitieteeasteeateeasteeasee e bt e as e e e beease e e bt e ahs e e be e eae e e be e aab e e ke e eab e e nbeeesbe e beeenbeenbeeanneenneean 54
Chapter V. Conclusions
CONCIUSTONS ...ttt bbbt 60
RETEIEINCES ... 61

SUPPIEMENTANY ALA........eiiiiiiiice e et e e sr e e be e s reeenee e 70



Critical role of Bruton's Tyrosine Kinase signaling in Neuroblastoma cancer stem cells: in vitro and
in silico gene-target prediction
NARPATI WESA PIKATAN, Prof.dr. Sofia Mubarika Haryana, M.Med.Sc., PhD ; Prof.Dr.dr. Soetaryo, Sp.A(K); Prof. |

Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Table of Figures

T T L= SR 16
T T L= USSR 18
T T L= T USSR 21
T T L= USSR 23
T T USSR 26
FIGUIC 6 ... 27
FRGUIC T ..o 38
FIUIE 8 ... 40
FIGUIC O ..o 42
FIBUIe 10 ..o 43
Figure 11 ..o 44
Figure 12 ... 45
Figure 13 ... 46
Figure 14 ... 47
Figure 1S ... 48
FigUure 16 .........ooooviiii 50
FigUre 17 ..o 51

Figure 18 ... 53



Critical role of Bruton's Tyrosine Kinase signaling in Neuroblastoma cancer stem cells: in vitro and
in silico gene-target prediction

NARPATI WESA PIKATAN, Prof.dr. Sofia Mubarika Haryana, M.Med.Sc., PhD ; Prof.Dr.dr. Soetaryo, Sp.A(K); Prof. |
UNIVERSITAS Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/
GADJAH MADA

Table of Tables

Table 1

Table 2



Critical role of Bruton's Tyrosine Kinase signaling in Neuroblastoma cancer stem cells: in vitro and
in silico gene-target prediction

NARPATI WESA PIKATAN, Prof.dr. Sofia Mubarika Haryana, M.Med.Sc., PhD ; Prof.Dr.dr. Soetaryo, Sp.A(K); Prof. |
UNIVERSITAS Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/
GADJAH MADA




	Table_of_contents
	Table_of_Figures
	Table_of_tables

