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1. Introduction

1.1 Cell cycle progression
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1.1.1 Cdk kinase activity
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1.1.2 Ubiquitin ligase in the cell cycle
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1.2 DNA damage response
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1.2.1 DNA damage sensing signaling and cell cycle ¢ heck point
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1.2.2 Check point recovery and adaptation
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1.3.1 The role of APC/C

32

+"3$3

+122D74

6039) 7

6) L



4 + "9 I
I 1 & 1
4 # ! 8 + "9 3 & & | 5
$3 & 03 + # + 1> )$14 "9
! F+5
I 8 I 6 4+ 12327 6- 4
34>74
I + "g
I 54 "9 3 8
4 8 5 )
16* 4+ 122D@ C 4+ 12 2F@) ! 4+ 122F74 & +
3 ! ! #
I 4 I
5 # & & 4) & #
S A $6! 4+ 122>74
3 6 4+
122E74) ! ! 5 I

33



34 # !

RS S
. 4+123174 "9

I 34 &+ "9

I $ 3 16
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1.3.3 Regulation of the APC/C
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1.4 ldentification of TRIM39
1.4.1 TRIM39 and Xnf7

) & + &

"9 8 ! , <6 4+ 122>74

, < RE2% +5

+ < & 6C
4+ 3 D@ 4+3 376 4+3 3 74, < !
I 6"B)'B ! 7+ I+ ; /I +
! . 0! 6# 4+ 122<74
#9 $3  "4" , <
: +5 &
I 4 , <5

3<



, < 5 ! I 5 I
6C 4+ 3 D74 5 &
! /

! , < by I 6# 4+
122<74 6. 443 <@: 4+ 3<@C :$+3 @ 4+
3 3@ 4+ 3 374, < &

! . 4 ! , <! 5
| +5 | :
6 4+ 122>74
, <5 & #
4. o, < "9 |
/ & # 8 4
0 & 4
, < & ) + I #
6 4+ 122>74
rol , < +5
S + F+ D1S DFS / ! , <+
& 4 + ; ! 4

3E



1.4.2 TRIM39 function
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1.5.2 Bcl-2 family and apoptosis
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1.6.2 Post-translational regulation of p53
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1.6.3 Ubiquitin ligase of p53
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2. APC/C®®™_mediated degradation of the Bax activator
MOAP-1 controlled by the TRIM39 ubiquitin ligase
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2.3 Material and method

2.3.1 Plasmids and protein preparation
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2.3.3 Transfection and siRNA

- F6 75 5 !
! A 4C ! 8 6& 75 !
4 = 0 ) ="3+
5 14 3 65Y00 0%0 00 Y7
5 & & |/ [
6) 4+ 123374 ! I +
6>Y 0% 000 % %% 0 Y7+5 4
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2.3.8 Flow cytometry assay
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2.4 Results

2.4.1 TRIM39 is an Xnf7-related E3 ubiquitin ligase
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2.4.2 TRIM39 inhibits MOAP-1 degradation during int  erphase

) ! /

="3 5 5 "9+5
="3! "9 4 !
="3 5 5 "9+5
C 8 !
2+3 D +6 ! +1 038 +
& 7 ! 8 5 + &
="34 ="35 ! ! 8 + 5
I'$ 038 + 3 & "9 =



03 ! : + &

#3 6- 414 #74 5 !
"9 4
) "9 6- 4143 7+ 5 $5
="3 4 +5
="3 ! 6 "9 7 !
; 5 #' #"
DD 03 4 ="3
5 | + 5
! #' DD #'
6- 414 74 5 "9 |
="3 4

2.4.3 MOAP-1 is an APC/C ©" substrate
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2.4.4 Depletion of Cdhl enhances susceptibility to apoptosis in
response to DNA damage
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2.5 Discussion

2.5.1 TRIM39 as a novel inhibitor of APC/C
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2.5.2 APC/C links to apoptosis
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3. Ubiquitylation of p53 by the APC/C inhibitor TRI  M39
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3.3 Materials and methods

3.3.1 Cell culture and synchronization
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3.3.2 siRNA knockdown
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3.3.5 Quantitative real-Time PCR analysis
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3.3.6 Cytosol and nuclei fractionation
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3.3.7 Immunofluorescence and live cell imaging
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3.3.8 In vitro ubiquitylation
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3.3.9 In vivo ubiquitylation
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3.3.10 Pull-down assays
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3.3.12 Statistical analysis
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3.4 Results

3.4.1 Knockdown of TRIM39 induces G1/S arrest and i  nhibition of
proliferation
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3.4.2 G1 arrest induced by depletion of TRIM39isd ependent on p53
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3.4.3 TRIM39 interacts with p53 and regulates its s tability
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3.4.4 TRIM39 can synergize with MDM2 to affect cell growth and

apoptosis
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3.5 Discussion

3.5.1 TRIM39 as a novel E3 ligase of p53
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3.5.2 TRIM39 inhibition could be used for cancertr eatment
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3.5.3 p53 status determines the outcome of TRIM39 a  ctivity
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4. Conclusion and perspectives
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4.1 TRIM39 is an inhibitor of APC/C
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4.4 The regulation of TRIM39
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