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AILLLLLP� 6gLLLLLTH hLLLLLk-_ !LLLLL-<LLLLL,% +LLLLL* oLLLLL: TP53 /xLLLLL3 JbLLLLLP 1)LLLLLy,"?l 
1;LLLLLeTs% )LLLLL./012 +LLLLL* 1)LLLLLyg8. QLLLLL"&t xLLLLL^1 1)LLLLLy: 6LLLLL-/ALLLLL: P53 1)LLLLL7?2 
)IL$?QL% 1)Lyg8 !LY 1Z/012> /6L?)L&?)L* +LjK JÄ hLk-_ +L* xL^1 1)Ly: OLP 
AgLTH L̀FN +L* 1L̀&?v xL^1 1)LT-/AL: J/ 5LP2 1L̀&?oLw cLV,?U> +L,CTn ÅL,- 
O?]0 5V= b$?Q% 1)yg8 +* !"r A93ÇK 1Z/012 1)g-h?`,%.

!LLS#8 1Z[LLB?\ 1;LLC?6LL: QLL-4LL3K 1)LLsk-_ 1;LL-<LL,% 1;gLLTT% )LLV$&'(!LL% 
!LY JbLP 1)L31)LPQLY> /)L9Y QL$9Y JK AILP� xL^z 1;L&'(!L% 6gLTH hLk-1l 
oLLLPQLLLP_ ÅLLL,- !LLL30/4LLL%> JÄ +LLL* ÅLLL,?É JÄ ALLL?0QLLLÑ 5LLL?@LLLV* )LLL./012. ALLL"&Ff 
!LLL&'(!LLL% )LLL* +LLL,-!LLL,"* 6LLL?)LLL3014LLL% 1)LLLg?@LLLP_> !LLL$? QLLLS"* JK xLLL"?Ö `gLLLT% 

Üáà )JÄ â !LLLY ä( +LLL* cLLLf bLLL$f JK QLLL93K !LLLC?6LLL?U. )LLL^1 +LLL,yH 5LLLV= 
1;LLLLLLLC?6LLLLLLL: !LLLLLLL"?OLLLLLLLM% dLLLLLLL,?01ALLLLLLL78 !LLLLLLLr 1)LLLLLLLsT,H 1;LLLLLLLB&N J/ 1;gLLLLLLL&M?0 
1)3014*.

$?@A$B $6C9D"E,5 $!9)FG5 /1234%5 67 8,9%,:7 )*1H: 
 - G-h?K 1)S#?2 
 -  G-h?K 1Z`gy% 1)-d3_ 
 -  G-h?K 1)ePÄ )1DR?6% OTf GY 1),ãå(
 -  J/012 1)P!?ç /1)y7?( 1)SCT* 1;-cpÄ )glioma, choroid 

plexus carcinoma, medulloblastoma, neuroblastoma(
  - J/012 1)éP_ 1)9#-Q% 1)g-h?`,%
  - G-h?K 1)P2 1)I?] - 1)V3c,$,?

IJ )K'9 LEM$N LO9P %& $?@A$B #$Q $R21"6,5 LIH %SH:
 - G-h?K 1)-@% 
 - G-h?K 1)yVP
 - J/012 1)y7?( 1)7i$* )!ef 1)T"9-Q?å /1)F3)3K( 
 - J/012 1)9V= 
 - J/012 1)éP_ 1)P0O,% 

WK `LLLLL3è 1)LLLLL302 1)gLLLLL-hLLLLL?`LLLLL* /5LLLLL$- 1DRLLLLL?6LLLLL% QLLLLLB&Vm 6LLLLL: 1)LLLLLS?@LLLLL'l 
1;LLLC?6LLL% 6LLL$&'(!LLL% )LLL* +LLL,-!LLL,"*. /)LLL9Y !LLLS#8 1Z[LLLB?\ 1;LLLC?6LLL: 
A#7LLLLL- )LLLLLPQLLLLL78 JcLLLLLe- !LLLLLY /02 GLLLLL-hLLLLL?`LLLLL* dLLLLL'{ bLLLLL,?ALLLLL78. WK 1ZhLLLLLT?| 
/!gLL&M?0Ä 1)LL3014LL% GLL3} QLL"?OLLM3K 1bLL&$?)LL,% 1DRLL?6LL% 6LL?)gLL-hLL?K 
6LLLLSP !LLLL-1oLLLLS% 1)LLLL&?0QLLLLÑ 1)LLLLS?@LLLLV* /1)LLLLsk-_ 1;LLLL-<LLLL,% +LLLL* oLLLL: TP53 
)LVMBN. /5LV= 1)L-ÅL8 !LY JK 1bL&$?)L,% 1DRL?6L% 6L?Z/012 1)gL-hL?L̀,% 
!L-ALkS% 1X JK )L,ê cLf [LBN bL?!Lf )LVsk-_ 1;L-<L,% GL3} QLC?É 
6?Z/012 1)g-h?`,%. 

T*2FU /1234%5 67- 8,9%,:7 87 LRJ $6<"VQ $62"6,5:

• 1DRLLLL?6LLLL% 6LLLLãbLLLLP 1Z/012 1)gLLLL-hLLLL?`LLLL,% E1l 1)LLLLS'OLLLL% 6LLLL$&'(!LLLL% )LLLL* 
+LL,-!LL,"* OLLTf 5LL$- ëí 5LL?!LL?> +LL* /oLL3] OLL-QLLH !LLC?É 6LL?)gLL-hLL?K 
OTf 5$- Üí 5?!?U. 
• 1DRL?6L% 6LSP_ J/012 GL-hL?L̀,%> 14L": !L"78 5LV= 1ZOLf E1l 5L'OL% 
6$&'(!% )* +,-!,"*. 
• WR?6% J!-Jz 6302 1)ePÄ 1)g-h?`* OTf 5$- ìâ 5?!?U. 
• WE1 cLLL?K 1)LLL302 1)gLLL-hLLL?`LLL* `LLL?]0 /!LLLY <LLL$Y 1Z/012 1)LLL&* ALLL$ef 
xLLL^z 1;LLL&'(!LLL% !LLLef GLLL-hLLL?K 1)LLLéP_ 1)LLLy?0- cLLLV3QLLL% J/ J/012 1)LLLP!LLL?ç 
1)LLLLLLLLLLLL&* ALLLLLLLLLLLLS-} 67LLLLLLLLLLLL^1 1XGLLLLLLLLLLLL8 choroid plexus carcinoma > J/ 

G-h?K 1)Si'l 1;Bss% rhabdomyosarcoma. 

$VW2*"A$Q $6MA$X,5 @$6Y<- $6MA$X7:

WK 0bLLV% 1)LL&MB,N )LLMBN J/ 5LL?@LLV% 6LL$&'(!LL% )LL* +LL,-!LL,"* ALLTPJ 
6LLLLãdLLLL^ 1)LLLL&?0QLLLLÑ 1)LLLLS?@LLLLV*. /6LLLL?)LLLL&?)LLLL* +LLLLjK 1Z[LLLLB?\ 1)LLLL^QLLLLY ALLLL"sTq 
5LV,78 JÄ !LY !LS?QL,- 1)L&MB,N 6L$&'(!L% )L* +L,-!L,"* 1;L^cL30_ +L* 
xLLLLLL^1 1;LLLLLL"M30 QLLLLLLyH JK QLLLLLLBiS31 )LLLLLLVkIN 1)LLLLLL3014LLLLLL* ;LLLLLL&'(!LLLLLL% )LLLLLL* 
+LL,-!LL,"*. QLL&8 ALLI3QLLf xLLîX| 1Z[LLB?\ W)LL= !gLL&M?0 /014LL*> /xLL3 
!LLL$?0å RLLLI* !LLL&BCN +LLL* 1)LLLI?Xl 1)LLL3014LLL,% !LLLef !LLL&'(!LLL% )LLL* 
+L,-!L,"*. 6LI,ï QL&,n )L78 1;gL&M?0 1)L3014L* +L-RL% !L"?OLM% ALTS?l 
1)LLLLLkIN 1)LLLLL3014LLLLL*> /QLLLLLg?5LLLLLPxLLLLL8 5LLLLLV= 1GLLLLL&,S?É ALLLLLMB,C78 +LLLLL,$? 
Q&SVq 6B,?01A78 1)CI,% /1)I,?A,% 1Zd-ñ. 

QLLS&$P 1)LLkIN 1)LL3014LL* 5LLV= AILLV,f 5LL,"% ]2 )J/ )LLS?É( )LLVTIï 5LLY 
1)LLLLLLsk-1l 1;LLLLLL-<LLLLLL,% +LLLLLL* oLLLLLL: TP53. 5LLLLLL?]_ QLLLLLL&8 +LLLLLLIN 1)LLLLLLMBN 
1;LLLC?É 6LLL?)LLL302 1)gLLL-hLLL?L̀LL*> +LLLjK ALLL8 AILLLPQLLLP 1)LLLsk-_ 1;LLL-<LLL,% QLLL93K 
6LLL?D!LLL9?K +LLLIN JOLLL?0É 1;LLLC?É )&ILLLPQLLLP JÄ !LLL"78 )LLLPQLLL% 1bLLL&$?)LLL,% 
JcLLLLLT- )LLLLLóRLLLLL?6LLLLL% 6LLLLL?Z/012 1)gLLLLL-hLLLLL?`LLLLL,%. 5LLLLL?]_ 1Z[LLLLLB?\ 1;7LLLLL&$: 
6L?)LkIN 1)L3014L* )LPQL78 6LS~ 1)L&Ik#?l 5LV= 1;LSV3!L?l 1)L3014L,%> 
!LLLLM?0cLLLL&7? !LLLLr 1ZxLLLLf J/ JÄ JGLLLLòV% JdLLLL-ñ. WK 1;gLLLL&M?0 1)LLLL3014LLLL* 
6j!9?`w 1Do?6% 5V= cf 1ZGòV% /1XG&kg?01l. 

!?x* !&'(!% )* +,-!,"*ô
xLLL* !LLL&'(!LLL% /014LLL,% ALLLpQLLLP !LLLY 1bLLL&$?)LLL,% 1DRLLL?6LLL% 6LLLã/012 GLLL-hLLL?`LLL,% 
!L&SP]_. !L&'(!L% )L* +L,-!L,"* ALC,H 1)L"g?| /1)L-oL?{ 5LV= bLP GL31| 
/oL$,r 1Z5L-1ö !LY JL̀I?| 1)LS?)L8. WK 1Z/012 1)gL-hL?L̀,% E1l 1)LS'OL% 
67LLL^z 1;LLL&'(!LLL% OLLLP A#7LLL- +LLL* JÄ 5LLL$-> /)LLL9Y 1)LLL9e,- !LLL"7? E1l A#7LLL- 
+L* 5L$- 1)Lsk3)L%. +L* ]01GL% `ML-l +L* 5L?2 äáâÜ Jõ7L-l JK JcLe- 

ëáà !LLLLLY 1ZhLLLLLk?{ 1;LLLLLC?6LLLLL: 6LLLLL$&'(!LLLLL% )LLLLL* +LLLLL,-!LLLLL,"* A#7LLLLL- )LLLLLPQLLLLL78 
1Z/012 1)gLLL-hLLL?L̀LL,% OLLLTf 5LLL$- 1)LLLe?!LLL"% 5MLLL- 5LLL?!LLL?U. 6LLL?D<LLL?+LLL% W)LLL= JK 
1)LLLL"g?| )LLLLPQLLLL78 1bLLLL&$?)LLLL,% ALLLLCf W)LLLL= âááà )LLLLóRLLLL?6LLLL% 6LLLLã/012 1)LLLLePÄ 
1)g-h?`,% d'{ b,?A78.  




