JMJD3ERRIE AR A REHRY
VER RANEIERSS

CIRA - &k
SIf : FEZEIR




BRI T

s

JUB 52

R REE PR R T e e I B 4 e
R ER: 5/105

«5577:1.5:1

md




WHORIRER S 572R

WHO 2007}

> T 4 FhiE
AWHO 9% - I . I, IO IV v EEEREMEREE (EHE)
v SRR R
v IR E AN
v BT E A
" . v BRI
'WHO 925 . 925, 305f# R
> /D52 o 2Rl eI
v TR R
v R 5 R A
v SRR TR
v R SRR T I
> Htb #4257 i
v ERESEIE
v B ETEHERRE
v MR R




BN R i

ﬁﬁﬁ-’-‘ -1=1
VBT
Histology Astrocytoma Oligoastrocytoma Oligodendroglioma Glioblastoma
I
___________________________ e - - - i 1

! /‘J\

DN stutrae IDH mutant IDH wild-type : [DH mutant IDH wild-type
|
: +
I Glioblastoma, IDH mutant

1p/19q “”d_ ATRX loss® . I

ether genetic TPS3 mutation® 1p/19q codelation I

parameters : Glioblastoma, IDH M'd-t‘fpi
I

| .
I
I
Diffuse astrocytoma, IDHmutant | & |}  Tmomsmsmmssmsmsmsss—s -
'
Oligodendroglioma, IDH mutant and 1p/19q codeleted Genglic testing not cone
or inconclusive

After exclusion of other entities:
Diffuse astrocytoma, IDH wild-type
QOligodendroglioma, NOS

===

Diffuse astrocytoma, NOS
Oligodendroglioma, NOS
Oligoastrocytoma, NOS

* =characteristic but not
Glioblastoma, NOS

required for diagnosis

Louis, D. N. et al., The 2016 World Health Organization Classification of Tumors
of the Central Nervous System: a summary. ACTA NEUROPATHOL 131 803

fONA NN\



Rt ﬂ?ﬂﬁ@ﬁﬂiﬂgﬁﬂg

8q24(CCDC26, rs55705857);

11q23(PHLDB1, rs498872) ﬂ“ﬂgmm- S
W - gP?
GEGI'FU

r555?|}5-E|5T
tnm IDH1/2 Mixed Oligo- —, (90 -
w 11q23 Frnneural]@ TP53, ATRX, other Astrocytoma SEEEAOI
Germline CIMP

Alterations #;\

% o, An RBI, Ana astic > Glioblastoms
g niher A"t'

20913 (RTEL1) t&m +/, -10, EGFR Amplification, other 1¢ Glioblastoms
9p21 (CDKN2A/B EE" (Mesenchymal, Classical, Neural)

Germline
Alterations
>
w 5—15* All Gliomas
20q13.3(RTEL1, rs6010620); TERT)
9p21.3(CDKN2B, rs1412829) Germline Alteration

Goodenberger M L, Jenkins R B. Genetics of adult glioma[J]. Cancer Genet. 2012, 205(12): 613-621.



B ERIES TS BURAET

1p/19q3LERE

i
* IDH3E2

« ATRXHERZ/TP535E2

X
e

« CIC/FUBP1323%

« H3 K27TMZEZE--5R;S R ch 26 R g
« RELAREgIE--=EEEE
» Braf-KIAA1549E Kk &—FE AfnE! 2 12 4 s

« Braf (V600E) 3235— PXA

B2 R 2 e

2Rt

+ TERTRE)TFIE—D



WHOPBRRTERZ <A

2007 )ix 2016)ilx

> 21 4mpa i iE > 3RiE 2N MmpFnL SR B RabhiE
v EHEBERMEEE (EHE) v MCERIERYEEEE_ (IDHZET . IDHEF4E . NOS)
v Rt EeERmEE v [BIERER M _(DHZEE . IDHEF4E . NOS)
v SRR L AHARTR v RREMARE_(IDHZEZ, IDHEY ., NOS)
v (8] ZE R 2 2 A AT v SRIEHRIEES R, H3 K27TMZEEL
v BRI v DIRRTE_(IDHZEEE 51p/19q95isk, NOS)
e v BRI RS (IDHZREE ##1p/19g#k%k ., NOS)
5 &%Hiﬁéﬂiﬂﬁﬂﬂlﬁ O ﬂ‘?gﬁ??}ﬁglﬂﬂ?@, NOS
N O [B% & DREMR REME, NOS
v B aE R /L SRS R R TR > Hih S G0 B
v DIRE WK R v EMRBERARE (EHE)
v () as A/ 5 B T B R 5 4 B R v EERTEMRE FAEE (SEGA) TSC
- Hit#HE LR didins sy @
v BRSNS ‘ )
v B REE R R s PR .
L O R > BT RNES EEARRE

> ME R RIE
> BB



WHOPBRRTERZ <A

2007 ki
> G5B {RBETE

v BERHHRETE, fHE
v RA LI /AT EY

v [ZETRRE

v B E

v RKZmfaEY

2016}y

> BEt) ZMpaE
> BEEFZMAETE, NOS
> BEEF HAnE, EiEESE
v BERFARAmEE, WNTEGER
v SERARE, SHHEUER! 5TP53%RTT
v BERIYMBAE, SHHBUER! 5TP53% 4
v BEtIZmARTE, JEWNT/IESHHE!
> BEtHHARE, AN nE
v SER AR, SHAE
v {RLF Yt /455 RY
v }_‘_/z2 Wﬁ’}ﬂz:ﬁg
v Ke¢mAa/ 8 B




| BREERERRMNG |

RIS
A




CEAE

FREAY
gL
P L
ADP#Z
SUMO




HEEAEREED

Trithorax
ctivators W . Repressors

K4S .

'[ K27 '| K27 '| K27

K‘4 . K4 g
- .

'| K27

ON

@ Acetylation
@ K4 Methylation

@ K27 Methylation Polycomb



T ‘HEERECIEND

EESHEGE : H3K4, H3K36, H3K79

LEFHDE - HAK20, H3K9, H3K27



HERZFE{ES

Protein Domains Phylogenetic Tree Name, Synonyms* Substrate Specificity

PLA2G4B, CPLA2-p
FIH, HIF1AN HIF10-N803

HSPBAP1, PASS1
JMJD5, FLJ13798
JMJD4, FLJ12517
JMJD6, PSTDR, KIAA0585 H3R2me2/H4R3me?2
o = s FBXL10, JHDM1b, KDM2B  H3K4me3, H3K36me2ime1
- = FBXL11, JHDM1a, KDM2A H3K36me2/me1
KIAA1718, JHDM1D
PHFS8, KIAA1111, ZNF422
PHF2, JHDM1E, GRC5
HR, AU, ALUNC
JMJD1B, JHDM2b, KDM3B
JMJD1A, JHDM2a, KDM3A
JMJD1C, TRIP8, KIAA1380
JMJD3, KDM6B, KIAA0346
LE UTX, KDM6A, MGC141941 }I-BK27me3~me2
UTY, UTY1
JMJD2A, JHDM3A, KDM4A
JMJD2C, GASC1, KDM4B | H3Kome3ime2
JMJD2B, KDM4C H3K36me3/me2
JMJD2D, KDM4D j
JARID1B, PLU1, KDM5B
0 - O JARID1C, SMCX, KDM5C
- - JARID1D, SMCY, KDM5D
e - o JARID1A, RBP2, KDM5A |
¢)—e JARID2, JMJ

®JMiC @JmN OPHD OTdr QArid 11Fbox | 1C5HC2 ®CXXC |TPR |LRR sTCZ <emPLAC

++M‘

}FBKQ{TBQ&TH

il

o ©

b H3K4me3ime2

i

Cloos P A et al. Genes Dev. 2008;22:1115-1140



JMJD3

Chr 17

0 I L~ B A

EET
o

TE"

"Gk

"Gk

"Tzh

"TTh

"TTh _X

"TTd

“TTH

"1

"ETd

"1

"k

"bzh

"bzh
“czh

"Ezh

Zzh

Tk
Teh

Teh

EARY

ZTd _

CH;orH

R

i
o=
+ |
o
A
™
O d/
O
o
5—5
_
S
- A
B
¥
§ R, |2
O & T
i
| ~~
ﬁ. %
7 #
AP Q
g
=

R

gt
R— N — CH3




JMJD35hdvEs

#| BRyEE
SpniliE

RU5 BRyEE

| B K7 YR




JMJD35hdvEs

HiE & (2= ,




JMJD35B[HTES

)
m\:\l,
md

A N
P |

BHYERFNEESTHZA
ST , JMID3 FEikK

o HDHI B 4Hk

o« IR E A
SRS,

o JMID3ERRFIEEPRIFRIARIEZINAE LR R

rnﬁ',
iird
NS




Fl=la)RRn

«IMJD3ERRIEAE & EFRIER ?
«IMID3ZFTIX A FHH ?



SC08—

JMID3TE A IERBERFIRRERRIFRENRS

IEFRRIEHIEF S ETRERIR R



S RA

o P R FER

IEFEBRBE G RFDA999d

AR [ERfeEim il 152451
o BigbEn  EEE (ExmisEsER/ SETaiE )
o RIFRRAERE

o iRk Kaplan melerlf
CoxZRZE=DT




IS E 2

e 23+ 152 14
o MRl EB76 %76
o FFWY  3-76% A 41.55

I - e 5 52 LA

I s L L SR i

[0 e i 36 L s S A

O Jz i s L 5

O 2L el 5

I o) o 00 2L e LA

B Lo LI N L A

0 i e 2 Lo L G et ML R



X (&) . EIRBR (R)



JMJID3LE B i Jeg P IR R A

A.M__NM

v v . L]
L « 3 o e o " -
£ T
s e @ >
%. ..:. b4 T ) " [ ] %
P & v e |E
S v pa » ’ s
. w A s o
Y > po oe L
g P o '
& a
k3 O * & .
i 0 > Tl I
o 9 ‘ ®g N TR L i
v s » 4 = L
- ”
- $ u,
e &
s ) Sl K v
L3 . » .. .v,“ -
5] ® 4
& L - - 2 Ly <
¢ 4 . " aadl X
» & . ® . T
= o
o
e * 4 o =
>
& aﬂr u.n %, “ il
- £
& . « -
: ; o
®9 okt " I & 5
* o - & »
- - L :
-ﬂ » (2 : ; > . a9
v o o - "
e & ¢ H
* e . L P .
- % * . ® -
- - ' . :
> ' a 4 - N
. T e
I - Py D v ] . @
& L ] &
J 3 g s ® > . s - &
- L ]
= < §e . * @ » LA
o 8 & . * - * pu. A
e . - &> b
1 ;._'
- e . L -
L [d y » y
- o >
-
» [ 3 g o
ryl
. v e o,
- . » & S
S B e * v o ¥
o » [
. ] o L .
L » 2% a . . » 2
“ 2 T
v e. & ) = 2
G ..._-. .. B -
rd -4
< -
..
- " s
» >
A s i

=249 (B)

{REBm (A) .



EZH21E B i Jod T ) 3R 18

MuJﬂ

v
I & & 143
. . ' ’ : :
. s : ‘ 4
- C # § - -y ¢ 2 X
. v
A -. - .b o—. ; . m
s ; Ay L
. { & d » - - » =
o . -‘ . o s ;- % % o
ek ; . o
¥ " L W * " e
g @ Y » ’ §'" 2
. i s . : .
T ®, : b
. 3 PO .‘ 4, o \ N
F W, ¥ pr M o AR
o 4 § AP S N = Y RR 1
. - ’ - .- |
H) AA Y L] ™ \d - s &
» 3 - < A - h . 'y o
- - 5 ‘ s .
* ® Ve~ Vg /Y - AR ' !
R E » » & L
. o /™ & 3 . ’
. i L S R 4
L
[ [ % ° [} ol LS ’ .. ; .
-4 " . Sl o ._
L » o
““ L™ ‘ v - i /
ok 2 - 4
¥ ¥ [} - L] . .
. - B [
; > e .
L | A o R 3 . "o
. ] e * § ¥ > A
. - - e . e . 5 %
: W RS ok ’ <
N .. ® , . \ ’ S Wy
- 1 v - " e
& 3 " e ~
. = B L] b :
L ¥ - [ LI ’ n
b o ; . 4 . 8 2 4 ' i ’ 3 F .
. - >
o, .o-\ % ] - . ¥ < " " <
- 5 . 3
v % Rt SO . e :
2 . X 3 - - .
. - L - v a " b Y
»
® & -. P . - ’ A i S %
. L f ’
.2 " Y L4 "0, A v ¢ - ; d
3.8 \§ h ¢ 3
F e * ’ ' iy
. 2 ¢ -,
3 A " " - ; i . ol
.l. - T e 2 PiE
.4 - -
X b5 “ny ¢ %
" Yy e I { ¢ °
\ » LS C
" P L :
s - g ' .
a P - R, o X . '
| o - - = s
4 % . " o. -
N 3 v “
. \j - v ) » @ a ; N
» - - a 5
L] k g .
2 . o Y ’ : _ KLY
- 3 ° :
. . b = '
. " Y 5 3
/
. - >89 ;
. R, ° . -t w ]
C : { \ .
y 1 L fam
- 4 . - .
] ' 5 :
- -~
% o . "
- P -
- * - % L . .

&hnl (C). %%l (D)



JMID3, EZH2FIH3K27me37ERBRE-hasRiA

JMJD3 EZH2 H3K27me3
2 5
fHiE Bl P BHIME BIYE P BHYE BIfE P
WHO I % 2 12 0 14 4 10
WHO TI% 15 34 1 48 18 31
WHO %% 9 43 9 43 18 34
WHO IV 3 34 13 24 10 27
NS S 0.025 0.655
Rl 17 46 1 62 22 41
= 2% ) 12 77 22 67 28 61
YH L 2 2R R 0.105 0.37 0.94
J;;‘EEE w’ﬁ f‘w 24 83 18 89 35 72
RmANB A 5 40 5 40 15 30




RRRERJIMIDIFIEZH2RIAFITEAIXER

-
o
o

B C 100

=1=JMJD3 negative (n=123) JMID3 positive(n=24)

3 80 "‘,‘,jﬁ.‘fggs"“"m (n=29) ) 80 —{-E2H2 negative (n=129) 80— :::ﬁ ';'t;gatwe (n=83)
- R ~+=EZH2 positive (n=23) RS
S = p=0.009 =
S 60 £ 607 S 60
=3 3 5
wn 7] s
el -IE et
§ 40— g 40— E 40—
: < :

20 20~ 20~

it
0 | | | | | i 0 T | T I 1 ) 0 I T I T T ]
0 20 40 60 80 100 120 0O 20 40 60 80 100 120 0 20 40 60 80 100 120
Time (months) Time (months) Time (months)
D 1o E 100+ F 100
== EZHZ negative (n=89) e
80— == EZH2Z positive (n=138)
. 80 ~4=JMJID3 positive(n=15 80— g
=0.04 positive [n=15) = "

. " X ~H-UMID3 negaiive(n-30) X 303 hegariee ek
: o £ 60 2 60—
=3 =
- @ S
§ 40— S 40— S 40—
5 z o :
o o o +—+

20 : : 20— 20—

R
0 I T T T T | 0 I I I I l ] 0 T 1 I I ]
0O 20 40 60 80 100 120 0O 20 40 60 80 100 120 0 20 40 60 80 100

Time (months) Time (months) Time (months)



Efchx-EfRMEERE S EFNE EED

BE=RD SE=ERD
T8 P{& RR 95%ClI P {8
I PRAFALE
FRS( >45/<45 %) <0.001 1.323 0.45~3.892 0.611
MERI(EIR) 0.31
WHO F2I(ERBIMESRZ) <0.001 390 0.78~19.54 0.098
g Rty
Ki67(>10%/<10%) <0.001 37.27 4.66~298.31 0.001
EZH2 (FHIE/BBME) 0.04 476 0.94~24.01 0.059
JMJID3 (BRI/BRIE) 0.003 0.246 0.69~0.88
IDH1(58 3 BY/EF4EHY) 0.06 0.764 0.24~2.46 0.652




IMJD3S R B 5 E RN AR R X TR

IR ATFERS1IE n JMJD3BHIE JMJD3BIE P{H

e 0.015
EH 59 8 51
g 48 16 32

Fig (%) 0.12
<45 61 17 44
>45 46 7 39

Ki67
<10% 43 17 26
> 10% 37 7 30

53
K45 45 15 30
ISEEG] 62 9 53

IDH1 0.692
i 29 6 13

By ARy 34 9 25




g

SEINABRFHIMIDIBRREKES.
& JMID3FRIAKNFERR ERTBHI R B RIS S EIe 280+ =
& JMJD3Z2ATSFIOATsEEZOSHIIR TG EF,

I




T A

JMID35KEEDFRBEHEES FEFELAESEA
2RISR FRIA/ TR S EETIGAIER



MHESREE

o BRIRTEEEG JRR TIE&PE 4737
o BERBIB PFS ( BXIZEMEE A )
o RBHAERE

& PCR¥ISangerillz

O FiHERE Kaplan-meierif CoxZREZEDHT




w—— B EH#hIMID3, EZH2, H3K27me3&ix
EMGMTFIATRXZESL

JMJD3 EZH2 H3K27me3 MGMT ATRX

% P+ SEE% P+ W% P - % P - $EE% P
AFlAA 24 6 25.00 0.27 3 12.5ﬂ|_012'| 4 16.67 0.7216 66.67 0.92 12 50.00| 0.01

HEOXER n

F%
pGBM 23 2 8.70 10 43.48 5 20.83 15 65.21 3 13.04

AA
A 24 3 1250061 7 2917 0.11 8 33.33 0.6817 70.83 0.47 11 45.83| 0.01

ﬁﬁﬂ sGBM
rGBM:1 23 1 4.35 12 5217 9 36.0 14 60.87 3 13.04

A, EFHIERE ; AA | [BIZREFAMIEEE ; pGBM , [RAMEREEMHIEREE ; sGBM ,
QLZi R HRESE ; rGBM1 |, ¥IRE AR AR R HAEIEE.




SCI6— EfAySiEiRIDH1, TP53FITERTpETIRTS

IDH1R132 TP53 TERTp

HAOARE n
RKENESY P RTENE% P RLEWME%L P

AF1AA 24 18 75.00 <0.0001 15 62.50 <0.0002 3 125 0.043

A
pGBM 23 3 13.04 2 870 12 52.17
A. AA
24 18 75.00 <0.0001 15 6250 <0.0002 2 8.33 0.007
Eﬁ*DSGBM
rGBM1 23 3 13.04 2 8.70 14 60.87

A, 2R ; AA | BIEEERMIERE | pGBM |, [RAIEREEHIERE | sGBM ,
P IERREIHAESRE | rGBM1 , ¥lRERRIFEAIER IR,




ERHpEiEEHRIJMID3, EZH2, H3K27me3FE A
W

BMGMTHIATRXES
=¥ 2% Measure of McNemar
JMJD3 EZH2 H3K27me3 MGMT ATRX agreement test
+ - + - 4+ - + - + - Kappa P P
+ 1 7
JMJD3 0.06 P=0.657 P=0.34
- 3 36
+ 9 4
EZH2 0.349 P=0.013 P=0.18
- 10 24
+ 9 6
H3K27me3 0.172 P=0.215 P=0.17
- 13 19
v 11 5
MGMT 0.487| P=0.001 P=0.05
- 6 25
+ 27 5
ATRX 0.452| P=0.002 P>0.05




EfHiuirEEHERIDHL, TP53FITERTpSE RS

=F,-3
Measure of McNemar
=¥, IDH1 TP53 TERTP agreement test
MUT WT MUT WT MUT WT Kappa P P
MUT 21 0
IDH1 1 P<0.001 P>0.05
WT 0 26
MUT 14 3
TP53 0.724 P<0.001 P=>0.05
WT 3 27
MUT 14 1
TERTP 0.856 P<0.001 P=>0.05

WT 2 30




Sos—

_ EfAREirER R

09 07 1

Grade-|
Grade-R
IDH1-I
IDH1-R
TP53-I
TP53-R
TERTp-I
TERTp-R
MGMT-I
MGMT-R ||
ATRX-I

ATRX-R |||l

[ [
| Il

144 04 0506 1

[
il
|
|

HUAHEORaRE

IR
IIEI
1l

Grade Il

— — —
S — S
—_— —

[0

I TRTTIBEI
IR

I

62227203

HDDDDDDD

[

| Gradelll | Grade IV

3 34 36 37 38 40 42 43 45 46 03 03-R2

:III II:II EEEER EEER B EE &

JOORE
HUHEOHHE
I

1l

B Missense Mutation B Truncation Mutation § Promoter Mutation = Wild Type

Positive

| Negative



P FMCIFIPFSAYRHR

A 100 B 100 C 100+
=S & 3_9
[~ —JMJID3 positive(n=8) > g S i S —IMGMT (n=31)
= . g 'S ~ - 1EZH2 negative (n=34 L~ = negative (n=
g 80 ~I1JMJD3 negative (n=39) E 80 p=0.0(;‘B S ron) g 80 I IMGMT pogitive (n=16)
e —l p=0.02 E § P=0.042
& 60~ & 60 &£ 60
) [ [+ ]
> - =
.5 7] w0
w 0 w
@ 40- 2 40 2 40
> =) o
o 2 o
S a S
S 20 £ 20 £ 20
o = o
@ o @
o o o
0 T T T T L | 0 | | | | | 0 | | | | |
0 10 20 30 40 50 0 10 20 30 40 50 0 10 20 30 40 50
Time (months) Time (months) Time (months)
D 400- E 100~ F 100-
N ~IIARTX negative (n=15) R =
S ~IT1ARTX positive (n=32) ® —UDHT MUT (n=21) [
> 80 p=0.004 s  go- ~UDH1 WT (n=26) % 80— ~ITERTp MUT {n=15)
1) L] p=0.024
s .| 3 o
T N & 60~ E 60—
= = QB
‘ = =
S 40— ? @
o e 40— = 404
o = =
o o o
£ 20 o iy
o 20— c 20
bt o @
( = 2
o Ll_l_| Ll [ : @
0 I | | | ) & = L.
0 10 20 30 40 50 0 T 1 I T 1 0 T | 1 1
0 10 20 30 40 =0 0 10 20 30 40

Time (months
[ ; Time (months) Time (months)



EW*EHEH*@%E‘P FSRIZEIZ=D T

A5 A LRl 2 EAVS oI
= 1) P RR 95%CI P
I RS AE 5 A B e )
GV 0.015
>45 % 29 10
<45 % 18 19
) 0.841
5 31
iy 16
WHO 472 0.000021
11 /11 23 23
[V 24 8.5
RARE (J5 & E)
TP53 0.193
MUT 17 21
WT 30 9
IDH] 0.000069 3.513 1.206~10.238 0.021
MUT 21 23
WT 26 8
TERT p 0.024
MUT 15 17
WT 32 9




i | ERHREAREEPFSRZEZE O

o n R BERD SERD
(A) P RR 95% CI P
SRt (JRARE )
Ki67 0.000425 2.887 1.248~6.679 0.013
Ki67>10% 14 8
Ki67 <10% 33 17
JMJD3
+ 8 17 0.02
- 39 11
EZH2
+ 13 85 0.08
- 34 17
H3KZ2/me3 0.84
+ 9 17
- 38 11
MGMT 0.042 3.763 1.530~9.258 0.004
+ 16 7
- 31 15
ATRX 0.004
+ 32 9
- 15 28




B HAMCHIFIPFSRIRS

100
-
=
[ —1IDH1 MUT(n=21)
Z an IDH1 WT, Ki67<=10 and
E 80 = IMGMT négaliva (n=10)
= —1IDH1 WT,else (n=16)
L
o p=0.0000009
E 60—
[+ 1]
= L
wn
v
g 40—
o
b=
o
£ 20
et
a

0 T T I T |

Time (months)



I

< JMJD3, EZH2FIH3K27me3FTEKFEIMESR
BIE—EIHE , IR MEEIMERNSERTIHE , HRYRE
IKEAZETEL,

S MGMTHIATRXEIFE K FEIMESE R BIGHRITPE
ZEA—3,

SIDH1, TP53, TERTpEMESALBIGHIEEIRTSS
E—3 , BRI R ERIRHIS(H.



e INGE

SRREEAINENARE , B ETET&RERER
AR, | —ER B AN ST eiEd{LAYRET.
wKi67iFiEEE]. MGMTZRIA/KIERIDH15EZIATSHH
Ean LRI E R AR bR BRI T iE REER.



6=

JMJD31ERIREERRER N 2 FH A



MHSEE

o BR[RIEYHEEAR : U251 U87 Hs683
@ BRI : hJMJD3/pLVX

& RT-PCR¥JWestern Blot

o JtRyeBEFICCK-8

w Transwell
w MS-PCR



IMID3 AR S FIEA R R Rk F

2837 UB7 H3B&3 U2

HIK2Tme3 i s e S
UTX .

EZH2 _— - —
[ |

Actin



S EFREAIMIDIRUS7FIV 25 1A ZE AR

U251

Ik
=]

us7

£
L=

=k
L

=t

=
I
=

&
b
=

relative JMJD3 mRNA level >
relative JMJD3 mRNA level [0
L
=

empty vector JMJD3 empty vector JMJD3

JMID3

Tubulin




JMJ D3I RS e aE DAY R

A U251 B us?7

JMID3 Vec

e T o e[ e TR
AL RAR S (R PR T o

_.:r 2 c . - ™ Lt
3 ecc" ; ﬁ, e, s e HrY
' 2 Otk o ”1?1"-5‘?“: il . ;j ‘Wﬁ »”

:J'I‘"--" = ..':- - ) ‘_J:‘_i:’
P 7 -.‘}a.{:

q)ﬂ'\‘_\ -‘; ‘3 [» ke - s 4
B sl TN o
’:b:;h O" I "c :3-': 5\ q | -;;-p‘"-‘:o : _:_;@:;‘,_',""l-} ; e
a¥boq B T AS @ a¥]| V2@V g 2
< Ps e, 2, o SR o B P L
e W e 3 v N o it b, JHve
AR - o e o o ..“:'.':r;ﬁﬂ#‘? > 3 P
& x w O ..-. 2 S ‘_Jl‘" | S, 1
& wAID WWx Demifes Pt S :

150+ | | 3 I
o =
[ N
= s 600+ — —
= o
a 100- o
- E 400-
© — — o
(&) >
2 50- § 200
2 £
>
£ . -
0




Vec
i*.
; ;
“\
%

H rd L l - e
VWl T A ~.m_ m._.,. v
L g _M.T..hi.ﬂ £ % Ly n_.... L
= by b ~ Wi - » .-
"y ..._..r.u!....?...,....#..; Pigt R e e 11 *
s Wy B oA o X A gLy
% - .... . .v.. Y
B . e r 'y
g™ )

us87

| # 3
‘ ..ﬁ._._..: = 2
), ' = r T T T T
‘ i (=] f=] (=1 =1 (=4 f=2
—E il L SR F (=] [=] [=] =] (=]
i o w -t Ly ] o~ -
o g ;
() e Ty o i A0 e
— BVl W e
M 5= .- . playy Jed s|jes AuojesBiw
B b | L : e ., d.qr 2 ..1..|
AT AR B - Wy - . L
i _ H
) PR
; L] .-‘.' -..-.F ;
C Py i .._..r
L £
..- - P..l. 4 p— 0
' . %

U251

Q’b
&

-}

100-
80+
60+
40+
20+

0

JMJD 3B R RIZZEae/I80=20

JMID3

~» -3 ) pleyj Jed s|jea Asojedbjw

D
W

55




JMJD 3B R HpR RIEaRE /IRU=

>
oy

— U251-JMJD3
- U251-Vec

- U87-JMJD3

F=
o
J

L8]
§-
A

N w
A |

-
-
1

Absorbance value(OD)
e
Absorbance value(OD)
+*

% |
%
"
‘::6
s
%
% |
%
2
'%4



Vec o /s

JMJD3 .

2.0+ |

1.5+

0.0 T

1.0- —

Relative colony formation rate

Relative colony formation rate

2.0+

1.5+

0.5+

0.0




JMJ D333 B B4R SR AR R HRR Y=

‘ Us7-JMJD3 | U87-Vector 80- B3 US7-JMID3
4 ”: B UST7-Vec
g et &
5 ] w 409 | E
£ ] ° o
8- o i
1 @ 207 |}
: oL Lidbad,
: & %
C‘)Q
PR G0/G1 (%) S (%) G2-M (%)
hJMJD3/U87 66.21+2.27 17.18+0.49 16.17+0.95

Vec/U37 57.14x1.17 25.75x1.45 16.59+0.77




JMID 3B3ENFERE(CFTH EERE(LS I¥a5HE: M

Unmethylated DNA-primer methylated DNA-primer
UMUMUMUMUMUM

A
500bp —>

200bp —>
100bp ——>



BERiERI M) D3FEJJ¥$E’H§*HEE§ K

- ™ae ® ‘ o 3 #.-_
. Wi & = 7 R ¢ > ° * ~ {
: ® - ®.,. e & & .
| : ae - * % )
7' ars : .‘““ * L o P y 3
S < ] : . ™Y c -y .
N - ) > L ] . WL P » . & ‘. ‘ @ . ® Y N
é & be R o 2 1 B .
' -t B e e e =S,
® Ay, g - B Ta B > of . A s 8 d. @ 2
] - v - £ . > » ‘ L -]
el 4 F 1 2 L ~ \ - '
'. Yo ey o - = . ,-. ¢ = .‘; % Q @ - . ®
e 2 Py K4 o » - ® o @
L= ° « & - ; & -, - »
& L & ~» a - .0 In L x LY
. ~ X & . ™ s -
. : L J ‘ b= o #‘ - ‘. r ‘
% ey oy o .o . W9
2 ® 9 * e - L .
& - Y ~ 7 i n b = Y ..
g k3 "’ ' il . ’ 2 .‘ LA
- - &N W d ¢ ® e €% 0 oy -
- U5 : R . R v |
. N Za . % , L ‘W ° 5 ¢ "N
” - ol ; __..' ® E 3 & & " s -~ s ® M - N T
® e b o T - o ¢ N i N . g, .5
% i y 6’! % ‘o . .. C €
2 @ ® 7 [ e : 2 B R §
5 & . " & e ] - o e %120 pym
* oY L J : : « . W « =
B . . » 100 pm o - - - »
- - « - _ ' - venpg. ™ PRl MR A
- - i r w V& ., i‘ + “ X :‘ 5 “ .1
R e W, 0T el ] 28R B Ve nt A g o !
281 28R 28-1'7y s St Y e e g gl g e T
! ’;f / & = v a 4 L 4 g r' " A ’ NS - 'r‘,‘\-?'
r w & - - -’ ., T". " e .- - .
{’ rd ’s: "'. »> v - ﬁ &, % _,f-‘_ 3 J © a ‘_" {
. 3 ‘ 2 1.}
L & - % L " 3 ;-‘ &y a ."‘. ' " & ‘ﬁ 8" .~ 4
’ - 9 : - 4 % p o L oo O Y e z". x
: AT P A AT A SR : ¢
: e ' a2t g [ ! 9o o . ' .
Y : 4 s 4 4 ‘:; . 4 v &* 7 1.5.!‘ 4 - itg 5’_4 *:_ y ' & i
. ;’ ¢ of 4 f% ot i i ;‘k Y i e '.:}- o S o
e » . % '} . W e ‘Coie .?;l":r ’;g,{f =7 Ll .
o~ ¥ - ¢ @ LT DAL, s N
e » F & . . . o r b i ,
- - - Y. .p-‘,f)‘“ - f 1'% 2 I/e e - ” " P 8 i FE
- p ¥ > £ ¥ » - i 25 , f-'ﬂ v,
i S ' ]‘li - e d 4 ‘ 1 4
of . - 9 L 1% o ’ ‘
' ®$ VYD LI ST a
e F48 - : _."_; ' ..'lt? ) b g *
- /J.'i ! o . ‘ ; -~ ok E . ‘ L d - .:q*- J 7 . ' . f A '.' .
i &4 . prl o "¢’ &7 . )
.‘ ’ & 2l .."‘ # ; .‘ -ﬂ‘t‘ > ". ‘. ,. l* y =1 « s . ' ;-.’ .-'.:‘
e | ” ’ X ’. g Ve § > s 4 o
¥ ” - p - e ‘Tf ok h‘ftti p L ‘i- l'ﬁ; )5‘ " . > !mf—_a
a x w =t = i L '.. 3 . & o \' 'li'\- o =
? ia 7 o » N e . e e % s ®. Nl BT
. - Tl e - i =




BeERESR MID3EEIFREATIERRAKT

JMJD3 ait P
BETE BETE
FREhF B 4 5 9 0.358
FEENFIEREN 5 2 /
ot 9 7 16




UL

o JMID3PFHIRREBHBERNEZE. TEFEIEsES] |

W B R SafeE R A I YRR E

o IRIXIMID3ESE MR EHAME s G0/G1K R

MmN FI AR B IETE,
o IMID3EHFRENWESEHIMID3IE

IS

d14

KK

ERYR

A<— , Alge I EEMBAYET=LE.




i5me

i5aie

1. JMID3ENABLREFRIFTIAKFT.
. JMJD3ZFRIRIK N pERR TR IERY R B F IS5 E S =M

B&

N

[ H . | ™\

3. JMID3 gJLMERZEFFDR-2
A FRfEE A

4. JMJD3TERDIE
RIS R FNH

\\\

iR e 2R ApyeaRy

41_
=]
(53

AREIEFRE—HIHE |, IREE
, IMJD3IFRIKIEZET(E,

Vs



i5me

i5aie

5.IDHI1, TP53, TERTpfERMEE REIEHIERTRES
B—E , RIBEEREEAERRRAE
6. JIMJD3e] LUINHI R ERIEEIEaIBRZE. 1T IE5ERE
1, RBBEERREF AIEEEER.
7. 3FIXIMI D3 MEERAR T G0/G1X+~ , M
HDH iR R TRE 4R I TE.
8. IMID3EF&miFREMESEUMIDIBRARIAKET
ERNREZ — , Al geifFEEMBRIEELEH,

i
Hij
—

1







MSP Result
T e POVEERY U M
PRO® PO PO

JRa.ad. ”’3!_!!'

000 Wo09

NOM WO0P BO




E iR ERYRH

A oD (Il GBM (IV) B A (I) AA (IlN) AA (Il1)  AA ()
Patient 17 Patient 04

Initial Recurrence Initial Recurrence 1 Recurrence 2 Recurrence 3
Initial A Recurrence 1
R _
i‘ g;::aﬂgns. Initial B Initial 7 mutations: 4 _
Initial C 25 mutations:

RYR1
4

ADAM29
Normal ® 12 mutations: N | ﬂﬂgﬁ;
Tissue ATRX 24 mutations: orma «1 mutation PDZD?
T TP53 ATRX Tissue ;
1 mutation: 16 mutations:
DIDO1 —
IDH1 FAT? 8 mutations: « GPR112
. IDH1
« PIK3CA 2 mutations  pecurrence D ,f_; 53
TP53 »
-
. Recurrence B Recurrence 2
24 mutations:
14 mutations —» FAT1 T _
TTN 39 mutations:
= Ubiquitous AKAP6
= Shared Recurrence 3
= Private Recurrence A
Recurrence C
B Chemotherapy % Radiographic progression Astrocytoma (A)  Anaplastic Astrocytoma (AA)  Oligodendroglioma (OD)  Glioblastoma (GBM)

Johnson B E, et al. Mutational Analysis Reveals the Origin and Therapy-Driven Evolution of Recurrent Glioma[J].
Science. 2014, 343(6167): 189-193.
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Pilocytic astrocytoma: pathology, molecular mechanisms and markers. Acta
Neuropathol (2015) 129:775-788
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clinical history

EGFR amplification (~35%)
TP53 mutation (~30%)
PTEN mutation (~25%)
LOH 10p (~50%)
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Common Precursor cells with IDH1/2 mutation

TP53 mutation (~65%) Loss 1p/19q (>75%)
ATRX mutation (~65%) CIC mutation (~40%)
FUBP1 mutation (~15%)
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