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% CXorf67(chromosome X open reading frame 67)7 4 K % Bt 40 i 2 DL R R AR 4D SR Fn 82 B P 3 f 5k 3k, T
T AR K ] AN B A R AR o AR AR R TR 20184F, #F R & ILCXorf67F 5+ 1 Hi 7 PFA(posterior fossa
group A) T A % & FE kL, XH B T X CXorf675 fE Fn AL 893K & . PFARL Z & H ZOf £ & e g LA + %
MREMARERGN — M, XA TR OGS EETEY I, bTHDET G AREZ AR BT K, TE
k. B A E R & W CXorfo7 7 DL 3F 41 4 PRC2HY 7 1 A 4 I DNA I R & 4116 2 % F B L4 £ PFAR % & i
FRED G, B ERTEZT - NEEZNA UL REEIET R 2. AXEEX B A& I CXorfo73 ik & H AL #]
HAT T AR 0 B 4, SF 2t 7E (WPFAR % 48 B8 B JA 7 SRus Se AT T T, N R A MR AR F R AT T R 2.

Ketinl

CXorf6 70 TY AR Xpl1.2200 &, H&H 1
ANEF, HmRNAAL & 19394083, Horh R SepEST
1512, A 503562, 43 F 5 h51.9 kD, B T
TNt HRAICHG— /NP FNAb, K555 i
RTFLER(E ). CXorf67 FE BN EANIAZ T, TEE
b ERCANRSE, AR EBRIR A R 39%, BT
KAXRTFHEKSE A B =4E5HMER. ERKAT
AT, CXorfo 7T1E R WG AR =18, HIEN
JLAT R0 8 3 . FERUA T, CXorf67 ARSI
AUf. ARk BEAETS, HEGRR
1 H:AFPFA(posterior fossa group A)MV 2 4 fEIR A1
"B DB IA] J AJR (Vi S ATy ek,

1 PFARIS S5
%45 598 (ependymomas ) & & AL TE P AR 42 R 55

CXorf67, PFAZ % % Ji£ %, PRC2, FR A (B4, B w6y

(central nervous system, CNS)#Z: | j7 it g, &
AT E A R, Fe B RS R A
W R BEBEAERAMILES A kA, BT AR
P 2 A R 22 DL T RN, T S 2 A g W 22 UL 1L
i, H R R E8(Z75%) .

TE20154F 21, ZAE MR /328 F LR T4 2Y
PEEZERAE . B HWHO T ~ TS SR 7SR5 2% Ao
J Z RN AHOCHE T E AN A, N BeAT R i g ik
T i AP A A7 S0 I AT . 20154, Paj-
tler {1 17 2 75 3o XoF 50013 B A PR 41 Y DN A
FHIEATE 0T, WA R A TSR, e T
HHE(spine, SP). #: [ (supratentorial, ST)FI%E | (poster-
ior fossa, PF)AY 2 48 e W R4 A5 34, A TR B i 44
“NSP-SE. SP-MPE. SP-EPN, ST-SE. ST-EPN-
YAP1. ST-EPN-RELA, PF-SE. PF-EPN-A. PF-EPN-
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B(&12). RS BIROFIZEAI S, PF-EPN-A(fRIFR N AAfESILRghE S, PR LA 3% . PRATIG 477
PFA) 5 tbf i, #EE50%. PFEAEBUER3MI I,  Bif2E, S A (overall survival, OS)Z1°860%, Ifij
PF-SEEFZE LT A E#E, PF-EPN-B(f## ~PFB)T % Toitt A1 M (progression-free  survival, PFS)I{Y A
RIEAETF DAEF AP (P 1304), TIPFAKZE  33%™Y. PRAB S5 R 19— B4R Sl 1 70%11)
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Bl 1 CXorf6 745 M B4 sFI O KBTI, (a) CXorf674 %503 R EM, ~10%APFAIE & FLCXorf67587F, ik Lge7y T4 R 7
CXorf6o7THE U N 2 227 1~122%)37 B (hot-spot mutation region); (b) PONDR (predictor of natural disordered regions)s34% 5 F-0.5 (& J0 )7 X 45k,
ERT0.509 94 ¢ DXIR, A AR XTI Y S C X orfo 73 M R AL R AR AL (0 B

Figure 1 Domain structure and disordered regions prediction of CXorf67. (a) CXorf67 contains 503 amino acids, and its mutations which are mainly

located at the N-terminal region (71-122 aa) are found in ~10% of PFA tumors; (b) PONDR (predictor of natural disordered regions) score higher than
0.5 is a disordered region, and below 0.5 is an ordered region. The abscissa corresponds to the amino acid residue number of CXorf67 protein
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Anatomic compartment Supratentorial (ST-) Spine (SP-) Posterior fossa (PF-)
Molecular subgroup SE EPN-YAP1|EPN-RELA SE MPE EPN SE EPN-A EPN-B
Median age (years) 40 1.4 8 49 32 41 59 3 30
Frequency 4% 3% 18% 1% 5% 4% 7% 48% 10%
5-year PFS 100% 66% 29% 100% 50% 88% 83% 33% 73%
WHO grade | I/ I/ m | | I/ | I/m I/ m
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Figure 2 Classification of ependymomas. Based on DNA methylation profiling, ependymomas are classified into 9 subgroups, and 3 in each
anatomical compartment of the CNS, spine, posterior fossa, supratentorial. Among the 9 subgroups, PFA is most prevalent and has poor outcomes
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IR AFAE CXorf6 i 3635, AN, HEIT10% 0 i
CXorf6 TAFTESAE, X LL5 AR F R AL HTECXorfo7THEEN
Ui — B JF 2R (B 1 (a)). ERT R R & X e g
AERXFCXorfo7THIRE M, WA & IX L AR 5
PR FEHAEAEATATAR 1,

R RO A AT E A B 1Yl AR,
TR SR, XL PRI 25 R R AT T e 2 ek
g N e Al T B R I — S T
Jirt PR 2 A8 RS AN i A 7 43 S5 B Pk 0 2 Fh I A,
AN ) 2343 B 04 B X A7 i s AR R [l Y7
FIBBURRMEAT 22 5. H RTPFA R = 8 iR 1) 3 BR Y7 FBL
FEFARBEHT. B TX R EHLH S AR 2, B
CHBERIRIT FBOM T %, PFARIE A IR & R
m, iR BT DR A, A1—EAESS T
REFRTPFARY 2 45 JBe 0 Ay 7 N A 25 W67 T B

20184, Pajtler It i [Fl ! it i %F 6751 PEA Y 22
PRSI FEAS DN A H A 15 1 R 3Rk 3% i TR A 53T,
B HAE— R0 53 ORI A, X BE R R 2 (a5 477
AR, HAFARNE SES R R —E
FREEMARTE]. PFATRIZE 45 IER B 4R ELA AR A {4 4 it
AR, (R HIE AT e MERIE B 3, HAR 5L
PRI D1 $00728 S (copy number variations, CNV)!"L 75K 24
17.3%MPFAH R T 1q¥ 1S, JIF BRI £ 0 A0
ek, KSR, PFATRA 22q8514k(6.9%) 6qk2K(6.4%)Fll
10q# 2k (5.2%) %10 (s —R e, WA K
CXorf6 75378 F1 g 3%t IRAE R — I EeA T, HER
BT =T R R B R0, (HEHT 5N At
R#EM . 20204F, Gojoi AT o w545 IR HEA TR
A RN AN P [F)RE & 908 b &G 3 R I CNY, - T HL
FHLE T 53 SN AP PF Y % A J50%8,  PFARY 245 R h R
Sk TSI RIS B S i £, X
b 200 JH B 110 55 4R AR AT BE RTPFA TR 2 48 s 0 AN R LA
K iga i R AH K.

2 CXorfo7iliid FHU FH3K27TM S AT
HLEHRIPRC 21 16 1k

20164F, ARFFTRIE, PRFARIZ MR — 4 &
TE 20 2R 13 A R 2 7 = H AL (H3K 2 7Tme3) K F- 1
Rel'™ 20184F, BFSY A A 7EDaoy 40 Hh | F S e I vE 45
A TR 1 R4 24 % 5 CXorf6 7 1] BELE A 1Y & H i,
K IHAE Z RN 2 A 2(polycomb repressive
complex 2, PRC2)AY3M %02 i EZH2(enhancer of
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zeste homolog 2). SUZI12(suppressor of zeste 12)F0
EED(embryonic ectoderm development)''. Ffif5 1924~
WFFRIESE, CXorfo7 3 Zim ik 45 A M HI EZH2 ) H L 4%
RV T AR H3K 2 7me3 (1 ACE 120 MLk wF
5 FeH, CXorf67#| 5 H3K27M(Lysine-to-methionine)
AR AAE I E B G T PRC2AGTEYE.  HRiE N A= Y
Jigi#f 5 Jo e (diffuse intrinsic pontine gliomas, DIPG)[F]
B —A B R AR L B B R, i
80%AFFEHIK2TM A, A% J5 140 25 M i R ok 1Y
EZH2 A )T HAW I, AL TH3K27me3
IRV BT R B, A T CXorfo TRk A 403~
41 6F IR FH1)(K27M-like peptide, EIKLP)FIH3K27M
KA G AR B AN AT AE RN, H M 406X b7
K27MZEAEN f(E3()). WFFE R, A AIKLPRKE: AT
PIAEAR SN S R EZH2 A6 1, T 5 A M406E 875
AIKLPRRBIN G Z0m My S AE5R—3 R sEe 3k
HIM406EZ 75 1) CXorf6 7N FEREFMPRC2AH HAEH,
BN HEH3K27Tme3 /K I, 2 i AAE X ARG
HIRIFFE H A K ICXorf67 FIPRC2 22 A A7 7EAH T A 1,
—ANE R R W R, BR T U20SA1
Daoy, KEB/THEBAFEILCXorf67. 1EEH T L IAEMHN
HIEZH2 F ILHE R B A T M, CXorf67#Y HHT i 44 MEZ-
HIP(EZH inhibitory protein)”). iX2ERF5¥ 21, CXorf67
FATH3K27MR FARRU B, S8 I HIEZH2, S804
H3K27me3 7K F- T FE(I3(b)).

TE K293, 7%IDIPGHH I A H3 %A, (HIR S
CXorf671) ek LY, [AImE, 75K Z4.2%MPFAI %
BRI KM CXorf67HI B2k, (HENAH
H3K27TMZAE ) S, AN A A S i i
AR P R 2 B Y, B a0 SR i 40 i A E FEH3K 2 TM %
A%, W CXorf6 7 3R b SRAFANHIIRE; =2, dnsf
Jit I AL CXorfo 75 Bl 4k, WIHH3K2TMAEZAEA
2 ARTX RN E R A S PRI FER, B
2 PFA I 25 45 5098 A DIP G i 988 248 Bt 23 43 591 A
CXorf67MH3K27M % A8 22 SB[l — 4~ H b ——A1 il
H3K27me3, 3R JE— KMl Z ik, A, 5N
JEER] R AR, & FAMBTD1(malignant brain tumor do-
main containing 1)F1CXorf6 7T mFEl-& 8 H AL &
MBTD 1 KR4 A 39~ 2 FE 1R ) A C X or f6 711
WA S — B (R FER254~503), 3% NRlA L aT A
HIH3K27me3™ . X —45 RS T CXorf674E TRk A
U IR 5 T HAMHIPRC2 NI BE,  ELIR R IX —HL ]
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Figure 3 CXorf67 inhibits H3K27me3 through a H3K27M-like mechanism. (a) Sequence alignment reveals a H3K27M-homologous sequence at the
C-terminal region of CXorf67, in which M406 corresponds to K27; (b) similar to the mechanism underlying H3K27M, CXorf67 binds to EZH2 and
thereby inhibits the activity of PRC2, which consequently blocks H3K27 methylation

TEBRPFATY 2 A5 IR0 1) HL A MR v ] RE LA,

3 CXorf67iltPHIKIPALB2-BRCA2IH 45 A
fIFIDNA R JRER A %5

HFT, 48 k25056 TCXorfo7RIMF T AR Bl SE HAE
EZH2E PEI I FIH3K 2 7me3 F 8 v BT & 48 B S REFIHL
il JRIFIY. ABARR T 456 FMHIEZH24b, CXorf67/2 7
AT LB IR AIHLRI e 2 FAT L0 I —A~ T
YEH/R T CXorf67 7 —EZMIIRE, BICXorf67n 2
582 DNAJR]JE F 2 (homologous recombination, HR)
BREP. FATE el S B, R BICXorf67
1R 2218 B 4H I X DN A5 495305 (W camptothecin. eto-
posideFlldoxorubicin¥s) B ANHUR. i id fEU20S40 L h
AT SRPEVTVE- TS 30, K ILCXorf67 Rl BEES 511
EAFT, BT CMEZH2RHEED SN, R &Gtk
FIDNASE B ARG R 15, QIPALB2FIBRCA14E.
DIRESCIR A I, CXorf67(1) 5263k T LA I H DN AT
s FHIRADS1 fociBIE K. B AIAIL IR 5T & 3H,
CXorf677% 4 —Bt5BRCA2 PBM(PALB2 binding mo-
tif, EDPBM)FFFIMILLAY 13 E IR (420~432), 5T
CXorf675PALB2IZE & (K4(a)). HE—0F5E KPR,
CXorf67if# i FIBRCA2% 136 4+ 45 G PALB2& [, 111
il TBRCA2-PALB2E SWIHIE R, #EmilfilHRIE R
A 4(b) .

T EAE B, CXorfo7IEHRIBE FIIEE, A
23 MA06ESEAE 1M e A= el A2, W CXorf6 73X —HT A&

BRI REF AL LE & AIHI EZH2 A9 . XA~ %
PSR T #8378 T CXorfo7— AT ZLAHT DIRELAS, T H %L
(A2 N PRARL 45 R A 7 H T — -8 Y SIS
FIFH A EE B3, PARPHIHIFI(PARP inhibitor,
PARPi) H Hif & 2 WAL ifE F T IR 7 HRAE 5 5 b6 1 i3
1 TPFAJE i 2635 CXorf67, HHRIEE 4 T— Nk
FIHRIARA, A i i APARPHM I, [iDNASASE
Wi TCE B, it —50 5 il A8 DN A XU KT 24,
A2 HRAG 2 B A Firb 83 40 i st PR o4 JE 2k 224 DN A
SN IBET. FRATHFH 2 8 R AR 4 it 5=
FU TG s S AR AL A/ N BB, JIESECXorf67 i #23A 1)
i e PARPA il 771 B S5 B v A B, T AR S
TS 36 97 B A A R kX B R B SR 005 1 B O
3R PR T AT LA | R 0 A P9 £ DN A
Wits, XAt i CXorf67 FIPARPHI i 71 )[R B 75 FH
SRR A A BEA RO X BEDN AR G T8, M
T 5 1 s TR TR

4 CXorf6 MIFIRITENISE

CXorf6 7455 MAEPFARY 2 B I i 223k, H T
KT XA G5 W R FIHLE] i AT R AR &
B, CXorf6 71w FR38 5 REHR 21 X Bt I H 3
1k, fFR B LEDLRIATE2E. Heoh, PRAJY % A5 9% 40
HOAEAR IR RE, AT LA JAPRC2IM 3L [H (i ik
(AnCXorf67HM1C170r196), {HZXTPRC2A%.0N I EERYFRIE
FEBEA S, RN & B, PRATRY 545 BRI 1) ol S R DR 4
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(a) (b)

PARPi ——( PARP1/2 ,

Y/ A/ A/ A/ A/ A/ AR

Serine-rich region

N E— = 2 — C
347 = 468 l
Y/ A/ A/ AN/ A/ A/ AN
400-413420-432 |
I 1
425 Low CXorf67 High CXorf67
CXorf67 PBM: PIPQQWDESSSSS =
BRCA2: PISLNW FEELSSE CXorfg J— m
o a0 - m CXOﬂGT/
ARALB2N. ARALBZa.
N NN Mo N
RAD51 RAD51
HR repair HR fails
Cell survival Cell death

Bl 4 CXorf67ifid FIBRCA2FE 445 & PALB2RINHIHRIE A . (a) FPHIXT L /R, CXorfoTHAN & H — B BRCA2(PBMIFFIAH MRY — B
5], XEJEHNF T CXorf67 5 PALB2IK4E A5 (b) CXorf67iE it HIBRCA2E 135 445 & PALB2E [, i T BRCA2-PALB2E S HITE AL, HEM
FHHRIE A i A AEIMGIE R, QSR At PAR P01 [ I A DN A Y BAAE A5 52, W00 fi 8 20 i D9 G325 0 AT DN A B 40468 52 1T 5 1 SE T
PBM: PALB2Z5 45567

Figure 4 CXorf67 inhibits HR repair through a competitive binding with BRCA2 for PALB2. (a) A fragment at the C-terminal region of CXorf67 is
homologous to the PMB motif of BRCA2, which is revealed to also mediate interaction of CXorf67 with PALB2; (b) CXorf67 interacts with PALB2 to
block BRCA2-PALB?2 interaction and thereby inhibits HR repair, during which if PARP inhibitors are introduced simultaneously, tumor cells would die

due to DNA repair failure. PBM: PALB2 binding motif

fiF (hypoxic gene signature)FlHFHG A B G 2AH %7,
AR, MR AR BN 5 I & B T A
RIS 2 (gliogenic  lineage) AR5 4028 6 B H 2D
BHRFIE. A FoT R, PFAR S B 40 M vl BER R T
Jii SR TC A A it (gliogenic  progenitors) A TR AR T 41 it
(roof-plate-like stem cells)™). 3 3% /INEUR ki & B 1
P[] s ] o5 OB () B A I RN A-seqill 74347, ik
T TR A 24 i 3 ) (L P 174 356 PR R 15 3 Lt — il 4
F Ry B R B R E T, 5 PRARY = R A H AR W =
FEARLPERT . 22 e 240 3 o e 3 4 PR BT AR A ASASL S e
TS R A R IR, I SR TE S R R B
TRAECIRAS T ARAF A —Fh R B, 13X — [l H [ A A
B ARESMHR WA S CXorfo7 LR, HAS A 894
THLHRIRA 4, LA CXorf67i%) b 275 EPFA MG &
AR OCHEN R, XL R H AT AR AR k. Ah,
S CXorf6 71l % th T DNA R B AL TR R IK, Ha0
SR AR DA B (U PFAR = 45 IR am i ), R
K 2 SRV AR 5 HIL TR J SR 2 — A 174 ) 4
2.
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5 LACXorf67 e KR I IRIEfEPFA R

SR

CXorf67 1201 84F- 4 e P S5 V- M 7E PFA B 25 45 5
J RIS, I — R IIBIEST K IR I A S 1)
KLP/FHIFH3K27TMZER, #E it R EZH2, MM
3 S 40 P HB K 2 7Tme 3K T2 sl o B 7%,
CXorf6 7RI g N — A~ 25 W 4 o, 38 i fb 2 1 1
CXorf67-EZH2MAHEAE, ATk EIH0 I PFA MR 4
MR E R, 20204F, FRATEERZEKI T CXorf67A8
MA AN I PRC 236 P 1 ) — AT g —— M i HR &
S PRI REAR AL T AR R BB X% R f4 1A
JPORME: — i BB 2 BHL K C X orf6 7-EZH2 fAH HAE I,
MNTTPRZ 4 I H3K 2 7me3 /K, JE Ml e L K po 3=
ik, IREMS R AN A Y H . B AT R ARIE A 3R
AT DAk 2T EHAN BAE /N P2 K, (X
AT AT TR A AR S 0. VXA Ty, PRAR
125 1) 1N B4R S s FH T C X orf6 7-EZH2 A H.AE
A EZH2 MRV AY 256 UL BB E FThae. 5
XA AL FE IS B B RIRTT ORI A L, 5 — R LT



CXorf6 7 HRIEEZ DIREATRYT SR W AT LA b A e
HEAGPRIRE B B, S5F H AT C A 8 [ PARPRY A i 771
P F I IR LAy LRI A0 S8 A5 A7 A [R) YR
ZHBRBE AR, R PARPHI 1B A i 7 el A7 e —
ASAT AR PR F G R a7 sems. Harki1e
28 R DG I B R O R A PARPHI 57 VA T P PFA T %
R IGIARES. BLAh, B CXorf6 73k AL
BTG, LICXorfoTHMHIHRIEZ JJEhl, Xt CXorf67
(2B, ] BB —AN A WA iRy Y
Femg. oI Un$E iR PFATY % 48 iR Hh C X orf6 7R 1 R 1A
K, BE— AP PR A A HRIE &, (15 b Ja 20 g
XFPARPH 77 S iUk, MATiF5 2 T 4 BT r AR
Tt WF9¢ & UPFARY 2 B R il e & 4 1 LR
55 EC A 40 M R DR AT T 2 L A R, i 2
OB RFIE S CXorfo 7T FGA R B A L ARTIAE . (1
B, EXAN IR RS (5 Sl T et —
ANBHLIE PRA Y % 45 I A 1 A RS2 1Y) B L 24 ) R

6 AGLER

5 R A 9P 0 v L PRANIY IR 1) 22 258 R vk
R ey, HEZRAEBRLIL, HETLREZRT,
PN 8= AR T 25, BRI 2,
PRI SR AT SR R ) P 25 0 R TR YT IR T R ) —
A

H i CXorf6 74 & X 7EPFATY 245 JEIRE v /% 44 79 ol
M7 TIRE, BRIAMHIPRC2FHMGIHRIZ A . X484 BT
RCXorf67 Rl BERUN — WAL S —Fh R bz T
CXorf67-EZH2MAHEAEH, TSR PFA & 41
MAERKEBEB; HHb—FRIET CXorf6 7R8I
HRAE A BB, DA I el 75 s 200 A X PAR P 1l 551 51 T g
J&, IR BITEPEPE R O R AN I AR

HBRIE, CXorf6o7iX A7 DI RE A PP HEIRAS
HIF. CXorf67IH#EPRC2II N RESE LAY, T4
CXorf6 7TE R U IFRNFRIA,  (H 27 S b 1% 30 pi R 4
(imaginal wing discs)"id Rk NIRAI CXorf671t, htie
%51 EH3K27me3 i B . T CXorf674M I HR I
BEROARSFHEIRAR, 5 AJRCXorfo7H L, FIEAYCXorf67
JUTP5E Ak T ATHRIEE MR e (R kR 45H).

RPN

F 4 NECXorf6 723843 MR (1) DNAS 16 &
FITIEE, X FIPFAR % A S0 B i A TE B2 75 4 O,
XS] 5 Y S R AHL A Rtk — L iR R

BEAN, BT X PRATR 2 45 IO I R BT 2 19— TR M
&, Bz RES MO R AR A IR AN AR . RS AR
RIFISHYRRL. YT CXorf6 74 VTR PFA T 38 45 5y
W Rk, WFSEE A HUR A iz e & 2B 1) Bk 3 R
. AR KB, BRI RIECXorf670 LG K
H3K27me3 IREAI, {H2 H NS5 N ELEART]
A CXorf6 7L 3k T 5k # 2P 318 CXorf6 7 M 2 T
AN B /INEH, HOASBE R PRAJ 2 A5 iR ™), s
AT REZ G T N IRCXorf6711) 75 — BHEH I fE it
DNA[RFEERERHABE, i IRCXorfo7 A HA X —IIHE.
ANJRCXorf67 B3 R FhAH Bk 57 DI RE N 7] e SR s PFA Y
FEMWIE R, 28R, NHEBRCXorf67 ] RETE ZEH AL A
T Bh A BE FEA Y AE . 5238 i —Fh T g
J&, CXorf670) 5% L IHT 2k A e e — e e AR Y
AR R O, R R Rk L, A
RE BT X — R 4. WHE AR
CXorf6 751 AR FE N TR/, 15 CXorf67 H.
A LR WIFAH B S D) RE, RIFDHIPRC2FIINHIHR;
T3 A X A o F R P CXorf6 71/ e3R8 5, W LA
PRI CXorfo 72 11 HE WS B M UK Sl PFA Y 2 45 I & A

B2, A NEEWPRAT IR, 5T CXorfo 74
HRIEE 0 & B T — A 0T LA S - Il R 5 Y
5%, BT (8745 & PARPII I . T 245 02,
i T PRARL % 4 R 5 A CXorf6 703235 7K - IX AR
K, W, BOITHRIT CXorf6 789 F 5 TATENLE], & AT
IROCHER S, A T RBIE— 28 58 LT IR HLHIEE X PFA
T3 A TR N HVATT SR AN, CXorf671EDIPGY
A= e 20 e 5 g v A TE — E R I ek, OF
HAAFRHT LRI CXorf6 717 4238 9 N TG 22, I
N CXorf67E X HEIEAAE H -t 2 ¥ 7 1 — A IR IR 7 b
B FEBETEAANRER, Wil iFoe Mg AL 3L 53
FIRENS A BURNRE B0 RO & 2 iR T4, i
AR AR PE M AC3E: H ATPFARY 2845 B LA S HoAt CXorf6 7
FEn IR R AT TG A TS AR R A 2 HoE
25 FH B R XEAR SR

1 Pajtler K W, Wen J, Sill M, et al. Molecular heterogeneity and CXorf67 alterations in posterior fossa group A (PFA) ependymomas. Acta

Neuropathol, 2018, 136: 211-226
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CXorf6 (chromosome X open reading frame 67) protein contains 503 amino acids and is predicted in silico to be mostly
disordered. CXorf67 is barely expressed in most cell lines and human tissues. Therefore, for rather a long time, our
understandings regarding functions of this protein are quite limited. In 2018, Pajtler et al. discovered a high expression of
CXorf67 specifically in posterior fossa A (PFA) ependymomas. After that, CXorf67 attracts increasing attention and efforts
to explore its potential roles in PFA ependymomas. Based on DNA methylation profiling, ependymomas have been
classified into 9 molecular subgroups. Of these 9 subgroups, PFA is one of the most malignant and aggressive ones with the
highest incidence. PFA ependymomas mostly happen in infants and young children with a median age of ~3 years old, and
are generally refractory to chemotherapies. Current standard therapy for intracranial ependymomas is surgical resection
combined with radiotherapy. However, the lateral localization of PFA ependymomas renders them hard to be removed
completely, and together with a lack of chemotherapy options, they generally have a poor prognosis. Research from
different labs has so far revealed two independent functions of CXorf67 in PFA ependymomas. One function of CXorf67 is
related to the inhibition of PRC2 (Polycomb repressive complex 2) enzymatic activity and thus a global H3K27me3
reduction in PFA ependymomas. Results from several studies consistently suggested that CXorf67 functions as an inhibitor
of PRC2 through an H3K27M-like mechanism. These findings implicate CXorf67 as a promising therapeutic target for
PFA ependymomas, and efforts to develop drugs based on this PRC2-related function of CXorf67 remain on the way. On
the other hand, a recent study revealed the other function of CXorf67 that is involved in DNA damage repair—CXorf67
inhibits DNA homologous recombination repair through blocking PALB2-BRCA?2 interaction. This new function of
CXorf67 renders it as a biomarker for PARP inhibitor treatment and provides a new treatment option for PFA patients with
immediate clinical applicability. In this review, we summarize current findings about the functions and mechanisms of
CXorf67, as well as the possible regulatory mechanisms of CXorf67 expression in PFA ependymomas. We also discussed
the clinical implications of the two functions of CXorf67 for PFA ependymomas. In addition to PFA ependymomas,
CXorf67 expression is also observed in diffuse intrinsic pontine gliomas (DIPG) and germ cell tumors. We believe that it
will be of great significance to investigate whether CXorf67 expression could also sensitize these two tumors to PARP
inhibitors. Moreover, CXorf67 is specifically unregulated in PFA, but not in any other ependymoma subgroup; and reasons
for this remain currently unclear. Understanding of how CXorf67 expression is turned on in PFA ependymomas might
enable a controllable expression of CXorf67 in other types of tumors, thereby opening up new opportunities not only for
PFA patients, but possibly also for other cancer patients.

CXorf67, PFA ependymoma, PRC2, homologous recombination repair, target therapy
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