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(=] BEWEB: WHEE4IE (glioblastoma, GBM ) & H & WHEM: B IME 2 —, HGBMAHE & IRHLEIT
ATERIGEHE . A B AR T EEFE DHHC A A8 1 ( zine finger DHHC domain-containing protein, ZDHHC ) 12X} Yes#f ¢
HH1 ( Yes-associated protein 1, YAP1) [HiH¥E, LIKZDHHCI2/YAP X GBMMIRE R 1 T8 4 . : TEIEREFE R4
[Eli% ( The Cancer Genome Atlas, TCGA ) #t#g/Z LI K FEHF A1 41335 ( Genotype-Tissue Expression, GTEx) gy
BrZDHHC 1243 548 1E # B 22U % GBM A ) R IA T B0, 12 RIS ENE % ( Western blot ) Db I SEH 5 1 3R A Wl S 1
(real-time fluorescence quantitative polymerase chain reaction, RTFQ-PCR ) #:ill, 4r#rfEUS7. U251LL M A IEH I F4n
e (NHA ) BYmRNAZIE K /K-, fEUSTHIU25 1 B FIGBMANIE £ it %1 19/N F4ERNA (small interfering RNA,
siRNA ) @fIlZDHHC12, FHEAFEYAPIE K F-A9A8ML, 8 e 3EiE ( co-immunoprecipitation, Co-IP ) F ik P EH: &
SNEPEZDHHCI2 X YAPTRIMI & ol 1405 £-8 (cell counting kit-8, CCK-8) SIH . i E-F-H e BB g
55 KPR SEEG 4B GBM AN IR IRZDHHC 1 25 A3 5 S R fig ) b & A s . Rl 4 @i IRZDHHC 125 GBMA I & 1 I
J-[0] it %4k ( epithelial-mesenchymal transition, EMT ) brifyEfb. 47 ZDHHC12Xf GBMEH HUE (52 . FHAIEAR
[FIZHZUEA M ZDHHC 12 M YAPLE K. 5% . TCGARHRE FE K GTEXEHE A/ i 4 A /R, ZDHHC 12/ GBMH 3R A
WA E T IEF AL (P<0.01) , GBM4HJIZFZDHHCI2AImRNAF A M 4 F/KFE R TNHAZNEZR . USTHIU251Fi4H
GBM4H I & W ZDHHC 12 (AR 25 R YAP 1R FUK IR . Co-TPAZERURIE T ZDHHC 12 X YAP IR FIIAH L R o ik
ZDHHC 23RN fENS . AT GBM AR B FH AT R R )1, 2 RA 524 L (P<<0.05) . ZDHHCI2M kL] L5 i
EMTHI EAREYIEOAS . YAP LY A1 7] AFE S ZDHHC 12575 | #2 i GBMg Atk 25 4k . TCGAKUIRI% T, ZDHHC12/Y
FR U E5GBMBEF MR VIME, EAHLIHZDHHC 12 R AWM S YAPI R R HEIEM, 4it: ZDHHCI27EGBMH
m7eih H S YAPLE IEAHG, ZDHHC12/YAP Ll A] L4 GBMAH G MR 1 o
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[ Abstract ] Background and purpose: Glioblastoma (GBM) is one of the most malignant brain tumors, however, the
pathogenesis of GBM has not been thoroughly studied. The purpose of this study was to analyze the regulation of Yes-associated
protein 1 (YAP1) by zinc finger DHHC domain-containing protein 12 (ZDHHC12), and the regulation of GBM tumor characteristics
through the ZDHHC12/YAP1 axis. Methods: The expression of ZDHHC12 in normal brain tissue and GBM was analyzed in the The
Cancer Genome Atlas (TCGA) database and Genotype-Tissue Expression (GTEx) database. Western blot and real-time fluorescence

quantitative polymerase chain reaction (RTFQ-PCR) were used to detect the mRNA expression and protein levels in U87, U251 and
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NHA. ZDHHCI12 was knocked down by designed siRNA in two GBM cell lines, U87 and U251, and the protein levels of YAP1 were
detected. The interaction between endogenous and exogenous ZDHHC12 and YAP1 was verified by co-immunoprecipitation (Co-
IP). The changes in proliferation and migration ability of GBM cells after knockdown of ZDHHC12 and restoration of YAP1 were
analyzed by cell counting kit-8 (CCK-8) assay, cell plate clone formation assay and scratch assay. Changes in markers of epithelial-
mesenchymal transition (EMT) in GBM cell lines after knockdown of ZDHHC12 and restoration of YAP1 were detected. The
effect of ZDHHCI12 on the prognosis of GBM patients was analyzed, and detection of the protein levels of ZDHHCI12 and YAP1
in different tissue samples was carried out. Results: The analysis results of TCGA database and GTEx database showed that the
expression of ZDHHC12 was significantly higher in GBM than in normal brain tissue (P<0.01), and the mRNA and protein levels
of ZDHHC12 were higher in GBM cell lines than in NHAs cell lines. Knockdown of ZDHHC12 in both U87 and U251 GBM cell
lines caused a decrease in YAP1 protein levels. Co-IP experiments verified the interaction between ZDHHC12 and YAP1 proteins.
Knockdown of ZDHHCI12 could significantly inhibit the proliferation and migration of GBM cells, and the difference was statistically
significant (P<0.05). Knockdown of ZDHHC12 also caused changes in EMT-related markers. Restoration of YAP1 reversed the
changes in GBM tumor properties induced by the knockdown of ZDHHC12. In the TCGA database, the expression of ZDHHC12
was also closely related to the prognosis of GBM patients. The expression of ZDHHCI12 in tissues was positively correlated with
YAP1 expression. Conclusion: ZDHHCI12 is highly expressed in GBM and positively related to YAPI, and the ZDHHC12/YAPI
axis regulates GBM tumor characteristics.

[ Key words | Glioblastoma; Zinc finger DHHC domain-containing protein 12; Yes-associated protein 1; Epithelial-mesenchymal
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Jiit A i e gsd ( glioblastoma, GBM ) J&h%
N B 5 1) SEAR I 2 — . GBMIBGGER Y
BB RN RS fig ) A5 B R AR 3 22 Z2 RGBT
i, PRI, REHURHF NS4 HbE
AeFFISNH LA L ER-TREAE (epithelial-
mesenchymal transition, EMT ) {EE (11228 F1
R BB

YesHH K H1 ( Yes-associated protein 1,
YAP1 ) TERZ IR KA . R et 4 i 2
PEFT . YAP B E I SR 42 GBMA S
b RN T B s ), Rl YAPTAE
GBMAYEMTH IRt A AT 20 ¢

20064F 5, AR IE 1k 22 M B Tz Hh ik ol
HAMEEAMIIEE 7 . REHEAFE
] PBE Ak A2 A o S - Bt JE 7 #2 i ( palmitoyl
S-acyltransferase, PAT ) HEEFEDHHCHS 43k
H ( zinc finger DHHC domain-containing protein,
ZDHHC ) ZIEMEARY, ARG & A 2350 AN A
(G . ZDHHC12/F HZDHHCH i —
By, BB I AT 7R 2% v R % B B9 Y R
YRR

ARWFFEER T ZDHHC 1 216 8 I 1 i 7
Wk, ik T HXTYAPLAYEEE, JREEIN T
ZDHHC 12/YAP Uit % GBMAH S BRa 1 ) 45V
o AT MG GBMARAE T ER HFRFE A

L Y S RES

1.1 #

AGBMAfEZRU87. U25140fi, HEK-293T
0L 195G [ LA S FR ) PR PG ( American
type culture collection, ATCC) . NIE# &IE
AL ( NHA ) I [ 3¢ [H ScienCell 2 A o
Opti-MEMI, DMEM K5 37 3 il {2 £5 2% vp A= B
£h7K (phosphate-buffered saline, PBS) 4 H
FEGibco ATl . 4L A9 AR N IR 41 25
HILA NRERE, BMEIRTFRES .,
Yeik | Lipofectamine™ 300004 [ 3% [ Invitrogen
A7 . ZDHHCI2/MTFHRNA (/NTFHERNA
( small interfering RNA, siRNA) NIEE XF
H (siCtrl) W H ) N B A D E AR A R 2
F o ORI [ b E T ISR ) S R iy
ABRAF . EEARBOAR & . protein A/GLA
I A7 &-8 (cell counting kit-8, CCK-
8) A& A i A RAEYHEAARAF,
ZDHHC125|%) . GAPDH5| ¥4 H 5 5t 4 Wi
EYFHECARA T . EHEBTETEE ( Western
blot ) &AL BCHIEF G A L AER A YR A
R . ZDHHCI244K (1:1000) . YAPHL
& (1:1000) 5 FEAbcam/A ], GAPDH#L
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& (1:10000) . Flaghtfk (1:5000) KMyc
Piik (1:5000) W F 3 EProteintech/A i,
PrERZHIMEDTR TS0 (12 10 000) W [ K F
Proteintech/A ). ECL#E S A G H 35 [F F& 2k
KRB A ] ( Thermo Fisher Scientific )

ZDHHC123E RS R 235 1% B Al IR B 1
BRI T 3 H TCG AU DL X GTEx B E 1% -
3700 A LKL EHE (H P GBMAI 4163
i, IEWRAHL2076]) o YA 1626GBME
I RIS B, Hrh s Rk A AR SR Gk 4 AR
HEAIB . AWFFENTCGARE F ik EL91
BIEEGR, JHRARAER . PR, O6-H H I
1 -DNAH 5 ( 06-methylguanine-DNA-
methyltransferase, MGMT ) JER A | A7
i i U (isocitrate dehydrogenase, IDH )
RIZE AR | 2 ik P i Ol . ZDHHC 123838 7K
AT R K Z I E Cox b o AT RIS R ot
EER RS PRZE G 24 (H LS. 2020-srfa-
107) .
1.2 FHik
121 @I, Sife kst i

GBMAiifl ZUSTHIU25 1 41 i B T 10%5 4
1M7E ( fetal bovine serum, FBS) 1% % &=
BT DMEM i 3R i 15 572, NHAZH ML R
TEAMFEAThEGE . B3R . 4E4ERC. GA-1000.,
L-75 2 Bk e F1 5% F BS (1) 5L I I3 240 e A= K K 37
R SE . MMBE T37 €. COLMKF 2L
RS Yo 1) Tk T P % A 4 FRAR R G R . A N
AR, 3R T UM, BT, R E
Invitrogen’ F) % Y iR 156 BH 5 1 42 40 20 SR AE
GBM4i s ZUS7AIU251H1i#E47ZDHHC 12/ T4k
2N W=-8"85 21 DS EEred it AL =P e
HMLE T 37 C. COMBUTEN S Y%t 740 h 1%
7%, S hJniif.
1.22 CCK-8%mAL3g 74 52 I

43 K A BRI A9 N [ H 40 s AL e B R T
FRFRw, RS AR ToefLEE SRR .
IMIALFRIS Z0 9 724 . 48, 72 W& A6 I Fi 45
FLINAL0 pL CCK-8%57, 2 ) RIAAGI o5 i 57
IR, FHBEASO LB, K
H9450 nm. MIIEIER= ( Dyggpmmm/ Dt )

X100%. #EE 3K, FKHGraphpadiff14: & K&
it
1.2.3  FARSLIET R B

XA P AN [ 2E 40 i Ak e BRI
W R 1Y A M Y A s R T e ALtk . B
FR P ELERFR10~ 14 AU, PBSTEE3K
5, Lha%Z B €30 min, FFLAPBSYER3
W, M S G20 min, HPBSIEVET
A, FFHREAIE . 23K, dEidImage JHEAT
A e RO TR, JF R GraphpadifF 174 Bl
it
1.2.4 mRRRER

53 SR b R T ) AN [] 4 40 e 42 A 22 6L AR,
R M A G S, T ofLAR b X BRI —F 2 B
M252 mm P RRE G5 1, 4 5 7E R R AL B s F
0124 Wi~ a] S FEATHA IR . EAE 3, i
Image JHEATRRE R HLBTE, RYREE H)
= [ 1- (&5 mpiE SRR m ARG Rm A )
X 100%, F-%FGraphpad 74K K SGiit,
1.2.5 Western blot# |

W 1 b PR A0 B T RS b (lysis
buffer ) &M%, & BCHE 5 H = M ok B R
( bicinchoninic acid, BCA ) #ffrEw, HH
R T 10% - T E A IR B R DN A T e R i
7k (sodium dodecylsulphate polyacrylamide gel
electrophoresis, SDS-PAGE ) #Ef%, HLUKGT
I, B%Z2RW M LM (polyvinylidene
fluoride, PVDF ) Jii, FfHS%MiIE0IH: T 5 5%
FREMA2 h, —Pid CRERSR . K H, TBST
VEME3ME, “HUIRF2 h, TBSTUEMI3ME, Bt
B3, @il Image JUEAT MG 00 K BEAE 4387 o
LIGAPDH NS, DIAS[R b3 41 85 (1 5 A0 1
GAPDHI K i {8 U R 25
1.2.6 %% &R (co—immunoprecipitation,
Co—IP) %3

FH 55 A 8 1 A 1 TR 5 00 1 20 22 ol i
SURANNL . 4 CTF, ZHAE LAY IR PR
REE®R, HA1E 4°CTF Sprotein A/G—[F KR
Hid & . Protein A/GIEIEWEERHIBLMF 22 Mk e %
3%, TESDS-PAGEW )T, HIRFE PR IEST
Western blot53 4T .
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1.2.7 FERATEREASEAAR S (real—time
fluorescence quantitative polymerase chain reaction,
RTFQ-PCR ) %¥

fifi FH TR Iz o 13 1) D 7 b 28 200 Jifa v 48 B
SMRNA, 5 sk R & vl B B i e i SR
wH, REFEH M cDNA, #4RTFQ-PCR
SCKy . ZDHHC12 L5 N5 -ACATCT
CCAGGCCTTTGCTC-3', ZDHHC12 Fii#5]
Y H5'- AGGTACAGGCCCCACAGAA-3'";
GAPDH Fii#51%) 35'-GTCTTCACTACCATGG
AGAAGG-3', GAPDH FiiF5 |4 /5'-TCATGGAT
GACCTTGGCCAG-3'. HHE3WK, A8t rH
2429 ZDHHC12 mRNARAERFFA 5, Hir
ACt= Ctzpuncin~ Clgappio
1.3 SEitFaE

K HGraphpad 8.048 1T 447 Bdls 4 it 53
Mr, &SeBit i SuR x £, AT T
KA IA] R e 55 . P <<0.05°0 25 5%+ A it
SR LEHST R 3. FIAHR 4115044
survminerf AL 1T 2 [ # Cox 015 43 #7 I
PAAE A TR

2 % R

2.1 ZDHHC12 #£GBMA ERIAFHFIZYAP1
SR E L N 4H Bl % ( The Cancer Genome
Atlas, TCGA ) ¥ J5 Fn 5 X A - 2H 21 5K 3k
( Genotype-Tissue Expression, GTEx ) %(¥& /%
LEA M B n, ZDHHC 1275 GBM ) 63k 7K
SR IE R A AR (P<<0.01, KEI1A) . UST,
U2515 NIEH 2 AN IENHAF e, 20 i
ZDHHC12f)mRNAZRILFIE /K FF5, Hr
Western blotZ5 5 g 7, U874 U251 ZDHHC12
EHFRIAE A NINHAR4.61%, TRTFQ-PCRE:
BB RUS7 M U251 ZDHHC 12 mRNA # A
ZINNHAR7.81% (K1B) o fEUS7 U251 %
YesiZDHHC12)5, ] IMER EIf Rt % ZDHHC 12
A, YAPL1RER 2R 7K B R 2 FEAIC (&
1C) . fEHEK-293T4HMiH, AWt T
Myc-ZDHHC12 };Flag-YAP1, F43 5% 4t
Myclh X PTAnti-Flaghi R4 7 Co-IPSLE:, Wil

TZDHHCI2FYAPIE AWM EAEH R (E
1D) . WIEERZDHHCI2FIYAP1#Co-IPSL 56
GRS T N E A EER (K
1E) .
2.2 ZDHHC12gE B4R i# GBMZH A 14 58 F0 1T 75 AE
71, FHEEFEEMT

TEU87 K U251 CCK-8IMFE s v, X}
PR ) 3 7 R 0 2 R T AR AL, XIESE T
WA ZDHHC12, GBMA4 44 55 A 71 B & ek 55
(P<0.01, K2A) . ZHMFH RS,
o V2L ) A o P 5 kot B RO A, Xt
—EUFSE T ZDHHC 12%F GBMZH ML 5 A R E
(P<0.01, EI2B) o TMAECCK-8VL S A V-4 v
BESZE T, YAP1RY RIS T DITE— e FR R L abis i
{KRZDHHC 12 S35 GBMAYHEFE RE 1 s (18
2A. B) o RJESCEALEGUE T ZDHHC 12/ R
YAP1¥ 181 Z X GBM AL FE BE J1 (1520 ( [&2C
D) . [FRFRATHBEE T ZDHHC12/YAP %} T
EMTHI ARG RTVER (E2E) o
2.3 ZDHHC127EGBMAr 5YAP1EIEH#EX%, B
5GBMEEFFHMEX

ARSI TCGARHE 43 T ZDHHC 12
FIR AKX GBM S TS 52, AT AXLEE 3
ZDHHC 12 Rk K5 BE A5 A (P
<0.01, FE3A) . [FBHHRIETCGAEE F AT L
¥ Hri5 3 ZDHHC 12 5 YAP 1 /EGBM Hh & L 42 15
FEIEAHSE (P<0.01, KE3B) o A THE—H5IE
ZDHHCI12 X YAPIIH R FR, A0 A0 T 441
A[E I GBM AR N 1E H I 2R 8 1, Western
bloth 45 JAF 52 ZDHHC 12 X YAP 135 P K 2
FEIEARG (E3C) .
2.4 HNIGBMBEEEGFENHEXEITES

XFTCG AR P 9 1) £ 3 59 A1 G £ Bk
THHE Cox WA, R B/AR, Fid K
ZDHHCI12[/ZRIL K5 B E W B VIHHC (PY)
<0.05, KEl4A) . HE—LHXFTCGAEIEEH91
B8 H A A BT 2R Cox MIHSHr, 45
RN, 4B (P=0.001, HR=1.059, 95% CI:
1.023~1.095 ) }ZDHHCI12%ik/KF ( P=0.030,
HR=1.998, 95% CI: 1.069~3.735) J&ZGBMMH#
R EERERHZE (E4B) .
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©
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U87U251 NHAs
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0
U87 U251 NHAs

P
Input IgG YAP1
— ZDHHCI12

== YAP1

P
Input IgG ZDHHC12

— YAPI

— ZDHHCI12

us7

U251

U251

U251

siCtrl siZDHHCI12#1 siZDHHC12#2

ZDHHCI12
- YAP1

@ e e GAPDH

ZDHHCI12
YAP1

@ v . GAPDH
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Input IgG YAP1

— ZDHHCI12
&= YAPI

IP

Input 1gGZDHHC12

ZDHHC12 7£ GBM HLAF YA R 5 5<% B AEB I YAP1

— YAPI
-— ZDHHCI2

Fig. 1 ZDHHCI12 is upregulated in GBM tissues and cell lines and regulates YAP1

A: Expression of ZDHHC12 in GBM and normal brain tissues were shown (P<<0.01); B: Protein and mRNA expression of ZDHHC12 in U87, U251
and NHAs were shown (P<<0.01); C: The protein levels of endogenous ZDHHC12 and YAP1 were analyzed with the knockdown of USP21 in 2
different GBM cell lines; D: HEK293T cells were transfected with Myc-ZDHHC12 with or without Flag-YAP1. Cell lysates were subjected to IP with
anti-Flag and anti-Myc antibodies. The immunoprecipitates and lysates were analyzed by IB; E: The cell lysates from U87 and U251 were subjected
to IP with anti-ZDHHCI2 or anti-YAP1 antibodies. Then the immunoprecipitates were detected by IB. IgG was used as a control group.

A

DAS(\nm
S = N W A

Disoum
S =N Wh W

Scratch
restoration/%

+siCtrl B . C .
=siZDHHC12 siZDHHC12 siZDHHC12
Syt siCirl SiZDHHC12 Vector  YAPI siCtrl SiZDHHCI2 Vector  YAPI
Jons - - il % -
1 § -
2 '-‘ ) g 0h
Us7 > &
=
0 24 48 72 a
t/h S 24h
- siCtrl e . e T
= siZDHHC12
= siZDHHC12+vector w0 i
= siZDHHC12+YAPI1 £ 600 ok W siCtrl 0Oh
Y = M 5iZDHHC12 —
Jees 3 Z 400 M siZDHHC12+vector ]
t S M siZDHHC12+YAP1 =]
‘#U251 § g 200 24h
o
&} 0
0 24 48 72 U87 U251
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u87 U251 E - - =~ siCtrl
100F 4 1001 + 4+ - +++ SZDHHCI2
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El2 ZDHHC12/YAP15#iE#=GBMANETE X 45iE
Fig.2 ZDHHCI12/YAP1 axis regulated tumor properties of GBM

A: Effects of ZDHHC12 knockdown and YAP! restoration on GBM proliferative capacity in CCK-8 experiments (P<<0.01); B: Effects of ZDHHC12
knockdown and YAP1 restoration on GBM proliferation in cell plate cloning experiments. Quantitative statistics were shown (P<<0.01); C: Effects
of ZDHHC12 knockdown and YAP! restoration on GBM migration ability in scratch experiments; D: Quantitative statistics of scratch experiments

(P <<0.05); E: Effects of ZDHHC12 knockdown and YAP1 restoration on EMT-related markers.
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0.8 —— High (n=81) = 1 2 3 4
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z 0.6} =
5 = af — o & - ZDHHC12
s <
5 04r < st 4 - . - — - YAP1
é P=0.000 33 an
02F - 2_. —— —— e = e=s (GAPDH
0.0t : : \ \ 1 : : : :
0 20 40 60 80 2 3 4 5 6
t/month log2 (ZDHHC12 TPM)

E3 ZDHHC125GBMEEM/EHEXEEGBMALA R SYAP12FEIEEX
Fig. 3 ZDHHCI12 negatively correlated with prognosis in GBM patients and highly positively correlated with YAP1 in GBM tissues

A: The relationship between the expression level of ZDHHC12 and the prognosis of GBM patients (P<<0.05); B: Relationship between ZDHHC12
and YAP1 in GBM from TCGA database (P<<0.01); C: Protein levels of ZDHHC12 and YAP1 were detected in 4 individual groups of GBM and

normal brain tissues.
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P value Hazard tatio :
Age <<0.001 1.055(1.026-1.084) P
Gender 0.745 0.914 (0.532-1.570) ——
MGMT _ status  0.126 0.647 (0.370-1.131) H—E—|
IDHI_status ~ 0.065 0.154(0.021-1.123) by
Radiation 0.066 0.379 (0.135-1.065)  #—
Chemotherapy  0.055 0.546 (0.294-1.013) I—Iﬂl
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ZDHHC12 0.017 1.842(1.114-3.047) ; ——

T T T T T 1
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P value Hazard tatio :
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MGMT_status  0.902 1.046 (0.508-2.157) |-I.—|
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KPS_score 0.257 0.985 (0.958-1.011) +
ZDHHC12 0.030 1.998 (1.069-3.735)

0 2 4 6 8 10

Hazard ratio

B4 xR AIGBMBE MRHIEXERHEITHSE TS R AE R 2R E
Fig. 4 Statistical analysis of related factors affecting the prognosis of GBM patients

A: Univariable Cox analysis on factors influencing the survival of GBM patients; B: Multivariable Cox analysis on factors influencing the survival of

GBM patients.
34 .

R HATEA ZHRA LA IEIT, (HGBM
149K S8 B AT B ELR 22 M s dr e i b 1
HHEWRIIAEGBMB LA . kgD HA EEAE
I, PR rY 256 R X 1 GB MR 3 Tl I ¢
HEAT AR RO vy A EEAR M L L EIE,
EMTH# A & — A R iy, AR
AR RNy VR Y EMTZEGBM P &
FEROVE I B W e oy 5 e g 1

Hippo/ YAP{F 5% 38 2 H FT 1Y 3%
GEREgZ —, AT AR ERE

A EEAER, D% AE o i 538 B 2
SGHUMR KA. KB . YAPI/E N Hippo/
YAP{F T S S B2 5, L dEITE . 3L
Bges . s . A5 . SR EURSEMIE R LA K
J& KOs A PR P L A LT R
(4, YAP B Ay id o 845 i i A% i A 1B
( high mobility group box 1, HMGBI1 ) . ¥
A HFEE-3B ( glycogen synthase kinase 3 beta,
GSK3B) . P-ZEHHF (B-catenin ) 55 MM HE—
BPIBGBMI R . LR 0 JRH, YAPI
FEGBM Pt LA EMTIIFE ) L A An
U, B4A ORI Z 1T B AR T YAP LY - if
WENLE . FEGBMH, A Y R B RERE IR i
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skA+1 (myelin transcription factor 1, Mytl )
M BB NG sk N1 1FE 2 1 ( myelin transcription
factor 1-like, Mytll) | JiZeik i XoE I 1
( brain-expressed X-linked 1, BEX1 ) Mk
AHXEPTEE 4 ( brain-expressed X-linked 4,
BEX4) | WF s HFMERBEALGY?2
( mammalian target of rapamycin complex 2,
mTORC2 ) 5l Z 077 I FEYAPL, AL
555 GBMAH IR e R 2 P
AR T GBMAYAPAY EWFAAELE, X T
FHIGBMAA: . A JAPLEIEARH A & L.
PEREB A A B B R —,
H A B & BUAE 22 b g v 8] =7 i ik DR 0 e g
AT RERBEL H AT E ¥k BLEGBM
K REDRAEZEAEMN. 15 EOE AR
Hh, A BERSIZ i H-1 (glucose transporter-1,
GLUT1 ) 1E ki 54 A ) G B 38 1w & B
FETES-FPRAHBEAL Y, TR — s,
ZDHHCZ % B e 85 F1ZDHHCO# & B Al LLid
AL AT GLUT LHE 1M 3 25 GBM R # ] 26 i £ B s
FEEE, FFRAEMGBM L, R Y . &
T8 45 11 ZDHHCS WAk BRAE 0 v 5 i p 5 3
FE AR FRIREDIMG, —ERPRIE A I AR
Jie g 41 ) BRI R R 3 5 - [R] P42 ( enhancer of
zeste homolog 2, EZH2 ) BIEAEBEALFIRERR LR
A, #E A A SR AR 2 i R A ( glioma
stem cell, GSC) ) [T Frie S FEUE hE
B AR BRI TR R e 1 L FEGSCHR R R M
ZDHHC15%% & BLJE ¥ 8 11130 ( glycoprotein
130, GP130) FFRHEEE LK I LA 40
fif-#&6 (interleukin-6, IL-6) /{55455 5%
SETE AR 76 ( signal transducer and activator of
transcription 6, STAT6 ) {554 il , Hifis
MGBMAYEIE > FEHE I ZDHHC 1 745 % PR
AT Fe-JunZ HEoR i ( c-Jun N-terminal
kinase, JNK ) Flp38F 223 2L 5 i {b 46 F1I%
fitf ( p38 mitogen-activated protein kinase, p38
MAPK ) 306 I A Z R GBMAY & i
FCEAEERE 27 [, S48 8 ZDHHC 181
BEE R (1 ZDHHC23 £ GBM H i & BT LR 7B

MEIEMo-MLV i AIX 181 (B lymphoma Mo-
MLV insertion region 1, BMI1 ) iz KILLI KR
HZREKF, I BEMR i & BZDHHC18 Y
ZDHHC23 AJ DL AN [F]) MEAY ) GBM 4 i 1 v] %8
P, XZEEHER T ZDHHC18FMIZDHHC23 % GBM
RIS 2 . PRI ZDHHC S IR 45 Bk h ik
b S E ) E BT GBMAY & 4= . KB &
ZYER .

ZDHHC12J& TZDHHCH %, frkitimtibrh
HAEZEER, AT JFFR A R B S n 21 £
EAFKY L, SmiEEACEAYIRE, 7ER
IR2EUFBRAE T, ZDHHC 125 BIE M 8 F T4
(‘amyloid beta-protein precursor, APP) fJ#%iz
ATV AE G, - ik 7E & R SRR O B APP
REL (b — 2 10 iz 3 R AR W 45 T i ( plasma
membrane, PM ) ¥z, LLitss 206 APPAY,
g WiE ISR, ZDHHC 1288 & B 5
152 13 (claudin 3, CLDN3) &‘EAEHEEEAL T
VA, kA BEfk, ZDHHC12%4%E CLDN3
S RLATIR LA L R O) .3 SR I =
ZDHHC 12 (1) 2% 1t 8 oA Ry 5 48 188 BEAE G,
LA Hb PG PR YT AR A 2 B B b LA AR
HI 120 sk H RTZDHHC 1278 GBM H VR i
ANiEHE, WO ZDHHC 127 GBM H Al & 42 1 145
IR AR

AWFFE 1 WK ia FH TCG AU 1 FIGTEX B
434 T ZDHHC 127 GBM AR G ik 15 00
FAEGBMAN L 2 it — LI T ZDHHC 1244
XERIE, SRR, RITRAKRK T
ZDHHCI12X}YAP 1 HEAEH . ZDHHC 1217
AT ABEARYAP LY & Rk K, A Co-IPSE
it — Wik T A EAAAEEAEE R, IF
HAEWFFE HZDHHC12/YAP il B0 v] DAJE 45
GBMFE . I8 MEMTHIfiE /). ZDHHCI2(/)3
INTEAL P SYAPI KRB R SEEMAS, HS
GBME Tl R MM ARG .

AT IFeTR | A TS M4 £ 7 1
¥RZ T ZDHHC12/YAP 15 7EGBM P I/EH . F
— RS AR AL, TR N RHIE, JRIR AR
R WEAH KA S5 Tl . IF B 7E s SEht AT
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