5539 455 8 ) R ERR AR (A AR
201948 H Journal of Nanjing Medical University (Natural Sciences ) <1151

- MR FATR -
B AL (& Ih 1G58 Sufu X B8 B 2A R EE 0 D= 1E A

Boa R A R L R SRR TR ORY
T R ER R E AL R VLS BET 21116657 F BB REE B ERL VTS FEE 210008

[ Z] B8 HTAERE R0 (medulloblastoma, MB) H 4R fb /&1 %) Suppressor of fused (Sufu) #1151 1 18 15 FVE A2
B o 773 e dH A 70 MB ZHEUE R v Sufu A9 3K R AL KF- o 75 MB 21 8 DAOY Hh i YL B A= A Sufu SRR Tl AL
e AR SR, 40 ) 1o 0 I S BE AL 2 e € Western blot \CCK8 \EAU ARict 40 i G 25404 Sufu B3 4343 L S G e 4 i
E’Jigﬁﬁ AT EEERR a1 2 R BRI K S ARI FE YL 40 I Hedgehog (Hh ) 755100 B WA 8 AT S8 35 (4] ] P54 (hlioma
-associated oncogene homologue , Gli) A5 ST E |, Western blot #8021 1% Il 32 1 (ornithine decarboxylase, ODC1) A2 TR K- .
253 : Sufu 76 MB 21 R W] 8 & T 1E % /N, JF 22 BUBE IR AL i B RS . BERR AL Sufu EERAELEAMIAL . Sufu BEIIH]
DAOY 4 iy 3% 48 K e e T A, PR NI 1= o ARBERR AL Y Sufu ZE2R AR VE I 0855 . B2 7 Hhall % T Ui, G215
HEiGALLL K ODCL A 2 e B Iy mT LAJE A MB 40 AR . BRI £k Sufu 0176 GLi /- S A% sk i Ak, R AR 1L Sufu X7
Gli il /9855 , JFEF ODCL 381K . £518 : Sufu &AL SRR LSS , X5 MB B304 FH3E SR , JLHLEI AT 68 540 H Hh (5%
TR Gl G S T AN i ) 2 B A Rl ¢
(X827 ]  Sufu; BEMR1L ; BERF AN s Hedgehog (5 5546 5
[FEZES] R739.41 [XHkFRERB] A [XEHS] 1007-4368(2019)08-1151-08
doi: 10.7655/NYDXBNS20190811

Phosphorylation enhances the inhibitory effect of Sufu on medulloblastoma

Liao Hengqing', Pu Xiaohong®, Shen Longyan', Cai Jing', Liu Chen', Yu Tingting', Yue Shen'", Cheng Yan'
'Department of Medical Genetics, Nanjing Medical University , Nanjing 211166 ; °Department of Pathology , Nanjing
Drum Tower Hospital , Nanjing 210008, China

[Abstract] Objective: This study aims to investigate how phosphorylation regulates the tumor-suppressive activity of Suppressor of
fused (Sufu) in medulloblastoma (MB) cells and elucidate the potential mechanism. Methods: The expression and phosphorylation
levels of Sufu in MB tissue microarrays were detected by immunohistochemistry. Wild type Sufu or its phosphorylation sites mutated
plasmids were transfected into MB cell line DAOY. The cellular distribution of Sufu was detected by ICC and Western blot, and the
cell proliferation and apoptosis were detected by CCKS8, EAU labeling, and flow cytometry. Besides, the transcriptional activity of
Glioma-associated oncogene homologue (Gli) at downstream of Hedgehog(Hh) signaling was analyzed by luciferase reporter assay ,and
the protein level of ornithine decarboxylase (ODC1) was detected by Western blot in transfected cells. Results: Sufu was highly
expressed and phosphorylated in MB tissues, compared to normal cerebellum. Phosphorylated Sufu was mainly concentrated in the
nucleus. Unphosphorylation dampened the inhibitory effect of Sufu on proliferation and its promotion of apoptosis in DAOY cells. It is
known that Gli-mediated transcriptional activation and ODC1 - mediated polyamine synthesis can promote MB cell growth at the
downstream of Hh signaling. Phosphorylated Sufu inhibited the transcriptional activity of Gli. Unphosphorylated Sufu showed impaired
repressor activity and promoted the expression of ODC1. Conclusion: Phosphorylation enhances the inhibitory effect of Sufu on MB
cell growth, which may be related to inhibition of Gli-mediated Hh signaling transduction and the metabolism of polyamines.
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R 21 198 (medulloblastoma , MB) J2 fi # WL Y
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ik A AR 3E GNPCs R BERGAH . IEAFR, AR &
B, Smo I AT LIASHS GLi, 55 B0 B s T a8 1
18t ( AMP-activated protein kinase , AMPK)-ZHJitiA% e
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BHEA R ) ; Cell-Light™ EAU 2857 & (M 8 1
BB A ) 3 X B PR ) & (R st e
Y ARB R A ; BCA EAHE =it &
(Thermo 2> w] , 3¢ [F) ; it X 20 At 0 7370 5 (R s A
LW EYBEARARAF) . —Hi: Sufu ik (26759-
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# DAOY 41 A T 6 FLAR , % 4% Sufu-Myc F1H:
S342A ., S342/6D 5 A% Ji ki (T & B 4045 2L L W R
AT, J5 A AR SRR A 14 ) , 24 h 5 BB I
Ak 4 b T € 118 24 FLAR 17 40 i 285 5 1A 3]
70% ~80% , Ffl 4% PFA 4 °C[# % 10 min, 3% NP40
4 CiBAL 5 min, Sufu PLARIFE IR . F R Lk
R GV, AT M DAB W, B . fHE
TS T A BRI Sufu SR AR A AR I L
1.2.3  #Mm DAOY 2 fied 34 stk oL

CCK8:55: DAOY AMfifuA% 4% Sufu-Mye HEFAE AU
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2 KA1 10 F BElF-#Y CCKS, 100 wL/AL,37 CIHEE
4 h 5, I G R A R PE 450 nm 1) I8 0 7 45
FUIOGCRE(E, e 25 5 vk H [l — i [l S A ik
YEo LABSRIMRE AR, LASE 1 RIS AR5
2B R AL bR, 2 AR A R R 2

EdU #5852 56 - 55 Y% J5 1) DAOY 41 g , AL 1x
10° ™ 240 M 42 b B Bl A T 19 24 FLAR 7 40 A 25
JE K 2 709%~80% , LI 1:1 000 7 BE () EAU %
W ,37 CHF T 4 h )5, 4% PFA B IR 15 E 30 min, %
WA IH 45 28 JELREEIE T 1xApollo Y4 {852 b ¥ , DAPI
A, B R . PO B N A BT Al
EdU i ATE L -

eI BLSEES YR I DAOY AL 5004~/
125 BE 42 1 POO A U35 SR 1L, 5557 14 do 4% PFA
5, 45 S s | Y K np R 5 L 1 58 1k T A
T/ , 38 AU 1 A IR
1.2.4 AKX e s e —

EEULJS () DAOY 4 A FH B AL 1~2 min, 5852
WCFT 4, 1] PBS VEZMAE 2 3 5 LA 1xBinding buffer
AN, % 2 1x10°4~/mL, B 100 L A iE7%
T 5 mL i A4S AR FITC-Annexin V )
PI1£%5 pl, 5725252 5) , = IR EHEEE 15 min, FIA
400 p.L 1xBinding buffer, #21J5 i X403
125 RAZEHESIREARE ZH

1E DAOY 4il fitd %% 4% 8 X GliBS-Luc , Renilla %

SufuFtki, #5436 h)i, A 1xcell lysis buffer 100 L/
24 FLAR , 2 IR 24 % 20 min J5 , 4 500 g B0 20 min,
B40 L 138 T, AR S R S PR R 59
AVEIA S, SRR A SRR A K Luc
BEEHRIE , B N AR B FAG I N 2 Rellina ¢
FCHR L, 5 AE 2 LRI R R i AR X 2
FASLEGH I 3R AL

1.2.6 &G ¥ it ik (Western blot)

] b 7E 6 FLAR %% G Sufu 1) B A= 75 1 28 75 14 5
#i,36 h J5 FH RIPA & 42 U4 4 i A% ), BCA
PRI A R B 1 FE 2 PSS 7E SDS-PAGE I8
AT ES I, 5% Wt 4], ODC 1 Bidk 4 °C
BFE IR, W PO E 1 h ke ROEE BT
13 %itsEsE

SEYSEAE A 3 U5 SR SPSS18.0 BT
GraphPad Prism6.0 B= #2770 A S B b
M, SR EE R AR AR EZE (v + ) 3R IR R
2557 BT AT 20 8] A8 S 55 A3 B, R LR ABCR T ¢ A
5. PIP<0.05MESFAGIFE L.

2 # R

2.1 Sufuf MB 2022 ¥ 2 ILEEBRALAGA

K T MB 4208 F Y Sufu 3k 7K, 3120 4]
MB s AS , B 3 EE AR, A5 B3 TR A 42 i
#I(Classic,n=9%3) A LT-4E 3 A= 71 Desmoplastic , n=
3%3) 4517 8 (MBEN, n=6x3) H1 K 48 ifd [ia] 25 %!
(LCA,n=2x3), P LUb2E50 01 IR , Sufu 8
FE MB 4120 383k 3k (181 1), BHPE 353k 90% , 1
TEIEH /NRALUARTRIL

HE— 25 K D% 41 208 v Sufu 19 8% iR 1k 7K
Vo AU, e 2 A Y 68 R W5 R Ak Sufu 7E MB
22N R BE P (P 2) T A TE 5 708 fii 2H 20 A6
F|, 7F Sufu B FIHTAKI 5 FH A A 4120, 3 5 ]
ULBERRAE Sufu (9558 BHE , Spearman AH &3 M1 155 0
H IG5 om AR R A r=0.363(P=0.003 )
2.2 BRERAL Sufu R & £ MB 28 ie Atz W

F B, 7E Preh™ /N 3 & MB i 41 48
Sufu 25 [ 75 240 M AZ R 4028 N 346 43 A | ek R Ak
Sufu FERIEANMEAZ N, KL, @i % A B MB
PRACFIZN M 28 BWRER , JI T Sufu 25 FH R IR 1k 18 1
(1 Sufu FAZIK S A 2 15 5 /N MB SRR — 3, 48
AP, 76 MBARAS Y, Sufu 2 11 3252 L 413K B
g el 3 MRk Sufu 3252 LA A siA% 2%
¥iguhy £ (B 3A) . #F— 0 7E SHH A MB 4 il =
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Figure 1 Expression of Sufu in MB tissue microarrays
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Figure 2 The phosphorylation levels of Sufu in MB tissue microarrays
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Figure 3 Phosphorylated Sufu aggregates in the nucleus
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BERR L1 Sufu 2828 A I8 T4 5 B9 AR AR Y (&
4E) . LZEA VL EEER, Sufu AT D3 i 0 G A A

JHT AN G MB [ 2H a4 1<, iR R Sufu
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50 B T o SR I, £ DAOY 4
Jg e, B A A Sufu 23 10 6] Gl A 1 e sl
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AR TR Y, T2 B IR Ak 5 72 A 1) 41 A FH P A 0 55
(F5A) . i, R AL Sufu 7] BE 8 1 95 Hh {5 5
T P A SITERT DAOY 41 A K I
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Figure 4 Sufu’s regulation of the proliferation and apoptosis of DAOY cells depends on its phosphorylation modification
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