EERFoE 2R 202444 1 53 % F4m 1

SCFF~""" iz Z L F& R TFAP4 I #I & B i =
K 8 R B F HL & A R
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 E BB RS SCFP Uz R AR A Sk B T 0SS 5R 7 45 & 2 1 4 (transcription factor - activated enhancer — binding
protein 4, TFAP4) %I 45 H i A2 I B AR sE . Fo3k RS 3R A5 1 W 4 i SW480 , 43 Il K W) VR B 119 MLN4924 2b 31
24h SR J5 2Kl Western blot ¥ 46 I 4 I 44 TFAP4 & /K V728 4k, 75 MLN4924 Zb 3y Se il 1, m A CHX 43 51 T F50AS [7] e (8], 46; i)
TFAPA [ E L W MZ ZI K F2257, 78 CHX T AY SW480 4 il i i R ik H#F FLAG R & 1 TeCP - 1, R 5% B - TrCP X}
TFAP4 33k W52 A 3 33 5 B8 L PUUE (co — immunoprecipitation, Co — IP) F2 56 6 I i 3% 3k 8L AR B — TrCP A& B s w1 L Al {5
S M AR TFAPA YKV, 5 TFAP4 | 135 il E 38N A, 139 fifl S RAE N A SRJG 78 CHX T i iy SW480 41 Jifg v % e 4%
M3 528 1) TFAP4 1 5E TFAP4 2 58 Wi 192 R AL K 281k, CK1/CK2/GSK3 Wi B2 1k ¢ H i 4 1l 770 X+ SW480 £ Jf 1 47 T 11,
Western blot ¥4l TFAP4 /K - Bifi J5 #6300 CK2 310 570 47 TFAP4 72 2 Ak /K S 59 52 Wi | 3 3 RIS 52 56 20 7 4l i 32 6 i ), @ ad Tran-
swell LI AT ANIRIR22HE 1, SER  TFAP4 BEF MLN4924 Kb Bk B A8 {5 77 i MO 0% i, MLN4924 4b 3 58 5 & 35 4E K Y IR
TFAP4 25 [ 1921 5 B, TFAPA Fl CK2 FE7EAH BL/E T, CK2 #0046l 77 BE B AL TEAP4 32 Z Ak K F-, 2 A9 2 32 A 45 30 B 1 98 K, @Ik
B — TrCP Bl TFAP4 F [ fi# 52 2 BH B 306l , B — TrCP 5 TFAP4 B 841 B AR A, 9F f¢ i B4k 12 4k, TFAP4 f E135A A1 S139A i
SRR SR F e ) UUER B - TeCP REME AN NI 4 RGE RS . £538  SCFP "Wl RE W 43 72 2 b A8 M [ A TFAPA, DA I 400 1 45 1
W b Bz V) Jo A A e A 3 AN R R RS T SR 4 L R A T B AT 0 SR

i SCFP"" Z &AL TFAP4 SiEME L EE Rk
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Molecular Mechanism of SCFP~ """ Ubiquitination and Degradation of TFAP4 to Inhibit Epithelial - mesenchymal Transition in Colorectal
Cancer. LI Jinlei, WU Xiangbin, CAl Jianhui. Department of Colorectal and Anal Surgery, The First Affiliated Hospital of Wenzhou Medi-
cal University, Zhejiang 325000, China

Abstract Objective To explore the effect of SCF® ™™ ubiquitination and degradation of transcription factor — activated enhancer —
binding protein 4 (TFAP4) on epithelial - mesenchymal transformation in colorectal cancer. Methods Human colorectal adenocarcinoma
cells SW480 were cultured in vitro and treated with different concentrations of MLN4924 for 24h, and then Western blot assay was used to
detect the changes of endogenous TFAP4 protein levels. On the basis of MLN4924 treatment, CHX was added to intervene at different
times to detect the difference of TFAP4 protein half - life time and ubiquitination level. Flag — labeled TrCP — 1 was overexpressed in
CHX - interfered SW480 cells to explore the influence of § — TrCP on TFAP4 expression. The overexpression or knockdown of  — TrCP in
co — immunoprecipitation ( Co — IP) experiments did not change the level of TFAP4 because it affected other signaling pathways. The E
(135) on TFAP4 was mutated to A, and the S (139) was mutated to A, and then transfected TFAP4 with mutated domain in SW480 cells
treated with CHX to detect the changes in TFAP4half - life time and ubiquitination level. CK1/CK2/GSK3 phosphorylated key enzyme in-
hibitors were used to intervene SW480 cells, Western blot assay was used to detect TFAP4 levels, and then the influence of CK2 inhibitors
on TFAP4 ubiquitination level was detected. Cell migration performance was analyzed by scratch assay, and cell invasion ability was ana-
lyzed by Transwell assay. Results TFAP4 increased in a dose — dependent manner with the concentration change of MLN4924 treatment.
MLN4924 treatment could significantly prolong the half — life time of endogenous TFAP4 protein. There was an interaction between TFAP4
and CK2, CK2 inhibitor could reduce the ubiquitination level of TFAP4 and significantly prolong the half - life time of the protein. The
knockdown of B — TrCP significantly inhibited the degradation of TFAP4. B — TrCP directly interacted with TFAP4 and promoted its ubiq-
uitination. The mutation of E135A and S139A in TFAP4 prolonged its half — life time, and the silencing of B — TrCP promoted cell prolif-
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eration and migration. Conclusion SCF® """ may degrade TFAP4 through ubiquitination modification, thereby inhibiting the occurrence

of colorectal epithelial — mesenchymal transformation, and then inhibiting tumor invasion and metastasis, which may provide a new idea for

the treatment of colorectal cancer.

Key words SCFP~ ™", Ubiquitination; TFAP4; Colorectal cancer; Epithelial — mesenchymal transition

25 H %95 ( colorectal cancer,CRC) & 8 i &4
rh IR R DL R 2 IR T A R Y 13% , Bk
ML N AR o RAETERY Y BES
P47 ,2018 4 A 180 J3 (4% CRC % ], # 2035
AR AT BB B BT RESS I == 250 7Y L EAER M
T A MR T 5 2 ki, CRC MR AE R T 4 ]
AR, BT, FARMITKIERE CRC M £ BRYT
F-BE H B MBS IR A FLAR 40 R #E B % CRC AR
Ho WL, TWEE— LI CRC BE FE B L,
I TR\ EITT LT

FEMGIR T S - FURMERE (5 - Fluorouracil ,5 — FU)
J& CRC I8 FH ALY 259, {0 i T X 1E 5 48U 75
PEAS B AR FH 98 200 i 0 T 24 36 Y L7 A8CfE e W )R
FRAPES D BRI EM, CRC X5 — FUbR W6 0 7 A i
21 32 B 5 K 2 TFAP4/Wnt/B — catenin {5 53 % 1Y
if BEWOE O B TFAPA AT b Rz 8] 75 5T 7% 1k (epi-
thelial — mesenchymal transition, EMT ) 34 53 it &2 41 Jitg
M TE RS FFE R 10 R ML AR S B % TFAPA 10 3l
EMT i & A=, DT 300 i) ek Jeg 00 322 00 5 7% A J2 B4R
(53 F LRI 2 — D B9 . R A B9 S AR
SCFP """z Z ALK % TFAPA M CRC I iz i) i 1k
()53 F B

MRE5 7%

L. SE AR 50 . N 45 T R 96 40 L SW480 11
B BB v P A A B R A | MLN4924 (HY -
70062) . MG - 132 ( HY - 13259), CHX ( HY -
B0713) .5 - fluorouracil ( HY — 90006 ) . CK1 1 1l 7|
(HY - 111820) . CK2 #1 il 7] (HY - 145260) . GSK3
I (HY - Q48328 ) 4 I 3% [E MedChemExpress 2
A], ATPlite 1 7] & (ml077069 ) Wy B | 7 B B £ 9
TFAP -4 (PAS —40719) Hi & B 3% E Thermo Fisher
Scientific 2\ A], cullinl (4995S) . B — TrCP (4394S) |
ubiquitin (20326T) , CK2 (26568 ) i 14 ) [ 22 F Cell
Signaling Technology 2\ H] ,

2. Y HIE 37 . SW480 il it i Jl DMEM 5¢ 4= K% 37
FL (4 10% FBS + 1% P/S) ,HEK293 4 i i FH MEM
SEARFRIE(H 10% FBS +1% P/S) , T 37°C 5% CO,
TR IS SR A TR G 95 . WU T W 4l M A= KA L, FF
Y M B A 00 %R R T S 5L R A M AT o A
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K5 4% :0pmol /L MLN4924 ( Jifg 41 1 5% ) 2 .0. 25 wmol/L
MLN4924 2 .0.5umol/L MLN4924 21 DMSO + CHX
2 \MLN4924 + CHX 2 .CHX # .0e - TrCP - 1 + CHX
# kd - TrCP - 1 + CHX #H [CK2 #05) + CHX £ si-
Control 4 _siControl + 5’ — F 4 _siTRCP +5' - F 4 .
siTFAP +5' - F 4,

3. Western blot ¥ . fif JH] RIPA 25 11 24 i i £
B 40 B 75, 120001/ min 850428 9. 8em B .0
Tmin J5 B EE BCA EE A S &8, MAEHA EAE
WK 5 A 10min, ] 12.5% SDS — PAGE & 1N ¥ M
o B I AT HRL UK, B LUK R W R 1 B 2 B PVDEF i
B ERE 5% WS Wk £ 2h, A — B 4°CHE IR
WE R — PV T S 2O8 TR B F
2h, TBST ¥ ZHi Pk T 5 ST R

4. s U TE (co - immunoprecipitation, co —
IP) BG4k 48h J& , W bk 40 0 15 77 A&, PBS P W3 , i A
I o A A 2 2 vh R, VK B 2% 30min, B0 5 HL |
I, B R LA Western blot 24087, 6 Ay 41
WA 1 g AHR A HTAR ,4CHEF L . H 10l protein
A BRIRBEZR , FH 20 22 vh ik 3 ¥ ,3000r/min B0
#%9.8cm B.L> 3min;’{%f)ﬁﬂ‘fﬂﬁﬂ/ﬂ protein A Tt g
BRANA BRI 0 5 3 7% 19 40 i L b 4 C iR R
4h, fEHLIAS protein A BURFEERMBER . 3000r/min B
A% 9. 8em B B L 3min, K BRI ER B O 2
JIE 5 8 B /N0 2 IR A R AT 1ml A 22 i 1t
3UGEJE A 15pl (9 2 x SDS [ A28 v i, W K &
Tmin, —20°CR1F, & Western blot 4387 1 7€ o 7% 3&
DRSS G E N,

5. CRISPR — cas9 : \EICHE 2 b 1k 3 4% Jd ¥ 280 17 A
G F ] B BR B — TrCP Y )F 51145 A pspcas9 (BB) -
2 APuro B R R T 5 ) A Gt 1k 500 8K 4 A 4 1Y
S Jor ir A Y 3t 40 i b BB S Puromycin A7 0 5 ,
Fo B e sSOR AR ) 4 L 5 3 K e WS A 4 L e B S
G341 MDM2 3R 35 7K 7 Bk 3 ol B 2% R e 4 149 5 6z
TR AL AR N ) 200 L R 5 PR S ) SO 2 R I 1 4
8, F Puromycin i 1% 3 K5, i 20 40 M A 0 & & A
LRGN AN, IR R AT RIS 57 A TE
I3 o 3 ) P e A

6. RSNz R A . TE 40 rh Ah i A HA %
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) B - TeCP WAL, I FRICA HA Uik REERSE1ER -
TeCP F A, AR 7 2 AR IE FLAG Pk ) g 2k 4l 1k
FLAG - TFAP4 ZE [, £ & A AHN E1 F1 E2 48 B 53 1)
SR 2% R oA 24k i) HA - B - TrCP #l FLAG - T
TFAP4,37°C Z 40 T #EAT RN, 45 3 J5 88 1168 i L vk
G B 1, I FAR R BP0 AT B9 BRI 437

7. i 2 4 A A G I 40 i R T . ¥ PBS UE 4 4
MW, SRIG L1 x 10°/ml AW E R A B & F 1 x
S5 G R 100wl 41 5 B8 B Sml B SR E
JA 5wl FITC Annexin V Al Sul PI, 8252 R e I 76 =
T G E 15min, & N A 400l 1 x binding
Buffer, 1h PN 38 i3 30 =040 i A A7 A 0,

8. KR L5 .6 fLARE AL HTH S Bk, 7 6
FLAR ol B R AN M SR E ARG T TE
AR S AT RIR . IR 5E S A PBS I
VEAN M 3 Uk, Pk 2 AN U BE (%) 240 i, R 0] 2 B Jal £ 7 A
Ji, (R £ 05 BT Y TR] B A M T DL SRS B 6T e G
MLHE R FRHE . R FRA 85 9% 240 JE BUE 40, S i s 46
PUIE 2 ik (E] 8

9. Transwell 325 . FH JC Il 35 B 32 JE i B 40 i, 74
BNV E 2 x 10°/ml, B 200wl 40 ff B m A =

A
0 025 0.5pmol/L
TFAP4 -.-
—
G cm————
Baciin
B
DMSO+CHX MLN4924+CHX

Transwell /N% 24 FLAR T %A 500l /9 7 I 3 15
F2H,37°C 5% CO, HEFRFE PSR 24h )5, W /NE
Rige sk FH PBS IR VT VEAN I 2 R, A 4% £ B H
T [ %€ 30min, #& J5 45 i 28 4 8 20min , #f 58 00T 5 i
T T B

10. Ge 2407 ¥ . W SPSS 26. 0 4t i1 24 5k 4 Xt
ByE e T g M, il Prism 8.0 B BEATHEIR], BT
A BRI DL E = bR UE2E (v 25) om0 K S0 4T 20
[ L4, DL P <0.05 HZES A= E X,
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1. TFAP4 J& ¥ AE Y CRL E3 2 R & MR
TE MLN4924 ( i3 1 570 ) 40 # SW480 Ji5 , TFAP4 %t
R HFEE MLN4924 ¥ B2 A5 £k 52 57 & 48 =03
(F1A), T #E—AUESE TFAP4 J& CRL E3 2 K%
FERE I IS W), AF MLN4924 Ab B BEab |, in A CHX
A3 9T AN 6] i) ], DMSO AE g BH PE X R &
TFAP4 (25 F1 2 2 W, R BL7E 45 B 7 i 4 i &
SW480 il ity 1, MLLN4924 4b # fig % i} 2 Y %€ K Py IR
TFAP4 2 AL (& 1B) , TFAP4 12 Z L 4
B1C fin, DL g5 SRR TRAPA J2 W 7E /Y CRL E3

Z R IERMEY
C o
@»ﬁ% \)@9 Q$0

SR

TFAP4—-ub

TFAP4

Cull

B-actin

1 TFAP4 5 CRL E3 izZ&#EHEHXE
A. TFAP4 /K F-BE# MLN4924 ik BF 5 50 B AR08 T ;B In A CHX T R [B] B 1a] | 6 30 TFAP4 (12 117K ; C. TFAP4 2 Z B &

2.FLAG - B = TrCP1 5 TFAP4 E4%AH 5 /EH .l
AR TFAPA (2 JE 1R )7 5 b Al BEAF7E ) F — box
456 MYEE 1R E A I, kBT AR Y A ) R A 1
TAMESE I B = TrCP ( DSGXXS) 14 B fi% 25 #4) 1k, ( 1&]
2A0) s W TS B - TeCP Xt TFAP4 78 2 [ /K R &

AR fE CHX AL FE SW480 4i ity v % 4k TrCP -
1,6 R O CHX Ab 3R, 5 23K B - TeCP S PR
TFAP4 () F% fi#% , I siRNA B 3% @k B - TeCP, & B
TFAPA 119 B A 52 31 B 5 0], WA (&1 2 o B
C)o N T Hafkad R SRAT B - TrCP A2 R 2 5% 1
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T A AE B BT S TFAPA (5 555 S J e S
R M) K 76 SW480 4 Jifd b i kM A FLAG
FREW B - TrCP1, I HEAT S BE UL VE (K 2D ), TFAP4

wHRERABEAME 2E xR, 45 R KW FLAG - B -
TrCP1 5 TFAP4 HIAMEAEH

A D XT84 1P
TrCP -
~TrCP bi tif
B-Tr ing moli TFAP4 -—
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ESGGGS TFAPA  — “
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B E
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-y V‘,{ <
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E 2 FLAG-B-TrCP-15 TFAP4 E#EHEEEHR
A. B = TrCP(DSGXXS) [ B fift 25 ¥ 38 ; B. 3 31k TeCP - 1 Ji TFAP4 2K 1K A8 1k
C. B - TrCP #{fikJ5 TFAP4 & H/K P54k D. Gy ILPLIE s E. 12 R B A

3. TFAP4 251 35 58 2% J5 17 2 AR A8 M 7K 1 B AR
B — TrCP1 48 Az R ALY MO T 5 5 1 5 fie
7, T ELR Y b R A L v A 22 S R T B R R L
AREWE B - TeCP R B, b T #i & B - TrCP1 Al
TFAP4 BYAH AR HZ AWK T TFAP4 Z HE R T 4]
OSSR IR B TFAPA | 135 M E 845 K A, 139
Pl S 22745 K A(E 3A) , 7 CHX b3 SW480 4
i B Y 45 b 5 28 38 () TFAPA, 25 (4 4 IR H A CHX
AFE (B 3B) R A ], e B A s AR SR
TFAP4 {12 3 WARAR 2] T E K | 525 7%k B8R BH X6
MR EL 45, 25 00 B 58 A8 1Y TFAPA 25 45 1 080 559 (
3C),TFAP4 7 Z LA X 4 & 3D fir s, 5 % I 4 L
B, S5 IR A IR 7 R A KT BEAR

4. TFAP4 j& CK2 W IR W)« 4R 50 B IR Ak G 5 1l
Xt TFAP4 ik W52, 43 0 % SW480 41 it k47 1 Tt
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50BN, CK2 # i 57) 68 35 W i TFAP4 &3k (
4A) ;A CHX Jg T A S E (0.2 4h) , &I CK2
P67 e W M H) TFAPA [ f# (K 4B) . TFAP4 12
FZAB A& 4C Frow, 5 xR e E, CK2 3l i )
REREAR TFAPA 2 ALK, B8 L PTIE 45 SR B8R,
CK2 #1 TFAP4 fE7E M HAEH (K1 4D)

5.8 - TrCP 2 Z ALK fit TFAPA 41 45 B i b
F 8] TG4 . ST TeCP ) TFAP4 323K 19 52, 7F
SW480 4l il v 73 5l #E 47 TRCP \ TFAP4 @ik i 5 - 38
PRUEUE T, 45 B B, 5 xR L #, siTrCP +5' - F
20 TFAP4  cleaved caspase —3 /K F#B%E = (K 5A)
5T b 35, siControl + 57 — F 20 40 Jig 8 = F1 3K 3E
WA, M5 siControl + 5 — F 41 HL4Z, siTrCP +
5" —F HixX — A ZE %, siTFAP4 +5' — F 4 %2
fife SR R (1 SB) , R SE IR 45 5 R | siTrCP 4141 il
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1eG TFAPA{A
TFAP4—ub TFAP4 -—
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IEFERE T M | siTFAPA 220 g AT B8 RE J1 0855 , siTrCP 1t
+siTFAP4 2 REWK 52 P40 siTFAPA 3 [ 114 40 Mo 1T 7% Gk 63
Jivk 5 (I 5C) , RIBE R HE A Transwell 5255 45 3

RN AL (K 5D) , R BEAR TrCP J5 45 EL Y 40 i
Mo AR TR 1R ZEBE 1 M5

AR

A
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Comp-FITC-A Comp-FITC-A Comp-FITC-A Comp-FITC-A
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= AN
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B. i P J5 4 i i =X I 5 €L S IR S 56 A I 41 B 3T A HE 975 D. Transwell #6530 41 (2 22 58 51
i+t ® 17 R AL L Bl — RPN EE R Y E A 7E 2
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YN PN R R O R MR AR R R R P R R R R AR ) P e, L R

AR YUR WL AR — RSV E A s iE BT 0 BUS R R OO BRgE
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