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TAE R, HH R A 3 EALHE bozozok ( boz) . chordin
(chrd) .dickkopfl (dkkl) .squint (sqt) ,Wnt/B-catenin
BHRESIBIRRRERE S IR e
B R A7 AR B A Seil R, Horp Svila 5 A
Svill [RJUEERE 5, H Svila 7EBE 5 f0 IR I & 7 i A2
HRTET M ATERE . ZSCETEIRTT Svila X 5ED 4
JWRJiG % B R0 DL SO EU IR C&E B E4a AL

1 HREFE

1.1 Svil REBRFIIRIESH [ Clustal Ome-
ga (https://www. ebi. ac. uk/Tools/msa/ clustalo/ ) X
i, 56 BE S ) PR Swil ERY, Swila [ NP
001030338. 2] F Swilb[ XP 021323763. 171, 5 AZKHy
4 F Swill [ NP 003165. 2] . Swil2[ NP 068506. 2] . Svil3
[ NP 001310528. 1] . Svil4 [ NP 001310529. 1 ], 47
GHEIR P A FXT 43 M b e 8] [l PPk

1.2 BID 35350 Morpholinos 5 5 thfn
(Danio rerio) AB ¥RE T 28. 5°C AOARMESLL z 5514
TR R BRI B e sk,
HRIEBE S 1 Svil JF51), 43 500 B 0T B8 6 4 A A0 i
T 6 5NET 7 Z B STHTF 5151 X morpholi-
nos ( MO), J# %) U F: CAATTCGCTCCTTCCTGT-
TCATGTC (MO &1 %} Svila 2 85 B3 07 55) 5
ATGAAGAGAAGAGCACCCGTGTCT ( MO™, #F %t
Svila SMNEF 6 SN EF 7 Z I 5 LK
Xt BE MO: ATcAAcAGAAcACTCACgCcTGTC ( Con
MO, BEHLFES) o # 8 ng MO V5T 2IBE 5 fa ik IR Y
1 ~2 4, DLRAIREE S R G Svila HFGE

1.3 RT-PCR i Jf] TRIzol $&HRBE D fr1 I Jify 75 )
HEUE RNA, LIRS0 RNA A BEH, i JH] TransS-
cript First-Strand ¢cDNA Synthesis SuperMix i | &
(TransGen ) FEF7 %4 5% 35845 ¢cDNA, 1T SVILa
RIS, LASRAR A cDNA A8 kA7 B A il
S (PCR) 8 S S 9 7= 10 32045 Bt g A 45 e FL
VK, 3RS H B 47 . Wt/ B-catenin {5 5 10 1 T
IS RT-PCR 20 BR [A] b A6 I T ¥ 48 48 11 mR-
NA 7KV & PR G 1 s,
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#z1 EASY
EAs B
bozozok/ dharma( boz) iF CAGCAGGCAAACAGCAGA
bozozok/ dharma( boz) N TGGAACGCAGCAGCAGTA

dickkopf WNT signaling pathway
inhibitor 1b ( dkk1b)

dickkopf WNT signaling pathway
inhibitor 1b ( dkk1b)

chordin (chrd)

chordin (chrd)

li# CGAGAGTGATGAGGAATGCG

T TTTCAGCATCTGGTTTTGTGG

[-if# CCGCTGACAACAGGAAGG
Fli# TTTCGGTGTCACTGAGCGT

1.4 JEALZR LS =F (Digoxin) ARiC Y ¢D-
NA S SCHEE . FIHIE R 5149, 38 5 [ % 5k PCR
P R B R AR R A R B R F pCS2 + 3
& ([ Invitrogen 23 7)) H, 2R H Notl Z& 11k, Sp6
RNA 25 il 75 5% 28 45 Mo /& =2 bR ic 19 )2 S 4L
60°C A8, 56°C IR K, FEARAGE 2 , AE S il h 5 R
EBrEATI43C N, VeV (BT, SHTOEC R B iR
BREELE AW | h, B UER, & FREA B 4 ~
24 h, A B RER T USSR,

1.5 Western blot Western blot £ ll] B-catenin f
e R . I FE A A B P 5 200 5 2 1 A 4 it
FE(P0027, IR = RAWH AR AT, o Bl
JL A AZ R R T A SDS IR A 184,
100°C 2 10 min; SDS-PAGE ¥ I HLIK 23 15, 56 #%
B NC JEE 5 H 5% Wiflg - W54 1 h, PBS Uk 3 Ik,
£FYK 5 min; iITA—T ( B-catenin, 1:1 000 ; 3% [ CST
H], #8480) ,4°C i I H ; PBS Uk 3 K, BIK S
min, A HRG #RiCHY TgG ZHi(1:5 000; 35 E CST
oH]) FEIRBEE 40 min, YERE; ] ECL b2 & OGHEAT
B0 202 1 Histon3 A B-tubulin 43 514E Sk 410 it £
FILH L ) S 00 IR

1.6 ZitFAE B v x5 Fon, dMZERR
FHJ57 22500, A 9 22 5 R FH AR BT ¢ A 30 DA L
HZ 2SR, P<0.05 NESFAGH¥E X,

2 #R

2.1 S Svil 5NE Svil BlIRES T HDf
AR Svil WAL, 5350 Svila F Svilb , NFEA T
Fb Svil SWH 4351k Svill  Swil2  Svil3  Svild F1 Svil5 ,
FIH Clustal Omega 7EZ& T. H i 472 JE 1R 5 1 L %t
ST, REVEANTEE L AR (E ), A
DNAman FA453 87 ik /s BE 546 Svila AT Svill 76
J 4 1 HA 56. 06% AR IPE | 6 H 2 B 5 4 Svila

aa270 ~427 5 N Svill aa265 ~411, R, Svilb F
N Svill HA 32.70% WIARRI M (1), X R BE
Aty Spila S N5 Swill W[RIEE H .

2.2 Svila EHDERRATIEREFHREEXS
A RT-PCR 435l K0 256 4fH IR # | R
ZEM AR 24 hpf #1936 hpf 1 48 hpf Y Svila
FIREOL, BoR Svila R FFIRMEFR L, HRIKEHEE
HIIEIG & B T 2 LIS (B 2A) . AR
N 2 A8 H ARG T BE 2 10 R Jif 79 30% 03] IR I
HH.75% SMIIA 18 hpf A 36 hpf HH Svila H93RIK,
50 WRAERE D R R & B B, Svila 7EEEAS IR
R R MR EE G, Svila FEEPAE
SLEBFIAR T b3k (18 2B) . k24t BALIR Svila T
RETE Bt S R IR R E .

2.3 WD Svila BRAERBRRESHT N THER
Svila FERE S A RIG & B i B B EE, o BIES T
MO™ (£1%F Svila mRNA 5§41 ) Fl MO (4% Svila
T LA B 5 ) MR BE St Svila YK, 514
XA MO ( Con MO) IIRAGHH L , {5 MO™ [ BEDS £
WRRGTE 48 hpf BB B0 T BH B A A il X R4l
PRUEZE R 29 £ 1, WURAPRHERE T 24 £ 6, A
SR 30 (E3B) s ST MOM [ BE L £ IR G e
48 hpf BB BT B B A S il X IR 2 s o
260 48 £2 W IR IEZE R 37 £ 13, BRAMA S
Y0050 (K3C), W Svila FEHR KT iES S
B R R R R iE sl sz B

2.4 BYE Svila MHE D ERREREMIIEE 7+
HHESIIING & B 1 5L 4R h SE A iz 3l R T I
(dorsab-ventral, DV) il i) & 1l & B & 22 10 > 5
., N TIRF Svila 2 BZS5 TR REM, TEH
ISR 309% S I BE D fa 1R JiG IR AR S 4 Ga-
ta2 \Evel F75MFR &% Chordin 1Y 38 3K 1% I #8 5%
Svila X} REMHIE A2, 5 X R AH b, 4
MO™ (IR DV FlTE BB A & AR W 5%, R4
3N FEHPRAEZE ST 15 £0 15 £0 .14 + 1 mfik 4l
3ANFERARAEZ 0 13 £2 13 £2 12 + 3 (FEAC B
B 15) o AHSE BIE Svila 4H ARG SR 2
[6] 14 J 1 i 28 R T Xk B AH, W BB BRifEZE A 15 £ 0,
FERARHEZE 14 + 1 (B FEAR BB N 15)
X Svila B AR H] T EE 5 £ R AG 1) 4R o 4 il
izgl), VLK 4,
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3 BUR Svile BID ERRRR R B E 48 hpf REIGIT T
A APSITE 64 AUMUIAN Lk AHIEHH SR MO™ K Svila YUBRIEOL ; B WS BRALYS Svila UIRZAIBET R AR I AL ; C. WA B]
Y15 Svila FEARZLEE S SRR S MO0 5 164 AUNRINIXT HEAH ;2 .64 ANNIBIRRIRZE ;3 « Lk ANNIIRT R 54« 1k NN BR 2 5 . TS Con Mo
KB ;b . 5T MO B R 4H s o . 135 Con Mo X} IBA ;d. 15T MO il 4H
A Gata2 Evel Chordin B 1

15/15 15/15 14/15 15/15

13/15 13/15 12/15 14/15
4 AR Svila DI & 1A RE R H RE B RO TS B R SR R AE (RIS BT RO R
A JFA 2SR 309% SMIY 2 41 BE 1 £ IR I MIFR 54 Gata2 \Evel 5 Chordin 963500 ; BB A2 WLEE 14 hpf 719 41 50 1 £ IR i Sk
5 RS FAREBL ;1 A Con Mo XFHRZH ;2 WA MOsh RiBR4H

2.5 Svila ] 8218 1T Wnt/B-catenin 1B B% 1715 3T Western blot SZ565 4081, 25 s, S5XF A M L,
D@tk E N TR Svila 27538 33 520 Wne/ Svila FHAK G 40 MI 4% T B-catenin & 1 B L BRAK (1K
B-catenin PP BE S RIG R E , AT E 5) (P=0.000 6.0.000 2,F =12.42.7.785) , %2 5%
Sy S S M BT AR R A% B 1 B S A AGiit v Lo AT , ik Svila 2H 5 % FREZH
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HHEL , B-catenin FIA T IH (P =0. 004 6.0.000 3, F
=792.9 345)  ERA G EE L, A Es R
RXT IR Z 6] P {E R 1, O B 22 5% 13- 5 MO 4]
P=0.000 4,F =233. 1, 2R3 H G T¥8E XL, 4
MOM°4 P <0.000 1,F =161.9, Z R H G il ¥ &
X, [FEF, RT-PCR 25 Rt 7w Svila ARG Wne/
B-catenin 15518 B HI L 1 boz . dkkl Fl sqr Y3 I5
Bk R (B 5C) , boz 41 P =0.001 2,0.015 0;
dkk1 4 P =0.000 2.0.001 3;sqt 20 P =0.001 3,
0.005 0,chrd 240 P =0.393 3.0.285 4, % b frik,
Svila FE238 155 Wnt/B-catenin {5 58 5 5 BE &
AN el SRR TR perei 8
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B 5 BR Svila 1530 E] Wnt/B-catenin 15 S 18 B

A : Western blot A w15 Svila 20 JiA% A0S B-catenin ik
500 B: RT-PCR A S Svila J& , Wnt/B-catenin “F e H 3 P 36 1A 1
B 1 TEST Con MO X HRAL ;2 14T MO BBRA 53« 14 MO fiBRk
4 ;a: bozozok ;b : dickkopf1 ; c : squint ; d ; chordin ; 5 1 5t Con MO X} HE2H
# . * P<0.05,* *P<0.01, *** P <0.001;5 Nucleus 5§ MO®
FERZE R . AA4 P <0. 001 ;5 Nucleus FEHT MOATC B BR4H HuA . ## P
<0.001

3 itig

Svil YER AR 22 i 2R 45 G H, E S5 L8
A A AUVLER SR R B 9 A BB 42 3l 2 8
Ik 5 M At 2 1 0 6 R A3 AT R AR 20 R N 22 S
gt N, Svil VA O R /INMA BT R TR AR
HOAFIG AUM A AR RS AR Y FERIR R B
AR A A FE RS SR AEAS R B B AN ]
P e A B, A R 3B 400 i ) E A
RS HAWIE R KB B AT HMEITHE

Svil J2& Gelsolin AR — R, HEkiE X
GG HA R FE G & B I REE I BE R A N
[FEVER . Svil 7648 LK 7 RS REF R A 2
BRI A B P RERIMAE R, AUFEas &
B, Svila @ARIIH] T BE G 0 4 P e iz 3
Svila FIR) T IR 5E M B-catenin 7E A J A% I 19 &
17, 3L B-catenin BIHEIELH boz  dEk1  sqt 532K 7
W LR LTIR Svila WEURFEAR T 40 T AL BE
AT BELBATE 1 BRE 2 £ 52 gy S 30 114 4 v 4iE i iz gy, HLAE
FHBLHI AT BE A 8 3o 1 ] Wt/ B-catenin 15 5 18 j#% K
SEELY
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Supervillin regulates convergence and extension movements via

Wnt/B-catenin pathway in zebrafish embryos
Hu Lizhu'?, Zhao Chenggang', Fan Junqi'”*, Yang Haoran', Zhang Shangrong', Chen Xueran', Fang Zhiyou'
(' Dept of Health and Medical Technology, Hefei Institutes of Physical Science,
Chinese Academy of Sciences, Hefei 230031; *Science Island Branch, Graduate School ,
University of Science and Technology of China, Hefei 230026)

Abstract Objective To explore the role and molecular mechanism of Supervillin in zebrafish embryo develop-
ment. Methods Clustal Omega and DNAman software were used to analyze and compare the homology of amino
acid sequences of Svil and SVIL in zebrafish and human. The expression pattern of Svila ( subtype of Svil protein in
zebrafish ) during early embryonic development was analyzed by RT-PCR and in situ hybridization. Swvila expression
in zebrafish was inhibited by injecting morphinos ( MO ), and morphological changes of embryos were observed.
The expression and nuclear localization of B-catenin protein were detected by Western blot, and the expression of
Wnt/B-catenin target gene was detected by RT-PCR. Results During the early embryonic development of ze-
brafish, Svila was maternally expressed and showed an upward trend with the development process. The expression
of Svila was reduced by MO, and the development of zebrafish embryos was distorted and the body axis was bent,
which might be related to the blocked movement of concentrated extension of embryos. Further studies showed that
Svila expression affected B-catenin nuclear transport and Wni/B-catenin signaling pathway activation. Conclusion
Svila regulates the concentrated extension movement of zebrafish embryos by activating the Wnt/B-catenin signaling
pathway.

Key words Swil; concentrated extension movement; Wni/B-catenin; zebrafish



