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Wnt2/ B-catenin % 1E CS7TBL/6 7/ EUTF A= & 5 b i 28 4k

Wepgm'? ¥ = A w6
HME BH& %957 Wn2/B-catenin 18 & 7E CS7BL/6 /N FRUIT
FAEBE R RAREIE, Bk K CSTBL/6 MEREENL R
RFARH(Sham ) RJF 1 dH RF2dH RIF4d4H,
ARiE6 dd AR5 8 d A, FARAMNBRATH & H B AR
(PHx) , a3 SIVIBR I 2t bt . TR 1.2.4 .6 .8 KUK
A M AFIELH LY, 9 2R S S i ( ALT) FR 144 R
ARSI (AST) A4k TR R U I 3% ALT N AST 3%
J1 3 G pE ARSI 45 20 Ki67 FHPE AN AR H 5 S e 5L m
HNF4-o 1 Ki67 XUFAPE 20 i %  LYVEL 1 Ki67 X FH M 44 i
B B-catenin ARZANMIEL ; Western blot #4520 Wnt2 25
HIZRIR A3 Hr LA A 3o A v 2235 A e )RR AE . 45 R
PHx J5 45 6 KT 5 & T &/ 45 35 31 5 014, $23F Sham
K-, PHx J555 1 RIFHUG T E, 5 4 REVWT IR IEH#
PHx J5 56 2 K E B AFAIMIIE5E, 55 4 .6 R EERIFEMNL
MIIETE RN Wnt2/ B-catenin 1 BE W . 456 WFIER
SR AEAE R DIHE , 5 S 5 40 Al A 52 P R 40 i 1 Pl
A5 YIR I , Wnt2/ B-catenin 8 75 /1N BT ME FEA: 46 & b
B
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' E S BR RUNE R

SR VRS R o B N RE . AR A AR i
S AN AN LSEC 25 D) BC A fe 2 AT A A2 A D) BE Y
B2 . Wt JEFE AR IR T /N RPL IR b i 5
ifi-1 SRR A T SE DR, Wt 38 BB FR R Wni2/
B-catenin il 1% | ¥ & B-catenin A%\ . B-catenin
HEAANAERL S TCF/LEF #e g K 0SS | %08
e s A g C L BEAERF ST R W2/ B-
catenin 18 BETENTIE R 7 AR SR e 2 SC B
P AECHAE P P A 8 52 R O T i AN T A, AT
5 BB/ FFUIBR R (partial hepatectomy ,
PHx) & , IF A B B i 2 H Wnit2/B-catenin 1335
SIS, il R PHx J5 YRR 0 T INE )
AE , FEARA 5 o ST A S AL RS BE R R A HE AR

1 #MREFE

1.1 ##

1L.1.1 %%shdh 11 JAk CSTBL/6 /N, it i
JithE 24 ~30 g, W [ WHEEE 25 Be S g sh Wy o 4]
FET SPF MEiHh, h¥W i il k% SYXK (5R) 2019-
0031, WL I 227 B 5 40 3l ) 12 B 2 B3 2> Atk vfie [ it
S 1L B 252 e 3l () 55 2021-5E 029 %5 ]
1.1.2  £&&X#A SR A EE RWD A Al;
TRIzol W5 F 3% [ Ambion 2\ W] ; P % R %4 ik i #2 1
(alanine aminotransferase , ALT) &AL iR FN & K
l‘j 2\ /ﬁ ﬁfi %jl‘ e ?Fif *z @E ( aspartate aminotransferase ,
AST) A4S M iR &0 B R 5t U P HOR B 5T
T HEUE KDOETHIG A W B BRI B SRR
AR BRI Bl VR K & R0 H 3E 1 South-
ern Biotech 23 H] 3 I ARSI H WA 34 VNG /=
A BR 2\ 7, Anti-LYVE1 Rabbit pAb . Anti-HNF4-a
Rabbit mAb 4 H %< [E Abcam 2 7] ; Anti-Ki67 Mouse
mAb W [ B FEGE R AR A FRA 7] 5 Anti-GAP-
DH Mouse pAb 1 H 3£ & Bioworld /A ], HRP Goat
Anti Rabbit IgG H + L HRP Goat Anti Mouse IgG H +
LW A QDU R AR IR FRAS 7 5 9 — 9T Al-
exaFluor® 594 Donkey Anti-Mouse IgG H + L Alex-
aFluor® 488 Donkey Anti-Rabbit IgG H + L Ilg [ 35 [
Jackson Immuno Research 23] ; PMSF 4 H K% £ 4
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YA BRA ] ; BCA 25 2 w57 &0 H R s
VEMERE A PR 0y A BR A W) 5 ECL IR & B 2%
[l Millipore 23 H] ; RIPA I H R 56 G A I ARA R
7y ; DAPL I 3 35 Sigma A H]

1.2 FHik

1.2.1 DL EAFmbhBEAERHE 11 R
C57BL/6 HEFFENLS M 6 £, Sham 20 AJ5 1 d 41,
AE2dH RF4dH ARF6dH ARF8dH, T
ARIGTE SPF FREE A, ARFTFRIA T &, 7 bt
IRy S AN o I e O ) e T D A N
PRIGEENETE 3 3, B U) TR RE s, o0 S0 FH AR 25 2 i
B2 A b AR 2 45 FLH 22 i A b AR A T
VIR, Kot skom o LS 4#F Ra% 4 2 b 4%
A0, Sham UG VI TT G 48 G A0,

1.2.2 FFsesn 47 PHx A, TARF1.2.4.68
d BUbE /N B W A S 3UBE BRI, O AR BN, 28 4
°C,3 500 r/min 25> 10 min Ji5 , PO, F)H e 50
L F] AST  ALT 328070 50 A6 0 i 25 v JH- 2] 8 48 A
AST ALT /K284 B AR Ja /N B D RETE L .
1.2.3 Siacd e HERREE K B,
B2 A LR 5 wm, YDA B R K S
T pH6. 0 MBI BN , AR B 52 . PAP
BEL/K 2 imi B 5 A 2H 2000 30 wl 3% i 0k &l 2 B
PR PE T AL P T, PBS PR 3 WK, BEIK 5 min, 7
0. 3% Triton X-100 1) 5% L1 = IfiL ¥ 35 P ¥ 2 3 £ PA
1 h, ZEREARS , TR R4 505 N 30 wl —Ht
Anti-Ki67 (1 : 600) ,J2 &N 4 CIHEFELR, BHAZE
a5 30 min 52 0. 1% mH3E-20 19 PBS %W %k
W3 R, BR S ming FHILEESTMNRZHU(1 : 600) %
JEIEE 1 h,PBST PE¥& 3 K, &K 5 min, DAB JL 8
JE B ZAK WPE S min, RAKEE YA 1. 5 min, HAIK
Y 10 min, 1% $HER LB 5 s Ak ¥,
PBS iR i J5 b6 B L EER K, — H KB B, AR I
Ao

1.2.4 ZRRAEEE HLRASHRBEEE,H
ML A K DIEEERF A W30 pl FiRIFF 30 min,
A PYE 5 min, B 5% B MG IR EH 1 h, —
Hi Anti-Ki67 (1 : 600) . Anti-HNF-4-a, (1 : 2 000) .
Anti-LYVE1(1 : 1 000) , Anti-B-catenin (1 : 100) ,4
CIE LR, MAZERZE 30 min J5H PBST
VeV 3 WK, BRIK S min, JMAZIE—PH(1 : 500) iR
JEE 1 h,PBST ¥ 3 ¥, &K 5 min, DAPI(1 : 2 000)
HYLAHMIA% 5 min, PBST ¥ 3 IR, &K 5 min, 0

A ZDEHRF B W 30 wl ERAOLIFE 5
min,ﬂ:ﬁgﬁﬂ(#‘?)ﬂﬁ 5 min, PBS v 3 YJ'L\', HIK 5
min, Y) 5 R FB 5 0 B K 3t 7 5 A

1.2.5 Western blot #&M] Wnt2 &) & ik TAL4F 42
A% I5F 1) 5 P22 50 mg T EP & 1, LA RIPA
H1 PMSF 1454 500 wl(RIPA : PMSF=100:1),%
B VEPEHLAINE . VK F#E 30 min J5,4 °C 12
000 r/min &> 15 mln,%'D)ﬁﬁiﬁ%(&ﬂﬂjﬂﬂ?éﬂéﬂ
SAEM ., R BCA 8 vk B2 A DUt ) 60 0] 45 41T
HAUE AR T BCA 815, A 1/4 (K1
(15 x FAEGE PR 5 min flTEE HAEYE, 1T SDS-
PAGE 81 L UK #4726 114325 3220 mA .60 min 5%
T % PVDF B ,5% AR 2F W= &1 1] PVDF i
1 h;—¥% Anti-Wnt2 (1 :1000) ,Anti-GAPDH (1 :
10 000) 4 CHFE 1%, TBST ¥k 3 ¥ ; —Hi(1 : 10
000) ZEiRMFAE 1 h, TBST ¥k 3 k., i ECL 7|
& RIS, Tmage J 4401 W2 i1 GAPDH
JREEAE , I Wni2/GAPDH #E172KE 20 #7 .

1.3 Sit=4E R SPSS 25. 0 A FT 41T
20T NEEEK AN GraphPad Prism 8. 0, 31 %8Rk
Do +s o, Z2 241 (8] LR O 22 504, W 4[] Ee
BRI ¢ K86, P <0.05 REFAGHE X,

2 HFR

2.1 PHx EHRETUHREIZAEHLE H 7T
MEE PHx Ji AN [RJE] /0N BT BT 3 A8 A0 O R AR,
BF PHx J5 1.2.4.6.8 d BRI/ B B AT 5
i, 5 Sham I, RIS 1 RIFRER/N, 52
KIEBIFIR AR K, BIAR TG 6 KikBlmg (K 1),
UGS 1 KN B | o/ AR it i ek (P <
0.000 1),%% 6 KL K B H230 Sham ZH K- (R
1) o G8eit2# 53 M, 45 41T 5 a2 R I o d2 /44 o
FREFAGITEE L (M FE. F=26.317,P <
0.000 1; i/ fAH . F =47.527,P <0.000 1),
53R /R PHx S5 IR AT 5 K A 1B E g
J7, BEEHA 5T 1P 5 2 AT T H 7K F-

2.2 PHx FRFIheeZHHIRBIZ IEHFE AT
MEE PHx Jo W Jo i A8 b 2o A v JHF O 2 6 A2 Ak 19
FRAE, T PHx J5 1.2 .4 6.8 d WAE I3, ALT (AST
PRGOS 2 P BE T BEFE R ALT A1 AST (7K
o SR ERATYIG ALT AST K T4 1 R
EZTE (ALT:P <0.01;AST. P <0.001) , %% 2 Kift
YK BT E H K, 256 4 K582 A F) Sham



FHEHRKRFFIR Acta Universitatis Medicinalis Anhui 2023 May;58(5) - 755 -

Sham. AJE1d4A AJE2 dd

RIF4 d4 AR56 ddL ARJE8 dZH

1 PHx E&ERALESTH

x1 PHx RRFRETUHIE BB IZEHFIE(x £5)

ZH 5 JFRHE (g) St/ AR (% )
Sham 1.22 £0.239 4.69 +0.579

L NERN 0.52+0.113**** 2.20+£0.330" % **
Kig2d 0.67 +0.101 " * *" 2.73£0.219* % **
RJG4d 0.85+0.075" " 3.43 £0.202% % *
ARG 6 d 1.00 £0.086 4.17 £0.301
KRG8 d 0.97 £0.127 4.01 +0.462

F1iH 26.317 47.527

P 1A <0.000 1 <0.000 1

5 Sham 4 [b4E . * P<0.05," *P<0.01,***P<0.001,****
P <0.000 1

HAKF (K 2), &Geit5r0r, 45 TR H Sham 4
ZIAI D RE K- 22 A Ge it 2= B L (ALT F =
33.916, P < 0.000 1; AST: F = 62.559, P <
0.000 1), X—2Z5 /R PHx J5 IFIE A4 18 &2 1t
R, JHFIE %) oy R A O RS A2 1 1E 7 7K

A

80 *%

of 1
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2 40t
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a b [¢ d e f
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S0k sk

T
3 ol
260
Z
< 40
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w0b L T ’l‘
0

a b ¢ d e f

El 2 PHx FRFIhREZ LA B 18] B 11 22 45H4E
A:PHx J5 441 ALT KV 42114301 ;B PHx J5 % 41 AST /KP4t it
S3HT; a:Sham 4sb. RJF 1 ddle. RJG2 ddl;d: RIG 4 d e R
Ja 6 d 4l R)E8 d4l; 5 Sham 4L * * P<0.01, * * * P <0.001

2.3 PHx FRTREAAIEIERE HTWAFME I THE
% PHx Ji FFNE AR 182 5 40 i i 5 AR AL C R L AT
Ki67 S sl byt 55 Sham 41 L%, PHx J& AT IE
Ki67 FHPEAIIEECTAE 1| KIFIR 2, T4 2 Rik %
(P <0.000 1), W55 4 KITHABHT R, 55 8 K
WA BT IEH K, RG240, 4 FR4UM
Sham ZH Z [H] ) Ki67 FHYEANBE R 2: A Goil ¢ X
(F=214.981,P <0.000 1), & TP Ki67 FHH:4H
JRLER AR ASBIFE 43 00 FHVE S 5 200 L %) 5 S 5
HNF4-a Fil LSEC f%F 5545 5% LYVEL 5 Ki67 i
BREDNCHENL , 45 R s HNF4-o 1 Ki67 SUBH
BT 5 1 RIFIRI 2,55 2 RIKEI S (P <
0.000 1), SRJ5 2 T B, 265 6 SRR B H530E 1E H K
o, &Gt M, FRA A Sham 4 2 6] 7
HNF4-o Ki67 SUHME A M 2 R A G it E X (F
=100.037,P <0.000 1), LYVEIL F1Ki67 X FF 20
MUBHEAR TGS 1 REEAR, 56 4 RI Mk BIE(E (P <
0.000 1) %% 6 RIFUFEMK, T4 8 KK E % Sham
WA, BT 0T, 4 F AR A H Sham 20 Z [H]
() LYVEL [Ki67 XCFH M 20 i 5 22 7 Ge it 4 7m X
(F=31.13,P<0.0001) ., Z53%M PHx 555 2 K
FEJE A0 E, 5 4 .6 K F )& LSEC M FH,
L3,

2.4 PHx F/NRATZHZ Wnt2/ B-catenin Rz T 1L
1B NWEFE Wnt2/B-catenin 18 1% 5 I 54 1) &
FER T PHx J5 HFRE S W2 B R IA,
Western blot £5 %R 75 , 5 Sham 4 i, K55 1 K
S 4 K Wni2 1 RIXIAF|IEE (P <0.000 1,P
<0.001) , WL 4, &8eit2#m 81, F R4 Sham
HZIEH Wn2 BARIEFARITFEL(F =
43.89,P <0.000 1), FH] Wnr2 @ HES 5 THF
AR TR HE— K T B-catenin B I 5 A
BN B9 15 L, B-catenin H2 ¥ 2% Y6 & A7 45 R s, R
JA%1.2.6. 8K B-catenin /\éHEIH’MZ%IE%i%(P
<0.001,P <0.01,P <0.001,P<0.05) , WK 5, %4
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3 PHx SATREZEBiE s A8 h B 45 1E
A PHx JE 4540 Kio7 FHA AL A S 2 2E A A QSR 1 (B (2% ) x 405 B PHx J %2 HNF4-o 71 Ki67 XUFHPE A 9 S B BN R A x 405
C:PHx 542 LYVEL Fl Ki67 XUFH 40 A4 e e 9 A B x 403D PHx J5 421 Ki67 FHPESH M 95811 &l B PHx J5 42 HNF4-o Fl Ki67 3L
FHPEANAE SR F . PHx J5 4540 LYVEL F1 Ki67 XUHMEANISE I a:Sham 4;b: AR5 1 d ;e RF2 dH;d: AR5 4 d e KI5 6 d 41K
Ji 8 d 4 ;45 Sham 4104 . * P <0.05,* * * * P <0.000 1
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4 PHx FAFALH Wn2 EARENTHIFE
A:Western blot M1 PHx G454 Wnt2 & & AROAER KB,
Wni2 EAREWGEITE; a:Sham A;b. RJF 1 ddl ;e RJF2 d 4l
d: ARG 4 dUlse: RIG6 d 4l R)E 8 d 4155 Sham 41 HEE. * " P
<0.001, " *** P <0.000 1

Gt , FARL N Sham 41 Z [H] 1) B-catenin A
AR RR 2 52 A e 2% T L(F = 66. 465, P <0. 000
1), LRSS RM AL S Wnt2/B-cate-

A a b c d e f
B-catenin
DAPI
Merge
’B; 1501
A
= e Bl 5 PHx JFRFZALAH B-catenin #iE I T 4HE
% 100 A PHx JG 4541 B-catenin 3% AR EE ;B PHx J5 4541 B-catenin JTG A
jJE* Bgeit Kl a:Sham 41;b. RJF 1 d ;e RF2 d4;d: K54 d e K56 d
[_V—é S50F ;6. R 8 d 4 ;5 Sham . * P<0.05,* * P <0.01, *** P <0.001
L skkok
8 sk
N =1 1.~

nin i EEHEE
3 it

R —Fp B 5 0 B AR R I IR
K, PHx o340 AF RS A v] LA 2 6475, PHx JA
I T i R s T R B AR R 2 2 B T BE
JE JIF P 11 2 g & L3RR BIK 3h 97O T M s
—— A FH A L R B P o AR T o 4 2k
BRI B i 9 100% OS2k g B AHIF
FER I, PHx Ji /I B BTt | o et/ I 4 38 37
5,50 6 Kk B il | 23T Sham Z4H/K -, PHx J53%
4 IRFE A A BB ALT  AST AL, [ R[] e Fik
ML B 7 BRI ZLAR AL FF2H 2Bl | SR fid & P
R, AREERER, FERGEH 1 K ALT AST
KR E T, 8 2 KR & F 4500 1 H K,
/N EUFF I RENK A2 I (0 K67 B2 40 i 50 e i —
5, $E7R PHx J5 JE I HH 1% 490 i e ok 394 30 4 a0 1 JHF )
REMIPRAE . DRI 78006 2 g P 10 3 o S 3 I
U 4 6 R B BE T, S 0D I B R S T B
Uy 1] BE B SR
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R AR R — D AR 7R o e Z Fh 20 i 28 Y
(AR ELHE JH 4 A B DR 400 B | P B 4 R 98 i
YA, BRI 20 M AT 22 53 2402 i IR Y (BTE 3
PEB S DI , 4t AL mT DA A 40 ) 1, kO
R B M BE . 23X SRR AR b, 92 o 40 i
AR 52 5T 40 M LA — B 5 % B O 0 O X AT R
W AHIRE K IRAE PHx J5 5 2 RS R AN g
Bk B e, AR 4 KITHR B W B AIC; 17 LSEC 14 58
76 Prx JFA 1 2 RIEAR, 55 4 FkFUIE 5, 5 6
RIFIRBEAR . X —45 R UL T PHx J5 2 ~4 d 24T
A SCHE B B, T 52 B A40 i A LSEC 43 1)
HEEAEH], LRSI AR

Wnt2/B-catenin {55538 # X5 IR & & F P 1Y
KA RRREEEAEMT, B R E Bk
FENTIERY & T | LR 23 Ak bt 3 38 25 B 8 4 0,
TEJC Wnt BCAR IS AL T, IR 2 &9 (CKla,
GSK3B . Axin  APC HHJE I E &) W #EfR 1L B-
catenin , ¥ [m) HeFEAT 12 MR 4 1 AR R A, 24
B Wit 255 H R JHAZ IR Frizaled F13E32 (& LRP5/
6 I BRI 5 IR S5 30 A0 ML R - ) DT s/ Bl R
AW B-catenin (Y[, B-catenin 7£ 20 il 5t
PR I A MAZ TS TSR 1 e
YRR BRE AR, Wnt2/ B-catenin 3 1% K 2 A6 K, {2
e AL SR B A i A DA R AR R S B AR A
PR PRI S TS . ATSTR B, PHx R
1 RAEE 4 KR Wnr2 FE353H0 ; B-catenin EHE 1R
AEIGIN 55 2 S 5 4 4 5 sk B 18 RS
%52 K B-catenin ARZIENN, 55 4 K LSEC 3455 ik 3
WM, RS R T/R T Wnt2/B-catenin 18 [ 10 06
HAESF NS S TR EBE,

B-catenin BTG AN BB HILTE PHx J5565 1.,
2.6 F18 K, M Wni2 8 HFIXAYIEETES 1 KA
4 K RIS 4 K Wnt2 2 R IR I RI7ESS 2 K
B-catenin A¥:Z )5, $&/R B-catenin 32 Wni2 J{E A
%, IFE RS HE Wnt2 BRI, T — D BRI X
IR AL AT OIS

g5 Brik /Nl PHx S5 AT 58 K i 7 2E 18
SERETT, REAL TR 2h RE PR 52 28 IR K F . AT
FEUETE T S BT 40 LAl LSEC 3451 1 [R] I Wnt2/ 8-

catenin A0 BB IO |, 10 B 208 BEAE /)N BT DE A B
A EEEN, BB S PLH 7 2t — 2 0F
I, IR IR E PHx J5 I REIIR A, Biiih
I e s St 1R SRR RN BRI A
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Research on Wnt2/3-catenin pathway changes in liver regeneration
and repair in C57BL/6 mice

Yao Luyuan',Liu Yun', Yang Qian'”,Bao Xin', Wang Yan',Zhao Xiaoying', Tang Junming'
('Hubei Key Laboratory of Embryonic Stem Cell Research ,Faculty of Basic Medical Sciences ,
Hubei University of Medicine, Shiyan 442000; *Dept of Anesthesiology , Taihe Hospital
Hubei University of Medicine, Shiyan 442000)

Abstract Objective To explore the changing characteristics of Wnt2/-catenin pathway in liver regeneration and
repair in C57BL/6 mice. Methods Male C57BL/6 mice were randomly divided into a sham-operated group
(Sham group) ,1 d post-operative group,2 d post-operative group,4 d post-operative group, 6 d post-operative
group,and 8 d post-operative group. Mice in the operated group underwent partial hepatectomy ( PHx) to remove
the left and middle lobes of the liver,respectively. Plasma and liver tissues were collected on postoperative days 1,
2,4,6,and 8 ,and plasma ALT and AST activity was measured by ALT ( alanine aminotransferase) and AST (aspar-
tate aminotransferase ) biochemical analysis kits; Ki67-positive cells were identified by immunohistochemistry in
each group ;the number of HNF4-a and Ki67 double positive cells,the number of LYVE] and Ki67 double positive
cells,and the number of B-catenin transferred into the nucleus were determined by immunofluorescence method. The
expression of Wnt2 protein in each group was detected by Western blot, and the time characteristics of its expression
during liver regeneration were analyzed. Results Liver weight and liver/body weight ratio peaked on day 6 after
PHx and approached the level of the Sham group. After PHx , there was severe liver damage on day 1,but it had nor-
malized by day 4. On day 2 after PHx , mainly hepatocytes proliferated ;and on days 4 and 6 ,mainly liver sinusoidal
endothelial cells proliferated ,while the Wnt2/3-catenin pathway was activated. Conclusion The liver has a pow-
erful regenerative repair ability , which is closely related to the rapid proliferation of hepatocytes and liver sinusoidal
endothelial cells,and the activation of the Wnt2/[3-catenin pathway is activated in the regenerative repair of the
mouse liver.
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cell lines were identified by DNA sequencing and divided into control group, MLCK KO 1 group and MLCK KO 2
group. The knockout efficiency of MLCK was assessed by RT-qPCR and Western blot, and the effect of MLCK
knockout on cell cycle and apoptosis was detected by flow cytometry while Western bolt was conducted to detect the
effect of MLCK knockout on cell apoptosis. Results DNA sequencing showed that MLLCK base sequences were
missing or substituted at the sgRNA sequence recognition, and RT-qPCR and Western blot showed lower mRNA
and protein levels in MLLCK knockout cell lines than those in the control group( P <0.000 1). Furthermore, the
flow cytometry assay showed that MLCK knockout did not significantly change the cycle of FaDu cells, but the rate
of apoptosis increased (P <0. 000 1). Western blot showed that Bax/Bel-2 (P <0.000 1) and Cleaved Caspase-3/
Caspase-3 (P =0.000 7) ratios raised in the MLCK knockout group. Conclusion = The knockout of MLCK in-
duced apoptosis in FaDu cells, but the exact mechanism needs further study.
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