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[ Abstract | Objective To investigate the effects of autophagy on ovarian cancer cell invasion, migration and glycolysis by regulating
lactate dehydrogenase A (LDHA) and Wnt/B-caten 8 in signaling pathways. Methods From January 2021 to December 2022,
autophagy was induced by starvation treatment with Earl balanced salt solution (EBSS) in Xijing Hospital of Air Force Medical
University, human ovarian adenocarcinoma cell line SKOV3 cells. Cell experiment group 1 was divided into control group. EBSS
group and EBSS+ 3-MA group. Cell experimental group 2 was as follows: EBSS+ NC-shRNA group, EBSS+ LDHA-shRNA1
group and EBSS + LDHA-shRNA2 group. Group 3 of the cell experiment was EBSS + NC-shRNA group, EBSS + f-catenin-
shRNAT1 group.and EBSS+ -catenin-shRNA2 group. Real-time quantitative PCR (RT-qPCR) , Western blotting, Transwell assay,

and cell immunofluorescence staining were used to detect and statistically analyze the expression level. Results There was a
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significant difference in the relative ratio of LC3-]l /LLC3- 1 expression between control group, EBSS group and EBSS+ 3-MA
group (F=113.900,P<C0.01). There were significant differences in the number of invasive and migrating cells and the relative
expression levels of MMP2 and MMP9 proteins between the Control group,the EBSS group and the EBSS+3-MA group (F values
were 2 448.000,1 405.000, 111. 000 and 132. 200, respectively, P < 0. 01). There were significant differences in the relative
expressions of LDHA mRNA,GLUTI mRNA and LDHA protein between the control group,the EBSS group and the EBSS 3-
MA group (F values were 311.400,66.940 and 154.200, P<C0.01,respectively). There was a significant difference in the relative
expression of LDHA protein between the NC-shRNA group, LDHA-shRNA1 group and LDHA-shRNA2 group (F=123.200,P <
0.01). There were significant differences in the relative expressions of f-catenin and phosphorylated p-S-catenin between the control
group,the EBSS group and the EBSS+ 3-MA group (F-values were 206.500 and 222.200, P <<0.01, respectively). There was a
significant difference in the relative expression of S-catenin between the NC-shRNA group.the f-catenin-shRNAT1 group and the $3-
catenin-shRNA2 group (F =127.000, P <0.01) . Conclusion Starvation-induced autophagy activation can promote the invasion,
migration and glycolytic activity of ovarian cancer,which may be related to the activation of Wnt/B-catenin signaling pathway and
up-regulation of LDHA expression by autophagy.
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LDHA-shRNA2 4 ; 4l 545 73 4 3 h : EBSS+NC-
shRNA # .EBSS—+ S-catenin-shRNA1 ZH #l EBSS+
B-catenin-shRNA2 4 ,
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o Bt ash Ja AN ] TS 25 5. shRNAs
FFHIANE

LDHA-shRNA1:5-GGATATACCAACTGGG
CTA-3", LDHA-shRNA2: 5'-GTACAGTCCTGAT
TGCATC-3"; B-catenin-shRNA1: 5'-TTGGAATGA
GACTGCTGAT-3', B-catenin-shRNA2: 5'-CATGG
AAGAAATAGTTGAA-3"; NC-shRNA:5'-TTCTC
CGAACGTGTCACGT-3',
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Wit . PBS UE A0 5 6 A i T 4060 22 3R WY R
[ 52 30min, I FHARZE /N0 b 845K/ 25 9 000 S T 19 40
JL, AEZ R R OCE Smin #EATAE KT, O 0.1%045
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Fig.1 Effects of starvation on the expression levels of autophagy associated protein LC3 in ovarian cancer cells
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F1 NEXNNEEMEEEHEELED LC3 REKEMHILE(x £5,n=6)
Table 1 Comparison of starvation on the expression levels of autophagy-related

protein LC3 in ovarian cancer cells (x *=s,n=6)

20 51 LC3-11 /LC3- T Feah a0 A b (l 4531 LC3-11 /LC3- T Feak M N HeAl
Control 2 1.0040.12 1 21.350

P .
EBSS 41 2.2740.18 ! =0.001

I 10.760
EBSS+3-MA 41 1.64-+0.13

P, <<0.001
F 113.900 N 10,590
P <<0.001 P, <<0.001

#:F.P 2} Control 4l vs. EBSS 4 vs. EBSS+3-MA 4 ;1 .P 125 EBSS 41 vs. Control 4 ;¢, . P25 EBSS+3-MA 4 vs. Control #l;¢5.P3s N
EBSS+3-MA 41 vs. EBSS 41,
Control EBSS EBSS+3-MA

o . . .
PACN. S —
> cfv’
Invation 09'6 Qﬁb X’by
S
Q,“o
Q)

A SN Transwell #1040 42 28 FaE B 6 71 5B & Western blotting #:91l MMP2 1 MMP9 ) 335 .
B2 NEEEENPEBEAREEMIBHZMN

Fig.2 Effects of starvation and autophagy on invasion and migration abilities of ovarian cancer cells
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Table 2 Comparison of the number of invaded/migrating cells and the relative expression of

MMP2/9 protein in ovarian cancer cells by starvation and autophagy (x ==s.,n=6)

51 f= e AN ML A/ LD TER5 40 ML B/ L) MMP2 # FIAHXT ik i MMPY # H A X & ki
Control 41 24.10£1.10 35.30F1.70 1.0040.12 1.0040.08
EBSS 41 76.40+1.80 89.10+2.30 2.1640.15 2.3140.17
EBSS+3-MA 41 31.50+1.20 45.70+1.50 1.7740.14 1.8940.16
F 2 448.000 1 405.000 111.000 132.200
P <0.001 <0.001 <0.001 <0.001
H 91.430 70.680 20.700 22.520
P, <€0.001 <€0.001 <€0.001 <£0.001
ty 12.940 13.660 13.740 15.300
Py <0.001 <€0.001 <0.001 <0.001
I 78.490 57.010 6.960 7.221
Py <£0.001 <£0.001 <£0.001 <£0.001

VE:F.P & Control 4| wvs. EBSS 4 wvs. EBSS+3-MA 413z, .P1 4 EBSS 4 wvs. Control 4137, .P 2% EBSS+3-MA 4 wvs. Control ;25 P3H
EBSS+3-MA 4 vs. EBSS 41,

41
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5 Control 41 H %, EBSS 40 SKOV3 4 it i #H
XoF 7] 26 W T R 1 R0 FL IR AR WA B 2 T e (P <<0.0D)
5 EBSS 21 %, EBSS+ 3-MA 2H 41 Jfd (1) A1 % #j %5
WEIHFE 2 AL R 2R i 35 B IR (P <C0.01) 5 =4 [
0 60 1% R XS 2 A T R o R LR A A LU AR, 22 Y
AL L (F 55514 53.060,44.300, P<C0.01),
W 3,

RT-gPCR 1 Western blotting % 45 R W ox, 5
Control 41 H %5 . EBSS 20 SKOV3 41 fitg LDHA mRNA,
GLUTI mRNA,LDHA #H H M X £k & 8 & T+ 5
(P<C0.01),1fii LDHB mRNA A8 %} £ ik & 1 i &M
54 (P >>0.05) ; 5 EBSS 4 I # , EBSS+ 3-MA 41
4l LDHA mRNA,GLUT1 mRNA,LDHA #& 14
FHAT 223K 5 B FEK (P <<0.01), 7 LDHB mRNA
AH XT3k 5 T B A AL (P =>0.05) 5 — 41 18] 41 ffd 11y

LDHA mRNA.GLUT1 mRNA,LDHA & F %} %k
WAL, 22 S A ST E L (F A 53512 311,400,
66.940,154.200, P<C0.01), & WYL L # T LDHA
[ 23k P01 B W UL T LDHA ) 1 % 1k,
UL 3 R 3,

B 3 fLi T X OP S v 2 RE MR B AR K SR B
LDHA 3% 7k F 8% M
Fig.3 Effects of starvation and autophagy
on the expression levels of the key glycolytic

enzyme LDHA in ovarian cancer cells

x3 NEERBWMIPEEAMBEERBRCBEEENERE (X Ls.n=06)

Table 3 Comparison of starvation and autophagy on the activities of key enzymes

in glycolysis in ovarian cancer cells (x =s,n=26)

41 *E}T%%ﬂiﬁ FLAR A LDHA mRNA LDHB @RNA GLUTI1 AmRNA LDHA HH
TH R (nmol/10* 41 i) AH X 3k AHXT 35 i AE X ik AH X ik i
Control 2 1.00+0.16 14.30+1.20 1.00+0.11 1.00+0.13 1.00+0.12 1.004+0.10
EBSS 41 1.83+0.18 23.7042.20 3.0640.22 1.174+0.15 1.82+0.14 2.48+0.20
EBSS+3-MA 41 1.35+0.11 17.80+1.70 1.34=+0.10 1.147£0.09 1.514+0.11 1.27+0.15
F 53.060 44.300 311.400 3.120 66.940 154.200
P <0.001 <0.001 <0.001 0.074 <0.001 <£0.001
t 14.510 13.170 32.920 3.309 16.200 23.320
P, <20.001 <<0.001 <£0.001 0.081 <<0.001 <<0.001
ts 6.119 4,904 5.433 2.725 10.080 4.254
P, 0.002 0.009 0.004 0.165 <0.001 0.023
l3 8.391 8.266 27.480 0.584 6.126 19.070
P, 0.001 0.001 <0.001 0.911 0.002 <<0.001

. F.P N Control # vs. EBSS 2 vs. EBSS+3-MA #H ;¢ .P1 & EBSS 4 vs. Control #H ;7. P> & EBSS+3-MA #H wvs. Control 0 ;5. P35l
EBSS+3-MA 4 vs. EBSS 41,

2.4 LDHA #0 B W& % 5P 5 72 20 A 4% B ff
Western blotting | 4% 53 B 78 . 5 NC-shRNA

222 Y (F=123.200,P<C0.01), LK 4.3 4,
E— 2 F EBSS %t SKOV3 4 it 33 47 41 4k &b 1

4 H#, LDHA-shRNA1 4 #il LDHA-shRNA2 4H
LDHA #H AT 218 8 B F K (P <<0.01), =4
[ 40AERY LDHA EEMM KRB F K. ZR A5

(FEE A E4ER R, 5 EBSS+ NC-shRNA 4
%, EBSS + LDHA-shRNA1 il EBSS + LDHA-
shRINA2 21 4 Jig () A8 X 76 28 W 75 #E &= L 2L R 2B Al &
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25 BEAR (P <C0.01) 5 = 2H ) 200 if0 (%) AF XF 8] 7] 1% 7H #E
O FLERAE MU AL, 25 S A SRt R U (F (B 4
94 106.300,90.110, P<C0.01), % LDHA £ &5
TV S B W5 T 1Y) O SR 9 200 AR TR, USR5

pracin W S —
= \ ¥

D &

<} o o
< QS’ QX’
S

B 4 LDHA FYL4% K B WX 5P & 5= 20 i 4E B 7 40 52 M

Fig.4 Effects of LDHA,starvation and autophagyon

glycolysis of ovarian cancer cells

% 4 LDHA FYLE K B & Xt 5P & 2= 40 B HE B% £
B LDHA EEMEXMRAEBMLLLR (x T5.n=6)
Table 4 Comparison of LDHA and starvation and autophagy
on the relative expression of LDHA protein in ovarian

cancer cells under glycolysis (x =s5,n=26)

2 41 LDHA # 1 % # 35 i
NC-shRNA 41 1.00+0.13
LDHA-shRNAT1 41 0.3740.05
LDHA-shRNA2 4 0.3440.03
F 123.200
P <<0.001
t 18.760
Py <£0.001
L2 19.650
P, <<0.001
l3 0.893
P; 0.805

" F.P & NC-shRNA 41 vs. LDHA-shRNA1 4 vs. LDHA-
shRNA2 4157, . P15 LDHA-shRNA1 £ vs. NC-shRNA #i;7,.P>
7 LDHA-shRNA2 2 vs. NC-shRNA #4375 . P35 LDHA-shRNA2
4 vs. LDHA-shRNAT 41,

2.5 Wnt/B-catenin {5 518 BE 76 UP S 40 B B 1k
H 1

Western blotting 5 Il 25 5 1 7R , &5 Control 41 kb
B, EBSS 4 SKOV3 #fi il 1 S-catenin, p-S-catenin
R AL AR X 2 3k 1 3 T (P <<0.01) ; 15 EBSS 44

%, EBSS + 3-MA 24 41 ffd B-catenin, p-B-catenin

B TR T AF X 2 3K o 0 35 IR (P <Z0.01) 5 = 201 1] 241 Jfd
[ B-catenin , p-B-catenin i fR fL A X ik & L5, 2
WA G E L (F {E5 5 206.500,222.200,
P<20.01) , R UYL 5 5 1Y W AT LLS0E 85 iR 16 1
B-catenin, I [ Wi 7] LAl B-catenin [ #ERR 1L, UL
&5 fMk 6.

5 LDHA FYLIE R B 1 P 5578 20 A 48 B2 A £ 48 o

AR ABRERBILER (X Ls.n=6)

Table 5 Comparison of LDHA and starvation and autophagy

on the relative glucose consumption and lactate production

of glycolysis in ovarian cancer cells (x =5,n=6)

a0 LiEROR TRk FLAR A W
e (nmol/10" 41 #f2)

EBSS+ NC-shRNA £ 0.7240.07 11.90+1.40
EBSS+LDHA-shRNA1 £ 0.37+0.03 4.60+0.90
EBSS+ LDHA-shRNA2 41 0.31£0.05 3.80+1.10
F 106.300 90.110

P <20.001 <20.001
ty 16.300 15.520
P, <20.001 <20.001
ty 19.090 17.230
P, <20.001 <20.001
t3 2.794 1.701
P 0.153 0.470

. F.P & EBSS+ NC-shRNA 4] vs. EBSS+ LDHA-shRNA1
4 vs. EBSS+LDHA-shRNA2 4 ;¢, . P,y EBSS+ LDHA-shRNA1
2 vs. EBSS+ NC-shRNA @ ;¢, . P2 2y EBSS+ LDHA-shRNA2 4 ws.
EBSS+ NC-shRNA #; ¢3, Ps 24 EBSS + LDHA-shRNA2 4 ws.
EBSS+LDHA-shRNA1 4,

B-catenin

— I a4
ﬁ_ACtinm
NG

55 YUEKR B O EEMAE R Wnt/S-catenin
= S i B R
Fig.5 Effects of starvation and autophagy on Wnt/f-catenin

signaling pathways in ovarian cancer cells
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F6 YUERBMEXTIPEEMM Wnt/f-catenin
S 518 8§ pB-catenin, p-B-catenin BB 1K
X RIABH LB (x 5.0=6)
Table 6 Comparison of starvation and autophagy on the
phosphorylation of Wnt/S-catenin signaling pathway -catenin

and p-B-catenin in ovarian cancer cells (x *=s,n=6)

1] f-catenin p-B-catenin Wik
ARXT 3K AR XS 3k i
Control 4 1.00£0.12 1.00£0.11
EBSS 4 2.27£0.18 1.944+0.13
EBSS-+3-MA 4 0.8840.07 0.7640.05
F 206.500 222.200
P <20.001 <20.001
I 23.700 22.470
P, <20.001 <20.001
ls 2.239 5.740
P, 0.283 0.003
L3 25.940 28.210
P <20.001 <20.001

{:F P % Control 41 vs. EBSS 4l vs. EBSS+3-MA #1371, .P,

29 EBSS 4l ws. Control 4132, .P> 4 EBSS+3-MA 4l vs. Control 41 ;
t3 Py EBSS+3-MA 4l vs. EBSS 41,

2.6 B-catenin X YLK F1 B K15 5 B U & 5= 4 i
HE B2 15 B 52 )

Western blotting K il 45 2 B 7~ . 5 NC-shRNA
4 Eb #¢, B-catenin-shRN A1 2 Fll B-catenin-shRNA2
4 SKOV3 40l N B-catenin AH X} ik & o # 1K
(P<C0.01) s =41 [A] 4 }fL /Y B-catenin AH X 3Kk &t [k
WL 2ERAGI 2 L (F =127.000, P<<0.01), Il
6.3 7,

A B
B-Actin M. M. A -Actn SR -

\of > v \og > v
& &S S
e » o S »

@ S 2 @ = B
SAFS > & &
'@Q '&Q < ,@Q \0'0
& P & & &
¥ 9 AR
S S
& §

B 6 p-catenin X YLK FN B LEE S H
B 55 22 40 B 47 B feR Y 2 )
Fig.6 Effects of f-catenin on glycolysis of ovarian cancer
cells induced by starvation and autophagy
5 EBSS+ NC-shRNA 2H [t #; , EBSS+ S3-catenin-
shRNAT1 4 #l EBSS+ B-catenin-shRNA2 241 LDHA
AR IR A R S A % W T AR S e LR 2R R
8 FRAR (P <0.01), =41 R 40 ) LDHA % H

44

ARORT 2 35 1 L RH 0T 8] 70 W T AR 1 e LR 2E i LU 3K
2SR GE i R SCCF {43 91 24 153,600, 128.300,
50.530, P <C0.01), & B B-catenin " #4101 il L1k 1z
P W 75 3 110 B S5 9 40 B T A, DL 6 R 8,
F 7 B-catenin XYL FI B E S A9 00 &7 A A PEEE AR
S-catenin AT FRIF BRI L (x £5,0n=06)
Table 7 Comparison of the relative expression of B-catenin

on starvation and autophagy-induced glycolysis B-catenin

in ovarian cancer cells (x =s5,n=26)

415 B-catenin AH X K 3k &
NC-shRNA 4 1.00£0.13
~catenin-shRNAT 2 0.5340.04
B8
B-catenin-shRNA2 4 0.2740.03
F 127.000
P <20.001
t1 14.320
P, <20.001
Lo 22.240
P <20.001
t3 7.920
P; <20.001

#:F.P jy NC-shRNA 4] vs. -catenin-shRNA1 4] wvs. S-catenin-
shRNA2 ;.. P1 N B-catenin-shRNAL 2 wvs. NC-shRNA ;¢
P>} B-catenin-shRNA2 #{ wvs. NC-shRNA #;¢5, P3N B-catenin-
shRNA2 4 vs. f-catenin-shRNA1 4,

£ 8 p-catenin X YLK TN B L iH S A P &= 4 A
WEBE RIS I (x £5,n=06)
Table 8 Effects of p-catenin on glycolysis of ovarian cancer

cells induced by starvation and autophagy (x £s,n=26)

LDHA ARXT FLER A
415 HEHARXY A (nmol/10*

ikt THAE = Eil)op)
EBSS+ NC-shRNA 41 1.00+0.11 0.61+£0.05 12.2+1.8
EBSS+f-catenin-shRNALT 41 0.42+0.05 0.3640.03 6.4+1.1
EBSS+f-catenin-shRNA2 #  0.33+£0.03 0.244-0.04  5.1+0.8
F 153.600 128.300 50.530
P <0.001 <20.001 <20.001
11 19.770 15.000 10.910
P, <20.001 <20.001 <20.001
ty 22.830 22.200 13.350
P, <20.001 <20.001 <20.001
t3 3.067 7.200 2.445
P; 0.110 <20.001 0.227

i F.P y EBSS+NC-shRNA 4] vs. EBSS+ 8-catenin-shRNA1
2 vs. EBSS+B-catenin-shRNA2 41371 . P12} EBSS+ -catenin-shRNA1
#H ws. EBSSHNC-shRNA 452, , P>y EBSS+ -catenin-shRNA2 # vs.
EBSS + NC-shRNA #;¢5, P; J§ EBSS + f-catenin-shRNA2 4] vs.
EBSS+ f-catenin-shRNAT 41,



5036 B4 2 W] T a4 4 R AR Vol. 36 No. 2
2025 4 2 H Chinese Journal of Woman and Child Health Research Feb. 2025
GO AR, Idha L a5 M WAL, LDHA 5£ P 4
318

3.1 BT 40 A 1T A B =2 T

HY T BE A 3R FE 0T BE X A IR A H W
—ZHFR A UNC-51 FEBBF 1 (UNC-51-like kinase
1,ULKD) M A 2 (UNC-51-like kinase 2, ULK2)
(2 R bl S 3 WA SG L 13 Cautophagy-
related genes 13, ATG13) , A W% 02 (1 A1 200kDa
KA EAE T 2 G W, 7E B R I ke O 5
YER . EWEEZ A2 AMPK F18& % 2 88 (A (mech-
anistic target of rapamycin complex 1, mTORCD) 155
TP IR L Y A AL T R 2 R A I O
i AMPK ] TG W5 AH S, 768 55 5 1 & 1
T.mTORCI i@ i3 B ULKL A BGE I A . &
KPS 500 A0 R T s RS S A0 K
F 2 B SR S R T I T AR R, R —
T 5 I W X 52 45 20 2 0 DINA [ fige 2o 75 v 1) v i) 4
AL Sy e 24 A AR L gk R R N B R AR
T AR L RESY g A0 A A7 O AL S 7R R
95 TR 855 2% AT 1 5 e 4 ML A A7 AR AR 2R A K {2
HE Gy 3k 3 R T T 245 45 . AE O LR T 6 A0 R
T S PR 385037 i 968 ol A 58 vl s BT 1 2T A4 44 M L
1 G 32 240 B X 9 200 B 0 47 e 98 2 405 T P 5 R T R AR
2 48 6 15 0 LR R 1 W AT A B AR A RIS A
Tk WA R 5 43 W A AR VR I U 9 A A 1 1 KO
R ANMLAT R AR ST R, LK 5 A B 5 95 40
L 198 W

3.2 FLES B S F 5 4 B PO AE R R R ME AN 4R i
TARMEXNE

FLIR I 2 (lactate dehydrogenase, LDH) f&—
ol v V0% TR T A A AR T R T 2% SR TR SR MK A IR
G, FCAE AL B TR Ak 1) W 12 e 140 B o v i o DG B
VERT . 2 DS B RR 5% 16 o 20 8 1 2 A b, 22 0% 26 08 Ik
JHg B E S — B R GAJRUJE 20 (reduced form of nic-
otinamide adenine dinucleotide, NADH ) #I| 4 [ Jtiz it
M — R (R E D (oxidized form of nicotin-
amide adenine dinucleotides NAD+) B B4 , X X F
E TE IR AT 148 T At S 06 R AT 2 1, LDH J2& 53X — PR
AR SR . LDH & — P [ U DU SR A ok S IR
VYRR, B A MOESE (LR AT A~ H O &

45

i HWH, M A H WA K LDHL~LDHS
R AR TEEY . LDHA 7F 99 S8 b 0k BRI
EPEREAN MG . T 9 LDHA 106 60 5 5% 240 g 3%
E . LDHA i ) mT 5% 550 595 40 i xF PARP
TR0 6% B R 9 PET . miR-383 38 aof # [ 410 1l
LDHA 133k, 90 59 5590 40 M 38 58 | 1= 28 F1A 4R
PEBEAR . AR5 BoR. YU L T LDHA )%
K IR R T OIS A0 Y 1R 28 AT RS e

MMP2 Fl MMP9 & i i Ml 4= 28 L1288 Fl 1L 8
Az g AR ) S B £ DT I A R BT 1 43 o T B i A
MJEAE R K i A B O S% . 50 o5 AL SUAH L
N ZE S 9 S 2 0 vl B S R ) I A 4 A 1 T
W Al F 1 (megakaryocytic leukemia 1, MKL1) /) ¥
SRR IE KT TH i A MMP2 3k 7K Pt 7+ 1
M4, W7 kB, MKLL J& MMP2 9 #5875
T E R AT SR MMP2 K H S Ak AR 56 R
TG SRR L I T T O 5L A0 i 12 28 AT S Rk
H1H7, LnecRNA TP73-AS1 i it | # MMP2 FI
MMP9, fi¢ it 5 5295 20 ff 14 5 FUE PR . Wt/
B-catenin {5 5 i I 76 8 15 IR iR & B RILAE B AR v ol
FEAEM. Y% 2 8 Wnat B AR B9 R AT
B-catenin MNP fif 52 & W v i 25 91 5 4o 31 40 H A%
H1, 5 TCF/LEF # 5% 7 AH T AE F L 38006 T i 70 3%
DAL () B S FT R 3K . Wnt/B-catenin {5 5 i j% 19 5 &
WOE TR AR R VR R L R MO R 2 A
38 TP UE B AE BT A 2 A O S5 b 42 g RE T 4
JitL g F B R A AR YT T 251, Wnt/B-catenin
SR 1 GO IR AR 53 Ak B S 98 0 M e B 1 G B
I M e X Y-& kK 9 (SRY-box 9,
SOX9) i 8 1% & Wnt/B-catenin {5 5 i j§ 7 — b fit
T T ) 0P B S Y M R BT AR RO
LU L E T 8 R fb-B-catenin 1Y K F I B IE
B-catenin, R{fk B-catenin W] i LDHA #) 3£k,
A0 ) 2L A

SN AR ST R BRYL AR TS R SR g 40 A A O
P kA2 28 MRS e 7, B s WE A 0E k. S UL IR
BEL YU I T LDHA #3835 I M R AL 15 1k B-catenin
{55 Bk B-catenin AT F i LDHA ) 2 ik 3 30 #1 3L
A . AWEIEES RAB 7R T 00 520 20 i 13 v 5 AR
ZIRIIE 3R AT e A O SLR AT SR BE I E AR T A
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