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77 LA B R A b R 4 R EMT RO RZ IR,
FHERMAEE 2 M A WK K 20 M 438 1E & % B4 (NC
) B AL B2 (HG 4) , e M A 3 20 B 0% [R] B S
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hn(F=53.37.302. 1, P<0.0001) , 400 24748 NC 41
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p62 5 Smad2/3 TEMIIK N AETESLE (7, e e T v S Sk

ST SQSTM1/p62 5 Smad2/3 & A ES5 4,
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Abstract

¢ AIM: To investigate the regulation of autophagy on high
glucose - induced epithelial - mesenchymal transition
(EMT) in human lens epithelial cells.

¢ METHODS: In order to investigate the changes of EMT
and autophagy induced by high glucose, HLE - B3 cells
were divided into two groups. In NC group, cells were
cultured in DMEM with 5.5mmol/L glucose, and in HG
group, cells were treated with DMEM in addition with
30mmol/L glucose for 12h, 24h, and 48h. Western blot
was used to detect the expression of EMT - marker
proteins ( E - cadherin and a - SMA) and autophagy -
marker proteins ( LC3, Beclin 1 and SQSTM1/p62 ).
Wound healing assay was conducted to observe the
migration ability. To investigate the regulation of
autophagy on EMT, we employed rapamycin, an agonist
of autophagy. HLE - B3 cells were divided into 4 groups.
Two of them were mentioned as above, and the other two
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groups were treated with high glucose combined with
DMSO ( DMSO ) and high glucose combined with
200nmol/L rapamycin ( RAPA), respectively. Migration
ability of cells was evaluated by Transwell assay.
Expressions of proteins, such as EMT marker proteins,
molecules in TGF-B signaling pathway ( TGF-B2, Smad2/
3, p-Smad2/3, Snail), and autophagy markers were
detected by Western blot. The intracellular co-localization
of SQSTM1/p62 and Smad2/3 was observed by
immunofluorescence staining, and their interaction was
confirmed by co-immunoprecipitation assay.

¢ RESULTS: The expression of E-cadherin, LC3 I/ 1],
and Beclin 1 in HLE - B3 cells of HG group gradually
decreased ( F = 67.52, 163, 206; all P < 0.0001), the
expressions of a-SMA, SQSTM1/p62 increased with time
(F=53.37, 302.1; all P<0.0001), and cell migration also
increased compared with the cells in NC group (all P<
0.001), indicating that high glucose stimulated EMT and
suppressed autophagy. After treatment with rapamycin,
the expressions of LC3 |I/ | and E-cadherin increased,
the expressions of a-SMA, p-Smad2/Smad2, p-Smad3/
Smad3 and Snail decreased (all P< 0.05), and the
expressions of TGF -2 did not change (all P>0.05) in
RAPA group compared with HG group and DMSO group,
cell migration was also suppressed (all P < 0.001),
indicating that Rapamycin down regulated the expressions
of molecules in TGF-signaling pathway after activation
of autophagy, which resulted in inhibiting EMT.
Immunofluorescence staining showed co - localization of
SQSTM1/p62 and Smad2/3 in cytoplasm. Co -
immunoprecipitation confirmed the combination between
SQSTM1/p62 and Smad2/3.

e CONCLUSION: High glucose stimulates the process of
EMT and suppresses the autophagy in HLE - B3 cells.
Autophagy regulates EMT by interacting with Smad2/3 via
SQSTM1/p62, altering the amount of Smad2/3 which
works in the TGF-B signaling pathway.
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signaling pathway
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PP B AR P s A R B LT e 2 — LR A
PR 14 R 5 1Y 2~ 5 3%, FL R A AR TR R R
4=, I B8] JF %% 4k (epithelial - mesenchymal transition,
EMT) 7EME BRI 11 A B T i e 7 AR . A
(autophagy ) +&— Ff 24 ¢ 4 KRR 2, 41395 40 iR A5 5 1% = AN
A2 T 200 A7 175 14 B A 200 L e g LT ke ik 22 (i F 5T
FWIAWES EMT 2Z )2 PR — 5 T, 4 ARt 1 i
W J5 A EMT T AR 52 2 0 FURIEUS 15 LU e o
LA HOe2 il 4/ A AL rh e I s il RS 555 1 25 T 1
(high mobility group box 1, HMGB1 ) i i % Ji £ IR 25 44 42§,
Z K 1 (discoidin domain receptor 1, DDRI) [ 3 ik 131 1l
MW A Y FHERXLE A ( mammalian target of
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rapamycin, mTOR ) (1% B B2 1k 01 19 B W8 1717 35 5 240 . 4 A=
EMT' s SR 2, % — 05 1T Wit A1 400 o b 9 4555 14 1
FH L IXBHAS T EMT 582, aniie B A W AH C 8 1 Beclin 1 A1
ATGT 1235w A i Joe B 48 it 968 40 o v i 75y EMT 1 %% 5
A F Snail F1 Slug [R5 34 = , AITT 3 58 3 Fh 41 i 9 EMT
TR AR, 24 F LR AN mTOR 4051 50) S84 36 20 i 1 e, 240
TR AR 22 RE S 2

H AT, R s e 32 4 A 0 (T RR R ) RS N AR AR
2 i (human lens epithelial cell, HLEC) A K- 1Y
ARG O, LS T A WS X EMT 520 {9 47 ST 58 i 2D
FGE , ARFFEIEE T @B AEE N A SRR T K 4 M iy
H WEFT EMT P48 4k, 3 U8 A W B ah R R & R
AR KT JE R dl PR AR R 41 EMT A 52, 655 A
WXt EMT 19819 7 HI B pL]
1 R FR T %
1.1 # 4
18R KA SRR 1 41 5 HLE-B3 3% A
JET IR BT i 5K AR A 152 G . HLE - B3 40 i 32 ph b 5
BRI AE PR A BR 2 W) 347 40 i R e H I A Y 4
(short tandem repeat, STR) 45 , 44 SR 5 7F DSMZ %
JE ) SRAO1/04 41l fitl & 5¢ 4= DL, SRAOL/04 4 Jill 5=y A
e R b B i 3R 5 SR TR R A5 BT ) HLE-B3 4

JL Ay dretR AR | Bz 2
1.1.2kF  FHi%EE K (rapamycin) 14 H 32 [E Med Chem

Express 23 5] ; 85 B 51 ( No. 539131) | #f & it #0059
(No. 524629) LA & TGF - B2 Hii {4 ( No. AEB586) ¥l [ &
EMD Millipore 2% 73 LC3 ( No. 12741) | E — cadherin
(No. 14472) .Smad2/3( No. 8685) ,p—Smad2( No. 3108) .p—
Smad3( No. 9520) LA & Snail ( No. 3879) $i 4 ¥4 g [ 25 [H
Cell Signaling Technology 7% F]; & — SMA ( No. ab5694 ) |
SQSTM1/p62( No. ab56416) LA Jz Beclin 1( No. ab62557) $t
TR [ 5% [ Abcam 22 ] ; GAPDH ( No. 60004 — 1 -Tg) #t
& HRP #RiC I 2EPTR 1eG HUR L HRP #Rid L =EH/h
SR 1eG BRI A b [ 27 = 8 /A 7] ; Alexa Fluor 594 5
ICH Y PR 1gG PLUEF Alexa Fluor 488 ric 199 Ht /N il
leG PRI B 15 3 A4 YR A BRA R & DAPL 1
Pro B K I 7RI B V8RR A YR A B2 ] BCA
B E BRI & SDS-PAGE ¥ i e il it 77 & L K 1P &L
fif A W [ rp TR RN T ECL Ak & e i i 71
&0 A HEdERT ZETA 24 ) ;protein A/G #EERIE A 56 [F 3§
BOCHIRBHE A F],

1.1. 3{XFFIEE Transwell /NE (Millipore 23 F], FE[H ) |
SDS-PAGE LKA | HL VKAl f A2 & A ( Bio—Rad 24 F ,
) fEIE W (Olympus A F), HA) | H: 58 2 0 s
(Olympus A H], HA)

1.2 7k

1.2.1 WIS R R 4E  HLE-B3 4B 3250 1T
10% i 248 178 1 1% 75 5 /88 75 2 0% ok B 7 245 4
(5. Smmol/L) ¥ [X 15373 (DMEM) 1 H- & F 37°C 11 5%
CO IR M, B 2d 4 1 IR 3L, 4L 3 80% ~
90% Rl FE TG HEATIEARY , TR K BB ELA N 70% ) , %
BRLMIGEEFREE YL 20 |5, S P4 (HG 40) 40
U EE AN T 30mmol/ L 4 45 4 1) DMEM (i ) 2 4 vk B2
35. Smmol/L) H 1535 1 1F H % B4 (NC 26 ) 40 MaAs HH 1
IRV BE A A0 DMEM R5 R 5655 9% . 43 Tl A & b 4 B iy
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(Oh) AbFRJS 12,24 48h MEE [ WA EMT #5485, 76
200nmol/ L A% 28 1 ¥ i 4 Ab B Y HLE - B3 41 il 52 55
b KRS 4 4 FEJRA B NC 1A HG 4156 Rl | 1
JNE AR Z 4 (RAPA 4) A 520 (DMSO 4H) |, BIV7E = bl
A0 3R A B 1 [T EE ) 200nmol/ L 75 A2 25 R0 L 45 HE iy 7 )
DMSO Z3 5 A 3R 24h | I WELAR A5 bR

1.2.2 Western blot 3236 45 Ab B HLE-B3 20 iU, 78
SRR G PBS B UE 3 6 , TN A 1mL PBS Ff-fiff
FEV A L5 70 80 A B, 5 ALY PBS H B & EP 4
A7 7E 5000r/min $53 T 2.0 Smin, 75 FIEWR)E AR
BB R T S 7 R0 R T S R0 A RIPA S TR
120 L, 2833 55 73 S48 FER 7 K3 0 J5 T 4°C 120001/ min 25
> 15min, BH FIEW . B 20l 25 FFE 5 BCA 250 5E
EWIE, R4 100pL & A HBOR P HIA 25uL 5%
ARG M, T 100°C & J& ¥ o 10min, B A1 =i,
1) BEL YRR DA TITA EEL K % i, MR N A ) 1 I A
FEAH 30pg 25 1, b A 2 HE & 47 1) 8% 5% 15% 1Y SDS -
PAGE JEHNFEFLIN , 7F Bio—Rad F7 #E HL JkCE B b 4T HL K
EEDE, TR B B & A M Bio—Rad ArifE i UEE F 44
HUKIE FH%BE PVDF E L, FANAEEEAET
=20°C VKFE TP ORAE . TEEIRT H 5% Wi g 24 58 1A PVDF
JI65 3h,4°C T 0% B A A ) — Pt (i Bk BE XS 1:1000) 33
7, TBST &Pk PVDF B 3 ¥k, UK Smin,, P-4 FAH R
BRI A AL D bR 0 ) BT (R B B2 R 1:3000) 37°C
%7 1h, TBST YL PVDF i 3 ¥k, BHK Smin, it B1k2F %
B (AW:B W =1:1),7F Bio—Rad k2% & AL T ik
e ks R G, [ Tmage J 308X AH R
A5 I BEAEHEA T

1.2. 3 XIURELS KUNMILFN T 6 FLAR PR 37, #fr i
JA A ME 100% @A, R H A 1mL B R L 7E 6 FLAR
NEE BRI B i — 5 RIE (SR K ) |, 285 I PBS 15 Uk
3R, VR MVE AN, R R Ak B %) 40 B A TR
L DMEM K5 3: 35 (NC 41) Al mbi 9 DMEM B3 72 % (HG
) SR RIAE 0,12 .24 48h T8 & il BE N L IF
FIIRRE CHr R ) 254k 00, & BEAL Pk 3 LT,
H Image J B AARIEE - H SRR Y B F 55 R A i AL
MRS B 4 b (%) = (SR LR TIIR A -7 59 KR T AR /
Jr bR KR T AL X 100%

1.2. 4 Transwell 236 K 2000 HLE-B3 2 Jifd 2 i $2 b
T Transwell /NE ) F = (1x10°/9L) , FEMRIE 4 (NC
20 HG 41 . DMSO 41 . RAPA 41) 43 5 ¥ I AH B /4 15 37 3
500uL, EEE SRR B3R 24h, B/ NEE T 4% 2 RS
E5E 0. 5h, /M F BN, K/ E S mE R 6
15min, FH PBS ¥ 3 Y5 70 30 B W s N W25 40 i S &
BEHLE 5 A0 EF 40 RO 8

1.2.5 fifaeEr gt HIEH KRR HLE-B3 41
BT RCE ANIRIC A A 12 L, 55 3% 24h, R K &
T0%} R 5 5L A PBS 32 k40 3 YK, 4K Smin,
ML 4% 2 2B 1mL B & 4000 30min 5, W E£L
R, H PBS Uk 3 K, BHK Smin, SRIGHFLNIMASE
1% Tritonx—100 1 1% BSA A PBS Z L& 2h J5 W 2L
NI, N A Smad2/3 il SQSTM1/p62 — i His B ( i B¢
WREFIN 1:100) 4CIBE NG EF K, K H W L —4t
T REWE, ) PBS R UE 3 UK, &K Smin, FHE T Alexa Fluor
594 FRIC I P A TeG PR (1:100) F Alexa Fluor 488 45

ICHITH/N B 1gG BUAR (1:100) , 7E U6 F ROEIE 2h 5
FH PBS ¥ 3 K, B:IK Smin, 7 DAPI(0. 4pg/mL) 3 R
R 7 b B AN R B A A i 1) 2 33 5 T
G T30 e b, PEROCIER A B T WS IEAE,
1.2.6 REHMIEL Lol sr4 435/ HLE-B3 4
i, 7 77 L3550 H PBS WUk 3 3, A 1mL PBS, {#
21 6 ) 0 AN B, B A A0 Y PBS RS = EP B,
1E 5000r/min %3 T 2.0 5min, 75 FI5E A S & 1
R 1P 2 lmL, R WCE S B T 4°C 24# 1h,
7£ 12000r/min T 2.0 30min Ji5 B W5 &, B 20l JH T
BCA FE &R, B S0pL A 2x EREGE whil S0uL, 100°C
BB HMA 10min R Input #5576 HA AN
JA SpL p62 HUik,4°C #E IR LB 88 R, 78 1iRIR
AW AFINA protein A/G W42k 20pL, Z0FH 4h 5 #5HE b
BT HE S AR R R AR 10 Uk, BLEE 5 AT TP A9 F R g &
PR W RER B W B 7 EP 35 BE I & RWEW, FHMA
1P 2RI 10 K, ER 3, 77 5 L, Sk
B EP B 2x FAESE v S0pL, T R iR A1 G T
100°C 4@ ¥ Hom 4 10min, BIA 1P B, AR 400 5 19 25
F 8 AR Inpuat A 5 P EC 30 88 AR, ARG — K
Western blot 10356 2% S8 2% 1E 20 1P WY EAE = (RIE &
AN A RETTTEY T SQSTM 1/ p62 fil i JEA — 3

Gt 2E M  ARWF5E K ] GraphPad Prism 7.0 #E4748
AT, THEOR LA B e hn i 25 (s ) FoR , HEZ D &
B R FH A A 0 s B 4 T 25 AT, PR EE AR A LSD -t
ﬁgﬁ;/ﬁ:éﬁéﬂ 8] bb % 2R A 2R IR 26 7 22 00 i ( One — way
ANOVA) | B FL 4R FH Tukey 3465, LA P<0.05 8
EREGIEE L,
2R
2.1 BERERRE L EMEALE EMT  Western blot 45
FWR B R RSO 1] (0 ~ 48h) B SEC , HLE-B3 4
MR F R AR R R 1 E-cadherin FIAE B WAL (F =
67.52,P<0.0001) , 17 [4] 72 Jot 20 i by 75 25 1 a—SMA ik
BT (F=53.37,P<0.0001) , 1 H 4 Bt ] 455 w50
REFHFT (Oh) #H F , E-cadherin Fl a—SMA Eik G B3
PEZ R (P, =0.015.0.033;P,, =0.0003.0.0006; % P, <
0.0001; ¥ 1A~C, % 1), [FIAF, QIR L0045 5K WoR | &b
AT 12 24 48h B MR AR A NC 2H B W 46 /)N, HG 20 46
MEB E 4 L NC 4, Z R B G4 L (P<
0.001, & 1D E, 3 2) , &7 = A S o 1 A i B8 47
fiE )] ,iX 5 Western blot &5 AH—2, LA &5 R ok
& b Bz AR SR SRR T &4 T EMT,
2.2 BHEMH HLE-B3 B N BME/K T 558 H bR
B T AN H WK AR 1R FRATTRL I T B AL B HLE -B3
4L 0~ 48h [ Webr i & /K128 4k, LC3 Beclin 1 Al
SQSTM1/p62 &5 5 A Mg BRI EZHE A, LC3 S5 [k
IR B 4 s Beclin 1 7E [ Wk 14 368 06 W B #5
BEH ;SQSTML/p62 Z5 Bz RALEF G5 LC3 A &
W), AR TR AR . Western blot £5 5 W | Bl %5
TR B SR 1R) B B B, ZW S L.C3 I/ 1 A Beclin 1 ()£ 3k
AR, 0 ELTE 24h B 3K B A%, 48h N A B g
AR (F = 163,206, ¥ P<0.0001, Kl 2A ~ C, 5% 3); 1
SQSTM1/p62 1) 3 ik 8 B % B 8] (1) ZE K 32 7 385 (F =
302.1,P<0.0001, % 2A D, % 3) .
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1 HLE-B3 iR S HEIRE

T%4% EMT A. Western blot £ I 25 45 4 1% HLE-B3 40} 48h J§ EMT 4% & & 14 E - cadherin 1

a-SMARY % ; B~ C:E-cadherin Fll a=SMA 1Yk AL 44T (* P<0. 05,"P<0. 01 vs Oh;°P<0. 05,"P<0. 01 vs 12h;'P<0. 01 vs 24h) ;D
200 P R ST G ) A0 L E RS 11 43 FE R AL AT (P P<0. 01 ws NC ) s E: AR LR 4521 (x100) .

F1 SHEIREX HLE-B3 4 E—cadherin #1 a-SMA EH 18
X F 3% 7K T W 20 x+s
KSR ] E-cadherin a—SMA
Oh 1.22+0. 11 0. 56+0. 07
12h 1.03+0. 01" 0.73+0. 02*
24h 0. 87+0. 03" 0.90+0. 03*°
48h 0.57+0. 02%“° 1. 16+0. 09*“°
F 67.52 53.37
P <0. 0001 <0. 0001
7 :*P<0. 05 vs Oh;°P<0. 05 vs 12h;°P<0. 05 vs 24h,
*2 BHEREXN HLE-B3 @I EHEMZM (X+s,%)
245 Oh 12h 24h 48h
NC 24 0 14.63+3.13  27.69+2.52  52.75%4.00
HG 4 0 62.76+3.51"  80.84+3.06" 90.17+4.51"
t - 17.71 23.26 10.75
P - <0. 0001 <0. 0001 0. 0004

TE: Fypy = 698.8, Pyyyy < 0.0001; Fypy = 72.95, Py, = 0.001;
Foipasin = 12- 87, Py = 0. 0005," P<0. 01 vs NC 41,

762

2.3 FiAHLE-B3 MW BIE/K FRAIMF SHEIFESH
EMT I THitH ﬂ%sﬁ HLE B3 4l & Ak EMT B985 1
FH L FRATEH A w3 s 7 B 3 (200nmol /L) X i 4%
B HLE-B3 4 i b B 24h ﬁﬁ Western blot 48] HLE-B3
Y [ WA EMT bR (YRR, 458 £, 5 NC
ZHAH I, HG 4 HLE-B3 48d LC3 11/ I X E-cadherin 25
3K (P=0.0042.,0. 0001) , T} a—SMA 75 [ 3¢ 351
J(P<0.0001),3X 5 2. 1 #B4r (A 45 R —5; RAPA 415
HG 24 .DMSO #HAf L, 1L.C3 11/ 1 E-cadherin & 4 $2357K
A7 BT 8 (P<0. 0001 | = 0. 0087 ; P<0. 0001 , = 0. 0245) ,
a—-SMA 2 [ IR 7KEAT FrB#AK (P=0. 0001 ,<0. 0001 ) ,{H.
5NC ML 2Z%E 5123 L (P=0.0051,0.0136,

<0.0001) ,DMSO 205 HG AL £ R LGB L (P=
0.9997.0. 8625.0. 7128) , WLIE 3A~D, % 4 /R FIAER
A3 v R B RS 0 B WK T R AR S EMT 3 58 1 A8 4k,
Transwell SEEG45 L | 5 NC HAHH , HG 4441 DMSO 4H
YA B AT E R B RN (3 P<0.0001 ) , $275 = A 2
T HLE-B3 4R 1T, 11 RAPA ZH 40 RS A T80 W T
& HG 44 F1 DMSO 4 ( P = 0.0002.0.0004) , A4 &5 T
NC 41(P=0.0021) , $& 7 75 WA 25 2 X = 0575 5 10 40 i #8
746 Frinl | &5 Western Blot 53 AH—Z( (K 3E . F, %% 4) ,
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LC31 16kDa
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Escliod “I S |sskpa

SQSTM1/p62 [ s S0 S |- c2icDa
GAPDH | Sl S S S | 361D

=
o
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Beclin 1ZEAEMNREE O
G

b.d
0.5 i bd
0.0' T T T
Oh 12h 24h 48h

B 20

| |

sl

i b

= -

% 1.0 |

b,d

CE S

H 0.5

Q

-

0.0 T T T

0h 12h 24h 48h

D

w15

®

r b,d,f

51.0 : -

o _bd

e L

a

805}

s

'—

2.,

» 0.0 T T T
Oh 12h 24h 48h

2 HLE-B3 HMI7ESIEIRE T EEKE T  A: Western blot A& = #5013 HLE-B3 41 48h [ WEARETE 1 1L.C3, Beclin 1,
SQSTM1/p62 #1548 4k ; B~ D LC3 Beclin 1,SQSTM1/p62 & 1R AR AL /8T ("P<0. 01 vs Oh; “P<0.01 vs 12h;'P<0.01 vs 24h) .

®3 BHEIMEX HLE-B3 40 BIEEX E B HRIAK TR

=4 x+s
N | Lc3ll/ 1 Beclin 1 SQSTM1/p62
Oh 1.65+0.05 1.13+0.05 0.24+0.03
12h 1.17+0.06" 0.75+0.02" 0.66+0.03"
24h 0.62+0.07""  0.49£0.05"'  0.81£0.02"
48h 0.66+0.07""  0.43£0.03""  0.99+0.04"""
F 163 206 302.1
P <0.0001 <0.0001 <0.0001

1" P<0.01 vs Oh;*P<0.01 vs 12h;'P<0.01 vs 24h,

2.4 FiAHLE-B3 BB MK F A #E TGF-B {5 5@ &
WEAE W 5% 3¢ B, Sh R R b Rz 4 i A R B S SR T, 4N il
TGF-B 5518 B Wi % , 3 N 20 WA TGF-B Al Smad2/
3 MR UK T 1 TGF - A 5 3 i 41 i
KA EMT B4 L3 B, 3 00T BEl 1t 52 TGF-B {5 %l
BRI EMT, TR ATAG I T 55 A 55 28 0k v b ) 35 1
HLE-B34 i Ff TGF-B2.Smad2/3 . p—Smad2/3 } Snail &
HZKFER32 I, Western blot 53R R, 5 NC AR I, &
WA (HG 20 . DMSO 4H) 4 TGF-B2( P =0.0044
0. 008) .p—Smad2/Smad2 (¥J P<0.0001) ,p—Smad3/Smad3
(¥] P<0.0001) } Snail (4 P<0. 0001 ) & 17K X4 Fr 7+
TR I B A R 2 AL S R = B R (HG 4 DMSO
41) 4, TGF-B2 ik oW i 28 (P =0. 8142 0. 5504,
Kl 4A .B,% 5) ,1H p—Smad2/Smad2 ( P=0. 0015 .0.0001) .
p—Smad3/Smad3 ( P = 0.0111,0.0042) LI f& Snail (P =
0. 0042 0. 0016) AR I AR (K 4A . C~E, £ 5) ;0
HHEE NC 41, 3% S48 b5 A He i 8 /) T & (P <0. 0001,
=0.0018.0.0131,% 5) . i F&E S0 b 40 L [ ok F
AL ERAM N BRGS0 TGF-B2 A S EMT {5 5 1%
2.5 BMEE T SQSTM1/p62 5 Smad2/3 HHE/EA I
Xt EMT WIS O TH5E AW S5 TCF-B 7%

T 2 (Rl R FRATILER T SQSTM1/p62 5 Smad2/3 22
[ W) s BAE . 15, e A G e 5L Y 58
FM N A AR TS O, R IR SQSTM1/p62 5 Smad2/3 143 T
SRS, TR AR E AL AT O (] 5A) .

XEANFEALFE A HLE-B3 4 il 4T 1 SQSTM1/p62 1)
e fE LU E L 5, Tnput #8445 R R B, Smad2/3 5
SQSTM1/p62 145 Ab 3 41 41 My Th 147 76, H Smad2/3 F
SQSTM1/p62 1E HG #1335 T NC 41, 1 RAPA 415 HG
ZH . DMSO £ A H, SQSTM1/p62 % ik A T 1% ( & 5B,
Input) , iE 528 A8 22 AT LLISOS 4 A 04 13 W5 (5] s 248
TF7E SQSTM1/p62 il Smad2/3 2 11 F2iA (BHYEXTAR) . 7
FH SQSTM1/p62 Hidki#E AT s i W E B Z &, il
ik Western blot 41l 3] SQSTM1/p62 F1 Smad2/3 K [, %
B SQSTM1/p62 5 Smad2/3 77 1€ A1 & /& A, i H 1&
SQSTM1/p62 ik FEAR —F W IH LT, 5 NC 4L4f I,
HG 1454 1) Smad2/3 ¥ /0 RAPA 415 HG 4 A lb A Fr
BN, R E AT RERI ] T SQSTM1/p62 Al Smad2/3 )45
G, MR R TX—ME (K 58,IP) .
3iFit

FI P e e A D s L B i B R N
I B BR AR AT 2 H RTME— A 30367 ikt . SRR
PR R AR L PR BB B TR I i XU e v,
SEPEST A5 FTE | B BE K ik RO PR s A0 D) RS AR i i
SO FTRL BRI 2 B A B DR R AR A B, A
ATIRPBE PR 95 11 P4 B 2 9 AL A 45 R N o 452 1k, I SC i
AU o S B T LI HILE-B3 290 Jif0 78 280 0 5 S A 351 iy
(6P ARG — 1 DI R B | OB B AT R B Al
Fitf oo — IR /32, . i 0 2 it 6 — Tl T ) 46 A 00 S ) 1 23k, A
MM T, A58 R F = B R0 HLE - B3 4 Jifd L)
REFUUHE RS 5 3 v AR AR b Je 20 1) A AR RS RS iR
& b Rz 4 EMT K B WK ek s Il s R 1
A WK WX AN & AR EMT (82, 3R 1 WX 5
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|
E ﬁ 1.0 |
)
A NC HG DMSO RAPA Sg
LC3 | r v '—'rI J S®os|
LC3 Il B
0.0
] 8ol
IR" 2 e}
s R ®
SE,, 2 o
ﬁ a 20 -

0.0

3 AT HIR A A S B IR S HLE-B3 MR & EMT

WD EMT bR 14 LC3 . E-cadherin Fll a—SMA 35

=]

NC HG

DMSO RAPA

A: Western blot Kl 75 7185 2 0] @RI HLE-B3 4l fitd A
Y520 ; B~ D LC3 E—cadherin A1 a—SMA EE%@%H’\J%{{%*}?;E;TmmweH S
rf 40 BT R Bl B B AL 20T 5 F « Transwell SEEGE5 5 (x200) ,*P<0. 05,"P<0. 01 »s NC;*P<0. 01 »s HG;“P<0. 05,'P<0. 01 vs DMSO,,

*x4 TWMEZEN HLE-B3 HMEBEEHXEARERIBHFM xts
205 L3 /1 E-cadherin a-SMA T AE ()
NC #H 1.61£0. 10 1.1620. 12 0. 45+0. 05 26. 67+3. 06
HG 4 1. 16+0. 10° 0. 60+0. 05° 1. 16+0. 04° 79.33+7.37°
DMSO 4 1. 17+0. 08" 0. 65+0. 04 1.21+0. 05 77.00+2. 65°
RAPA 41 2.0420. 14%°¢ 0. 89+0. 08" 0. 81+0. 06" 49.33+4. 04"¢¢
F 45.52 31. 41 157.2 83.26
P <0. 0001 <0. 0001 <0. 0001 <0. 0001

1 "P<0.05 vs NC 41;°P<0. 05 vs HG 4 ;°P<0. 05 »s DMSO 4,

PRAR LB 20 A EMT A9 5 /E FH A L]

M K EMT AR a2 2 2R B 3% 42 A 2 B i 1
PRARIR FE T A S 3R A5G 32 sh b AR 28 RITE LI
bri& ¥ E - cadherin , ZO — 1 f T 9 LI B[] 58 53 b i )
N-cadherin . «=SMA . Fibronectin . Vimentin 28 _F 8, A<
O S5 E A S b ] 8 5 ¢ Sre/ TGF-B {5 5 & 48
PSSR - B 40 & A EMT o Zhang 4020 g% 3|
TEF N R R SRR B R 20 E-cadherin B80E# A
IR ] FE AL BR S A o —SMA Fl Vimentin 2 3k 14
I, ZH EMT 205 PR oA 8t RAA b e i i v iy
HE R, ARG R B, BE A R R I A A E R
HLE-B340 /i N E-cadherin %35 8 Z# T4, 1M o —SMA
Feikit bR A RIIR SE R 5 HLE-B3 4 M7 = hH PR 5
AT TR AL ATRE ST, UE S R B A i
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KHT EMT,

I — M EAL PR T 1 3 A AU A | 3 U=
R 1 Wt A 4 200 M T PN 94 A 2 i 4 25 A 1o 22V T
PRI T IR SCILFE AT AR IS 1 R R IR AR O AN
A, AT 4 A W o> o8 3 5 AR AR A 5 9 B W ( chaperone —
mediated autophagy ) . ##§ H Wi ( microautophagy ) 1 E. [ Wi
( macroautophagy ) , He h Al 5 Y B i W) )2 B A W, B A
W52 Z2FP A5 5 3% 42 1 PR 45, mTOR J2& [ W 114 3 22 9 4% [
T IR FEAIHIE S BRI C 2 & B A
F—mTORCI {57, BA f2HE A i E >, LC3 Bt
PR AR ER 1 1 R BE 3(MAPILC3) 2 IAEY H WEdR
EY, LC3 T Arg7 Bl Atg3 FHC 912 R RE R Gii6 M Fi Ak
W, S BEAREE L RERESS SR Le3 T2, mH A Le3 I
5 LC3 1 W HAERR AN A WA 1 m A, P m AR
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A NC HG DMSO RAPA B s C 1sp
b N
Tore-2 [ -0k0: % IS 84
o 1.0 E10}
@ oK
p-Smad2 “ 60kDa 2Bl s®E, |
i i
m =
NC HG DMSO RAPA DMSO RAPA
— 60kDa D 1s E 1sp
8 b
. g ﬁ 1.0 T b,c,f - ﬁ 1.0 |
sl | . ———— |-2002 2% R
S s i 05 [
"E.’ a oI
GAPDH | S S S R — 3c D2 & e e
o0 HG DMSO RAPA 00 DMSO RAPA

4 EWBEZMHSHEREN HLE-B3 fifadh TGF-B 55 Eﬁ A Western blot £ 7 rllﬁﬁ%ixfm#ﬁﬂil 4 HLE B3 4fi fiig v
TGF-B2 ,Smad2/3 . p—Smad2/3 Snail MR R IA M B~ E . TGF-B2,Smad2/3 . p—Smad2/3 Snail AR ik Ak 7 (*P<0. 05,
"P<0. 01 vs NC;“P<0. 05,°P<0. 01 vs HG;'P<0. 01 »s DMSO) .

A

Smad2/3 SQSTM1/p62

DAPI

Merge

NC HG DMSO RAPA
B: p62 |—.--l—ezkoa

. —60kDa

(e [ v . - 60kDa
p IB: Smad2/3 H | 52kDa

IB: GAPDH |

5 HLE-B3 #ifash SQSTM1/p62 5 Smad2/3 EEZEMMEEMER A QMM AREFSEY AR, 460 Smad2/3, 6N
SQSTM1/p62, W (4 4 4 MR , A ET Sk TR 2 68 B Smad2/3 5 SQSTM1/p62 F5E £ BT 7E (x60) ; B Syie FLUTiE 23 45 2R | Input 24
FFEE X BB | Western blot #6101 4%- 2H 21 Jifd #4 7 3535 Smad2/3 5 SQSTM1/p62 25 145 IP S Sc i 4, il SQSTM1/p62 Hi ik s vl 5, &
Western blot #2452 A9 SQSTM1/p62 ,Smad2/3 FIFRIATELL,

IP: p62

#5 BTWEERX HLE-B3 MM TGF-B & SEHHHM xES
211531 TGF-B2 p—Smad2/Smad2 p—Smad3/Smad3 Snail
NC 21 0. 84+0. 09 0.35+0. 05 0. 59+0. 03 0.59+0. 03
HGAH 1. 10+0. 04° 0. 98+0. 03° 1. 00+0. 06" 1.12+0. 10*
DMSO 4 1. 07+0. 05° 1. 08+0. 06" 1. 03+0. 06" 1. 15£0. 06*
RAPA 4 1. 14+0. 07* 0.77+0. 04" ¢ 0. 82+0. 04™¢ 0. 81+0. 05"
F 14. 05 159. 1 49. 86 51.93
P 0. 0015 <0. 0001 <0. 0001 <0. 0001

1 :*P<0. 05 vs NC 4 ;°P<0. 05 vs HG 41 ;°P<0. 05 vs DMSO 41,

AN AWK R, Beclin 1 MM HEE SRR LA p62 78 AMIEFRZ RAE RSB PE N2 S 5 P ]
A TE MR MR R OCHAE T RO 5 AR RIS A WOKOR 2 GO SE AR g b il B
PERIERG, MM E AL FEE A MR8 , SQSTML/ HLE-B3 4 LC3 11/ 1 Al Bechn 1 it A ] F) 4 7% 10 2
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FEAIG, AR 24h )5 4 55 (R B OK - T SQSTM1/p62 Fiti
IR ) Y SE 1 3 3k B 8, A5 SRR B, o R T
HLE-B34H i 1) F 1 .

T R X AN ) 240 W 7K SF- B 52 M UL AS A TR 5L
LRI EMT 0] 7= A U B0, Zhuang %524 % 31
W BRI B B /N b e A 1 sz 4 A0 ) o 7 A
W K T3 255 S 8 1 (serum and glucocorticoid induced
kinase,SGK1) 7] i 3:f PI3K/AKT/mTOR 3 B 112 ik 5 /N 45
R 1 AT EMT, Jin 45 857 & W] HMGB1 J8
oS R A0 B W 25 0 R R Y & R, HMGB1
siRNA X 5 7 1A %5 28 A 40 ] AKT/mTOR Al TGF-B/
Smad {538 F% B 1E A2 4008 T2 F1 EMT #E i, BETEA G
AR B K AL A RIF T R WY, 7E T TGF - 75 5 14 i 8
TRy 41 A5 R o T mTOR 410 i 77 PP242 ok & ¥ fi)
mTOR FY siRNA T £ i35 40 ML F) 07K 328 1 400 1 ot bR A
AN S AR RT  ARRR A R R, N
R4 TR BERREE T ALY A WK R TR AR
$H1 HLE-B3 4 & 4= 19 EMT,

T BT TR Z I H HLE-B3 41 & 4= EMT 119 )5
P, FRATTAS I T 8 A A R X EMT ) 4 i (5 5 3l —
TGF-B5F 53 % OCHE A RS2, WF9T & B, 7E i B B
) HLE-B3 4 i tF TGF-B2 .p—Smad2/3 LA}z EMT S
ST Snail (YR IRIG N, FHHERAIE, TGF-B2 &
BRIV B ek AE | T p—Smad2/3 DA K Snail BIRIEZE T
Mk, $EoR4ER HLE-B3 Zi ALY F sk 7] LI & f
WO Y TGF—B {755 3 i, 4k i 9 i 248 i 1) EMT, R4 A
Wit 55 38 B SO ERE S TGF-B A5 538 B = A R 4L W o iF
FEAE R, SQSTM1/p62 5 Smad2/3 f£7EAH HAEH, #F
Fer PR r Sk AR AR A BT |, AR R AL LS A
LS A1, FRATHEN SQSTM1/p62 VN F Wi k2 11,
Y5 Smad2/3 45 I F T Smad2/3 il ad [ WET MG, &5
FEREE T, A WESZ B, Smad2/3 75 L) B AL, 1 0155 2%
P AN F KT IS, A WX Smad2/3 1) B A 38 Jin, 7T R
IR p—Smad2/3 I, Smad2/3 T 53+F Snail
A2 B 40 ], AT A0 T B S HLE - B3 40 i 4 2k
) EMT,

L5 L RTIR R T 20D HLE-B3 76 mB R T &
Az EMT, [ F sz 2040 ] 5 )R o A e 28 52 o 4 LAY A
W 7K S AT LA 3E 3k SQSTM1/p62 5 Smad2/3 AR T AER R
i p~Smad2/3 HYRIL, NTIHIH T TCF-B 55 id %, & 5
T A0 EMT B4, 2 B 4% = 40 . B e /K 7 7T BB X
B A R b Bz 4 BT DR P 3 AR A
Ff1 BERI AR DR 1 DA B B 77 3 25 W Bt T e ks . (3
AWFFELAFAE—LE SR FRVE , B AT A 45 R 4278 200nmol/L
WP 76 2R AT P O3 0 e S S Y RO AR b B AN EMIT, fiE
T T AR TR A A AR R Ak B 58 4 e EMT IR e
A RpifE— LT AL, L EWF T 45 SRR A i AR Y S5 5
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" (AN TR R/ 5 P LA VPN Y
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