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The Effect of TFEB-Induced Autophagy on TGF-1 Secretion of Keratinocyte
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(Plastic and Cosmetic Department of Zhongnan Hospital, Wuhan University, Wuhan 430071, China)

Abstract In present study, We investigated the effect of TFEB-induced autophagy on TGF-B1 secretion
of keratinocytes and its possible mechanism. Human cutaneous KC was divided into control group, serum stimula-

tion group, serum stimulation+TUDCA group, serum stimulation+TFEB siRNA group, serum stimulation+NC siRNA
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group and serum stimulation+chloroquine group. The secretion of TGF-B1 in keratinocytes was detected by ELISA kit.
The expression of p-PERK, GRP78, TFEB, LC3, LAMPI, p-elF2a, CHOP and caspase-3 in keratinocytes was studied
by Western blot. And the expression of a-SMA and COL I in firboblasts cultured with conditioned culture medium
was also studied by Western blot. Inhibiting TFEB expression of keratinocytes by RNA interference, the secretion of
TGF-B1 and the expression of p-elF2a, CHOP and caspase-3 was detected. And the expression of a-SMA and COL
I in firboblasts was also studied by Western blot. After serum stimulation, co-localization of TGF-f1 and LAMPI,
TGF-B1 and LC3 in keratinocytes was detected by immunofluorescence staining. After the addition of chloroquine, an
autophagic lysosome pathway inhibitor, the co-localization of Rab8a and TGF-B1, Rab8a and LAMP1 in keratinocytes
was detected by immunofluorescence staining. Compared with control group, serum stimulation can induce TGF-p1
secretion of keratinocytes, causing cell endoplasmic reticulum stress (increase GRP78, p-PERK expression, P<0.01),
increase cell autophagy level (increase TFEB, LC3 II, LAMP1 expression, P<0.01) and increase the a- SMA, COL I
protein expression of fibroblasts (P<0.01). After the addition of Sulfonic acid deoxycholic acid, an endoplasmic reticu-
lum stress inhibitor, compared with serum stimulus group, the expression of GRP78 and p-PERK (P<0.05) decreased
and the expression of TFEB, LC3 II and LAMP1 (P<0.05) in keratinocytes also decreased. After inhibiting TFEB
expression of keratinocytes by RNA interference, compared with serum stimulus group, the secretion of TGF-B1 de-
creased obviously (P<0.01), and the expression of p-elF2a, CHOP and caspase-3 (P<0.01) in keratinocytes increased
and the expression of a- SMA, COL I (P<0.01) in fibroblasts decreased significantly. Immunofluorescence showed
that the co-localization level of TGF-f1 and LAMP1 (P<0.01), TGF-B1 and LC3 (P<0.01) in KC was significantly en-
hanced after serum stimulation. After addition of chloroquine, the co-localization level of Rab8a and TGF-f1 (P<0.05),
Rab8a and LAMP1 (P<0.01) was significantly reduced, and the secretion of TGF-B1 was reduced (£<0.05). We con-
cluded that TFEB-mediated autophagy reduces protein load in the endoplasmic reticulum and inhibits apoptosis-relat-
ed caspase protein activation by clearing misfolded proteins and participating in TGF-B1 secretion, thereby reducing
keratinocytes damage.
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(A)  Serum —_— + (B) ] Control ] Serum
TGF p1 - 13 kDa 67 o
KC — *x%
% 2 44 'I' *x
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COLT | e SR [ 130KDa = - I
B-actin | wemmmm— — 43 kDa 0 T N .
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A: Western blothi il 10%FCSHIEKC 12 hJ5 TGF-pl i K IA &; KCH 77 HIGWHEFRFB, 24 hj5a-SMAMICOL 1# [ 1A &; B: TGF-pl. 0-SMA
FICOL L5 IR % (B 2F 5 543 AT, K4 %18 1145 Hoh R B-actin gk 415 2K FEARL A EL, I A R ELMObREAL (n=6, **P<0.01).
A: Western blot was used to detect the expression of TGF-B1 in keratinocytes after serum stimulation for 12 hours. Expression of a-SMA and COL 1
in fibroblasts cultured in conditioned medium for 24 hours. B: semi-quantitative analysis of band gray value of TGF-B1, a-SMA and COL I bands. The
bars were compared with the gray values of each protein and its corresponding B-actin bands, and standardized with the control group (n=6, **P<0.01).
Bl MmEFREIEMKCRIATGF-p1, 1BINFBREe-SMAFMCOL I
Fig.1 Serum stimulation increases the expression of TGF-p1 in KC and the expression of 0-SMA and COL I in FB
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A: Western blotf& MK CZ AN Al AR E(10% FCSEK2.5 pmol/LITUDCA) 12 hj5GRP78. p-PERK. PERKZ [13IA&E; B: GRP78. p-PERK/PERK%%
IR FEAR 72 B A, A 2% 0 % 5 1 5 X R AR B-actin 26415 AR BEABLAH B, I LUK R A b AL (n=6, *P<0.05, **P<0.01).

A: Western blot was used to detect the expression of GRP78, p-PERK and PERK in keratinocytes after serum stimulation or TUDCA treatment for 12
hours; B: semi-quantitative analysis of band gray value of GRP78 and p-PERK/PERK bands. The bars were compared with the gray values of each pro-
tein and its corresponding B-actin bands, and standardized with the control group (n=6, *P<0.05, **P<0.01).

E2 KCHRMEHHEXERRE
Fig.2 The expression of proteins related to ER stress in KC
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A: Western blotKrlIIKCZ AN [F AL #E(10% FCSE2.5 pmol/LIYTUDCA) 12 hfSTFEB. LC3FILAMP1# 1% A #; B: TFEB. LC3 I/IFILAMP1 %%
IR FEAE 52 W, A 26 4% 8 (1 5 L B (1 B-actin 2% 5 K FE (B AR L, I DAX A (b Eth(n=6, *P<0.05, **P<0.01).

A: Western blot was used to detect the expression of TFEB. LC3 and LAMPI in keratinocytes after serum stimulation or TUDCA treatment for 12
hours. B: semi-quantitative analysis of band gray value of TFEB, LC3 II/I and LAMP1 bands. The bars were compared with the gray values of each
protein and its corresponding B-actin bands, and standardized with the control group (n=6, *P<0.05, **P<0.01).

El3 KCEMHEXERRE
Fig.3 The expression of proteins related to autophagy in KC
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A: KCZsiRNAH J4(50 nmol/L TFEB siRNABINC siRNA) 24 h, 484 LL10% FCSHIF12 h, Western bloti I TFEB. elF2a. p-elF2a. CHOP.
caspase 355 31L& B: TFEB. p-elF2a/elF20. CHOPAIcleaved caspase 325 K JEAH 2= &0 MT, FE25 N2 B 5 HO6t N B-actin 4%y 4K L {H 1)
AT IR B, FE LK R MR Ak (=6, **P<0.01),

A: Western blot was used to detect the expression of elF2a, p- elF2a, CHOP and caspase 3 in keratinocytes after siRNA transfection for 24 hours and
continued serum stimulation for 12 hours; B: semi-quantitative analysis of band gray value of p-elF20/elF20, CHOP and cleaved caspase 3 bands. The
bars were compared with the gray values of each protein and its corresponding -actin bands, and standardized with the control group (n=6, **P<0.01).
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Fig.4 Inhibition of TFEB-mediated autophagy promotes ER stress-mediated apoptosis

T B2H B %, Rab8a 5 TGF-P1(1=3.97, P<0.05). Rab8aj

2.4 TFEBN SHBEAEAE
TGF-p1

T % 9 G (El6)E 7, 5% A2 L B, i i )
WS, KCAIE M TGF-B1 5 LAMP1(1=7.89, P<0.01)-
TGF-B1 5LC3(=9.23, P<0.01)3 5 £7 F2 15 B & 18 i
T PR S 400 o1 W A 2 5 (B17), 55 s o)

B®E5KCH

LAMPI1(t=6.73, P<0.01)3t & A 25 2 & />, TGF-B1
I3 WA (1=3.56, P<0.05), $E7~ H W2 5 TGF-B1IF
VARl

3 Wi
R BRIV 22 25 2 695 B R R 1 % 9 ML



Ji A5 TFEBAY 3 4 1 W I I 008 6 52 0 A1 U A I 23 WA TGF-B 1 AL 7 2365
= Control
(A)  Serum + + + (B) CSerum ) (©) =Serum
o — — =3 Serum+TFEB-siRNA ESerum+TFEB-siRNA
TFEB-siRNA + ’
NC-siRNA — — & Serum+NC-siRNA BB Serum+NC-siRNA
1.5 ns ns k% % *% wx . l**;'l
TGF 1 [ ) | 13 kDa — — —— 5000 KRS
KC §% -
_acti 43kDa ‘G £ ‘
prcin [ @D @ W] 13 k0: 2, 2150
£2 =100
FB £ o 50
‘ 0 . .
B-actin [ e——] 43 kDa TCF-p1 SMA COLI TGE-j1
KC FB Supernatant

A: KCZsiRNAFE H4(50 nmol/L TFEB siRNAZINC siRNA) 24 h, k45 LL10% FCSHI#12 h, Western bloti JIIKC TGF-B14% 1381k #; KCHi 9% I
WS JRFB 24 hJE Western blotfJIlFB a-SMAFICOL 14 [ %1k 5 B: TGF-Bl. a-SMAMCOL 1445 3K FEAf 2 72 B0 M, K45 9% 5 1 5 Hoxt
N () B-actingk i A FEAELAR L, H LUK 4 bRtk 4k, C: 50 nmol/L TFEB siRNA#; K C 24 h, 7351 LA10% FCSH/E10 umol/LEEALH 12 h)F,
ELISAR AR R4 iS5 TGE-B1 & B (n=6, *P<0.05, **P<0.01).

A: Western blot was used to detect the expression of TGF-B1 in keratinocytes after siRNA transfection for 24 hours and continued serum stimulation for 12
hours. Western blot was used to detect the expression of a-SMA and COL lin fibroblasts cultured in conditioned medium for 24 hours. B: semi-quantitative
analysis of band gray value of TGF-B1, a-SMA and COL I bands. The bars were compared with the gray values of each protein and its corresponding p-actin
bands, and standardized with the control group. C: KC were transfected with 50 nmol/L TFEB siRNA for 24 hours and treated with 10% FCS and /or 10 pmol/
L chloroquine for 12 hours respectively. The content of TGF-B1 in supernatant of different groups was detected by ELISA (n=6, **P<0.05, **P<0.01).

E5 #IHITFEB SR BLR PKC TGF-1HI 7 RFBREFEL . BEERK
Fig.5 Inhibition of TFEB-mediated autophagy decreases the secretion of TGF-p1 in KC and reduces the phenotypic
transformation and collagen production of FB
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Pearson’sAH M M1 11 5L TGF-B14) 5 5LC3 LAMP1IEE L R EL(n=6, **P<0.01).
A: distribution of TGF-B1, LC3 and LAMP1 in KC was detected by cellular immunofluorescence after serum stimulation for 12 hours; B: linear chromaticity
analysis for the co-location of TGF-B1 with LC3 and LAMPI1. C: the Pearson’s colocalization coefficient for TGF-B1 with LC3 and LAMPI1 (n=6, **P<0.01).
El6 KCHMMTGF-p15LAMPL. TGF-p15LC3EN
Fig.6 The colocalization of TGF-p1 and LAMP1, TGF-p1 and LC3 in KC
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stimulation for 12 hours. B: linear chromaticity analysis for the co-location of Rab8a with TGF-B1 and LAMPI1. C: the Pearson colocalization coeffi-

cient for Rab8a with TGF-B1 and LAMPI (n=6, *P<0.05, **P<0.01).
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Fig.7 Chloroquine decreases the colocalization of Rab8a and TGF-p1, Rab8a and LAMP1 in KC
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