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Paraquat Promotes Epithelial-mesenchymal Transition of Alveolar Epithelial
Cells through HIF-1a Signaling Pathway*
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ABSTRACT Objective: To investigate the effect of HIF-1a signaling pathway on paraquat (PQ)-induced epithelial-mesenchymal
transition (EMT) in rat alveolar type II cells (RLE-6TN) and explore the underlying molecular mechanisms. Methods: RLE-6TN cells
were treated by 20 wmol /L PQ, then the morphology was observed by invert light microscope; RT-PCR and Western blot were per-
formed to detect the expression level of EMT related markers, E-cadherin and vimentin as well as HIF-1« signaling. Then the Transwell
invasion assays was performed to detect the ability of cell invasion. Results: PQ was able to induce the transition of RLE-6TN cells from
epithelial morphology to fibroblast-like morphology, associated with the acquisition of migratory properties. Phenotypically, PQ in-
duced-EMT was characterized by loss of epithelial cell markers including E-cadherin, while upregulation of mesenchymal cell markers
including vimentin, concurrent with the activation of HIF-1« signaling pathway. Furthermore, knockdown of HIF-1a by using specific
siRNA could reverse PQ triggered EMT process and attenuated cell migration ability. Conclusion: PQ promoted EMT in rat alveolar type
II cells (RLE-6TN) by upregulating the expression of HIF-1a.
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1.1 ##

JCER IT 24P, | Jz 20 0 RLE-6TN 20 fkkily b 5t bl 4
W AE YR R BT RO E )RR T A FRA R (4
FEVERTIE S . XK13-003-00058) ; Trizol RNA $2BGXFN 4 5 H 4
Takara 4: 945 FR A &) ;RT-PCR 5751 & il G SR Y
B A F SERL; £ iR S bt A\ E-cadherin I Vimentin I [ 3% [
Cell Signaling Technology 2\ 7 , £ 7& k& Bl ¥t A HIF-1a 1
B-actin LA [ 36 [E Affinity 23 7], BAR EEAR 0 P00 BET
2 1gG H B B -84 YR B A R P4 F & Protein
marker 1 [ 3€ [E Thermo Fisher 2 &) ; # %% ECL fk27 & G,
Flam [ RIS WAEYBHL AT KEEAFERIGA MG (FBS)
W 5 2% [E Gibeo 24w ; DMEM ik 7R 5L F 52[E Hyclone 24
A 5 20 S 202U A A IR (RIPAY I F R TR A
Al ; BCA AR [ s iR R & B 28 2 KA E ARV
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A (H 7 Olympus 23] 7K 7 B VKRS 2210 f kA R
PAEAL R S — B FER A D).
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RLE-6TN ZHMkELE 37°C 5% CO, L K i Fi BE 4514 i 21
JiL 3% 78 o & 10% 2% FBS 1% - 4 B R IR & W 1Y =
DMEM H5 323 TR 9% . 40NG BEANHIAE 36 90~95%H, 2R
FH 0.25%J 28 B AL A0, BUE 2 2 3 AT B K
AT IR S92 . AN R EARE 60%-70%)5 , 4 I M3
BBV 4 b, B 5K A0S0 00 BoR g A T T Wikb B
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B-actin 5| ¥F31: F i 5'- ACGTCACTATGCAGATCATG
-3', T 5- TGTTCTATCTTTCTTTGGTCTG -3';HIF-1a B| %)
FE4 . Bl 5'- AAACCACCTATGACCTGC-3, i 5'- GTCGT-
GCTGAATAATACCACTC-3'; E-cadherin 5| #5531 . |7 5
ATTTTTCCCTCGACACCCGAT-3', Fji# 5'- TCCCAGGCGTA-
GACCAAGA-3'; Vimentin 5| ¥ ¥ %1 . I if 5- AGTCCACT-
GAGTACCGGAGAC-3', F i 5-CATTTCACGCATCTGGC-
GTTC-3', PCR [ i &c44::94 CHiZE P 2 min, 94 ‘C 2544 20 s,
56 ‘CiE &k 1 min, 72 ‘CIEfH 30 s, LT 32 NMEH, 5 )5 72 C
FEAift 5 min, PCR Y50 E T -20 'C KIIRAE
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FH 20 wmol /L ¥ £ ¥ PQ X} RLE-6TN il ffa i i# 24 /N,
FifiJ5 FH PBS ¥4 3 YR IE 5 in A RIPA Z4A7 W 31 FH 240 i &1 71 81
TRIBA 1.5 MIEP & bk 124 30 min, F#/5 T 12 000 rpm
B30 10 min JREEEE H FIERRAET -20°C, ] SX R F BRE
LRSI EWE R T 95 CHin#k 10 min, RFHFE MM
ALK, BRI T T S IE A= AP B A 1 h, B PAISE
WG] TBST YEME 5 minx 3 ¥, BEJEHIEE T 2 kbl
A B E-cadherin (3¢ & 1:1 000),Vimentin (3%& 1:750) HIF-1a
(HEJE 1:1000)Z sa Bt A\ B-actin(fR & 1:3000) 4CHEF iZ
o WH PR 5 minx 3 )5, B THMEHRCEDTR 1gG T
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VEAM S FREE, AL 600 WL, BEFRA rhBE 3R 48h, ALHI5E G HL
/g, FI PBS ¥EU 3 Wk, JFIRAR AR R IR FE W
JiE, B BT 4% 2 R P EEDE 2 20 min, BCEE R T 3-5
min, BE5E T REREP Y 15 min, fJ5 M PBS Ve 3
W B TEIE BT WS ZE S LAY 40 M st O AT
Seitort.
1.6 GitZEHiE

AW A FUEH x+s Frm, B PIRA SPSS 22.0 #k
AT B 22081, LA P<0.05 BG4 .
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Fig.1 Morphological changes of the RLE-6TN cells under light microscope (* 400)
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A: RT-PCR #&ill] E-cadherin, Vimentin, HIF-1oe mRNA 3% ; B: Western blot #ifl] E-cadherin, Vimentin, HIF-1o. mRNA BRI ;
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Fig.2 EMT of RLE-6TN cell triggered by paraquat
A: RT-PCR analysis of E-cadherin, Vimentin, HIF-1a« mRNA; B: Western blot analysis of E-cadherin, Vimentin, HIF-1« protein;

C: Quantification of western blot results
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Fig.3 The invasion potentiality of RLE-6TN enhanced by paraquat (crystal violet stainingx 200)
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Fig.4 Knockdown of HIF-1« inhibits paraquat triggered EMT
A: RT-PCR analysis of E-cadherin, Vimentin, HIF-1a« mRNA; B: Western blot analysis of E-cadherin, Vimentin, HIF-1« protein;

C: Quantification analysis of western blot results
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Fig.5 HIF-la specific siRNA attenuates paraquat triggered RLE-6TN cell invasion (crystal violet stainingx 200)
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TRRIEA YN N S SE R S 30 T b AR U N T (hy-
poxia response elements, HRE) 454 3 & 47555 SER1E T, T
25— RN AN SR 5 T 7E % 4 1F F L HIF- 1o 76
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