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LIMR is involved in the inhibitory effect of antifammin-1 on epithelial-mesen-

chymal transition in A549 cells
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Abstract: Epithelial-mesenchymal transition (EMT) occurring in alveolar epithelial cells plays an important role in the development
and progression of pulmonary fibrosis. Previous studies showed that antiflammin-1 (the active fragment of uteroglobin) effectively
inhibited bleomycin-induced pulmonary fibrosis. However, its mechanism is still far from being clarified. In this study, we investigated
the effects of antiflammin-1 on EMT in A549 cells induced by transforming growth factor-p1 (TGF-B1) and the underlying mecha-
nism by using morphological observation and Western blot. The results showed that the expression of a-smooth muscle actin (a-SMA)

increased significantly while the expression of E-cadherin decreased significantly in A549 cells following treatment with TGF-B1,
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concomitant with morphological change of A549 cells from pebble-like shape epithelial cells to spindle-like mesenchymal shape. This
process of EMT in A549 cells induced by TGF-B1 was significantly inhibited when A549 cells were co-incubated with TGF-B1 and
antiflammin-1. Furthermore, the anti-lipocalin interacting membrane receptor (LIMR) antibody and PD98059 (an ERK signaling pathway

blocker) attenuated the inhibitory effect of antiflammin-1 on TGF-B1-induced EMT, respectively. Our findings indicate that antiflammin-1
can inhibit EMT in A549 cells induced by TGF-$1, which is related to LIMR and its downstream ERK signaling pathway.

Key words: pulmonary fibrosis; epithelial-mesenchymal transition; antiflammin-1; lipocalin interacting membrane receptor
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Fig. 1. AF-1 inhibited the TGF-B1-induced morphological changes of A549 cells. The degree of epithelial-mesenchymal transition

(EMT) was assessed by cellular morphology. After culture for 48 h, the pebble-like shape and cell-cell adhesion were clearly observed

in control group and AF-1-treated A549 cells. TGF-B1-treated cells showed a decrease in cell-cell contacts and adopted a more elongated
morphological shape. However, co-treatment with AF-1 (100 pmol/L) for 48 h could significantly inhibit the TGF-B1 (5 ng/mL)-

induced morphological changes. Scale bar, 100 pm.
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Fig. 2. AF-1 attenuated TGF-B1-induced epithelial-mesenchymal transition (EMT) in A549 cells. A: The representative Western blot
of a-SMA and E-cadherin expression. B: The optical density analysis of a-SMA and E-cadherin expression. The result showed that
AF-1 inhibited the effect of TGF-f1 on the expression of a-SMA and E-cadherin. Before statistics and analysis, data are represented
as a normalized relative fold change to control. The data are the results of three independent experiments. Bars: mean + SEM. P < 0.05.
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Fig. 3. LIMR is involved in the inhibitory effect of AF-1 on epithelial-mesenchymal transition (EMT) in A549 cells. 4: The represen-
tative Western blot of a-SMA and E-cadherin expression. B: The optical density analysis of a-SMA and E-cadherin expression. The
result showed that AF-1 (100 pmol/L) attenuated TGF-B1-induced expression of 0-SMA and restored cell border E-cadherin. However,
the effect of AF-1 was inhibited by pretreatment with anti-LIMR antibody (50 pug/mL). Before statistics and analysis, data are repre-
sented as a normalized relative fold change to control. The data are the result of three independent experiments. Bars: mean = SEM. P <

0.05.
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Fig. 4. AF-1 induced JNK, p38, and ERK activation through
LIMR. The representative Western blot results of the phosphor-
ylation of JNK, p38 and ERK showed that the phosphorylation
of INK, p38 and ERK was induced by AF-1. After pretreatment
with anti-LIMR antibody (50 pg/mL), the phosphorylation of
INK, p38 and ERK was reduced.
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Fig. 5. The effect of MAPK pathway on TGF-B1-induced EMT in A549 cells. 4: The representative Western blot of a-SMA and
E-cadherin expression. B: The optical density analysis of a-SMA and E-cadherin expression. The result showed that the specific
blocker of p38 (SB203580) attenuated TGF-B1-induced EMT in A549 cells and JNK blocker SP600125 had partial inhibitory effect
on E-cadherin expression, whereas specific ERK blocker PD98059 had no effect on TGF-B1-induced EMT in A549 cells. Before

statistics and analysis, data are represented as a normalized relative fold change to control. The data are the result of three independent

experiments. Bars: mean +£ SEM. "P < 0.05. N. S.: no significance.
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Fig. 6. AF-1 suppressed the TGF-B1-induced EMT in A549 cells partly through ERK pathway. 4: The representative Western blot of
a-SMA and E-cadherin expression. B: The optical density analysis of a-SMA and E-cadherin expression. The result showed that AF-1
inhibited the effect of TGF-B1 on A549 cells. However, the effect of AF-1 (100 umol/L) was partly blocked by pretreatment with
specific ERK blocker PD98095 (10 umol/L). Before statistics and analysis, data are represented as a normalized relative fold change to

control. The data are the result of three independent experiments. Bars: mean = SEM. "P < 0.05. N. S.: no significance.
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