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Abstract: [Objective] To investigate the regulatory effect of transforming growth factor-beta 1
(TGF-B1)/Smad3 on orosomucoid (ORM) expression during infection with influenza A/WSN/33
virus (hereinafter referred to as WSN). [Methods] A549 cells were either infected with WSN or
treated with TGF-f1, followed by treatment with Smad3 inhibitors. The mRNA levels of ORMs
were assessed by RT-PCR. Subsequently, cell lines with signal transducer and activator of
transcription 3 (STAT3) overexpression and knockdown were established, and RT-PCR and
Western blotting were employed to evaluate the impact of STAT3 on ORM expression induced by
the influenza virus. Furthermore, A549 cells underwent treatment with TGF- 1, after which the
phosphorylation status of STAT3 was analyzed via Western blotting. Finally, the phosphorylation
level of STAT3 was detected after inhibiting the activity of Smad3 or knocking down the
expression of Smad3 in A549 cells infected with WSN or treated with TGF-p1.[Results] TGF-f1
regulated the expression of ORM1 and ORM?2 through the activation of Smad3, a key mediator in
the TGF- f signaling pathway. Concurrently, STAT3 was implicated in modulating ORMI1 and
ORM?2 expression during WSN infection. Additionally, TGF- 1 was shown to induce STAT3
phosphorylation. Notably, inhibiting Smad3 activation or knocking down Smad3 expression
suppressed STAT3 phosphorylation. [Conclusion] The regulation of ORM1 and ORM?2 expression
by WSN relied on STAT3 phosphorylation mediated by TGF-1/Smad3.

Keywords: influenza virus; TGF- 1/Smad3; signal transducer and activator of transcription 3
(STAT3); orosomucoid
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Table 1  Primers used in this study

Primer name Primer sequences (5'—3)

B-actin-F TGGGTGTGAACCATGAGAAGT
B-actin-R AAGGCCATGCCAGTGAGCTT
ORM 1-F AGAGAGTACCAGACCCGACA
ORM 1-R TCGTTCACGTCAAAAGCAAGC
ORM 2-F CCAACAAGACAGAGGACACG
ORM 2-R CATCGTCCAGGTAGGAACCAAA
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Figure 1

Inhibition of Smad3 activation down-regulates the expression of ORM1 and ORM2. A: TGF- Bl

(5 ng/mL) stimulated A549 cells were treated with SIS3 (10 pmol/L) or DMSO, and the expression levels of
ORMI1 and ORM?2 were detected after 18 h; B: Influenza virus WSN (MOI=1) infected A549 cells were treated
with SIS3 (10 umol/L) or DMSO, and the expression levels of ORM1 and ORM2 were detected after 18 h.
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Figure 2 Overexpression of STAT3 promoted the expression of ORM1 and ORM2 induced by influenza virus.
A-C: The expression levels of ORM1 and ORM2 were detected in STAT3-overexpressing cell lines and control
cell lines infected with WSN influenza virus. **: P<0.01; ***. P<0.001; ns: P>0.05, indicates no statistical

difference.
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Figure 3 Knockdown of STAT3 inhibits influenza virus-induced ORM1 and ORM2 expression. A —C: The
expression levels of ORM1 and ORM2 were detected in STAT3-knockdown cell lines and control cell lines
infected with WSN influenza virus. **: P<0.01; ns: P>0.05, indicates no statistical difference.
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Figure 4 TGF-B1 promotes the phosphorylation of STAT3. A: The phosphorylation level of STAT3 was detected
in A549 cells treated with TGF-B1 (5 ng/mL); B: A549 cells were stimulated with TGF-B1 (5 ng/mL) followed by
treatment with SB431542 (10 pmol/L), and the phosphorylation level of STAT3 was detected after 18 hours; C:
A549 cells were infected with WSN influenza virus (MOI=1) followed by treatment with SB431542 (10 umol/L)
or DMSO, and the phosphorylation level of STAT3 was detected after 12 hours.
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Figure 5 Blocking the activation of Smad3 inhibits the phosphorylation of STAT3. A: A549 cells were
stimulated with TGF-B1 (5 ng/mL) followed by treatment with SIS3 (10 pmol/L), and the phosphorylation level
of STAT3 was detected after 18 hours; B: A549 cells were infected with WSN influenza virus (MOI=1) followed
by treatment with SIS3 (10 umol/L), and the phosphorylation level of STAT3 was detected after 18 hours.
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Figure 6 Knockdown of Smad3 inhibits the expression and phosphorylation level of STAT3. A: The Smad3
knockdown and control cell lines were generated and the knockdown effect of Smad3 was detected by qRT-PCR
(***: P<0.001); B: The Smad3 knockdown and control cell lines were infected with WSN (MOI=1), and the
protein expression and phosphorylation level of STAT3 were detected 18 hours later.
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