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Abstract: [Objective] The formation of neutrophil extracellular traps (NETs) induced by influenza
A virus (IAV) subtype HIN1 was investigated both qualitatively and quantitatively. [Methods]
Mouse bone marrow neutrophils were isolated, purified, and characterized. NETs were induced in
vitro using lipopolysaccharide (LPS) and phorbol 12-myristate 13-acetate (PMA). Additionally,
IAV groups with three different titers: one hundred 50% tissue culture infective doses (100 TCIDsy),
50 TCIDs, and 25 TCIDs as well as the normal control group were established, and the intracellular
nucleoprotein (NP) mRNA expression levels of the IAV groups were detected using reverse
transcription quantitative polymerase chain reaction (RT-qPCR). The effect of each factor on
neutrophils was assessed by measuring the concentration of circulating cell-free DNA (cfDNA) in
the supernatant of each group using the quantitative SYTOX Green staining method. The NETs
structure in each group of cells was observed under a fluorescence microscope after Hoechst 33342
staining. An immunofluorescence assay was performed to detect the expression levels of NET
characteristic markers citrullinated histone H3 (CitH3), peptidylarginine deiminase 4 (PAD4),
myeloperoxidase (MPO), and neutrophil elastase (NE) proteins, as well as the nuclear
co-localization and fluorescence intensity of PAD4 with CitH3, and MPO with NE in each group.
The levels of reactive oxygen species (ROS) were determined by using a fluorescent probe assay,
and the levels of intracellular CitH3 protein formation were determined by using Western blotting.
[Results] The activity of neutrophils isolated from mouse bone marrow reached 98%, with purities
of 287%. The expression levels of NP mRNA in the AV groups were significantly higher than
those in the control group. Compared with the control group, the cfDNA levels of the PMA, LPS,
and [AV groups were significantly increased, with significant increases in the web-like structures of
NETs. The immunofluorescence assay showed that the relative expression levels of MPO, NE,
PAD4, and CitH3 proteins were elevated to varying degrees, with the co-localization of
PAD4/CitH3 or MPO/NE increased after IAV infection. Moreover, the peak of MPO protein
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expression was observed before that of NE protein, whereas CitH3 expression paralleled that of
PAD4 protein. Additionally, the ROS level was elevated, and the level of CitH3 protein formation
was also significantly increased. [Conclusion] Stimulation of neutrophils by IAV (HINT) induces
NET formation, which may be related to the increased intracellular ROS and PAD4 levels.
Keywords: influenza A virus subtype HIN1; neutrophils; extracellular traps
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Table 1 Primer sequences used in this study
Primers name Primer sequences (5'—3")

NP-F CCTGTGTGTATGGACCTGCC
NP-R CTCTTGGGACCACCTTCGTC
B-actin-F ACATCCGTAAAGACCTCTATGCC

B-actin-R TACTCCTGCTTGCTGATCCAC
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Figure 1  Viability and purity assessment of mouse
bone marrow neutrophils. A: Viability results detected
by trypan blue staining; B: Purity results detected by
Wright’s staining; C: The results of purity detection
by flow cytometry.
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Figure 2 Gene expression (A) and amplification curves (B) of influenza virus NP in each group (mean+SD, n=3).

Compared with the normal control group, **: P<0.01.
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Figure 3 The content of dsDNA in the supernatant of each group (mean+SD, n=6). A: Absorbance of cfDNA in
the supernatant at 2 h; B: Absorbance of cfDNA in the supernatant at 3 h; C: Absorbance of cfDNA in the
supernatant at 4 h; D: Absorbance of cfDNA in the supernatant at 6 h. Compared with the normal control group,
#*: P<0.01, *: P<0.05; Compared with the PMA (100 pg/L) group, “: P<0.01; Compared with the LPS (100 pg/L)
group, 2%: P<0.01, ©: P<0.05.

Control PMA 100 (pg/L) LPS 100 (ug/L)

e

2, 2

IAV (100 TCID,,) IAV (50 TCID,,) IAV (25 TCID,;)

[El4 Hoechst 33342 & THINETSH. R E . &AWL T 116 b/, Hoechst 3334244 (ANETsIE Al .
Figure 4 Formation of NETs under Hoechst 33342 staining. Images showing NETs formation (stained with

Hoechst 33342) in each group of cells after 6 hours of intervention.
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Figure 5 Immunofluorescence analysis of NETs markers PAD4 and CitH3: nuclear colocalization and
quantitative detection (mean£SD, n=6). A: Immunofluorescence images showing PAD4 nuclear colocalization in
cells after 2, 4, and 6 h of intervention; B: Quantitative analysis of PAD4 mean fluorescence intensity at 2, 4, and
6 h; C: Immunofluorescence images showing CitH3 nuclear colocalization in cells after 2, 4, and 6 h of
intervention; D: Quantitative analysis of CitH3 mean fluorescence intensity at 2, 4, and 6 h. Compared with the

normal control group, **: P<0.01, *: P<0.05; Compared with the PMA (100 pg/L) group, *: P<0.01, *: P<0.05;

Compared with the LPS (100 pg/L) group, ~2: P<0.01, %: P<0.05.
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Figure 6

Immunofluorescence analysis of NETs markers MPO and NE: colocalization and quantitative
detection (mean+SD, n=6). A: Mean fluorescence intensity (MFI) of MPO in cells after 2, 4, and 6 h of
intervention; B: Mean fluorescence intensity (MFI) of NE in cells after 2, 4, and 6 h of intervention; C:

Immunofluorescence images showing colocalization of MPO, NE, and nuclei after intervention. Compared with
the normal control group, **: P<0.01; Compared with the PMA (100 pg/L) group, *: P<0.01, *: P<0.05;
Compared with the LPS (100 pg/L) group, ~2: P<0.01, *: P<0.05.
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Figure 7 Reactive oxygen species (ROS) levels in neutrophils after 2, 4, and 6 h of intervention (mean+SD,
n=4). Compared with the normal control group, **: P<0.01, *: P<0.05; Compared with the PMA (100 ng/L)
group, *: P<0.01, *: P<0.05; Compared with the LPS (100 pg/L) group, ©*: P<0.01, ©: P<0.05.
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Figure 8 The protein formation of CitH3 in neutrophils after 6 h intervention (mean+SD, n=3). A: Western
blotting detected the expression of CitH3 proteins in cells; B: Quantitative analysis of relative protein expression.
Compared with the normal control group, **: P<0.01; Compared with the PMA (100 ug/L) group, : P<0.01;
Compared with the LPS (100 pg/L) group, ~*: P<0.01.
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