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[Abstract] Objective YKL-40, also known as chitinase-3-like-1 (CHI3L1), is a human cartilage glycoprotein-
39, with its N-terminus consisting of tyrosine (Y), lysine (K), and leucine (L), hence the name YKL-40. In this study, we
explored whether YKL-40 could promote the expression of inflammatory factors in type Il alveolar epithelial cells.
Methods A549 cells were cultured in vitro with interleukin (IL)-1p (20 ng/mL), IL-6 (20 ng/mL), tumor necrosis factor-
alpha (TNF-a) (20 ng/mL), and interferon-gamma (IFN-y) (20 ng/mL). The expression of YKL-40 transcription was
determined by RT-qPCR. A549 cells were cultured with IL-1B at 5, 10, and 20 ng/mL and the expression of YKL-40
protein was determined by Western blot. A549 cells were cultured with recombinant YKL-40 protein at 0, 100, 500, and 1 000
ng/mL and the expression levels of IL-6 and IL-8 were measured by RT-qPCR. Three pairs of small interfering RNAs
targeting YKL-40 (si-YKL-40-1/2/3) and the negative control (NC) were designed and used to transfect A549 cells,
respectively, and the expression of YKL-40 was determined by RT-qPCR and Western blot. si-YKL-40-3 was screened out
for subsequent experiments. In A549 cells, si-YKL-40-3 and si-NC were transfected and, then, IL-1p (20 ng/mL) was
added in for culturing. The expression of YKL-40, IL-6, and IL-8 was determined by RT-qPCR and the expression of
multiple factors in the supernatant was measured with the QAH-INF-1 kit. Results RT-qPCR results showed that IL-1p
could up-regulate YKL-40 protein transcription level compared with that of the control group and the difference was
statistically significant (P<0.01), but IL-6, TNF-a, and IFN-y could not up-regulate YKL-40 protein transcription level.
Western blot results showed that IL-1pB (20 ng/mL) could significantly promote the expression of YKL-40 and, compared
with that of the control group, the differences showed by groups treated with different concentrations of IL-1p were all
statistical significant (P<0.01). After adding human recombinant YKL-40 protein to A549 cells, the results showed that the
expression of inflammatory factors IL-6 and IL-8 was significantly increased and the difference was statistically significant
compared with that of the control group (P<0.05). After the expression of YKL-40 was decreased by si-YKL-40-3
transfection, the expression of IL-6 (P<0.05), IL-8 (P<0.05), and other inflammatory factors was inhibited compared with
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that of the control group. Conclusion YKL-40 can promote the expression and secretion of IL-6, IL-8, and other acute

inflammatory factors in A549 cell line, a type Il alveolar epithelial cell model, thus aggravating the inflammatory

response. Targeted inhibition of YKL-40 expression may effectively inhibit inflammatory response.
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Table 1 siRNA sequences

siRNA Sequences (5'-3")

si- YKL-40-1 F: CCACAUCAUCUACAGCUUUTT

R: AAAGCUGUAGAUGAUGUGGTT

si-YKL-40-2 F: GCAGCUAUGACAUUGCCAATT
R: UUGGCAAUGUCAUAGCUGCTT
si-YKL-40-3 F: GGAGCCACAGUCCAUAGAATT
R: UUCUAUGGACUGUGGCUCCTT
si-NC F: UUCUCCGAACGUGUCACGUTT

R: ACGUGACACGUUCGGAGAATT
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Table2 Primer sequences

Gene name Primer sequences (5'-3") Product length/bp

YKL-40 F: AGGCGTCTCAAACAGGCTTT 146
R: GGTACAGAGGAAGCGGTCAA

IL-6 F: CCTTCTCCACAAGCGCCTTC 72
R: GGAAGGCAGCAGGCAACA

IL-8 F: GAAGTTTTTGAAGAGGGCTGAGA 90
R: TGCTTGAAGTTTCACTGGCATC

GAPDH F: TGACTTCAACAGCGACACCCA 121
R: CACCCTGTTGCTGTAGCCAAA
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Fig 1 IL-1P promotes YKL-40 expression in A549 cells

A, mRNA expression of YKL-40 in A549 cell measured by RT-qPCR (1=4); B, protein expression of YKL-40 in A549 cell measured by Western blot (n=3). ™~

P<0.01.
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in cell culture supernatant

Cytokine/(pg/mL) si-NC group (n=3) si-YKL-40-3 group (n=3) P

IL-1a 7.79+1.12 7.20+0.19 0.507
IL-6 549.22+22.28 488.04+2.02 0.018
IL-8 26.01+£0.91 13.33+1.89 0.001
TNF-a 3.62+0.41 3.1740.63 0.447
IFN-y 119.31+8.65 97.78+5.29 0.039
IL-4 17.5942.60 26.96+1.61 0.001
IL-10 33.19+£1.98 45.64+3.95 0.003
1L-13 22.75+2.29 23.29+1.42 0.788
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