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[ Abstract] Objective; To study the effects of hypoxic microenvironment on autophagy level and proliferation of H1299
lung cancer cells, and explore the role of program death ligand 1 (PD-L1) in autophagy-related pathways. Methods: We
constructed the anoxic microenvironment for lung cancer, and set up the normoxia group ( control group) , the hypoxia group
and the hypoxia + 3-Methyladenine (3-MA) group. Hypoxia + 3MA group was treated with 3MA to determine the cell prolife-
ration activity by CCK-8 at 12 h, 24h and 48 h, respectively. The expression levels of hypoxia-inducible factor 1-alpha
(HIF-1a) and microtubule-associated protein 1 light chain 3-1T (LC3-1T) were detected by Western blot, and the expression
levels of AKT, LC3-1I and PD-L1mRNA were detected by qPCR. Results: As hypoxia aggravated, the expression of HIF-1a,
LC3-II and PD-L1 gradually increased, and the proliferative activity of cells also increased gradually. After adding the auto-
phagy inhibitor, the expression levels of AKT, LC3-1I and PD-LImRNA decreased, and the proliferative activity of cells de-
creased significantly, and the differences were significant among groups (P < 0.05). Conclusion; Hypoxia may promote
the proliferation of lung cancer cells by activating PI3K/AKT autophagy pathway and up-regulating PD-L.1 and LC3-II.
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Table 1. Primer Information Related to PD-L1, LC3-1l and AKT Genes
Name of primer Positive/anti-chain Base sequence T,, (°C) CG% Product length (bp)
H-ACTIN Sense GTCCACCGCAAATGCTTCTA 58.7 50 190
Antisense TGCTGTCACCTTCACCGTTC 58.9 55
H-PD-L1 Sense GTAGCACTGACATTCATCTTCC 59.2 47.8 127
Antisense CAATGCTGGATTACGTCTCCTC 59 50
H-LC3-1I Sense TCCGACTTATTCGAGAGCAGC 59.8 52.4 167
Antisense AGCATTGAGCTGTAAGCGCC 60.6 55
H-AKT Sense GTGGAGGACCAGATGATGC 60.4 47.8 285
Antisense TGCCCCTGCTATGTGTAAG 60.7 47.6
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Figure 1.

Expression of HIF-1a in Normoxic and Hypoxic Environments at Different Time Points ( * P=0.001,

“*P<0.05)

A: Protein expression at different time points in hypoxia and normoxia groups by Western blot; B: Protein expression levels at different

time points between the hypoxia group and the normoxia group.

HIF-1a: Hypoxia-inducible factor 1-alpha.
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Figure 2. Effects of Hypoxia and Autophagy Inhibitor 3-MA
on the Proliferation of H1299 Lung Cancer Cells at Differ-
ent Time
3-MA: 3-Methyladenine.
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Figure 3. Effects of Hypoxia and 3-MA on the Expression of Autophagy-Related Protein LC3-Il in H1299 Lung Cancer Cells

at Different Times

A: Protein expression levels by group at different time points detected by Westernblot; B: Protein expression levels by group at differ-

ent time points.
“P < 0.05, ""P = 0.001;
LC3-II; Microtubule-associated protein 1 light chain 3-II.
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Table 2. Expression Levels of PD-L1, LC3-1l and AKT Genes

R FR, 22 IR A Geit 7 2 L (P <0.001) ; Hy-
poxia ZH ) AKT FE[F mRNA 33k # Normoxia 2H i
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F 90.18 54.94 74.18

P <0.05 <0.05 <0.05

Comparison between the hypoxia group and the normoxia group, *P <0.05; comparison between the hypoxia +3-MA group and the hypoxia group, P <

0.001.
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Figure 4. Effects of Hypoxia and Autophagy Inhibitor 3-MA
on the Expression of PD-L1mRNA in H1299 Lung Cancer
Cells at Different Time

Compared to the normoxia group, “P < 0.05, “*P = 0.001;
compared to the hypoxia group, *P < 0.05.
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