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[ Abstract) To investigate the effect of miR-27a on Streptococcus pneumoniae ( SP) -induced injury of
HPAEpiCs by regulating autophagy mediated by the PI3K/AKT/mTOR pathway. Methods HPAEpiCs were infected
with 1x 10® CFU/mL SP. At 48 hours before induction the cells were transfected with miR-27a-NC ( miR-27a-NC
group) , miR-27a-inhibitor ( miR-27a-inhibitor group), pcDNA-NC ( pcDNA-NC group) or pcDNA-PI3K ( pcDNA-
PI3K group) or cotransfected with miR-27a-NC and Si-NC (miR-27a-NC+Si-NC group) , miR-27a inhibitor and Si-NC
(miR-27a inhibitor+Si-NC group) , miR-27a-NC and Si-PI3K ( miR-27a-NC+Si-PI3K group) , or miR-27a-inhibitor and
Si-PI3K ( miR-27a-inhibitor+Si-PI3K group) using a Lipofectamine 3000 transfection kit. Non-induced cells were used

Objective

as the control group, and induced, but untransfected, cells were used as the induction group. qRT-PCR was used to
measure the expression level of miR-27a in normal and SP-induced alveolar epithelial cells. Bioinformatics prediction and
dual luciferase assays were used to verify the targeting relationship between miR-27a and PI3K. CCK-8 Assays was used
to assess proliferation activity. Flow cytometry was used to measure the apoptosis rate. ELISA were used to detect the
contents of IL-6 and IL-10 in culture supernatants. Western blot was used to measure the expression levels of PI3K and
Beclinl, the LC3-II/1 ratio and the phosphorylation levels of AKT and mTOR. Results

group, the expression level of miR-27a, apoptosis rate, 1L-6 content, Beclinl protein expression level and LC3-11/1 ratio

Compared with the control

were higher in the induction group (P<0.05) and the PI3K protein expression level, cell proliferation rate, IL-10
content and phosphorylation levels of AKT and mTOR were lower ( P<0. 05). Compared with the miR-27a-NC group, the
expression level of miR-27a, apoptosis rate, 1L-6, Beclinl protein expression level and LC3-11/1 ratio were lower in the
miR-27a-inhibitor group content ( P<0.05), the cell proliferation rate, content of 1L-10, the protein phosphorylation
levels of AKT and mTOR were higher ( P<0.05). Compared with the pcDNA-NC group, the apoptosis rate, IL-6
content, Beclinl protein expression level and LC3-II/1 ratio were lower in the pcDNA-PI3K group (P<0.05) and the
PI3K protein expression level, cell proliferation rate, IL-10 content and phosphorylation levels of AKT and mTOR were
higher ( P<0.05). Conclusions During injury of HPAEpiCs induced by SP, miR-27a inhibits the PI3K/AKT/mTOR
signaling pathway and promotes autophagy. Inhibition of miR-27a activates the PI3K/AKT/mTOR signaling pathway,
inhibits autophagy and alleviates SP-induced injury of HPAEpiCs.
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Figure 1 PI3K protein expression in control group and

induction group
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pagicei:| FiAS A miR-27a-NC £ miR-27a-inhibitor £ pcDNA-NC 41 pcDNA-PI3K 41
Control group Induction group miR-27a-NC group miR-27a-inhibitor group pcDNA-NC group pecDNA-PI3K group
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Figure 2 Apoptosis detection of each group
R AHAMMEIGHT AT R RVEN T E& B (n=6)
Table 1 Proliferation, apoptosis and inflammatory factor content of each group
5 R27. PBK&EH R (%)  FHTHR(%) IL-10 IL-6
Groups m 4 PI3K protein  Proliferation rate Apoptosis rate (ng/L) (ng/mL)
X 40 Control group 1. 00+0. 00 1. 00+0. 00 100. 00+0. 00 6. 58+0. 67 24.39+2.55 5.46+0.59
%34 Induction group 1.73+0. 18* 0.36+0. 04" 37.58+3.85" 43.29x4. 49" 9.27+0. 94* 18.46+1.92¢
miR-27a-NC 4 miR-27a-NC group 1.69+0. 17* = 36. 77+£3.79" 45.82+4. 63" 8. 69+0. 88* 19. 32+2. 04
miR-27a-inhibitor 2 miR-27a-inhibitor group 0. 92+0. 10" - 89.24+9.33" 14.58+1.56"  19.35%1.97" 8.33+0. 87"
pcDNA-NC 4 pcDNA-NC group - 0. 45+0. 05° 35.24+3.69" 46.38+4.73* 10.32+1.18*  17.55+£1.84°
pcDNA-PI3K 4] pcDNA-PI3K group - 1.32+0. 16° 87.11£8.92¢ 12.74+1.39° 20.25+2.19°¢ 9.27+0. 98¢

T S0, *P<0. 055 5 miR-27a-NC 414 L, " P<0. 05; 55 peDNA-NC 414 Lt ,©P<0. 05,
Note. Compared with the control group,*P<0. 05. Compared with the miR-27a-NC group,”P<0. 05. Compared with the pcDNA-NC group ,© P<0. 05.
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. il | — il | e L —— e miR-27a-NC group
: - T R — miR-27a-inhibitor4i
miR-27a-inhibitor group
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PAKT il m— — _— | m—
pecDNA-PI3KZH
2.0 = ,i_l a a PcDNA-PI3K group
AKT e S
p-mTOR -

mTOR

B-actin

S BELIMI L, *P<0. 05 ;5 miR-27a-NC 414 L, » P<0. 05555 peDNA-NC ZHAf H, < P<0. 05,
3 KLANM H BEA S & AKT .mTOR 25 FH B IR b 7Kt
Note. Compared with the control group,P<0. 05. Compared with the miR-27a-NC group,” P<0. 05. Compared with the pcDNA-NC group ,°P<0. 05.
Figure 3 Autophagy related proteins and phosphorylation levels of AKT and mTOR proteins of each group
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miR-27a 3G G|U.r(|3GGCCCA 5

117}
PIBK 3'UTR-WT 5" GACCCATGGTCTCC 3

PI3K 3'UTR-MUT 5 GACGACTGGTCTCC 3

T WT BPAE AL MUT . 58788 UTR AR RIEIX,

4 RS B2 miR-27a F1 PI3K3” UTR £54 075
Note. WT, Wild-type. MUT, Mutant-type. UTR, Untranslated
region.

Figure 4 Bioinformatics prediction of miR-27a and
PI3K3’ UTR binding sites
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Figure 6 Apoptosis detection of each group
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Figure 7 Autophagy related proteins and phosphorylation levels of AKT and mTOR proteins of each group
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