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# Z.BH Wtk 43k %A RNA SNHGI4 (IncRNA SNHG14) #2 % miR-17-5p/ L sk & & K2
(FOXK2) st M K4k sk A R oy iFie Lk m e g 7l A TR K E R e Hmm, FiE A a Lk A549
o A3 B4R B F 41 sh-NC 28, sh-SNHG14 28, sh-SNHG14 +inhibitor NC 28, sh-SNHG14 +miR-17-5p inhib-
itor 21, KA % % & % PCR(RT-qPCR) i # @ 28 i IncRNA SNHG14, miR-17-5p, FOXK2 mRNA % ik,
CCK-8 X Al &Ml A549 e ¥g i, A X s B R4l A549 #m it oy A = , B85 3% % 7% B X % (ELISA) & 4l 4m
fo& e A-E (IL)-1R AP B 3RS B F o« (TNF-a)  IL-6 K F; R AR % X FBR 2 A B £ %40 IncRNA
SNHG14 5 miR-17-5p . miR-17-5p FOXK2 #9 & &, &R Samatark, & %4 IncRNA SNHGI14,
FOXK2 mRNA %k K F =% IL-6 , TNF-o.IL-18 K -F 34t &, miR-17-5p & ik K F BEE (A)EH
KAk, 2 A %3t 5 & L (P <10. 05) ;sh-SNHG14 28 IncRNA SNHG14,FOXK2 mRNA % ik K -F . 2a j 8 =
& IL-6 \ TNF-a IL-18 7K -F % & % 28 . sh-NC 43 BAK . miR-17-5p &k K-F A A8 B F 4 sh-NC A A5,
2 3 A %t 5 & SL(P<<0. 05) ;sh-SNHG14 + miR-17-5p inhibitor 2 FOXK2 mRNA & X K P mf B = F |
1L-6 , TNF-o,I1L-18 /& F % sh-SNHG14 +inhibitor NC 423 # & ., miR-17-5p & A K F A 1548 sh-SNHG14 +
inhibitor NC A3 BAK, 2 F A %+ F EZ XL (P<<0.05), WH#E X EHR L AR LB BRIEL E I 7., IncRNA
SNHG14 5 miR-17-5p . miR-17-5p 55 FOXK2 ¥ # £ 3@ % 2, &if T IncRNA SNHG14 & ik 7T LA
miR-17-5p #) & &, T FOXK2 8 &k M il K 45 3R 1A = 4 o9 I ot B & 2w e 08 = A K R BB % 3 47 )
ATk K,
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Mechanism of IncRNA SNHG14 modulating alveolar epithelial cells damage
infected with Streptococcus pneumoniae
TAN Qingya ,MOU Fanghong ,QING Rui
Department of Respiratory and Critical Care Medicine s Kaizhou District
People’s Hospital ,Chongging 405400, China

Abstract : Objective To investigate the impacts of long non-coding RNA SNHG14 (IncRNA SNHG14) on
proliferation, apoptosis, and inflammatory response of alveolar epithelial cells infected with Streptococcus
pneumoniae by targeting the miR-17-5p/forkhead box K2 (FOXK2) axis. Methods Alveolar epithelial cells
A549 were divided into control group,infection group,sh-NC group,sh-SNHG14 group,sh-SNHG14 + inhibi-
tor NC group,and sh-SNHG14 + miR-17-5p inhibitor group. The mRNA expressions of IncRNA SNHG14,
miR-17-5p and FOXK2 were detected by RT-qPCR, the proliferation of A549 cells was detected by CCK-8 kit,
and the apoptosis of A549 cells was detected by flow cytometry. The levels of 11.-18, TNF-a and 11.-6 were de-
tected by ELISA. Dual luciferase reporter gene assay was used to detect the binding of IncRNA SNHG14 to
miR-17-5p, miR-17-5p and FOXK2. Results Compared with control group,IncRNA SNHG14, FOXK2 mR-
NA expression,cell apoptosis rate,[[.-6 , TNF-a and I1.-18 levels were increased in infection group, while miR-
17-5p level and absorbance (A) value were decreased, with statistical significance (P <C0. 05). LncRNA
SNHG14 and FOXK2 mRNA expression, cell apoptosis rate, I1.-6, TNF-a and IL.-18 levels in sh-SNHG14
group were lower than those in infection group and sh-NC group,while miR-17-5p expression level and A val-
ue were higher than those in infection group and sh-NC group.and the differences were statistically significant
(P<C0.05). FOXK2 mRNA expression,apoptosis rate,[[.-6 , TNF-a and 1L.-183 levels of sh-SNHG14+miR-17-
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5p inhibitor group were all increased compared with sh-SNHG14+miR-17-5p inhibitor group,and the miR-17-
5p expression and A value were decreased compared with sh-SNHG14 + inhibitor NC group, the differences
were statistically significant (P <{0. 05). Dual luciferase reporter gene test results showed that IncRNA
SNHG14 and miR-17-5p,as well as miR-17-5p and FOXK2 had a targeting relationship. Conclusion
ing the expression of IncRNA SNHG14 can up-regulate the expression of miR-17-5p and down-regulate the

Interfer-

expression of FOXK2,thus inhibiting the apoptosis and inflammatory response of alveolar epithelial cells in-

fected with Streptococcus pneumoniae infected cells and promoting the cell proliferation.
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cus pneumoniae; alveolar epithelial cells
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E S K 240 SR T o DT 840 B e R i KB
et RNA (IneRNA) K JE KT 200 M H R, 78
BLUAR 4 25 B A Al o B ep & 4 o AR Y . M OG5
K, IncRNA /MZ 1~ RNA 5 £ 3 W 14 (IncRNA
SNHGIOFTEF X R PS5 KE" . /) RNA
(miRNA) J& —F KB o 4776 T EAZ A0 P i L 3E G i
f0 8 B ST Y L BB /N RNAD . miRNA W] D) aE i
P mRNA FEF B Kk, WIS 55000 0 & 4 & e
AR ABFIE R . miR-17-5p J& T miR-17 %%
Rz — T ANEREIK 13q31.3 F. 2 5L F/4EY
PR & KRS, miR-17-5p BEE S 5
i 5% B K P 5 5 1 il R e it 76 6 RS B B AN i 1 4
it . SCKHE(FOX) J&—Fh DNA 254 i 5 5 N 7
M HEA & B R ST B R bk, Hp i 4 Uk B E
K2(FOXK2)J® T FOX R A Z — i T NG
K 17q25.3 £, A 85T & B, FOXK2 7 38 45 41 g
AR 20 6 J) 309 % 40 e 36 5 45 22 b AR i 2 R p R 4
FEEEMY, A5 S TEH T IncRNA SNHG14 i
S P4 miR-17-5p/FOXK2 #l %) 52 3 fili 48 4% 1k 1 Jak e
FR) At 3L 7 40 B A 184 B IR T R A E S Y R I
1 #MP5F*

micro RNA-17-5p/forkhead box K2 axis;

Streptococ-

W R, 5545 .SY4217) ., RPMI 1640 ¥ 355 (& 10% A
ALV, bR, B85 FY-PLS1368) ; 140 il /r %-
6 (11-6) fiff 5 42 928 W B 38 56 CELISAD 357 & QR II 7
Bl 5. ZK-H2101) ; Trizol iF| ( E# XK. ]85 .
SB-MR009); CCK-8 & # & (3 3% ##, 9% 5. BY-
Q50356) ; iR IR N F-a (TNF-) ELISA 25 & (I
YIFEE 85 . ZK-R3838) ;58 i & PCR(RT-qPCR)
K& CEEH IR, 585 BES20373MB) ; Annexin
V-FITC/PI 20 M 08 T- R 57 & (b i RS 185
CA1020) ; Lipofectamine 2000 %% 4% 3% 7] (F& 2k K, 1%
5 :11668019) ; F 40 il 4 Z-1B(IL-1B) ELISA & 7] &
(b3 BEAE 2L 185 . KTETA0001D)

1.1.2 FEULE  CO, 40 ¥ ## 4 (Eppendorf, Y
5 CellXpert C1701); 3t =X 40 ffg 1 (Cytek Biosci-
ences, 5 . NL-CLC 1L-3L) ; i b5 1% (FE Bk & /R B}
£, 85 Multiskan™FC) .

1.2 ik

1.2.1 RT-qPCR ¥ ] IncRNA SNHG14, miR-17-
5p fil FOXK2 mRNA £k WES A, RH Tr-
izol W F & FEHLE RNA, I Hbi 758 cDNAL LA cD-
NA MBI 4T PCR Y734 R B, RS ER:95 °C
10 min, 95 °C 10 s,60 C 30 s, 3t 36 ME#H, miR-
17-5p BN 23k £ U6, IncRNA SNHG14 Hil FOXK?2
BN GAPDH, R A 272 sk A Rk i,

1.1 #H SIFEA L 1,
11,1 4 e Fa5] Jif b i i AS549 C il
x1 RT-qPCR 5| #1 FF %1
i H L8 (5" —3") THEI G —3D
miR-17-5p CAAAGUGCUUACAGUGCAGGUAG CUACCUGCACUGUAAGCACUUUG
U6 CTCGCTTCGGCAGCACA AACGCTTCACGAATTTGCGT

IncRNA SNHG14 ATGGCTCCTCCACCTGGTAT

AAACCCCCGGGTCATGAAAA

FOXK2 CGTTCACTGCCCTGTCCAGC CAGGCTGTGAGTTGTCAGCC
GAPDH AATGGGCAGCCGTTAGGAAA sCGCCCAATACGACCAAATC
1.2.2 4084y % F RPMI 1640 ¥ 10%  ALBRIF4 ., STHRY . fE IEH &4 TR FF R PR

o A= ML) m R 27 B9 X B0 AY AS49 I SEAT AR TR AY

B AS49 40 s SR Y 4L, AE B R P A 1 X 10°
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CFU/mL Jifi % &% 3K 1/ /9 45 1 & 35 37 19 A549 2 il ;
sh-NC 41 . 7 R G 1) JE il 155 44 sh-NC; sh-SNHG14
2H AR R B KEmE Y sh-SNHG14 3 sh-SNHG14 +
inhibitor NC #H. 7F B 4% i) 2L alh [, 3L %% ¢ sh-
SNHG14 F1 inhibitor NC; sh-SNHG14 + miR-17-5p
inhibitor 21 . 7E 8 YL 1 F At I, JLFE e sh-SNHG14 Al
miR-17-5p inhibitor, #4401 HIII kLR 3% 48 h J5 it
1758 Lk 5E

1.2.3 CCK-8iRXF| & A549 40 M A 1500 Kt
KU AS49 A E T 96 FLAR L B5FE 48 h JE BUITIE .
A 10 pL CCK-8 ¥ ¥ . & T 40 il 5 3= 4 Gl 37
CL,5% CO PHEATRE %, 1 F 2 h, FEG A5 A0 2
450 nm &b B EE (A .

1.2.4 W40 MR K AS49 0P T ML U
K4 ASA9 AL RN TE 96 FL AR H L I B AR 1
4 B AT Ak TV 10 B R R 2% vl (PBS) W U » 250
F BB IR AT W L Z 54 BN A AnnexinV-
FITC 1 PL, W5 AL0EH 15 min. 4% 20 40 M 04 1215 &0 F)
FH Ut =X 4 B A AT A

1.2.5 ELISA & 41 ffg f 1L-18, TNF-a, IL-6 /K
S IS AS49 4,3 000 r/min B0 10 min,
WegE g, B —80 CukA IR 7. i ] ELISA L4
I TL-18. TNF-« ., IL-6 7K, 52 56 45 4 4% 1350 &y
UL A A BRI

1.2.6  WZOGR B ZE R AR 4l 76 26 %) i i
M IncRNA SNHGI14 5 miR-17-5p, miR-17-5p.
FOXK2 M%5 & A7 5, FF 4 8 A28 0 2l i 2 5k [ %
K #H AR (SNHG14-WT, SNHG14-MUT Hl FOXK2-
WT.FOXK2-MUT) , $ H 53 5] 5 miR-NC, miR-17-
5p mimic FEFE YL I AS49 AN, k2L 5 FE 48 h 5K
FLO G [ Pk

1.3 %it2#ab3 %M GraphPad Prism 8. 0. 1 &b
B, PR, 2 s o GALE LLECRH F K5,
PP LR H SNK-¢ #i%, DL P<<0.05 HEFA S
E5-9'8

2 & F

2.1 &4 A549 40 IncRNA SNHG14 . miR-17-5p.
FOXK2 mRNA F£ik/KF#  5XF A H, g
20 IncRNA SNHG14, FOXK2 mRNA % ik /K F J+
. miR-17-5p K AR, Z2 R A R E L (P <
0.05); sh-SNHG14 #H IncRNA SNHGI14, FOXK2
mRNA £ KK PR YL  sh-NC LK, miR-17-5p
TR K PR YL  sh-NC HTH S Z R A G5
Y (P <C0.05);sh-SNHG14 + miR-17-5p inhibitor £
FOXK2 mRNA # ik K F 3 sh-SNHG14 + inhibitor
NC 4 T+ » miR-17-5p Fik K F# sh-SNHG14 + in-
hibitor NC 41 [ ik, 22 % A it 22 & L (P <<0.05),
W& 2,

2.2 40 AS49 MMIMFEBE I LA H XA
(1.2340.25) e B YL 4l A {H (0. 3240, 03) [k
(P<C0.05); 5L . sh-NC 4 (0. 334+0. 04) %5,
sh-SNHG14 240 A {i (0. 63 £ 0. 07) ¥ I} & (P <
0.05); sh-SNHG14 + miR-17-5p inhibitor 2 A {H
(0.344 0. 04) B sh-SNHG14 + inhibitor NC 4
(0. 6140. 06) AL (P<C0.05),

2.3 41 ASA9 M TE TR LR YL A A T
(48,6344, 91) Y% & X L[ (7. 46 +0.87) % T+
B (P<C0.05);sh-SNHG14 241 41 jg 8 77 % [ (23. 62+
2.52) Y% 18R YL 2 L sh-NC ZH [ (48. 97 5. 02) % 13
[A% (P <<0. 05) 5 sh-SNHG14 + miR-17-5p inhibitor
HANM P4 T 3R [(45. 26 4. 67) % % sh-SNHG14 +
inhibitor NC 44[(22. 3342, 31) % JFH#& (P<C0.05)

x2 £ 48 A549 # A IncRNA SNHG14 ,miR-17-5p . FOXK2 mRNA RikLlb B (z £s,n=6)

4 51 IncRNA SNHG14 miR-17-5p FOXK2 mRNA
X HE 2 1.02+0.15 1.03+0.17 0.9840.11
YL 1.76+0.21° 0.35+0. 05" 1. 9640. 29°
sh-NC & 1.734+0. 20 0.36740.06 1.98+0. 30
sh-SNHG14 £ 0.56+0.09" 1.384+0. 15" 0.6340.10"
sh-SNHG14+ inhibitor NC 41 0.5420. 06 1.3620. 14 0.6220.09
sh-SNHG14+ miR-17-5p inhibitor ZH 0.55740.07 0.5640.07¢ 1.4340.17¢

TG X B LE L P<C0. 05 SR AT L. " P<C0. 0555 sh-NC 4l Ak, P<C0. 05; 5 sh-SNHG14+inhibitor NC 4147 [t ,P<C0. 05,

2.4 4 A549 40 1L-6 . TNF-o IL-1B Fb#¢ oy
ZH IL-6, TNF-a, IL-18 7K P8 X B4 ¥ i (P <
0.05); sh-SNHG14 #H 1L-6, TNF-o, IL-18 7K 3 %% Ji&
Ye2f | sh-NC 4H ¥ FE K (P <<0. 05); sh-SNHG14 +
miR-17-5p inhibitor Z{ 1L-6 , TNF-a,IL-1B /K% sh-

SNHG14 +inhibitor NC 40 F+#& (P<C0.05), L3 3.
2.5 miR-17-5p 5 SNHG14/FOXK2 Y # i) ¢ R ¥
UE 7 2k AU 45 R R, IncRNA SNHG14 F1
miR-17-5p.miR-17-5p Fl FOXK2 Z [H] {775 & 45 &
AL L2 FiE 4,
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x3 & 48 A549 A6 1L-6 \ TNF-o IL- 13 B9 LB ( £5,n=6)

4 51 1L-6(ng/L) TNF-a(ng/L) IL-1B(pg/mL)
it R 41 6.57+0. 89 4.2140.86 35. 643, 87
R 23,0442, 66° 16.12+2.03" 128.13+13. 05"
sh-NC 41 22.14+2.53 15.89+1.97 126.74412. 86
sh-SNHG14 #1 16.394+1. 72" 10. 3641, 15" 92.43+9. 65"
sh-SNHG14+ inhibitor NC 21 16.37+1.69 10.164+1.13 91.03+9.25
sh-SNHG14+miR-17-5p inhibitor ZH 22,6142, 63¢ 15. 9641, 99¢ 126. 53412, 78¢

T S XA L, 2 P<<0. 05; 5B AR L . P<<0. 055 5 sh-NC H A b, P <<0. 05; 5 sh-SNHG14+ inhibitor NC 4L A/ . P<0. 05,

Fz 4 RNAEEEMELLE (2 £5,n=56)

21 53] SNHG14-WT SNHG14-MUT FOXK2-WT FOXK2-MUT
miR-NC 4 1.03=£0.10 1.07£0.12 1.05£0.12 1.16£0.13
miR-17-5p mimic #{ 0.49=0. 05" 1.0240.09 0.4220.06" 1.04=£0.11

.5 miR-NC 4 Mtk . " P<<0. 05,

Target: 5' CUGUCUGCAUCUUCCAAGCACUUUA 3'

Pl beer =0 Fererrnl
miRNA : 3' GAUGGACGU--GACAUUCGUGAAAC 5'

1 miR-17-5p § FOXK2 MR E &AL &

Target: 5' UGGCAGGUGUAGUAUUGCACUUUG 3'

(N AR RN AR
miRNA : 3' GAUGGACGUGACAU-UCGUGAAAC 5'

2 miR-17-5p 5 IncRNA SNHG14 B8R R 45 & L &

3 it e

iti ¢ %t BR AT Sk — T i UL A9 il 9% O TR L H R 25
L — i I U 2R G50 95 9 il 2R 1) & A s o s BE 3R A M il 4%
[ 3% ~10%" . il i b Rz 40 i EL oA AR OR ] Y 2
B, H A MEAER—&S 500052 T, 3t
[l g — A 4 B L DR e R A 2 2 Al
o if BR A S 4 1 36 b Rz 40 R T RN SORE L N A B
EE,

IncRNA SNHG14 7EJAE 1 A7 78 5% 38, Wi Afe
B S P AELE IncRNA SNHG14 (19 %35 54 T
B B R ALl ad X IneRNA SNHG14 %
IR PP FE— R 2 ] bR A B I 1R 58 4
AR AT oY AR T B g & B 7E G
W48 B F H  IncRNA SNHG14 235t 20 i 45 43 LA % 48
PRSI AT WY . FERE 2 B 5 00 A b R 20
A549 H1,IncRNA SNHG14 ik &, U0 IncRNA
SNHG14 7] L # §l Bg 2 B5 15 S 09 40 M 08 1= Fn 48
JECTI AR BF SE 45 R B R, & 4 b IncRNA
SNHG14 .FOXK2 mRNA % ik /KTt & . miR-17-5p
Fak K F AR, F 8 IncRNA SNHG14 A L34
ASA9 2 M T 1 L R AR A B R T R R A DG SR RE TR K
Vo5 BRI — 2 R T3 IncRNA SNHG14 1
3k ] LAYk /D ili 4% e BR DA SRR G 1 il vt L B i 4, 3R
B F 3 IncRNA SNHG14 X A [\ 375 RS Eond fili g -
B A R O 34 A OB

FARGE KB, miR-17-5p FE I8 AE Th S S R
5 H AR B AR R MR T B AR O
T LG 20 40 45 4% 4 B AT 1R T & B miR-17-5p #E X
Pl AR SRS 19 R AE R H A T2 5, B miR-17-5p %
KK FRAR A e — 8 R B LA 4o e e i . AR
WS 45 B B 7R, 7RG YL i) A549 40 miR-17-5p &
RIK AR . miR-17-5p AT fig 5 Bli 4 4 B B /K 2 () fili
WE R AE 2, T4 IncRNA SNHG14 £ik)5 .
miR-17-5p 3k B & FF i, A549 4 i i Sl g 453 45 15 3]
WO, 9K 6 R B M L5 45 R & B, IncRNA
SNHG14 5 miR-17-5p A — & B ) X &R, I
it — I8 K AE T IncRNA SNHG14 F ik
[E B 8 miR-17-5p 3k, Al i #% IncRNA SNHG14
Xof ifi 48 4 BR R A549 40 M B9 /E T, X 3B In-
cRNA SNHG14 X £ 3 fili 48 4% BR B Jak Ye 19 fili 60 1 iz
AR5 T E Y AT o B A AR A, B
WL AL miR-17-5p #47 .

miRNA 3= 2238 i 6 56 5 4019 77 205 mRNA 1)
3'AEBIEIX (3-UTR) 45 45 0k R 154 ™ . A BF5E
LAY (R B TN R S 88 4 FIE 32 miR-17-5p 5
FOXK2 A7 — & il m & . FOXK2 /28 FOX K
W B 22— B 2R I AE an H w2 5 i i 4
B RS MRS IR K& B FOXK2 78— S8 iR
T ST AE S A L R R A RS R
/INERUEF ZINER ZR AN AR v, R ¥ 28 5T miR-96-5p $
FOXK2 23k . F 1fif 3 i H: 28 1 54 45 0 40 B o v
AW 7T 45 B R AR B4l b FOXK2 mRNA %3k FF
15 s 5 IR B G AN [] , H 0 G R PR R 9 o 2 RS ]
|y, AL R LI, TR IncRNA SNHG14 %3k
J& »miR-17-5p F ik TH &, FOXK2 335 A%, 1 oh,
FE miR-17-5p #il 7] (4 [ #b 52 56 v & B, FOXK2 %
KERTEE . $28 F B IneRNA SNHG14 2 ik £ %t
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miR-17-5p/FOXK2 ™ A5 8 ¥ , I #F — 25 X Jili % i
BR A R I i e T R A0 A A L UR T S AR AT R
B S A N 7= HE S

25 bR, T4 IncRNA SNHG14 i o #2 ) |
miR-17-5p W33k, #F— i FOXK2 32k FiH. M
T A6 A1 32 380 il 9% 4 BR PR J% e 1 il 3 b Bz 240 b 1 9 1
R 9E VL L AR TR e A A 3 A . (U AR B
FAGHEAT TRIMIF S, AR BT 75 i — 20 AR I F 5
HEATIIE

&%k
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