* 586 ¢

Acta Universitatis Medicinalis Anhui 2022 Apr; 57(4)

12022 -04 -01 11:07

TLR4/NF-kB

LncRNA RP1120G6.3  Toll 4
(TLR4) / kB( NF«B)
( COPD) .
(WT) TLR4 ( KO) C57BL/6
COPD . HE
; TLR4/NF+«B
( ELISA)
TNF- . RNA

LncRNAs RNAhybrid

Masson

(BALF)  IL4B.IL6
RNA( ceRNA) o
COPD wWT
NF«B

4B(ILAB) .

TLR4 -/ -
\BALF
6( IL-6) ( TNF-o) Masson
- RNA RPI11-
IncRNAs RP1120G6.3  COPD
FEV1/
(p=0.549 P =0.047) . RP1120G6.3
TLR4 - / = COPD

BALF

20G6. 3

(FEV1%)

(ILAB.IL6
RP11-

Masson
TNF-ar)
20G6.3  COPD miR-34c5p  ceRNA

Collal . TLR4/NF«B  COPD
RP1120G6. 3/miR34c¢-5p/ Collal
ceRNA N o
LncRNA RP11-20G6. 3; TLR4/NF«B ;
R 563.9
A 1000 — 1492( 2022) 04 — 0586 - 08
doi: 10. 19405 /j. cnki. issn1000 — 1492.2022. 04. 015

( chronic obstructive pulmona—

ry disease COPD) o

2022 -03 - 16
( :81860015)
) 570208
2 570311

E-mail: mckxnvioshddoas

@ 163. com

*https: //kns. enki. net/kems/detail /34. 1065. R. 20220330. 1419. 015. html

LncRNA RP11-20G6

COPD

Toll ( Tolldike receptor TLR)
' o Toll

~ N

4( Tolldike receptor 4 TLR4)
( PAMPs) ( DAMPs)
kB ( nuclear factor kappa-B NF«B) .
} COPD
TLR4 N N
( EMT) . N TLR4
RNA( IncRNA) .

TLR4 IncRNAs COPD

LncRNAs
°~® . IncRNAs
NAs) T,
+ WT-COPD TLR4 -/ -
COPD LncRNAs  mRNAs.
IncRNA RP1120G6. 3( RP1120G6. 3)
IncRNAs o ceRNA
RP1120G6. 3/miR34c¢-5p TLR4 /NF+«B
o ®  miR34c¢Sp
TLR4 o
COPD TLR4 RP1120G6. 3

microRNAs( miR-
RNA

o RNA
( competing endogenous RNAs ceRNA) COPD

COPD

1.1 20
o 3 5
( ) S ( ) 10
COPD( COPD ).

5 cm



Acta Universitatis Medicinalis Anhui 2022 Apr; 57(4)

* 587

-80 C RNA o
1.2 . miR-34¢-5p
( miR-NC) RP11-20G6. 3

peDNA3. 1( +)  ( peDNA3. 120G6.3) .

(
0.9 mg) ; 48
( interleukind B ILAB) . -6 ( interleukin—
6 IL-6)
TNF-o) ELISA
RIPA
( TLR4.PdkBa- IkBa« PNF+«B. NF«B
Abcam
Invitrogen ;
Qiagen ; PCR
; NEBNext ® Ultra™ 11 RNA
NEB o
7300 PCR
; Agilent 2200 TapeStation Agilent
;2200 TapeStation — Qubit ®) 2.0 Life
; Veritas 9100-002
Turner BioSystems o
1.3 COPD
TLR4 ( KO) C57BL/6

)

11 mg.

( tumor necrosis factor-o
Sigma-Aldrich :
Solarbio X

GAPDH)

; TRIzol. Lipofectamine™

3000 cDNA

Thermo fisher

Applied Biosystem

Technologies

COPD :
(50 cm x 60 cm x 70 c¢m)
o 1 4
30 min 5d. 2
6 6
3 5 ( Lipopo—
lysaccharide LPS) (30 pg/6 wl) o 2 4
3 6 pcDNA3. 1-
NC  peDNA3.120G6.3(5 x10" 1U) .
1
( bronchoalveolar lavage fluid BALF) o
1.4 RIPA
o 20 pg
SDS 10%
PAGE PVDF o
5% 2 h
TLR4( 1 : 4 000 ) \PdkBa( 1 : 1 000
) IkBa(1:1000 ) .PNF=B(1 : 2 000

SDS-

) NF«B(1:2000 ) GAPDH(1I:5 000

) 4 C o HRP
(1:5000 ) 2 h,
o GAPDH
1.5 4%
3 ~4 um. HE
Masson 0 ®
0
3 o 0;
I,
2;
( 5 ) 3,
1.6 (ELISA) BALF IL-
18.1L-6 TNF-« ELISA
1.7 PCR( RTPCR) TRIzol
RNA. cDNA
RNA cDNA. PCR
7300 PCR o GAPDH
AACT mRNAs
o 1 o
1
TLR4 15" ATGGCATGGCTTACACCACC3~

:5"-GAGGCCAATTTTGTCTCCACA-3~

GAPDH 15" AGGTCGGTGTGAACGGATTTG3"
15" TGTAGACCATGTAGTTGAGGTCA3~
RP11-20G6. 3 15" AAGACAAAGGCACCACTTCAATG3”
:5°-CCACCAGCAGTTTTCTAAAGGATG3”
252N01Rik 15 CTCCATCCTGGCCTCGCTGT 3~
:5°-GCTGTCACCTTCACCGTTCC3”
11BO3Rik :5°-GCCTGGTGCTGATGGGAAC3”

:5-GCCCAGTTCTGATTCCACCA3~
Neatl :5'-CTCAGACCCTCAGTTTCCCACC3”
15" ATGCCATCCAGGTTCCAAGG3”
15" TGTGCAGAACAACAGTTTGGTTC3~
15" TCAGTGAGAGAAGCCAATGCAG3”
Xist :5'-CTCAGACCCTCAGTTTCCCACC3~
15" ATGCCATCCAGGTTCCAAGG3”

Gml15521

Sox2ot :5-TACCGAGAAGCAAACCTGACA3*
5" AAGCACGGAGAATCCATTTAGG3"

Collal :5CGGTGCTACTGGAGTTCAAGGT3”
:5-GCTACCAGGTCCACCACGCT3

1.8 RNA TRIzol



* 588 ¢

Acta Unversitatis Medicinalis Anhui

2022 Apr; 57(4)

RNA, Agilent 2200 TapeStation
- RIN >17 RNAs
NEBNext® Ultra™ I RNA

RNA

o

2200 TapeStation — Qubit ® 2.0
10 pmol/L
HiSeq3000 (2x150
poly-N
o HISAT2
mml0
HTseq o
DEseq
Benjamini-Hochberg o
( DEGs) >2 P <0.05
o RNAhybrid ( https: //bibiserv. ce—

bitec. uni-bielefeld. de/rnahybrid) ceRNA

bp) -

o

1.9 Lnec RNA RP11-
20G6.3  TLR4 pisCHECK
o Lipofectamine™ 3000
100 ng 100 nmol /L
293 T - 8h

o 48 h

mmu-miR34¢-5p

Veritas 9100-002

1.10 SPSS 18.0

+ o
Student ¢ . ( ANOVA)
Dunnett - RP1120G6.3 FEV1/

( forced expiratory volume in one second/

forced vital capacity FEV1%) . Collal

Spearman . P<0.05
2
2.1 TLR4 COPD
TLR4  COPD
( WT) COPD

TLR4 (t=11.264 P <0.001) mRNA
(t=4.312 P =0.003) (1A,
IB) . COPD WT
TLR4 -/ - NF—«B

( 1C. 1D) .

TLR4 -/ - BALF (IL4B.IL-6

TNF-o) WT ( 1E). COPD

o 2A.2B
WT ( Masson’s tri—
chrome) TLR4 - / - (t=3.910 P =
0.007) o TLR4 COPD
2.2 RP1120G6.3 COPD WT-

Con  WT-COPD 621
IncRNAs( DELs) 2 601
/mRNAs( DEGs) . DEGs 328  IncR-
NAs 293 1 897 704  mRNAs
o WT-COPD
TLR4 - / - -COPD 124 IncRNAs 511
mRNAs 158 IncRNAs 899 mRNAs
o DELs DEGs ceRNA
KEGG NF+«B TLR
( 3A) . RP1120G6.3
NAs : RT-qPCR
TLR4
3B) .

IncR-
RP1120G6. 3
LncRNA (
COPD
RT-

RP1120G6. 3

COPD
(p=0.549 P =0.047) (
COPD RP11-

qPCR. RP1120G6.3
FEV1%

4A-4B) .

20G6. 3

TLR4,

2.3 RP1120G6.3 TLR4 COPD

RP1120G6. 3
RP1120G6. 3

TLR4 -/ - - COPD 0

RP1120G6. 3 RP11-
2066.3  ( 5A). HE RP11-20G6. 3
TLR4 — / (1=

3.952 P =0.007) Masson
(t=4.062 P =0.004) BALF

(ILAR.IL6  TNF-) (

RP11-20G6. 3 TLR4

5BSD) .

COPD
2.4 RP1120G6.3
RNAhybrid
RP1120G6. 3

miR-34c¢-5p Collal
RP11-20G6. 3

miR-34c¢-5p

miR-

RP1120G6. 3

6A) - miR-34c-5p

ceRNA
Collal .

NA miR-34¢-5p

mRNA (



Acta Universitatis Medicinalis Anhui 2022 Apr; 57(4)

* 589 -

A:WT COPD

HE
BALF ;

A: Masson
S **P<0.01

RP1120G6. 3

WT

6B

(**P<0.01 ***P<0.001; WT

*P<0.05 #P<0.01 #P<0.001

2 TLR4 COPD
) x100; B:  Masson
0.001) RP1120G6. 3
miR-34¢-5p o miR34c¢5p Collal mRNA  3UTR
(¢=7.837 P< ( 6C) . miR34c5p Collal

1 TLR4 COPD
TLR4 ;B WT COPD TLR4 mRNA ;C:WT  TLR4 -/ - COPD
x100; D: WT  TLR4 -/ - COPD NF+«B yE:WT  TLR4 -/ - COPD

WT



* 590 - Acta Universitatis Medicinalis Anhui 2022 Apr; 57(4)

3 COPD RP1120G6.3
A: KEGG WT-Con.WT-COPD  TLR4 - / - COPD DELs  DEGs; B: WT-Con.WT-COPD  TLR4 - / - COPD
LncRNA © WT-Con " P<0.05 **P<0.01 ***P<0.001; WT-COPD c#p<0.01

4 RP1120G6.3 COPD

A: qRTPCR (n=5). (n=5) COPD (n=10) RP1120G6. 3 ; B: RP1120G6. 3 FEV1%
Spearman ; 2" P<0.05 **P<0.01
5 RP1120G6.3 TLR4 COPD
A: qRT-PCR RP1120G6. 3 ;OWT :44P<0.01;  TLR4 -/ - D# P <0.001; B:  RP1120G6. 3
TLR4 - / - COPD HE x100; C:  RP1120G6.3 TLR4 - / - COPD Mas~—
son ( ) x100;D:  RP1120G6.3 TLR4 - / - COPD BALF L
WT ;b:TLR4 =/ - ;c:TLR4 =/ - + pcDNA3. 1-NC ; d: TLR4 — / — + pcDNA3.120G6.3 ;  TLR4 -/ - + pcDNA3. 1-NC

**P<0.01 ***P<0.001



Acta Universitatis Medicinalis Anhui

2022 Apr; 57(4) 591 »

6 RP1120G6.3 miR-34c-5p COPD Collal
A.B:RP1120G6.3 mRNA  miR-34¢5p (A) (B);C.D: Collal mRNA  miR-34c5p (c
(D) ; E: qRTPCR (n= (n=5) COPD (n=10) Collal ; F: RP1120G6. 3
Collal  Spearman ;. NC :"P<0.05 **P<0.01 ***P<0.001
(t1=4.124 P=0.002) ( 6D) . NAs
RP1120G6. 3 Collal 3 UTR B 1 IncRNA-NEATI
miR-34¢5p o COPD miR-493a3p LPS
Collal RP1120G6. 3 (p= o » IncRNAs
0.936 P <0.001) ( 6E.6F) . RP1120G6. 3 miRNAs COPD
COPD miR34c¢S5p  ceRNA . 10
Collal . NNT-ASI
3 . . o
RP1120G6.3  COPD WT-COPD
COPD COPD FEV1%
o COPD RP1120G6. 3 TLR4
0, o RP1120G6.3  TLR4
", COPD . o
TLR4  COPD LncRNAs
NF-«B COPD miRNAs
BALF . o, miRNA ( ceR-
g TLR4 NAs) miRNAs mRNAs miRNA
COPD - NF- miRNA mRNAs.  COPD
kB ceRNAs, Mei et al ' IncRNA-
. N DNA  NNT-ASI miR-582-5p
kB N N o
DNA o RP1120G6. 3/miR-34c¢-5p/Collal
TLR4 ceRNA COPD .
PAMPs( LPS) NF«B I
COPD 7 o Zhang et al |
LncRNAs ROS
IncR- » Molo-



*592-

Acta Unversitatis Medicinalis Anhui

2022 Apr; 57(4)

LuY ZhangY LuQ etal. Differential expression profiles assay
of miRNAs in rat serum after traumatic hemorrhagic shock J . Int

J Clin Exp Patho 2016 9( 12) : 12262 —74.

kanova et al " I I
/ i COPD 2018 34(6):1101 -8.
Collal 10
COpPD J. 2019 31

RP1120G6. 3 COPD (7):913 -5.

o 11 ChenY Huang G Wang Y et al. Exchange protein directly ac—
TLR4 /NF+«B COPD tivated by cAMP ( Epac) protects against airway inflammation and
RP1120G6. 3 /mlR—?)4c—5p/ Collal airway remodeling in asthmatic mice J . Respir Res 2019 20

ceRNA . o (1)7 285,

12 Huang N LiuK LiuJ etal. Interleukin37 alleviates airway in—
flammation and remodeling in asthma via inhibiting the activation
of NF«B and STAT3 signalings J . Int Immunopharmacol
2018 55: 198 -204.

J. 2018 12 13 Yu WD Wang H He Q F et al. Long noncoding RNAs in
(1):187 -8. cancer-immunity cycle J . J Cell Physiol 2018 233(9): 6518
. COPD -23.
PPAR-««  TLR4 J . 14 Nong W. Long non-eoding RNA NEAT1/miR493a3p regulates
2018 38(12):234 -6. LPS-induced apoptosis and inflammatory injury in WI38 cells
through TLR4 /NF—«B signaling J . Am J Transl Res 2019 11
TLR4 /NF+«B (9): 5944 —55.

J . 2019 39(7):15-8. 15 QianY MaoZ ShiY etal. Comprehensive analysis of miRNA-
Halstead J M Lionnet T Wilbertz ] H et al. An RNA biosensor mRNAdncRNA networks in non-smoking and smoking patients
for imaging the first round of translation from single cells to living with chronic obstructive pulmonary disease J . Cell Physiol Bio—
animals J . Science 2015 347(6228): 1367 —671. chem 2018 50(3): 1140 -53.

PanJ BianY CaoZ etal. Long noncoding RNA MALATI as a 16 Mei] Zhang Y LuS et al. Long non-coding RNA NNT-ASI

candidate serological biomarker for the diagnosis of non-small cell regulates proliferation apoptosis inflammation and airway remod-—

lung cancer: A meta-analysis J . Thorac Cancer 2020 11(2): eling of chronic obstructive pulmonary disease via targeting miR—

329 -35. 582-5p/FBXO011 axis J . Biomed Pharmacother 2020 129:

Fernandes ] C R Acuifia S M Aoki J I et al. Long non-eoding 110326.

RNAs in the regulation of gene expression: physiology and disease 17 Zhang X Chen Y R Zhao Y L et al. Type I collagen or gelatin
J . Noncoding RNA 2019 5(1): 17. stimulates mouse peritoneal macrophages to aggregate and produce

Bossi L Figueroa-Bossi N.  Competing endogenous RNAs! a tar- pro-inflammatory molecules through upregulated ROS levels J .

get-eentric view of small RNA regulation in bacteria J . Nat Rev Int Immunopharmacol 2019 76: 105845.

Microbiol 2016 14(12): 775 - 84. 18  Molokanova O Schénig K Weng S Y et al. Inducible knock—

down of procollagen I protects mice from liver fibrosis and leads to
dysregulated matrix genes and attenuated inflammation J . Matrix

Biol 2018 66: 34 -49.

9 . F1Z71 COPD

Role of LncRNA RP11-20G6.3 and TLR4/NF-kB signaling pathway

in airway inflammation and remodeling in COPD

Chen Xunchun' Li Minglan'

( 'Dept of General Medicine Haikou People’s Hospital Haikou 570208;
*Dept of Respiratory Hainan General Hospital Haikou 570311)

Pan Biyun' Wang Yanying' Ding Yipeng’

Abstract Objective To investigate the role of LncRNA RP1120G6. 3 and Tolldike receptor 4 ( TLR4) /nuclear
factor kappa-B ( NF«B) signaling pathway in airway inflammation and remodeling in chronic obstructive pulmonary
disease ( COPD) . Methods The wild-type ( WT) and TLR4 knock out ( KO) C57BL/6 male mice were used to
construct COPD model. The expression of TLR4 /NF—«B signaling pathway protein was analyzed by Western blot;
the levels of interleukin4 3 ( TL-4 )

interleukin-6 ( IL-6) and tumor necrosis factor-oo ( TNF-o) in bronchoalveo—
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lar lavage fluid ( BALF) were detected by enzymedinked immunosorbent assay ( ELISA) . The differentially ex—
pressed LncRNAs were identified by RNA sequencing and functional enrichment analysis and the competing en—
dogenous RNAs ( ceRNA) networks were predicted using RNAhybrid. Luciferase reporter was used to explore rela—
tionships between genes. Results In COPD model compared with WT mice the lung inflammation of
TLR4 — / - mice was significantly reduced the expression of NF+«B related protein the levels of inflammatory
factors ( ILAB IL-6 and TNF-o) in BALF and Masson trichromatic staining area significantly decreased in
TLR4 — / - mice. RNA sequencing and functional enrichment analysis confirmed that RP1120G6. 3 was one of the
differentially expressed LncRNA. RP1120G6. 3 was up-regulated in lung tissue of COPD patients and its expres—
sion was significantly correlated with FEV1 ( p =0.549 P =0.047) . RP1120G6. 3 plasmid intervention aggrava—
ted the inflammation of lung tissue in TLR4 — / — COPD mice and increased the Masson tricolor area around bron—
chi and the levels of inflammatory factors ( ILAB IL-6 and TNF-«) in BALF. Luciferase reporter gene analysis
showed that RP1120G6. 3 acted as a ceRNA for miR34¢5p in COPD and sponges the latter to upregulate
Collal. Conclusion TILR4/NF—«B relays the damage signals following COPD and activates the downstream RP11-
20G6. 3/miR34¢-5p/ Collal ceRNA network which triggers airway inflammation and remodeling.

Key words LncRNA RP1120G6.3; TLR4/NF-«B signaling pathway; chronic obstructive pulmonary disease;

airway inflammation; airway remodeling



