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HE: AHFFE 3E LncTUGL. miR-181a fil BPIFB4 7£ COPD i3 % 5% BG4 i 3R IA /KT,
W% LncTUG1 5 miR-181a /2 miR-181a 5 BPIFB4 2 [l [{I#E A1 55 &, #I2B1RY] BPIFB4 Xt M1, M2
P [ 20 A B A 1) T 4V DA B AE. COPD 5073 & A R AR I ARG S o
Jivk: LUAMEATHLIX 26— N REEBEWIA ) COPD B8 NI FUXT 5, LAAE S A J3 A DG 1 e JE A A
RTHE, R 20 AR SIS A, 7r B i BRI TSR LS RNA . 2 RT-gPCR R il &
I 20 it LncTUG1 . miR-181a. BPIFB4 ff] mRNA FiA /K V. 2.F] X5 6 2 B 1 2 52 56 16 )
LncTUGI 5 miR-181a LA K& miR-181a 5 BPIFB4 2 [A][F#E ] ¢ R . 3.0 BPIFB4 ik &1k /UTBR Ak
FE, F£H] 3%CSE -7 THP-1 4HJfd, FJH RT-qPCR 1 Western blot J5 14> H45 1] BPIFB4 [f] mRNA
MEARIEAKE, RARAHABARI M1, M2 ER4RREM . 4.8/ ELISA J7iER M1,
M2 Y [ W 4 fif B A A G 20 Bl R - I Rk K, gt — 2 4y i id i 30K /T ER BPIFB4 Jik [ 1) 2 14
3%CSE 4bFEf{ THP-1 40 AL i 520 .
ghR.

1. COPD #HEH P FHREMAIMIF, LncTUGI Fik T, miR-181a ik 1. BPIFB4 ik T ifi

(P<0.001) .

2. LncTUGI1-WT Ml BPIFB4-WT Jfifi3 v L5 miR-181a KAELE &, RIGMH B EFEK (P <0.05),
RANASZ R o

3. 3%CSE 5%} R 41 4H Eb THP-1 41/ - BPIFB4 ) mRNA £ [ R IE 7K P45 i 3 PR (P<0.05 )5
3%CSE 4 M1. M2 M E g4 i /5 70 #o B 3& & T X A4 (P<0.001) . CSE+siBPIFB4 4 M1 R E
WG 411 B 2 2% 75 T 3%CSE 41 (P<0.001) . CSE+OE-BPIFB4 £ M2 %Y |5 g 41 iy &2 2% w1 T 3%CSE 41

(P<0.001) .

4. (1) 3%CSE 241 IL-1 B | IL-6. TNF- a [{IAKF &% & T X 4L (P<0.001) . CSE+siBPIFB4
Y IL-1B + IL-6+ TNF-a FJRIAEKFEE ST 3%CSE 4 (P<0.001) . CSE+OE-BPIFB4 #H IL-1B .
IL-6. TNF- a Rik/KTEEMT 3%CSE 4 (P<0.001) . (2) 3%CSE 41 IL-10. TGF- B &ik/KT
BEE T4 (P<0.05) , 3%CSE 41 Arg-1 FIE/KFBZ KT 54 (P<0.05) - CSE+OE-BPIFB4
4 IL-10. TGF- B . Argl FiA/KTFHEE 5T 3%CSE 41 (P<0.001) . CSE+siBPIFB4 41 IL-10. TGF-
B RIBKT-BEMT 3%CSE 4 (P<0.05)
zhig.

1. LncTUG! AT#E[A] %% miR-181a )i BPIFB4 [f1%1X 2 5 COPD %% K Vi,

2. CSE fi{# BPIFB4 Kk T A5 f B g M2 B\ M1 844k, T F 20 COPD %E X MR
A
RGEE: 1S VEPHIETEIGEO ;. EVR4RM M1 M2 #%4L; BPIFB4; LncTUGI; miR-181a



Abstract

Objective: In this study, the expression levels of LncTUG1, miR-181a and BPIFB4 in the induced sputum
macrophages of patients with COPD were verified to clarify the targeting relationship between LncTUGI
and miR-181a and between miR-181a and BPIFB4. The regulatory effect of BPIFB4 on the polarization of
M1 and M2 macrophages and its clinical significance in the occurrence and development of COPD diseases
were preliminarily investigated.

Method: 1. COPD patients admitted to the First People's Hospital of Kashi Region were taken as the study
objects, and healthy people matched by age and sex were taken as controls. Induced sputum samples from
20 people in each group were collected, and macrophages in the sputum were isolated and total RNA was
extracted. The mRNA expression levels of LncTUGI1, miR-181a and BPIFB4 in macrophages were
detected by RT-qPCR. 2. The targeting relationship between LncTUGI and miR-181a and between
miR-181a and BPIFB4 was detected by Dual- luciferase reporter assay reporting assay. 3. THP-1 cells were
treated by treating BPIFB4 overexpression / silencing and intervening with 3% CSE, RT-qPCR and
Western blot were used to detect the mRNA and protein expression levels of BPIFB4, and the proportion of
M1 and M2 macrophage phenotypes was detected by flow cytometry 4. ELISA was used to detect the
expression levels of polarization-related cytokines in M1 and M2 macrophages, and to further analyze the
effect of overexpression/silenced expression of BPIFB4 gene on the polarization of THP-1 cells treated
with 3%CSE.

Results:

1. In induced sputum macrophages in COPD patients, LncTUG1 expression was down-regulated,
miR-181a expression was up-regulated, and BPIFB4 expression was down-regulated (P < 0.05).

2. Both LncTUGI-WT and BPIFB4-WT plasmids could bind to miR-181a, and their fluorescence
values were significantly decreased (P < 0.05), but the mutants were not affected.

3. Compared with the control group, the mRNA and protein expression levels of BPIFB4 in THP-1
cells of 3% CSE were significantly decreased (P<0.05). The percentages of M1 and M2 macrophages in
3%CSE group were significantly higher than those in control group (P<0.001). M1 macrophages in
CSE+BPIFB4 silenced group were significantly higher than those in 3%CSE group (P<0.001). The
M2-type macrophages in BPIFB4 overexpression group were significantly higher than those in 3%CSE
group (P<0.001).

4. (1) The expression levels of IL-1 B, IL-6, and TNF- o were significantly higher in the 3% CSE
group than that in the control group (P <0.001). The expression levels of IL-1B, IL-6 and TNF-a in the
CSE+siBPIFB4 group were significantly higher than those in the 3% CSE group (P<0.007). The



expression levels of IL-1p, IL-6 and TNF-a in the CSE+OE-BPIFB4 group were significantly lower than
those in the 3% CSE group (P<0.001). (2) The expression levels of IL-10 and TGF-p in the 3% CSE group
were significantly higher than those in the control group (P<0.05), and the expression levels of Arg-1 in the
3% CSE group were significantly lower than those in the control group (P<0.05). The expression levels of
IL-10, TGF-B and Argl in the CSE+OE-BPIFB4 group were significantly higher than those in the 3% CSE
group (P<0.001). The expression levels of IL-10 and TGF-B in the CSE+siBPIFB4 group were
significantly lower than those in the 3% CSE group (P<0.05).
Conclusion:

1. LncTUGI can target miR-181a to inhibit the expression of BPIFB4 and participate in COPD
inflammation.

2. CSE promoted the down-regulation of BPIFB4 expression and caused the transformation of
macrophages from M2 type to M1 type, thus leading to COPD inflammatory response.
Key words: COPD; Macrophage M1/M2 polarization; BPIFB4; LncTUGI1; miR-181a.
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(Abbreviation)
RNHE JEXL A4 HSC AR
COPD Chronic Obstructive Pulmonary Disease 2 BH 28 4 it 5 o
BPIFB4 Bactericidal/Permeability-Increasing A RENBE R I S
Fold-Containing Family B member 4 (1) B IR 4
CSE cigarette smoke extract T HHH 25 S B
Mo Macrophages I 4 e
THP-1 human myeloid leukemia mononuclear cells N B SRR A )
miRNA microRNA /s RNA
LncRNA long non-coding RNAs KAEEIESW S RNA
FEV1 Forced Expiratory Volume in one second — I H AR
FVC forced vital capacity F 73t &
IL Interleukin B &R
TNF-a Tumor necrosis factor a ISR LA 1 o
Arg-1 Arginase-1 kR -1
PCR Polymerase chain reaction A e = B
RT-qPCR Real-time quantitative polymerase SER %% € & PCR
chain reaction
ELISA Enzyme-linked immunosorbent assay Pty EEC . 2 W P S2 B
WB Western Blot B S B S
DR Dual- Luciferase reporter assay U2 't 2 Tk 5 ok R e
FCM Flow Cytometry T U A

Vi
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(Introduction)

1.1 COPD RATIRZFINIR

e 4 BH 2 4 Jili g5 (Chronic obstructive pulmonary disease, COPD) & —Fh & UL CLRF4E
RIS PR RHIE B8 1 B 5w, BB A T R AR 2 . COPD 72 tH FEHI N K
JRFRMIE T R g m R —, R = RIET R AN, g, etHia 21102
NZZ B, RRER/IE R 300 JT NS, ST BIET T 5%, & M& BTt
HEIE 65%, HAABHEINEAR, hE 20 2 L UL ESENF COPD EHHHEN 8.6%,
40 % K UL NBE) COPD &35 %A 13.7%0). BEEWHZ M F AR I 2884k, ok 40
SEHE N COPD 1 8 Zo 4k 2k A, k% COPD &t @, X s 3R E A Ry
k7 EE MR A EMPTEMNASTT A RS AR, WA E . B A LA TR
SR AABKESR, WA AT HrsB K P &0, FElrth b 2E = RV s rhy 3
Wi, HEFEMKELEREDDRE, [T, UREAE, 14 COPD [FR AR
TAERZAFDT . A [ BAAT B B g8 v A X COPD AT AR IEAT IR A I A3, WAt [X
40 UL EAHE COPD %N 17.01%(, &2 & T2 E-FE7K-F. Bk, A#X COPD
BN IR = AR T i S 255 i . (H T COPD KA B 2R 2 4%, 2451
A5 4 I FLROm AL, VRIT B2 R DL MREIR N 3, ARG Z A 2RI yT T B . BRI,
RANTRFT COPD [ ALE], KE BT B COPD i ALEE, v COPD Hyiayr #2 ik
PRI N SEEGARYE o

1.2 ENEZHAE M1 /M2 it 5 %1847 COPD RIELE A&

COPD 2 —Ff i DL (18 e i 50 S RE P05 , 32 22 FHR N 25 MK 25 (cigarette smoke, CS)
B AR AN (a2 TS AV BUREL Ja I AORE SOV 51 BT, SGE RN 5]
(1) 18 I COPD A B B EHLHIE . AN [ Fh S 1) 28 0 40 il 2 5 TV s A8 14 BHL 8 12 fif
o RAE I Z 5 COPD RIwALE I — A AR 2 KB AOREA oL ORI, ks 2 R T
-1 (Arg-1) « BrE (L) IL-18 MREIRSER o (TNF-a) AL - EUWR AN AR V4
BT (GM-CSF) . #AkAKETB (TGFP) AL T 8 (CXCL-8) . X&) LA
H o3 A 5% 43 1 7 SGEEVE P, B4R (Macrophages, Mo) #nA1754k & COPD &

1
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A P S ) U AURFAEN Y, R EIEHE R B, COPD H8 2 U8 iV P S it 4 2R
Hg R L E B U121, H 5 COPD (/™ SRR FE A TS B K . Mol IR rh K B A7 1L,
= E DLl i BB 40 B (Alveolar macrophages , AMs) Al [8] Jii B W& 41 JiY (Interstitial
macrophages, IMs)!BENFE . AMs 7Effidii 7 X I3 R8I, FEAER M SCRUE RIS
R R R A B EAE R U4, b, AMs Al IMs 7E COPD RIS FEH, @i s it
PR 7 S 4 K = AR A A VR AR B, 2 5 RIER M. AMs Ak M1 Fl M2 R A
Me, HH M1 BUETE E BT AR 58 I A2 S E A, M2 BUE B T-Hi 4 S AT 44 =
IROSY, Rk, G A R TR 2 A R A P AR

M1, M2 B Mot COPD #&E HI A 5 1 F 32 BLI R 02 48 /Bt 28 20 PR 7>k S B
WS AT COPD 5 T8 AL P E Wk 4 P i 2 1 0 RS, ML B Medii ik o4
M EA(E R AN, EVRAEA SR R A — S B NO)V K EEARE /), 75 7 A AH |
R 55+l 5 F 1) — AR A B NOS) SRS Z IR 1(Arg-1)!0, KA | M1 A MoK I
t INOS ik B, {EHAHEZE(CS). TR IR II(CSE). LPS #3L[¥) COPD £
R R I, WA SIE JORE . RV W A A R, TNF-a. IL-6. IL-1B-
MCP-1. ROS 11k Fifl, M1 EVEAI s B0, S4m M1 ARAL)E, s %
FER TR IE KT B FRED, Kk, M1 % Mo COPD P24 R M B4R, H
& M1 B MeFf =48 (1) 90E Rl TR HLPui R AR 1 £ 22 7, M1 B Meid R4 5 & S i il
. FHEZ T, M2 B Mot A APt R R i, SHLBE A4 A X,
Iy UART Th2 4R, 4% CCL22. IL-4. IL-13 A1 IL-10U81, {HZ7F COPD ' M2 %Y
Mol B EIEAFAE S . /£ COPD KEMIA I Bros L M2 8 Mo /b 88 22 (15 D .
— 70, £ M2 & Mt Abid /D IS OL R, U N1 2ribid b, Kt — A a = i) 48
SETGOL; —J7 1, R M2 8 Meid 2, 2512 IL-10. Arg-1 1R EKFF ),
Arg-1 I s s B R il 2 R W T B AT 4R 40 Mo (1 i3k Jie SR 5 1, R B M2 7R Mk 5 24 i [
T TGE-BEAL B LT 4L, Kk, X COPD g, M2 i Me¥i&E b T+ o & k4 &
X B EIE AT 0. R, BRATAH M2 B Me )85 77 AN BE AT L= A=
—ERMMAE T, BRIENNE, XATURREDM4 Arg-1. TGF-B2%HE 715 5
il ¥ 4T b R

Zx I, COPD it ZAhfEfE K& Mo, X COPD #%E MK, M1 & Mo b+
SHAL, EEK M2 B MeXtHilif] COPD 4 5EBA —e B, (5 H i 7 4% M1/M2
B Mot A I TR NLHTE A+ B

1.3 BPIFB4 R EXTEREZAAE M1/M2 #R4CEIVEIE{(E B

A A ET 8 I R R M NBERA S 92 /& B, BPIFB4 (Bactericidal/Perme Ability-
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fl

Increasing Fold-Containing Family B member 4) 3[R 2 &4 (154339026 A>G) W] i 1
BRI AN COPD o KUY itk Ak, AR EZH i B I8 A2 15 29 i R I il 20 23 R PGS
o BPIFB4 3608 W25 PR AIG. 281,  H Al AT 78R W 5¢ T BPIFB4 £ COPD JifiZH 24
HRIE R H BT AL, LA EZI COPD A AR AL .

BEAEH 70 KL, BPIFB4 RIFIE WY B HRFENEO L —, £ LIFIRIERS
I vt v FE AR FRR0), B A PR AT i R e R IARY, BPIFB4 HAA AN ZIER, W
7t K L BPIFB4 BEWE 71T A Bz D DL A AR 2 R 8 ~F- 4, 5 A% 40 Bk UK ) Mo, 7£ BPIFB4
BRI, RIH BEIFRZRA PR M2 RBRES, 1 ek BPIFB4 fé
AR EAZ LM ) M2 2 Moar Ak, iR JO0E IBIR2231, th4h, BPIFB4 AJ LAORI O I
PRI AEIRAT A o 2 1B M 2 RE I sE e, Forh Moy M1 B [a) M2 B0 3 i
B HEAEHRA2), 25 |, BPIFB4 W REAE IS M1/M2 B Mok F ) COPD % AEHLH
FaEA—EEH, HEMAATR MRS BPIFB4 5 COPD #AEHLFI & 347 75 5Bk

1.4 LncTUGT 5 miR-181 %t BPIFB4 ByiFi={EF

LncRNA /& —FZ IR K EEIT 200 bp FIAEGwED RNA, A& — 4 5 B 5 i 3 A,
miRNA J&—F/NE I EHESR IS RNA, EATERRER S REHREZER, HTiRTS
55w A S AR AN [FE S, 52 Mo KA K A kS8, B R I R
9w RNA (long non-coding RNAs, LncRNA) 21l MicroRNA (miRNA) 95 COPD
KAEKRBEVIMK . MEHEZIRIY) (cigarette smoke extract, CSE) % & n] 1@ 5 A
[ ] LncRNA & miRNA 2 5 COPD k& 4 . Ut 4, miRNA 25nt 7] i@ i Kl Fft
LncRNA(>200nt), #717 IncRNA Zhfg, [Al#EAIEERFEKIZE, 5 LncRNA # A 572 it
FEB1,

AR AT A Starbase BT BPIFB4 5 miR-181a 7 4E 45 547 25, miR-181a
5 LncTUGH HAFLEGE AL 5, 456 SCRREE, A3, LncTUG] A 3@ T #E 7] miR-145-5p2
331, miR-34c¢ & miR-9a-5pB4ii#% COPD KIwALH], FF H b KL 2 S R T
J5 1], AHH AR LncTUG1 5 COPD Mok %

DRI, %1 A B BN AT S St DL R BIRAF R 46 5, e, 7€ COPD KAEK &
H1, LncTUGI A] Geil il 42 7] miR-181a i — 1% BPIFB4, BPIFB4 /K-1-27LAJ g 5]
M1 Fl M2 B Mok flif, BEim 51 R ML COPD #0E M » FRFTIX—HLi, AN COPD
B P WNG T S SR A LIS AR .
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2 RSk

(Materials & Methods)

2.1 ST

2.1.1 i

PARE AT HB X 55— N REEBE ISR Y COPD A2E M BB A S0 G, DA IS A4 J3l AH T
B (0 i A it R, WiedE COPD Jia Fl{g et HE % 20 N 155 FIRAS AN FE0 G (i
RN oKk B AT X5 — N REE B AR Ok i) 4@ BR A, J6 COPD LA S L& i
AN G AR A N F ) T R AN SR F G R, A&t
XE - ANRERBEZ NS, 5T AR ORI AU SE T, (BHE 5.
[2022]GZR 5 (07) 5)

2.1. 2 PANFNHEPRFRAE

COPD HE MMAFHE: & 2022 FFiHT GOLD FRrg K2 ibriE: OF MAR L
FINIG PR B 2 A A K X F sl 38 CT 25512 - @ i ThRE FE bR : TNVD T HEEE 400
ng, 30 7rEhJE FEVI B4 Xl /N T 200 mL, 143 %<12%, FEV 1/FVC<70%). ®
FENG T REDE T 24h /NWF N, BRE DMUE R0 28254, HLAE 12 /N s I B2-32 44
BEhifl, 4 /N2 A BT NG R 25 F1B2-SZ AR BN 771 o

HeBpbruE: B SCRERENG . SCREY IR IR . R AR 4EAL . S
MRS AR BlAR2E . SN IR IS 3 D) B B A & LR 2

2.1.3 SCIGYHAm

A SEIG = PR 293T M ik A2 THP-1 48 ik
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2.1.4 FENES

®2-1 FERE
PEES AP A
s TS AN 2 de SR BR A
T ERE TR AR 18 [ Eppendorf /A 7]

FL BV U X I
N
-80°CHE iR VK48
SEIN 980t %€ 2 PCR X
TR AL IR 73 T X
JRIBFE B ALK
SR e 0 28 15K B e
VR B DAL

PCR 1%
RIEI=NEER7 910

PR A
SRR ZZN

£ AR B O AL
bR X

A ROAX

CO2 fEIR K I 44
1518 96 WA st
i A S

TE IR AR &

R K I e

4 A

H N A USRS A A PR 2 7]
RS AT R 2 7
FEER KR (GRMD ARG R A A
ABI

B SRR A AT BR 22 7]
FHR
LRSI AT PR A 7]
T R S 56 A AT R AT PR 22 7
AEFAM B BERHAT PR 24 7]
JEEN—

e EYIR A IR AR
TR DR

Thermo

BioTek

Fig g

Thermo Fisher

JERE

KEEEY

HM

BB RO G BT A 4%
Agilent NovoCyte Penteon
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2.1.5 EERKFILEBF
£ 2-2 SERRF R FEA

Bl 44 P AL

Trizol RIR

Enil AR T b
PerfectStart Green RT-gPCR SuperMix AL

] I 245 4 [ A 2k ) A R 2 ]
DEPC 7K Sigma

EP BV

ToIK LB I 245 4 [ A 2k ) A R 2 ]
oligdT R

RNase inhibitor Thermo

dNTPs Thermo

RevertAid Reverse Transcriptase Thermo

200 ul EP 4 [EE =7

RIPA i (58) BER

BCA H FI B E 57 & ELVEPN

Spectra™ Multicolor Broad Range Protein Ladder, 10 to 180 kDa

BeyoECL Plus

PVDF Ji

it

XU 2R R I R
6x Loading Buffer

JFORE /N 1R
DNA Bt [m i 71 &
Fly FastPfu Mix

Sosoo Cloning Kit

Bio-Platforms

ELVEPN

Merck Millipore
Genview

promega
BEREVBARAR AT
Axygen

28

4

e




