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WE: BR TR R MRS 4EL (IPF) B35 L S AMA microRNA Fik 5 IR IRE L. Ak @®HF
2019 4E 1 H 22021 4E 1 HRi2 T £ A sh— MR R e 24 19112 IPF JBEAEN IPF 40, 75 %45 24 24450 L5
L IPF 20 DCFC (9 fa R A S o WA o Ry FE I T REASIU (S ARG 2 21 37 308 il i (TLC) B8 1 R I RF AR (5 T
THEE 3 (FEV, % pred) —%fbiRyR U & WA E 4t (DLCO% pred ) A& Al DI REFE 45 o 43 B4R H 2 41 323038 1l
WML HE AT microRNA 5 38 5 W ¥, 20 IPF 8 35 SF WA (K microRNA 3R 35 335 48 4k Iz L 55 fili Ty fig 09 #H 5 1%
LR IPFAHBEN TLC.FEV, % pred .DLCO% pred 30 FRT XA (P <0.05) . 2 320 B 1L 168 F2z 3k
XA microRNA | H.A 3 Ff microRNA (miR-1-3p .miR-99a-5p .miR<411-5p) ¥ K 5 s Bk LB i B/ 22 2 R/ 95 22 iR 18 T/ ey
FLEW IR 2 1 (PIBK/ Akt mTOR) {5 538 #% H. 5 IPF #3 DLCO% pred 2 IEAH5¢ (r =0.575.0. 617 0. 825,P <
0.05), &5 IPF B3 MM microRNA ik ik 5 (@R AFEAH L & AE 7B 1k, 538 33K 1 SR A4 microRNA ] 5838
1%k PI3K/Akt/mTOR {5538 # 2 5 IPF iR 4 .
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Changes and clinical significance of serum exosomal microRNA expression in patients with idiopathic
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Abstract :
pulmonary fibrosis(IPF) and its clinical significance. Methods Twenty-four preliminary diagnosis of IPF patients admitted to

Objective To investigate the changes of serum exosomes microRNAs expression in patients with idiopathic

the First Affiliated Hospital of Xinxiang Medical University from January 2019 to January 2021 were selected as the IPF group,
and 24 healthy physical examiners matched with the IPF group in the age and sexual were selected as the control group. The
total lung capacity ( TLC) ,the forced expiratory volume in one second/predict value( FEV,% pred) and the carbon mon-oxide
diffusing capacity/predict value (DLCO% pred) of subjects in the two groups were measured by pulmonary function tester.
Serum exosomes of subjects in the two groups were isolated and extracted for microRNAs high-throughput sequencing. The
changes of microRNAs expression in exosomes of IPD patients and its correlation with lung function were analyzed. Results The
TLC,FEV,% pred and DLCO% pred of patients in the IPF group were lower than those in the control group (P <0.05). There
were 168 differentially expressed microRNAs in exosomes of subjects between the two groups. Among them, three microRNAs
(miR-1-3p, miR-99a-5p, and miR-411-5p) involved in phosphatidylinositol-3-kinase/ Akt /mammalian target of rapamycin
(PIBK/Akt/mTOR ) signaling pathway, and the three microRNAs were positively correlated with DLCO% pred (r =0. 575,
0.617,0.825;P <0.05). Conclusion Compared with the health people,the expression of microRNAs in serum exosomes of
IPF patients is changed. The abnormally expressed microRNAs in exosomes may be involved in the occurrence of IPF by activating
PI3K/Akt/mTOR signaling pathway.
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AN S — 2 4% 80 ~ 100 nm [ I ik f0, b
PEYL, N B AT B . DNA RNA £ Z M, |
ACAE THUALI IR R IR 2k A
Hit S AN A microRNAs 26 1K 1% 52 31 41 5L 35 55 o
YRR S [ P2 2 AR S AL, SR microRNA
B A B AL 0 {56, 2 5 PR o e
P . FMNUMA microRNA 78 s AR RS . A &
TR 2 RGBSR KBRS T
BREVER ST o ASHIFSE T i 8 R AR X T
fiHE ARES IPF (35 I35 SN B microRNA 3 kil
(255, STERT IPF % 28 i AT REALEI & IPF T 7
PRI A

1 ARSHE

11 —iEs %2019 45 1 H % 2021 46 1 A
WL T8 S BB 4 — MR B B FE I N Y 24 431
W12 IPF AR IPF 21, Horp 55 13 ], £ 11 44l
WY 47 ~ 69 (59.79 £5.99) %, WA 75 9 i,
TG ARRE: (1) F745 2016 AF g K MLl 21 4 Ak
WANGYT A E L I o IPF SR 5 (2)
HIKHIZ I IPF 255 (3) 4R 18 ~70 %5 (4) IR
BORLSERE . Ty VPRI M R ARG & 24 44 X IRA,
HA B 10 4], 20 14 4] ; 4F 0 47 ~70(57.83 +6.72)
2 AWIHLRE S B, X RN AFRAE: (1) BEAEIR
filt , AL R A I I R A2 W7 1 008 PE s 5 (2)
WY 18 ~70 %5 (3) Il RUTR SEHE . TPF 4 K4 i
LA HRRR A ™ B R R R | IV
RGP A BB MR MR SE RO
2 PTG AR O S L ] L 85 2% S 0B
R (P >0.05) , BA A e, Fr A wEsexs 4
ZBAE R B ARG & B 2E B s — e s
RISEE AR 7Rl

1.2 7%

1.2.1 2 AZiXNERMIhEEMEXIEREN 500 T
IPF (85 ABEf5 55 2 K O BRZH 32308 1R 4 H T
ifi Zy RE A A A% (72 [ Cortex Matamax 3B) #E47 fii
THREA CAG AR o 5238 B B P B ), B ]
WG O TE B PRI 3 ~ 5 3, Ao i kT e e gt 2kt
THE NG , ZIE B — 1V AR R Padint =, k<
IR ] AR A8 TR S8 70, 48 2 Y JE 2R B Ry 5
B, 10 R Z AR Ml EVE (total lung capacity, TLC) 5
1 BB ISR BB B 43 L (forced expiratory

volume in one second/predict value,FEV,% pred) ,—
AAb bR VR &7 BUH(E E 43 L ((carbon mon-oxide
diffusing capacity /predict value, DLCO% pred) ,
1.2.2 miEshdEsBERRREE TiHR=H
RETRAE 2 A2 ki 15 mL, T4 CF
3000 x g &5 .0» 10 min, 73 B ML 5 K IS W A
50 mL B0 A S O AL, 12 000 x g B0
45 min EERAA MR A B 40 g 8y 5 B LU R,
A = 201, 110 000 x g B0 2 h, FF B {R
BULTEY); M 1 mL B 1R 4 2% vh % WX ( phosphate
buffer saline,PBS) ¥ UiIEW H &, 24 0. 22 pm JCIH
I AR UEE A 50 mL B0 H; 110 000 x g FEIK
B30 70 min, F B 142 BOUTTE R SR A0S B Sk
&, FH200 pl PBS ¥ PTiE T B & T - 80 “C kA
TRAF o (0 H B S v 3 0 20 B R NI AR 25
1.2.3 5 microRNA R93ZER R cDNA 3L E#]
B R TRIzol ¥5 52 HUAMIAA S RNA, $2 IR Y
sl RNA i FH 123 7] microRNA SEIF 2O 5E B R4S
fiff 5% [ W ( quantitative real-time polymerase chain
reaction, qRT-PCR) i 77| & #F 17 L 5 SE# & cDNA
S

1.2.4 microRNA MIF R EMEBFSH
UFH) cDNA SCHEH N B A= ) 22 w6 Agilent
2100 Bioanalyzer #1I ABI StepOnePlus RT-PCR % 4t
PEAT B4 o 18 3 B4R S 9 REAS i B 24 7] Tllumina
HiSeq™ 2500 =338 5kl 73> - 5 64 T 7 o Wi FH Tar-
get Scan 7.0 .miRDB }; miRanda % {4 T 1 3 [A]
XL A AT AR AR R A D 4 R 42 F (Kyoto
Encyclopedia of Genes and Genomes, KEGG ) {5 5 il
PRIERE

1.3 Seit=e4038 R SPSS 22.0 K& R B = #HF
BTG 25 BT . A5G RS20 B i R
B bRiEZE (x +5) FoR,2 A HECR T ¢ K5, AN
P IR A AT TR R A2 BRI 23 5B M
(Q1,Q5)FR ,2 4LIA] LR ] Mann-Whitney #5565 ;71
BB L E A3 3R R, 2 4L SR A58 P <
0.05 HZEFAGI#7 X KA edgeR X 2 41 4]
microRNAs A 1 22 5+ #4770 M, P < 0. 05 H2E R
5% (fold change) >2 N ZE A Guitw B L, K
log2 (fold change) £/ 2 2H [H] f— microRNA ik
ZSAER SR Pearson AHIPE ST PEH microRNA
FIB/KF5 IPF K I Dy RE 48 bR AH G 1, P <0.05
hESAGFE
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2.1 2 AZREMINGEEKIEIRILR ZRIE
1, IPF 418 %1% TLC .FEV,% pred .DLCO% pred #
BEFEART AL, 2 A g (P <0.05)
F®1 2 AFREMIELIEEIEIRILE

Tab.1 Comparison of lung function related indexes of
subjects between the two groups (x£s)
215 n TLC/L FEV,%pred/%  DLCO% pred/%

Xif B2 24 4.37+0.37 87.04 +£4.30 91.92 +2.48
IPF 44 24 3.24+0.32  71.17 £4.38 76.25 +7.61

t 11.161 12.658 9.586

P 0.000 0.000 0.000

2.2 2 AFiAE MF S microRNA FRikik bt
B OESHRET AT WAMBMA R AR 100 nm A4 Y
PEE(E) 2 HzulE A 168 FhE Rk n
microRNA . 5 Xt 820 b3, IPF 204 64 Fi microRNA
ZFeik F A, 104 Ff microRNA SRR R (K 2) .

2 32 ML AN B A - microRNA 4% 3 35
H e B HE 7, ok BEZH v 0k B R R I HT S A
microRNAZ3 515 miR-1-3p \miR-148a-3p .miR-99a-5p ,
miR-126a-3p Fl miR-1b, 53 771 ¥ K 8 Jig 15k AL Pt 03 i/
22 B/ ARG ALY E s R EEAE Y
i# % ( phosphatidylinositol-3-kinase/ Akt/mammalian
target of rapamycin signaling pathway , PI3K/Akt/mTOR)
{55 50300 B 22 245U 2 1 W ( mitogenactivated
protein kinases , MAPK) {5 5 18 % . mTOR {5 538 % ;
FHEIRIEER . TPF 2k i d = R 5 Ff microRNA
4y A & miR-148a-3p, miR-206-3p, miR-126a-3p,
miR-3596a il let-Ta-Sp, 4} W15 % MAPK {22 i ok
FNE B AW R B IR U6 FR . BR B IR ( eyclic
adenosine monophosphate, cAMP ) {5 5 i@ ¥ LI &
Notch {5538 # . 5 % BALAA LL, IPF 2 gy 3 Fif
microRNA (miR-1-3p . miR-99a-5p .miR-1b) PR iL &
KT AL, % 3 B microRNA 3 &% PI3K/Akt/
mTOR {5 5k, IPF 2185 ML SM A H miR-1-3p |
miR-99a-5p Y5 B E LT X IRAH , 22 5 A ge it
& X [ log2 (fold change) 4355 —3.98 F1 - 3.78,
P <0.05]52 11 miR-1b 43kt B R 405
= X [log2(fold change) =1.36,P >0.05],

W 2 A2 IE M A microRNA $2 B 32
K7 A RO e BN HE R, 22 Sl ORBUAT S Fh
micrtoRNAJ} | 2y miR-672-5p (3 ke i Jid SR AL H 51
S B ) \miR-466b-3p (¥ K AAE S BRI 52 A4 H
LAY )\ miR-204-5p (¥ S w i mot L 45 5 &R
4¢) \miR-215 (¥ A% 8 R AR .miR411-5p (#F )
PI3K/Akt/mTOR {5 %) -

2 32 MG A B A microRNA Y £ 5 4
A, R WA A 4% R (1 3)

1 MRS (ESTERE, x20 000)
Fig.1 Microscopy of exosomes ( transmission electron mi-

croscope, x20 000)
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2.3 =2 FKiAH microRNA 5 IPF £EhThaEm
KB FURIE 4, Fiak i b BRHE i
HH 2 b2z 7383k Hvb & PIBK/Akt/mTOR {5538
%11 microRNA (miR-1-3p .miR-99a-5p ) Fl4& R 1A
25t B ek v BT % Y 1 R 22 Rk B K
PI3K/ Akt/mTOR & 518 % 11 microRNA ( miR411-5p)

100 100
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DLCO%pred/%
S
S
DLCO%pred/%

5 IPF BE I ESR bRt AT A AT, 4 2R B
miR-1-3p, miR-99a-5p, miR411-5p 5 IPF H &
DLCO% pred 5t IE A (r =0. 575.0. 617 .0. 825, P <
0.05) ;3 Ff microRNAs 5 IPF H 3 ) TLC .FEV1%
pred JGAH I (ro, =0.324 0. 24 0. 396, iy 0 pred =
0.411.0.389.0.474;P >0.05) ,

DLCO%pred/%

50x107  LOX10° 15x10°
miR-99a-5p 4% /(umol - L)

5.0x107
miR-411-5p 45X}t/ (umol - L)

2%10° 4x10° 6x10° 8x 10° 1x 10°
miR-1-3p 44} i/ (mol - L)

1LOX10° 1.5x10°

4  ImiESM B miR-1-3p . miR-99a-5p . miR-411-5p 5 IPF &3 DLCO %pred BtE <
Fig.4 Correlation between the miR-1-3p, miR-99a-5p,miR-411-5p in serum exosomes and the DLCO %pred in IPF patients

3 g

IPF D) fiti2H 250 1% 2T 24 20 e S5 5% 134 5 | & it o i
JEUTCRR B AR E 20 L 352 Vi) Sk o i, e 245 | il oy g E
TP TR, Hau e TCEAR IR TT 259, 12 R 1)
Y EAE RN 3 ~ 5 a, 4%} IPF &R HLH oA T
W) I R — T T IR AR G 5 R O 5 A 3 ) A
'J__—' [2,9] .

UTAF R, AN A e 41 [ 5 8 4% 3 o 0 1 R AS:
BT TZ AU, Ho 56 F A A microRNA ) 1E
FIBISE e b L o (AR 200 1t 32 HLAR S5 IR 25 5 ),
FEAE ISR microRNA 3k 3k & A= A8 1k, 9 1 Ui
AR 22 A 20 0 45 BRUS /E T microRNA fé 5B L IR 3
TR U AR AR 2R AT e B IE R B, Ah A
microRNAZ 5 T QI M0 . B 5 G5 M i
JREFERL R P A . AN AR microRNA FE 4] 2121 4k
bk EHER T REEMM ., WANG % fige L,
AR miR-425 J miR-744 25 T .0 LA 40 i) &
Ji&, HHZRIR N B AR 50 ) 3 vl 3t 8 2% ) AR
¥ LV VRS R B, Ab R miR-29¢ il miR-21
FRBFHATEES S T YL 44k, I+ H miR-29¢
A1 miR-21 (1) 3% 3k 5 A T W00 B JE 25 4k fb 72 2
IEA B BFFE 3B, AR AR microRNA 25 T Jif il
S R Y A

AWFTE KB, SN microRNA A Bk £F
YEALIRAE (IS WIRR 4 , AT R ) 40309 | i 1
At T B MAKIGUCHT 45 BiF 58 % 3,
I3 AR HAMA miR-21-5p /K- 5 IPF f8 35 il o) fig 4% V)
FHZE, B 7K V-1 miR-21-5p J& IPF 8 3% fili o) g e ik
TR R PE R B S bR . GUIOT 25 fF 5 %
L IPF SEE MR Y AP AR miR-142-3p () 3R 1k & 5 fili
IHAE S 7UAR IC, % 2635 1 microRNA 1] i i Wnt
15538 4 A1 0 (1) 3 R T 40 J S S84 5, A2 a0 il 2L 21

oAb, A WFIE & BL, IPF 41 58 %% I35 Sh b 1A
microRNAZR A1 5 X B2 LU 807 22 57,2 320
HMIMA microRNA Fp2f e 5 AN [R] X REZH 2104 1l
VEAMIMA T microRNA 2 B £ B 9T 5 FF microRNA
H, 45 3 A PIBK/Aky/mTOR 5 55l 5 AH 56 1)
microRNA ( miR-1-3p . miR-99a-5p . miR-1b) , T jX L&
microRNA 7E IPF ZHHh 3K TR, B0k, thig 2 432
I FiE 2 RAEEUECN I 1Y 5 AP microRNA | #5 )
PI3K/Akt/mTOR {5 51 I AImiR411-5p7E IPF 4
Rk BERC. XN, SXTIRA e, ¥ & PI3K/
Akt/mTOR {253 & 1 microRNA FE 35 H 7 IPF B2
Hh i 2 AR

mTOR J&—Fh 22 Z R/ 75 2 R 25 1 L 1 , mTOR
SRR AR, 2 5 REER R AEES
BCAN A A S AR . mTOR {5558 B 1
Uz 2 B 5 5 B R 45, Horp PIBK/Akt/mTOR
15 5 38 R R 10 20 L A A IS B RN TS A% O E S
WP, I PIBK/Akt/mTOR {55 B8 2 5.0 WL
U R I 5 22 b s R AL LR 4T A AT
PSR TG0 PI3K/ Akt/mTOR {5553 #% A]
PR 8 21 2 4 L 14 58 % 2F 4E AL F F, # i PI3K/
Akt/mTOR {55 18 & A] fi& 25 1021 2 40 A o 1, s>
MIANIE TR, HE 8 M2 L - e AL . oA
WF5E & B, PI3K/ Akt/mTOR {5538 % 22 5 41 A
W P B 558 2, WG PI3K/ Akt/mTOR 5538 % A 41]
A o I R R B b R e
414k ( epithelial-mesenchymal transition, EMT) 5 IPF
(1) A B UIAE DG, T B TS PR T Fe 30 EMT &2k
(TR B0 T LAY A 3% 1k 9 PIBK/
Akt/mTOR {55 %25 T IPF iR, AR5 A
PR, 1ML b WK miR-1-3p . miR-99a-5p . miR-411-5p
Tk w5 LA M RE 2 IE A P, miR-1-3p,
miR-99a-5p . miR-411-5p Fik K, B & MiT) aE il
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7%, microRNA [y 25 M £ F ML o 38 o 5 15 i
RNA 33l ##33 X ) microRNA #0145 5, 5
HfF 1 RNA Ak, b2 21 6 1a) I8 45 58 5 PR 2 38 1 1
FHo BEAED , IPF £85I 37 A K microRNA 3
Ik BT BEAH 45 PI3K/ Akt/mTOR 5558 # 9 7
WG, TS5 IPF 1R

H HTSMMA TR VR C 7 24~ S N 15 2R
S T A BT AR SR A 8 1 WA AR AT A% 3 )
figtk microRNA TE I Pl 28 R GEB N 18 1k AR AE 55
PRI IR ARIRITAE N o AT RIS R AR 3 F
255K NAMA microRNA ik FaH 5 IPF 85 il
WIREHAT TAHHC T o 3 25 5 63K Y microRNA 7E
IPF A J v (b DA T LA S S A4S microRNA
XF IPF (G TT VR TR A Ff it — 25 (IR 9 40 52 30 50
k.
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