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The expression and clinical significance of microRNA LET -7 in serum of stable male

COPD patients
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[Abstract] Objective: To explore the expression of microRNA let-7 in the serum of stable male COPD patients and its clinical
significance. Methods: One hundred and sixty COPD patients in stable period and 100 healthy volunteers were selected to collect
clinical data and plasma samples. Serum samples were extracted by centrifugation at 4 °C. The relative expression levels of let-7a, let-
7c¢ and let-7d in serum of each group were detected by qPCR. Correlation analysis was conducted between let-7 and lung function
indexes. The ROC curve was used to analyze the diagnostic value of let-7 for COPD. Results: qPCR results showed that the serum let-
7a,let-7c and let-7d levels in COPD patients were significantly lower than the control and smoking groups (P < 0.05). The expression
of let-7 in GOLD groups had no significant difference (P > 0.05). The expression levels of let-7 in the serum of the smoking group were
lower than those of the control group, but the differences were not statistically significant (P > 0.05). Pearson analysis showed that the
serum let-7 expression had positively correlation with lung function (FEV /FVC, MEF;s%pred , MEFs,%pred , MEF;%pred , MMEF ;5%
pred) (P < 0.05) , among which let-7 had the strongest correlation with MMEF;5:%pred;; let-7c was positively correlated with FEV,%
pred(P < 0.05) ,while let-7a and let-7d were not significantly correlated with FEV,%pred (P > 0.05). ROC curve analysis showed that
the area under the ROC curve of let-7a,let-7¢, let-7d and combined index were 0.808,0.708,0.761,0.828, respectively, the diagnostic
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efficiency of combined indexes was better, and its sensitivity and specificity were 83.51% and 70.51% , respectively. Conclusion: The

decrease of the serum let-7 expression level was related to the incidence of COPD. Let-7 has diagnostic value in patients with mild

COPD, which could provide reference for timely clinical diagnosis and standardized treatment.
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(global initiative for chronic obstructive lung disease,
GOLD) 732 COPD 34 ML = A7 AE A 57
H AT ATERE o AW AP0 2 X T AN T BR
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UEAN, o B BUAS B RS R4 T ARG P g B s S
100 1] , oA S FIAE IS 5 COPD £ g8 & A DL EL , fitioh
REXIE S, Joim I SR « H B e PR 55
R A TR AR B, 45 R AR 355 43 SRy AN R T B 28
5041, W KRG BRZH 50491 ASBIF 9 4eadd g mt R R R A
W JC 8 N RS B Ae B ZE 53 25 WAL HE , AT 220K
BB AR E
1.2 Fi*
1.2.1 KA 5ME

FEHCE RNA AYIR57] RNAiso Blood (9112/9113) |
05 5 5% 350 R & PrimeScript™ RT reagent kit with
gDNA eraser(RRO47A) &6 E 7155 &5 TB Green™
Premix Ex Taq™ Il (RR820A) (TaKaRa A H], HAS) ,
R N 254 U6 F microRNA let-7a let-7¢ let-7d
B 519 H L1 Sangon Biotech /A F & . 5141751
W1, FLRHE BTG PCRAL(ABIA ], 3EH)
122 o R B 3R

MR R AR 5 mL K L T 5 MR R A e 5
R EZSBEDE T, FIREE 0.5 h,4 °C 3 000 r/min &
0> 10 min R I , 7325 FJC RNA i ) EP 45, R
17F-80 COKAI & H o MIFHEUG T3 d N 5E ik
.
123 o3k RNA 32 5UFe let-7 & ik 4o

B 200 Wl I3 , # B8 % RNA $2 B0 7 &
RNAiso Blood # 1 Jit 2 42 HU £ & miRNA (1) &
RNA, ¥ % 5% 3 5] & PrimeScript™ RT reagent kit
with gDNA eraser WL S % ¢ DNA, RT-PCR 43871 % 1
TB Green™Premix Ex Taq™ II Fl ABI 9600 =Z it PCR
¥z il 2 4t (Applied Biosystems) 47 o W 5% 1F -
95 °C 30 5595 °C 55,60 °C 34 5,40 MEH, U6 FfE

microRNA NS, il H 272 203 AEAS JE R 3R
LA
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Table 1 Primer sequences
SN JP51(5'—3")
U6-RT GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACAAAATA
u6-F AGAGAAGATTAGCATGGCCCCTG
U6-R ATCCAGTGCAGGGTCCGAGG
Let-7a-RT CTCAACTGGTGTCGTGGAGTCGGCAATTCAGTTGAGAACTATAC
Let-7a-F CCAGCTGGGTGAGGTAGTAGGTTGT
Let-7a-R CTGGTGTCGTGGAGTCGGCAATT
Let-7¢-RT GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACAACCAT
Let-7c-F CCAGCTGGGTGAGGTAGTAGGTTGT
Let-7c-R TCCAGTGCAGGGTCCGAGGTA
Let-7d-RT CTCAACTGGTGTCGTGGAGTCGGCAATTCAGTTGAGAACTATGC
Let-7d-F CCAGCTGGGAGAGGTAGTAGGTTGC
Let-7d-R CTGGTGTCGTGGAGTCGGCAATT

RT 3060 363 14005 P 103 14005 R 3 14
13 %itsrix
BB R FH SPSS 26.0 G i1 . T %kt
ISR bR 22 (x + 5) 2w, A HLRCR ek, 2
L[] LR B 3R 7 2240 BT, ARG 23 B R L
LA A AT 2 W (B R B ROC 1 643 B 1% o
P <0.05 A2 RAGIEE L,

2 # R

2.1 COPD & 5 x¢ BB 2016 R A e dk

COPD /253 160141, V- 34412 (69.76£9.37) %7 |
P , b GoLD I V1T I VSR 5 R
25.25.55.55 {5 ; fet B X HE 2 35 100 f51] , S 24 4F %
(69.06+13.86) % , 4% A7 TG M 52 53 Sk W AR Xof B 2H 1
ANWARXT BRAL, 45 50 1] . £ AL [ AF S PR A 2=
STG I XL (P>0.05), %4 BRI PR %R

#2.
22 feiFlet-7EREAH P agAAAT KL F
COPD #H I 77 let-7a \let-Tc let-7d FEih 7 5 AWK
SR R ZE R A ) B2 A LE B I R R, 22 A
Gt #E L (P<0.05) ,HGOLD T (11 Il . IV &
H IMLE let-Ta let-Tc let-7d Fe 35 5 AH B 2 [A] JCHH .
it #2255 (P>0.05) o WCARXT HEZH 1LV let-7a  let-
Te let-7d B IR AL T AR ENT B, H 22 5 T8
Giil2EE (P >0.05,F1,%£3),
23w let-7 Ak K5 il A2 Ak 69 A8 K AT
HARGEINR let-7 Fk /K- 5 i I REZ [H] 1)
FAOCHE o let-7 5 il T REF5 #5 FEV/FVC MEFs%
pred MEF5%pred .MEF,s%pred .MMEF;5,s%pred #£17
T Pearson FHE 0. 45 R 1R, let-Ta let-7c let-
7d 5 FEV/FVC ,MEF:s% pred . MEF5,% pred . MEF»s%

&2 COPDBESXRAIMKEF LR

Table 2 Comparison of clinical data between COPD patients and control group (x£s)
Il R N W ZH GOLD | GOLD Il GOLDII GOLDIV

Ml (H i) 50/0 50/0 25/0 25/0 55/0 55/0
() 70.48 + 13.91 67.64+13.66 6548+9.73 67.00 + 8.74 68.43 +5.65 74.82 +9.64
WA 5 (B/4F) 0 2263 +14.93 2092 +8.55 37.88 £23.58  49.57 £34.89 4223 %2215
FEV./FVC(%) 86.53 +7.82 84.63 +9.09 69.07 + 8.66 61.21 +6.56 49.50 +9.28 39.87 +13.93
MEF;s%pred 11351 £3721 11661 £34.07 5857 +19.16  37.34 + 6.69 16.58 + 5.44 6.89 +2.16
MEFs%pred 83.72 + 14.52 9324+1996 53.68+1921 35321036 11.44+4.12 6.10 +2.26
MEF:s%pred 80.83 + 32.47 73132333 5320+ 11.54 3221 +6.74 12.00 + 5.09 9.58 + 6.24
MMEF:ss%pred 90.86 + 19.56 9542 +£2343  5750+12.65 3231+945 11.74 £ 431 7.18+2.77
FEV %pred 81.12 + 12.87 80.24 +20.24  84.74 +6.50 60.66 + 6.04 40.56 + 6.68 25.02 +3.99

MEFs5%pred : 75%ili 1 2 B 1) 5 R0 o7 T T B 43 b s MEF so% pred = S09% Jili 1 2 B A8) $5e R0 3 o 0001 B 49 L s MEF % pred :

259% i ek B A e KPS o T H{E 53 LU s MMEFss%pred : FH WP 100 3 o 00 HE E 43 LG FEV Yopred : 25 1 R IIIFS

JIENER s

ARG BT
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Figure 1 Relative expression of let-7 in serum of patients with different grades of COPD
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Table 3 Serum let-7 test results of COPD patients and control group (x+s)
s AW HHL W HHL GOLD I GOLDTI GOLDII GOLDIV
let-7a 1.36 £ 1.53 0.84 + 1.01 0.11 £0.15 0.04 £0.08" 0.14 £0.25 0.17 £0.23"
let-7c 1.32£1.02 091 +1.12 0.34 £0.28 0.14 £0.23" 0.24 £0.29 0.25+0.21
let-7d 1.73 £ 1.44 1.35+£1.28 0.08 £ 0.23" 0.23 £0.30 0.13 £0.21° 0.25 +0.26"

SR L, P < 0.05,

pred \MMEF;s»s% pred ¥ 2 IEAHIE (P <0.05) , Kb 5
MMEF;sns%pred FIFHEMERGE (R 4) .
2.4  fiFlet-7 &k KF L5 COPD = £ E
e i

FHEFE COPD H 2 ML let-7 2k 7K - 5505 ™
FRERE Z A AR O H let-7 5 FEV %opred #4751
Pearson fH 70 M o 45 R BoR, let-7a let-7d 5
FEV% pred JC 8] & #H 3¢ ¥ (P>0.05) , let-7¢ 5
FEV %pred 2 IFAHIE (P < 0.05,585)
2.5 ik let-7 %5 COPD #4944 B 14

PLFEV/FVC < 0.7 12 Wrtg BELI 112 Wi bs o
5 A R AR XoF R 2 T R o R A 15 Sk B4, GOLD

R4 MiFlet-7 FRiAKF SR THREISAREIME K E ST

Table 4 Correlation analysis of serum let-7 expression

# #8 %

level and lung function index

55 let-7a let-7¢ let-7d

FEV/FVC i 0.577 0.598 0.528
P <0.05 <0.05 <0.05

MEF:5%pred rH 0.624 0.591 0.472
P <0.05 <0.05 <0.05

MEFss%pred il 0.571 0.583 0.450
P <0.05 <0.05 <0.05

MEFx%pred i 0.462 0.599 0.455

PH  <0.05 <0.05 <0.05
MMEF75/25%pr€d I'{E 0627 0613 0554
P  <0.05 <0.05 <0.05

r<0.3 K78 5540 5C 5 0.3<r<0.6 /R I AEAH C 5 0.6<r<0.8 R ik
A 5r>0.8 F7R WG

x5 MiFlet-73%iA/KFE 5 COPD =EE EMEKMED T
Table 5 Correlation analysis of serum let-7 expression
level and COPD severity
FEbR let-7a let-7¢ let-7d
FEV,%pred r{H -0.102 0.579 -0.249
P >0.05 <0.05 >0.05

I 00V HRETELD , 2 let-7a let-Tc
let-7d 12 W COPD 1) ROC fh £k , &5 SR /R let-7a
let-7c. let-7d f ROC fh £ °F 1 L (AUC) 43 51 4
0.808.0.708.,0.761. N FH SPSS #1411 logistic [A1 1
SIHTELY A A FEARER 52 COPD Y ROC T4k,
45 ORI A TR AR AUC K 0.828; Bk S5 AR 102
W XA B T let-Ta let-Tc , 2 Wi 5 = T let-Te .
let-7d(&12,3%6)

34t it

COPD 5 &1 1l He B JR s © B v B = K8
Pgi , AR R R B A BT AR, COPD
NI N AL o /e S A S e O S B N (E DG
COPD FIA A 2 S8 % COPD iR 14475955, B
T ASCAR S i 0y 8 W00 A5 2 A A 1 AN e 57 4 W
T COPD Ry FEEAR AT - S . A BFFE 4R
T KIS B AT (pre-COPD) 71X — HE &, B 7E N
COPD H& 4t B 4 1 B 33 SR Mgt o 57 I 488 BELI 73X — R
= HIPEZRIR COPD I IR B B, J& T [ A , 48
IEANF e R R G R B B ™ . BRI COPD 1)
TR S AR T il ) REAS I, {H FEV, A FVC 23 Fifi
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Figure 2 ROC curve evaluation of let-7 in the diagnosis

AF I B 38 KT AR, LA FEV/FVC < 0.7 VE bR iE S
XA NFFZWEAS R 2 AR BE 2 M, PR,
W fari2 W LI AE BEL A, S5 BT COPD i i#E 72 (1)
T T, X5 9 22 Mt i 14 I ARl 2 S A 1 s 1
e A EEE L,

microRNA J&—2REAb I 5 B PR SF 1) SR B E 2
5/ IN73—F RNA | 380 28 356 PR R R 356 R 3Rk e 538 i 7R
BERERZS 58w kAR RS . M3 mi-
croRNA H AE Sk — o 19 £ R T B, © 8 22 ik
B HI T AR 2P 2 . Ik, WF9E 3 A S A

of COPD H FICOPD [ I3 Hh miR-21 /KP4, JF AL S
%6 ROCHZTERLILE
Table 6 Area comparison under ROC curve
b AUC PR 22 95%CI1 cut-off i RUE (%) FE5EE (%)
let-7a 0.808 0.028 0.793~0.903 0.5575 71.13 84.62
let-7¢ 0.708 0.039 0.630~0.785 0.357 4 69.07 66.67
let-7d 0.761 0.036 0.690~0.831 0.422 3 84.54 57.69
A Tatn 0.828 0.032 0.765~0.890 0.540 2 83.51 70.51

FEV/FVC B HE , 278 miR-21 XH2 Wi 1A 7 COPD
HABAENE W15 S 05 2R microRNA 1)
2557335 ; miR-149-3p ] 838 13 4 17 TLR-4/NF-«B
FT SR IN COPD JBE W4 AE s~ Li 55
58 K B, miR - 144-3p 0] 38 1< 417 1 i 24 200 it v
TLR2 [ 2 35 02 1 il I iz 240 M & A - Bz 18] 58 e
fb. £& F, microRNA 7£ COPD RAE < 18 A4 i 72
HA 25 R LIRS AR DI R AR
KWFSE , HRTXF T microRNA 7E COPD H i Wi (B
AP EEEAT SCHRARGE -

AP ZH BEAE T 5T & let-Ta let-Tc Jet-7d 5
COPD I =B RAE 25 VIAH G ; 2 8% T B MR 55 110 /)8
B, let-7a . let-7c let-7d Fik w2 R, 7 H let-7
A BE I it HA AR 1L-6 %F COPD (/< 38 1 #4 5= A H
FTAER™ ) Let-74E N - & PLHY microRNA F %
Z— , 7E 2009 4E AT WF T4 let-7 AKF- 5 50 R
iE S UAHOE Y — TSR A let-7 S5 S5 18 1 26
T 43 WA 56 mRNA 5 i 2 Tk 6, I & A7
TELE G A5, R Let-7 AT REZE 1S P 6 Jr Wb ad 22
AL COPD g B /E s coPD il 5 Rk h
let-7e FIRTN 2 F B, 28 b m] 5 M b 98 YR A8 [l 1
Z AR (STNFR- 1) B4 B 5 let-Te 22 SAH G,
FRAFFE I FE I let-7 5 COPD (1) & 2k & JR % U1 M
XK, % COPD 2 Wi A7 AE R AE ML, 3K S5 AR 58 445
RHEVIE .

ABFFE R IL, COPD f835 1ML %5 let-7 235 5 W b
ARG AN ARG HEZH FR R % BR 2 (B R R ez
(B A BB P22 5 5 [AIINE A OGP E 7 B 25 R R T et
7 5 FEV//FVC , MEF5% pred . MEF5% pred . MEF,s%
pred . MMEF-ss% pred 2] 2 1F AH G , HiH MMEF:525%
pred 5 let-7 YAH P 5 5 let-Tc 5 FEV %pred 5 1E
A, 1M1 let-Ta let-7d 5 FEV %pred J& B i A5 1E
R AR R L let-7 A KRR AT RES
COPD Y AR AHIC , let-7 A RESE M COPD A& AE K i
(R ST SERE o let-7 AT LA S0 W 28 35 10
32 RS LA/ INSBE TIRE , R A0 0, BV AT
1 let-7 5 MMEF 505 %pred [14 58 A0 454 W H /NS
ARG . PRI, AR IV let-7 FRIAACEAREIE R
COPD J™ 5 72 B2 1 F W A, 1B AT Sy FL 00 42 BEL i
Z W2 &R . AT LA FEV/FVC < 70%1E H
121 COPD (1) & brifE , FIH ROC thZett— 2534 let-
7YER COPD S E ZWbR &M I E, 258 R PG
2t , Rl 2Bk A Fehn F 2 W COPD 1 AUC
A TR S 43R 0.828.83.51% .70.51%, F
A I RN, TN R . X — 2292 W AN B A A1
TCIETC A I D REAS I Y B8, LY Let-7 A6r 0 AT RE S
— PP A RE HARGH ) Ik

25 LR, M7 let-7 2R K- HIREAR 5 COPD
H) KA I, let-7 XL FE COPD A& A 12 Wi, T
R IR S B2 B R T iR S
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