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Expression levels of serum miR-31 and LncRNA TUGI in ventilator-associated pneumonia and their
clinical prognostic evaluation value

ZHAO Mingxing' , HOU Yu* (1. Department 9 of Health Care. Second Medical Center of PLA General
Hospital s Beijing 100032 ,China ;2. Lishi Road Outpatient Department s Jingzhong Medical District of PLA General
Hospital) ™

Objective To investigate the expression levels of serum miR-31 and LncRNA TUGI in patients with
ventilator-associated pneumonia ( VAP) and their prognostic value. ~ Methods A total of 146 VAP patients in our
hospital were collected as the study subjects. They were separated into survival group (n=114) and death group (n=32)
based on their survival outcomes after 30 days; meantime, 74 healthy individuals who had a medical examination in our
hospital were selected as a control group. Clinical data of subjects were collected;and the clinical data of patients in the
survival and death groups were compared. QRT-PCR method was applied to detect the expression levels of serum miR-31
and LncRNA TUGI in each group. ENCORI website was applied to predict whether there was a targeting relationship
between miR-31 and LncRNA TUGI. Pearson method was used to analyze miR-31 and LncRNA TUGI1 expression and
their correlation with TNF-a and 1L-6 levels. Multivariate Cox regression was applied to analyze the factors influencing
the prognostic mortality of VAP patients. Receiver operating characteristic (ROC) curve was applied to evaluate the
prognostic value of serum miR-31 and LncRNA TUGI1 expression levels for prognostic mortality in VAP patients.

Results The proportion of tracheostomy, proportion of secondary intubation, MV time, TNF-a and IL-6 levels in the
death group were obviously higher than those in the survival group (P <C0. 05). Compared with the control group, the

serum miR-31 expression level in survival and dead VAP patients was significantly lower (1.02+0. 22 vs 0. 7640. 18 vs
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0.51+0.14,F=89.384,P <C0. 05) ,and the LncRNA TUGI expression level was significantly higher (1. 0140. 19 vs
1.44740.25 vs 1.7840. 34, F =125. 715, P<0. 05). MiR-31 and LncRNA TUGI had targeted binding sites,and the
expression of miR-31 and LncRNA TUGI in the serum of VAP patients was negatively correlated (r =-0. 408, P <<
0.05). Serum miR-31 was negatively correlated with TNF-a and 11.-6 levels (P <Z0. 05), and LncRNA TUGI was
positively correlated with TNF-a and 1L-6 levels (P<C0. 05). Increased serum LncRNA TUGI expression and decreased
miR-31 expression were risk factors for prognostic mortality in VAP patients (P <C0. 05). The area under the curve
(AUC) of serum miR-31 and LncRNA TUG] expression levels and in combination for predicting VAP was 0. 826,0. 827,
and 0. 928, respectively, the combined predictive effect was better than single prediction (Z . pineion- mrs1 = 2. 090, P =
0. 037+ Z obimssion - tockia 1061 = 2. 177, P =0. 030).

associated with the prognosis of VAP patients,and the combined detection of the two is of high value in the prognostic

Conclusion Serum miR-31 and LncRNA TUGI expression levels are

assessment of VAP patients.

[Keywords])

prognostic evaluation value
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i B 3t

AHE 5T T 4 BT VAP B L miR-31 Al
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F M miR-31 Fl LncRNA TUG1 235K F #E47 40 %
PEG T Z IR Cox BIH 4T VAP B E WUFIETHY
R 2 ROC #2897 f5 miR-31 fil LncRNA TUGI
FIRAKEXT VAP BG IPAG M. P<<0. 05 N5
At E L,

% 1 RT-qPCR 3| #1F 7l
Table 1 RT-qPCR primer sequences
KR LiEs 4 5 -3 Tl s -3
miR-31 GAACAGGCAAGATGCTGGCA TGCAGGGTCCGAGGTATTCG
LncRNA TUGl  GGCACCCAGTGTAAAGCA AAGCAGCAGATAACAGAGTTGA

U6 CTCAGAGCGTGGTTCTCCGTCAC TATAAATCTTTACCCTGTTGGAGT
GAPDH ACAGTCAGCCGCATCTTCTT GACAAGCTTCCCGTTCTCAG

g R

1 A7FHEFMETH VAP 2EIGKRARELR
SRR 2, AFAMBET-HBREEVI S
oL A A5 B MV B[] TNF-a Fil 1L-6 7K [
B ESAHGTFE () P<0.05), M40 R,
AR R T HR B WO B B R R WBC LA A
FREERTLGIT L (B P>0.05),

®2 EFEAMETA VAP EEGERERIEEI(%)/(xts)]
Table 2 Comparison of clinical data between survival group
and death group VAP patients

AR LAl

T &
e (i=114) (n=32) t/x P
U 61(53.51) 18(56. 25)
il 0.076 0.783
e 53(46.49) 14(43.75)
W) 67.59+4. 64 68.53+£5.11  0.990 0.324
KRR (kg/m®) 23.374:2.34 22.78+2.13  1.284 0.201
B 55(48.25) 17(53.12)
8 0.238 0.626
& 59(51.75) 15(46. 88)
B VAP 62(54.39) 13(40. 62)
RRRA ) 1.894  0.169
Wik ¥k VAP 52(45.61) 19(59. 38)
o _ R
P 45(39.47) 20(62.50)
SENIF 5.364  0.021
A & 69(60.53) 1237.500
z 48(42.11) 22(68.75)
TR ~ 7.108  0.008
% 66(57.89) 10(31. 25)
MV it (h) 53.9244.33 57.08+4.58  3.602 <C0.05
WBC(X10°/L) 10.09+3.15 10.92+3.72  1.264  0.208
TNF-a(ng/mL) 7.22+1.69 8.58+2.34 3.676  <C0.05
IL-6(pg/L) 41.12412.41  77.04+16.89  13.299 <C0.05
AA B (mmHe) 224.76+£21.13  217.934+19.82  1.637 0.104

2 Z=42Mi% miR-31 1 LncRNA TUGI F3iA 7K FEL g
AR BT 4H I TE miR-31 %3k K F ] AR T
X R (P <C0. 05) W AET- 4L ML 7E miR-31 Fik /K ¥ 8
T AR (P<<0.05) s AE A4 SET- 4110 LncRNA
TUGL Fik /K0 5 @ T X B4 (P <<0. 05) . 3ET- 4
M3 LncRNA TUGI 3Rk K0 W & T A A 41 (P <<
0.05), W% 3,
3 VAP E#E M5 miR-31 #1 LncRNA TUGI R i% Y
GBS d

ENCORI R 3 B Il 25 SR W 725, miR-31 Al
LncRNA TUGI fFAE 88 ] &5 & 1 &5, H Pearson 5%
SATEE R BR VAP B I T miR-31 Al LncRNA
TUGL £k £ M K (- =-0. 408, P <C0.05), WA 1
e 2,

£ 3 ZZHINE miR-31 1 LncRNA TUG1 RiAK FELL B (x+s)

Table 3 Comparison of serum miR-31 and LncRNA TUG1
expression levels among three groups

257 1% miR-31 LncRNA TUGI
X R H 74 1.0240. 22 1.0140.19
A 114 0.7620. 18" 1.44%0. 25"
T4 32 0.5140. 14" 1.7840.34*

F — 89. 384 125. 715
P — <0.05 <<0.05

T 5B AR L, * P<<0.05; 54 fE4A AR 1L, P<<0. 05

© Q] vidrectons promote IniNA chZZIISTIETE  Tarowt: 3 secumETEAGC SO 3 P— 0
n3768sr) e

B 1 miR-31 $8 @ LncRNA TUG1 B & 915 B F 5

Fig.1 Bioinformatics analysis of miR-31 targeting LncRNA TUG1
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Fig.2 Correlation analysis between serum miR-31
and LncRNA TUGI expression

4 1% miR-31 #1 LncRNA TUG1 % 3ix 5 TNF-a.IL-
6 K FHIHE X
S5 G R L IMWE miR-31 5 TNF-a,1L-6 /K152
Al % (r =-0. 315,-0. 297, P < 0. 05), LncRNA
TUGL 5 TNF-a,IL-6 K- ¥ & 1EAH K (- = 0. 406,
0.375,P<0.05),
5 ZEECox O VAP BEFERTHNEMEE
DL VAP B WG AR N AR BT =1,
=0 IREVIIHRE=1.F=0, KIFEe=
1,#%5=0).MV B} [d], TNF-a.IL-6, miR-31, LncRNA
TUGI /K- CMAED S B 722 &, 17 Cox BIH 3 HT. 45
RERAEVIF A E MV A TNF-a, I1L-6,
miR-31.LncRNA TUGI F = #4 VAP i35 1l )5 5t
T-HFE I N &R (P <C0. 05) , miR-31 FFiG i AP 3 i
JEAET- RPN (P<C0.05), W& 4,
6 1% miR-31 #1 LncRNA TUG1 % & 7Kk F 3t VAP
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BEWETNMES T

M7 miR-31 B0 Wil VAP B AUC, #k H7 {E
95 % C1 R E 45 5% FF . Youden 5 %043 51 K 0. 826,
0.68.0. 754~0. 883.75. 00% .80. 70 % .0. 557 ; IfiL. 7
LncRNA TUGL B0 151 0 i 43 5 >4 0. 827, 1. 56,
0.756~0.885.78.12% .81. 58% .0. 597 ; BE & T )
AUC.95% CL. HUS B L5 5 B L Youden 48 043 5 0
0.928.0.873~0.964.93.75%.78.07%.0. 718, BXH
T 350 SR A T 2R 0 T (Z — e g = 2. 090, P =
0.037+Z syt - Loerna Tu1 = 2. 177, P =0.030) (/& 3),

R4 VAP BEFERTHSER Cox BRASH
Table 4 Multivariate Cox regression analysis of prognostic mortality
in VAP patients

it 8 SE Wald P HR 95%Cl
SEUIF 0.655  0.257  6.494  0.000 1,925 1.163~3.186
ZWHEE 0.594  0.242  6.034 0.014 1.812 1.128~2.912
MV H [A] 0.861  0.278  9.597  0.002  2.366 1.372~4,080
TNF-« 0.448 0.160  7.836  0.005 1.565 1.144~2.141

1L-6 0.500  0.214  5.449  0.020  1.648 1.083~2.507
miR-31  —0.132  0.043  9.479  0.002  0.876 0.805~0.953

LncRNA TUGL 0.557  0.201  7.672  0.006  1.745 1.177~2.588
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i
I
B 40
20 H , — miR-31
— LncRNA TUGI
ol i
0 20 40 60 80 100
100455

B 3 Mm% miR-31 #1 LncRNA TUG1 R ik K FEFill
VAP BE TR ROC Hi £
Fig.3 ROC curve of serum miR-31 and LncRNA TUGI expression
levels predicting prognosis in VAP patients
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A7 B AT L 20 L T TNF-o 363k 0938 i o] 0% NEF-
kB 55 38 # , IF i — 20 i R T 77 A I R
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TEHE T MR T TNF-o 1 11-6 25 1Bk, $30 VAP
KA R VAP (R A KBS B8R L A B
RAE SN 5 T 5 35 20 i X+ TNF-o £ IL-6 7K FFF
5 I OE NF-xB il %, miR-31 F35 32 5404,
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Ao

ZE LTk 7E VAP B ML H . miR-31 F ik /K-
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