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WP 3 5 L3 i ik 4 S )L I NDR 1 il miR-146a
25K B LI A & L
Ikl ok A& &, e = OBYE, ', ARk
(L PEALSAFB BEBE / G221 50 — BRI RE, P2 7100825 2. Fi4Ti LB EEBE P O S0 s , PE%E 710002 )

W OE. B B T2 REAMBME G 1(Nuclear Dbf2 p-related kinase 1, NDR1) Fef# ) #4248 ( micro RNA, miR ) -
146a 127 R il &I 9% 7 ( Respiratory syncytial virus, RSV ) B BIUSN R f i d oy A ARG R E L, Fik k&
201947 A~ 202045 ARAKRFWBER (BETHZER) wIbH., BT ILERERKL ) 77 4 RSV & F B )L
VEA BRI R, e ByRts B TR A ERM36 1, R 41, BB 53 4] B M ok B e Ak 0948 B )L & h AT R4,
KR SR 32 8% % PCR (qRT-PCR ) 4] 51 A fo 7% F miR-146a &k K -F; BB %05 R % (ELISA ) # | NDRI 7K
F; Pearson %% #7 NDRI 5 miR-146a Rk 494K A =% 540k K HF R A e, X F T4 Ed & (ROC)
4% o 7 NDR1 #7 miR-146a K -F xf RSV & 4 2 TR E 5 BN, &R SxrBatat, RSV & F &ILINE o
NDRI1 7K -F (9.95+2.38 pg/L vs 6.46 = 1.12 pg/L) Fifl, miR-146a £ & AKF (1.03+0.17 vs 2.12+£0.43 ) L, £} B
A F T L (ligu=17.519, typp=11.204, ¥ P <0.05) . RSV B F Tz 40, # % 0% 3 B4 P hs-CRP, 1L-4,
IL-5, IL-6, IL-2 #= IFN- y Juiz 2 F 3 A gt 3 & L (F=67.825, 564.775, 256.06, 202.992, 77.579, 320.470, 3 P < 0.05 ) ,
RSV % % % )L & NDR1 K-F 5 IL-2, IFN-y &k ¥ 2 EHM%E (=0473, 0.620, ¥ P <0.05) , 5 hs-CRP, IL4,
IL-5, IL-6 AFE fi4a% (=-0259, -0.559, -0.422, -0.505, 33 P < 0.05) ; miR-146a 55 hs-CRP, IL-4, IL-5, IL-6
K32 EAE (7=0.381, 0.636, 0.421, 0.570, ¥ P <0.05), 5 IL-2, IFN-y K-F Z fi48% (r=-0.646, —0.744,
¥ P <0.05); RSV &% EILSE i+ NDR1 5 miR-146a R E KT 2 fi48% (=-0225, P<0.05) ; ROC4 X%
7, 27 NDRI, miR-146a R-FFRm E i RSV &4 BILeg L T @4 (AUC) 5514 0.911 (95%CI: 0.823 ~ 0.964 ) ,
0.741 (95%CI: 0.628 ~ 0.834) , #LBJEHH A 82.93%, 68.29%, 457F/F 5 #)H 88.89%, 75.00%, —&FEATFAN EiE
RSV &% & )L#5 AUC 4 0.925 (95%CI: 0.842 ~ 0.973) , HRE s 7 E 5 % K 90.24% #= 83.33%. £5i€ NDRI £
RSV &% &)U E i 2A0K A, miR-146a 23Rk, & TIEA MG BILmE LR BS54
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Expression Levels of NDR1 and miR-146a in Peripheral Blood of Children
with Respiratory Syncytial Virus Infection and Their Clinical Significance
WANG Hai-feng', ZHANG Yue’, SHU Fang', BAI Yun', XUE Fei-xiao', SHI Shan-shan', SUN Da-qing'

( 1.Department of Clinical Laboratory, the Affiliated Hospital of Northwest University/Xi’an No.3 Hospital, Xi’an
710082, China; 2.Central Laboratory, Xi’an Children’s Hospital, Xi’an 710002, China )

Abstract: Objective To investigate the expression and clinical significance of Nuclear Dbf2p-related kinase 1 ( NDR1) and
micro RNA (miR ) -146a in the peripheral serum of children infected with Respiratory syncytial virus (RSV). Methods Blood
samples of children with RSV infection in the Affiliated Hospital of Northwest University/Xi’an No.3 Hospital, Xi’an
Children’s Hospital from July 2019 to May 2020 were collected. According to the severity of the disease, there were 36 cases in
the severe group and 41 cases in the mild group. At the same time, 53 healthy children who came to the hospital for physical
examination during the same period were selected as the control group.The expression level of miR-146a in peripheral blood was
detected by real-time fluorescence quantitative PCR (qQRT-PCR). NDR1 was detected by enzyme-linked immunosorbent assay
(ELISA). The correlation between the expression of NDR1 and miR-146a and the expression of related inflammatory factors was
analyzed by Pearson method. Receiver operating characteristic curve (ROC) was used to assess the diagnostic value of serum

NDR1 and miR-146a levels for the severity of RSV infection. Results Compared with the control group, the level of NDR1
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(9.95 +2.38 pg/L vs 6.46 + 1.12 pg/L) in peripheral blood of children infected with RSV was significantly down-regulated, and
the expression level of miR-146a (1.03 +0.17 vs 2.12 + 0.43) was up-regulated. All were statistically significant (¢,x 14,=17.519,
tori=11.204, all P < 0.05). There were significant differences in hs-CRP, IL-4, IL-5, IL-6, IL-2 and IFN-+y in RSV infection
severe group, mild group and control group (F=67.825, 564.775, 256.06, 202.992, 77.579, 320.470, all P < 0.05). The serum
NDRI level in children with RSV infection was positively correlated with IL-2 and IFN- vy expression (7=0.473, 0.620, all P
< 0.05), and negatively correlated with hs-CRP, IL-4, IL-5 and IL-6 levels (r=-0.259, —-0.559, —-0.422, —-0.505, all P < 0.05);
MiR-146a was positively correlated with hs-CRP, IL-4, IL-5 and IL-6 levels (=0.381, 0.636, 0.421, 0.570, all P < 0.05), and
negatively correlated with IL-2 and IFN- vy levels (r=-0.646, —0.744, all P < 0.05). The expression levels of NDR1 and miR-
146a in the peripheral serum of children infected with RSV were negatively correlated (r=-0.225, P < 0.05). ROC results
showed that the area under the curve (AUC) of serum NDR1 and miR-146a levels predicting children with severe RSV infection
was 0.911 (95%CI: 0.823 ~ 0.964) and 0.741 (95%CI: 0.628 ~ 0.834), the sensitivity was 82.93% and 68.29%, and the
specificity was 88.89% and 75.00%, respectively. The AUC of the combination of the two predicting children with severe RSV
infection was 0.925 (95%CI: 0.842 ~ 0.973), and the sensitivity and the specificity were 90.24%, 83.33%, respectively.
Conclusion The low expression of NDR1 and high expression of miR-146a in peripheral blood of children with RSV infection

can be used as potential indicators to evaluate the disease progression of children..
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W% 18 A& M0k 8 (respiratory syncytial virus,
RSV) &5 % LUF L W 0 38 ek G d5 7 U0 A9 o it
&, BHASEEREME, X/NUEREREN T ™E
M, G RAEIR ] R B L ER . ik, ™
FH S I B = e Y AN kIR
B I RALE R RSV 2/ P H R WML AN
THAE, T RSV B A CEHZE N R . I
WP IEEBEIE, WG R TR R mEE LY,
/N ¥ ¥ 3% B2 (micro RNA, miR ) -146a & miR-
146 KW 12—, BAHL R MIIHeR: 74k
Bl ) 2 00 Ak I i as 4 RN A B miR-146a 5
PIRERIE, PIABE L9855 4 Notch1/Hes-1 {5518 #%
FAMRIVERT, (UMl A i E . RZBUUSIERS
AR W R R T R A A T R . NDRI AR Ry 22
R BR /7 A BRI Bk 38 ( serine/threonine kinase 38,
STK38) , /& NDR/LATS i 5 i h—Fi i i 2 1k
H RS 1 22 2 B8 | 95 2 BRI . NDR1 245 F
A AR A S T R, AR R OMRE L Al
JHT- AR & A U ARBFST B e 8 i K RSV R
Y LAMNE MLE S NDR1, miR-146a FFIAEFN,
RT3 e RSV B P E I AR &R .

1 #MR5FE
1.1 AFZsr % HEHL2019 4E 7 A ~ 2020 4F 5 H 1E
PO KM m R B / PO sl =B, Pa&rii JLE R
B JLEHAIZ A RSV IRGL L 77 B, F Bl &
FEEEP N EAREL (n=36) FIEIELL (n=41), FAELH 5
£ 20 19, 16 B, PRI 1.61£049 % FR4E
b BPE 23 41, Ltk 18 ], SFHAFEES 1.54+0.50 %7
AR QA BILFF IR R 8 IR
CEEFLBRE ) ® e/ L RSV B2 WbRiE; @0
JEEE SR SR BSOS 5 QT B .

HeBRbRE: OREsifG; @3, AR A
R @RMOIER . KRG L @SR E
WY ; GHEBRIGIRTERIR SR [RIAT L H 53 i
T 39050 12 g ARG P e B L3 b ok BR 2, o 47 30
B, 2ok 23 i, A 1~5 (1.62+0.63) %, W4
AR MERI A ZE G EE L (P > 0.05), A
R AR BB Dy it AR HUS 323
AN FLIA R
1.2 KA 5 RNAFZIGLH & (dbat KRR A
LB FRAT ) ;3 qRT-PCR X ( 3E[H Bio-Rad A H] ) ;
Nano Drop 2000 # # & 73 66 i (RN 148
SEAEIRHE N F] ) 3 AceQ qPCR SYBR® Green Mix
( LSRR A BRZA 7)) 5 miScript SYBR”
Green qPCR Kit ( f#[& QIAGEN /A %] ) ; qRT-PCR
SIS LA T A ARG AR APFNGE A
Ji 995 #5471 I (RSV Antigen)ELISA 7] & (|1 IT.
HAEYBHELARA ) 5 IL-4, IL-5, IL-6, IL-2
ELISA {7 & (B DEEBAYRHHATRAF] ) ;5 hs-
CRP, IFN-+ ELISA il & ( iR YR A
FRZSE] ) 5 NDR1 ELISA i & ( siUESEAEY T
FEARRAF) .
13 ik
1.3.1 FACREE: BILFIRITAT, ML TR
M H Y Eas BE R Bk 3ml, 3 000r/min 5.0 4k
P 30min, HEZIMIEE T -80°CIRAERH .
1.3.2 NDRI 1 miR-146a /K #6100 . % F B B¢ 4o
PE W Bt 7 (enzyme-linked immunosorbent assay,
ELISA ) £ { 1fi #& NDR1 /K, A& E: AR ™k 42
HE 0 I 45 ME 17, Fie IR TRIzol i3d W 45 43 1) 42 L i
RNA, Kl Hali B Mg 8, o 6 BE T e s
RNA %, B 1wg i RNA TE MM, KA
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SR AT 5, BA% cDNA, R SR e it
%¢ Jt PCR ( quantitative real-time PCR, gRT-PCR )
R 1% miR-146a kKo RNAKRFR N 1E.
Fa 51414 11, AceQ qPCR SYBR" Green Mix 10
pl, 50 ng/ w1 cDNA AR 11, JC RNA fiff) K
x1

BK 3wle R 95°C RHAEE 10 ming SR
L 95°C 30 s; 95°C 10s; 60°C 30 s HISFEAT, 4t
W40 MIEI, FTA S5 IR 22 50 )™ 46 154 T
T 2722 YN I G miR-146a Fik K HEAT 0 43
Mro miR-146al NS U6 (U5 HFH L% 1.

qRT-PCR 5|41 575l

HEN AR IE59) 53 Riag9 s -3
miR-146a ATAGGATCCATCATGCATGGCTCATTTTT ATAGGATCCAGCTACTTGGAACCCTGCTT
U6 CTTCGGCAGCACATATACTAAAAT CAGGGGCCATGCTAAATCTTC

1.3.3 i R /KA SR F LRI O
M EX G ( ELISA ) G if i Hh AR 8 C S v 2K
(hs-CRP) , F4MMEANE -2 (IL-2) , H4IEN 2 -4
(IL-4) , HAMAZK -5 (IL-5) , HAMEANE -6
(IL-6) FITHEZE -y (IFN-vy ) F£EKF-, Bk
VP A8 2 FE UL 2R T o

1.4 it 54 FH SPSS 22.0 #1141 2447
B, THECSERER B (n) For, 17 RF (F) &
B THETERILIEL £ ARt (Xxs) Fom, 171
ik, 2 BRI H B 2R 2593815 R H Pearson
%34 NDR1 5 miR-146a 23k AR G, FIFH 2
WH TAEFFIEMIZE (receiver operating characteristic
curve, ROC) PFAIfil i NDR1 il miR-146a 7K - %
RSV UL H AR 2 Wi . L P<0.05 h 255

2 H#R

2.1 RSV %1 A=t B8 209} J& f2 % NDRI #= miR-146a
K b4 RSV ZH NDRI 3 3k 7K S T %) BE 4
(6.46+1.12 pg/Lvs 9.95 +2.38 pg/L ) , ZRH %1t
23 Y (t=11.204, P < 0.05) ; RSV Z1 miR-146a
K T (212043 vs 1.03£0.17) , %
SAGH¥E X (=17.519, P <0.05) .

22 ZABFR A% ik NDRI 4= miR-146a & %%
e ATR T WK 20 SR, AR HRE
ER TG E X (¥ P>0.05) . RSV HEAELH
JL i %5 P miR-146a, hs-CRP, IL-4, IL-5 I IL-6
KR X R e 2, PR 24 v 5 AR
21 (¥ P<0.05) ; NDRI, IL-2, IFN-~ 7KK
THROEA AT A, PR T X R, 257

=0 PGt g L (¥ P<0.05) .
x2 =4A1;%E NDR1, miR-146a K FEIhEEFEHR/K FLLE
i H BAEA (n=36)  FOREAL (n=41) XIHAZL (n=53) F P 4 P, I P, 1 P,
W (B %) 20116 23/18 30/23 9.000 0342 0002 0962 0002 0961 0010 0922
(%) 1.61 +£0.49 1.54£0.50 1.62£0.63 0267 0766 0782 0845 0981 099  0.118  0.99
miR-146a 182038 2.13+045 1.03£0.17 132039 0000 5650 0000 22017 0000 15227  0.000
NDRI (pglL.) 6.65+1.36 435+ 111 995+238 115647 0000 7940 0000 21229 0000 12.047  0.000
hs-CRP (mg/l.)  211.73£6245  24926+6378  12452+3502  67.825 0000 4347 0007 15865 0000 10682  0.000
112 (pg/l) 1.08 £ 0.45 0.85+0.23 265112 71579 0000 1.860 0389 13429 0.000 15987  0.000
114 (pgl) 1145+223 19.62+2.33 439£2.02 564775 0000 23208 0000 21209 0.000 47.520  0.000
IL-5 (pg/l) 36.25+5.85 46.52+13.89 830£232 25606 0000 19538 0000 6775 0000 28491  0.000
IL-6 (ng/L) 4652+1323 8078 +20.12 2065+7.56 202992 0000 19.032 0000 11540 0.000 28.491  0.000
IFN-y (ngl)  2556+7.88 9.62+251 161£072 320470 0.000 22461 0.000 35689 0000 12395  0.000

VAR vs B4 1,
2.3 NDRI #» miR-146a & ik 5 X M H F K -F #9548
¥ MM UL 3. XF NDRI 1 miR-146a ()15
N S IR IRFE AR ACE A TA DG AT, 45533k
I3 NDR1 7K -5 IL-2, IFN- vy A2 EA ()
P < 0.05) , 5 hs-CRP, IL-4, IL-5 Fil IL-6 /K F5
AL () P < 0.05) ; 1 miR-146a 5 hs-CRP,
IL-4, IL-5, IL-6 ZK-FHRIEAC (¥ P < 0.05) ,
5 IL-2, IFN-vy /KPR FAME (P <0.05)
24 RSV B B )LfiE F NDRI 5 miR-146a & A&
894X 1 Pearson VA HT A5 A R, RSV B
HJLAMNE IS o NDR1 5 miR-146a ik 5 fakf G,

Py TR vs XTHRZ ¢, Py; BRELL vs XWTRE4L £, Pso

ERAGFE Y (r=-0.225, P < 0.05) .

2.5 ik % NDRI1, miR-146a 7K -F 2 RSV & # =
FAREGLEMEL WK 1. ROCEHRE R, I
& NDR1, miR-146a 7K - Fi il 5 4F RSV Jg& 4L i JL
) AUC %3 %1} 0.911 (95%CI: 0.823 ~ 0.964) ,
0.741 (95%CI: 0.628 ~ 0.834), Xf i (1) % Jak g
I3 WA 82.93% Fl 68.29%, i HEE 43 i Ny 88.89%
F175.00%, Il 7 miR-146a, NDRI1 7K ~F Bt & it i)
T E RSV & e L 19 AUC 4 0.925 (95%Cl:
0.842 ~ 0.973) , WU FIREF 41510 90.24%,
83.33%,
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% 3 RSV 4 NDRI # miR-146a RikKF 54

FKFRIME RS
5K NDRI miR-146a
r P r P
hs-CRP -0.259 0.005 00381 0.001
IL-2 0.473 0.000 -0.646 0.000
1L-4 -0.559 0.006 0.636 0.000
IL-5 -0.422 0.014 0.421 0.000
1L-6 -0.505 0.000 0.570 0.000
IFN-y 0.620 0.000 -0.744 0.000
w ||
2 |l =
I3 i
| 28K 5
02 ~NDRI
----- miR-146a
—EES
e
1-FE5R0E

B 1 % NDRI1 1 miR-146a 7K FiSHTERE RSV
B LA ROC Mgk

3 itig

M SE A G TE (RSV) 2 )L A 24l 2K
A8 PRI T A 4 1T Bt () B i LRI, RSV 532
ARG AR VIR, i & o ns D R 5w
L EIER &7 U T, ettt R esEa £
20 Jy AFET M

miRNA 2 P JE AR 2 5 /) RNA 2» 7 ', i
T ) A AR, PR R 2 30% Ry R TR 2
Bifeimte, EASEETE ML, diMuRgss . 4
PR T AR AE N B 2 Fp A i ad B v % 15 AR
FH W AR SRAR 20158 & PE miRNA fEASTHTT RNA
I BRGSO I B . — BB B e /DR
TR |- i iz /N4 RNA sz RSV A,
B2 W RSV B 12 AMEAE bR 4 A K
1BIT RSV LA HAR MY, TR 1 AN L
%1 JL RSV Jifi 58 FRANAZ 4 it (PBMCS ) ' miR-146a
Tk SR TR, ARG R 2 W R LS AR P
AWEFEH RSV B LA E ML 7 miR-146a 7K
WEETE, WA EREINE AR, R
miR-146a [ fig 5 RSV 1Az . KDL ™ B
FEA % RSV &L hs-CRP, IL-4, IL-5 Fil IL-6 Fik
ThiEr, 1L-2 Fl IFN-vy FRIkFEAR, RPN 5
J& . RNE AR R SRE SN, DA TR (T 58 4 P
TR KRR, FEMIMERN . miR-146a 5 IL-2,

IFN-v, hs-CRP, IL-4, IL-5, IL-6 ¥ 1 3¢, #2 /=
miR-146a A AEIE i I HLIA N R T8 bR, 70
RSV WK, It — B i A JEdERE, it
PRORAENG R A ] SEE DAL FeAm A S8 i i s il
A ROARITRIEEE 2% . ROC 45 /R miR-146a
IR AT AE— o BN L AE RSV 8 LI &
NDRI [z 2 5 MM kA & Je, il %
OB O i (At S AL RN N I 1V B
T, FRITAIFTSERY], NDRI1 7RG FISAE Y
P T R AR AR U AR B, NDRI
AE [ PO B R IR, MR AREAHLL
JEY RSV g SR 1L NDR1 (2655 5 8.3 T 14
ABEFE RSV YL B AN L H NDR1 33k 7K
VR, ELREE ™ AR B A T e T T
fik, $&75 NDRI1 5%k 0 A& A= K S B 3 UIAE G,
HERR S PR T B YA, MY NDR1 K
- 5 IL-2, IFN-+v, hs-CRP, IL-4, IL-5, IL-6 /K
TR R OGN, XL R L W] NDRI 5 miR-146a
FH—, B al BETE A JAE F45 403 e B v & 455G
HEVEH . WFoRt—20 & B, AME I H NDR1 5
miR-146a F£ikKFEHAK, #78 miR-146a Al fE
X NDR1 BRI AT, TR MmN 2 M
T, 25 RSV B RA, HEARERDLE A
fERt— 58 ROC 454 W R & 45l NDRI,
miR-146a 7K X0 I P08 45 A R SR AL (42
RURE S AR v T 8 b A
25 Lk, NDRI 7EFFIRIE & M2 2 8L
SIS PR FIL, miR-146a FHEL, “HEBE
TG, ] AR A FE AP ALE 2 5 RSV UL
MR R, AR RSV B i 2 Wiebr
HATEERYIGIRE Lo AR MATEAR R ZAL, %
ARG FH LB T RN BB IILE], H9 K
FEAE X A TR AR IS
SE 3k
[1] &%, b, ki, 55, PPIGE A s R R AN F <
TE bR AR AR R S T A AT [0 SRR
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