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Comparative study on the diagnostic value of miRNA-200c-3p, NF-kxB mRNA and

annexin 5 mRNA in peripheral blood mononuclear cells for childhood asthma
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[ Abstract | Objective To compare the diagnostic value of miRNA-200c¢-3p,nuclear factor kB (NF-kB) mRNA and annexin 5 (ANX-5)
mRNA in peripheral blood mononuclear cells (PBMCs) for childhood asthma. Methods A total of 95 children with asthma who
visited the Department of Pediatrics at Tangshan Maternal and Child Health Hospital between December 2022 and December 2023
were included as the asthma group.This group was further divided into a mild group (30 cases) sa moderate group (36 cases) ,and
a severe group (29 cases).Concurrently.40 healthy children who underwent physical examinations at the hospital were selected as
the control group.The expression levels of miRNA-200c-3p, NF-kB mRNA, and ANX-5 mRNA in PBMCs were measured using
real-time fluorescence quantitative reverse transcription polymerase chain reaction (qRT-PCR).Pulmonary function was assessed by
measuring forced expiratory volume in 1 second (FEV1) ,forced vital capacity (FVC) ,peak expiratory flow (PEF),and the FEV1/
FVC ratio.Spearman correlation analysis was used to evaluate the relationships between miRNA-200c-3p, NF-kB mRNA, ANX-5

mRNA, and pulmonary function. The diagnostic value of miRNA-200c-3p, NF-kB mRNA, and ANX-5 mRNA for asthma was
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compared using receiver operating characteristic (ROC) curve analysis. Results The expression levels of miRNA-200c-3p and NF-«B
mRNA differed significantly among the severe, moderate, mild,and control groups (F=12.58 and 14.81, respectively, P <0.01),
decreasing sequentially across the groups.In contrast, ANX-5 mRNA expression levels showed significant differences among the
four groups (F = 16.34, P <C0.01), increasing sequentially. In children with asthma, miRNA-200c-3p and NF-kB mRNA were
negatively correlated with FEV1,PEF,and FEV1/FVC (r ranging from —0.80 to —0.48, P <(0.05), while ANX-5 mRNA was
positively correlated with FEV1,PEF.and FEV1/FVC (r ranging from 0.48 to 0.83,P<C0.001).The ROC curve analysis showed
that miRNA-200c-3p in PBMCs had the highest diagnostic value for childhood asthma, with an area under the curve (AUC) of
0.858, sensitivity of 0.760. specificity of 0.893,and a cutoff value of 2.24, outperforming NF-kB mRNA and ANX-5 mRNA as
standalone diagnostic markers. Conclusion miRNA-200c¢-3p in mononuclear cells demonstrates superior diagnostic performance for
childhood asthma compared to NF-kB mRNA and ANX-5 mRNA alone,making it a sensitive molecular biomarker for the diagnosis
of childhood asthma.
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Table 1 Comparison of general characteristics among four groups of children (x +s)

41541 115 P /2 LR AED) TR (kg) LR (K /min) I 44 R (26)
Xf HE 40 40 22/18 8.3+1.9 35.9847.59 — —
BEH 30 16/14 8.2+1.7 36.05+8.56 93.45+12.54 94.36+4.87
A 36 19/17 8.4+2.1 36.36+8.03 95.76+20.36 91.21+8.48
EEH 29 15/14 8.3+1.6 36.53+7.49 105.42430.27 89.37+10.36
xX:/F - 0.056 0.352 0.042 2.341 1.365
Py — =>0.05 =>0.05 =>0.05 =>0.05 =>0.05
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FEV,) . H 1% &= (forced vital capacity, FVC) . &
KIS (peak expiratory flow, PEF), Jf il &
FEV1/FVC IfH,

% 2 miR-200c-3p.NF-«B mRNA #0
ANX-5 mRNA PCR 3| # & 51l
Table 2 PCR primer sequence for miR-200c-3p,
NF-kB mRNA,and ANX-5 mRNA in PCR

GIE R 518951

EHE-S
miRNA-200c-3p [ 5'-GAGTGCTGAAATGTAAGGAAG-3'

T 5'-GCAGGGTCCGAGGTATTC-3'

NF-kB mRNA W 5'-CAGCACTGCCTCCTAAAAAAA-3'
T 5'-GTCCCGTCTGCTGTATCTCG-3'

ANX-5 mRNA [ 5'-GCGAGAGGAGCACAGATACC-3’
T 5'-GGGGTTGTTGTTGGTCTGGA-3'

WS E A

B-actin L3 5'-CACGAAACTACCTTCAACTCC-3'
TU# 5'-CATACTCCTGCTTGCTGATCT-3'

U6 7 5'-GAGAACCCCAAGATGCACAA-3'

Ti% 5'-GGCAGCGTGTACTTATCCTT-3'

1.4 it F 50

K F graphpad 17.0 17835500, LB+ 4R
W2 (x + ) FRIHRYOR, Levene 8560 FH T4 50 7
FETEE L 22 1) L HR JH BRI 3R O 25 43 BT L AE A Bt
Thef i R ELRE ] LSD-¢ K6 360 47 W6 2H a] (9 b 8
A3 2R FH Spearman 23 M , XiF B2 W32 W 19 43 A
K28 #F TAEHIE (receiver operating character-
istic, ROC) # 4% .
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2.1 MU 4H i8] 5 & I 52 4 % 28 B miRNA-200c-3p.
NF-«B mRNA #1 ANX-5 mRNA Fik 7k F b

miRNA-200c-3p Rk KF1EHE B4 hEH 5
JIE 2] Jont BR A R) 25 5 g 3 (F = 12,58, P<<0.01) , &
FEAL L P RE A R R AR X R 4 K IR FE IR NF-«B
mRNA 3 35 7K V76 /U 40 [8) £7 76 W 3% 2% % (F =
14.81,P<C0.01) , 8 JF 20 , v JE 20 %% B8 20 F0 X IR 21
MR A s ANX-5 mRNA 2 387K - 76 DU 41 [7] 47 76 fi
EX£F(F=16.34,P<<0.01) , 4 . EH K
AN BREH AR T i WL 3,
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NF-kB mRNA 1 ANX-5 mRNA FikkF B (x+s5)
Table 3
mRNA,and ANX-5 mRNA expression levels in

Comparison of miRNA-200c¢-3p, NF-«B

mononuclear cells among four groups (x +s)

20 51 %0 miRNA-200c-3p NF-kB mRNA ANX-5 mRNA
HEA 30 3.52420.47b  2.6040.764"  1.0641.16%P
4l 36 2.594-0.34 1.61£0.46 2.0741.07
BEAH 29 2.2340.29 1.4840.35 2.26+0.95

X B2 40 2.0140.62 1.2540.42 2.57+1.26
F 1l — 12.58 14.81 16.34
P1H — <0.01 <0.01 <0.01

oGP AR SR A L, P<<0.05,

2.2 Ehn 2 JL PBMCs A miRNA-200c-3p. NF-«B
Fn ANX-5 X B Ih 5E B9 46 55 1%

% i B LAME 1 PBMCs H' miRNA-200¢-3p #
IKIKF 5 NF-«B mRNA £ ik K F 2 IEAH K (r =
0.66,P<C0.01), miRNA-200c-3p 55 ANX-5 mRNA
FEAKF LA (r=—0.36,P<C0.01), ANX-5

X (r=-—0.34,P<<0.01),

s 8 )L PBMCs 1 miR-200¢-3p 5 FEV,,
PEF.FEV1/FVC 2 X G 4/ T —0.59~—0.48,
P<C0.01),NF-«B 5 FEV, .PEF.FEV,/FVC £ fi
M r S+ F —0.80~—0.51, P <C0.05), ANX-5
mRNA 5 FEV,.PEF.FEV,/FVC £ F #% (r 4
F 0.48~0.83,P<C0.01), WL 3% 4,

2.3 PBMCs B miRNA-200c-3p, NF-«xB #0
ANX-5 3R 3E 7Kk 3 B I 1912 B 0 (&

ROC gk .4 A 1E 5 PBMCs NF-«B mRNA
FikK 12 Wi L 2 i 1 ROC #h 28 F 1 B Carea
under curve, AUC) 2 0.658,95% CI 2}y 0.609 ~
0.717 HURFE R 0.619, 7 5 B R 0,603, K i {5
1.21;PBMCs 1 ANX-5 mRNA # ik /K 12 )L #
BEG ) AUC R 0.731,95%CI 4 0.633~0.789. i
JHE N 0,745, K5 5 o 0.779, BN R 2.27; 51
Iil. PBMCs "' miR-200c¢-3p £ W JL & B2 B (1) AUC
M 0.858,95%CI 24 0.761~0.877 , BB Jy 0.760,
RS BER 0.893 BB E Ry 2.24, WLk 5 FIIET 1,

x4 BEHRBELHSEIL PBMCs F miRNA-200c-3p . NF-xB 1 ANX-5 mRNA Fik 7k F 5 it 2h 68 B9 46 X 15
Table 4 Correlation between miRNA-200c-3p, NF-kB,and ANX-5 mRNA expression levels and
pulmonary function in PBMCs of children with stable asthma
miR-200¢-3p NF-«kB mRNA ANX-5 mRNA
LD
r H P i r {8 P i r {8 P A
NF-kB mRNA 0.66 <20.01~ - - —0.34 <0.01~
ANX-5 mRNA —0.36 <20.01" —0.34 <0.01" — —
FEV, —0.59 <20.01" —0.51 <0.05" 0.48 <0.01"
PEF. % —0.48 <20.01°* —0.80 <20.05* 0.72 <<0.01~
FEV,/FVC —0.52 <20.01" —0.65 <0.05~ 0.83 <0.01°"
1 "P<<0.05,
%5 PBMCs 1 miRNA-200c-3p NF-«B 1 ANX-5 F3A 7k T 3¢ 1 5 112 W 4 (&

Table 5 Diagnostic value of miRNA-200c¢-3p, NF-kB,and ANX-5 expression levels in PBMCs for asthma
et ROC(95%CD) 1R gz i 5 EORC i
NF-«B mRNA 0.658(0.609~0.717) 1.21 0.619 0.603 0.222
ANX-5 mRNA 0.731(0.633~0.789) 2.27 0.745 0.779 0.524
miR-200c-3p 0.858(0.761~0.877) 2.24 0.760 0.893 0.653
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Fig.1 ROC curve comparison for miRNA-200c-3p,
NF-kB mRNA,and ANX-5 mRNA in PBMCs

for diagnosing asthma
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TEARBFFE T, NF-kB mRNA 357K ¥ 5 Annexin
A5 FiR K5 A G, [ B miRNA-200c-3p % 35
K5 NF-«B mRNA £ ik 7K F 5 1F A7 3¢, miRNA-
200c-3p 5 K & B AF A OC R 2 RO MR
Eigui

3.4 JLEREEISHREY

U W Wy i =2 R S 1R 12 W bR G AR S R
PEAMJE 1l A A% A0 P miRNA-200¢-3p 7K ~F-12
JL#E W i i AUC A 0.858,95% CI N 0.761 ~
0.877 , HUREE R 76.0% 45 5 N 89.3 %, H A2 Wiz
it T NF-«B mRNA & ANX-5 mRNA., #f3&3C
BRE AR E miR-21 ., miR-55 ,miR-106a % ik 7K - 75 %
Wity A3k AP B 5 v A TE S 25 5L R RB AR S I g 1Y
BWibR R Y . T B i B E 5 R R R Y
miRNA 2 Wi 2 iy F1E B By 79 38 &, 45 2R AUC
0.92, b7 H HAE AR AR Y W 77, IR B ST 45 R 1y
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