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(FZE] HIY PRI LS R L& A1 A S A0 microRNA Sk K19 22 5 SoAE LB 5424 5912 W
WA, Jiik:  FRBUm SR S fae s ) LTE ~1 & M 2R 4% ZH M ( peripheral blood mononuclear cell, PBMC) Hi RNA , #£47 microRNA
C TR G L L 22 S e IR 1Y) microRNA, I FISE 20 E & PCR HEATHAIE , 12 H] ¢ K330 XT 45 R #4770 47 , % B AR microRNA
PATHEE BRI 858 lid microRNA B RGN 2 21 4> 22 5 3K 9 microRNA, 15 N33k BHL,6 AR IKTF
W, B LAGEHL 6 1 microRNA (hsa-miR-193a-3p . hsa-miR-144 hsa-miR-342-5p . hsa-miR-31 .hsa-miR-33a hsa-miR-142-3p) , %4
SCHTHE YR B PCR I, 5 1E % 41 AH tb, i 45 4% 48 )L, PBMC 1 hsa-miR-193a-3p  hsa-miR-144 %35 3 (P <0.05) , hsa-
miR-342-5p \hsa-miR-31 FIL T (P <0.05) o AEYEE W)L 73 Hrid s 4 B microRNA FES5A%Z 5 1 5 40 M AH B4 9 AR
KAF TP PR R E M. 858 SMRIBZEE T microRNA FA M LL , JLREHE5 %A HAF 57 #2351 microRNA
I ATRES S AR KA R SRR G — 815 S il i, al Vo L ZE Il A0 A E B 12 W (L
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[ Abstract | Objective To determine the expression differences of microRNAs in the peripheral blood
mononuclear cells (PBMCs) between children with pulmonary tuberculosis (PTB) and healthy controls in order
to evaluate the potential value of microRNAs in PTB diagnosis. Methods  Total RNAs were extracted from the
PBMCs derived from the blood of PTB children and healthy controls. Human microarrays were employed to
screen the microRNAs that were differently expressed, and then RT-qPCR was carried out to qualify the expres-
sion levels. Students’ i-test was applied to screen out the microRNAs with deferential expression levels. Bioin-
formatics analysis was performed to understand microRNA-mRNA interaction network. Results  Analysis of
expression profiles showed that the expression of 21 microRNAs was significantly altered in the PBMCs from PTB
children compared with healthy control. Among them, 15 microRNAs were up-regulated and 6 were down-
regulated. RT-qPCR indicated that among the 6 microRNAs we chose (hsa-miR-193a-3p, hsa-miR-144, hsa-
miR-342-5p, hsa-miR-31, hsa-miR-33a and hsa-miR-142-3p ), hsa-miR-193a-3p and hsa-miR-144 were
upregulated (P <0.05), while hsa-miR-342-5p and hsa-miR-31 were downregulted in the PTB children (P <
0.05). Bioinformatics analysis showed that these 4 microRNAs played certain roles in the signalling circuits in
molecular interaction networks interactional signal pathway networks between PTB and the host cells. Conclu-
sion  Compared with adult tuberculosis microRNA expressions, childhood pulmonary tuberculosis shows some
different performances and has some correlations with some signaling pathway and these microRNAs might be

considered as potential biomarkers of childhood PTB diagnosis.
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L5 AT B ( Mycobacterium tuberculosis, MTB)
TR T S 25 A% 0 s U N RS B vy Ei R AL T A i)
R A BRBOE R Z " 2011 4E 42k 870 J7
B T 4580005, 29 140 T3 AFET= . LB S5 R E B
MNGERRITATR 25 10% 2 0 MR T KB, L
HA A L B B IR TESS I S sie e LT
I PRFBUFNFL I, 4 5012 A 73 2 W iE 58 v ELA R
ML, IR L LE LS R AN AL 12
TR, S T R ME | DRt i 1 OB Y 2 F AR Ak
YT 45 120

microRNA J&—ZR [ EAA 23 nt 1) 3E 4 i3 FRLEE N
JEPE/NrF RNA | BERS i i 5 58 mRNA 5 5 1) i ik
PR | ECHE mRNA. PR A s 400 L, DT XS 5 A
PEATHE S5 R KRR . SIS KB, microRNA
TEGR KA R B RA EE MRS . BF
W R T — ARG 5 18 A EAE R ek
IR I B AR AR S A4 FH Y microRNAS - {HiZ 4N
1E, w5 20 UL 5 L EE 45 8% 956 A OC 19 microRNA 79 F 5% .
BT LEETE W) Y 45 A% IS 10 S 28 SO, 5 N 18 22 531, il
FERYL J5 K e, o e ik, 17 25 RBUAIAL, i
WFRATHEWT, LB IR, SIAA AF B
microRNA [J3R3K . ABF5E N T Agilent 3538585,
AR B 2T IR T R e LN A5 % A A
Il BAA% 4 i ( peripheral blood mononuclear cell, PBMC)
F5 7 microRNA |, i HISE I %' € f PCR #4750 1IE,
FFPPAL HAE A R bR 2 0 ) R I A RT AT, B AR
AP L microRNA 24 A Wy bs 2590 3 L 2 il 45 4% 1Y
I A2 Wi S AR 4
1 S
1.1 FFRA%

PEHRE 2012 4F 4 -7 A TERERI K= R L B Bk e

FHIf RBRIZ ISR 0 ~ 8 2 iy B L 6 il R SL g dl, 14
A 2.5 % SRR AR B Lo I R I2 BT AR TEAK 45 2006 4F

CLEES R IS MR RRGIT 7 260 1 o % AR I
9 il 4 ~7 B NS HAT RIS i )L, I T A e Ak s,
YL SRR DA HE IR R W R 25, il ok if
2 mL T8 mtoT.

1.2 Fi&%

1.2.1 RNA $ZH B PBMC (0% > 1 x 10%) , 45
A1 mL Trizol , FIAR 3454857 JEC A I PR O F T ZE 95 W 0, vk b e
5 min FAF I . BEE A 200 WL G475, B RIZUHENR 5,
HEZ,4 °C 12 000 t/min &0 15 min, B EJZ/KHH 550 wl,
Yo 2 IORE EP A b A GERBUR NS, -20 “CIFEH 20 min,
4 °C 12 000 r/min B> 15 min, A] JLAJE H 4 FORDTEE , !5
JEBAR AT mL 75% C W, R 3R IR, LT BT, IRAF T
=80 C k% FHHASEAYIEAR A FIHEAT microRNA K385 8
RS

1.2.2 J&E# Ul PBMC o mictoRNA f935i%  $2HUAY RNA
Z5E RN R R A P AG DN 5 I EAT microRNA 8 i R ik 3%
Rl o SEUGLH B 2 A AEAS RIS BB 4 3 SRR AR TE Ao a7 S B AL
oy 3 40, B4 3 Yt i, T RIEAZE A W H R BRA /i
4T Agilent human microRNA 8 F 4G . X258 J5 8 A F48 )32
HEE iz Gene Spring B0 i EA T IH —fRAL B,

1.2.3 RT-qPCR 5 & B hsa-miR-144  hsa-miR-193a.
hsa-miR-342-5p . hsa-miR-33a , hsa-miR-142-3p , hsa-miR-31 #f 17
RT-qPCR % §iE. 3 # 5 fi i} Oligo-dT ] %), 37 °C,60 min,
95 °C,5 min [, 9¢06E & PCR LA U6 NS, I Inl
miSeript L1914, T 1431 4957 148 1 hsa-miR-3425p; 5'-
AGGGGTGCTATCTGTGATTGA-3", hsa-miR-193a-3p: 5'-AACTG-
GCCTACAAAGTCCCAGT-3’, hsa-miR-144.5'-CGGCTACAGTAT-
AGATGATGTACTAAA-3", hsa-miR-33a: 5'-GTGCATTGTAGTTG-
CATTGCA-3", hsa-miR-142-3p . 5'-TGTAGTGTTTCCTACTTTATG-
GAAA-3' ,hsa-miR-31:5'-AGGCAAGATGCTGGCATAG-3",U6.5'-
TTCGTGAAGCGTTCCATATTTT-3', ¥ #2544 .95 °C,15 min,
94 °C 15 s, 55 °C,30 5,72 °C.30 5,40 MBI, 4 HEA 1
3APATEAE , WP BT, FAT I B A A A B 2 h b
e LR A AR X (R, B KRR U6 ik i AT R I —
TRALFE . L2722 R B microRNA FHEXH A L

1.2.4 HRELDITON S ThBe Al id microRNA $EARECHE
JZ£ TargetScan ( http ; //www. targetscan. org/ ) , miRanda ( http ; //

F1 ZHWABEKRER

R AR PRI el SERATRISR L3 WHIRPURITH  452R AR cr LW
% 61H o L A - + + ZERTBkIAR, Was TR ARG ST TR AR s
B8% A SR 7 - - + PSR DN izt
Bo2% Stk A + - + ZENSAE AT Ik L2 R iR
Bo2% SeAR G A - + - XU Z o738, PRI IR SR RSE R R e I
C I = B+ NS [ W=7 H - + - KU Z 338 ZEDIR S 2 1 IR LR ittt
4 3% g A - - +HHH ZENTRAE P AR B A5 R AR A Izt
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*2 fhig#E)L PBMC 5 R4 R %R microRNA
microRNAs FC Pl microRNAs FC Pl

hsa-miR-503% 37.373 676 31 0.026 807 224 hsa-miR-21 # @ 3.092 358 539 0.019 547 813
hsa-miR-193a-3p? 14.737 397 42 0.002 135 512 hsa-miR-4242 2.673 046 621 0.025 163 178
hsa-miR-324-5p? 9.507 305 371 0.046 357 049 hsa-miR-29h? 2.445 516 163 0.001 863 385
hsa-miR-136% 7.128 404 148 0.033 679 443 hsa-miR-142-5p? 2.223 223 003 0.010 544 636
hsa-miR-33a® 5.060 027 176 0.003 664 341 hsa-miR-342-3pP 0. 440 762 585 0.048 994 723
hsa-miR-141# 4.877 711 511 0.000 393 416 hsa-miR-150P 0.384 108 466 0.008 412 960
hsa-miR-17 # @ 4.840 078 344 0.032 765 805 hsa-miR-342-5pP 0.316 720 642 0.005 942 255
hsa-miR-34a? 4.493 758 517 0.039 763 671 hsa-miR-564P 0.052 817 809 0.047 075 722
hsa-miR-1442 4.302 542 471 0.001 347 956 hsa-miR-95" 0.041 409 443 0.000 286 025
hsa-miR-322 4.067 581 821 0.044 360 117 hsa-miR-31} 0.016 597 077 0.028 067 289
hsa-miR-142-3p® 3.751 994 813 0.005 011 450

a: #ik _EiA 49 microRNA ;b % ik F 845 microRNA

www. microrna. org/ ) Tl F A& microRNA F{J#EEL PR, $8 H 9550
P PEMERE R Y 22 42, F SAS 1 Annonation 4387 & G2 43 7 % &1
microRNA 51 3L [ 347 I §E 70 #r S 3 T KEGG #1 Biocarta f
Pathway & #5347 .

1.2.5 Geits#irik R SAS Bl br RGUA s i il &
RHATREET BT AN ¢ K0 2 S BE PR 3K 3 Ao SPSS 17.0 SEit
AR 2 VB AT I ST R AR ¢« K3, P < 0. 05 S Seitas 2
5o SDS 2.4 B Xt Bt PCR 45 LA T LIS 404

2 HR

2.1 microRNA % i& 3% B # | PBMC ¥ microRNA
89 Rk
HE microRNA FR TG R Z50L, BOE (LS 4L/ X B4 22
S IRE L (foldchange ,FC) >2 H P <0.05 M4 F,3 K&
52525, HLA5 3] 21 A JLE IR Z5 4% 458 5 235 B9 microRNA, 15 4~
EAALS RSB LIRL,6 NFRIE T, WK 2, TR ESHr
133 FRIk R K Rk T MY microRNA A, LA 1,

P2 P1 P3 N1 N2 N3

! hsa-miR-503
hsa-miR-30e
1sa-mi§-42§

hsa-miR-29b
nsa-mir-
hsa-miR-1

hsa-miR-33a
hsa-miR-
L m ok

hsa-miR-193a-3p
hsa-miR-
hsa-miR-324-S5p
hsa-let-7d
hsa-miR-221
iR-320b
-miR-181h
hsa-miR-222
ebyv-miR-BART13
hsa-miR-221%

R-151-5p
R-320c
R-320d
R-505
nR3erso P30
n -ap .
R-342-3p g-2.00
R-150 1.00
R-342-5p [M0.00
R-31 1.00
R-5 64 2.00
-miR-95 3.00

Nt Pa2E;P. 50 &M & & 7 mictoRNA #4855 K ik ¥ .40
R THAK, GEATIREA
1 microRNA £ R REREHRE

2.2 EEFREEE PCR BiE% A 4R
X R 55 S AT 52 98 O 5 B PCR B IE, 15 31 6 b

microRNA 7E52 56 2H 5 %t B 2H (9 A X 338 &, A7 e #0453 L)

- AACt FIRIYA microRNA AHXS R A EAETE B (B 2) o hsa-
miR-33a, has-mi-144 | hsa-miR-193a-3p , hsa-miR-142-3p F ik I
P4, hsa-miR-342-5p \hsa-miR-31 35 F i, Sk g R—8, &
¢t K98 43 M7 , hsa-miR-144  hsa-miR-193a-3p . hsa-miR-342-5p , hsa-
miR-31 £ 7 A G # L (P <0.05) . hsa-miR-33a hsa-
miR-142-3p 22 R TG IH#E XL (P >0.05)

250yt
20 ooy
1.5}
1.0+
05}

0= . —

a
0.3l 4 5 6
1.0}

-1.5¢
20t

FIXFF A - A ACt

1: hsa-miR-342-5p; 2. hsa-miR-33a; 3. hsa-miR-31; 4. hsa-miR-
193a-3p; 5: hsa-miR-144; 6: hsa-miR-142-3p
a:P <0.05,microRNA & & ik £ F A %4t 5 &L
B2 6 Fh microRNA 7EL 3 A 53 RAMIBX RiZE

2.3 microRNA-mRNA A48 Z 4 8 5 #

£ TargetScan ,miRanda FNAS3] 2 P PEAC AL AT H
hsa-miR-342-5p 3L K45 33 4, hsa-miR-144 #LFE: K 63 4>, hsa-
miR-193a-3p #UELH 9 4>, hsa-miR-31 #LEL[H 13 4~, SAS IjfEs)
Hr s , Sk SE R R D) BE 53 31 o SR AE 7016 B S s P T
A S A A A A 8 AR BT AR A R R AR R Y A
EFJT T, Pathway 25 5 7% AH SCHE L R 7] 58 2 5 £ MAPK
JAK-STAT \NF-kB . TGF-B . WNT PPAR A HGR s 1o (5 =58
FEA .l IIREE i & Pathway 7047 71, hsa-miR-342-5p |
hsa-miR-144 hsa-miR-193a-3p #) % 5 T MAPK {5 5 1% 538 %,
hsa-miR-144 £ % 51 JAK-STAT } Wnt {55-& S5@ % , hsa-miR-
193a-3p \hsa-miR-31 £ 5 T NF-«B {5 515 %,

JUE R L3 PBMC Hhrfifi gt t 1 21 P S R a5 1Y
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microRNA | 454 B R 8 5 45 4% #H 55 1 microRNA #f
5% S A5 PP HP A 2% microRNA BF 5%, #8 B hsa-miR-
144 %8 6 47 RT-qPCR 383IF , 2/~ hsa-miR-144  hsa-
miR-193a-3p \hsa-miR-342-5p \hsa-miR-31 4 F microRNA
FENEE B LS R A | i R B A it %2R
(P<0.05),

S5 ey EEOE AN M G, 2 th B B R AN i 2
S — A IR SR A AR 2011 AEBFFR I
A% R o e NS B AN RE AR R R
microRNA Jz v ' | 35 % B microRNA HE7E ik 4% Jik e
SR BRI E] . Ma 2607 5 1 kN RUSe 2
W BTG 40 B AR Y miR-29 J¢ IFN-y [y Rk 7K
PR EICFR  $& i miR-29 &L TFN-y bRk 4 i
SERAT TR IR 7 | S 1) S5 L o

AU AT T BN 45 A0 5 1) microRNA
FkER I, IKRSLBEE MRl 45 %% PBMC
e T 26 422 5 5K microRNA, Liu %
FHSEARZ T B2 O BR85S v o B BOR, TE i 45 4% (8 3
PBMC H 3 T 28 Fp &N 2 FhF )& B microRNAs,
LEEAFRZE 7 A microRNA A g5 B mir-144 =
AT T 3 M, 38 3 DI RE 43 B & B mirl44 s« A] DL
IFN-y F1 TNF-u (1774, T T 48 i 3 58 7 Az 40 il
VEF . [RIA, Wang 251120 7] 3 DRI G H 4o 35 2 1 il 4%
% T ORI 235 A% S A B %o LA [ #E 4T microRNA ik
MIEE, & B0 17 F microRNAs 7£ 3 4] 8] 2= 73R8,
hsa-miR-144 75 1% 2 5 i 45 4% 20 5 (e 20 i LA rh 3%
ik L, Jf i it qPCR #E 4T T UESE. fE H 171
microRNA-Gene-Network A} 57 47, hsa-miR-144 £ 23 4~
UL KGR TR . ZAFFEHEIR hsa-miR-144 7] GEZ:
SRR E . SR, Wu %53 PBMC T 1L PPD i
S0 3 5 I E microRNA ) 38 35 1% ¢, hsa-miR-144 |
hsa-miR-141 thsa-miR-29b ¥ Nk N, 5HALAFIE
O R BFSE R B hsa-miR-144 | hsa-miR-29b |
hsa-miR-141  hsa-miR-21 * _hsa-miR-424 7£ 45 4% &£ )L
AR L IR B, $E 7R 53X € microRNAs A]
RE N A% R S 7E microRNA , My HAE S5 42 8 g v Fir B2 1)
ER A ff it — 205, BT B A& T 45 2% M ¢
microRNA I} LR BT RN, X FILEAZ G5
microRNA 284k T AN 22, X 28 microRNA 2754 JL#E
JEYY 5 R R microRNA IR 3 — P Bk

SRR B A — B A 1 A P B0 T, 7 LR
JetE EAMA AR, USRS TR ARMNE SR
T, DTS B i LA B9 1 2, TR B 1) H 1
A ST A , 25 BOHF R e e 5 it 5 E &
[ 52 44 G Toll 4 32 44X 55 (1% A0 BLAE T, W =i 410 161
MAPK JAK-STAT |NF-«B Z5{5 53 i, KT Mbt

PR 7 o R R B e 1 TS S MAPK
{55 %, e #F TNF-o, IL10 F1 50 4% 40 Jfd a1k A+
(MCP-1) 55 41 Jfg 4 AE P 5 09 & B8, 34 58 BT 45 2% 3%
BP0 JAK/STAT 38 e 15 34 240 W 36 9 41k A 0
-5 Z Fh AR BRI BEAH ¢, 45 4% 20 B 1 vl i 1o 15 3
JAK/STAT 3 B H T , 5 S ) E e i v
TAREGE, MTB B4/ BB 4SS, it TFN-y
5 LAM 2L [ 00984, 1805 NF-«B i %, 5 S 0] Sk
NO AR NO fy 7= A2 N AR DU R o A
5T AT microRNA AH 5CHE 5L A D) g 43 #fr I Pathway
BT, K2 5 3R38 microRNA £ 25T JAK/
STAT MAPK NF-kB 45 25 1% & YL A OG5 5 38 %, 7
S5R T BT 838 i microRNA 345 A0 OG5 53 1, M\
AL S i 2, SR B H W 43 B & L hsa-
miR-144 } hsa-miR-193a-3p /3l &5 T W &5 51%
S, PR H] RE R S5 AR IR YL h i AR AL, W A
20X A T A SC T RE AR

ZE LTkl A R I T —HEAE N 45 A% L
122 BRI AT microRNA | 3X 28 microRNA A §E/E H—
PO o Fi2 W s T ILE S e Wi, 45
B A2 WA T 1 S
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