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DA LA FR S

(HZE] B #ddEYEEEE, NRGKFER S5 S0 B IR EAIHE A 55 (B-ALL) %
A FALE, A ST SR AL i S . AR AN LB & GEO R 2k B- ALL [ microRNA
(MIiRNA) .t - #4iE , F FH Qlucore Omics Explorer 3. 0 4K {7 i 14 2 5 #3K miRNA, 14347 145 5] 2% 57
MIiRNA 55 K5l gt RNA R S 45 B 09T SR JE 0 DL 25 7 miRNA i b 25
G, SI50 , IREE E NI A IR . R JLIfEH 15022 7 miRNA, i 74
mMiRNA ik 34,81 miRNA A F i, i id 25 5 miRNA Jy 0 iU ZE 4835 M 45 7] %1, hsa-miR-126
1 hsa-miR-486-3p 45 Kk (I HE KL A, H P hsa-miR-126 By ¥ L K £24% MYC £ 5, hsa-miR-29a . hsa-
miR-130a F hsa-miR-181c % K & A K A% AR 4 % RNA, £ 4% XIST, hsa-miR-181a-2 . hsa-miR-181b-2
1 hsa-miR-663 15 K %% 5 F 434 CDX2. YY1 4, hsa-miR-126 $I1 35 [ 138 24 4391 o &
FIWntiE g, gt RS BT T, hsa-miR-29a . hsa-miR-126 il hsa-miR-181 i &
B-ALL [#%.0 2% 57 miRNA, L HFE ST CDX2 KA AE4ufis RNA XIST AL P MY C LK 7 B-ALL
MR AR S EBAE L , FTRE VS AL RTR T A o
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[Abstract] Objective To reveal the involvement of molecules in the pathogenesis of B-cell acute
lymphoblastic leukemia (B-ALL) by bioinformatics analyses. Methods The microarray data of B-ALL
were downloaded from the Gene Expression Omnibus (GEO) database and Qlucore Omics Explorer soft-
ware was used to screen differentially expressed miRNA. Based on the differentially expressed miRNAs,
we predicted the target genes, long non-coding RNAs (IncRNA) and transcription factors (TFs). Then we
constructed the miRNAs-centered comprehensive regulatory network. In addition, we performed functional
enrichment analysis to analyze the functions of target genes. Results Of all the 15 differentially expressed
miRNAs, 7 miRNAs were of overexpression, 8 miRNAs underexpressed. From the miRNAs comprehen-
sive regulatory network, we found that hsa-miR-486-3p and hsa-miR-126 regulated a large number of target
genes, hsa-miR-126 including target genes MYC. The hsa-miR-29a, hsa-miR-130a and hsa-miR-181c regu-
lated a lot of InNcRNAs containing X-inactive-specific transcript (XIST). The hsa-miR-181a-2, hsa-miR-
181b-2 and hsa-miR-663 were regulated by a host of TFs including caudal- related homeobox transcription
fact2 (CDX2). Additionally, the target genes of has-miR-126 were enriched in Wnt pathways. Conclusions

The expression of hsa-miR-29a , hsa-miR-126 and has-miR-181 family were significantly different in B-

ALL. Target gene of MYC, TFs of CDX2 and IncRNA of XIST may play important roles in the develop-
ment of B-ALL, serving as a potential therapeutic target.
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201k B itk I 48 B o 5 (B- cell acute
lymphoblastic leukemia, B-ALL )& —7#f 1 B bk 2 21
LA M98 0 T S B | A R IV
S PRI L 200 B s A DL s BT
JLEE, AR XD UL HET, 25 A S itk e 2
WL R R 2R 2 5 I8 iU 2 I 4 2 [F] 4R
FHAYZE B, Hod microRNA(miRNA) ™+ K 8531 4
i RNA'" (long non-coding RNA , IncRNA) il #% 5%
[Xl - (transcription factor, TF ) % 5[5 &35 By 5 , 12
A F= 28 v ) B L2 R 4 o mIRNAGE | J FE
MRAWIE BF R, RTRATNER & I8 28 T
[ 2353 H7 B-ALL A ALl P el . PRk, FEARAIT
FER A TIE HAEYE BoF 05, D225 miRNA D)
A LR Y BT 22 5 miRNA FIHEJE A | IncRNA  TF
(R4 5 2R I DAL A B RN 40 BT LA 25 57 miRNA
DL TRIEM Y . ARG K887 B-ALL kA
RIEHEZOERIN 1, o8 B-ALL 2B FG 7 4
HET BRIRARYE BT B A= AT

XNRETTE

— A

M GEO ##& /% (https://www.ncbi.nlm.nih.gov/
geo/) TR miIRNA ikt Fr £ 48 (GSES1908) ,
AR 35 1 5 L 22 2 L R I JBE 0 e R PR 24
BEAWEFERT Civin CHESE . B R4S T 29
B-ALL FEA, 11 il FEXTREFEAS . S T 451 B-ALL
2H 55 R IR AR AR (1 — B0, A [ I 3R 5 o A
AR AR LY R A A T RS DU R P 2 3K i 22
INEY o BT 1343 B-ALL BEAS | 10 53 filt B ot B RE
AT 22 5 miRNA T,

Sk

1. e ds ab 38 K 2% 5% miRNA %3872 #l F Qlucore
Omics Explorer 3.0 x4, Sexi £ (5 B A s i fL
REFR P50 0, b5 ifE2E N 1) |, PRI 1 T — 4k
4343 #H7 (Perncipal Component Analysis, PCA) 5]
PR s SR 5 R PR AS A6 50y 12 0 4k 2 S 3R
7K miRNA, H:fjifi & 2% =2 fold change, P<8.4e-7,
Q<5.1832e-5; I HUAH Nz 1 TR ALK

2. miRNA 55 58 5L 5] /) 8 42 43 1 : MiRTarBas™
(http://mirtarbase.mbc.nctu.edu.tw/) &% [ IR E A
SCHIK 2 22 S0 E B miRNA 5 3L ] A% # [m] ¢ 2R 4%
P J2E 5 S IR oy A s e (5256 Q, %M Luciferase
reporter assay .GFP reporter assay 254t 15 S UEH ) |
55 UF 4 (SC 5 R, & % & gRT-PCR., Western blot,

HITS-CLIP .PAR-CLIP & Microarray 55 H-fth SZ 56 1iF
W1). %4 StarBase'® & ik CLIP-Seq 5255 454 |
MRNA F% figt 2 U ¥ %% 4 LA % % & TargetScan .
MiRanda . PITA  PicTar . RNA22 Ti. /™ i 7 1) 7 ] 4%
AT S 745 0 miRNA S PR RS i 12 5 o) 4
(T ) B =4 Fh o R F s 4R 25 3L o R AfF o
MIRNA L PR S Sk W 5 25 6 i i 40 &
A3 AR A TR L AL D42 2 56 QU N AL
R), Je 2 S5 RUSESR Q Hifi 18 5 23 BRITTAYHY , 743
A5 mIRNA FERE R 25

3. miRNA 5 IncRNA [ il ¥ 43§ : StarBase
v2.0' (http://starbase.sysu.edu.cn/) J2: LA 37 it 37 #F
58774 19 108 £ CLIP-Seq(HITS-CLIP .PAP-CLIP .,
iICLIP, CLASH) % 4ls , M1 4R b &R 48 4 % &
RNA-RNA M EAE M4 . M starBase v2.0 /1 2k
miRNA 5 INnRNA A EAEHIC R 2, P ig 31 22 5
mMiRNA 5 IncRNA #4554 .

4. miRNA 5 TF (%4 73471 : ChiPBase ™ (http:
/ldeepbase.sysu.edu.cn/chipbase/) 4 18 i 43 B = 18 1=
ChIP-Seq 52 50 B 48 74 A LT T e sk 745 &
f7 i (TFBS) , %52 T TF 5 miRNA P56 R o i
TFBS 454 10 Fl oA 2 fih miRNA JE [R5 37 13575 kb
X T ¥ 1 kb [X 3, M CHIPBase % 415 )% T %k
MIiRNA 5 TR HR , WPkt 22 57 miRNA 5 TF
(IR EE -

5. LA miRNA y H1.0 B £ 4 18 45 90 25 g 4t
Cytoscape 3.1.1"/(http://www.cytoscape.org/ ) J& I
1) 19X 28 AT AL AN A3 B R, TR 23— TRIAH B4R
B EA PTIALAY R 2% . I Cytoscape 4 /4K
AT 22 5 miRNA 5L, TF AT IncRNA 45
Bt , F AT AL A LA 22 5 miRNA A LD 2R R
4

6. Z5 A A 5 W 4% B R O BB AR o BT < R R
(degree) 245 M4 b 5127 sAE I AL, DT
A INRCE Z2 07 SO 07 A5 (hub node) 5
Oy VERENEAR D T SR ARG A TEIRE
W2 B0 AR R TR AR R G iR
HOCHEMER, BB . ASBESE, TR
MIRNA Sy HC 18 Z5 45 8 42 W 2%, i DL SO R
(Gene . INcRNA | TF) 7% # miRNA B0 5(=5 A #% 0>
BT

7. miRNA FEEL R (4 LR W2 i o0 B - A2 0245
S BRI ( the database for annotation, visualiza-
tion and integrated discovery, DAVID, http://david.
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niaid.nih.gov) " A A RIASE Y 3 DR R AL R G825 A Y
AW REFERS B ARk i i W AR AR Y
B AFF0KE miIRNA BISEIE R |14 2 DAVID 7E2k
B, vefE DAVID HEE R D BEH B, X miIRNA $1 %
AT T A 38 AT

miR-29a . hsa-miR-130a #il hsa-miR-181c 4% K& 1)
IncRNA, fJ $if XIST, Hsa- miR- 181a- 2. hsa- miR-
181b-2 Fil hsa-miR-663 i K i 1) TF, f 4 CDX2.,
YY14,

A AZ O HEAR T B0 3% (38 2) T, 2 Bir 31 20 /> 4%

OFFR : A 102 IncRNA 4 XIST, 3 R 1947~H
TF. SRR AE M SR F CDX2 (1 5, Heid 3
1. 2% 5327k miRNA 20745 5L . h GSE51908 % Bk 11, BIERZ 11122 5% miRNA, .45 T hsa-miR-
RAE PR 13422 5 mIRNARESF o 5431k 181c. IMifE M #E KL P CDX2 5 i i H % 42 2| hsa-
FYE L, 8 FEIA T HPCA K (B 1) iR, A4 At ¥
TR o 5 N I E AR B REAR Z ) )
ZR HEBESFE 2, RG2S miRNA ZRE
It miRNA BTG LER (3R 1) AL, A5 16125 57
FIRmIRNA, i 743855 LR, 81k R,

2. 7255 miRNA K HRO 25 G R 78 P 2% < AR s LA
25 5% MiIRNA g HC [ 25 R 0 2% [ (&1 3) mT AT
hsa-miR-126 #i1 hsa-miR-486-3p 4% Kt Y40 KL [,
H:rp hsa-miR-126 (1) § 3 [ 41 55 MYC J: A . hsa-

& R

O B-ALLE#
W {eFExT IR

1 2% miRNAE ) =4t T 15000 (PCA) &

TP Feaanant

B B-ALLEH
O fhext iR
phenotype
hsa-miR-342-5p_st
hsa-miR-342-3p_st
hsa-miR-486-3p_st
hsa-miR-663-st
hsa-miR-29a_st
hsa-miR-339-3p_st
hsa-miR-138_st
hsa-miR-768-3p_st
E hsa-miR-130a_st
hsa-miR-126_st
hsa-miR-181b_st
hsa-miR-181a_st
hsa-miR-181c_st

2 255 miRNATRE IR Hrnal

F1 =5 miIRNAREFS XN mIRNATE L&

mMiRNA %5 miRNA £ Fx FikzFIEMN gl
hsa-miR-126-st hsa-miR-126 A UCGUACCGUGAGUAAUAAUGCG
hsa-miR-130a-st hsa-miR-130a A CAGUGCAAUGUUAAAAGGGCAU
hsa-miR-181a-st hsa-miR-181a-1 i AACAUUCAACGCUGUCGGUGAGU
hsa-miR-181a-2 k% AACAUUCAACGCUGUCGGUGAGU
hsa-miR-181b-st hsa-miR-181b-1 A AACAUUCAUUGCUGUCGGUGGGU
hsa-miR-181b-2 i AACAUUCAUUGCUGUCGGUGGGU
hsa-miR-181c-st hsa-miR-181c¢ A AACAUUCAACCUGUCGGUGAGU
hsa-miR-138-st hsa-miR-138-1 ! AGCUGGUGUUGUGAAUCAGGCCG
hsa-miR-138-2 T AGCUGGUGUUGUGAAUCAGGCCG
hsa-miR-29a-st hsa-miR-29a M UAGCACCAUCUGAAAUCGGUUA
hsa-miR-339-3p-st hsa-miR-339-3p T UGAGCGCCUCGACGACAGAGCCG
hsa-miR-342-3p-st hsa-miR-342 T UCUCACACAGAAAUCGCACCCGU
hsa-miR-342-5p-st hsa-miR-342 TR AGGGGUGCUAUCUGUGAUUGA
hsa-miR-486-3p-st hsa-miR-486-3p T CGGGGCAGCUCAGUACAGGAU
hsa-miR-663-st hsa-miR-663 T AGGCGGGGCGCCGCGGGACCGC
hsa-miR-768-3p-st hsa-miR-768-3p L UCACAAUGCUGACACUCAAACUGCUGAC
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miRNA @
Gene ©
LncR [
TV

[l 2 @ N EARE mIRNA, 2GR TE AR 3 Gene, 1 G 1E )7 TR AR INCRNA, 56 VIEARE TR, Bl 104 K/GHE  CDX2 i 31 22 5%
MIRNA; Hirp 542 Fr g (6 miRNA S XIST #2225 miRNA, B FRIEAR K T RIZSA A SRR 235 MY C  XIST .CDX2
B3 LIZES miRNA LAY ZE A I P 45 &

F2 LMk BIRENA I 2= 5 microRNA A% O SEAR
kR

[N SN AR 2578 (TF/IncR/Gene)
CDX2 1 -
HNF4A 10 TF
GATA6 7 TF
HEY1 7 TF
TCF7L2 7 TF
USF-1 6 TF
NF-xB 6 TF
NRSF 6 TF
p300 6 TF
XIST 5 IncR
PU.1 5 TF
TAF1 5 TF
YY1 5 TF
c-MYC 5 TF
E2F6 5 TF
MYC 5 TF
BAF155 5 TF
HA-E2F1 5 TF
Inil 5 TF
STAT1 5 TF

miR-181c. %045 H (AT INcRNA XIST, Hii# 2
B A 5, B & 4% 5 1~ 22 5% miRNA, £ 45 T hsa-miR-
29a.hsa-miR-181c #1 hsa-miR-126.,

3. hsa-miR-126 # 3& [K (1) 38 [ 43 B 25 S - hsa-
MiR-126 #1 JE [A] 4 A5 ) 2% 38 B0 B 285 SR Bl o, AR
F DR B HETE Wint 38 2 | 25 B e R b R am .
i, Wnt/B- catenin i % 2= 5 A 48 it 2% B XL (P<
0.05), 1M H. & 48 4 M55 MY C BEA

Wi

NAB-ALL £ 4E & RJE 23 W & 53
52 2% 1A ) 24 [ 8 42 19 45 21, L miRNA
INCRNA 1 TF X 5& P 2 18 A iR 2 AT 2 I 25 vy
BRIy AT S 53172 5 miIRNA Z5
AR M 4, 52 I hsa-miR-126 45 5 114 58 3k A
£34% MYC H:[H 5 hsa-miR-29a 845 K 4 IncR £u4%
XIST; hsa-miR-181a-2 #il hsa-miR-181b-2 44 K4+
) TF £145 CDX2., YY1 45 ; 15 5| 20 M 0 by, H
o114~ 4 IncR XIST, 45 1914 TF, £U45 T PU.1,
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YY1.p300 NF-xB F1CDX2 %5, FRATIA N IX BE4% .0
o3 F1EB-ALL KA Kk Rl A VE M .

T I 58 10 4P 2 10 200 B 1 Ak AR [
AN R E LA TR BN R 235 T e 2g i
X 55 W 45 43 B A5 B R B AR KB 43 S TR 2 A AT
B o FEAZ O FR TP 57 7 PULL, wasaki 25 il
Staber 25 BIFFY & BB 6] 3 i 20 R Y A 3R ST A
I 240 e ) A A A B A AR . SR IR
PULIZE T Il 20 M 1) ok L R A At i R A B ik
TR E EEAEA , PU.L kB4 mT 6] S 2808 1l
T 241 B 1 9K EL 3R LR AR A A0 o R B A
PU.L IR ZAEL ATl M40 & B 2 BT 51 R A&
PEFTIMNG . 3X A 06 PUL IBF9E 45 3 S5 3AT 40T
NN D HOFRTE B-ALL By & 2F % i 21 & 54
AR AT,

FWEA% £ E 45 DNA FIZH R ik 2211, 045
CeAk  FH IEAL BREIR Tb ANz AL S A8 X L R
ik . DNAZHIFEE i iET . Rb & FHa iy E2F
I S R 5%, SR Rl 24 B SR 0T 1% Gu/S 1, p300 X%if
G/S 1A Wi P8 15 /5 1], p300 5 Rb 45 & il 1
CDKG6 47 11 R B i Ak , M 11 /B2 iR L. 1 Rb 1] &5
A SR R - E2F , 40 E2F o kH S I I R % 57, A
T 00 341 400 B0 N G 3T R A S 38, ol 200 it 452 B2 1 G 3
G.J51,p300 2 5 T Rb BERZ 1k , pRb AN fE 5 E2F
FEAER , (75 E2F i 230G ST 2 JE 1
341, p300/CBP 1 kil Bl ik 7, 9 YY1 S5 4E 5]
B B, il A A AR P G e i AR A5 T
TR EL, BB Sk I+ 5 R 845G . p300.YY1,
E2F ZEIRAIAE S WA B A A O BEAR 1Y, 5 0 AT 4 21
EIER.

FH 4 ] 28 AT A% 0 AR CDX2 3% 45 31 111
25 miRNA, & i 08 8r . Scholl 55 fil Rice
ST LB, CDX2 45 i Rk, 235 i HOX 2
PR R i A ik 2L, (01 3 1 AH 40 BRI PE Y A, S8
P I & A2 . T L Riedt 2821 Thoene 45'2'ff
TR 455 Bon , CDX2 Fik K V-5 JL# FS A ALL
F1ICDX2 Tl AN R A K. MY Hr & 81 : CDX2 §%
S F 45 hsa-miR-181 5% , CDX2 J: K 1y hsa-
miR-181c £ [H , [H It hsa-miR-181 5 CDX2 2 [H]
SRR 7 EMIE TS & B, CDX2 5
Wnt 18 % % U0 A ¢ o i &P HE Y R B, NLK
(NEMO-Like Kinase )& [A & miR181 5 il 5 [A] 1y
H )8 ¥ wnt 3l #% . B A8 - hsa-miR-181 5
CDX2 M E I, Hid it NLK 237455 Wnt 18 %

PR , TS e 2 B AN MRS A AR T S A
A, MY C 3K 2 hsa-miR-126 ¥ JE A , if 2 Wt 18
BT WL . 255 LA A - hsa-miR-181 Z % i
if CDX2 1845 NLK FE DX Fil hsa-miR-126, M\ ifij 8 45
Wt i % e R i N 2 5 T B-ALL (&4 &
o

MR AR 22 (ORI T 26 I, JLF- 7 2 10 A A B Bt
IR (B AR BEAN A | Ik 4 200 Bt AN 21 20 B i 4 A) #8
INCRNA 845, IR 4 5% F 15 /) IncRNA 7] fig 23 BH
Al i 240 6 A, AT BOAS ) 49 195 - Yildirim
SRR R B, XIST 2 25 T 30 X Y (0 (K P0G
(X-reactivation) , 1755 X 8 FE K ( X-linked gene) 5+
WAIE AL HE TR A i i R R 4 FLT3 A
c-kit, MIZEA3A A 1, hsa-miR-29a 1 45 4% O 48 bk
HXIST, Jeon %5 ' 5E B, YY L i F s vh 45
P XIST 454 ARk XIST 454 3 X Yt ik -, i
XGRS . Wang 55 ZERESUIL AR FEAR
R FRIR Y YY1 I NF-«B 4 miR-29 1Y 33k ,
A 2F i gE At g A, AR A Ak, T R S LA
Joa B & kR . RN A < hsa-miR-29a i i3 NF-
KB Y'Y LA AR FH I TE XIST S X G (e {4 26 3% it 4
25, T 52 0 X-linked 38 R 58 634 , 5 B-ALL
W R

2 I i iR : hsa-miR-126 . hsa- miR-29a #/ hsa-
miR-181 Z % & B-ALL A 4% 0> 22 5 miRNA, J H:
CDX2, XIST 1 MYC A 7 B-ALL 1Y % A8 & Jié it
PR B EZ VR, vTRE BRI TR . AR
WFFE IRATHIH miRNA S F- i 1 2% 55 miRNA, 255
A3HTHE 2555 mIRNA 5L IncRNA FI TF (145
B s DL LS 3 A 53HT 25 5 miRNA [ 255 1 15 ™)
%o LR IR S ARASAE T 22 5% miRNA A5G 14
P T 3X 52 BR T 25008 2 0 A7 A, A il
KRG —E WA T Em RGN E A 5%
Joa KA S LRI AN R B — B N R R, A Z
82 R TG RS LR B Aok i e . A
56 AR B Sl FER T EIE ] RNA FIR Z R 8 A
LTS EESES ACRSE LI, 228
¥ L5 BT 7k, nl DB AR IR N 2% -, R G KF-
AT A A o F I B TR S R IMTRA T
AR5 1 AR kTR R R S R DL G e

% % 3 ik
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