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microRNA-296-5p HUAE P F il Sz
AEM & v i

kB ME KA MR ORE DEXD AR

(HFEHRRXFWBEILETERIAILE, TH &F  210008)

[(HE] B/ X mo-microRNA-296-5p (miR-296 ) #LJE K U I BEATAH G A= 0 15 B0 M, TR A
WF5E miR-296 5 il & & AHOCH A=y~ F D Re 4R (3R Ak . 3% N PubMed. Google 555 B R T HIG &R
miR-296 WA W5, FFidid miRBase FRBUHFFVRAE L SEAL PR SFYE s FIFH TargetScan 0¥ FEUEAT miR-296
FUFIEE T s JFFH DAVID Bioinformatics Resources 6.8 Bt ZEXT ¥ N A TIIRE & 00015 FIH KEGG $di
PEXTHEIE R HEA T 5 Sm i . R CA SRR W] miR-296 fEVF 2B YAl B RS ZAEH, 751
TEL YRRl R EEAASE . miR-296 AR RN 2 50 FOGE . QURA o A ey r B, SRMNESWE
SR R W T MAPK 5 SOl . Wit {550l B . TGF-B 5 il KSF (¥ P<0.05) o 458 #id X%l miR-
296 HIFEE A S AT, HFSE miR-296 7EM & B T AVE AR AL T ShRs SHLHIRZR 2
[FEYKILRIZE, 2016, 18 (12) : 1302-1307 ]
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Prediction of microRNA-296-5p target genes and its application in lung development

ZHANG Ying-Hui, YANG Yang, ZHANG Cun, SUN Yi-Fan, ZHU Wen, MA Cheng-Ling, ZHOU Xiao-Yu. Department
of Neonatology, Children's Hospital of Nanjing Medical University, Nanjing 210008, China (Zhou X-Y, Email:
xyzhoul 61@163.com)

Abstract: Objective  To predict the target genes of rno-microRNA-296-5p (miR-296) using bioinformatics
software and databases, and to provide a theoretical basis for further studies of biological effects of miR-296 in fetal lung
development. Methods PubMed and Google were used to search for all reported literature on miR-296. The miRBase
database was used to determine the sequence and evolutionary conservatism of miR-296. The TargetScans database
was used to predict the target genes of miR-296. The DAVID Bioinformatics Resources 6.8 database was used for the
functional enrichment analysis of the target genes. The KEGG database was used to analyze the signaling pathways
of target genes. Results miR-296 was reported to play important roles in many biological processes and have a high
degree of sequence conservation among species. The target genes of miR-296 were involved in biological processes,
cell components, and molecular function. Those target genes were significantly enriched in the mitogen-activated
protein kinase signaling pathway, Wnt signaling pathway, and transforming growth factor-f§ signaling pathway (P<0.05).
Conclusions The bioinformatics analysis of the target genes of miR-296 provides a basis for studying biological effects
and mechanism of action of miR-296 in lung development. [Chin J Contemp Pediatr, 2016, 18(12): 1302-1307]
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EREEE TR EE AR, BT
WGHTIA G N IR, 0 R A i . 20, B8
MU A RERRT ZZ MY b H %R
A, fEET . AR E T MHAE S ]
VLA 35 55 43 A R 43 W6 R 5 AL A 98 Y b B F )
T4 B 1Y 434k U T microRNAs ( miRNAs ) fE N
— R HL PR 5 i PR HOK O 238 19 AR 4% RNA,
CINSTHBUNER: 47553 Wk S IFH BN IR IR N
FOSEN P, R HAYA R . RSO 2 i A
5ERW] miRNAs 225 T AR E A B RN
ZR A R, EOR R 2 X il & B AL R A
I, W25k B A HA R LA miRNAs 1 1F
RIHBFFE, 4 ro-microRNA-296-5p ( miR-296 ) .
AN, ATE T AT 45 4L, AR
F miRCURY " LNA BRBUEH (v.16.0) FiA, ffi
k25 5 Rk B 0 miR-296 I 2 405 1T Real-
Time PCR $3IE %o SRS, A B A SCHk i E 1Y
miR-296 Z 5 1y LY 22 i 78 L T hg. ok A WE
B2 HT miR-296 JE ARG LRSFHE, JF#l miR-296
MUFE LR, XL S N T DB SR, R
e Gl B B AR T, IR AMESY miR-296 7E fifi &
B YT SRR SRS 5

1 #MRETE

1.1 miR-296 MEAXEWMFRER

P £ PubMed . Google 555 B ## & T. H.25 ik
miR-296 CLA SCHRARE Y DIRENTE; 4% miRBase
( http://www.mirBase.org/ ) 2548 miRNA J¥51, 747
miR-296 A PRF 1
1.2 miR-296 Ky 8 & & il & 48 & FE &) Gene
Ontology 431

I TargetScan6.2 ( http://www.targetscan.org/ )
PicTar ( http://www.pictar.org/ ) M miRanda (http://
www.microrna.org/ ) — K HE FE A FN B4, X
miR-296 47 #8 2L K #0022 Y Ak I
B L B AR A BT T Y 8 TR DAVID
Bioinformatics Resources 6.8 3 & J%# (http://david.
nciferf.gov/ ) W Y Gene Ontology & J&, X miR-

296 [HEELA AL G HEA T IR = 4R 04, IR R
ErER L ) AR R ( biological process, BP ) .
47 F 31 58 (molecular function, MF ) F1 2 i 2H 43
( cellular component, CC ) 43#7 DL Kt 25 1 434,
PA P<0.05 9 & VERIH, 23038 BA G A
SCH) AR
1.3 BERNESESERIN

1 KEGG %t 45 % Chttp://www.genome.jp/
kegg/) H Pathway Ui XS miR-296 HHELED 7
555 Tl = E 01, id Fisher Exact Test
WA PAE, DL P<0.05 UREEEE ARG HIXT T 5
HA G55 SUWE 57 5 Sopein i %

2 #R

2.1 BHEHHNESEM miR-296 3 5 E T2

B|E20164E 6 1 H, LA miR-296 HHE %
HEin], 7 PubMed. Google %Ki & T.H FilbfT1i 2,
RIA 100 5 SCHk, ¥R HARTIREHRGE 2 25 R
miR-296 FZ S5 | B s T L 4iM Ak
L8 & A S Yl R . miR-296 25 Z Fjp 2l
F g R RS, AN . A B A R L R I R
A SCERFEHT, miR-296 38 AT B A PLK S
k7N M SRR AR g A A7 0 s 3B T T miR-296/
S100A4 ihif 5 N B 59 b K2 — [B] B A1 fin e
1 42 28 11 °'; miR-296 1 CYR61/CCN1 i& i YAP
(AP 3k NF2 F il I R 41 e i =228 7 1%
TR PE VT 7, miR-296 1 ot i i) 2 5k
P HI BAEe  71 A 7 ZE4nf e,
miR-296 8 =5 #1 1] PUMA V145 i 197 200 43 A 1 %
TEIMAE & 2E J57 1, miR-296 i3t Fi# VEGF F1 T4
Notchl f2HF fi B 09 & 4= . FR T I, miR-296 E
AEEMNEYEEN, S52MAEY5dRE.
2.2 miR-296 RS HT

2t miRBase 73K & A /R KRB, Bde
PRSP microRNA 751, 7] W miR-296 Y51
“agggcccccccucaauccugu” BA RS ,
AR AT R HAA WA Y AT
* 1.
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%1 miR-296 RFIEDHT

527k Yk HFR 51
MIMATO0000690 A hsa-miR-296 14-aggecceccecucaauccugu-34
MIMATO0000374 JINER mmu-miR-296 13-agggcceccecucaauccugu-33
MIMATO0000898 N rno-miR-296 13-agggccecceecucaauccugu-33
MIMAT0006251 Jitpe mml-miR-296 14-aggecccccccucaanceugu-34
MIMATO0015809 P ppy-miR-296 14-aggecceccecucaauccugu-34

2.3 miR-296 HIFRE F TN

FH miRNA 1 b5 55 [R5 40 P2 2 47 410 5 A 9
M, ¥R A 1018 4, HU PicTar (129 4> )
TargetScan (196 1~ ) W24, HAAIEIEA 24 4,
JF H3E o SC R IR SR A BCE D>, AR T
ARGt br. Rk, FRATEE B & e 5
1= 11 TargetScan $H8 AL AE G, TR0 ) 245
7R miR-296 P45 YR LR 3k 2 s, 7R
SrFUIRedT I, FEASER SRR TR A
DNA 25557 10, TEAMIZH 53 J7a, HUJEPE 22
O AREAN MR | AR AR A R A AR Ay b
TEAEY) R FETT T, miR-296 Y44 Al # JE [H] A ) o
e FEAFE LN MM ERET . TIRZHITERL.
R . BMP 5 S0 R 2 ny B A
Vet . ULER 3~5,

£ 2 miR-296 FIER4Y $ARE

JEH 1D LR 4K L D LR AR

287989 EPHB3 360779 LRCH4
313173 CNTFR 116689 PTPN6
313633 EPHB2 59086 TGEFB1
304530 TAOK3 315713 PML
84046 SOX11 81507 BMPRIA
307376 ONECUT2 310399 NAA15
399489 E2F1 316519 SLC11A1
309179 PPP2R5B 116490 SNAI1
501099 SRF 83466 CELSR3
689988 SOX12 315196 WNT7B

= 3 miR-296 IR E E o FIhAE

BB R

GO 5 ¥ Uihe P{A I L
[1(%)]
0001077 % 5% 300G 1% %, RNA 2 <0.001 10(1.8) Meis3, Sox11, Sox12, FoxI2, Nfic, Onecut2, Pax3, Preb, Stf, Zbth7h
A B T 3E %0 R 3T IX
B SEPESE A 751
0005515 EHLEE 0.0025 61(10.8) Bel212, Cidspl, E2f1, Efhd2, Ephb2, Git2, Gatad2b, Gigyfl, Limel,
Naal5, 43
0003700 FEREFIEHE, JFHIRES  0.0085 17(3.0) E2f1, Gatad2b, Sox11, Atf6h, Cdx1, Chfa2t3, Fox]2, Hoxa6, Hoxbh6,
1 DNA 254 Nfic, Onecut2, Pax5, Preb, Stf, Zbth7b, Z{p219, Z{p516
0003677 DNA %4 0.0088 28(5.0) Chtf8, E2f1, Meis3, Sox11, Sox12, Atf6h, Cdx1, Cenpb, Emx1, FoxI2,
e
0000978 RNA R &M ML .08 0.021 9(1.6) Gatad2b, Fox12, Nfic, Nacc2, Onecut2, Pax5, Stf, Zbth7b, Z{p219
3l X B HE 5% DNA 2%
gl
0043565 %7514 DNA 25575 0.033 12(2.1) E2f1, Gatad2b, Meis3, Atf6b, Cdx1, Emx1, Fox]2, Hoxa6, Hoxb6, Stf,
Snail, Zfp219
0031625 4567z R 0.038 7(1.2) Traf4, Arrb1, Dlg3, H13, Kdm4a, Pml, Prkaca
0042803  [FVR — J (AR 1 i 0.040 14(2.5) Bel212, Adarb1, Bmprla, Cadm3, Cdsn, Eng, H13, Nacc2, Pml, Stk25,
Stf, Slellal, TgfBl, Zbtb7h
0046975 4 1 W IL A R & 0.048 2(0.4) Setd2, Nsd1
(H3-K36 F¢ 519 )
0043531 ADP 454 0.049 3(0.5) Cyb5r3, Myol8a, Ppp5c
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F 4 miR-296 FEHIBEFEHAEE S
co % 4Ly pi  RPRCLEAH B I
0005634 S A% 0.017 69(12.3) Ctdspl, Chtf8, Dennd4b, Dnajbl, E2f1, Gatad2b, %5
0005911 2 i 1] 3 422 0.029 6(1.1) Wasf2, Cadm3, Dlg3, Fsenl, Pipn6, Pedhl
% 5 miR-296 HIEHEE F £ FiTTE
GO R P %%ﬁ"ﬁﬁ B 3
0007275 ZAEMRIRE <0.001 23(4.1) Ephb2, Ephb3, Naal5, Sox11, Traf4, Celsrl, Celsr3, CdxlI, %5
0006355 DNA Jytbit, i <0.001 36(6.4) E2f1, Gatad2b, Naal5, Setd2, Sox11, Sox12, Atf6b, Arrb1, 45
0045892  DNA it st <0.001 13(2.3) E2f1, Bahd1, Chfa2t3, Fox12, Lrch4, Kdm4a, Nfic, Nacc2, Pml,
Rsf1, Snail, Tgfpl, Z{p219
0006351 DNA MR, 5% 0.003 31(5.5) E2f1, Gatad2hb, Naal5, Setd2, Sox11, Sox12, Atf6b, Arrh1, %
0001707  HRZIE K 0.004 4(0.7) Bmprla, Prkaca, Stf, Snail
0030513 BMP {5 A& S48 10 E 857 0.005 4(0.7) Fkbp8, Sox11, Eng, Rnf165
0009952  EPAHTHS / JGFB A FIEXAYLE  0.005 6(1.1) Bmprla, Celsrl, Cdx1, Hoxa6, Hoxh6, Hipk1
0045893  DNA NHHR, FesiEdaf 0.009 13(2.3) E2f1, Naal5, Sox11, Atxn713, Bmprla, Dyrklb, Nsdl, Pax5,
Rsfl, Srf, Snail, Tefbl, Z{p516
0000122  RNA R4 1158 7Ry 578 0.010 15(2.7) E2f1, Gatad2b, Sox11, Chx6, Chfa2t3, Eng, FoxI2, Hipkl, Nfic,
A Nsd1, Pax5, Snail, Tef B 1, Zbth42, Zp219
0007413 HHZER I AL 0.010 3(0.5) Ephb2, Ephb3, Celsr3
0016477  4iMIiER% 0.012 7(1.2) Ephb3, Eng, Fscnl, Myol8a, Snail, Speccll, TgfB1
0045944  RNA A 1A 30 FI94E 5 1EH  0.014 18(3.2) E2f1, Sox11, Sox12, Arrb1, Bmprla, 45
2
0035855 B4k E 0.015 3(0.5) Wasf2, Pipn6, Srf
0050768  Fl1£: & B B IR 0.015 3(0.5) Ctdspl, Bmprla, Wni7h
0008630 DNA i 14 AR H 1217 53 0.016 40.7) Bel212, E2f1, Pgap2, Pml
0001932 £ BRI TS 0.018 4(0.7) Celsr3, Pml, Ppp2r5h, Sesn2
0001525 I AL 0.022 7(1.2) Ephb2, Ephb3, Naal5, Setd2, Wasf2, Eng, Wni7b
0010628  FEPKFRIA M TE % 0.022 9(1.6) E2f1, Sox11, Cyp26b1, Eng, Kdmda, Slcl1al, TefBl, Wnit7h,
Zbtb7h
0060425 i Ik, 0.023 3(0.5) Sox11, Srf, Wnt7h
0071158 2 it J] S RELA 114 TE 2 0.023 3(0.5) Prkaca, Ppp2rSh, TefB1
0048146 LT A2 3G FE I 1 A 0.025 4(0.7) E2(1, Fbrs, Pml, TefB1
0051491  Z2ARh 20 2 A E IR 0.027 3(0.5) Arapl, Fsenl, Srf
0042060 1510 ATy 0.027 4(0.7) Celsrl, Eng, Slellal, Tgf B 1
0006468 £ R {L 0.029 12(2.1) Aak1, Ephb2, Ephb3, Speg, Taok3, Bmprla, Dyrk1b, Hipkl,
Ksrl, Prkaca, Stk25, TefB1
0060538 HENEF 0.029 2(0.4) Cntfr, Large
0006366  RNA A 11 5 sliF 5 0.031 7(1.2) Arrb1, Cdx1, Onecut2, Preb, Stf, Zfp219, Z{p516
0045165  4ifififiviz Pes 0.034 4(0.7) Sox12, Onecut2, Pml, Wnt7h
0042771  p53 Z 514 DNA HiG N TR E TS 0.035 3(0.5) Hipk1, Pgap2, Pml
(el
0010452 2 H3-K36 HI%E{L 0.039 2(0.4) Setd?2, Nsd1
0022009 X AfZE R G TE L 0.039 2(0.4) Eng, Wnt7h
0048568 JRIRASE A E 0.039 3(0.5) Setd2, Bmprla, Wnt7h
0030900 HiIfki & H 0.040 40.7) E2f1, Setd2, Numbl, Stf
0060021 fEEFH 0.045 40.7) Ephb2, Ephb3, Bmprla, Snail
0001933 i FIBRBERR ALY f i 0.048 4(0.7) Ctdspl, Arrh1, Ppp5e, Tefp1
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24 EESERSEREESW

5 S E TR R . miR-296 H
TR A G5 i T i 0 25 5 45 T MAPK 55
W, FE HTLV-1 B b K8 410 (5 530 i I 45

£ Wt (550 % . TGF-B {Z53@ K. P53 {558
. T AMESZ ARG S, BB RS R
Sapg AL S TGF-B. Ca™ Z{E 5k, W3 6.

* 6 miR-296 AEHMERESEREEDHT

SN E

KEGG {55 P1{H i & 3
[n(%)]
MAPK {5538 f# 7(1.2) 0.019 Taok3, Arrb1, Dusp3, Prkaca, PppSc, Srf, TgfB1
HTLV-T BG5S 7(1.2) 0.029 E2f1, Prkaca, Stf, TIn1, Tef B 1, Tnfrsfl13c, Wnt7b
PR RLO U AH G5 5 38 [ 4(0.7) 0.033 Des, lteal0, Prkaca, Tefp1
3 itit 146h, miR-3560 ) FY miRNA 74 & B3k ¥, Jf-# 4

AR, miRNA FRMEREAT, FLE2
H T miRNA 45 270 309% 9 AN2ESEE2H 1, I
T X R ) it e AR, R B R Y A K
-, i sgn M A AR EL R, SAEMREE .
UM e . AR T M kAR R R R
JER DA R R I A A e AR U AR 5 M
TENN K& T HFSE 400, X miRNA AYRIFSE Pt MR
THI, W miRNA 25095 B & & a9 {5 58
U2 o 23k miR-17-92 AT DI it - 1 46 44 g
FIREFEFEAMHI L ME ™5 miR-127 255 iRt %
B A AR IE BT miR-296 FENG IR F
W N L L PR N DL R A A R 2R AT, R
Z IR EAMEFE miR-296 W FEAR TifE, JoH R
i i B S AR B AT AL B AR R Ao LAt

FEABRE T, B 5, FATTRH DR A T A
7%, Phisk R WLIE F K R IG Il & B TS B B 3
AN S, BIREE 16 d. IR 19d. JIRE 21d /)
KESGIFHE, I 6 £ miIRCURY™ LNA #%#2
B (v.16.0) FR, LT 1891 M AR
Bt TR 3% 1 BEAE miRBase B0 E B T A A K,
JNERFI R BRUAY miRNA, LA KX B Fh & w1 G s
o BT R B, 7R S22 73R8 miRNA 1,
S2/S3 ( AL >2.0) A 40 A R, 37 A i
S1S2 ( A0 >2.0) A 424 F i, 304 1i;
S1/S3 ( 7 5% >20) 5040 FiH, 484 L
Vo HTEARESE iR L TR B I EE R E, miRNA
B 25 S 3% 006 250 T 2 S2/83>2.0 il S1/.82>2.0 F
S1/83>4.0, Zilifivk, K3 NFFLELT I (miR-
125b-5p, miR-296, miR-93 ) , 2 ~HF4E [ (miR-

S1/S3 Fpgl i Afb, T ts 8] ik 22 i B 1
miR-296,

Hk, AWk R o, & miR-296
EZ PR b B A S AR, SRR AR
R R A A A Y E DA, A B miR-
296 BUA AIAHCSCIRIR T, R B miR-296 Z4E e
itides 7 T A RIE S, Bl % 1 AR UL T A 2%
{2, miR-296 7 AZEIRMGT 4 v b mi ke iy L
0 N ek g A Y, JF HHEGE A R E VEGE
FF I8 Noteh i 9 IfiL 45 19 & A= P 3k s 3 3R
miR-296 "] g 5 it il & B M B & VA G, #F
ok, BT A A G Bt 547 miR-
296 HIHE DA I A A 0 15 B S B9 SE, 2R miR-
206 A Z ) m M Yeige, 2518 244
AL ERNET .. PIRZEIER., #aE)8Ead
T2, BMP {5 556 SR M IE VR 54 Yrfad 72,
1M BMP AE R ZHAE Canfili, O, BisE ) Hhakik,
YT RN (ARl FE MG . PR AR ) AR
Grb . VAT B AR U, i AR IR T R
W2, fEEHEshY T IRZM A BiHES T, BMP &
HEENY - WAL BRIEN T, WL T %
HALIRILF-48 32 21 BMP A9 e M Rk, PLEE
5 22 W miR-296 W] fig 76 45 ity il 1045 A i M R &
Jy R EEAEA .

HAT, B KEASCRIEdE £ 5% S
%5 ik B E VI DG, A SCGH £ X miR-296 14
FH AT IIRE B MRS S5 538 5w T
& B miR-296 F4#E [K 3 L 4E T MAPK {5 518
%, 7E HTLV-1 8L ib K S 2 15 i i M 2
AL Wt {5 5538 5 TCF-B {5 5 im i P53 {5 o id i |
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T A2 G5B, kAL U AR OS5 5
EEHA S TCF-B. Ca™ {55 M. MAPK {55
T [ LR 0 R BRI P R AR, S
5y S R AR 1 &, IFH S 58 E AR
KA. Wt f5 5B AEMEA K . BF ML
(Y OCHHEE I —, Wnt {55 BEAENT & B rh A 45 8
FAER, W Wt {5 538 5 A5 B-catenin™, B 5T
R IREE R RS B-catenin BELWT Wnt {5 538 1% 7] FH.WT
BT o7 | A W | S NN 1= e 1 RS
{H/E, miR-296 WHrfiE i VEH T Wnt {5518 1% M 1M
S it & B W B fR i — PR, IR R
R, miR-296 2 5 2R EY)Ed R,
WTE R EE L TGR-BL A ¥ ), Jf H TGF-B1 1
J TGF-B 55 M M EZ Ny 2 —, °l LUl
TGF-B ZRE AL A KIEER ™, AR EN,
TGF-P1 A {2 2 20 A 158 5 it 53 Jee Dt A £ 4 32 422
EAMA BT Y Wik, Xty
ST EE R FED], miR-296 7] (g 3@ 1F $U4% TGF-B1 5%
M A S5l k& R, I E IR AR E miR-
296 AP PE LA 58 7 Il FIZR R .

AHF5E 38 1 %5 miR-296 #3L PR] #5103 15 47 A0
KAEYE B2250r, &I miR-296 5 itk & % V)
G, BRI EIE A A A2, W miRNA 5L
PRI P e, MRS RI A A — 2 O P PR 3 5
B A LUE miR-296 5 it ifi & & A OC B AE 922 )
B SR ML (A AF 5 B LB AR IR B S50 SE A

(& % x #)
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