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Abstract:MicroRNAs (miRNAs) is singlestranded oligoribonucleotides about 20 - 25 nucleotides (nt) in
length and function at many biological process for example cell proliferation apoptosis growth differentiation
and metabolism. MiR27 play an important role in adipogenesis and muscle stem cell behavior but it is unclear
about its role in the development of neural cell. In the present study the target genes of miR27 was analyzed by
miRBase and TargetScan databases. A recombinant miR27 eukaryotic expression vector was constructed and
expressed it in human glioma cells U343. We reconstructed the firefly luciferase and renilla luciferase vector and
fused the 3'-UTR of miR27 target gene Bmil with report gene that was transfected in U343 cells. luciferase
activity was detected by Dual-Luciferase Reporter (DLR) Assay. Results showed the common target genes of
miR-27a and miR27b regulated mainly the process of development. MiR27 eukaryotic expression vector can
produce mature miR27a and miR=27b. Firefly luciferase activity was significantly reduced by cotransfection of

miR27a (P <0.05) miR27b (P <0.05) combination of both (P <0.01) and sense 3'-UTR of Bmil. These
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results implied that Bmil may be the one of miR-27 target genes.
Key words:miR27; Eukaryotic expression vector; U343 cells; Bmil 3'-UTR
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Table 1 Primer sequences
. Accession Primers sequence Length L Amplification
Gene name Application .
number (bp) condition
Hsa-miR27a MI0000085 Forward/BamH [ 313 PCR 95°C 5 min;
5'-GCGAAGCTTGGATGGGATTTGCTTCCTGT3’ 94°C 30 s
Reverse/Pst | 60°C 30 s
5'-CTGCTGCAGGTGTTTCAGCTCAGTAGGCA3' 72°C 30 s;
30
72°C 7 min
Hsa-miR27b MI0000440 Forward / Hind [l 312 PCR
5'-CGCAAGCTTCAGGTGCATCTCGTAGCTCT3’
Reverse/BamH |
5'-CATGGATCCGGTCAAGTGGTCTCTCATCC-3’
Flu Forward /Hind [l 1653 PCR 95°C 5 min;
5'-GGCAAGCTTATGGAAGACGCCAAAAACATA3' 94°C 30 s
Reverse/BamH 60°C 30 s
5'-TCTGGATCCTTACAATTTGGACTTTCCGCC3’ 72°C 2 min;
30
72°C 7 min
Rlu Forward / Hind Il 936 PCR
5'-GGCAAGCTTATGACTTCGAAAGTTTATGAT3’
Reverse/BamH |
5'-GCTGGATCCTTATTGTTCATTTTTGAGAAC3'
Bmil 3'-UTR BCO11652. 2 Forward/BamH | 1644 PCR 95°C 5min;
(sense) 5'-CGCGGATCCTACCTGAGACTGTTAAGGAA3’ 94%C 30 s
Reverse/Xho | 60°C 30 s
5'-GCGCTCGAGGAAACAACACTTACAATGGG3’ 72°C 2 min;
30
72°C Tmin
Bmil 3'UTR BC011652.2 Forward /Xho 1 1644 PCR
(antisense) 5'-GCGCTCGAGTACCTGAGACTGTTAAGGAA 3’
Reverse/BamH |
5'-CGCGGATCCGAAACAACACTTACAATGGG3'
P-miR27a  MIMAT0000084 GCGGAACTTAGCCACTGTGAA 21 Northern 40°C
P-miR27b  MIMAT0000419 GCAGAACTTAGCCACTGTGAA 21 Northern 40°C
pU6 M14486. 1 CGTTCCAATTTTAGTATATGTGCTGCCGAAGCGA 106 Northern 42°C
1.2.3 (1) pCR3. 1-miR27a (p=27a) pCR3. 1-miR27b
PCR (Homo sapiens) (p27b) JM109
miR27a pCR3. 1 BamH 1  Pst PCR
I miR27b pCR3. 1 BamH
I Hind 1 N BamH | Pst 1 Hind Il
T4 miR - . PCR
27a miR27h pCR3. 1 . (2) PCR
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Fig.2 The analysis of GO categories of miR27b target genes

o Gray represented the significant GO categories.
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2 MiR27

o« 7 .
pCR3. 1 PCR
,’\:\“
N Q
| mir-27a [0 ‘g' miR-27b 1.600 bp ( 7:B).
Us i e
- v . Bmil 3'UTR
% ;‘ U343 p27a~p27b p27a +
e p27b  F-BmilS  FBmilAS  pCR3-Rlu
BE 48 h p-
EE y 27a.p27b  p=27a +p27b  F-BmilS
Q’-"'\ r{,\ Q:JA\ qr’\“>
&0 &7 U343 p-
FR¥AA miR -27a Al miR -27bFE 27a.p27b  p27a+p27b  F-BmilAS
The expression of mature miR -27a and miR -27b
U343 15% (P <0.05).12% (P
5 miR-27 <0.05) 34%(P<0.01)( 38).
Fig.5 The analysis of mature miR27 miR27a miR27h Bmil 3’
A. Northern miR=27
5 UTR
A. The expression of mature miR27 was detected by Bmil miR-27a miR-27b
Northern blotting; B. Statistical analysis of optical density. o
2.4 (Flu) 3
(Riu) PCR MicroRNA (miRNA) .
pSK-deltaduc  pRL221-Rluc
(Flu) (Rlu) miRNA
( 6:A) 1 600 900 miRNA
PCR miRNA
(1 653 bp 936 bp) ( 6:B).
BanH [ Hind M Flu Rlu -
pCR3. 1 - PCR miRNA miRNA
1 653 bp 3
936 bp (¢ 6:C)- MiR27
miRNA (HDACI)
° ° LAQ824 miR27a
2.5 miR=27 Bmil- o miR=27
miR27 NCBI PubMEd miR=27
Bmil ~ miR27a  miR=27b P450 1B1 B
DNA Bmil 3’-UTR miR27 Runxl
1 600 Pax3
PCR (1 644 bp) (« 7: '
A). Bmil 3'UTR MiRanda



Chinese Journal of Zoology 45
T7 Promoter
A . )
13 on ~
/ ~LUC
pSK-delta-luc i"H_::‘::l":(l“'* }3
APr - 4665 bp 5 §.p— I3 bp /. APr
& > >
AF Flu Rlu & & D
. & K L
S & <

2000 bp
1000 bp 4000 bp

?5() bp 2000 bp —

H00°58 1500 bp

250 bp 1000 bp

100 bp

500 bp (2]
6 (Flu) (RIu)
Fig.6 Construction of firefly luciferase and renilla luciferase vector
A. ; B. pSK-deltaduc  pRL221-Rluc Flu  Rlu Marker ~ DL2000 DNA ; C.pCR-
Flu  pCR-RIu Marker 500 bp DNA o

A. Vector map; B. The sequence of firefly luciferase and renilla luciferase was amplified from pSK-deltaduc and pRL221-Rluc;

Marker:DL2000 DNA marker; C. The plasmids of pCR—Flu and pCR—RIu were identified by enzyme digestion; Marker:500 bp DNA

ladder.
TargetScan miR27a  miR27b o
miR27a 233
miR27hb 249 miR27a
miR27b 211 o
GOTM Gene Ontology Tree Machine
miR27a  miR-

27b

miR27a

miR27b

Bmil

U343

miR27

p27a.p27b

o Bmil
Bmil

p27a +



2 MiR27 * 9 -
v p=27a.p27b p27a + p27b F-Bmil S
o
& o U343
5 RN
\i\,ﬁ{p Qg,\*‘\ Qq,\‘“\ p27a.p27b  p27a+p27b  F-Bmil AS
U343 miR-27
Bmil Bmil
2000bp
1000hp 4000bp
1ty 20000p [ |
Safen 1500bp - e miR -
250bp v 27 Bmil
100bp A 500bp B 17
7 miR=27 Bmil-
miR27
Fig.7 Construction of 3'-UTR of miR-27 target .
gene Bmil fused with report gene miR—
A. DNA Bmil 3'UTR
27 o
Marker DL2000 DNA ;B. F-Bmil S
F-Bmil AS Marker 500 bp DNA miR-27
) U343 miR27
A. The sense and antisense sequence of Bmil 3'-UTR was Bmil miR27a miR27b
amplified from human genomic DNA; Marker: DL2000 DNA s miR=27
marker; B. The plasmids of F-BmilS and F-BmilAS were .
polycomb Bmil
identified by enzyme digestion; Marker:500 bp DNA ladder. )
miR27
> 120 " * °
3  t— o
#2100 —_—
5 g
2380t
ﬁg 60
R 2 r
3[&7:: 1 Lee R C Feinbaum R L Ambros V. The C. elegans
R 20}
EE heterochronic gene lin4 encodes small RNAs with
e 20
antisense complementarity to lind4. Cell 1993 75(5):
0
+ _ _ _ - p27a 843 - 854.
- * * - - P2 2 Lagos-Quintana M Rauhut R Lendeckel W et al.
- - - + + p-27at27b
+ - + - + —  F-BmilS Identification of novel genes coding for small expressed
- + - + - +  F-BmilAS , .
" N i " i +  pCR-RIu RNAs. Science 2001 294 (5543) :853 - 858.
REALFAL Different treatment groups 3 Zhao T Li G Mi S et al. A complex system of small RNAs
in the unicellular green alga Chlamydomonas reinhardiii.
8 miR-27 Genes Dev 2007 21(10) :1190 - 1203.
Fig.8 The identification of miR-27 target gene 4 Bagga S Bracht J Hunter S et al. Regulation by lez7 and
lin4 miRNAs results in target mRNA degradation. Cell
(Firefly LUC/Renilla LUC) :* P <0.05; #* P <0.01. 2005 122(4) 3553 - 563
The results were expressed as relative luciferase activity 5 Petersen C P Bordeleau M E Pelletier J et al. Short RNAs
( Firefly  LUC/Renilla LUC ) - indicates significant repress translation after initiation in mammalian cells. Mol
differences (P < 0.05) s indicates significant differences Cell 2006 21(4):533 542
D
(P<0.01). 6 Mourelatos Z Dostie J Paushkin S et al. miRNPsZa novel
. . lass f i le ins . ini E
p27b F-Bmil S F—BmllAS pCR—Rlu class [ ribonuc eoproteins containing numerous
48 h microRNAs. Genes Dev 2002 16(6) :720 - 728.
7 Lin Q Gao Z Alarcon R M et al. A role of miR27 in the



e 10

Chinese Journal of Zoology

45

regulation of adipogenesis. FEBS J 2009 276(8) :2348 -
2358.

28 after translation initiation. Dev Biol 2002 243(2) :215
-225.

8 Feng J Iwama A Satake M et al. MicroRNA27 enhances 14 Scott G K Mattie M D Berger C E et al. Rapid alteration
differentiation of myeloblasts into granulocytes by post— of microRNA levels by histone deacetylase inhibition.
transcriptionally downregulating Runxl. Br J Haematol Cancer Res 2006 66(3) :1277 - 1281.

2009 145(3) :412 -423. 15 Tsuchiya Y Nakajima M Takagi S et al. MicroRNA

9 Crist C G Montarras D Pallafacchina G et al. Muscle stem regulates the expression of human cytochrome P450
cell behavior is modified by microRNA=27 regulation of 1B1. Cancer Res 2006 66(18) :9090 - 9098.

Pax3 expression. PNAS 2009 106(32) 113383 — 13387. 16 Hashimoto N Brock H W Nomura M et al. RAE28

10 Everett P C Meyers J A Makkinje A et al. Preclinical BMIl and M33 are members of heterogeneous multimeric
assessment of curcumin as a potential therapy for B-CLL. mammalian Polycomb group complexes. Biochem Biophys
Am J Hematol 2007 82(1) :23 -30. Res Commun 1998 245(2) :356 —365.

11 Li L. Aggarwal B B Shishodia S et al. Nuclear factor— 17 Bruggeman S W Hulsman D van Lohuizen M. Bmil
kappaB and IkappaB kinase are constitutively active in deficient neural stem cells have increased integrin
human pancreatic cells and their down-regulation by dependent adhesion to selfsecreted matrix. Biochim
curcumin ( diferuloylmethane ) is associated with the Biophys Acta 2009 1790(5) :351 - 360.
suppression of proliferation and the induction of apoptosis. 18 He S Iwashita T Buchstaller J et al. Bmid over—
Cancer 2004 101(10) :2351 -2362. expression in neural stem/progenitor cells increases

12 Lin SY Johnson S M Abraham M et al. The C. elegans proliferation and neurogenesis in culture but has little effect
hunchback Homolog hbld controls temporal patterning on these functions in vivo. Dev Biol 2009 328(2) :257 -
and is a probable microRNA target. Dev Cell 2003 4(5): 272.

639 - 650. 19 Abdouh M Facchino S Chatoo W et al. BMIIl sustains

13 Seggerson K Tang L Moss E G. Two genetic circuits human glioblastoma multiforme stem cell renewal. ]
repress the Caenorhabditis elegans heterochronic gene lin— Neurosci 2009 29(28) :8884 —8896.

{ )
§ ) N o
{ » 16 112 2010 35 210 o 12—
422; (Code No.): BM58. o o
7 ( )
1 5 4 »
:100101; :(010) 64807162,

E-mail: journal@ ioz. ac. cn.

~ ~ o

:bird. chinajournal. net. en; dwxzz. ioz. ac. cn.



