H30% %1 IR AR (BRI Vol.30 No.l
2009 4 1 /3 JOURNAL OF SUN YAT-SEN UNIVERSITY (MEDICAL SCIENCES) Jan. 2009

FLIE 2 Rk 1Y MicroRNA (7% 5%

FEHEIT 2, BREA ', BIARMN Y, ZERRER Y, RRgRER ) XE %) BNE
(1. “ﬂr‘ﬁ}i#r%@%ﬁﬁ*%%//t!ﬂhj@ﬁfl:mﬁ{é#ﬂ CORERRE, 7 M 5100605
VLI O ERBSHREEL, &R 17 529030)

M OE. [BAY)] N miRNA R 2L AR KR 55 41 R 22 B3R5 1) miRNA , Z -5 2L RIE AR LAY miRNA , ik
— 20 [ B ELAE L B R DL P B VE T T SR, [75/2%] WegE 8 B fef A FLARE S SR A1 21, 3R B RNA FF43 58 Hi /N
RNA #E17 Cy3 ZEARIT , FARIE /N RNA 78 miRNA i H 1 i#F47 4438 KU , B SERT 2 & RT-PCR J7 i B0E miRNAs 5 F 45
SRR, [F53R] 300 REdEHT SAM 4307, 45 R IRE 16 NFUIREAHSE miRNAs, X TR AL, LR R A A
H 9 4~ miRNAs %35 E38,7 4 miRNAs 35T, 2 B2 FIA miR-21, miR-365, B2 FIHAYHE miR-497, miR-31, [44
] TS ZIFLIRE miRNA Z57RE0, KAl e 5IMEN 24 R BA X,

S . miRNA ; FLIRE ; miRNA 85 45 5202 & RT-PCR

FE 5K S R737.9 SCRKARIRAD . A XLER/E:1672-3554(2009)01-0069-05

Identification of Differentially Expressed MicroRNAs in Breast Cancer
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Abstract; [Objective] To screen and identify the miRNA differential expression profile in breast cancer (BRCA) by
the miRNA array technique to make further study on the function of miRNA in pathogenésis of BRCA. [ Methods ] Total RNA was
extracted from 8 breast tumor samples and normal adjacent tissues. Small miRNA was isolated from total RNA, labeled with Cy3
and hybridized on miRNA array. Real time quantitative PCR was applied to verify the reliability of miRNA array results. {Results]
By significance analysis of microarrays (SAM) based on microarray screening, 16 BRCA related miRNAs were obtained. In
BRCA, 9 up-regulated and 7 down-regulated miRNAs were observed. The most significant up-regulated miRNAs were miR-21 and
miR-365, while miR-497 and miR-31 were significantly down-regulated. [Conclusion] miRNA differential expression profile of
human BRCA was obtained, which may be related to the pathogenesis and development of BRCA.
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Table 1 Primers used for real time quantitative PCR

Primer Primer sequence(5'—3")

miR-21-RT GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGAC Ctcaaca

miR-21-F GCCGCTAGCTTATCAGACTGATGT

miR-497-RT GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGAC Cacaaac

miR-497-F TAGCCAGCAGCACACTGTGGT

miR-376a-RT GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGAC Cacgtgg
‘miR-376a-F CGCATCATAGAGGAAAATCCAC

miR-137-RT GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGAC Cctacge

miR-137-F CGCTTATTGCTTAAGAATACGC

miR-145-RT GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGA Caaggga

miR-145-F GTCCAGTTTTCCCAGGAATCC

miR-125b-RT GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACtcacaa

miR-125b-RT CGTCCCTGAGACCCTAACTTGT

General downstream primers R

GTGCAGGGTCCGAGGT

F. forward primer; R: reverse primer
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Table 2 miRNA fold changes in BRCA detected by miRNA microarray

Gene name Fold change Regulation Gene name Fold change Regulation
hsa-mir-21 2.84 up hsa-mir-497 0.23 down
hsa-mir-365 2.56 up hsa-mir-31 0.24 down
hsa-mir-181b 2.40 up hsa-mir-335 0.29 down
hsa-let-7f 2.39 up hsa-mir-320 0.29 down
hsa-mir-155 2.29 up mo-mir-140Y 0.29 down
hsa-mir-29b 2.27 up hsa-mir-127 0.36 down
hsa-mir-181d 2.17 up hsa-mir-30a-3p 0.42 down
hsa-mir-98 2.13 up
hsa-mir-29¢ 2.06 up

SAM was used for data analysis. 1) “rno-”, Rattus norvegicus (rat)

_ | hsa-miR-29b
| hsa-miR-29¢

| hsa-miR-127
hsa-miR-30a-30
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Fig.1 Unsupervised hierarchical cluster analysis of 16
differentially expressed miRNAs in BRCA vs. NAT, as
determined by SAM analysis
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Fig.2 Amplification plot, melt curve of miR-145 and
detection of real time PCR products
A; miR-145 amplification plot; B: miR-145 melting curve: single
peak meant good specificity; C: 1, 3, 5, 7, 9, 11 and 13 were
from 1P, while 2, 4, 6, 8, 10, 12 and 14 were from 60T

SERTRE R RT-PCR 508 A 45 R AR,
2.4 53K miRNAs $0E FE 7 45 5
EEEFL IR ER IR B KT 2.5 45 /9 miR-21,
miR-365 17 HEEE DR B T, 3 3 e 0 ek 1
PicTar, TargetScan # miRanda 0 JUl 1] 7] E 5 f
TSI | T W MER FE I, Pk 2 0
IAE 2 DR R R E R AT R A AR LR |
H miR-21 FEfi e 8 NEEE , miR-365 H:ifi ik
3NERE(FR3),

1.8
1.6
147
1.2

LN

0.0

miR-145 miR-125b miR-137 miR-376a miR-21 miR-497
BRTPCR 0220 0249 0096 0268 139 0147
OMicroarray 0.604 0703 0.803 0.141  1.597 0.165

Fold drange

3 EMEE RT-PCR SHFERILE:
Fig.3 Comparison of miRNA fold-changes by miRNA
microarray and real time PCR
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Table 3 Putative tumor-related target genes of miR-21
and miR-365

miRNA  Target gene Gene name

miR-21 BCL2 B-cell CLL/lymphoma 2
NTF3 neurotrophin 3
PDCD4  programmed cell death 4
RAB6A  Member RAS oncogene family
RAB6C  Member RAS oncogene family
TIMP3 tissue inhibitor of metalloproteinase 3

TPM1 Tumor suppressor gene tropomyosin 1
TGFB ‘TGF-beta receptor type-2 precursor
miR-365 RABIB  Member of RAS oncogene family
RAB22A  Member of RAS oncogene family
RASDl  Dexamethasone-induced Ras-related

protein 1

Target prediction is based on TargetScan 4.0, PicTar, and miRanda.

The listed genes are predicted by at least 2 prediction programs
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