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[Abstract] Background and Objective: Aberrant expression of microRNAs
(miRNAs) is involved in the development of breast cancer. This study was to
explore differential expression of miRNAs between breast cancer cells and
mammary epithelial cells, and to predict potential targets of the diferentially
expressed miRNAs. Methods: Human breast cancer MCF-7 cells and normal
human mammary epithelial HBL-100 cells were cultured. The total RNA was
isolated and examined. The expression profiles of miRNAs in MCF-7 and
HBL-100 cells were detected with a miRNA microarray chip and compared.
Array results were confirmed by real-time polymerase chain reaction (PCR).
Potential mMRNA targets were predicted by MiRanda, TargetScan, PicTar,
and DIANA-microT software. Results: The purification of total RNA from
MCF-7 and HBL-100 cells was relatively high. According to a microarray-
based screening, 173 breast cancer-related miRNAs were identified. Of the
173 miRNAs, 113 were up-regulated and 60 were down-regulated in MCF-7
cells (P<0.01). Real-time PCR showed that mir-18a and mir-195 were highly
expressed in MCF-7 cells. Sixty-eight potential target genes of mir-200b were
predicted by informatics analysis. Conclusions: The miRNA expression
profiles of breast cancer cells and mammary epithelial cells are obtained.
Some miRNAs may be involved in the pathogensis of breast cancer by
regulating their target genes.
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(RNA-induced 0.25% o
silencing complex, RISC) mRNA o
, o 1.2.2 RNA 5x10°
695 miRNAs (miRBase release 12.0), , PBS 2, PBS Trizol
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3%, 24l 1.5 mL ,12 000 xg 10
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, 12 000xg 15 min, ,
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( ), 7 500xg 5 min, ,
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o RNA miRNA 50 pL. DEPC-H,0,
o , miRNA 1.2.3 RNA
, ,miRNA 230 nm 260 nm .280 nm
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91 ; RNA
miRNA , 28S 18S ,
miRNAs o
, miRNAs, 1.2.4 RNA
miRNAs , 5 png  RNA YM-100 (Millipore )
miRNAs 300 nt RNA, Poly(A)
o RNA 3’ poly (A)
1 , poly (A)
1.1 miRNA . RNA o
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RNA 50 ng , :50
ng RNA,1xRT , dNTPs (0.375 mmol/L), 2.2
5 U/l ,50 nmol/L RT 0.38 miRNA
U/l RNA U6 o MCF-7 HBL-100 miRNAs
:16°C 30 min,42°C 30 min,85°C 5 min, , HBL-100 ,
PCR (20 pL):1.33 pL 173 miRNAs (P<0.01),113
,1 pL 20xTagMan miRNA , ,60 o ,miRNA
10 pL. TagMan 2x PCR o 82 ( 1), 50
LightCycler 1.5 PCR C 2),
0 3 . 2.3 RT-PCR
1.2.8 MiRanda RT-PCR mir-195
TargetScan ,PicTar ,DIANA-microT mir-18a s U6 o
miRNA , 3 PCR ,
o : HBL-100 ,  MCF-7 ,
MiRanda, http : //www.microrna.org http:// mir-195  mir-18a 2.86  5.87;
microrna.sanger.ac.uk/; PicTar, http://pictar.bio. PCR : HBL-100
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Table 1 Remarkably up-regulated miRNAs in MCF-7 cells
TiRNA Expression level log, HiRNA Expression level log,
MCF-7 cells  HBL-100 cells (MCF-7/HBL-100) MCF-7 cells  HBL-100 cells (MCF-7/HBL-100)
has-miR-200b 18 994 20 9.90 hsa-miR-20a 12 270 2 629 2.22
hsa-miR-620 40 0 9.12 hsa-miR-122 81 18 2.19
hsa-miR-200a 1311 5 8.17 hsa-miR-374a 181 41 2.13
hsa-miR-429 870 4 7.89 hsa-miR-17 9 685 2 220 2.13
hsa-miR-532-5p 1239 14 6.47 hsa-miR-106a 9 542 2 219 2.10
hsa-miR-200b * 455 9 5.66 hsa-miR-29¢ 6 374 1512 2.08
hsa-miR-660 412 11 5.19 hsa-miR-590-5p 31 7 2.07
hsa-miR-362-5p 465 13 5.15 hsa-miR-378 222 55 2.01
hsa-miR-186 * 239 7 5.00 hsa-miR-132 1 554 443 1.81
hsa-miR-542-5p 191 6 4.91 hsa-miR-101 76 22 1.79
hsa-miR-200c 159 7 4.60 hsa-miR-212 79 23 1.77
hsa-miR-362-3p 156 8 4.36 hsa-miR-92a-1 * 94 28 1.76
hsa-miR-34a 654 40 4.02 hsa-miR-421 274 33 1.72
hsa-miR-548a-5p 18 1 3.98 hsa-miR-24-2 * 197 61 1.70
hsa-miR-500 * 217 14 3.94 hsa-miR-193a-5p 740 236 1.65
hsa-miR-138 232 15 3.94 hsa-miR-181a 3 025 978 1.63
hsa-miR-200a * 154 11 3.83 hsa-miR-181¢ 140 45 1.62
hsa-miR-365 517 41 3.65 hsa-miR-324-5p 449 148 1.60
hsa-miR-501-5p 131 11 3.55 hsa-miR-596 26 9 1.59
hsa-miR-502-3p 130 11 3.50 hsa-miR-29b-1 = 1 480 494 1.58
hsa-miR-29b 2 400 219 3.45 hsa-miR-137 4 499 1 526 1.56
hsa-miR-532-3p 118 11 3.45 hsa-miR-425 2 446 849 1.53
hsa-miR-193b = 340 33 3.36 hsa-miR-183 84 29 1.52
hsa-miR-20b 5 899 651 3.18 hsa-miR-195 1 364 477 1.51
hsa-miR-30a * 4 841 560 3.11 hsa-miR-10b 4 460 1 635 1.45
hsa-miR-30e * 2 324 285 3.03 hsa-miR-186 169 63 1.42
hsa-miR-30e 2 250 277 3.02 hsa-miR-563 24 9 1.40
hsa-miR-30c-2 * 205 27 2.90 hsa-miR-26b 15 782 6 242 1.34
hsa-miR-19a 88 12 2.87 hsa-miR-616 33 13 1.33
hsa-miR-19b 2722 399 2.77 hsa-miR-125a-3p 97 39 1.30
hsa-miR-502-5p 70 10 2.76 hsa-miR-181h 2 392 976 1.29
hsa-miR-550 140 22 2.68 hsa-miR-92b 10 613 4 334 1.29
hsa-miR-130a 2 484 416 2.58 hsa-miR-589 35 14 1.27
hsa-miR-340 161 27 2.56 hsa-miR-484 321 134 1.26
hsa-miR-18a 1 009 172 2.55 hsa-miR-744 321 143 1.17
hsa-miR-500 84 15 2.52 hsa-miR-30a 7 215 3 253 1.15
hsa-miR-18b 331 60 2.46 hsa-miR-505 * 205 93 1.14
hsa-miR-15b * 275 53 2.38 hsa-miR-93 3 578 1710 1.07
hsa-miR-331-3p 503 98 2.37 hsa-miR-140-3p 760 370 1.04
hsa-miR-23a * 649 134 2.27 hsa-miR-27a 10 496 5123 1.03
hsa-miR-196b 97 21 2.23 hsa-miR-877 476 234 1.02
miRNAs s 173 miRNAs, 132
miRNAs o miRNA miRNAs , 82
, MCF-7 miRNAs, 50 miRNAs
HBL-100  miRNAs , LC Sciences
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Table 2 Remarkably down-regulated miRNAs in MCF-7 cells

Expression level

log,

Expression level

log,
2

miltNA MCF-7 cells HBL-100 cells (MCF-7/HBL-100) miliNA MCF-7 cells  HBL-100 cells (MCF-7/HBL-100)
hsa-miR-222 9 707 20 496 -1.08 hsa-miR-483-5p 128 1 551 -3.59
hsa-miR-221 9175 20 336 -1.15 hsa-miR-125b 1416 18 351 -3.70
hsa-miR-92b = 22 53 -1.26 hsa-miR-196a 393 5292 -3.75
hsa-miR-346 17 41 -1.27 hsa-miR-758 8 115 -3.92
hsa-miR-210 174 422 -1.28 hsa-miR-654-5p 30 640 -4.43
hsa-miR-584 109 289 -1.41 hsa-miR-379 22 556 -4.67
hsa-miR-923 8 786 23 800 -1.44 hsa-miR-149 * 246 6 776 -4.79
hsa-miR-31 2 114 5 806 -1.46 hsa-miR-323-3p 10 290 -4.88
hsa-miR-936 86 239 -1.48 hsa-miR-299-5p 43 1293 -4.90
hsa-miR-155 9 793 27 324 -1.48 hsa-miR-411 * 19 629 -5.06
hsa-miR-765 62 216 -1.81 hsa-miR-671-5p 75 2 507 -5.07
hsa-miR-543 13 56 -2.05 hsa-miR-574-5p 552 18 798 -5.09
hsa-miR-625 99 451 -2.18 hsa-miR-574-3p 151 5 280 -5.13
hsa-miR-154 * 15 72 -2.30 hsa-miR-218 19 669 -5.14
hsa-miR-100 1615 8 156 -2.34 hsa-miR-376a 25 985 -5.32
hsa-miR-572 16 95 -2.53 hsa-miR-134 23 972 -5.39
hsa-miR-99a 76 437 -2.53 hsa-miR-495 11 595 -5.71
hsa-miR-34c¢-3p 271 1 629 -2.58 hsa-miR-382 25 1314 -5.71
hsa-miR-152 128 773 -2.60 hsa-miR-199a-3p 44 2 669 -5.91
hsa-miR-939 31 192 -2.62 hsa-miR-494 28 2 161 -6.26
hsa-miR-638 4 912 36 242 -2.88 hsa-miR-376¢ 21 1 781 -6.38
hsa-miR-663 748 5 858 -2.97 hsa-miR-127-3p 16 1 990 -6.95
hsa-miR-575 44 364 -3.06 hsa-miR-379 24 3120 -7.03
hsa-miR-539 23 224 -3.28 hsa-miR-493 = 18 2 661 -7.19
hsa-miR-337-5p 17 202 -3.53 hsa-miR-487h 8 1418 -7.42
wParaflo™ , 7 ,  mir-122 mir-
miRNA fo-121 191 .mir-196-b o [7]
Sanger miRBase Release 10.0 ,  mir-128b \mir-136
, miRNAs 711 , MCF-7
o miRNAs ,
, miRNAs miRNAs
° ° ) )
miRNAs miRNA s miRNA (
o lorio ! miR-17-5 .miR-20a) (141
N [15] .
miRNAs 29  miRNAs miRNA ,
s ,miR-10b . miR-125b .miR-145 MCF-7 MCF-10A
,miR-21 miR-155 miRNAs s 57
., miR-10b miRNAs® [8]
, sl , ,  miR-494 miR-222
, MCF-7 ,miR-125h miR-221 .miR-125b .miR-210 .miR-31 MCF-7
,miR-10b ,miR-21 miR-145 ,miR-200b ,miR-200a ,miR-

’

miR-155

429 .miR-93 ;miR-15a ,miR-26b

MCF-7
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Table 3 Predicted target genes of mir-200b

Target gene  Accession No.

Target gene name

Target gene

Accession No.

Target gene name

TCF8 NM_030751  Transcription factor 8 NPC1 NM_000271 Niemann-Pick C1 protein precursor
GDI2 NM_001494  Guanosine diphosphate dissociation inhibitor 2 RHOA NM_001664  Transforming protein RhoA precursor (H12)
D2 NM_002166 ~ DNA-binding protein inhibitor ID-2 NDN NM_002487 Necdin
NTF3 NM_002527  Neurotrophin-3 precursor OCLN NM_002538 Oceludin
PCTK2 NM_002595  Serine/threonine-protein kinase PCTAIRE-2 PTPRZ1 NM_002851 Receptor-type tyrosine-protein phosphatase zeta precursor
TBP NM_003194  TATA-box-binding protein EIF2B5 NM_003907  Translation initiation factor elF-2B subunit epsilon
HSPA9B NM_004134  Stress-70 protein, mitochondrial precursor DAGI NM_004393  Dystrophin-associated glycoprotein 1
DUSPI1 NM_004417  Dual specificity protein phosphatase 1 ELAVI2 NM_004432  ELAV-like protein 2
FGD1 NM_004463 FY?’ E, thoGEF and PH domain-containing HRB NM_004504 HIV-1 Rev-binding protein
protein
STXIA NMLO04603  Syntaxin-1A FXR2 NM_004860  Fragile X mental retardation syndrome-related protein 2
PLS3 NM_005032  Plastin-3 (T-plastin) HS3ST1 NM_005114  Heparan sulfate glucosamine 3-O-sulfotransferase 1
precursor
FOXG1B NM_005249  Forkhead box protein G1C .
MYCN NM_005378 N-myc proto-oncogene protein
NOG NM_005450  Noggin precursor . )
RANBP9 NM_005493 Ran-binding protein 9
SYT1 NM_005639  Synaptotagmin-1
LHFP NM_005780 Lipoma HMGIC fusion partner precursor
PENK NM_006211  Proenkephalin A precursor
PLCL1 NM_006226 phospholipase C-like 1
PPP2RSE NM_006246  Serine/threonine-protein  phosphatase 2A 56
kDa regulatory subunit epsilon isoform BASPI1 NM_006317  Brain acid soluble protein 1
SEC23A NM_006364  Protein transport protein Sec23A MXD4 NM_006454  Max-interacting transcriptional repressor MAD4
GNAI3 NM_006496  Guanine nucleotide-binding protein G (k) | PLK2 NM_006622  Serine/threonine-protein kinase PLK2
subunit alpha (G(i) alpha-3) FBXW2 NM_012164  F-box/WD repeat protein 2
ZEPN2 NM_012082  Zine finger protein multitype 2 MMD NM_012329 ~ Monocyte to macrophage differentiation protein
DNAJB9 NM_012328  Dna) homolog subfamily B ber 9
! - na] homolog subfamily B member FHODI NM_013241  FHI/FH2 domain-containing protein
RLF NM_012421  Zinc finger protein RIf ) . o .
ASF1A NM_014034 ASF1 anti-silencing function 1 homolog A
TBK1 NM_013254  Serine/threonine-protein kinase TBK1
ZFHXI1B NM_014795 Zinc finger homeobox protein 1b
SESN1 NM_014454  Sestrin-1 (p53-regulated protein PA26)
TLN2 NM_015059  Talin-2
RABIIFIP2 NM_014904  Rabll family-interacting protein 2
RAB6IP1 NM_015213 Rab6-interacting protein 1 (Rab6IP1)
KIAA0423  NM_015091  KIAA0423 (KIAA0423), mRNA
. L IERS NM_016545  Immediate early response gene 5 protein
EIF5B NM_015904  Eukaryotic translation initiation factor 5B
(elF-5B) DACTI NM_016651 Dapper homolog 1 (hDPR1)
RKHD2 NM_016626  ring finger and KH domain containing 2 C100rf6 NM_018121 Chromosome 10 open reading frame 6
XKR8 NM_018053  XK-related protein 8 NGEF NM_019850  Ephexin-1
ERRFII NM_018948  ERBB receptor feedback inhibitor 1 FLAVIA NM_021952  ELAV-like protein 4
ACE2 NM_021804  Angiotensin-converting enzyme 2 precursor OSBPLI11 NM_022776 Oxysterol-binding protein-related protein 11
SMURF2 NM_022739  Smad ubiquitination regulatory factor 2 SPRED1 NM_152594  Sprouty-related, EVHI domain-containing protein 1
GPR146 NM_138445  Probable G-protein-coupled receptor 146 (Spred-1)
PDIKIL NM_152835  Serine/threonine-protein kinase PDIK1L NEDDI NM_152905  Protein NEDD1
OLIG3 NM_175747  Oligodendrocyte transcription factor 3 KCTD8 NM_198353  Potassium channel tetramerisation domain containing 8
; R (9] ., miRNAs
b b
: miRNAs )
, , miRNAs
miRNAs , miRNAs, ,
61 (137 n7l (18] miRNAs )
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