Dataset S1
Complete Materials and Methods

Eligibility criteria and study design

An optimal DAC concentration for the effective the@nt was screened based on the cell viability,
toxicity, apoptosis and DNA methylation for sevardst cell lines (six breast cancers and a breétbtedial
cell line as a control). Pan-omics analysis at ipi@tmolecular levels including epigenetic, tramstmic
(mRNA and microRNA expression) and proteomic arialysas performed before treatment, after treatment
and at five follow-ups up to 10 passages at “draliday” condition for the two selected breast canuell
lines and the control cell line. The study desigkilow is illustrated in figure 1.
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Cdll lines and culture conditions

A total of six breast cancer cell lines (MDA-MB-23HCF-7, HS578T, BT549, T47D and SKBR3) and

a breast epithelial cell line (HB2) were subjeddthis study. The characteristics and media domth are
summarized in the table 1.

Table 1. Source, clinical and pathological features, arltlicel conditions of used cell lines.

Gene  Receptor status

Cell line cluster ER PR ERBB2HER2 TP53 Source Tumor Type  Culture media
HB2 Lu + + - ++WT P.Br - DMEM, I, H
BT549 BaB - - - ++M P.Br IDC, pap RPMI
HS578T BaB - - - +M P.Br IDC DMEM
MCF7 Lu + + - +/-WT PE IDC DMEM
MDA-MB231 BaB - - - ++M PE AC DMEM
SKBR3 Lu - - + + PE AC McCoys 5A
T47D Lu + + - ++M PE IDC RPMI

AC, adenocarcinoma; BaB, Basal B; IDC, invasivetducarcinoma; Lu, luminal; Pap, papillary; P.Brinpary breast; PE, pleural effusion.
ER/PR/HER2/TP53 status: ER/PR positivity, HER2 expression, and TP53 protein levels and mutatistelis (obtained from the Sanger
web site; M, mutant protein; WT, wild-type proteare indicated.

Media conditions: FBS, fetal bovine serum (10%)jnisulin (0.01 mg/ml); H, hydrocortisone (500 ng/mtultured at37°C, 5% CQ.
DMEM, Dulbecco’s modified Eagle’s medium, GIBCO #85-092; RPMI, RPMI medium 1640, GIBCO #27016-021.
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DAC treatments

Cells were seeded (2 X l@ells / T75 flasks) for 24h then media were rentbaad cells were freshly
exposed to the DAC (Sigma Chemical Co., Switzejamdconcentrations of 1010% 10° or 10" nM in
suspension culture every 24h until cultured cetlached 80-85 % confluence (~5 days). The cells were
splittedfor 10 follow-up passages at “drug holiday” conaliti

Multiplex quantification of cell viability and cytotoxicity protease activities

Multiplex quantification of the cell viability anthe cell cytotoxicity protease activities were assel
using the MultiTox-Glo Multiplex Cytotoxicify Assay kit (Promega AG, Diibendorf, Switzerland)
according to the manufacturer’s instructions. s #ssay, two protease activities were measureel ésra
marker of cell viability, and the other as a markércytotoxicity). The live-cell protease activityhich is
restricted to intact viable cells was measuredgusirfluorogenic, cell-permeant, peptide substrgtgcyl-
phenylalanylaminofluorocoumarin, GF-AFC). This swéte enters intact cells, where it is cleaved oy t
live-cell protease activity to release AFC and gateea fluorescent signal that is proportionalh® number
of living cells. For this assay, 5L of the GF-AFC reagent was added to each well whade-walled plate
including ~5000 cells followed by mixing and inctiba for one hour at 3T. The live-cell fluorescence
was measured at ~400g#+-505nng, on a GloMaX-Multi Microplate Multimode Reader (Promega AG,
Dubendorf, Switzerland).

A second, luminogenic cell-impermeant peptide sabst(alanyl-alanyl-phenylalanyl-aminoluciferin;
AAF-Glo™ Substrate) was used to measure dead-ceteg@se activity, which is released from cells that
have lost membrane integrity. The AAF-Glo™ Substiatnot cell-permeant; therefore, essentiallyignad
is generated from this substrate by intact, viaaks. Briefly, 50uL of AAF-Glo™ reagent was added to
each well from viability assay followed by orbitshaking, and incubated for 15 minutes at room
temperature. The dead-cell fluorescence was meahsate~400nmEx/~505nmEm. Each sample was
measured in triplex format and data were colleetedelative fluorescence units (RFU).

Quantification of caspase-3 and caspase-7 activities

The caspases-3 and -7 activities were measuredg tisin Caspase-G8/7 Assay kit (Promega AG,
Dubendorf, Switzerland) according to the manufaatgrinstructions. This kit is based on the cleavaighe
amino acid sequence DEVD of a luminogenic substlgtethe caspases-3 and -7 which results in a
luminescent signal. For this assayB0of freshly prepared Caspase-Glo Reagent was aadeach well of
a white-walled plate including ~5000 cells followdsy two hours incubation at room temperature.
Luminescence was measured at ~485h#27nm, on a GloMaX-Multi Microplate Multimode Reader
(Promega AG, Dubendorf, Switzerland). Each sampés yineasured in triplex format and data were
collected as relative fluorescence units (RFU).

Simultaneousisolation of DNA, RNA miRNA and proteins

Three selected cell lines (MDA-MB231, SKBR3 and HiB#&re subject for simultaneous isolation of
DNA, RNA, miRNA and proteins (5xfGells per sample) before treatment, after treatraed at five point
follow-ups (£, 39 5", 7" and 18 passages) using AlIPFRDNA/RNA/Protein Mini Kit (QIAGEN AG,
Basel, Switzerland) according to the published quwol [1]. The RNeasy MinElute Cleanup Kit (QIAGEN
AG, Basel, Switzerland) was used for isolation gndification of enriched miRNAs. The quantity of
extracted molecular species was assessed usingaDigp ND-1000 spectrophotometer (Biolab, Mulgrave,
VIC, Australia). Extracted RNA samples were anatlyfer the size fractionation using RNA 6000 Nano
LabChig® as well as using RNA 6000 Pico LabChifor the enriched miRNAs (Agilent Technologies,
GmbH, Waldbronn, Germany).



Methylation quantification of candidate tumor suppressor genes (TSGs) using thymidine-specific cleavage
mass array on MALDI-TOF silico-chip

The EpITYPER™ assay using matrix-assisted laserorgéen/ionization time-of-flight mass
spectrometry (MALDI-TOF MS) was assessed for thamification of DNA methylation patterns of seven
TSGs BMP6, BRCA1, CST6, CDKN1A, CDKN2A, P16-INK4A and TIMP3) according to the previously
published methods [2,3,4,5].

Bisulfite treatment. To perform bisulfite conversion of the target senge, the EpiteBtBisulfite Kit
(QIAGEN AG, Basel, Switzerland) was used.

Primer designing and PCR-tagging for EpiTYPER™ assay.CpG sites and density of target
sequences in candidate TSGs were analyzed forGlie g?imer design. We used previously designed and
tagged primers (reverse primer with T7-promoter &g forward primer with 10mer tag sequence as
balance) for the candidate genes. The primer seggesre summarized in table 2. Selected amplicans w
mostly located in the promoter regions, or staftech the promoter and partially covered the firsbre [3].

For the PCR on bisulfite-treated genomic DNA (gDIN#&je following PCR condition was used: 1x: 95°C
for 10 min; 48x: 95°C for 30s, Ta for 40s, 72°C fomin; 1x 72°C for 5 min. The PCR cocktail wagl 2
DNA (2.00uL of at least 10 ngl DNA for a final concentration of 2ngl per reaction) in a 10 total
volume using 10 pmol of each primer, 200 dNTP, 0.2 unit Hot Start Taqg DNA polymerase, 1Mdm
MgCl, and the buffer supplied with the enzyme.

In vitro transcription, T-cleavage assay and mass spectroing In vitro transcription and T-cleavage
were assessed according to the previously publisheithods [3,5,6]. Twenty-two nanoliters of cleavage
reaction were robotically dispensed (nanodispera®y silicon chips preloaded with matrix (Spectrie;
SEQUENOM, San Diego). Mass spectra were collecteidgua MassARRAY Compact MALDI-TOF
(SEQUENOM) and spectra’s methylation ratios werenegated by the Epityper software v1.0
(SEQUENOM, San Diego).

Table 2. The sequence of PCR tagged primersHaiitro transcription.

; Y Prodoct
Gene Name | Primer Sequence (553" Length | T, Size (bp)
1ag-EN1I-FW | AGGAAGAGAGGGGGTAAATTTTATGGTGGTTT | 22+10
BMP6 T7-EN1-RV CAGTAATACGACTCACTATAGGG AGAAGGCTCCTTCCTAACCCTCAATCCTTA 22+31 o7 397
BreAl | PBGENIL-FW | ACCAAGAGAGAATIGGAGATTTTTATIAGG | 20410 | ol 443
T7-EN1-RV CAGTAATACGACTCACTATAGGG AGAAGGCTAAATCTCAACRAACTCAC 18+31
[18g-ENL-FW | AGGAAGAGAGGTTGGTAGTTTATITIGGATAGTTT | .| 25+10 | o 445
CST6 T7-EN1-RV CAGTAATACGACTCACTATAGGG AGAAGGCTCAAATCCCRAAATTCTCC 18+31
[18G-ENI-FW | AGGAAGAGAGGGTAAATTTTTGTTTGTTAGAGTGG | 25+10
CDKNIA T7-EN1-RV CAGTAATACGACTCACTATAGGG AGAAGGCTTAACTTCRACAACTACTCACACCT | 24+31 60 419
[1ag-EN1-FW | AGGAAGAGAGGGTTGTTTTTGGTAGGG | 17+10
CDKN2A T7-EN1-RV CAGTAATACGACTCACTATAGGG AGAAGGCTATATAAACCACRAAAACCC 19+31 58 580
[18g-ENI-FW | AGCAAGAGAGTGGGGTTTTTATAATTAGGAMGAATA | | 27+10
P16-1NK4A T7-EN1-RV CAGTAATACGACTCACTATAGGG AGAAGGCTCCACCCTCTAATAACCAACCAA 22+31 o7 533
18g-ENI-FW | ACCAACAGAGTITIGTTATTGGTTTGAGGS | 20+10 | oo | 44
TIMP3 T7-EN1-RV CAGTAATACGACTCACTATAGGG AGAAGGCTCCAAACTCCAACTACCCA 18+31




Microarray analysis and qRT-PCR validations

MRNA expression analysis.Microarray analyses of mRNA samples at variousovolup passages
including two independent biological replicates &eonducted using the Affymetrix Genome 133 Pl@s 2.
GeneChips (Affymetrix Inc., Santa Clara, U.S.). Bathesis of cDNA was carried out with a starting
amount of approximately 50 ng total RNA using the@EN Ovation RNA Amplification System V2
(NuGEN Technologies Inc.; San Carlos, U.S.). Tmays were hybridized with the biotin-labeled fragnse
and rotated in the hybridization oven for 18 hoats45°C and 60 rpm. The arrays were washed and
stained with a streptavidin phycoerythrin conjugaten GeneChip Fluidics 450 Workstations,
and scanned on a GeneChip Scanner 3000 7G (Affiumktc.) The expression data were acquired
using the Affymetrix GeneChip Operating Software C@S). The system was used to
generate the numerical values of the probe intendSignals). HGU133Plus2 annotations
(v2.1.0, ENTREZG) supplied by University of Michiga was used as a probe identifier
(http://brainarray.mbni.med.umich.edu/BrainarrayAbaise/ CustomCDF/12.1.0/entrezg)asp

MicroRNA expression analysis.Microarray analyses of enriched miRNA samplesaaious follow-up
passages were carried out using Affymetrix GeneRhipiRNA array (v1.0). The labeling of the
microRNAs was carried out with a starting amoungapproximately 100 ng small RNA using the FlashTag
Biotin HSR RNA Labeling Kit (Genisphere). The laipgl process was performed in two stages (i) Poly (A
Tailing (ii) FlashTag Biotin HSR Ligation. After hyidization with the biotin-labeled fragments, gsavere
rotated 16 hours at 48°C and 60 rpm. The arraye wasshed and stained with a streptavidin phycoenyth
conjugate on GeneChip Fluidics 450 Workstationsd @canned on a GeneChip Scanner 3000 7G
(Affymetrix Inc.) The expression data were acquirging the Affymetrix GeneChip Command Console
Software (AGCC) and miRNA-1_0 annotations (2008)283oplied by Affymetrix was used as a probe
identifier.

Data analysis.In order to avoid random fluctuations in gene egpran, after log transformation and
Robust Multi-array Analysis (RMA) normalization,fidirentially expressed mRNAs/miRNAs were defined
by applying three stringent filtering criteria (nmeiatensity greater than six, fold change gredtanttwo and
ANOVA set to P<0.05) using Partek Genomics Suite software v6a&téR Incorporated, Missouri, USA).
MiRNAs that were differentially expressed betweemtreated and treated or follow-up passages were
identified using a paired t—testR&0.05 significance. Present study reported diffea#iy expressed mature
MiRNAs. Unsupervised hierarchical clustering oh#igant up/down-regulated genes/miRNAs were apblie
using Partek software with standard Pearson’s lediwa as similarity measurement, and Ward'd metfood
clustering the data.

Quantitative RT-PCR validation. To confirm the microarray findings, quantitativeal-time (qRT)
PCR was used for several candidate mMRNAs and miRAkle 3 and 4). For each cell line, RNA used for
microarray analysis was also used to synthesizeMNA using High Capacity cDNA Reverse Transcriptio
Kit (Applied Biosystems, USA). Real-time primers reethen designed for each gene using Primerquest
Software (Integrated DNA Technologies). For gqRT-P@Ralysis, synthesized cDNAs amplified with
specific gene primers using SYBRGreen 2X PCR Master Mix (Applied Biosystems). hier to analyze
mMiRNAs with gqRT-PCR the miScript PCR system kit waed with the commercially available primers for
mature miRNAs (QIAGEN AG, Basel, Switzerland) (Tall). Raw values were normalized using geometric
mean of seven reference gen#8y GAPDH, GRB2, Hmox2, TMEM184B, USP7 andZNF398) for mRNA
expression and two reference miRNAs (miR-151 ard-83a) for miIRNA expression as internal controls.
These reference genes/miRNAs were selected acgawlitheir low variability overall microarray dataall
the analyzed samples [7,8,9,10]. Real-time PCRimacwere performed in two replicates and inclgdio-
template controls using ABI Prism 7000 Sequencee@®in System (Applied Biosystems). The fold
difference for each sample was calculated usingdingparative Ct method [11].



Table 3. The primer sequence of selected mRNAs for qRT-PCR.

Gene Name Ensembl Gene ID| Primef  Sequence {53’) L((egg)th Ta girzoed(obc;
185* ENST00000445125 -~ - SECECCTAGACOIOMATIET. 2L 601 66
BRCA1 ENSTooooo357654——--E—e\—’\\}—--——é%%%%%%ﬁf—gg?%%f%& ------- 2 2(:3 60.7 109
U | el R ST e
PI6INK4A | ENSTO0000304494-- L. SACCAASARGASEABES 1. L] 595 265
csTe ENST00000312134 - Y- | STECTICCCAOACACEORCA 1. 20| 508 201
CXCR4 ENST00000241303 -1y - O SARACTICASTITOIOE 2L 6070|242
DNMTL ENST00000340748 - Ly -+ S1CCCI TIBACAGITATGABL ... 21| 604 182
DNMT3A | ENST0000026470g-- Fir--| SATSATIGATCCCAMMBAMETS. | 28| 60.2 272
DNMT3B | ENST00000328111 - Y- SAACCAETACCACRACARBAC | 22| 503 195
ERBB2 ENST00000260571 -y - SECISTCEETAACTACE . 2| 61 178
ESR1 ENST0000020624% -ty -+ Gaca el OATECACETR . 20l 6063|115
L= EEcae
ETSL ENST00000310307 - Ly -+ TEAGTAGAGLAACASTAACOAC ... 21| 602 250
GAPDH* | ENST0000022023g - L1 | SAACCIGARGEILERAGL ... | 60 226
GIAL(CX43) | ENST000002825611 11— | ACOAAASTASLARCAGEAG | 20| 602 209
GRB2* ENST00000316804 -y £EALATSARACLACATCEET .. 20| 603 155
Hmox2* ENST00000210700 -y -+ BACCALRT SACAAT OB L I OAS st -S| 612 164
IL6 ENST00000404625 -y -~ SACTEAGCIBTICAGANCEE ol %-l6108| 196
MERTK ENST00000205408 - Tty -+ | LOAACATCAAAGCARTTEOCETC 22| 6105| 205
e | oy BSOS 2 o
PDCD4 ENST00000280154 -y - SARCTISCOOAMISTIAACGRG | 22| 6017| 259
PGR ENST00000263463 -ty -~ Eup i n o e P2 h &l e0s8| 231
PTEN ENST00000371053 -y SCGARCTICCAATCCTEAS L. 12| 608 233
C
RASSF1 ENST00000350365 - Ly -+ + ARSI CACRIGEEATACL oo -l 604 217
TMEM1848* | ENST00000361008 - Ty~ SACCASATCIACATORACCT. .22 613 | 277
usP?* ENST00000344836 11— ALICCTACATIGECACCAE | 20| 601 256
VEGFA ENST00000372067 -y - SASTACCETGATSACAICOAC | Zhle00s| 213
ZNF308* | ENSTO0000420008 -t -+ AR LECCOACATATCEEA | 23| 6022 161

* selected as a reference gene




Table 4. The primer sequence and ID of validated miRNAgBY-PCR.

MIR ID Sanger 1D Sanger Accession Sequence 5 3'

hsa-mir-125b-1 hsa-miR-125b MIMAT0000423 UCCCUGAGBCUAACUUGUGA
hsa-mir-130a hsa-miR-130a MIMAT0000425 CAGUGCAAUGRAMAAGGGCAU
hsa-mir-151** hsa-miR-151-3p MIMAT0000757 CUAGACUBSCUCCUUGAGG
hsa-mir-152 hsa-mir-152 MIMAT0000438 UCAGUGCAUGACABCUUGG
hsa-mir-181a hsa-miR-181a MIMATO0000256 AACAUUCAACGBGUCGGUGAGU
hsa-mir-183 hsa-mir-183 MIMAT0000261 UAUGGCACUGGUABUUCACU
hsa-mir-193a** hsa-miR-193a-5p MIMAT0004614 UGGGUOUGCGGGCGAGAUGA
hsa-miR-21_2 hsa-miR-21 MIMATO0000076 UAGCUUAUCAGAGAUGUUGA
hsa-miR-24_1 hsa-miR-24 MIMATO0000080 UGGCUCAGUUCAGBBGAACAG
hsa-mir-27a hsa-miR-27a MIMAT0000084 UUCACAGUGGCUBAUCCGC
hsa-mir-27b hsa-miR-27b MIMAT0000419 UUCACAGUGGCUBAUCUGC
hsa-miR-29b_1 hsa-miR-29b MIMAT0000100 UAGCACCAUUBBAUCAGUGUU
hsa-mir-378 hsa-miR-378 MIMAT0000732 ACUGGACUUGGAGHBGAAGG
hsa-mir-455 hsa-miR-455-3p MIMAT0004784 GCAGUCCAUGGAUAUACAC
hsa-miR-99a_1 hsa-miR-99a MIMAT0000097 AACCCGUAGACUGAUCUUGUG

** selected as a reference miRNA

Mutation screening of the P16-1NK4A gene

Full gene sequencing dP16-INK4A was performed on the promoter region, 5UTR, thee@ns
including exon/intron boundaries (exon 1-3) and BRJ Information of primer sequences are listed
in Table 5. The PCR for each region carried owt BOuL total volume containing 100ng DNA, 2001 of
each dNTP, 20 pmoL of each primer, 2.5 U Hot Staq DNA polymerase, 1X PCR buffer and 1.5 mM
MgCI2. The PCR was performed in 40 cycles under followgngdition: denaturation at 94°C for 15 sec,
annealing step for 15 sec at appropriai¢hét is mentioned in Table 5, and 60 sec primézresion at 72°C.
Direct DNA sequencing was performed using a Big Byreninator v3.1 cycle sequencing kit and automated
sequencer was performed (ABI 3130, Applied BiosygteThe results of DNA sequence analysis were
compared with the reference sequences of the gemk Bwww.ncbi.nlm.mih.gov/nucleotide) using
DNASTAR sequence alignment software (DNASTAR Laesery 8, Inc., Madison, USA). All sequencing
reactions were performed in both directions andinoed for concordance.

Table 5. The primer sequence for tRd6-INK4A gene sequencing.

Gene Name Primer| Sequence (553’) L?Qg)th Ta girzc;d?bcé,
P16-| NK4A FW | GCTCCTGAAAATCAAGGGTTG 21 - s48
(Promoter) RV | CCTGCTCTCCCCCTCTCC 18

P16-1NK4A __FW | AGTCCTCCTTCCTTGCCAAC | 20|y 620
(5'UTR + Exonl) RV | CTTCTGAAAACTCCCCAGGA 20

P16-1NK4A __FW | AATTAGACACCTGGGGCTTG | 20 | 582
(Exon2) RV | AGGGCGATAGGGAGACTCAC 2C

P16-1NK4A __FW | GTAGGGACGGCAAGAGAGG = | 19 | g, 660
(Exon3 + 3UTR) RV | TGAAACAACAGTGTCAGAAACG 22

Proteomic profiling

Protein pallets from AllPrépextraction (5 x 1Bcells per sample) were directly solubilized in uffér

consisting 7M urea, 2M thiourea, 4% CHAPS, 20mM Danid 2% ampholines, pH 3-10 (Invitrogen) for a
total volume of 0.1mL.

Two-dimensional gel electrophoresis (2DE) and spetsualization. The first dimension was run using
the ISODALT system (ampholines pH 3-10 (Invitroge[i)2,13]; and for the second dimension 11-19%
linear acrylamide gradient was used. Protein spet® visualized by silver staining and wet silvieaised
gels were scanned by Pharmacia Image Scanner @6tk and 16-bit, based on the published methpd [1
6



Image analysis and spot quantificationEach protein sample was run by 2DE in triplicateider to
evaluate gel reproducibility and improve the rdligb of the qualitative and qualitative changes time
protein expression measurement by means of eldarepis. Progenesis SameSpot software (v 4.0,
NonLinear Dynamics, UK) was used for gel alignmepipt detection, spot quantification, and norméitira
for the total spot volume in each gel, and the dadee statistically analyzed using the incorporatkadistical
package. Gel images were automatically aligned afenually assigning 20 landmark vectors. The sampl
variables were expressed as mean of each rep(i8&eor percentages, and were statistically analyged
ANOVA). The cutoff level for a differentially expssed protein was defined based on an ANOVA at
significance ofP<0.05 using the SameSpots software consideringhamaim of 1.5-fold change (normalized
volume). In addition, we applied separate non-patamstatistical analyses between each pair ofptzsn
including untreated vs. treated and other followpapsages.

Liguid Chromatography - Mass Spectrometry and Liquid Chromatography - Tandem Mass Spectrometry
(LC-MSMS)

The protein spots of interest were manually exciBedh gels and underwent in-gel digestion with
trypsin. The trypsin digested proteins were analykg capillary liquid chromatography tandem MS (LC-
MS-MS) using a setup of a ProteoCol trap C-18 coly®15 x 10mm, 3um particle size, 300A) (SGE
Analytical Science, Victoria, AU) and a separataogumn (0.1mm x10cm) that had been packed with Magi
300A C18 reverse-phase material (5 mm particle, siss Bioanalytics, Birsfelden, Switzerland). The
columns were connected on line to an Orbitrap Firidyinstrument (Thermo Finnigan, San Jose, CA,
USA). The solvents used for peptide separationistets 0.1% acetic acid in water (solvent A) and’®.1
acetic acid and 80% acetonitrile in water (solvBit Peptides were injected via ap2 loop to the trap
column with the capillary pump of an Agilent 120@&t®m set to uL/min. After 15 min, the trap column
was switched into the flow path of the separatiomn. A linear gradient from 2 to 35% solvent B in
solvent A in 60 min was delivered with an Agiler20D nano pump at a flow rate of 500 nL/min. Aftér 6
min the percentage of solvent B was increased % ®0ten minutes and further increased to 80% mir2
The eluting peptides were ionized at 1.7 kV. Thessnapectrometer was operated in a data-dependent
fashion. The precursor scan was done in the Opbgted to 60,000 resolutions, while the fragmens iaere
mass analyzed in the LTQ instrument. A top five hndtwas run so that the five most intense precsrsor
were selected for fragmentation.

Peptide identification. The MS-MS spectra were then searched againstuhearm data bank (NCBI
non-redundant, version October 1st, 2010) usindd@Bequest software [14]. The data bank was searched
with 10 ppm precursor ion tolerance, while the magt ions were set to 0.5 Da tolerances. Cleavalgs r
were set to fully enzymatic — cleaves at both eatlswing 2 missed cleavages. Post filtering wass¢he
following parametersACN, 0.1; Xcorr versus charge state was 1.50 (1600 Z2+), 2.50 (3+); peptide
probability, 0.01; protein probability 0.01. Validentification required two or more peptides indegently
matching the same protein sequence, a significaptige scoreR<0.05), and the manual confirmation of
agreement between the spectra and peptide sequahdeast two peptides were required for protein
identification. Protein quantification and data igtation was performed using Scaffold (version Sudff
3.00.06; Proteome Software, Portland, OR, USA) cwimodels the score distributions of the entirasktt
of spectra. Database search files generated byoBeduest were imported into Scaffold and analyzaugu
the tandem searches against the same protein sEqgdatabase the same search parameters as thatasisoc
TurboSequest search.

Gene ontology enrichment

The gene ontology (GO) enrichment was assessed &sirtek Genomics Suite software v6.5 (Partek
Incorporated, Missouri, USA), which could take st lof significantly expressed genes and see how the
group in the functional hierarchy. The enrichmesures were calculated using a chi-square test congpa
the proportion of the gene list in a group to tmepprtion of the background in the group. If a fliocal
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group had an enrichment score over 1, the fundticat@gory was over expressed. A value of 3 or drigh
corresponds to significant over expressiBr{.05).

In silico prediction of miRNA targets

Conserved and non-conserved targets of detectedNAsRwere identified using TargetScan 5.1
(http://www.targetscan.orp/The list of predicted targets was obtained fifbangetScan data download and
further investigated using pathway analysis. Fopartant miRNAs, the mRNA targets were validated to
find exact miRNA complementary sites using RNA2agram (http://cbcsrv.watson.ibm.com/rna22.html).
The default stringency settings were used: maxiimmumber of allowed UN-base paired bases =0 in
seed/nucleus of 7 nucleotides, and minimum numibgraoed-up bases in heteroduplex =14; maximum
folding energy for heteroduplex (Kcal/mol =225).

Cdll signaling and pathway analysis

Gene networks and canonical pathways represenggggi&nes, miRNAs and proteins were identified
using the Pathway Studicoftware version 7 and ResRiét (Mammal) database (Ariadne Genomics, Inc.,
Rockville, USA). The data set containing gene/miRM&ntifiers and corresponding fold changes were
uploaded into the Pathway Studio and each gendifiéenvas mapped to its corresponding gene objEue
functional analysis identified the biological fuiets and/or diseases that were most relevant tdatesets
and facilitated the understanding beyond their fional link to breast neoplasm. This analysis pded an
approach to compare different kinds of cellulaeiattions, including protein-protein interactiorssveell as
genes-miRNAs interactions.
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