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Supplementary information 

Tumor-suppressor miR-22 determines p53-dependent cellular fate through 

post-transcriptional regulation of p21 

Supplementary information includes Extended Materials and Methods, eight figures 

and four tables. 

Materials and Methods 

Cell culture 

HCT 116 (HCT 116 p53+/+), HCT 116 p53-/- and SW480 colon cancer cell lines 

were maintained in Dulbecco’s Modified Eagle’s Medium (DMEM) supplemented with 

10% heat inactivated fetal bovine serum (FBS) in humidified air with 5% CO2. For 

treatment with genotoxic agents, HCT 116 cells were seeded at 1.0 x 105 cells/ml, and 

incubated with either 100, 200 and 500 ng/ml of ADR or 0.38 mM of 5-FU for specific 

periods. 

Clinical samples 

Paired surgical specimens of primary human colon cancers and surrounding 

non-cancerous counterparts of the colon were obtained from patients treated at the 

Teikyo University Hospital, Mizonokuchi, Kanagawa, Japan with documented 

informed-consent in each case. Institutional review board approvals for analysis of 
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clinical samples were obtained at each institute. Samples were frozen in liquid nitrogen 

and stored at -80 oC until use. Total RNAs and genomic DNA were prepared by using 

Trizol (Invitrogen) and DNA extraction kit (Qiagen), respectively, according to the 

manufacturers’ instructions. 

Functional miRNA dropout screening 

Functional dropout screening to identify tumor-suppressor miRNAs was carried 

out according to our recent publication (1). In brief, HCT 116 cells were transduced with 

a pooled lentivirus miRNA expression library (SBI) at a multiplicity of infections (MOI) 

of 3. Cells were incubated in complete medium for 3 days (P1) and subjected to 

sequential passages every 3 days. After 9 passages, genomic DNA was prepared from P1, 

P5 and P9 cells using a DNA extraction kit (Qiagen) and used as a template for PCR 

amplification of pre-miRNA regions of virus vectors using a primer set corresponding to 

vector arms as follows; CDH5.1 5’-GCC TGG AGA CGC CAT CCA CGC TG- 3’, CDH3.1 

5’-GAT GTG CGC TCT GCC CAC TGA C-3’. Amplified DNA from P1, P5 and P9 cells 

was purified using a gel extraction kit (Qiagen) and subjected to fluorescence labeling. 

Amplified DNAs from P1 and P5 (or P9) cells were labeled with Cy3 and Cy5-dUTP, 

respectively, using a Genomic DNA enzymatic labeling kit (Agilent) and purified with a 

Microcon YM-30 filter (Millipore). An equal amount of Cy3- and Cy5-labeled DNA was 

combined and loaded onto a custom-made microarray, and hybridized at 65 oC for 24 hr. 

After washing, microarray was scanned and analyzed according to the CGH protocol ver. 

5 (Agilent). The log ratio of each miRNA copy number was calculated by averaging log10 

ratios and by excluding the highest and lowest values in 16 replicates. 
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Real-time PCR 

For quantitative expression analysis of miRNAs, total RNAs from colon cancer 

patients were reverse-transcribed by Multiscribe RT and miRNA-specific primer (ABI), 

and a PCR reaction was carried out by using a TaqMan microRNA assay kit (ABI). The 

comparative cycle threshold (Ct) method was applied to evaluate the expression level of 

miRNA. The U48 small nuclear RNA was used as an internal standard.  

For mRNA expression analysis, total RNAs (~ 1 �g) were reverse-transcribed by

SuperScript III reverse transcriptase using a random hexamer primer. Synthesized 

cDNAs were quantified by TaqMan Gene expression analysis. Relative expression was 

calculated as described above. GAPDH was used as an internal standard. 

miRNA microarray analysis 

Total RNAs from non-cancerous parts of 4 colon cancer specimens were labeled 

with pCp-Cy3 using the Agilent miRNA labeling reagent, and then hybridized to an 

oligonucleotide microarray for human miRNA (8 x 15K, Version 2.0, Agilent) according 

to the manufacturers’ instructions. After hybridization, the array was washed with 

washing buffer and scanned by an Agilent DNA microarray scanner. The data were 

numerically converted with Feature Extraction Software (Version 9.5 Agilent), and 

analyzed by GeneSpring GX10 software.  

Array comparative genomic hybridization (aCGH) analysis 

For aCGH analysis, 500 ng of genomic DNA from the cancerous and 

non-cancerous parts of the colon cancer specimens were labeled with Cy5 and Cy3, 

respectively, and then digested with restriction endonucleases Alu I and Rsa I. Equal 
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amounts of labeled DNA were combined and loaded onto a Human Genome CGH 

microarray 244K (Agilent), and hybridized for 40 hr at 65 oC. After hybridization, the 

array was washed and scanned as described above, and analyzed by DNA Analytics 

Software (Ver. 5.0, Agilent).  

Expression microarray analysis 

HCT 116 cells were transfected with either miR-22 or miR-NC (final 

concentration of 1 nM) for 3 days and total RNA was prepared by an RNeasy column 

(Qiagen). Total RNAs were labeled with Cy3 using an mRNA labeling kit and hybridized 

to a whole human genome oligo microarray (4 x 44K, Agilent) according to the 

manufacturers’ instructions. Data analysis was performed by GeneSpring GX10. 

Copy number assay 

The copy number differences of TP53 ormiR-22 genomic loci in 36 colon cancer patients 

from NCI were analyzed by quantitative real-time PCR using a TaqMan Copy Number 

Assay kit according to the manufacturers’ instructions. The comparative cycle threshold 

(Ct) method was applied to evaluate the copy number of these loci using Line-1 as an 

internal standard, which is a repetitive element whose copy numbers per haploid 

genome are similar among all human cells (2, 3). The copy number of TP53 and miR-22 

in colon cancers were compared to that of their matched normal counterparts.  

Cell proliferation assay 

HCT 116 cells, seeded at 2.5 x 104 cells/ml, were transfected with either miR-22 

or miR-NC using HiperFect reagent (Qiagen) for 3 days. Cells were washed with PBS (-) 
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and incubated in MST reagent (Promega) for 60 min at 37 oC, and the absorbance at 490 

nm was measured using an Arvo plate reader (Stratagene). 

Isolation of C17orf91 cDNA 

Total RNA from HCT 116 cells was reverse-transcribed with an oligo(dT) primer, 

and used as a template for the amplification of C17orf91 cDNAusing the primer sets 

described in Fig. S4. Amplified PCR products were ligated into the pPCR2 vector and 

sequenced, and the C17orf91 cDNA was subcloned into the pcDNA3.1 (Invitrogen) 

expression vector.  

Chromatin immunoprecipitation (ChIP) 

  ChIP analysis was carried out as described (4) with modifications. HCT 116 cells, 

seeded at 2 x 105 cells/ml in a 150 mm dish, were treated with 0.38 mM of 5-FU for 16 

hrs or 5, 25 nM of Act D for 24 hrs, and fixed by 1% formaldehyde for 10 min at room 

temperature. After sharing DNA, an extract was incubated with DO-1 p53 antibody or 

normal mouse IgG for overnight at 4 oC, and precipitated DNA fragments were 

quantified by real-time PCR analysis using primer sets (Table S1). Data was normalized 

to input DNA. 

ChIP-sequence 

HCT 116 cells were treated with 5-FU (0.38 mM) for 9 h, and chromatin 

immunoprecipitation (ChIP) was performed by using anti-p53, anti-mono or anti 

histone H3 tri-methylated K4, or anti histone H3 tri-methylated K36 antibodies. ChIP 

isolated DNA (5-10 ng) was purified by polyacrylamide gel electrophoresis to obtain 
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100-300 bp DNA fragments. Collected DNA fragments were labeled with a single

adenosine nucleotide by using Klenow exo- DNA polymerase (3’ and 5’ exo minus; 

Illumina). Illumina adaptors were then added to labeled DNAs, and subjected to PCR 

amplification for 20 cycles according to the manufacturers’ instructions. After 

purification of PCR products, cluster generation and 36 cycles of sequencing reactions 

were carried out by an Illumina cluster station and 1G analyzer. Nucleotide sequences 

derived from 26,737,039 reads were mapped to the reference human genome (NCBI 

build #36).  

AGO2-IP on Chip analysis 

AGO2 immunoprecipitation on Chip assay was carried out according to a 

previous report with minor modifications (5). In brief, HCT 116 cells stably expressing 

HA-AGO2 cells were transfected with either miR-22 or miR-NC at a final concentration 

of 20 nM for 24 hr, and disrupted in lysis buffer composed of 50 mM Tris-Hcl (pH 7.5), 

1% NP-40, 1 mM EDTA, 5 mM DTT, 1 x proteinase inhibitor cocktail (Roche), 300 mM 

NaCl, and RNasin Plus ribonuclease inhibitor (Promega), and immunoprecipitated 

using anti-HA agarose beads pre-blocked with 1% BSA and 10 �g/ml of yeast tRNA, for

4 hr at 4 oC. Beads were washed with lysis buffer 5 times, AGO2-bound RNA was eluted 

in boiling water, and the Trizol-LS reagent was added to extract total RNAs. 

AGO2-bound total RNAs were further cleaned-up using an RNeasy column and 

subjected to microarray analysis. After the washing and scanning of the array, data 

were analyzed. Briefly, normalized signal intensities of AGO2-bound mRNAs in the 

presence of miR-22 were divided by those of miR-NC introduced cells. In parallel, an 

mRNA expression profile of HCT 116 cells in the presence or absence of miR-22 was 
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generated, and expression fold-changes were obtained. An enrichment score (E-score) 

was then calculated by division of fold changes of AGO2-bound mRNA by expression 

changes. Thus, a high E-score indicates AGO2-bound and down-regulated mRNAs in a 

miR-22 dependent manner. Furthermore, cell cycle and apoptosis regulating genes were 

selected among high E-scored mRNAs.  

Reporter plasmid construction and luciferase assay 

The 3’ UTR of p21 mRNA was amplified by PCR from HCT 116 genomic DNA 

using a primer set; 5’-TCC GCC CAC AGG AAG CCT GC-3’, 5’-GAG CAC CTG CTG TAT 

ATT CAG C-3’. The DNA fragment was cloned into a pCR2 vector and sequenced, and 

then fused to the 3’ end of a firefly luciferase reporter gene in the pmirGLO dual 

luciferase vector (Promega). Site directed mutagenesis of a miR-22 target site of p21 

mRNA was carried out by using a PrimeSTAR Max high fidelity DNA polymerase using 

the pmirGLO-p21 3’UTR plasmid as a template. Mutagenesis primers are listed below. 

p21 5’ seed Fw-EcoRV, 5’-TCA GGUg ata tc UA AGC AGC GAC CGC CCC CT-3’ 

p21 5’ seed Rev-EcoRV 5’-GCT TUga tat cUCC TGA GGT AGA ACT AGG G-3’ 

p21 3’ Rev-EcoRI 5’-TGA GGUg aat tcUT AGG GTG CCC TTC TTC TT-3’ 

p21 Double Fw-RV-RI 5’ CCT AUga att cUCC TCA GGUg ata tca UAAG CA-3’ 

  Nucleotide sequences of the 5’ seed and 3’ regions of the miR-22 target site in the 

p21 mRNA were replaced with the recognition sequences for EcoRV and EcoRI, 

respectively (underlined sequences). 

For the luciferase assay, HCT 116 cells, seeded at 5 x 104 cells/ml, were 

co-transfected with 200 ng of reporter plasmid and 10 nM of either miR-22 or miR-NC 

using Lipofectamine 2000 according to the manufacturer’s protocol for siRNA 
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introduction. After incubation for 24 hr, cell extracts were prepared by adding passive 

lysis buffer (Promega) and luciferase activities were determined by using a dual 

luciferase assay kit (Promega). Luciferase activity was normalized by Renilla luciferase 

activity as an internal standard.  

Immunoblot analysis 

Cells were lysed in lysis buffer consisting of 25 mM Tris-HCl (pH7.5), 150 mM 

NaCl, 1 mM EDTA, 1% Triton X-100, 0.1% SDS and 1 x proteinase inhibitor cocktail, 

and protein concentration was determined by the Bradford method using the Bio-Rad 

protein assay reagent. For SDS-PAGE and immunoblot analyses, protein samples were 

mixed with Laemmli sample buffer, and loaded on a 10-20% polyacrylamide gradient gel 

(ATTO). After electrophoresis, proteins were transferred to a PVDF membrane 

(Millipore), and analyzed by the standard method.  

Indirect immunocytochemistry 

HCT 116 cells, transfected with either miR-22 or miR-NC for 48hr, were treated 

with 50 ng/ml of ADR for 5 or 10 hr, and fixed with cold methanol for 20 min. Cells were 

washed twice with PBS and incubated in blocking reagent (2.5% BSA/TBS-T) for 60 min, 

and further incubated for 60 min with a primary antibody against p21 diluted with 

blocking buffer. After reaction with a secondary antibody, (Alexa 594 labeled anti-mouse 

IgG) for 60 min, cells were washed with PBS, and subjected to microscopic observation. 

Flow cytometric analysis 

 HCT 116 cells were transfected with either miR-22 or miR-NC, incubated for 48 
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hr, and treated with ADR overnight. Cells were detached from the bottom of the dish by 

adding trypsin, and stained with FITC-Annexine V and PI (BD Pharmingen). Cells were 

passed through a cell-strainer filter and subjected to flow cytometry using JSAN. Data 

were processed by FlowJo software. 
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Legends to Supplementary Figures 

Fig. S1. AA. Tumor-suppressor miRNA categories identified by the present screening. 

Experimental strategies used to screen tumor-suppressor miRNAs are also indicated. BB. 

Schematic illustration of the functional dropout screen using a lentivirus miRNA 

expression library. CC. The number of dropout miRNA clones in 3 settings of microarray 

analyses. DD. Expression profile of dropout miRNAs in 4 human normal colon tissues. EE. 

Copy number aberration of dropout miRNA genes in 24 human colon cancers. 

Fig. S2. Copy number aberrations of TP53 and miR-22 loci in 36 human colon cancer 

patients. Copy number of TP53 ormiR-22 loci in NCI samples (ID 1 – 36) were 

calculated by the TaqMan copy number assay system using Line-1 as an internal 

standard. Graph indicates copy numbers of TP53 and miR-22 loci relative to those in 

matched normal counterparts. Marked (red circle) samples showed hemizygous loss of 

miR-22 locus with intact TP53. 

Fig. S3. AA. Cell proliferation assay. HCT 116, HCT 116-p53-/- and SW480 cells were 

transfected with either 5 nM of miR-22 or miR-NC, and incubated for 3 days. Cells were 

subjected to MST assay as described in Materials and Methods. Cell number was 

indicated by relative values to negative control cells. BB. Cell cycle analysis. HCT 116 

p53-/- and SW480 cells were transfected with either 5 nM of miR-22 and miR-NC, and 

incubated for 3 days. Cell were fixed with ethanol and stained with PI, and then cell 

cycle distribution was analyzed by FACS. Representative cell cycle patterns in both cell 

lines are indicated. CC. Quantification of cell number in each phase of cell cycle. Data 

indicates means from three independent experiments. Error bars show the standard 
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deviations. Statistical analysis was carried out by t-test. DD. Network analysis. HCT 116 

cells were transfected with either miR-NC or miR-22, and mRNA expression profiles 

were generated by means of microarray. Network analysis was carried out by MetaCore 

software (GeneGo Inc.) 

Fig. S4. The nucleotide sequence of C17orf91 is shown. Underlined sequences indicate 

the positions of the primers used to isolate theC17orf91 cDNA from HCT 116 cells. A 

bold line shows thepre-miR-22 sequence, and exon junctions are indicated as vertical 

lines. 

Fig. S5. AA. Expression of miR-22 after exposure to 5-FU. Cells, seeded at 1.0 x 105 

cells/ml, were treated with 0.38 mM of 5-FU for 12 h, and miR-22 expression was 

quantified by TaqMan real-time RT-PCR. The data indicate the relative expression 

levels of miR-22 compared with un-treated cells. BB. Structure of a luciferase reporter 

gene construct containing a miR-22 gene promoter region. The genomic region 

containing p53 binding sites in a 5’ upstream and intron 2 was amplified by PCR from 

genomic DNA of HCT 116 cells as a template. The DNA fragment was sequenced and 

subcloned into a pGL3 basic vector. CC. Reporter gene assay. Cells, seeded at 1.0 x 105 

cells /ml, were transfected with 200 ng of luciferase reporter gene and 10 ng of control 

pRL vectors, and incubated for 24 h. Luciferase activity was measured by using a dual 

luciferase assay kit (Promega), and the data indicates means with standard deviations 

(n=6). DD. E. p53-ChIP analysis. Cells, treated with 0.38 mM 5-FU for 16 hrs, were fixed 

with 1% formaldehyde, and subjected to ChIP analysis. Quantification of precipitated 

DNA was carried out by real-time PCR analysis in triplicate by using primers spanning 
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p53 binding site of p21 (positive control), miR-22 -1104 #1, miR-22 -1104 #2 (for 5’ 

promoter region), Int2 (for p53BS in intron 2) and IGX1A (ChIP-qPCR human negative 

control, SABiosciences). Graph indicates fold enrichment of site occupancy for p53 

binding relative to non-stressed cells (D), and percent of input (E). Data indicates means 

with standard deviation of triplicate qPCR. Statistical analysis was carried out by t-test. 

Additional two independent experiments gave similar results.  

Fig. S6. AA. An outline of AGO2-IP on Chip is schematically drawn. HCT 116 cells stably 

expressing HA-AGO2 were established and transfected with either miR-22 or miR-NC. 

After incubation for 24 hr, cells were lysed in lysis buffer and AGO2 complexes were 

purified by anti-HA antibody. Purified RNAs were used for microarray analysis. BB. The 

enrichment score (E-Score) was calculated with the indicated formula, and the criteria 

used for the selection of miR-22 target mRNAs are listed. CC. Distribution of enrichment 

score (E-Score) of mRNAs selected by AGO2-IP on Chip. Green and red dots indicate the 

E-score and fold change of mRNA expression in miR-22 introduced cells, respectively.

mRNA species with high E-Score tend to show relatively low expression in the presence 

of miR-22. DD. Top10 mRNA list enriched in AGO2 complex after miR-22 introduction. 

CDKN1A (p21) is shaded by a yellow line. EE.ThemiR-22 target sequences in the 3’ UTR 

of p21 mRNA in various mammalian species are aligned. The miR-22 target sites in the 

3’ UTR of p21 mRNA were searched for using the TargetScan database. The conserved 

target sites in the 3’ UTR of p21 mRNA are aligned against the 5’ seed (red) and 3’ 

complementary sequences (blue) from various mammalian species. The nucleotide 

sequence of miR-22 is shown at the top. 
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Fig S7. A. Introduction of miR-22 significantly reduced the p21 protein levels after 

exposure to ADR. Cells transfected with either miR-22 or miR-NC were treated with 

indicated concentrations of ADR for 24 h, and p21 levels were determined by IB analysis. 

The data were prepared from three independent experiments, and indicated relative 

p21 protein levels compared with miR-NC transfected cells (lane 2). BB. Repression of 

PARP-1 cleavage by introduction of p21 ORF. The data are related to Fig. 5C in the text. 

Two independent experiments of IB images are indicated. CC. siRNA knockdown 

promotes PARP-1 cleavage. Cells were transfected with 5 nM of p21 siRNA (Qiagen #7) 

and negative control (Qiagen) for 48 h, and cells treated with indicated concentrations of 

ADR for 24 h, then cleaved PARP-1 was determined by IB. DD. Inhibition of miR-22 

caused reduction of the S-phase of cell cycle. HCT 116 cells were infected either pZip-22 

or control lentivirus, and selected by puromycin. Cells were reseeded at 1.0 x 105 cells 

/ml and treated with ADR for 24 h. FACS was carried out by PI staining, and the 

number of cells in each phase of the cell cycle was analyzed by FlowJo software.   

Fig. S8. A. B. p53-ChIP analysis. HCT 116 cells, seeded at 2 x 105 cells/ml in 150 mm 

dish, were treated with 5 or 25 nM of Act D for 24 hrs, and fixed with 1% formaldehyde 

fo 10 min, then subjected to ChIP analysis as indicated in Supplementary Materials and 

Methods. Quantification of precipitated DNA was carried out by quantitative real-time 

PCR analysis in triplicate with primers spanning p53 binding site of p21, miR-22 

-1104#1, miR-22 -1104#2, Int2 and IGX1A (negative control, SABiosciences). Graph

indicates fold enrichment of site occupancy for p53 binding relative to non-stressed cells 

(A), and percent of input (B). Data indicates means with standard deviation of triplicate 
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qPCR. Statistical analysis was carried out by t-test. Additional two independent 

experiments gave similar results.    
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P1 vs P5 P5 vs P9 P1 vs P9
miRNA clones log 10 ratio mature form miRNA clones log 10 ratio mature form miRNA clones log 10 ratio mature form

mir_455 -2.3558 miR-455 mir_492 -2.3219 miR-492 mir_455 -2.2504 miR-455
mir_34a -2.2627 miR-34a mir_593 -2.1573 miR-593 mir_26a_1 -2.2009 miR-26a
mir_486 -2.1658 miR-486 mir_220a -2.1532 miR-200a mir_145 -2.1592 miR-145
mir_608 -2.1589 miR-608 mir_145 -2.1503 miR-145 mir_492 -2.1258 miR-492
mir_942 -2.1364 miR-942 mir_26a_1 -2.1494 miR-26a mir_593 -2.1207 miR-593
mir_379 -2.1319 miR-379 mir_758 -2.1210 miR-758 mir_513a_1 -2.0899 miR-513a
mir_562 -2.0680 miR-562 mir_345 -2.0961 miR-345 mir_758 -2.0882 miR-758
mir_605 -2.0587 miR-605 mir_543_ -2.0699 miR-543 mir_513a_2 -2.0478 miR-513a
mir_30d -1.9143 miR-30d mir_346 -2.0607 miR-346 mir_220a -2.0454 miR-220a

mir_891a -1.8138 miR-891a mir_601 -2.0571 miR-601 mir_942 -2.0220 miR-492
mir_22 -1.8014 miR-22 mir_602 -2.0347 miR-602 mir_608 -2.0194 miR-608

mir_513a_2 -1.7761 miR-513a mir_770 -2.0275 miR-770 mir_601 -2.0144 miR-601
mir_891b -1.7693 miR-891 mir_584 -2.0273 miR-584 mir_602 -1.9996 miR-602
mir_218_1 -1.7527 miR-218 mir_548a_2 -2.0261 miR-548a mir_543_ -1.9873 miT-543

mir_513a_1 -1.7165 miR-513a mir_539 -2.0213 miR-539 mir_223 -1.9530 miR-223
mir_934 -1.6903 miR-934 mir_551a -1.9773 miR-551a mir_770 -1.9518 miR-770

mir_514_1 -1.6660 miR-514 mir_551b -1.9654 miR-551b mir_562 -1.9499 miR-562
mir_890 -1.5240 miR-890 mir_30c_2 -1.9639 miR-30c mir_551a -1.9498 miR-551a
mir_508 -1.4822 miR-508 mir_148a -1.9621 miR-148 mir_605 -1.9373 miR-605

mir_200b -1.2109 miR-200b mir_642 -1.9431 miR-642 mir_148a -1.9164 miR-148a
mir_514_2 -1.1794 miR-514 mir_221 -1.9229 miR-221 mir_548a_2 -1.8718 miR-548a
mir_491 -1.0582 miR-491 mir_223 -1.9089 miR-223 mir_642 -1.8560 miR-642

mir_603 -1.8850 miR-603 mir_30c_2 -1.8510 miR-30c
mir_889 -1.8614 miR-889 mir_200b -1.8254 miR-200b
mir_214 -1.8330 miR-214 mir_603 -1.8165 miR-603

mir_220b -1.8076 miR-220b mir_221 -1.7971 miR-221
mir_876 -1.7357 miR-876 mir_214 -1.7799 miR-214
mir_99a -1.7116 miR-99a mir_584 -1.7428 miR-584

mir_550_1 -1.7049 miR-550 mir_22 -1.6873 miR-22
mir_30c_1 -1.7027 miR-30c mir_491 -1.6667 miR-491
mir_550_2 -1.6782 miR-550 mir_220b -1.6575 miR-220b
mir_491 -1.5603 miR-491 mir_218_1 -1.6445 miR-218
mir_335 -1.5452 miR-335 mir_99a -1.6321 miR-99a

mir_146a -1.5304 miR-146a mir_876 -1.6228 miR-876
mir_801 -1.5265 miR-801 mir_550_1 -1.6215 miR-550
mir_553 -1.4319 miR-553 mir_934 -1.5791 miR-934

mir_133a_2_ -1.4203 miR-133a mir_30c_1 -1.5773 miR-30c
mir_887 -1.4108 miR-887 mir_514_1 -1.5629 miR-514
let_7f_2 -1.3337 let7f mir_335 -1.5575 miR-335

mir_129_2 -1.3250 miR-129 mir_550_2 -1.5543 miR-550
mir_128b -1.3042 miR-128 mir_146a -1.4840 miR-146a
mir_581 -1.2894 miR-581 mir_890 -1.4535 miR-890

mir_193b -1.2738 miR-193b mir_801 -1.3823 miR-801
mir_101_1_ -1.2460 miR-101 mir_508 -1.3787 miR-508

mir_139 -1.2234 miR-139 mir_553 -1.3490 miR-553
mir_513a_1 -1.2180 miR-513a mir_887 -1.3411 miR-887

mir_609 -1.1896 miR-609 let_7f_2 -1.2749 let7f
mir_873 -1.1794 miR-873 mir_581 -1.2729 miR-581

mir_513a_2 -1.1105 miR-513a mir_101_1_ -1.2454 miR-101
mir_377_ -1.0887 miR-377 mir_193b -1.2075 miR-193b
mir_130a -1.0315 miR-130a mir_128b -1.1754 miR-128b

mir_139 -1.1155 miR-139
mir_514_2 -1.1105 miR-514
mir_377_ -1.0870 miR-377
mir_130a -1.0173 miR-130a

Table S2  Dropout Clones during culture of HCT 116 cells

The list of dropout clones identified by functional screening. Three assay conditions (P1 vs P5, P5 vs P9 
and P1 vs P9) are indicated in 3 different columns. The left of each column indicates the name of 
lentivirus miRNA clones, the center is dropout score (Cy5/Cy3, log10 ratio), and the right is the name of 
mature miRNA derived from the lentivirus clone. 












