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20 SUMMARY:
21  Here, we describe a step-by-step strategy for isolating small RNAs, enriching for microRNAs, and
22 preparing samples for high-throughput sequencing. We then describe how to process sequence
23 reads and align them to microRNAs, using open source tools.
24
25  ABSTRACT:
26  Half of all human transcripts are thought to be regulated by microRNAs. Therefore, quantifying
27  microRNA expression can reveal underlying mechanisms in disease states and provide
28  therapeutic targets and biomarkers. Here, we detail how to accurately quantify microRNAs.
29  Briefly, this method describes isolating microRNAs, ligating them to adaptors suitable for high-
30 throughput sequencing, amplifying the final products, and preparing a sample library. Then, we
31 explain how to align the obtained sequencing reads to microRNA hairpins, and quantify,
32 normalize, and calculate their differential expression. Versatile and robust, this combined
33  experimental workflow and bioinformatic analysis enables users to begin with tissue extraction
34  and finish with microRNA quantification.
35
36 INTRODUCTION:
37  First discovered in 19931, it is now estimated that nearly 2000 microRNAs are present in the
38  human genome?. MicroRNAs are small non-coding RNAs that are typically 21-24 nucleotides long.
39 They are post-transcriptional regulators of gene expression, often binding to complementary
40 sites in the 3’-untranslated region (3’-UTR) of target genes to repress protein expression and
41  degrade mRNA. Quantifying microRNAs can give valuable insight into gene expression and
42  several protocols have been developed for this purpose3.
43
44  We have developed a defined, reproducible, and long-standing protocol for small RNA
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sequencing, and for analyzing normalized reads using open source bioinformatics tools.
Importantly, our protocol enables the simultaneous identification of both endogenous
microRNAs and exogenously delivered constructs that produce microRNA-like species, while
minimizing reads that map to other small RNA species, including ribosomal RNAs (rRNAs),
transfer RNA-derived small RNAs (tsRNAs), repeat-derived small RNAs, and mRNA degradation
products. Fortunately, microRNAs are 5'-phosphorylated and 2'-3’ hydroxylated?, a feature that
can be leveraged to separate them from these other small RNAs and mRNA degradation
products. Several commercial options exist for microRNA cloning and sequencing that are often
quicker and easier to multiplex; however, the proprietary nature of kit reagents and their
frequent modifications makes comparing sample runs challenging. Our strategy optimizes
collecting only the correct size of microRNAs through acrylamide and agarose gel purification
steps. In this protocol, we also describe a procedure for aligning sequence reads to microRNAs
using open source tools. This set of instructions will be especially useful for novice informatics
users, regardless of whether our library preparation method or a commercial method is used.

This protocol has been used in several published studies. For example, it was used to identify the
mechanism by which the Dicer enzyme cleaves small hairpin RNAs at a distance of two
nucleotides from the internal loop of the stem-loop structure — the so-called “loop-counting
rule”. We also followed these methods to identify the relative abundance of delivered small
hairpin RNAs (shRNA) expressed from recombinant adeno-associated viral vectors (rAAVs), to
identify the threshold of shRNA expression that can be tolerated prior to liver toxicity associated
with excess shRNA expression®. Using this protocol, we also identified microRNAs in the liver that
respond to the absence of microRNA-122 — a highly expressed hepatic microRNA — while also
characterizing the degradation pattern of this microRNA’. Because we have used our protocol
consistently in numerous experiments, we have been able to observe sample preparations
longitudinally, and see that there are no discernible batch effects.

In sharing this protocol, our goal is to enable users to generate high quality, reproducible
guantification of microRNAs in virtually any tissue or cell line, using affordable equipment and
reagents, and free bioinformatics tools.

PROTOCOL:

Animal experiments were authorized by the Institutional Animal Care and Use Committee of the
University of Washington.

Small RNA library preparation

1. RNA isolation

1.1. Isolate RNA from a biological source using a standard RNA isolation reagent, or a kit that
enriches for microRNAs. For tissues, it is best to start with samples snap-frozen in liquid nitrogen

and ground to a powder using a pre-chilled mortar and pestle.

1.2.  Measure each sample’s RNA integrity on an instrument that can quantify RNA and provide
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an RNA integrity number (RIN). RINs should be >7.
2. 3" adaptor ligation

2.1.  Prepare a ligation reaction in PCR strip tubes, by combining: 11 uL of RNA (1-3 ug, using
the same amount for each sample), 1.5 uL of 10x T4 RNA ligase reaction buffer, ATP-free, 1 ulL of
poly-ethylene glycol (PEG), and 0.5 uL of 3'-linker (100 uM Universal miRNA cloning linker).

NOTE: The absence of ATP helps enrich for miRNAs and minimizes cloning of mRNA degradation
products. PEG acts as a molecular crowding agent, enhancing successful ligation. The Universal
miRNA cloning linker has a 3’ blocking group (amine) to prevent self-ligation, circularization, and
ligation to RNA at the 5’ end.

2.2. Heat the samples at 95 °C on a thermocycler for 30-40 s. Cool on ice for 1 min. Add 1 uL
of T4 RNA ligase 2 and incubate at room temperature for 2 h. Prepare the gel (step 2.3) while the
samples are incubating.

NOTE: Incubation at room temperature helps prevent linker-linker ligation. We have also
successfully used T4 RNA ligase 1.

2.3.  Prepare 30 mL of a 15% polyacrylamide gel with 8 M urea (for a 20x20 cm gel): 14.4 g of
urea, 3 mL of 10x Tris-buffered ethylenediaminetetraacetic acid (TBE), 11.2 mL of 40% 19:1
acrylamide, and H,0 to 30 mL. Solution is best dissolved at 42 °C. Immediately before casting,
add 150 pL of 10% ammonium persulfate (APS) and 30 pL of tetramethylethylenediamine
(TEMED) for polymerization.

2.4. Pour between 0.8 mm separated glass plates in a plastic cast and insert comb. Once the
gel is solidified (about 20 min), add 0.5x TBE to tank and wash wells of residual urea by pipetting

vigorously.

2.5.  Pre-runthe gel at a constant 375 V for 25 min without samples so urea can enter the gel,
then wash the wells again.

NOTE: The amount of voltage may need to be reduced depending on the type of power supply
and electrophoresis system that is used.

2.6.  Once the samples are done ligating, add 15 uL of acrylamide loading dye to the samples
(for a 1:1 ratio), then denature for 5 min at 95 °C on a thermocycler.

2.7.  Prepare 25 ng/ulL of 37 and 44 bp size markers, diluted with one part acrylamide loading
dye. Sequences are listed in Table 1.

2.8. Load the samples on the polyacrylamide gel, leaving at least one lane in between each
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sample. Load 20 pL of at least two sets of markers, in an asymmetrical pattern to keep track of
gel orientation.

2.9. Runthe gel at a constant 375 V for the first 15 min and then increase to a constant 425V
for the remaining run. Run until bromophenol blue is about 1-4 cm from the bottom, which takes
approximately 2 h.

NOTE: If necessary, the gel may be run at a lower constant voltage for a longer period of time
until the bromophenol blue is about 1-4 cm from the bottom.

2.10. Remove the gel from the glass plates using a plate separator, and place the gel on a plastic
page protector. Dilute 5 uL of ethidium bromide in 500 pL of distilled water, and pipette onto
marker lanes just above the top light blue marker (see Figure 1A).

CAUTION: Use gloves for ethidium bromide and dispose of waste in accordance with local
regulations. Let sit for 5 min.

2.11. Under ultraviolet (UV) light, cut the gels from upper to lower marker in each lane using
clean razor blade (see Figure 1A). Transfer to a 4 x 4 cm square of laboratory sealing film, then
cut the gel with about 4 cuts horizontally and 3 vertically to produce 12 small squares (see Figure
1B).

2.12. Pipette 400 plL of 0.3 M NaCl on to the sealing film square, and funnel gel pieces into 1.5
mL siliconized tubes (see Figure 1C). Agitate the samples on a nutator at 4 °C overnight.

NOTE: Other low-retention 1.5 mL tubes can be substituted for siliconized tubes.

2.13. After at least 12 h of agitation at 4 °C, retrieve the samples and put them on ice, along
with a conical tube of 100% ethanol.

2.14. Transfer 400 plL of supernatant to a new tube, and then add 1 mL of 100% ethanol and 1
pL of 15 mg/mL glycogen coprecipitant. Ensure to collect as much supernatant as possible,
spinning down at 4 °C and pipetting more as necessary. Place at -80 °C for 1 h, or -20 °C for 2 h
or longer. Glycogen coprecipitant improves pellet visibility and recovery.

2.15. Spinat4 °Cat 17,000 x g for 20-30 min. Remove all traces of ethanol and let pellet air dry
for 5 min.

3. 5’ linker ligation

3.1.  Re-suspend the pellet by pipetting in 6.5 pL of nuclease-free water. Letting the pellet sit
in water for a few minutes first will help with re-suspension.
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3.2.  After spinning down the pellet and resuspending in water, add 0.5 pL of 100 uM 5'-linker
(with barcodes; see Table 1), 1 uL of T4 RNA ligase buffer, 1 uL of 10 mM ATP, and 1 pL of PEG.
Heat at 90 °C for 30 s, then place on ice. Add 1 plL of T4 RNA ligase 1 and let incubate at room
temperature for 2 h.

3.3.  Add 400 uL of 0.3 M Nacl, followed by 400 uL of acid phenol/chloroform. Vortex 30 s - 1
min (solution will look cloudy), and then spin at 4 °C for 10-15 min at max speed in a
microcentrifuge (~17,000 x g). Draw off the top layer and place in new 1.5 mL tube.

NOTE: Avoid pipetting any of the bottom layer.

3.4. Add 350 pL of chloroform, vortex briefly, and then spin at 4 °C for 10 min at max speed
(~17,000 x g). Draw off the top later and place in new 1.5 mL tube. Add 1.5 uL of glycogen
coprecipitant and 1 mL of 100% ethanol.

NOTE: Again, avoid pipetting any of the bottom layer.
3.5. Vortex briefly, then place at -80 °C for at least 1 h, or -20 °C overnight.
4. Reverse transcription (RT)

4.1.  Turn on the 42 °C heat block. Spin the samples at 4 °C and ~17,000 x g for 20-30 min.
Remove all supernatant and let the pellet air dry for 5 min.

4.2. Re-suspend pelleted sample in 8.25 pL of nuclease-free water, then add: 0.5 pL of 100
UM RT primer (Table 1), and 5 pL of 2x RT Reaction Mix from a cDNA synthesis kit. Incubate at 42
°C for 3 min.

4.3. Add 1.5 pL of 10x RT enzyme to each sample and incubate at 42 °C for 30 min in a
thermocycler. Place at -20 °C or continue with hydrolysis and neutralization.

NOTE: Several RT kits can be utilized for steps 4.2 and 4.3.

4.4. Perform alkaline hydrolysis and neutralization: Make 1 mL of 150 mM potassium
hydroxide (KOH) solution (150 pL of 1 M KOH, 20 uL of 1 M Tris Base pH 7.5, and 830 pL of H,0)
and 1 mL of 150 mM hydrochloric acid (HCI) (150 pL of 1 M HCl and 850 pL of H20).

4,5. Before adding to the samples, determine the amount of HCl needed to neutralize the KOH
solution. Generally, around 20-24 uL of HCl will neutralize the 25 pL of KOH. Check the
combination on a pH strip to ensure it is in the right range (pH 7.0 to 9.5).

4.6. Hydrolyze the samples by adding 25 uL of 150 mM KOH solution and incubate for 10 min
at 95 °C.
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4.7. Neutralize the samples by adding the amount of 150 mM HCl determined in step 4.4, to
obtain a final sample pH between 7.0 and 9.5.

5. PCR amplification

5.1.  After neutralization, prepare a PCR reaction with: 29.5 uL of water, 5 pL of 10x Taq buffer,
1 uL of dNTP, 2 uL of 25 uM forward primer (Table 1), 2 uL of 25 uM reverse primer (Table 1),
0.5 uL of Taq, and 10 uL of the reverse transcribed cDNA from step 4.6.

5.2.  Run the following PCR reaction: 94 °C for 2 min, then 20 cycles of 94 °C for 45 s, 50 °C for
75 s and 72 °C for 60 s.

5.3.  Run asecond PCR reaction of about 2-4 more cycles using 5 pL of product from step 5.2.
Mix: 34.8 uL of water, 5 uL of 10x Taq buffer, 1 uL of dNTP, 1 uL of 25 uM forward primer (Table
1), 1 pL of 25 uM reverse primer (Table 1), and 0.2 pL of Tag polymerase. Follow the same
thermocycler parameters outlined in step 5.2.

NOTE: The purpose of doing two PCR reactions — with the first for 20 cycles and the second for
just 2-4 more —is to ensure that the amount of cDNA amplified is in a dynamic range (i.e., not a
saturated amount).

6. Agarose gel purification

6.1. Prepare a 4% agarose gel with low-melting agarose. Load 40 uL or more of the PCR
product on the gel, along with loading dye. Load 100 bp and 25 bp size markers.

NOTE: The 25 bp ladder helps to distinguish amplified product from linker-linker ligation
products. Low-melting agarose gels must be cast with greater care than traditional agarose gels,
so closely follow the instructions from the manufacturer.

6.2.  For gel extraction, select the cycle number that is visible on the gel but is not saturated
(usually 22—-24 cycles). Choose similar intensity bands when running multiple samples.

6.3.  Cut the band that is above the 125 bp band (the darker band on 25 bp ladder; see Figure
1D). Using a gel extraction kit, follow the manufacturer’s instructions for adding buffer based on
a 4% gel, then shake to dissolve agarose in buffer at room temperature.

NOTE: Dissolving at 55 °C increases the potential for linker-linker ligation.

6.4. Follow the manufacturer’s gel extraction instructions and elute in 30 uL of elution buffer
or water. If the product looked weak on the gel, then reduce elution to 20 pL.
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6.5. Measure cDNA concentration using a sensitive technique, and prepare sample library for
sequencing. Preparation will depend on the type of sequencing used.

NOTE: Minimum requirements for a sequencing library are typically a 10 pL volume of 10 uM
product. If concentrations are too low, pool and ethanol precipitate samples to bring library to
the desired concentration.

6.6. Sequence the samples using available equipment. A common example would be to run
samples using a kit for 50 bp single reads, to obtain approximately 15-25 million reads in a FASTQ
output format.

Small RNA sequence alignment and bioinformatics

7. Data upload

7.1. Download FASTQ files generated from each sequencing run. Download a list of microRNA
hairpin sequences from miRbase.org®1°,

7.2. Generate a Galaxy account at www.usegalaxy.org and upload a FASTQ file of sequence
reads to this account.

7.3. Upload atext file of barcode sequences to the Galaxy account, such as barcodes.txt, which
is available as a text file (Supplementary Table 1).

7.4. Upload a FASTA file of microRNA hairpins to the Galaxy account from a database like
miRBase.org. Examples of mouse (mousehairpins.fa) or human (humanhairpins.fa) microRNA
precursors are provided in Supplementary Table 2 and Supplementary Table 3.

8. Adaptor removal, barcode sort, and trim

8.1. In the left-hand tab, navigate to Genomic file manipulation > FASTA/FASTQ > Clip
adapter sequences.

8.2. InInput file in FASTA or FASTQ format, enter FASTQ file from the drop-down list. Change
Minimum sequence length to 18. Change Source to Enter custom sequence. Enter CTGTAGGC.

Keep all other default parameters. Click Execute.

NOTE: Sequence reads that are shorter than 18 nucleotides are difficult to map uniquely to
microRNAs and contain many degradation products.

8.3. In the left-hand tab, navigate to Genomic file manipulation > FASTA/FASTQ > Barcode
Splitter.

NOTE: Galaxy functions and headers are updated periodically, so the search function may be
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necessary to find an equivalent tool or its location. Commercial kits using indexed primers are
often already sorted by barcode. Therefore, this step and the barcode trim step are not necessary
if starting from a commercial kit.

8.4. For Barcodes to use, point to barcodes.txt. For Library to split, use Clip on data file
produced in the previous step. In Number of allowed mismatches, enter 1. Click Execute.

8.5.  Trim the first 4 nucleotides: navigate to Text Manipulations > Trim leading or trailing
characters. For Input dataset, click on the folder icon, which is a dataset collection. Select the
batch file of samples, which includes the label Barcode splitter on data. In Trim from the
beginning up to this position, enter 5. In Is input dataset in FASTQ format? enter Yes. Click
Execute. Execution may take several minutes.

9. Alignment of reads to microRNAs
9.1. In Galaxy, navigate to Genomics Analysis > RNA-Seq > Sailfish transcript quantification'’.

9.2. For the question Select a reference transcriptome from your history or use a built-in
index? select Use one from the history. Enter the uploaded file mousehairpins.fa from the drop-
down list. In FASTA/Q file, click the folder icon to use a dataset collection and select the file that
includes Trim on collection. Click Execute. Execution may take several minutes.

9.3. Inthe history tab on the right, click on Sailfish on collection... which is a list with 19 items.
Click on each individual file and click the disk icon to save to local computer. Individually
downloaded files first need to be uncompressed. They also may need to be re-saved with a .txt
extension for the purpose of importing into a spreadsheet.

9.4. Open each spreadsheet file in and re-name the NumReads column to the treatment
condition. Merge the columns together to generate a matrix of microRNAs in the first column
and read counts per condition in subsequent columns.

9.5. To calculate differentially expressed microRNAs for each treatment condition, use the file
with raw microRNA read counts as input for programs such as DESeq22. DESeq2 is present in
Galaxy in the Genomics Analysis > RNA-seq > DESeq2 tab.

9.6. Convert raw reads to normalized microRNA read counts. Counts are normalized to the
library sequence depth of the library through the following calculation: [(raw reads/total
microRNA reads) * (1,000,000 — number of microRNAs counted) + 1].

NOTE: This calculation provides a normalized reads per million (RPM) mapped microRNAs that
can be compared across datasets and biological conditions. The output is a tab delimited file.
Sailfish provides a tpm output column, though this value is normalized by microRNA hairpin
length, which is not necessary in this context.
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9.7. Ifrelevant, repeat alignment with custom input sequences (e.g., a vector) to identify reads
that map to delivered constructs, like shRNAs.

REPRESENTATIVE RESULTS:

Schematic of steps involved in library preparation

An overall schematic of small RNA extraction, sequencing, and alignment is outlined in Figure 2.
Liver samples from one male and one female mouse were collected and snap frozen in liquid
nitrogen. Total RNA was extracted and evaluated for quality and concentration.

Small RNA sequencing yields sufficient RNA for sequencing

3 ug of RNA from two independent RNA extractions were used as starting material for small RNA
sequencing. Samples were run on an acrylamide gel and cut out between size markers
corresponding to 17-28 nt of RNA (Figure 1A). Samples were chopped into fragments for RNA
isolation (Figure 1B) and transferred to a low-retention 1.5 mL centrifuge tube (Figure 1C).
Barcodes bc7 and bc17 (Table 1) were ligated to the 5’ end of the small RNA. Small RNA libraries
were PCR amplified using 22 cycles of PCR to yield 8.0 and 11.2 ng/uL product, respectively.
Samples were pooled and a 10 nM pooled sample was submitted for high-throughput sequencing
using a 50 bp read length.

MiR-122 is the most abundant microRNA in the mouse liver

After barcode sorting, 851,931 reads contained barcodes from liver sample 1 and 650,154 from
liver sample 2. Of the reads, 83.5% and 90.0% mapped to microRNAs respectively, with the
remaining reads mapping to rRNAs (1.8% and 0.6% respectively), tRNAs and mRNA degradation
fragments. After alignment to human microRNA hairpins, we observed strong concordance
between microRNA read counts in each replicate (R? = 0.998; Figure 3). A total of 306 microRNA
species were detected, with the greatest number of reads mapping to miR-122 (Supplementary
Table 4). MicroRNA abundance was similar between male and female liver samples.

FIGURE AND TABLE LEGENDS:

Figure 1. Extraction of small RNAs from an acrylamide gel. (A) Acrylamide gel and region that is
cut corresponding to the size of microRNAs. (B) Gel pieces before and after cutting into smaller
fragments. (C) Process for transferring gel fragments into siliconized tubes. (D) PCR reaction on
low-melt agarose gel demonstrating correct cloned product compared with linker-linker product
and unsaturated (22 cycles) versus saturated (24 cycles) samples.

Figure 2. Schematic of protocol. A timeline showing the major steps involved in the procedure.

Figure 3. Reproducibility of results from two independent RNA extractions. Scatterplot of
microRNA read counts from a male mouse liver (x-axis) compared with a female mouse liver (y-
axis) using a log10-based scale. Each point represents the reads per million (RPM) mapped

microRNA count for each individual microRNA.

Table 1. List of primers.
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Supplemental Table 1. List of barcode sequences.

Supplemental Table 2. Curated list of mouse microRNA precursor sequences.
Supplemental Table 3. Curated list of human microRNA precursor sequences.
Supplemental Table 4. Raw and normalized microRNA read counts.

DISCUSSION:

Despite the identification of microRNAs over 20 years ago*3, the process of microRNA sequencing
remains laborious and requires specialized equipment, hindering laboratories from routinely
adopting in-house protocols!®. Other techniques can simultaneously evaluate microRNAs, like
microRNA microarrays and multiplexed expression panels; however, these approaches are
limited in that they only quantify the microRNAs present in their probe set. Because of this, they
miss important features of small RNA sequencing, like the identification of novel microRNAs, and
of microRNA isoforms — nucleoside changes that can have important biological function®”1>,

When starting a new experiment, using a commercial vendor is often easiest because they offer
technical support and ease of use. Several commercial options are available for microRNA
sequencing, which can be multiplexed to reduce the workload when processing large numbers
(>100) of samples. These commercial kits are continually being improved, which is both an
advantage and disadvantage. On the one hand, the companies who make these kits have
developed novel microRNA capture methods, for example, through circularization of their 5’ and
3’ ends prior to sequencing or using degenerate linkers with random sequences at each end to
reduce ligation bias. They have also developed methods to remove adaptor-dimers, for example,
through ligation of double-stranded adaptors or hybridization of complementary
oligonucleotides. On the other hand, commercial kits recommend against modification or
alteration of any step. Therefore, if any updates are made to a kit, it is difficult or impossible to
compare data derived from old and new versions of kits, as well as data derived from kits from
different commercial vendors. Here, we have described a protocol that has staying power in the
face of commercial alternatives. Our focus on gel purification steps — while they add time to the
protocol —enables consistent microRNA capture and reproducibility over the many years we have
used it. Several evaluations of the reproducibility between commercial kits and in-house
protocols have been made, and we refer the reader to a few of these studies'®®°. Importantly,
the steps we outline for bioinformatics analysis of microRNAs can be employed regardless of the
choice of kit or in-house protocol.

MicroRNA sequencing is often troubled by the choice of barcodes: in some instances, the ligation
efficiency of the various barcodes may not be equivalent, leading to biased distributions of
sequences in the samples?®. It is now recommended to use degenerate bases at the 5’ and 3’ end
to minimize ligation biases of specific microRNAs?%22, In this protocol, we have not observed
these ligation issues and have observed consistent readouts for technical and biological replicates
evaluated with different barcodes®723, but it is important to be aware of them. Methods to avoid
ligation bias include the incorporation of index primers in the PCR primers, or to add one or more
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random RNA nucleosides at the 3’ end of the 5’ adaptor sequence (Table 1). Introducing one or
more synthetic spike-in RNA, such as the C. elegans miR-39 microRNA?4, is also an option for
normalization purposes, which is critical for low-yield situations, like quantifying microRNAs from
exosomes. Likewise, for RNA ligation, we have successfully used T4 RNA ligase 1, but ligation with
less bias has been demonstrated for a truncated form of T4 RNA ligase 22°. Finally, Superscripts
Il and IV are alternative reverse transcription enzymes that we have used without issue.

The choice of microRNA database can also influence the final normalized results. A challenge with
curating microRNA databases is that several novel small RNAs listed as microRNAs are actually
fragments of repeat elements and not bona fide microRNAs?. Efforts have been made to retire
microRNAs that do not conform to standard criteria, so that the next version of a microRNA
database is more refined; however, the next iteration also contains new candidates that need
confirmation. When repeat-derived microRNAs are included in alignments, they can skew the
results and overwhelm data from existing microRNAs. Therefore, the use of well-curated datasets
of microRNAs from different species is essential?®?’. We have experienced greatest
reproducibility when aligning small RNA sequencing reads to curated lists of conserved
microRNAs and have included these hairpins in Supplementary Table 2 and Supplementary
Table 3. These lists match estimates of about 500 high confidence microRNAs in the human
genome?>?2°,

As with any technique, results should be confirmed with an orthogonal approach. We have
successfully reproduced small RNA sequencing results with small RNA northern blots that
incorporate radiolabeled probes to confirm the size and relative abundance of candidate
microRNAs®723, Quantitative PCR of microRNAs using split-read sequencing, and confirmation of
target mRNA changes using qPCR and western blotting are other options for validation.

In summary, we have provided a method to isolate and sequence microRNAs and perform
alignments against existing microRNA databases. The affordability of the reagents and
equipment and the use of open source tools for analysis should make this protocol accessible to
anyone. Finally, this protocol can be used in any tissue or cell line to yield highly reproducible,
high-quality reads.
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Primer Sequence

3'linker 1 rAppCTGTAGGCACCATCAAT-NH2

lower size marker rArUrCrGrCrArUrGrCrUrGrArCrGrUrArCrUrArGGTAACCGCATCATGCGTC
upper size marker rArArUrCrArGrCrGrGrArUrUrGrCrArUrGrArArCrGrUrArCrArUrArGGTAA(

barcodel /5AMMC6/ACGCTCTTCCGATCTrArGrCrG
barcode2 /5AmMMC6/ACGCTCTTCCGATCTrCrGrUrC
barcode3 /5AmMMC6/ACGCTCTTCCGATCTrCrUrGrG
barcode4 /5AmMMC6/ACGCTCTTCCGATCTrArCrUru
barcode5 /5AmMMC6/ACGCTCTTCCGATCTrGrGrGrU
barcode6 /5AMMC6/ACGCTCTTCCGATCTrGrUrUrA
barcode? /5AMMC6/ACGCTCTTCCGATCTrUrArUrG
barcode8 /5AmMMC6/ACGCTCTTCCGATCTrUrCrGrC
barcode9 /5AMMC6/ACGCTCTTCCGATCTrGrCrArG
barcodel0 /5AMMC6/ACGCTCTTCCGATCTrArUrArC
barcodell /5AmMC6/ACGCTCTTCCGATCTrUrUrCru
barcodel? /5AMMC6/ACGCTCTTCCGATCTrCrArArU
barcodel3 /5AMMC6/ACGCTCTTCCGATCTrArArGrA
barcodel4 /5AMMC6/ACGCTCTTCCGATCTrUrGrArA
barcodel5 /5AmMC6/ACGCTCTTCCGATCTrUrGrGrG
barcodel6 /5AMMC6/ACGCTCTTCCGATCTrArUrUrG
barcodel7 /5AMMC6/ACGCTCTTCCGATCTrUrCrArU
barcodel8 /5AMMC6/ACGCTCTTCCGATCTrGrUrArU
RT primer ATTGATGGTGCCTACAG

PCR primer F AATGATACGGCGACCACCGAGATCTACACTCTTTCCCTACACGACGCTCTTCC

PCR primer R CAAGCAGAAGACGGCATACGAGCTCTTCCGATCTATTGATGGTGCCTACAG
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Name of Material/ Equipment
100 bp DNA ladder
19:1 bis-acrylamide
25 bp DNA step ladder
Acid phenol/chloroform
Acrylamide RNA loading dye
Ammonium persulfate (APS)
Bioanalyzer instrument
Chloroform
Ethanol (100%)
Gel Loading Buffer I
GlycoBlue
HCI
KOH
Maxi Vertical Gel Box 20 x 20cm
miRVana microRNA isolation kit
miSeq system
NacCl
Nusieve low-melting agarose
Parafilm (laboratory sealing film)
Poly-ethylene glycol 8000

ProtoScript Il First strand cDNA Synthesis Kit

QlAquick Gel Extraction kit
Qubit Fluorometer

Qubit RNA HS Assay kit
Razor Blades

Siliconized Low-Retention 1.5 ml tubes

T4 RNA ligase 1

T4 RNA Ligase 2, truncated
TapeStation

Taqg DNA Polymerase

Company
NEB
Millipore Sigma
Promega
ThermoFisher
ThermoFisher
Biorad
Agilent
Fisher Scientific
Sigma
ThermoFisher
ThermoFisher
Sigma
Sigma
Genesee
ThermoFisher
Illumina
Fisher Scientific
Lonza
Millipore Sigma
NEB

NEB

Qiagen
ThermoFisher
ThermoFisher
Fisher Scientific

Fisher Scientific
NEB

NEB

Agilent

NEB
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Catalog Number
N3231
A9926
G4511

AM9720
R0O641
161-0700
G2991AA
C298-500
E7023
AMS8547
AM9516
320331
P5958
45-109
AM1560
SY-410-1003
S271-500
50081
P7793

included with M0204

E6560S
28704
Q33226
Q32855
12640
02-681-331
M0204
M0242S
G2939BA
MO0273X
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TEMED

Tris Base pH 7.5

Tris-buffered EDTA

Trizol

UltraPure Ethidium bromide (10 mg/ml)
Universal miRNA cloning linker

Urea

Biorad

Sigma

Sigma
ThermoFisher
Invitrogen
NEB

Sigma

161-0800
10708976001
19285
15596026
15585-011
S1315S
U5378
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Title of Article:
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Author(s):
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Iltem 1: The Author elects to have the Materials be made available (as described at

http://www.jove.com/publish) via:

E—Standard Access

Item 2: Please select one of the following items:

DOpen Access

ZThe Author is NOT a United States government employee.

I:’The Author is a United States government employee and the Materials were prepared in the
course of his or her duties as a United States government employee.

DThe Author is a United States government employee but the Materials were NOT prepared in the
course of his or her duties as a United States government employee.

ARTICLE AND VIDEO LICENSE AGREEMENT

1. Defined Terms. As used in this Article and Video
License Agreement, the following terms shall have the
following meanings: “Agreement” means this Article and
Video License Agreement; “Article” means the article
specified on the last page of this Agreement, including any
associated materials such as texts, figures, tables, artwork,
abstracts, or summaries contained therein; “Author”
means the author who is a signatory to this Agreement;
“Collective Work” means a work, such as a periodical issue,
anthology or encyclopedia, in which the Materials in their
entirety in unmodified form, along with a number of other
contributions, constituting separate and independent
works in themselves, are assembled into a collective whole;
“CRC License” means the Creative Commons Attribution-
Non Commercial-No Derivs 3.0 Unported Agreement, the
terms and conditions of which can be found at:
http://creativecommons.org/licenses/by-nc-

nd/3.0/legalcode; “Derivative Work” means a work based
upon the Materials or upon the Materials and other pre-
existing works, such as a translation, musical arrangement,
dramatization, fictionalization, motion picture version,
sound recording, art reproduction, abridgment,
condensation, or any other form in which the Materials may
be recast, transformed, or adapted; “Institution” means
the institution, listed on the last page of this Agreement, by
which the Author was employed at the time of the creation
of the Materials; “JOVE” means Mylove Corporation, a
Massachusetts corporation and the publisher of The Journal
of Visualized Experiments; “Materials” means the Article
and / or the Video; “Parties” means the Author and JoVE;
“Video” means any video(s) made by the Author, alone or
in conjunction with any other parties, or by JoVE or its
affiliates or agents, individually or in collaboration with the
Author or any other parties, incorporating all or any portion

of the Article, and in which the Author may or may not
appear.

2. Background. The Author, who is the author of the
Article, in order to ensure the dissemination and protection
of the Article, desires to have the JoVE publish the Article
and create and transmit videos based on the Article. In
furtherance of such goals, the Parties desire to memorialize
in this Agreement the respective rights of each Party in and
to the Article and the Video.

3 Grant of Rights in Article. In consideration of JoVE
agreeing to publish the Article, the Author hereby grants to
JoVE, subject to Sections 4 and 7 below, the exclusive,
royalty-free, perpetual (for the full term of copyright in the
Article, including any extensions thereto) license (a) to
publish, reproduce, distribute, display and store the Article
in all forms, formats and media whether now known or
hereafter developed (including without limitation in print,
digital and electronic form) throughout the world, (b) to
translate the Article into other languages, create
adaptations, summaries or extracts of the Article or other
Derivative Works (including, without limitation, the Video)
or Collective Works based on all or any portion of the Article
and exercise all of the rights set forth in (a) above in such
translations, adaptations, summaries, extracts, Derivative
Works or Collective Works and(c) to license others to do any
or all of the above. The foregoing rights may be exercised in
all media and formats, whether now known or hereafter
devised, and include the right to make such modifications
as are technically necessary to exercise the rights in other
media and formats. If the “Open Access” box has been
checked in Item 1 above, JoVE and the Author hereby grant
to the public all such rights in the Article as provided in, but
subject to all limitations and requirements set forth in, the
CRC License.
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4. Retention of Rights in Article. Notwithstanding
the exclusive license granted to JOVE in Section 3 above, the
Author shall, with respect to the Article, retain the non-
exclusive right to use all or part of the Article for the non-
commercial purpose of giving lectures, presentations or
teaching classes, and to post a copy of the Article on the
Institution’s website or the Author’s personal website, in
each case provided that a link to the Article on the JoVE
website is provided and notice of JoVE’s copyright in the
Article is included. All non-copyright intellectual property
rights in and to the Article, such as patent rights, shall
remain with the Author.

5. Grant of Rights in Video — Standard Access. This
Section 5 applies if the “Standard Access” box has been
checked in Item 1 above or if no box has been checked in
Item 1 above. In consideration of JoVE agreeing to produce,
display or otherwise assist with the Video, the Author
hereby acknowledges and agrees that, Subject to Section 7
below, JoVE is and shall be the sole and exclusive owner of
all rights of any nature, including, without limitation, all
copyrights, in and to the Video. To the extent that, by law,
the Author is deemed, now or at any time in the future, to
have any rights of any nature in or to the Video, the Author
hereby disclaims all such rights and transfers all such rights
to JoVE.

6. Grant of Rights in Video — Open Access. This
Section 6 applies only if the “Open Access” box has been
checked in Item 1 above. In consideration of JoVE agreeing
to produce, display or otherwise assist with the Video, the
Author hereby grants to JOVE, subject to Section 7 below,
the exclusive, royalty-free, perpetual (for the full term of
copyright in the Article, including any extensions thereto)
license (a) to publish, reproduce, distribute, display and
store the Video in all forms, formats and media whether
now known or hereafter developed (including without
limitation in print, digital and electronic form) throughout
the world, (b) to translate the Video into other languages,
create adaptations, summaries or extracts of the Video or
other Derivative Works or Collective Works based on all or
any portion of the Video and exercise all of the rights set
forth in (a) above in such translations, adaptations,
summaries, extracts, Derivative Works or Collective Works
and (c) to license others to do any or all of the above. The
foregoing rights may be exercised in all media and formats,
whether now known or hereafter devised, and include the
right to make such modifications as are technically
necessary to exercise the rights in other media and formats.
For any Video to which this Section 6 is applicable, JoVE and
the Author hereby grant to the public all such rights in the
Video as provided in, but subject to all limitations and
requirements set forth in, the CRC License.

7 Government Employees. If the Author is a United
States government employee and the Article was prepared
in the course of his or her duties as a United States
government employee, as indicated in Item 2 above, and
any of the licenses or grants granted by the Author
hereunder exceed the scope of the 17 U.S.C. 403, then the
rights granted hereunder shall be limited to the maximum

ARTICLE AND VIDEO LICENSE AGREEMENT

rights permitted under such statute. In such case, all
provisions contained herein that are not in conflict with
such statute shall remain in full force and effect, and all
provisions contained herein that do so conflict shall be
deemed to be amended so as to provide to JOVE the
maximum rights permissible within such statute.

8. Protection of the Work. The Author(s) authorize
JoVE to take steps in the Author(s) name and on their behalf
if JoVE believes some third party could be infringing or
might infringe the copyright of either the Author’s Article
and/or Video.

9. Likeness, Privacy, Personality. The Author hereby
grants JoVE the right to use the Author’s name, voice,
likeness, picture, photograph, image, biography and
performance in any way, commercial or otherwise, in
connection with the Materials and the sale, promotion and
distribution thereof. The Author hereby waives any and all
rights he or she may have, relating to his or her appearance
in the Video or otherwise relating to the Materials, under
all applicable privacy, likeness, personality or similar laws.
10. Author Warranties. The Author represents and
warrants that the Article is original, that it has not been
published, that the copyright interest is owned by the
Author (or, if more than one author is listed at the beginning
of this Agreement, by such authors collectively) and has not
been assigned, licensed, or otherwise transferred to any
other party. The Author represents and warrants that the
author(s) listed at the top of this Agreement are the only
authors of the Materials. If more than one author is listed
at the top of this Agreement and if any such author has not
entered into a separate Article and Video License
Agreement with JoVE relating to the Materials, the Author
represents and warrants that the Author has been
authorized by each of the other such authors to execute this
Agreement on his or her behalf and to bind him or her with
respect to the terms of this Agreement as if each of them
had been a party hereto as an Author. The Author warrants
that the use, reproduction, distribution, public or private
performance or display, and/or modification of all or any
portion of the Materials does not and will not violate,
infringe and/or misappropriate the patent, trademark,
intellectual property or other rights of any third party. The
Author represents and warrants that it has and will
continue to comply with all government, institutional and
other regulations, including, without limitation all
institutional, laboratory, hospital, ethical, human and
animal treatment, privacy, and all other rules, regulations,
laws, procedures or guidelines, applicable to the Materials,
and that all research involving human and animal subjects
has been approved by the Author's relevant institutional
review board.

11. JoVE Discretion. If the Author requests the
assistance of JoVE in producing the Video in the Author's
facility, the Author shall ensure that the presence of JoVE
employees, agents or independent contractors is in
accordance with the relevant regulations of the Author's
institution. If more than one author is listed at the
beginning of this Agreement, JOVE may, in its sole

612542.6  For questions, please contact us at submissions@jove.com or +1.617.945.9051.
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discretion, elect not take any action with respect to the
Article until such time as it has received complete, executed
Article and Video License Agreements from each such
author. JoVE reserves the right, in its absolute and sole
discretion and without giving any reason therefore, to
accept or decline any work submitted to JOVE. JoVE and its
employees, agents and independent contractors shall have
full, unfettered access to the facilities of the Author or of
the Author’s institution as necessary to make the Video,
whether actually published or not. JoVE has sole discretion
as to the method of making and publishing the Materials,
including, without limitation, to all decisions regarding
editing, lighting, filming, timing of publication, if any,
length, quality, content and the like.

12. Indemnification. The Author agrees to indemnify
JoVE and/or its successors and assigns from and against any
and all claims, costs, and expenses, including attorney’s
fees, arising out of any breach of any warranty or other
representations contained herein. The Author further
agrees to indemnify and hold harmless JoVE from and
against any and all claims, costs, and expenses, including
attorney’s fees, resulting from the breach by the Author of
any representation or warranty contained herein or from
allegations or instances of violation of intellectual property
rights, damage to the Author’s or the Author’s institution’s
facilities, fraud, libel, defamation, research, equipment,
experiments, property damage, personal injury, violations
of institutional, laboratory, hospital, ethical, human and
animal treatment, privacy or other rules, regulations, laws,
procedures or guidelines, liabilities and other losses or
damages related in any way to the submission of work to
JoVE, making of videos by JoVE, or publication in JoVE or
elsewhere by JoVE. The Author shall be responsible for, and
shall hold JoVE harmless from, damages caused by lack of
sterilization, lack of cleanliness or by contamination due to

ARTICLE AND VIDEO LICENSE AGREEMENT

the making of a video by JoVE its employees, agents or
independent contractors. All sterilization, cleanliness or
decontamination procedures shall be solely the
responsibility of the Author and shall be undertaken at the
Author’s expense. All indemnifications provided herein
shall include JoVE’s attorney’s fees and costs related to said
losses or damages. Such indemnification and holding
harmless shall include such losses or damages incurred by,
or in connection with, acts or omissions of JoOVE, its
employees, agents or independent contractors.

13; Fees. To cover the cost incurred for publication,
JOVE must receive payment before production and
publication the Materials. Payment is due in 21 days of
invoice. Should the Materials not be published due to an
editorial or production decision, these funds will be
returned to the Author. Withdrawal by the Author of any
submitted Materials after final peer review approval will
result in a US$1,200 fee to cover pre-production expenses
incurred by JoVE. If payment is not received by the
completion of filming, production and publication of the
Materials will be suspended until payment is received.

14, Transfer, Governing Law. This Agreement may be
assigned by JoVE and shall inure to the benefits of any of
JoVE's successors and assignees. This Agreement shall be
governed and construed by the internal laws of the
Commonwealth of Massachusetts without giving effect to
any conflict of law provision thereunder. This Agreement
may be executed in counterparts, each of which shall be
deemed an original, but all of which together shall be
deemed to me one and the same agreement. A signed copy
of this Agreement delivered by facsimile, e-mail or other
means of electronic transmission shall be deemed to have
the same legal effect as delivery of an original signed copy
of this Agreement.

A signed copy of this document must be sent with all new submissions. Only one Agreement is required per submission.
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Department: :
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Reviewers' comments:
Reviewer #1:

Major Concerns:

The most important thing for any measurement method is to demonstrate the consistency and
accuracy of the results. The method presented in the manuscript is interesting; however, it failed
to provide any comparative analysis or accuracy assessment. The authors should include a
comparative study with commercial kit(s) to demonstrate the advantage of the protocol (for
example less ligation associated bias). In addition, the authors should include synthetic miRNA
with known concentration as input so that the accuracy of the miRNA profiling results can be
assessed.

- We agree that comparative studies are helpful for readers to make decisions about which
protocol to use, and we now point the reader to manuscripts that compare several protocols
simultaneously. Our primary goal here is to provide detailed steps involved in generating small
RNA sequencing libraries. In the introduction, we focus on the strength of using a defined and
long-standing protocol. Several commercial options are available, which have minimized biases
all while trying to ensure ease of use and multiplexing capacity. As these options often include
proprietary components, any changes to the protocol makes it difficult to compare data from old
and new versions. We expand the discussion to describe alternatives that commercial Kits use.
We have also added our observation that we have used many different barcodes for the same
technical and biological replicates, and yield similar results, indicating that we do not observe
barcode bias.

- We have also made a note that synthetic spike-in RNAs are an option for normalization
purposes, which are critical for low-yield situations, like quantifying microRNAs from exosomes.
We typically focus on normalized microRNA reads and so did not include spike-ins in our
protocol, but recognize their importance in certain contexts.

Reviewer #2:

1) A problem with this protocol is the fact that it uses a 5' adapter with a barcode sequence. As
the authors indicate themselves, (even small) changes in adapter sequences can alter miRNA
expression profiles in NGS libraries (e.g. Jayaprakash et al Nucleic Acids Res 39, e141,
doi:gkr693 [pii];10.1093/nar/gkr693 [doi] (2011) and Van Nieuwerburgh et al. PLoS One 6,
€26969, doi:10.1371/journal.pone.0026969 (2011). It is therefore of major importance to use
exactly the same adapter sequences for all libraries in a series to be compared. The authors
state that they have not observed such biases themselves but they do not explain how they
have tested this. | would therefore strongly advice to remove the barcode from the 5' adapter
and add a barcode by PCR as in the lllumina TruSeq system. This implies only a minor
modification of the protocol.

- We appreciate the efforts by researchers to minimize bias in 5’ adaptors. We have
made a point to mention the optimized approaches in the discussion as well as
referencing the aforementioned articles and provide the barcode choice as an option in
the procedure. Since our representative results are based on the protocol we have
designed, we were hesitant to remove our strategy completely and instead encourage
the readers to consider the internal barcode option. We have included the references to
the manuscripts that are listed.

*
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1) The authors state that their protocol is better than commercial protocols, but the arguments
are not very clear. First, commercial protocols would be less reproducible because they do not
use acrylamide-based enrichment of small RNAs. While | agree that it is probable better to
enrich for small RNAs, | do not really see how not doing so would reduce reproducibility. In
addition, commercial protocols are generally perfectly compatible with small RNA enrichment
prior to library preparation. The second argument is that other methods would suffer more of
adapter dimer issues. Is this based on the fact that other methods do not gel-purify 3' adapter-
mMiRNA ligation products as do the authors? Please explain better, knowing that kits now exist
that elimitate unligated 3' adapter through beads purification, modified adapters or by
hybridizing complementary oligos.

- The reviewer makes some excellent points and suggestions. In general, we have toned
down the rhetoric that our approach is better, to make the point that we have a protocol
that has stood the test of time and yielded consistent results between labs and for
experiments performed years apart. We clarify that commercial kits often change,
making comparison of data produced using different versions of kits difficult; in contrast,
our protocol can remain exactly the same, which is one source of reproducibility. In the
discussion, we describe commercial improvements for removing adaptor-dimers.

2) Reference 2 is at the wrong position, it should be after the year "1993"
- Thank you, we have made this change.

3) Lines 45-46 : "and their similarity to... [snoRNAs]" : | don't understand, why do the authors
state the miRNAs are similar to tRNAs, rRNAs etc?

- We appreciate the comment and have provided more detail to clarify that tRNA-derived small
RNAs, small RNAs that come from repetitive elements, or ribosomal RNA fragments are around
the same size as the mature microRNAs, and so microRNAs need to be enriched. We use an
input file of tRNA and rRNA (and snoRNA) precursors for the alignment but agree that we
should really focus on the small RNAs that are produced. In cases where library quality is poor,
we see a relative enrichment of these other classes of small RNAs.

4) Step 2.2: it would be more logical to use RNL2 by default rather than RNL1
- We agree and have madified the protocol and updated the list of reagents.

5) Line 416 "our method obviates...barcode bias": it introduces barcode bias rather than
obviating it.... see major point 1.

- We have removed this portion of the sentence.

Reviewer #3:

Major Concerns:

This is a technically sound protocol in used for more than 15 years now. The time and number
of steps that it takes may be a deterrent for some users. While the others indicate that some
commercial kits may have so limitations, it seems that others may provide acceptable solutions
with a much shorter and simple protocol such as https://www.takarabio.com/products/next-
generation-sequencing/epigenetics-and-small-rna-sequencing/microrna-seqg-kit

A more extensive comparison and discussion with commercially available products could be
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useful for users to discern under what circumstances this protocol may be more advantageous
or appropriate for specific research needs.

- We concur that several commercial protocols have now optimized their strategies to
minimize bias in small RNA sequencing and are especially useful for handling large sample
numbers. We have expanded the discussion to reflect the many options that are available and
the strengths and limitations to the different approaches. For users that do not need to invest in
the infrastructure for many experiments, a kit is a great option. One of the challenges of
commercial kits is that if the components are modified from one version to the next, it is harder
to ensure reproducibility between experiments. Therefore, one strength of our protocol is the
long-term stability of the procedure and ability to adjust components. We also highlight the point
that our bioinformatics strategy is helpful even if users start with a commercial kit, and provide
greater detail on how to analyze data using these starting points.

We have also added a note in the introduction about the length of protocol: “Several commercial
options exist for microRNA cloning and sequencing that are often quicker and easier to
multiplex.” Also, as mentioned in the response to other reviewers, we have expanded the
discussion to list the advantages of commercial kits, including the use of multiplexed barcodes
and methods to enrich for microRNAs. We also provide more reference to the article by
Giraldez et al. Nature Biotech, 2018, and others, which systematically assess several
commercial kits.

Minor Concerns:
The voltage for pre-running at 375V and run at 425V for 2 hrs seems rather high. the authors
may want to provide more info on amperage and whether this is a constant voltage run.\

- We agree that the voltage is high and that not all users will have a power apparatus that
reaches these levels. We updated the protocol to specify constant voltage (which avoids
overheating) and that the gel can be run at a lower voltage for a longer period of time.
What matters is that the gel is run until the bromophenol blue is about 1-4 cm from the
bottom.



Supplemental Table 1

bcl
bc2
bc3
bc4
bcb
bco6
bc7
bc8
bc9
bcl0
bcll
bcl2
bcl3
bcl4
bcl5
bcl6
bcl7
bcl8

AGCG
CGTC
CTGG
ACTT
GGGT
GTTA
TATG
TCGC
GCAG
ATAC
TTCT
CAAT
AAGA
TGAA
TGGG
ATTG
TCAT
GTAT

Click here to access/download;Supplemental File (Figures,
Permissions, etc.);Jove Supplemental table 1 barcodes.txt
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>mmu-let-7b
GCAGGGTGAGGTAGTAGGTTGTGTGGTTTCAGGGCAGTGATGTTGCCCCTCCGAAGATAA
CTATACAACCTACTGCCTTCCCTGA
>mmu-let-7c-2
ACGGCCTTTGGGGTGAGGTAGTAGGTTGTATGGTTTTGGGCTCTGCCCCGCTCTGCGGTA
ACTATACAATCTACTGTCTTTCCTGAAGTGGCCGC
>mmu-let-Te
CGCGCCCCCCGGGCTGAGGTAGGAGGTTGTATAGTTGAGGAAGACACCCGAGGAGATCAC
TATACGGCCTCCTAGCTTTCCCCAGGCTGCGCC
>mmu-let-7f-2
TGTGGGATGAGGTAGTAGATTGTATAGTTTTAGGGTCATACCCCATCTTGGAGATAACTA
TACAGTCTACTGTCTTTCCCACG
>mmu-let-71
CTGGCTGAGGTAGTAGTTTGTGCTGTTGGTCGGGTTGTGACATTGCCCGCTGTGGAGATA
ACTGCGCAAGCTACTGCCTTGCTAG
>mmu-mir-1-2
TCAGAGCACATACTTCTTTATGTACCCATATGAACATTCAGTGCTATGGAATGTAAAGAA
GTATGTATTTTG
>mmu-mir-100
CCTGTTGCCACAAACCCGTAGATCCGAACTTGTGCTGATTCTGCACACAAGCTTGTGTCT
ATAGGTATGTGTCTGTTAGG
>mmu-mir-101b
ATCTGAGACTGAACTGCCCTTTTTCGGTTATCATGGTACCGATGCTGTAGCTCTGAAAGG
TACAGTACTGTGATAGCTGAAGAATGGCGGTGCCATC
>mmu-mir-103-2
GTCTTCGTGCTTTCAGCTTCTTTACAGTGCTGCCTTGTAGCATTCAGGTCAAGCAGCATT
GTACAGGGCTATGAAAGAACCAAGAA
>mmu-mir-106a
ATGTCAAAGTGCTAACAGTGCAGGTAGCTTTTTGAGTTCTACTGCAGTGCCAGCACTTCT
TACAT
>mmu-mir-107
TTCTCTGTGCTTTCAGCTTCTTTACAGTGTTGCCTTGTGGCATGGAGTTCAAGCAGCATT
GTACAGGGCTATCAAAGCACAGAGAGC
>mmu-mir-10b
TATATACCCTGTAGAACCGAATTTGTGTGGTACCCACATAGTCACAGATTCGATTCTAGG
GGAATATA
>mmu-mir-1187
TCATATAGTATTAAACCGAACTGTTTTCCTTATAGACACAATTTATTTTTACACACACAC
ACACACACATATATATATATATGTGTGTGTGTATGTGTGTAAATAACAATGTTAAAATAG
TA
>mmu-mir-1190
GCTGACACTCTGAGAGTGTTGGTGAGCTCTGGGGCCTTTGCAGACGTGGGAAGGTCTCTG
CTGGCCTGATGCTTCCCCCGTCAGCTGAGGTTCCCCTCTGTCTGGGATGCTGCCTTGAGT
C
>mmu-mir-1192
CCTTCCAAACAGTAAAAACAAACAAACAAACAGACCAAATTTGTCATTGTTGTTTCGATT
TGCTCTTTTTGTTTGTTTGCTTTTGTGTTTTGAGACAGGGTCTGGCTTGTATAGCTCATG
C
>mmu-mir-1194
ACACCTTCTGCTGGAGACAATATAAGGACATTGGAAGAAGGGAGTCTAGCTCTTGCTCCT
TTGCCTGCTTGCTGCGTGAGAATGAGTAACTGCTAGATCCTTGGACTTCCATTCACAGCT
G
>mmu-mir-1196
TGCTGGTCTTGAACTCACAGAAATCTACCTGCCTCTGCCTTCCAAGTACTGGGCAGTGTG

L]


https://www.editorialmanager.com/jove/download.aspx?id=1031711&guid=42a4490f-55cf-4bfd-a3c5-93adc5804c33&scheme=1
https://www.editorialmanager.com/jove/download.aspx?id=1031711&guid=42a4490f-55cf-4bfd-a3c5-93adc5804c33&scheme=1

CCACCAAAACCCTACATTTTTGCTGGGCTGGGGGTGAGGGTGGTTTTTTTTTTTTTAAA
>mmu-mir-1198
TTTTTTTTCTTTTGTTTATTTTGTTTGTGACAGTTGTCTGTTATGTGTTCCTGGCTGGCT
TGGTACTCATGTGTAGCCCAAGCTAGCCTCTAACTCATGGCAGTCATCCTGTCTCAGTCT
C

>mmu-mir-122
AGCTGTGGAGTGTGACAATGGTGTTTGTGTCCAAACCATCAAACGCCATTATCACACTAA
ATAGCT

>mmu-mir-124-1
AGGCCTCTCTCTCCGTGTTCACAGCGGACCTTGATTTAAATGTCCATACAATTAAGGCAC
GCGGTGAATGCCAAGAATGGGGCTG

>mmu-mir-124-3
CTCTGCGTGTTCACAGCGGACCTTGATTTAATGTCTATACAATTAAGGCACGCGGTGAAT
GCCAAGAG

>mmu-mir-125b-1
TGCGCTCCCCTCAGTCCCTGAGACCCTAACTTGTGATGTTTACCGTTTAAATCCACGGGT
TAGGCTCTTGGGAGCTG

>mmu-mir-126
TGACAGCACATTATTACTTTTGGTACGCGCTGTGACACTTCAAACTCGTACCGTGAGTAA
TAATGCGCGGTCA

>mmu-mir-128-2
CAGTGGGAAGGGGGGCCGATGCACTGTAAGAGAGTGAGTAGCAGGTCTCACAGTGAACCG
GTCTCTTTCCCTACTG

>mmu-mir-129-2
TGCCTTTCGCGAATCTTTTTGCGGTCTGGGCTTGCTGTACATAACTCAATAGCCGGAAGC
CCTTACCCCAAAAAGCATTCGCGGAGGGCG

>mmu-mir-130a
GAGCTCTTTTCACATTGTGCTACTGTCTAACGTGTACCGAGCAGTGCAATGTTAAAAGGG
CATC

>mmu-mir-132
GGGCAACCGTGGCTTTCGATTGTTACTGTGGGAACCGGAGGTAACAGTCTACAGCCATGG
TCGCCC

>mmu-mir-133a-2
AGAAGCCAAATGCTTTGCTGAAGCTGGTAAAATGGAACCAAATCAGCTGTTGGATGGATT
TGGTCCCCTTCAACCAGCTGTAGCTGCGCATTGATCACGCCGCA

>mmu-mir-134
AGGGTGTGTGACTGGTTGACCAGAGGGGCGTGCACTCTGTTCACCCTGTGGGCCACCTAG
TCACCAACCCT

>mmu-mir-135a-2
AGATAAATTCACTCTAGTGCTTTATGGCTTTTTATTCCTATGTGATCGTAATAAAGTCTC
ATGTAGGGATGGAAGCCATGAAATACATTGTGAAAATTCA

>mmu-mir-136
GAGGACTCCATTTGTTTTGATGATGGATTCTTAAGCTCCATCATCGTCTCAAATGAGTCT
TC

>mmu-mir-138-1
CTCTAGCATGGTGTTGTGGGACAGCTGGTGTTGTGAATCAGGCCGTTGCCAATCAGAGAA
CGGCTACTTCACAACACCAGGGCCACACTGCACTGCAAG

>mmu-mir-139
GTGTATTCTACAGTGCACGTGTCTCCAGTGTGGCTCGGAGGCTGGAGACGCGGCCCTGTT
GGAGTAAC

>mmu-mir-141
GGGTCCATCTTCCAGTGCAGTGTTGGATGGTTGAAGTATGAAGCTCCTAACACTGTCTGG
TAAAGATGGCCC

>mmu-mir-143



CCTGAGGTGCAGTGCTGCATCTCTGGTCAGTTGGGAGTCTGAGATGAAGCACTGTAGCTC
AGG

>mmu-mir-145
CTCACGGTCCAGTTTTCCCAGGAATCCCTTGGATGCTAAGATGGGGATTCCTGGAAATAC
TGTTCTTGAG

>mmu-mir-146b
GACTGAGAGAACTTTGGCCACCTGGCTCTGAGAACTGAATTCCATAGGCTGTGAGCTCTA
GCAGACGCCCTAGGGACTCAGTTCTGGTGCCCGGCTGTGCTATACCATC
>mmu-mir-148a
AGCCAGTTTGGTCTTTTGAGACAAAGTTCTGAGACACTCCGACTCTGAGTATGATAGAAG
TCAGTGCACTACAGAACTTTGTCTCTAGAGGCTGTGGTC

>mmu-mir-149
GGCTCTGGCTCCGTGTCTTCACTCCCGTGTTTGTCCGAGGAGGGAGGGAGGGACGGGGGC
GGTGCT

>mmu-mir-151
CCTGCCCTCGAGGAGCTCACAGTCTAGTATGTCTCCTCCCTACTAGACTGAGGCTCCTTG
AGGACAGG

>mmu-mir-153
CGGTGTCATTTTTGTGACGTTGCAGCTAGTAATATGAGCCCAGTTGCATAGTCACAAAAG
TGATCATTG

>mmu-mir-155
CTGTTAATGCTAATTGTGATAGGGGTTTTGGCCTCTGACTGACTCCTACCTGTTAGCATT
AACAG

>mmu-mir-15b
CTGTAGCAGCACATCATGGTTTACATACTACAGTCAAGATGCGAATCATTATTTGCTGCT
CTAG

>mmu-mir-16-2
CATGCTTGTTCCACTCTAGCAGCACGTAAATATTGGCGTAGTGAAATAAATATTAAACAC
CAATATTATTGTGCTGCTTTAGTGTGACAGGGATA

>mmu-mir-18la-1
GGTTGCTTCAGTGAACATTCAACGCTGTCGGTGAGTTTGGAATTCAAATAAAAACCATCG
ACCGTTGATTGTACCCTATAGCTAACC

>mmu-mir-181b-1
AGGTCACAATCAACATTCATTGCTGTCGGTGGGTTGAACTGTGTAGAAAAGCTCACTGAA
CAATGAATGCAACTGTGGCC

>mmu-mir-181c
GCCAAGGGTTTGGGGGAACATTCAACCTGTCGGTGAGTTTGGGCAGCTCAGACAAACCAT
CGACCGTTGAGTGGACCCCGAGGCCTGGA

>mmu-mir-182
ACCATTTTTGGCAATGGTAGAACTCACACCGGTAAGGTAATGGGACCCGGTGGTTCTAGA
CTTGCCAACTATGGT

>mmu-mir-1839
GAAAAGGTAGATAGAACAGGTCTTGTTTGCAAAATAAATTCAAGACCTACTTATCTACCA
ACAGCCATTGCCT

>mmu-mir-185
AGGGATTGGAGAGAAAGGCAGTTCCTGATGGTCCCCTCCCAGGGGCTGGCTTTCCTCTGG
TCCTT

>mmu-mir-187
TCAGGCTACAACACAGGACCCGGGCGCTGCTCTGACCCCTCGTGTCTTGTGTTGCAGCCG
G

>mmu-mir-18a
TGCGTGCTTTTTGTTCTAAGGTGCATCTAGTGCAGATAGTGAAGTAGACTAGCATCTACT
GCCCTAAGTGCTCCTTCTGGCATAAGAAGTTATGTC

>mmu-mir-190



CTGTGTGATATGTTTGATATATTAGGTTGTTATTTAATCCAACTATATATCAAGCATATT
CCTACAG

>mmu-mir-191
AGCGGGCAACGGAATCCCAAAAGCAGCTGTTGTCTCCAGAGCATTCCAGCTGCACTTGGA
TTTCGTTCCCTGCT

>mmu-mir-193b
GGCCCAGAATCGGGGTTTTGAGGGCGAGATGAGTTTGTGTTTTATCCAACTGGCCCACAA
AGTCCCGCTTTTGGGGTCA

>mmu-mir-194-2
GTGGCTCCCACCCTCTGTAACAGCAACTCCATGTGGAAGTGCCCACTGGTTCCAGTGGGG
CTGCTGTTATCTGGGGTGGCGGCTAG

>mmu-mir-195
ACACCCAACTCTCCTGGCTCTAGCAGCACAGAAATATTGGCATGGGGAAGTGAGTCTGCC
AATATTGGCTGTGCTGCTCCAGGCAGGGTGGTGA

>mmu-mir-196a-2
AGCTGATCTGTGGCTTAGGTAGTTTCATGTTGTTGGGATTGAGTTTTGAACTCGGCAACA
AGAAACTGCCTGAGTTACATCAGTC

>mmu-mir-197
GGGGCTGTGCCGGGTAGAGAGGGCAGTGGGAGGTAAGAGCTCTTCACCCTTCACCACCTT
CTCCACCCAGCATGGCCGGCA

>mmu-mir-199a-1
GCCATCCCAGTGTTCAGACTACCTGTTCAGGAGGCTGGGACATGTACAGTAGTCTGCACA
TTGGTTAGGC

>mmu-mir-199b
CCAGAGGATACCTCCACTCCGTCTACCCAGTGTTTAGACTACCTGTTCAGGACTCCCAAA
TTGTACAGTAGTCTGCACATTGGTTAGGCTGGGCTGGGTTAGACCCTCGG
>mmu-mir-19b-1
CACTGGTCTATGGTTAGTTTTGCAGGTTTGCATCCAGCTGTATAATATTCTGCTGTGCAA
ATCCATGCAAAACTGACTGTGGTGGTG

>mmu-mir-200a
CTGGGCCTCTGTGGGCATCTTACCGGACAGTGCTGGATTTCTTGGCTTGACTCTAACACT
GTCTGGTAACGATGTTCAAAGGTGACCCAC

>mmu-mir-200c
CCCTCGTCTTACCCAGCAGTGTTTGGGTGCTGGTTGGGAGTCTCTAATACTGCCGGGTAA
TGATGGAGG

>mmu-mir-202
GTTCCTTTTTCCTATGCATATACTTCTTTGTGGATCTGGTCTAAAGAGGTATAGCGCATG
GGAAGATGGAGC

>mmu-mir-204
TGGACTTCCCTTTGTCATCCTATGCCTGAGAATATATGAAGGAGGCTGGGAAGGCAAAGG
GACGTTCA

>mmu-mir-206
CCAGGCCACATGCTTCTTTATATCCTCATAGATATCTCAGCACTATGGAATGTAAGGAAG
TGTGTGGTTTTGG

>mmu-mir-208a
TTCCTTTGACGGGTGAGCTTTTGGCCCGGGTTATACCTGACACTCACGTATAAGACGAGC
AAAAAGCTTGTTGGTCAGAGGAG

>mmu-mir-20a
GTGTGATGTGACAGCTTCTGTAGCACTAAAGTGCTTATAGTGCAGGTAGTGTGTAGCCAT
CTACTGCATTACGAGCACTTAAAGTACTGCCAGCTGTAGAACTCCAG

>mmu-mir-21
TGTACCACCTTGTCGGATAGCTTATCAGACTGATGTTGACTGTTGAATCTCATGGCAACA
GCAGTCGATGGGCTGTCTGACATTTTGGTATC

>mmu-mir-211



CTGCTTGGACCTGTGACCTGTGGGCTTCCCTTTGTCATCCTTTGCCTAGGCCTCTGAGTG
AGGCAAGGACAGCAAAGGGGGGCTCAGTGGTCACCTCTACTGCAGA

>mmu-mir-214
GGCCTGGCTGGACAGAGTTGTCATGTGTCTGCCTGTCTACACTTGCTGTGCAGAACATCC
GCTCACCTGTACAGCAGGCACAGACAGGCAGTCACATGACAACCCAGCCT
>mmu-mir-216a
TTGGTTTAATCTCAGCTGGCAACTGTGAGATGTCCCTATCATTCCTCACAGTGGTCTCTG
GGATTATGCTAA

>mmu-mir-217
AAACATAGTCATTACAGTTTTTGATGTTGCAGATACTGCATCAGGAACTGACTGGATAAG
ACTTAATCCCCATCAGTTCCTAATGCATTGCCTTCAGCATCTAAACAA
>mmu-mir-218-2
GACCAGTTGCCGCGGGGCTTTCCTTTGTGCTTGATCTAACCATGTGGTGGAACGATGGAA
ACGGAACATGGTTCTGTCAAGCACCGCGGAAAGCATCGCTCTCTCCTGCA
>mmu-mir-219-2
ACTCAGGGGCTTCGCCACTGATTGTCCAAACGCAATTCTTGTACGAGTCTGCGGCCAACC
GAGAATTGTGGCTGGACATCTGTGGTTGAGCTCCGGG

>mmu-mir-220
TTGTAGGGCTCCACCACAGTGTCAGACACTTTGGGTGAGGGCACCACACTGAAGGTGTTC
ATGATGCGGTCGGGATACTCCTCACG

>mmu-mir-222
CCCTCAGTGGCTCAGTAGCCAGTGTAGATCCTGTCTTTGGTAATCAGCAGCTACATCTGG
CTACTGGGTCTCTGGTGGC

>mmu-mir-224
GGGCTTTTAAGTCACTAGTGGTTCCGTTTAGTAGATGGTTTGTGCATTGTTTCAAAATGG
TGCCCTAGTGACTACAAAGCCC

>mmu-mir-23b
GGCTGCTTGGGTTCCTGGCATGCTGATTTGTGACTTGAGATTAAAATCACATTGCCAGGG
ATTACCACGCAACC

>mmu-mir-24-2
GCCTCTCTCCGGGCTCCGCCTCCCGTGCCTACTGAGCTGAAACAGTTGATTCCAGTGCAC
TGGCTCAGTTCAGCAGGAACAGGAGTCCAGCCCCCTAGGAGCTGGCA
>mmu-mir-26a-1
AAGGCCGTGGCCTCGTTCAAGTAATCCAGGATAGGCTGTGCAGGTCCCAAGGGGCCTATT
CTTGGTTACTTGCACGGGGACGCGGGCCTG

>mmu-mir-26b
TGCCCGGGACCCAGTTCAAGTAATTCAGGATAGGTTGTGGTGCTGACCAGCCTGTTCTCC
ATTACTTGGCTCGGGGGCCGGTGCC

>mmu-mir-27b
AGGTGCAGAGCTTAGCTGATTGGTGAACAGTGATTGGTTTCCGCTTTGTTCACAGTGGCT
AAGTTCTGCACCT

>mmu-mir-290
CTCATCTTGCGGTACTCAAACTATGGGGGCACTTTTTTTTTTCTTTAAAAAGTGCCGCCT
AGTTTTAAGCCCCGCCGGTTGAG

>mmu-mir-291b
ACATACAGTGTCGATCAAAGTGGAGGCCCTCTCCGCGGCTTGGCGGGAAAGTGCATCCAT
TTTGTTTGTCTCTGTGTGT

>mmu-mir-293
TTCAATCTGTGGTACTCAAACTGTGTGACATTTTGTTCTTTGTAAGAAGTGCCGCAGAGT
TTGTAGTGTTGCCGATTGAG

>mmu-mir-295
GGTGAGACTCAAATGTGGGGCACACTTCTGGACTGTACATAGAAAGTGCTACTACTTTTG
AGTCTCTCC

>mmu-mir-297a-1



ATATGTATGTATGTATGTATGTGTGCATGTGCATGTGCATGTATGCATATTGCATGTATA
TATTATGCATACATGT

>mmu-mir-297a-3
CTGTGTGTATATGTATGTGTGCATGTGCATGTGTGTATATGAATATACATATACATACAC
ACATACCCATACAAACATGCACACAAACACACAGAAAATTGA

>mmu-mir-297a-5
CTGTGTGTATATGTATGTGTGCATGTGCATGTGTGTATATGAGTATACATATACATACGC
ACATACCCATACAAGCATGCACACAAACCC

>mmu-mir-297b
TCTATTTGCTTGTGTGTATATGTATGTGTGCATGAACATGTGTATATGAATATACATATA
CATACACACATACCCATACAAACATGCATACAAACACACAGAAAATGGA
>mmu-mir-298
CCAGGCCTTTGGCAGAGGAGGGCTGTTCTTCCCTTGAGTTTTATGACTGGGAGGAACTAG
CCTTCTCTCAGCTTAGGAGTGG

>mmu-mir-29a
ACCCCTTAGAGGATGACTGATTTCTTTTGGTGTTCAGAGTCAATAGAATTTTCTAGCACC
ATCTGAAATCGGTTATAATGATTGGGGA

>mmu-mir-29b-2
CTTCTGGAAGCTGGTTTCACATGGTGGCTTAGATTTTTCCATCTTTGTATCTAGCACCAT
TTGAAATCAGTGTTTTAGGAG

>mmu-mir-300
GCTACTTGAAGAGAGGTTATCCTTTGTGTGTTTGCTTTACGCGAAATGAATATGCAAGGG
CAAGCTCTCTTCGAGGAGC

>mmu-mir-301b
TTTCCTGCTGGCTGCGGGTGCTCTGACTAGGTTGCACTACTGTGCTGTGAGAAGCAGTGC
AATGGTATTGTCAAAGCATCTGGGACCAGCCTCGAAG

>mmu-mir-302b
GTTCCCTTCAACTTTAACATGGGAATGCTTTCTGTCTCATCGAAGAGTAAGTGCTTCCAT
GTTTTAGTAGAAGT

>mmu-mir-302d
CCTTTACTTTAACATGGAGGCACTTGCTGTGCATTTAAAAATAAGTGCTTCCATGTTTGA
GTGTGG

>mmu-mir-30b
CTAAGCCAAGTTTCAGTTCATGTAAACATCCTACACTCAGCTGTCATACATGCGTTGGCT
GGGATGTGGATGTTTACGTCAGCTGTCTTGGAGTAT

>mmu-mir-30c-2
GAGTGACAGATATTGTAAACATCCTACACTCTCAGCTGTGAAAAGTAAGAAAGCTGGGAG
AAGGCTGTTTACTCTCTCTGCCTT

>mmu-mir-30e
GGGCAGTCTTTGCTACTGTAAACATCCTTGACTGGAAGCTGTAAGGTGTTGAGAGGAGCT
TTCAGTCGGATGTTTACAGCGGCAGGCTGCCA

>mmu-mir-32
GGAGATATTGCACATTACTAAGTTGCATGTTGTCACGGCCTCAATGCAATTTAGTGTGTG
TGATATTTTC

>mmu-mir—-322
CCTCGTTGACTCCGAAGGGCTGCAGCAGCAATTCATGTTTTGGAGTATTGCCAAGGTTCA
AAACATGAAGCGCTGCAACACCCCTTCGTGGGGAA

>mmu-mir-324
AACTGACTATGCCTCCTCGCATCCCCTAGGGCATTGGTGTAAAGCTGGAGACCCACTGCC
CCAGGTGCTGCTGGGGGTTGTAGTCTGAC

>mmu-mir-326
CTCATCTGTCTGTTGGGCTGGGGGCAGGGCCTTTGTGAAGGCGGGTTATGCTCAGATCGC
CTCTGGGCCCTTCCTCCAGTCCCGAGGCAGATTTA

>mmu-mir-328



CTGTCTCGGAGCCTGGGGCAGGGGGGCAGGAGGGGCTCAGGGAGAAAGTATCTACAGCCC
CTGGCCCTCTCTGCCCTTCCGTCCCCTGTCCCCAAGT

>mmu-mir-33
CTGTGGTGCATTGTAGTTGCATTGCATGTTCTGGCAATACCTGTGCAATGTTTCCACAGT
GCATCACGG

>mmu-mir-331
GAGTCTGGTTTTGTTTGGGTTTGTTCTAGGTATGGTCCCAGGGATCCCAGATCAAACCAG
GCCCCTGGGCCTATCCTAGAACCAACCTAAACCCGT

>mmu-mir-337
CAGTGTAGTGAGAAGTTGGGGGGTGGGAACGGCGTCATGCAGGAGTTGATTGCACAGCCA
TTCAGCTCCTATATGATGCCTTTCTTCACCCCCTTCA

>mmu-mir-339
ACGGGGTGGCCACTATCCCTGTCCTCCAGGAGCTCACGTATGCCTGCCTGTGAGCGCCTC
GGCGACAGAGCCGGTGTCCACCCCTGCACTGTCCAC

>mmu-mir-341
AAAATGATGATGTCAGTTGGCCGGTCGGCCGATCGCTCGGTCTGTCAGTCAGTCGGTCGG
TCGATCGGTCGGTCGGTCAGTCGGCTTCCTGTCTTC

>mmu-mir-343
TGGGATAGAGTGGGTGTGGCGGGGGTAGCAGAGCCCAGGGCAACCTCTCCCTTCATGTGC
CCAGATCCTGCATGC

>mmu-mir-344-2
TTTTTACCAGTCAGGCTCCTGGCTAGATTCCAGGTACCAACTGGTACCTGATCTAGCCAA
AGCCTGACTGTAAGCTGCAA

>mmu-mir-346
TCTGTGTTGGGCGTCTGTCTGCCCGAGTGCCTGCCTCTCTGTTGCTCTGAAGGAGGCAGG
GGCTGGGCCTGCAGCTGCCTGGGCAGAGCTGCTCCTTC

>mmu-mir-34b
GTGCTCGGTTTGTAGGCAGTGTAATTAGCTGATTGTAGTGCGGTGCTGACAATCACTAAC
TCCACTGCCATCAAAACAAGGCAC

>mmu-mir-350
AGATGCCTTGCTCCTACAAGAGTAAAGTGCATGCGCTTTGGGACAGTGAGGAAAATAATG
TTCACAAAGCCCATACACTTTCACCCTTTAGGAGAGTTG

>mmu-mir-361
GAAGCTTATCAGAATCTCCAGGGGTACTTAGTATTTGAAAAGTCCCCCAGGTGTGATTCT
GATTTGTTTC

>mmu-mir-363
TGTTATCAGGTGGAACACGATGCAATTTTGGTTGGTGTAATAGGAGGAAAATTGCACGGT
ATCCATCTGTAAACC

>mmu-mir-365-2
AGAGTGATCAAGGACAGCAAGAAAAATGAGGGACTTTCAGGGGCAGCTGTGTTTCCTGAC
TCAGTCATAATGCCCCTAAAAATCCTTATTGTTCTTGCAGTGTGCATCGGAG
>mmu-mir-369
GGTACTTGAAGGGAGATCGACCGTGTTATATTCGCTTGGCTGACTTCGAATAATACATGG
TTGATCTTTTCTCAGTATC

>mmu-mir-374
GAAGAAATCCTACTCGGGTGGATATAATACAACCTGCTAAGTGTTCTAGCACTTAGCAGG
TTGTATTATCATTGTCCGAGGTTATGGCTCTCGTC

>mmu-mir-376a
TAAAAGGTAGATTCTCCTTCTATGAGTACAATATTAATGACTAATCGTAGAGGAAAATCC
ACGTTTTC

>mmu-mir-376c¢c
TTTGGTATTTAAAAGGTGGATATTCCTTCTATGTTTATGCTTTTTGTGATTAAACATAGA
GGAAATTTCACGTTTTCAGTGTCAAA

>mmu-mir-378



AGGGCTCCTGACTCCAGGTCCTGTGTGTTACCTCGAAATAGCACTGGACTTGGAGTCAGA
AGGCCT

>mmu-mir-380
AAGATGGTTGACCATAGAACATGCGCTACTTCTGTGTCGTATGTAGTATGGTCCACATCT
T

>mmu-mir-382
TACTTGAAGAGAAGTTGTTCGTGGTGGATTCGCTTTACTTGTGACGAATCATTCACGGAC
AACACTTTTTTCAGTA

>mmu-mir-384
TGTTAAATCAGGAATTGTAAACAATTCCTAGGCAATGTGTATAATGTTGGTAAGTCATTC
CTAGAAATTGTTCACAATGCCTGTAACA

>mmu-mir-410
GGGTACTTGAGGAGAGGTTGTCTGTGATGAGTTCGCTTTATTAATGACGAATATAACACA
GATGGCCTGTTTTCAATACCA

>mmu-mir-412
GGGTATGGGACGGATGGTCGACCAGCTGGAAAGTAATTGTTTCTAATGTACTTCACCTGG
TCCACTAGCCGTCGGTGCCC

>mmu-mir-423
ACTTGTGAGGAAATAAAGGAAGTTAGGCTGAGGGGCAGAGAGCGAGACTTTTCTATTTTC
CAAAAGCTCGGTCTGAGGCCCCTCAGTCTTGCTTCCTACCCCGCGCTTG
>mmu-mir-429
CCTGCTGATGGATGTCTTACCAGACATGGTTAGATCTGGATGCATCTGTCTAATACTGTC
TGGTAATGCCGTCCATCCACGGC

>mmu-mir-432
TGGGTAGCTCTTGCATTTCCTGGTGGGGGCCACTGGATGGCTCCTCCACTTCTTGGAGTA
GATCAGTGGGCAGCT

>mmu-mir-434
TCGACTCTGGGTTTGAACCAAAGCTCGACTCATGGTTTGAACCATTACTTAATTCGTGGT
TTGAACCATCACTCGACTCCTGGTTCGAACCATC

>mmu-mir-449a
CTGTGTGTGATGGCTTGGCAGTGTATTGTTAGCTGGTTGAGTATGTGAGCGGCACCAGCT
AACATGCGACTGCTCTCCTATTGCACACACA

>mmu-mir-449c
AGGATGAAGTGTGGGTGTGTCAGGCAGGCAGTGCATTGCTAGCTGGCTGTTAGAACTTTA
TCCCAACAGTTGCTAGCTGCACTACCCTCTGCTGCACTCAGAAGCATGC
>mmu-mir-450a-2
GAACTATTTTTGCGATGTGTTCCTAATATGTACTATGAGTATATTGGGGATGCTTTGCAT
TCATGGTTC

>mmu-mir-451
CTTGGGAATGGCGAGGAAACCGTTACCATTACTGAGTTTAGTAATGGTAACGGTTCTCTT
GCTGCTCCCACA

>mmu-mir-453
AGAAGATGCAGGAGTGCTGTGAGAAGTGCCATCCCCTGGTACTTGGAGGGAGGTTGCCTC
ATAGTGAGCTTGCATTATTTAA

>mmu-mir-463
CTTTACCTAATTTGTTGTCCATCATGTAAAACATAAATGATGATAGACACCATATAAGGT
AGAGGAAGGTTCACT

>mmu-mir-465a
GCCCTATTTAGAATGGCACTGATGTGATAAAATAAAAAATTGATCAGGGCCTTTCTAAGT
AGAGTAAGGCTTAC

>mmu-mir-465b-2
TGCAATGCCCTATTTAGAATGGTGCTGATCTGATGAAATAAAAAATTGATCAGGGCCTTT
CTAAGTAGAGTAAGGCTTA

>mmu-mir-465c-2



TGCAATGCCCTATTTAGAATGGCGCTGATCTGATGAATAAAAAAAAAATGATCAGGGCCT
TTCTAAGTAGAGTAAGGCTTA

>mmu-mir-466b-1
TGTATGTGTTGATGTGTGTGTACATGTACATGTGTGAATATGATATACATATACATACAC
GCACACATAAGACACATATGAG

>mmu-mir-466b-3
TATATGTGTTGATGTGTGTGTACATGTACATGTGTGAATATGATATACAAATACATACAC
GCACACATAAGACACATATGA

>mmu-mir-466d
CATGTGTGTTTGTGTGTGCGTACATGTACATGTGTGTATATGAATATACATATACATACA
CGCACACATAGATACGCACGCACACACACACACAGG

>mmu-mir-466£f-1
CATGTGTGTTTACGTGTGTGTGCATGTGCATGTGTGTATATGAATATACATACACATACA
CACACACATACACACACATGCAACACACACATAT

>mmu-mir-466£-3
CATGTGTGTTTACGTGTGTGTGCATGTGCATGTGTGTATATGAATATATGTATACATACA
CACACACATACACACGCACGCAACACACACACAC

>mmu-mir-466g
TGTGTTTTCGTGTGTGTGCATGTGGATGTATGTATATGATTTTGCATATACAGACACATG
CACACACATGCGGCACACAC

>mmu-mir-4661
AGAGATCATGTCAGTGAACTGCCACATTTTTGATATATATTATGTATGTATGTGTGTGTG
TGTGTGTGTGTGTATATATATACACACACACATACACACTACATGTATGCAACATATATA
C

>mmu-mir-466k
ATATATGTGTGTGTGTGTGTGTGTGTGTACATGTACATGTGAGTATGTGTGTGTATATGT
TTGTACATGTGCATGTGTGTGAGTATGTGAATATATGTGTATATGTGTGCATGTGCATGT
GT

>mmu-mir-467a
CTGTGTGCGTAAGTGCCTGCATGTATATGCGTGTATATTTTATGCATATACATACACACA
CCTACACACACAT

>mmu-mir-467c
CCTTTGTGCATAAGTGCGTGCATGTATATGTGTGTATATTTTATGCATATACATACACAC
ACCTATACACACATGCACACAGACATGCGAGAATGGC

>mmu-mir-467e
GCCTGTGTGCATAAGTGTGAGCATGTATATGTGTGTATATTTTATGCATATACATACACA
CACCTATATACACATGCACACAGACAT

>mmu-mir-467g
GTCTTGTGCATGCATATATATATATGTGTGTGTGTATATATATATACATATATATACATA
CATACACATGTATATGTATATATACATACACACACATATATATATTCATGTATATATATA
>mmu-mir-468
ATAAGAAACTTGGCGTGTCGTGACTGATGTACTGATAAGAAACTCAGTGTGATATGACTG
ATGTGCGTGTGTCTGTCT

>mmu-mir-470
CAGTGCTCTTCTTGGACTGGCACTGGTGAGTTAAACTAAATACAACCAGTACCTTTCTGA
GAAGAGTAAAGCTCA

>mmu-mir-483
GAGGGGGAAGACGGGAGAAGAGAAGGGAGTGGTTTTTGGGTGCCTCACTCCTCCCCTCCC
GTCTTGTTCTCTC

>mmu-mir-485
ACTTGGAGAGAGGCTGGCCGTGATGAATTCGATTCATCTAAACGAGTCATACACGGCTCT
CCTCTCTTCTAGT

>mmu-mir-487b
TGGTACTTGGAGAGTGGTTATCCCTGTCCTCTTCGCTTCACTCATGCCGAATCGTACAGG



GTCATCCACTTTTTCAGTATCA

>mmu-mir-489
ACTGCTGCAGTGGCAGCTTGGTTGTCATATGTGTGATGACACTTTCTAAAGTCTTCCAGA
ATGACACCACATATATGGCAGCTAAACTGTTACATGGAACAACAAGT

>mmu-mir-491
AATTGACTTAGCTGGGAAGTGGGGAACCCTTCCATGAGGAGTAGAACACTCCTTATGCAA
GATTCCCTTCTACCTGACTGAGTTGA

>mmu-mir-494
TTGATACTTGAAGGAGAGGTTGTCCGTGTTGTCTTCTCTTTATTTATGATGAAACATACA
CGGGAAACCTCTTTTTTAGTATCAA

>mmu-mir-496
AGTGTTCGAATGGAGGTTGCCCATGGTGTGTTCATTTTATTTATGATGAGTATTACATGG
CCAATCTCCTTTCGGCACT

>mmu-mir-499
GGGTGGGCAGCTGTTAAGACTTGCAGTGATGTTTAGCTCCTCTGCATGTGAACATCACAG
CAAGTCTGTGCTGCTGCCT

>mmu-mir-501
CTTCTGCTCTGCTCATCCTCTCTAATCCTTTGTCCCTGGGTGAAAATGCTATTTGTATGC
AATGCACCCGGGCAAGGATTTGGGGAAGGTGAGCCTGATCTGCATGGAG
>mmu-mir-504
TCCTGTTGGGAGACCCTGGTCTGCACTCTATCTGTAAACTTACTGAAGGGAGAGCAGGGC
AGGGTTTCCCATACAGAGG

>mmu-mir-509
GTGGTTCTTTACTCCAGAATGTGGCAATCATGCATAATTAAATGTGATTGACATTTCTGT
AATGGAGTAACACAT

>mmu-mir-532
CAGATTTGCTTTTTCTCTTCCATGCCTTGAGTGTAGGACCGTTGACATCTTAATTACCCT
CCCACACCCAAGGCTTGCAGGAGAGCAAGCCTTCTC

>mmu-mir-540
TGGGCCAAGGGTCACCCTCTGACTCTGTGGCCAAGGGTAGACAGGTCAGAGGTCGATCCT
GGGCCTA

>mmu-mir—-542
GGATCTCAGACGTCTCGGGGATCATCATGTCACGAGATACCACTGTGCCCTTGTGACAGA
TTGATAACTGAAAGGTCTGGGAGCC

>mmu-mir-544
CACCTAGGGATCTTGTTAAAAAGCAGAGTCTGATTGAGGGGCCAAGATTCTGCATTTTTA
GCAAGCTCTCAAGTGATG

>mmu-mir—-547
GTGTGATGTATCACTTGAGGATGTACCACCCATTTAACAGGAAACATGCTTGGTACATCT
TTGAGTGAGATAACACAC

>mmu-mir-568
ACACTATATTATGTATAAATGTATACACACTTCTATATATGTCCACATATATGCGGTGTG
TGTATTATACAGGTATAGGTGTG

>mmu-mir-582
ACTCTTTGGATACAGTTGTTCAACCAGTTACTAATCTAACTAATTGTAACCTGTTGAACA
ACTGAACCCAAAGGGTGCAAA

>mmu-mir-592
TGATATTATGCCATGACATTGTGTCAATATGCGATGATGTGTTGTGATGGCACAGCGTCA
TCACGTGGTGACGCAACATCATGACGTAAGACATCA

>mmu-mir-599
TGCTGTCCACAGTGTATTTGATAAGATGACATAGGAGAGGAACTTCTTTCACCTTTGTGT
CAGTTTATCAAACCCATACCTGGATGAC

>mmu-mir-652
AGGAACAGCTATGTACTGCACAACCCTAGGAGGGGGTGCCATTCACATAGAGTATAATTG



AATGGCGCCACTAGGGTTGTGCAGTGTACAGCCTACAC

>mmu-mir-654
CTCGGTAAGTGGGAAGATGGTAAGCTGCAGAACATGTGTGTTTCTCATGTCATATGTCTG
CTGACCATCACCTTTGGGTCTCTG

>mmu-mir-665
AGAACAGGGTCTCCTTGAGGGGCCTCTGCCTCTATCCAGGATTATGTTTTTATGACCAGG
AGGCTGAGGTCCCTTACAGGCGGCCTCTTACTCT

>mmu-mir-667
GTGGGTACTGGCCTCGGTGCTGGTGGAGCAGTGAGCACGCCATACATTATATCTGTGACA
CCTGCCACCCAGCCCAAGGCCCCTAGGCCCAC

>mmu-mir-669a-1
TGTATGTGCATGTGTGTATAGTTGTGTGTGCATGTTCATGTCTATATTTGAATATACATA
ACATACACACACACGTATAAACGCAAGCACACATACA

>mmu-mir-669a-3
TTCCTCCATGTATGTGCATGTGTGTATAGTTGTGTGTGCATGTTCATGTCTATATTTGAA
TATACATAACATACACACACATGTATAAACGCAAGCACACATACACAGA
>mmu-mir-669c
CCTCCATGTATGTGCATGTGTGTATAGTTGTGTGTGGATGTGTGTATTTGCATATAAATA
ACATACACACACACACACAAGTAAACACAAGTGCACAAACAGACACAGG
>mmu-mir-669e
GCCTGGGATTCATGGGCTGTACCCTATATATGGGCAGGTGTGTGTCTTGTGTGTGCATGT
TCATTTGTGTATATGAATATGAATATACACACACTTACACACTCATGCACACACACACA
>mmu-mir-669g
CATGTGTGCTTACTTGTATGTGCATTGTATGTGTTGACATGATATACATAACATAAACAC
ACGTGTATCTGCAAGCACACACACACAGGAAAAATTGCATTCATTTATACGTTTGAATGA
TAT

>mmu-mir-6691i
ATGTGATGCCCACCAATAATGTGCATGTGTGTATAGTTGTGTGCATATTCATTTCTCTAT
ATGACTATGCATATACACACATGCATACAAACTCACATACAGGAATGACAGTCATATATC
CTTTTGA

>mmu-mir-669k
TCTTATGCCCACCAAAAATGTGCATGTGTGTATAGTTGTGTGCATATTCACTTCTCTATA
TGAATATGCATATACACGCATGCAAACACATTCATAGGAATGGCCAGAGCTATATCTCAG
TTAGGAG

>mmu-mir-669m-1
TGTATGTGCATGTGTGTATAGTTTTGTGTGCATGTGCATGTGTGTATATGAATAGACATA
TACATCCACACAAACATATACAAGCAAGCACAGATACA

>mmu-mir-669n
TACATTTGTGTGTGGATGTGTGTGTAAATGTATGTGCATCCCACAGCACATGTG
>mmu-mir-670
GGTTTGGAGGTGGGCCTGACATCCCTGAGTGTATGTGGTGAACCTGAACTTGCCCTGGGT
TTCCTCATATCCATTCAGGAGTGTCAGCTGCCTCTTCGCT

>mmu-mir-672
GATGGTGATCTAGCCCTTTAGTTTTGAGGTTGGTGTACTGTGTGTGAGTATACATATTTA
TCACACACAGTCACTATCTTCGAAAGTGAGGGTGCACATC

>mmu-mir-674
GGCCTAGTCATCACCCTGAGCCTTGCACTGAGATGGGAGTGGTGTAAGGCTCAGGTATGC
ACAGCTCCCATCTCAGAACAAGGCTCGGGTGTGCTCAGCT

>mmu-mir-676
CTTTGCCTGAATGCATGACTCTACAACCTTAGGACTTGCAGAATTAAAGGAATGCCGTCC
TGAGGTTGTTGAGCTGTGCGTTTCTGGGC

>mmu-mir-678
GTGGACTGTGACTTGCAGAGCTGTGCTCCAATATGAGAGATGGCCATGCACCCGTGTCTC
GGTGCAAGGACTGGAGGTGGCAGT



>mmu-mir-680-1
AGAAGTGGGCATCTGCTGACATGGGGGCCGAAGTCAGGCGCCAGGAAGCGGGCACTTTGC
ATCTTATCTCCGGAACATCGATCCTCTTGACAGCCTTGGGTGTCAGGCT
>mmu-mir-680-3
GGGGGATTTAACAAAGAACAAAAAAGGTGGGCATCTGCTGACATGGGGGCAGAAGTCAGG
CTCTAGGCAGCAGGTACTCTTCATCTT

>mmu-mir-682
GCCGTCGGCATCTGGCACTGTGGTTCCTGCATGAAAACAGTGGCCGGCGGGGCCTGGACC
TACAACACCACCTCTGCAGTCACAGTGAAGTCTGCC

>mmu-mir-683-2
TGGGAAGTCCAGCTGGGAGGCTGCAGTGGACCCAGGCTAARAAGCCAAGCTTTTCTGCACT
GCAGTGGATGCCTGCTGTAAGCTGTGTCCTCCTGGGCTGCATGGAGCCC
>mmu-mir-684-2
TGTAGGGCAATCTGTCTTTAAGTAGGGATAAATTACTCTTGAACAAAATGATCCTAGATA
GTTTTCCCTTCAAGTCAAGTGTCTTG

>mmu-mir-686
GCCACAGCAGGTGCTTATATTGCTTCCCAGACGGTGAAGAAAGTAATAGAGATCAACCCG
TACCTTCTGGGCACCATGGCTGGGGGTGCAGCGGATTGCAGCTTCTGGG
>mmu-mir-688
GAAAGGGCAGTGAAGAAAAGTAGGGGCTTGCTTGGGGAGAGCACCTCGCAGGCGACTACT
TATTCCAGCTCGCCC

>mmu-mir-691
GCTGATTTATTTTTGCTTTCTTCCTTGGGTCTGCTTTGAATATTCCTGAAGAGAGGCAGA
AAATGTTATATTTAATAT

>mmu-mir-692-2
GGTGGCAGGGCCACAACCAGCGCAGACTGGCGCGCCCCAGGGATCTCTGGGCGAGTATCT
CTTTGAGCGCCTCACTCTCAAGCACGACTAGGAGGCCTCTGTGCCTTCC
>mmu-mir-694
AAAGGCCAGCTCAGGCATCGCTTTCAACCCAAGACCAGGCTGAAAATGTTGCCTGAAGCA
GTCTCTGCCT

>mmu-mir-696
GGTCTGTCGCGGTGCCTGAAGCTGTCCCCGAGCCACGCTTCCTGCTTTCCCGGGCTTGCT
GCTTGCGTGTGCTTGCTGTGGGCAGCTT

>mmu-mir-698
TCATCTCTGCCCTCACTGTAAGGGAGGGTGGTGGCTATGTGGGTGGGACAGGGATGTTCA
GTTGCTAAAGACATTCTCGTTTCCTTCCCTCAGTGTCCCCAGATGGTGA
>mmu-mir-701
GTGGAGCATCTACCTTGAGCAAGTAATTAGCCGCTGAAATAGATGGATTGTATAGATGAG
GTTCTATCTATTAAAGAGGCTAGCCACTTATCAAGTGCTAACAGCCCAC
>mmu-mir-703
AGACTGGTTAATGATAACAATGCATCATAAAACCTTCAGAAGGAAAGAATGTTGTGGACC
ATTTTTTTTTGTGTGTGGCAGTTTTAAGTTATTAGTTTTCAAAATCAGT
>mmu-mir-705
ATGTCCCAGTAGTGGTGGGAGGTGGGGTGGGCACAGAGGGAATGACTTCTTTCTCCTGCA
GTCCTCCCTACCTCCCTAACAT

>mmu-mir-707
GGCATGCAGTCATGCCGCTTGCCTACGCTTGTGTGAGCATGGGCATGCGGTCATAGTTGT
TGCGGGCAATTCG

>mmu-mir-709
TGTCCCGTTTCTCTGCTTCTACTCAGAAGTGCTCTGAGCATAGAACTGTCCTGTTTGAGC
AGCACTGGGGAGGCAGAGGCAGGAGGAT

>mmu-mir-711
CATGTTCCTAACTTTGAATCTCTTCTTAGGGTGCTTCAGGCAAAGCTGGGGACCCGGGGA
GAGATGTAAGTCTGGGGAGATG



>mmu-mir-713
GGCCTATCCGGAGGCCCTGATTGGTTAGTGAGACTTGATTGACATGAGCACCTCCCTTAG
GGTTAGAGTGCACTGAAGGCACACAGCATAGGGCTTCCAAGATCGGGT
>mmu-mir-715
GGCTGGGGAGAGGGCTCCGTGCACACCCCCGCGTGCGCGGTACTTTCCTCCCCTCCTGAG
GGCCGCCGTGCGGGACGGGGTGTGGGTAGGCAACGGTGGGCTCCCGGGETC
>mmu-mir-718
ACGCCCCCGTGTGGCGGAAGGCCGCGGAGGGCAAGATGGCGGCGGGETCGAGLCGLLGLLTC
TTCCGCCCGGCCGGGTGTCGCACGAGGC

>mmu-mir-720
CTGGAGCCCCAGAATGAAGATGCAGCTTTAGAATTTGGGTGGTCTATCTCGCTGGGGCCT
CCAG

>mmu-mir-741
TTGATCTACGTAGATTGGTACCTATCATGTAAATCATGTAAGCATGAGAGATGCCATTCT
ATGTAGATTAA

>mmu-mir-743a
CTGTATTCAGATTGGTGCCTGTCATGTTTATAAGAATGAAAGACACCAAGCTGAGTAGAG
TA

>mmu-mir-744
GGCTGGGCAAGGTGCGGGGCTAGGGCTAACAGCAGTCTTACTGACGGTTTCCTGGAAACC
ACACACATGCTGTTGCCACTAACCTCAACCTTACTCGGTC

>mmu-mir-759
GGATTATAATAAATTAAATGCCTAAACTGGCAGAGTGCAAACAATTTTGACTCAGATCTA
AATGTTTGCACTGGCTGTTTAAACATTTAATTTGTTCC

>mmu-mir-761
TGGCAAGTGGAGGAGCAGCAGGGTGAAACTGACACAGTGCTGGTGAGTTTCACTTTGCTG
CTCCTCCTGACTCCCA

>mmu-mir-763
AATGATGGAGGTGCAGGCGTTTCCTGGGGATTAATGACCAGCTGGGAAGAACCAGTGGCC
CTCGGCTCTGCCTCCCAGCCAGCCATTAACTCCAAGGAAATGTCTTTTGCTGAGGTCGTT
>mmu-mir-767
AGAATCCATATAGGTTTTTACTCATGCACCATGGTTGTCTGAGCACATAACATGCTTGTC
TGCTCATACCCTATGGTTCCTGAAGAGGAATCTTAACTGTCTACTGC
>mmu-mir-7a-1
TTGGATGTTGGCCTAGTTCTGTGTGGAAGACTAGTGATTTTGTTGTTTTTAGATAACTAA
AACGACAACAAATCACAGTCTGCCATATGGCACAGGCCACCTCTACAG

>mmu-mir-7b
AGGAGCGGAGTACGTGAGCCAGTGCTATGTGGAAGACTTGTGATTTTGTTGTTCTGATAT
GATATGACAACAAGTCACAGCCAGCCTCATAGCGTGGACTCCTATCACCTT
>mmu-mir-804
CCCTACACATCCATCTTTGAGGTTACAACTTCCCCAGTAGACTGTTTCCTGACATTCCTT
GTGAGTTGTTCCTCACCTGGAAGATGTGGTGGCGG

>mmu-mir-871
TGCAGTGCTCTATTCAGATTAGTGCCAGTCATGTGAAATACATATGACTGGCACCATTCT
GGATAATGTAATGCTCA

>mmu-mir-873
GTGTGCATTTGCAGGAACTTGTGAGTCTCCTATTGAAAATAGACAGGAGACTGACAAGTT
CCCGGGAACACCCACAA

>mmu-mir-875
TCTGTGGTACTATACCTCAGTTTTATCAGGTGTTCATTAAAATCACCTGAAAATACTGAG
GCTATGTTTCACTGAGCA

>mmu-mir—-877
GTAGAGGAGATGGCGCAGGGGACACAAGGTAGGCCTTGCGGGTCTGTGGACCCTTGGACA
TGTGTCCTCTTCTCCCTCCTCCCAG



>mmu-mir-879
TTCTAGGTCCAGAGGCTTATAGCTCTAAGCCTTGGATGAAAGAGGCTTATGGCTTCAAGC
TTTCGGAGCTGGAGAC

>mmu-mir-881
TGCAGTACAATATTCAGAGAGATAACAGTCACATCTTTTCTAAAGTAACTGTGTCTTTTC
TGAATAGAGTAATGTTCA

>mmu-mir-883a
GCACTATAATGCTGAGAGAAGTAGCAGTTACTTTATTCTATAAGTAACTGCAACAGCTCT
CAGTATTGTAAGGCTC

>mmu-mir-9-1
CGGGGTTGGTTGTTATCTTTGGTTATCTAGCTGTATGAGTGGTGTGGAGTCTTCATAAAG
CTAGATAACCGAAAGTAAAAATAACCCCA

>mmu-mir-9-3
GGAGGCCCGTTTCTCTCTTTGGTTATCTAGCTGTATGAGTGCCACAGAGCCGTCATAAAG
CTAGATAACCGAAAGTAGAAATGACTCTCA

>mmu-mir-92a-2
TGCCCATTCATCCACAGGTGGGGATTGGTGGCATTACTTGTGTTAGATATAAAGTATTGC
ACTTGTCCCGGCCTGAGGAAGAAAGAGGGTT

>mmu-mir-93
AGTCATGGGGGCTCCAAAGTGCTGTTCGTGCAGGTAGTGTAATTACCTGACCTACTGCTG
AGCTAGCACTTCCCGAGCCCCCAGGACA

>mmu-mir-98
CTGCACATGCTGGGGTGAGGTAGTAAGTTGTATTGTTGTGGGGTAGGGATTTTAGGCCCC
AGTAAGAAGATAACTATACAACTTACTACTTTCCTTGGTGTGTGGCAT
>mmu-mir-99b
GGCACCCACCCGTAGAACCGACCTTGCGGGGCCTTCGCCGCACACAAGCTCGTGTCTGTG
GGTCCGTGTC

>mmu-let-7a-2
CTGCATGTTCCCAGGTTGAGGTAGTAGGTTGTATAGTTTAGAGTTACATCAAGGGAGATA
ACTGTACAGCCTCCTAGCTTTCCTTGGGACTTGCAC

>mmu-let-7c-1
TGTGTGCATCCGGGTTGAGGTAGTAGGTTGTATGGTTTAGAGTTACACCCTGGGAGTTAA
CTGTACAACCTTCTAGCTTTCCTTGGAGCACACT

>mmu-let-7d
AATGGGTTCCTAGGAAGAGGTAGTAGGTTGCATAGTTTTAGGGCAGAGATTTTGCCCACA
AGGAGTTAACTATACGACCTGCTGCCTTTCTTAGGGCCTTATT

>mmu-let-7f-1
ATCAGAGTGAGGTAGTAGATTGTATAGTTGTGGGGTAGTGATTTTACCCTGTTTAGGAGA
TAACTATACAATCTATTGCCTTCCCTGAG

>mmu-let-7g
CCAGGCTGAGGTAGTAGTTTGTACAGTTTGAGGGTCTATGATACCACCCGGTACAGGAGA
TAACTGTACAGGCCACTGCCTTGCCAGG

>mmu-mir-1-1
GCTTGGGACACATACTTCTTTATATGCCCATATGAACCTGCTAAGCTATGGAATGTAAAG
AAGTATGTATTTCAGGC

>mmu-mir-1-2-as
TTCCTTTAGCTTCTTCTTGGCGGACATTACCTACCCAAAATACATACTTCTTTACATTCC
ATAGCACTGAATGTTCATATGGGTACATAAAGAAGTATGTGCTCTGAGTAGGCACTCCTG
CG

>mmu-mir-101la
AGGCTGCCCTGGCTCAGTTATCACAGTGCTGATGCTGTCCATTCTAAAGGTACAGTACTG
TGATAACTGAAGGATGGCAGCCA

>mmu-mir-103-1
TTCTTACTGCCCTCGGCTTCTTTACAGTGCTGCCTTGTTGCATATGGATCAAGCAGCATT



GTACAGGGCTATGAAGGCATTGAGAC

>mmu-mir-105
TGCATTTTAGCCAAGTGCTCAGATGCTTGTGGTGGCTGCTTATGCACCACGAATGCTTGA
GCATGTGCTATGGTACCTAC

>mmu-mir-106Db
CCTGCTGGGACTAAAGTGCTGACAGTGCAGATAGTGGTCCTCTCTGTGCTACCGCACTGT
GGGTACTTGCTGCTCCAGCAGG

>mmu-mir-10a
GACCTGTCTGTCTTCTGTATATACCCTGTAGATCCGAATTTGTGTAAGGAATTTTGTGGT
CACAAATTCGTATCTAGGGGAATATGTAGTTGACATAAACACTCCGCTCA
>mmu-mir-1186
TCCACCTGTCTCTGCCTCCCGAGTGCTGGAATTAAAGGCATGCACCACCACTGCCCGGCA
GGTTCTGTTATTTCTGAGTGTGAGAAATATATGGGGAAAAGTCTTCATGGTGAGTCCAAA
GG

>mmu-mir-1188
ATACTCACAGTCTCCCAGCTGGTGTGAGGTTGGGCCAGGATGAAACCCAAGGCTCTCCGA
GGCTCCCCACCACACCCTGCTGCTGAAGACTGCCTAGCAAGGCTGTGCCGAGTGGTGTGG
>mmu-mir-1191
TGGAACCAGCCTGGTCTACATAGCAACATCTAAGCCAGCCAGGGCTACATAGTGAGAACC
TGCCTCAAAAGCAAAACAGCAGTCTTACTATGTAGCCCTAGATGGCCTAGAACTCCCTAT
>mmu-mir-1193
CTGAAGGGACAATGATGCCCACTGTTCTCGGGGTAGCTGTGTGGATGGTAGACCGGTGAC
GTACACTTCATTTATGCTGTAGGTCACCCGTTTTACTATCCACCAACACCCAGACCATCT
G

>mmu-mir-1197
GTGAGCTGGAATCAGCCAGCGTTACCTCAAGGTATTTGAAGATGCGGTTGACCATGGTGT
GTACGCTTTATTTATGACGTAGGACACATGGTCTACTTCTTCTCAATATCACATCTCGCC
>mmu-mir-1199
AGCCTGCGCCGGAGCCGGGGTCTGAGTCCCGGTCGCGCGGGCGAGGAACTCATTGAGTTG
CGCGTGCGGCCGGTGCTCAGTCGGCCCGGCTCCGGTACTCCGCTGCCGCGCGLCCCTGGA
>mmu-mir-1224
GTGAGGACTGGGGAGGTGGAGGGTAGCATCATTAGAGCCAGAGCTCTGTCTCAGCTCCCT
CTCCCCCCACCTCTTCTCTCCTCAG

>mmu-mir-124-2
ATCAAGATCAGAGACTCTGCTCTCCGTGTTCACAGCGGACCTTGATTTAATGTCATACAA
TTAAGGCACGCGGTGAATGCCAAGAGCGGAGCCTACGGCTGCACTTGAA
>mmu-mir-125a
CTGGGTCCCTGAGACCCTTTAACCTGTGAGGACGTCCAGGGTCACAGGTGAGGTTCTTGG
GAGCCTGG

>mmu-mir-125b-2
GCCTAGTCCCTGAGACCCTAACTTGTGAGGTATTTTAGTAACATCACAAGTCAGGTTCTT
GGGACCTAGGC

>mmu-mir-127
CCAGCCTGCTGAAGCTCAGAGGGCTCTGATTCAGAAAGATCATCGGATCCGTCTGAGCTT
GGCTGGTCGG

>mmu-mir-128-1
GTTGGATTCGGGGCCGTAGCACTGTCTGAGAGGTTTACATTTCTCACAGTGAACCGGTCT
CTTTTTCAGC

>mmu-mir-129-1
TGGATCTTTTTGCGGTCTGGGCTTGCTGTTCTCTCGACAGTAGTCAGGAAGCCCTTACCC
CAAAAAGTATCTA

>mmu-mir-1306
GAGGTAATGGACGTTGGCTCTGGTGGTGATGGACAGTCCGAACCTCCTGCCGACGACCCA
TTCAACTTCTA



>mmu-mir-130b
GGCTTGTTGGACACTCTTTCCCTGTTGCACTACTGTGGGCCTCTGGGAAGCAGTGCAATG
ATGAAAGGGCATCTGTCGGGCC

>mmu-mir-133a-1
GCTAAAGCTGGTAAAATGGAACCAAATCGCCTCTTCAATGGATTTGGTCCCCTTCAACCA
GCTGTAGC

>mmu-mir-133b
CCTCCAAAGGGAGTGGCCCCCTGCTCTGGCTGGTCAAACGGAACCAAGTCCGTCTTCCTG
AGAGGTTTGGTCCCCTTCAACCAGCTACAGCAGGGCTGGCAAAGCTCAATATTTGGAGA
>mmu-mir-135a-1
AGGCCTCACTGTTCTCTATGGCTTTTTATTCCTATGTGATTCTATTGCTCGCTCATATAG
GGATTGGAGCCGTGGCGTACGGTGAGGATA

>mmu-mir-135b
CGCTCTGCTGTGGCCTATGGCTTTTCATTCCTATGTGATTGCTGCTCCGAACTCATGTAG
GGCTAAAAGCCATGGGCTACAGTGAGGGGCAAGCTCC

>mmu-mir-137
CTTCGGTGACGGGTATTCTTGGGTGGATAATACGGATTACGTTGTTATTGCTTAAGAATA
CGCGTAGTCGAGG

>mmu-mir-138-2
CAGCTGGTGTTGTGAATCAGGCCGACGAGCAGCGCATCCTCTTACCCGGCTATTTCACGA
CACCAGGGTTG

>mmu-mir-140
CCTGCCAGTGGTTTTACCCTATGGTAGGTTACGTCATGCTGTTCTACCACAGGGTAGAAC
CACGGACAGG

>mmu-mir-142
ACCCATAAAGTAGAAAGCACTACTAACAGCACTGGAGGGTGTAGTGTTTCCTACTTTATG
GATG

>mmu-mir-144
GGCTGGGATATCATCATATACTGTAAGTTTGTGATGAGACACTACAGTATAGATGATGTA
CTAGTC

>mmu-mir-146a
AGCTCTGAGAACTGAATTCCATGGGTTATATCAATGTCAGACCTGTGAAATTCAGTTCTT
CAGCT

>mmu-mir-147
TATGAATCTAGTGGAAACATTTCTGCACAAACTAGATGTTGATGCCAGTGTGCGGAAATG
CTTCTGCTACATTTGTAGG

>mmu-mir-148b
CAGGCACCCTTAGCATTTGAGGTGAAGTTCTGTTATACACTCAGGCTGTGGCTCTGAAAG
TCAGTGCATCACAGAACTTTGTCTCGAAAGCTTTCTA

>mmu-mir-150
CCCTGTCTCCCAACCCTTGTACCAGTGCTGTGCCTCAGACCCTGGTACAGGLCCTGGGGGA
TAGGG

>mmu-mir-152
CCGGGCCTAGGTTCTGTGATACACTCCGACTCGGGCTCTGGAGCAGTCAGTGCATGACAG
AACTTGGGCCCGG

>mmu-mir-154
GAAGATAGGTTATCCGTGTTGCCTTCGCTTTATTCGTGACGAATCATACACGGTTGACCT
ATTTTT

>mmu-mir-15a
CCCTTGGAGTAAAGTAGCAGCACATAATGGTTTGTGGATGTTGAAAAGGTGCAGGCCATA
CTGTGCTGCCTCAAAATACAAGGA

>mmu-mir-16-1
ATGTCAGCGGTGCCTTAGCAGCACGTAAATATTGGCGTTAAGATTCTGAAATTACCTCCA
GTATTGACTGTGCTGCTGAAGTAAGGTTGGCAA



>mmu-mir-17
GTCAGAATAATGTCAAAGTGCTTACAGTGCAGGTAGTGATGTGTGCATCTACTGCAGTGA
GGGCACTTGTAGCATTATGCTGAC

>mmu-mir-18la-2
CCATGGAACATTCAACGCTGTCGGTGAGTTTGGGATTCAAAAACAAAAAAACCACCGACC
GTTGACTGTACCTTGG

>mmu-mir-181b-2
TTGATGGCTGCACTCAACATTCATTGCTGTCGGTGGGTTTGAATGTCAACCAACTCACTG
ATCAATGAATGCAAACTGCGGGCCAAAAA

>mmu-mir-181d
ACAATTAACATTCATTGTTGTCGGTGGGTTGTGAGGAGGCAGCCAGACCCACCGGGGGAT
GAATGTCACTGT

>mmu-mir-183
CTGTGTATGGCACTGGTAGAATTCACTGTGAACAGTCTCAGTCAGTGAATTACCGAAGGG
CCATAAACAG

>mmu-mir-184
CCTTTCCTTATCACTTTTCCAGCCAGCTTTGTGACTCTAAGTGTTGGACGGAGAACTGAT
AAGGGTAGG

>mmu-mir-186
ACTTTCCAAAGAATTCTCCTTTTGGGCTTTCTCATTTTATTTTAAGCCCTAAGGTGAATT
TTTTGGGAAGT

>mmu-mir-188
TCTCACATCCCTTGCATGGTGGAGGGTGAGCTCTCTGAAAACCCCTCCCACATGCAGGGT
TTGCAGGA

>mmu-mir-18b
TCTCTTGTGTTAAGGTGCATCTAGTGCTGTTAGTGAAGCAGCTTACAATCTACTGCCCTA
AATGCCCCTTCTCGCACAGGCTA

>mmu-mir-190Db
TGCTTCTGTGTGATATGTTTGATATTGGGTTGTTAAATTATGAACCAACTGAATGTCAAG
CATACTCTCACAGCAGTAAG

>mmu-mir-192
CGTGCACAGGGCTCTGACCTATGAATTGACAGCCAGTACTCTTTTCTCTCCTCTGGCTGC
CAATTCCATAGGTCACAGGTATGTTCACC

>mmu-mir-193
GAGAGCTGGGTCTTTGCGGGCAAGATGAGAGTGTCAGTTCAACTGGCCTACAAAGTCCCA
GTCCTC

>mmu-mir-194-1
ATCGGGTGTAACAGCAACTCCATGTGGACTGTGCTCGGATTCCAGTGGAGCTGCTGTTAC
TTCTGAT

>mmu-mir-196a-1
TGAGCCGGGACTGTTGAGTGAAGTAGGTAGTTTCATGTTGTTGGGCCTGGCTTTCTGAAC
ACAACGACATCAAACCACCTGATTCATGGCAGTTACTGCTTC

>mmu-mir-196b
AACTGGTCGGTGATTTAGGTAGTTTCCTGTTGTTGGGATCCACCTTTCTCTCGACAGCAC
GACACTGCCTTCATTACTTCAGTTG

>mmu-mir-199a-2
TGGAAGCTTCAGGAGATCCTGCTCCGTCGCCCCAGTGTTCAGACTACCTGTTCAGGACAA
TGCCGTTGTACAGTAGTCTGCACATTGGTTAGACTGGGCAAGGGCCAGCA
>mmu-mir-19a
GCAGCCCTCTGTTAGTTTTGCATAGTTGCACTACAAGAAGAATGTAGTTGTGCAAATCTA
TGCAAAACTGATGGTGGCCTGC

>mmu-mir-19b-2
ACTTACGATTAGTTTTGCAGATTTGCAGTTCAGCGTATATGTGAATATATGGCTGTGCAA
ATCCATGCAAAACTGATTGTGGGA



>mmu-mir-200Db
GCCGTGGCCATCTTACTGGGCAGCATTGGATAGTGTCTGATCTCTAATACTGCCTGGTAA
TGATGACGGC

>mmu-mir-201
TACCTTACTCAGTAAGGCATTGTTCTTCTATATTAATAAATGAACAGTGCCTTTCTGTGT
AGGGTA

>mmu-mir-203
GCCTGGTCCAGTGGTTCTTGACAGTTCAACAGTTCTGTAGCACAATTGTGAAATGTTTAG
GACCACTAGACCCGGC

>mmu-mir-205
CTCTTGTCCTTCATTCCACCGGAGTCTGTCTTATGCCAACCAGATTTCAGTGGAGTGAAG
CTCAGGAG

>mmu-mir-207
AAGGCAGGGGTGAGGGGCTGCGGGAGGAGCCGGGCGGAGGCTGCGGCTTGCGCTTCTCCT
GGCTCTCCTCCCTCTCTTT

>mmu-mir-208b
CCTCTCAGGGAAGCTTTTTGCTCGCGTTATGTTTCTCATCCGAATATAAGACGAACAAAA
GGTTTGTCTGAGGGCTG

>mmu-mir-20b
CCTAGTAGTGCCAAAGTGCTCATAGTGCAGGTAGTTTTTATACCACTCTACTGCAGTGTG
AGCACTTCTAGTACTCCTGG

>mmu-mir-210
CCGGGGCAGTCCCTCCAGGCTCAGGACAGCCACTGCCCACCGCACACTGCGTTGCTCCGG
ACCCACTGTGCGTGTGACAGCGGCTGATCTGTCCCTGGGCAGCGCGAACC
>mmu-mir-212
GGGCAGCGCGCCGGCACCTTGGCTCTAGACTGCTTACTGCCCGGGCCGCCTTCAGTAACA
GTCTCCAGTCACGGCCACCGACGCCTGGCCC

>mmu-mir-215
AGCTCTCAGCATCAACGGTGTACAGGAGAATGACCTATGATTTGACAGACCGTGCAGCTG
TGTATGTCTGTCATTCTGTAGGCCAATATTCTGTATGTCACTGCTACTTAAA
>mmu-mir-216b
TTGGCAGACTGGGAAATCTCTGCAGGCAAATGTGATGTCACTGAAGAAACCACACACTTA
CCTGTAGAGATTCTTCAGTCTGACAA

>mmu-mir-218-1
GTGATAATGGAGCGAGATTTTCTGTTGTGCTTGATCTAACCATGTGCTTGCGAGGTATGA
GAAAAACATGGTTCCGTCAAGCACCATGGAACGTCACGCAGCTTTCTACA
>mmu-mir-219-1
CCGTCCCGGGCCGCGGCTCCTGATTGTCCAAACGCAATTCTCGAGTCTCTGGCTCCGGLCC
GAGAGTTGCGTCTGGACGTCCCGAGCCGCCGCCCCCAAACCTCGAGGGGG
>mmu-mir-22
ACCTGGCTGAGCCGCAGTAGTTCTTCAGTGGCAAGCTTTATGTCCTGACCCAGCTAAAGC
TGCCAGTTGAAGAACTGTTGCCCTCTGCCCCTGGC

>mmu-mir-221
ATCCAGGTCTGGGGCATGAACCTGGCATACAATGTAGATTTCTGTGTTTGTTAGGCAACA
GCTACATTGTCTGCTGGGTTTCAGGCTACCTGGAA

>mmu-mir-223
TCTGGCCATCTGCAGTGTCACGCTCCGTGTATTTGACAAGCTGAGTTGGACACTCTGTGT
GGTAGAGTGTCAGTTTGTCAAATACCCCAAGTGTGGCTCATGCCTATCAG
>mmu-mir-23a
CGGACGGCTGGGGTTCCTGGGGATGGGATTTGATGCCAGTCACAAATCACATTGCCAGGG
ATTTCCAACTGACCC

>mmu-mir-24-1
CTCCGGTGCCTACTGAGCTGATATCAGTTCTCATTTCACACACTGGCTCAGTTCAGCAGG
AACAGGAG



>mmu-mir-25
GGCCAGTGTTGAGAGGCGGAGACTTGGGCAATTGCTGGACGCTGCCCTGGGCATTGCACT
TGTCTCGGTCTGACAGTGCCGGCC

>mmu-mir-26a-2
GGCTGCGGCTGGATTCAAGTAATCCAGGATAGGCTGTGTCCGTCCATGAGGCCTGTTCTT
GATTACTTGTTTCTGGAGGCAGCG

>mmu-mir-27a
TGGCCTGAGGAGCAGGGCTTAGCTGCTTGTGAGCAAGGTCCACAGCAAAGTCGTGTTCAC
AGTGGCTAAGTTCCGCCCCCTGGACCC

>mmu-mir-28
GGTCCCTACCTTCAAGGAGCTCACAGTCTATTGAGTTGCCTTTCTGATTCTCCCACTAGA
TTGTGAGCTGCTGGAGGGCAGGCACT

>mmu-mir-29la
CCTATGTAGCGGCCATCAAAGTGGAGGCCCTCTCTTGAGCCTGAATGAGAAAGTGCTTCC
ACTTTGTGTGCCACTGCATGGG

>mmu-mir-292
CAGCCTGTGATACTCAAACTGGGGGCTCTTTTGGATTTTCATCGGAAGAAAAGTGCCGCC
AGGTTTTGAGTGTCACCGGTTG

>mmu-mir-294
TTCCATATAGCCATACTCAAAATGGAGGCCCTATCTAAGCTTTTAAGTGGAAAGTGCTTC
CCTTTTGTGTGTTGCCATGTGGAG

>mmu-mir-296
GGGCCTTTCTGGAGGGCCCCCCCTCAATCCTGTTGTGCTCGCTTCAGAGGGTTGGGTGGA
GGCTCTCCTGAAGGTGTCC

>mmu-mir-297a-2
TGTATGTGCATGCATATGTGCTCATGTGTGTGTACATGTATGTGTGCATGTGCATGTATA
TATG

>mmu-mir-297a-4
CTGTGTGTATATGTATGTGTGCATGTGCATGTGTGTATATGAGTATACATATACATACAC
ACATACCCATACAAGCATGCACACAAATACACGCAAAA

>mmu-mir-297a-6
ATGTGCATGTGTGTATGTGCATGAGTGCATGTGCATGCATGTGTGTGCGCATGTATGTGT
GCATGTGCATGTATGTGTGCAT

>mmu-mir-297c
CTGTGTGTATATGTATGTGTGCATGTACATGTGTGTATATGAATATACATATACATACAC
ACATACCCATACAAACATGCATACAAACACACAAAAAT

>mmu-mir-299
AAGAAATGGTTTACCGTCCCACATACATTTTGAGTATGTATGTGGGACGGTAAACCGCTT
CTT

>mmu-mir-29b-1
AGGAAGCTGGTTTCATATGGTGGTTTAGATTTAAATAGTGATTGTCTAGCACCATTTGAA
ATCAGTGTTCT

>mmu-mir-29c
ATCTCTTACACAGGCTGACCGATTTCTCCTGGTGTTCAGAGTCTGTTTTTGTCTAGCACC
ATTTGAAATCGGTTATGATGTAGGGGGA

>mmu-mir-301a
CCTGCTAACGGCTGCTCTGACTTTATTGCACTACTGTACTTTACAGCGAGCAGTGCAATA
GTATTGTCAAAGCATCCGCGAGCAGG

>mmu-mir-302a
CCACCACTTAAACGTGGTTGTACTTGCTTTAGACCTAAGAAAGTAAGTGCTTCCATGTTT
TGGTGATGG

>mmu-mir-302c
CCTCTGCTTTAACATGGGGTTACCTGCTGTGTTAAACAAAAGCAAGTGCTTCCATGTTTC
AGTGGGGG



>mmu-mir-30a
GCGACTGTAAACATCCTCGACTGGAAGCTGTGAAGCCACARAATGGGCTTTCAGTCGGATG
TTTGCAGCTGC

>mmu-mir-30c-1
ACCATGTTGTAGTGTGTGTAAACATCCTACACTCTCAGCTGTGAGCTCAAGGTGGCTGGG
AGAGGGTTGTTTACTCCTTCTGCCATGGA

>mmu-mir-30d
AAGTCTGTGTCTGTAAACATCCCCGACTGGAAGCTGTAAGCCACAGCCAAGCTTTCAGTC
AGATGTTTGCTGCTACTGGCTC

>mmu-mir-31
TGCTCCTGTAACTCGGAACTGGAGAGGAGGCAAGATGCTGGCATAGCTGTTGAACTGAGA
ACCTGCTATGCCAACATATTGCCATCTTTCCTGTCTGACAGCAGCT

>mmu-mir-320
GCCTCGCCGCCCTCCGCCTTCTCTTCCCGGTTCTTCCCGGAGTCGGGAAAAGCTGGGTTG
AGAGGGCGAAAAAGGATGTGGG

>mmu-mir-323
TTGGTACTTGGAGAGAGGTGGTCCGTGGCGCGTTCGCTTCATTTATGGCGCACATTACAC
GGTCGACCTCTTTGCGGTATCTAATC

>mmu-mir-325
ATATAGTGCTTGGTTCCTAGTAGGTGCTCAGTAAGTGTTTGTGACATAATTCGTTTATTG
AGCACCTCCTATCAATCAAGCACTGTGCTAGGCTCTGG

>mmu-mir-327
TGCCCTTATAACTTGAGGGGCATGAGGATAGTCAGTAGTCCAACATCCCTCTTGATGGCA
CATTGCACA

>mmu-mir-329
TGTTCGCTTCTGGTACCGGAAGAGAGGTTTTCTGGGTCTCTGTTTCTTTGATGAGAATGA
AACACACCCAGCTAACCTTTTTTTCAGTATCAAATCC

>mmu-mir-330
GACCCTTTGGCGATCTCTGCCTCTCTGGGCCTGTGTCTTAGGCTCTTCAAGATCCAACGA
GCAAAGCACAGGGCCTGCAGAGAGGTAGCGCTCTGCTC

>mmu-mir-335
TCTTTTGGGCGGGGGTCAAGAGCAATAACGAAAAATGTTTGTTTTTCGTAAACCGTTTTT
CATTATTGCTCCTGACCCCCTCTCATGGGTTATAGCCA

>mmu-mir-338
CAACGCTGCACAGGCCGTCCTCCCCAACAATATCCTGGTGCTGAGTGGGTGCACAGTGAC
TCCAGCATCAGTGATTTTGTTGAAGAGGGCAGCTGCCA

>mmu-mir-340
CAATTGTACTTGGTGTGATTATAAAGCAATGAGACTGATTGTCATATGTCGTTTGTGGGA
TCCGTCTCAGTTACTTTATAGCCATACCTGGTATCTTA

>mmu-mir-342
GAAAATGGGCTCAAGGTGAGGGGTGCTATCTGTGATTGAGGGACATGGTCAATGGAATTG
TCTCACACAGAAATCGCACCCGTCACCTTGGCCTGCTGA

>mmu-mir-344-1
CTGCAGCCAGGGTTTTTACCAGTCAGGCTCCTGGCTAGATTCCAGGTACCAGCTGGTACC
TGATCTAGCCAAAGCCTGACTGTAAGCCCTGAACA

>mmu-mir-345
ACCCAAGTCCAGGCCTGCTGACCCCTAGTCCAGTGCTTGTGGTGGCTACTGGGCCCTGAA
CTAGGGGTCTGGAGACCTGGGTTTGATCTCCACAGG

>mmu-mir-34a
CCAGCTGTGAGTAATTCTTTGGCAGTGTCTTAGCTGGTTGTTGTGAGTATTAGCTAAGGA
AGCAATCAGCAAGTATACTGCCCTAGAAGTGCTGCACATTGT

>mmu-mir-34c
AGTCTAGTTACTAGGCAGTGTAGTTAGCTGATTGCTAATAGTACCAATCACTAACCACAC
AGCCAGGTAAAAAGACT



>mmu-mir-351
CATGGCACCTCCGTTTCCCTGAGGAGCCCTTTGAGCCTGGAGTGAAAAAAAAAAACAGGT
CAAGAGGCGCCTGGGAACTGGAGAAGAGTGTTAAACTTC

>mmu-mir-362
CTCGAATCCTTGGAACCTAGGTGTGAATGCTGCTTCAGTGCAACACACCTGTTCAAGGAT
TCAAA

>mmu-mir-365-1
ACCGCAGGGAAAATGAGGGACTTTTGGGGGCAGATGTGTTTCCATTCCGCTATCATAATG
CCCCTAAAAATCCTTATTGCTCTTGCA

>mmu-mir-367
AGGCCGTCACTGTTGCTAACATGCAACTCTGTTGAATAGAAATTGGAATTGCACTTTAGC
AATGGTGATGGACCT

>mmu-mir-370
AGACGGAGAGACCAGGTCACGTCTCTGCAGTTACACAGCTCATGAGTGCCTGCTGGGGTG
GAACCTGGTTTGTCTGTCT

>mmu-mir-375
CCCCGCGACGAGCCCCTCGCACAAACCGGACCTGAGCGTTTTGTTCGTTCGGCTCGCGTG
AGGC

>mmu-mir-376b
TGGTATTTAAAAGGTGGATATTCCTTCTATGGTTACGTGCTTCCTGGATAATCATAGAGG
AACATCCACTTTTTCAGTATCA

>mmu-mir-377
TGAGCAGAGGTTGCCCTTGGTGAATTCGCTTTATTGATGTTGAATCACACAAAGGCAACT
TTTGTTTG

>mmu-mir-379
AGAGATGGTAGACTATGGAACGTAGGCGTTATGTTTTTGACCTATGTAACATGGTCCACT
AACTCT

>mmu-mir-381
TACTTAAAGCGAGGTTGCCCTTTGTATATTCGGTTTATTGACATGGAATATACAAGGGCA
AGCTCTCTGTGAGTA

>mmu-mir-383
CTCAGATCAGAAGGTGACTGTGGCTTTGGGTGGATATTAATCAGCCACAGCACTGCCTGG
TCAGAAAGAG

>mmu-mir-409
TGGTACTCGGAGAGAGGTTACCCGAGCAACTTTGCATCTGGAGGACGAATGTTGCTCGGT
GAACCCCTTTTCGGTATCA

>mmu-mir-411
TGGTACTTGGAGAGATAGTAGACCGTATAGCGTACGCTTTATCTGTGACGTATGTAACAC
GGTCCACTAACCCTCAGTATCA

>mmu-mir-421
CATTGTAGGCCTCATTAAATGTTTGTTGAATGAAAAAATGAATCATCAACAGACATTAAT
TGGGCGCCTGCTCTGT

>mmu-mir-425
AAAGTGCTTTGGAATGACACGATCACTCCCGTTGAGTGGGCACCCAAGAAGCCATCGGGA
ATGTCGTGTCCGCCCAGTGCTCTTT

>mmu-mir-431
CGTCCTGCGAGGTGTCTTGCAGGCCGTCATGCAGGCCACACTGACGGTAACGTTGCAGGT
CGTCTTGCAGGGCTTCTCGCAAGACGACATC

>mmu-mir-433
TGCCCGGGGAGAAGTACGGTGAGCCTGTCATTATTCAGAGAGGCTAGATCCTCTGTGTTG
AGAAGGATCATGATGGGCTCCTCGGTGTTCTCCAGGTAGCGGCACCACACCATGAAGGCA
GCCC

>mmu-mir-448
ACGAGGAGGTTGAACATCCTGCATAGTGCTGCCAGGAAATCCCTACTTCATACTAAGAGG



GGGCTGGCTGGTTGCATATGTAGGATGTCCCATCTCCTGGCCCACTTCGTCA
>mmu-mir-449b
AGACTCGGGTAGGCAGTGTTGTTAGCTGGCTGCGTTGGGTCAGGCCAGCAGCCACAGCTA
CCCTGCCACTTCCTTCTGGC

>mmu-mir-450a-1
GAGAGATACTGAGCTGTTTTTGCGATGTGTTCCTAATATGTGCTATAATTATATTGGGAA
CATTTTGCATAAATAGCTTTGTGTCAATACA

>mmu-mir-450b
GATACAGAATTATTTTTGCAGTATGTTCCTGAATACATAACATAAGCGTATTGGGAACAT
TTTGCATGCATAATTTTGTATC

>mmu-mir-452
GCTAAGCAGTTACAACTGTTTGCAGAGGAAACTGAGACTTTATAACTATGTCTCAGTCTC
ATCTGCAAAGAGGTAAGTGCTTTGC

>mmu-mir-455
CTCCCTGGTGTGAGCGTATGTGCCTTTGGACTACATCGTGAACGCAGCACCATGCAGTCC
ACGGGCATATACACTTGCCTCA

>mmu-mir-464
ACCTTGTTATGGGGGTCTGGGGTAAGGAGTGGTCATCAGGGGGTACTACCAAGTTTATTC
TGTGAGATAGA

>mmu-mir-465b-1
TGCAATGCCCTATTTAGAATGGTGCTGATCTGATGAAATAAAAAATTGATCAGGGCCTTT
CTAAGTAGAGTAAGGCTTA

>mmu-mir-465c-1
TGCAATGCCCTATTTAGAATGGCGCTGATCTGATGAATAAAAAAAAAATGATCAGGGCCT
TTCTAAGTAGAGTAAGGCTTA

>mmu-mir-466a
TATATGTGTTTATGTGTGTGTACATGTACATATGTGAATATGATATCCATATACATACAC
GCACACATAAGAC

>mmu-mir-466b-2
TGTATGTGTTGATGTGTGTGTACATGTACATGTCTGAATATGATATACATATACATACAC
GCACACATAAGACACATATGAG

>mmu-mir-466c¢
GTATATGTGTTGATGTGTGTGTGCATGTACATATGTGAATATGATATACATATACATACA
CGCACACATAAGACACATATGAGC

>mmu-mir-466e
GTGTATGTGTTGATGTGTGTGTACATGTACATATGTGAATATGATATACATATACATACA
CGCACACATAAGACACATATGAGC

>mmu-mir-466£-2
AATGTGTGTTTACGTGTGTGTGCATGTGCATGTGTGTATATGAATATATGTATACATACA
CACACACATACACACTCATGTAACACACACACAC

>mmu-mir-466£-4
CATCTGCATCTGTGTGTCTACGTGTGTGTGCATGTGCATGTGTGTGTATCTGTATGTGAG
TGTGTGCATGCATGTGTGTGCATCTATATCTGTGTGTCTACTTGTGTGTGAATGTGCATA
T

>mmu-mir-466h
TGTATATTTGTGTGTGCATGTGCTTGTGTGTATGTGAATATATATATCATACGCACGCAC
ACACACACACAAATGCAAGCA

>mmu-mir-4667j
GTGTGTGTGTGTGTGCATTCGTGTGTTTGTGCATGTGTGTATGTGTGCACATTTATGTGT
GTGCATGTGTATGTATGTGTGTGTGCATGTGCATGTGTGTAATTGTGTATATATGTGCAT
AC

>mmu-mir-4661
CTATGTATGTGCATGTGTGTTTGTGTGTACATGTACATGTATATATATATTGATATACAT
ATAAATACATGCACACATATTCATGCATGCACACGCACACATTAATGGCACTCTTAGATC



C

>mmu-mir-467b
CCGTGTGCGTAAGTGCCTGCATGTATATGCGTGTATATTTTATGCATATACATACACACA
CCAACACACACAT

>mmu-mir-467d
CCTGTGTGCATAAGTGCGCGCATGTATATGCGTGTATATTTTATGCATATACATACACAC
ACCTACACACACATGCACACAGACA

>mmu-mir-467f
ACGGCTACATAGAGAAATCCTGTACCCAGAAATCGAACGGGGGTGGGTGTGTGTGTAGGT
GTGTGTGTGTGTATGTATGTATATACACACACACACCTACACACAGCTTTTTTGGAATTT
>mmu-mir-467h
TTTTCACTTTTGTTTTTCTCATGTATATGTGTATGTGTGCGGTGTACATAATTATATCTA
TGTGTGCATGTATGTGGACATAAGTGTGTGCATGTATATGTGTGTGTGTGGTGTACATAA
T

>mmu-mir-469
CGCGGTGCCTCTTTCATTGATCTTGGTGTCCTCAAATTGAAAGCCAAGGAAGAGGTGGGG
GGCGTGGTAGCCTT

>mmu-mir-471
GTGCTTTACGTAGTATAGTGCTTTTCACATTAAACAAAAAGTGAAAGGTGCCATACTATG
TATAGGA

>mmu-mir-484
CTCGTCAGGCTCAGTCCCCTCCCGATAAACCTCAAAATAGGGTCTTACCTAGGGGGCTGG
CGGCGTA

>mmu-mir-486
CAGCCAGCTCTGATCTCGCCCTCCCTGAGGGGTCCTGTACTGAGCTGCCCCGAGGTCCTT
CACTGTGCTCAGCTCGGGGCAGCTCAGTACAGGATGCGTCAGGGTGGGAGACAACGGGGA
ACAAGCCA

>mmu-mir-488
TTCGGGTGAGAGTGAGAATCCTCTCTCCCAGATAATAGCACTCTCAAACAAGTTTCCATG
TTGTTTGAAAGGCTGTTTCTTGGTCAGAAGACTCTCAATTTCTTCTGGA
>mmu-mir-490
TGGAAAGTTCATTGTTCGACACCATGGATCTCCAGGTGGGTCACGTTTAGATATACACCA
ACCTGGAGGACTCCATGCTGTTGA

>mmu-mir-493
CGCCAGGGCCTTGTACATGGTAGGCTTTCATTCATTTTTTGCACATTCGGTGAAGGTCCT
ACTGTGTGCCAGGCCCTGTGCCA

>mmu-mir-495
AAAGAAGTTGCCCATGTTATTTTTCGCTTTTATTTGTGACGAAACAAACATGGTGCACTT
CTT

>mmu-mir-497
CCTGCCCCCGCCCCAGCAGCACACTGTGGTTTGTACGGCACTGTGGCCACGTCCAAACCA
CACTGTGGTGTTAGAGCGAGGGTA

>mmu-mir-500
CTCCTCTGCTCCCCCTCTCTAATCCTTGCTATCTGGGTGCTTAGTGCTATCTCAATGCAA
TGCACCTGGGCAAGGGTTCAGAGAAGGTGAGC

>mmu-mir-503
TGCCCTAGCAGCGGGAACAGTACTGCAGTGAGTGTTTGGTGCCCTGGAGTATTGTTTCCA
CTGCCTGGGTA

>mmu-mir-505
AAATTGATGCACCCAGTGGGGGAGCCAGGAAGTATTGATGTTTCTGCCAGGTTAGCGTCA
ACACTTGCTGGTTTTCTCTCTGGAGTATCA

>mmu-mir-511
GATACCCACCATGCCTTTTGCTCTGCACTCAGTAAATAATAATTTGTGAATGTGTAGCAA
AAGACAGGATGGGGATCCA



>mmu-mir-539
TACTTGAGGAGAAATTATCCTTGGTGTGTTGGCTCTTTTGGATGAATCATACAAGGATAA
TTTCTTTTTGAGTA

>mmu-mir-541
GCCAAAATCAGAGAAGGGATTCTGATGTTGGTCACACTCCAAGAGTTTTAAAATGAGTGG
CGAACACAGAATCCATACTCTGCTTATGGC

>mmu-mir-543
TGCTTAATGAGAAGTTGCCCGCGTGTTTTTCGCTTTATATGTGACGAAACATTCGCGGTG
CACTTCTTTTTCAGCA

>mmu-mir-546
CCTCTCTTCCCAAAACTAAACAGGATCTATCATGGTGGCACGGAGTCAGCTAGATGTTGT
CTCTTGCTATCCCTGTGCTAGTTCCATGTTTTAGAAGCAAAGTGATACTGGGGAGGAGAG
G

>mmu-mir-551b
GTGCTCTTGTGGCCCATGAAATCAAGCTTGGGTGAGACCTGGTGCAGAACAGGAAGGCGA
CCCATACTTGGTTTCAGTGGCTGCAAGAATGACTGCAT

>mmu-mir-574
TGCGGGCGTGTGAGTGTGTGTGTGTGAGTGTGTGTCGCTCCAAGTCCACGCTCATGCACA
CACCCACACGCCCGCACG

>mmu-mir-590
AGTCAGAAATGAGCTTATTCATAAAAGTGCAGTATGGTGAAGTCAATCTGTAATTTTATG
TATAAGCTAGTCTCTGATTGA

>mmu-mir-598
GCTGATGCTGGCGGTGATGCCGATGGTGCGAGCTGAAAATGGGCTGCTACGTCATCGTCG
TCATCGTTATCATCATCAT

>mmu-mir-615
TCGGGAGGGGCGGGAGGGGGGTCCCCGGTGCTCGGATCTCGAGGGTGCTTATTGTTCGGT
CCGAGCCTGGGTCTCCCTCTTCCCCCCATCCC

>mmu-mir-653
CATTCTTTCAGTGTTGAAACAATCTCTACTGAACCAAGCTCCAAAGCGAGTTCACTGGAG
TTTGTTTCAGTATTGCAGGAGTGCT

>mmu-mir-664
CTGGCTGGGGAAAATGACTGGATAGAAAACATTATTCTATTCATTTACTCCCCAGCCTAC
ACATGAAAG

>mmu-mir-666
CTGATTCTGCCTGCGTGGAGCGGGCACAGCTGTGAGAGCCCCCTAGGTACAGCGGGGLTG
CAGCGTGATCGCCTGCTCACGCACAGGAAGTGACGACAG

>mmu-mir-668
GGTAAGTGTGCCTCGGGTGAGCATGCACTTAATGTAGGTGTATGTCACTCGGCTCGGLCCC
ACTACC

>mmu-mir-669a-2
CATGTATGTGCATGTGTGTATAGTTGTGTGTGCATGTTCATGTCTATATTTGAATATACA
TAACATACACACACACGTATAAACGCAAGCACACACA

>mmu-mir-669b
ATGAATGTATGTGCATGTGTATATAGTTTTGTGTGCATGTGCATGTGTGTCTATTAATGT
ACATATACATACACACAAACATATACACGCATGCGCA

>mmu-mir-669d
CAGCCCGGGATTTGTGTGTTGCTTGCTCTATATGTGTGTATACTTGTGTGTGCATGTATA
TGTGTGTATATGAATATACATATACATACACACCCATATACACACGCATGCATGCACACA
C

>mmu-mir-669f
TGTATGTGCCTGTGTGTATAGTTGTGTGTGCATGTGCATGTGTGTATATGAATATACATA
TACATACACACACACGTATAAACGCAAGCACAAACACACACAGAGGAATGGCACTCGTTG
A



>mmu-mir-669h
TGTGATGCCCACCAAAAATATGCATGGGTGTATAGTTGAGTGCATATTCATTTCTCTATA
TGAATATGCATATACACACATGCACACACACACACACTCACACACAGGAATGACACTCGT
TTATC

>mmu-mir-6697j
AGCATGCGATTCATGTGATGTCCACCAAGAATGTGCATGTGTGTATAGTTGTGTACATAT
TCACTTTTGTATATGAATATGCATATACTCACATGCAAACATACTCCCACGAATGGCCCG
A

>mmu-mir-6691
GTTTGTGCATGTGCGTATAGTTGTGTGTGCATGTATATGTGTGTATATGAATATACATAT
ACATACACACCCATATATACACGCATTCATATGAACAC

>mmu-mir-669m-2
ATATTTGCATGTGTGTATAGTTTTGTGTGCATGTGCATGTGTGTATATGAATATACATAT
ACATCCACACAAACATATACAAGCATGCACAGATATAC

>mmu-mir-669o
TGCATGTGCATGTGTGTATAGTTGTGTGTGCATGTTTATGTGTGTATTTGAATATACATA
ACATACACACACACGTATAAACACAAGCACACACAC

>mmu-mir-671
TGGCAGGCCAGGAAGAGGAGGAAGCCCTGGAGGGGCTGGAGGTGATGGATGTTTTCCTCC
GGTTCTCAGGGCTCCACCTCTTTCGAGCCGTAGAGCCA

>mmu-mir-673
TGGAGCCTGAGGGGCTCACAGCTCTGGTCCTTGGAGCTCCAGAGAAAATGTTGCTCCGGG
GCTGAGTTCTGTGCACCCCCCTTGCCCTCCA

>mmu-mir-675
TGCGGCCCAGGGACTGGTGCGGAAAGGGCCCACAGTGGACTTGGTACACTGTATGCCCTA
ACCGCTCAGTCCCTGGGTCTGGCA

>mmu-mir-677
GAGCCTTCAGTGATGATTAGCTTCTGACTTTCGTTCTTCTGAATTTGCTGAAGCCAGATG
CCGTTCCTGAGAAGGGGAAAATGGACAGAACTGAACATTTTTGAAGGCT
>mmu-mir-679
CTATGGCTTTGGACTGTGAGGTGACTCTTGGTGTGTGATGGCTTTTCAGCAAGGTCCTCC
TCACAGTAGCTATA

>mmu-mir-680-2
GGGCATCTGCTGACATGGGGGCCGAAGTCAGGCGCCAGGCATCGGGCACTCTGGATCTTA
TCTCTGGAACATTGATCCTCCTTGACAGCCTTGGGGGTCAGGCTGGGCTC
>mmu-mir-681
GCAGCCTCGCTGGCAGGCAGCTCCAGAGTGTGGCTGTCCTCATCACTCTCCCTAAGCAGG
TAGATGGGTTTCAGTTCACTCGCAGTCCAGGGCCTCCAGCGGGACAGTTG
>mmu-mir-683-1
TGGGAAGTCCAGCTGGGAGGCTGCAGTGGACCCAGGCTAAAAGCCAAGCTTTTCTGCACT
GCAGTGGATGCCTGCTGTAAGCTGTGTCCTCCTGGGCTGCATGGAGCCC
>mmu-mir-684-1
GTAGGGCAATCTGTCTTTAAGTAGGGATAAATTACTCTTGAACAAAATGATCCTAGATAG
TTTTCCCTTCAAGTCAAGCGTCTTGC

>mmu-mir-685
GTCGGGGCGGATGCCTCCCTCGCCGGAGCGGATGCCTCCCTCGCCGGAGCTTGGAACAGA
CTCACGGCCAGCAGTGCGAGTTCAATGGCTGAGGTGAGGCACCTCCCGG
>mmu-mir-687
ATAGTCTGACACACATTTTACACTATCCTGGAATGCAGCAATGAATCCTGGGTTATTGTT
TCAGTCTGTCATTGTATTCTTGGAAAGTG

>mmu-mir-690
TGTGTTTTTGTGGAGCTAATTGGCTGTATTAAAGTGCTAGTAAGAAACATTCTCCTCCAG
CTGGAGAGATGGCTCAGCTGTTAAAGGCTAGGCTCACAACCAAAATATA
>mmu-mir-692-1



AGGGTGGCAGGGCCACAACCAGCGCAGACTGGCGCGCCCCAGGGATCTCTGGGTGAGTAT
CTCTTTGAGCGCCTCACTCTCAAGCACAACTAGGAGGCCTCTGCCTTCC
>mmu-mir-693
AGTTGTAGGCATGCTCATTACAGCCACATCCGAAAGTTTTCCTGGCTAGGGCAGCTTTCA
GATGTGGCTGTAATGAGCATGCTCCCAGC

>mmu-mir-695
TCACGAGGAATCCTAGATTGGGCATAGGTGACTGAAGTACACAGCTGCCTTTCTTACAAA
GGCACTGGTTACCTTGGTCCTGGTCACCGGCTCGGCTATCTGCTACTCG
>mmu-mir-697
GAGTGGGGATGTGTCCTGGATGTTGGTCTTGACAGGTCTCAGAGGTGACTACCACACATT
GAAGGGGTGGCGGTAACATCCTGGTCCTGTGGAGACTGTCATAGTCTCC
>mmu-mir-700
TTCACTGGGAGTAAGGCTCCTTCCTGTGCTTGCAGGGGAGAAATACGAACTGCACGCGGG
AACCGAGTCCACCCCCAGT

>mmu-mir-702
CGGGACAAGGTGAGTGGGGTGGTTGGCATGGGTTGCCCATGGGGACTCGACGCTGTGCCC
ACAGCCTCCTGATGTCCTCCTCACGCATGCCCACCCTTTACCCCGCTCC
>mmu-mir-704
GCTGGGAGCTAGAGGATGTGGTCAGCTGCAAGGATCTTCCTCAGACATGTGCTCTGCTCC
TAGGGATTGTTGACTAC

>mmu-mir-706
AGAGAAACCCTGTCTCAAAAAACAAAAAAACAAACAAAATTACTTTTAGTAGGTTTATTT
TGTTTTTTGAGATGGCTTTTTTTT

>mmu-mir-708
CTGTGTTTGAAATGGGGACTGCCCTCAAGGAGCTTACAATCTAGCTGGGGGTAGATGACT
TGCACTTGAACACAACTAGACTGTGAGCTTCTAGAGGGCAGGGGCCTTA
>mmu-mir-710
CTCTCTCGTCAAATAGAAGCCAAGTCTTGGGGAGAGTTGAGCTTGGTGTGAAAACTGACA
TACCCCTTCAACTCTTTAGAACTTAGGTATCTGAAGTGGAGTGGATGGAG
>mmu-mir-712
TCTCCGCTTCTCCTTCACCCGGGCGGTACCCGCTCCGGCGCCGGCCCGCGGGACGCCGLG
GCGTCCGTGCGCCGATGCGAGTCACCCCCGGGETGTTGCGAGTTCGGGGA
>mmu-mir-714
CGACGAGGGCCGGTCGGTCGCCCTGCGGTGGTTGTCTGTGTGTGTTTGGGTCTTGCGCTG
GGGGAGGCGGGGTCGACCGCTCGCGGGGTTGGCGCGGTCGCCCGGCGLCG
>mmu-mir-717
TTGTCCGCTATCACTGTACCGTCATTTTTCAGTCTCAGACAGAGATACCTTCTCTGAATT
CATAGAAGCTGCTCTCCGTTCCGAAGGGATTCAGAAGTGATAAATCCAG
>mmu-mir-719
TTTAGGTGCTTAAAGAACAGTATCTCGGCTACAGAAAAATGTTTTTGGGTGATGCTGTGG
ATGTGTTTGAAGCCAGGAGAACAGAAGCCAAGAAGTGGCAGAATGCACCC
>mmu-mir-721
GGAAGACAGTGCAATTAAAAGGGGGAAAAAAGTACCTGGGATGTTCTGAGAATTTCATTT
TTCTTGTTATTGCCACTCCTGCTTGGAA

>mmu-mir-742
TGCTCTACTCACATGGTTGCTAATCACGTGAAGTGTAGGTGAAAGCCACCATGCTGGGTA
AAGTA

>mmu-mir-743b
TGCAGTGCTGTGTTCAGACTGGTGTCCATCATGTGAAATATTTGTGAAAGACATCATGCT
GAATAGAGTAAGGCCCA

>mmu-mir-758
TGGGTGCGTGAGGTGGTTGACCAGAGAGCACACGCTATATTTGTGCCGTTTGTGACCTGG
TCCACTAACCCTCAGTATCTA

>mmu-mir-760



CGGGAGGATGCCTCGGTGCGGGGCGCGTCGCCCCCCTCAGGCCACCAGAGCCCGGATACC
TCAGAAATTCGGCTCTGGGTCTGTGGGGAGCGAAATGCAACCCAAACCCCGTTTCCCCG
>mmu-mir-762
GCCCGGCTCCGGGTCTCGGCCCGCACGGTCCGGCCGGCCATGCTGGCGGGGCTGGGGCCG
GGACAGAGCCCGTGGC

>mmu-mir-764
TCAACACAATCTGAATCTTGGAGGCAGGTGCTCACATGTCCTCCTCCATGCTTATAAATA
CATGGAGGAGGCCATAGTGGCAACTGTCACCATGATTGATTTCGTTGG
>mmu-mir-770
GCCACCTTCTGTGCCCCCAGCACCACGTGTCTGGGCCACGTGAGCAACGCCACGTGGGCC
TGACGTGGAGCTGGGGCCGCAGGGGTCTGATGGC

>mmu-mir-7a-2
GGTCGGGCCAGCCCCGTTTGGAAGACTAGTGATTTTGTTGTTGTGTCTCTGTATCCAACA
ACAAGTCCCAGTCTGCCACATGGTGCTGGTCATTTCA

>mmu-mir-802
GGTCCTATTATTTGCAATCAGTAACAAAGATTCATCCTTGTGTCAATCATACAACACGGA
GAGTCTTTGTCACTCAGTGTAATTAATAGCCTTCACC

>mmu-mir-805
GTCATATTTTGGGAACTACTAGAATTGATCAGGACATAGGGTTTGATAGTTAATATTATA
TGTCTTTCAAGTTCTTAGTGTTTTTGGGGTTTGGC

>mmu-mir-872
AACTTGTTAGAAGGTTACTTGTTAGTTCAGGACCTCATTACTTTCTGCCTGAACTATTGC
AGTAGCCTCCTAACTGGTTAT

>mmu-mir-874
TTAGCCCTGCGGCCCCACGCACCAGGGTAAGAGAGACTCACTTCCTGCCCTGGCCCGAGG
GACCGACTGGCTGGGC

>mmu-mir-876
TCACGTGCTATGGATTTCTCTGTGAATCACTATATCAAATCTAGTGTGGTAGTGGTTTAC
AAAGTAATTCATAGTGCTTCA

>mmu-mir-878
TGCAATGCTTTATCTAGTTGGATGTCAAGACACGTGAAACTTAAGTGCATGACACCACAC
TGGGTAGAGGAGGGCTCA

>mmu-mir-880
TGCACTGCAATACTCAGATTGATATGAGTCACTTCCTATTGCATGTTACTCCATCCTCTC
TGAGTAGAGTAAGGCACA

>mmu-mir—-882
CAGCAGTACCAGGAGAGAGTTAGCGCATTAGTGCAATAGTTAGTCCTGATTTCTGGGTTT
TTCTAATGGCTGCTCTT

>mmu-mir-883b
TGCAATGCATTACTGAGAATGGGTAGCAGTCACTTTGTACTATGAGTAACTGCAACATCT
CTCAGTATTGTAAGGTTC

>mmu-mir-9-2
GTTGTTATCTTTGGTTATCTAGCTGTATGAGTGTATTGGTCTTCATAAAGCTAGATAACC
GAAAGTAAAAAC

>mmu-mir-92a-1
CTTTCTACACAGGTTGGGATTTGTCGCAATGCTGTGTTTCTCTGTATGGTATTGCACTTG
TCCCGGCCTGTTGAGTTTGG

>mmu-mir-92b
GGTGGGCGGGAGGGACGGGACGTGGTGCAGTGTTGTTCTTTCCCCTGCCAATATTGCACT
CGTCCCGGCCTCCGGCCCCCTCG

>mmu-mir-96
CCAGTACCATCTGCTTGGCCGATTTTGGCACTAGCACATTTTTGCTTGTGTCTCTCCGCT
GTGAGCAATCATGTGTAGTGCCAATATGGGAAAAGCGGGCTGCTGC

>mmu-mir-99a



CATAAACCCGTAGATCCGATCTTGTGGTGAAGTGGACCGCGCAAGCTCGTTTCTATGGGT
CTGTG
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>hsa-mir-99b
GGCACCCACCCGTAGAACCGACCTTGCGGGGCCTTCGCCGCACACAAGCTCGTGTCTGTGGGTCCGTGTC
>hsa-mir-99a
CCCATTGGCATAAACCCGTAGATCCGATCTTGTGGTGAAGTGGACCGCACAAGCTCGCTTCTATGGGTCTGTG
TCAGTGTG

>hsa-mir-98
AGGATTCTGCTCATGCCAGGGTGAGGTAGTAAGTTGTATTGTTGTGGGGTAGGGATATTAGGCCCCAATTAGA
AGATAACTATACAACTTACTACTTTCCCTGGTGTGTGGCATATTCA

>hsa-mir-96
TGGCCGATTTTGGCACTAGCACATTTTTGCTTGTGTCTCTCCGCTCTGAGCAATCATGTGCAGTGCCAATATG
GGAAA

>hsa-mir-95
AACACAGTGGGCACTCAATAAATGTCTGTTGAATTGAAATGCGTTACATTCAACGGGTATTTATTGAGCACCC
ACTCTGTG

>hsa-mir-944
GTTCCAGACACATCTCATCTGATATACAATATTTTCTTAAATTGTATAAAGAGAAATTATTGTACATCGGATG
AGCTGTGTCTGGGAT

>hsa-mir-943
GGGACGTTCTGAGCTCGGGGTGGGGGACGTTTGCCGGTCACTGCTGCTGGCGCCCTGACTGTTGCCGTCCTCC
AGCCCCACTCAAAGGCATCCC

>hsa-mir-942
ATTAGGAGAGTATCTTCTCTGTTTTGGCCATGTGTGTACTCACAGCCCCTCACACATGGCCGAAACAGAGAAG
TTACTTTCCTAAT

>hsa-mir-941-4
ACGCACCCGGCTGTGTGCACATGTGCCCAGGGCCCGGGACAGCGCCACGGAAGAGGACGCACCCGGCTGTGTG
CACATGTGCCCAGGGCCC

>hsa-mir-941-3
CCCGGCTGTGTGCACATGTGCCCAGGGCCCGGGACAGCGCCACGGAAGAGGACGCACCCGGCTGTGTGCACAT
GTGCCCAGGGCCCGGG

>hsa-mir-941-2
CCCGGCTGTGTGCACATGTGCCCAGGGCCCGGGACAGCGCCACGGAAGAGGACGCACCCGGCTGTGTGCACAT
GTGCCCAGGGCCCGGG

>hsa-mir-941-1
CCCGGCTGTGTGGACATGTGCCCAGGGCCCGGGACAGCGCCACGGAAGAGGACGCACCCGGCTGTGTGCACAT
GTGCCCAGGGCCCGGG

>hsa-mir-940
GTGAGGTGTGGGCCCGGCCCCAGGAGCGGGGCCTGGGCAGCCCCGTGTGTTGAGGAAGGAAGGCAGGGCCCCC
GCTCCCCGGGCCTGACCCCAC

>hsa-mir-939
TGTGGGCAGGGCCCTGGGGAGCTGAGGCTCTGGGGGTGGCCGGGGCTGACCCTGGGCCTCTGCTCCCCAGTGT
CTGACCGCG

>hsa-mir-938
GAAGGTGTACCATGTGCCCTTAAAGGTGAACCCAGTGCACCTTCATGAACCGTGGTACACCTTTAAGAACTTG
GTATGCCTTC

>hsa-mir-937
AGCACTGCCCCCGGTGAGTCAGGGTGGGGCTGGCCCCCTGCTTCGTGCCCATCCGCGCTCTGACTCTCTGCCC
ACCTGCAGGAGCT

>hsa-mir-936
TCAAGGCCACTGGGACAGTAGAGGGAGGAATCGCAGAAATCACTCCAGGAGCAACTGAGAGACCTTGCTTCTA
CTTTACCAGGTCCTGCTGGCCCAGA

>hsa-mir-935
GGCGGGGGCGCGGGCGGCAGTGGCGGGAGCGGCCCCTCGGCCATCCTCCGTCTGCCCAGTTACCGCTTCCGCT
ACCGCCGCCGCTCCCGCT

>hsa-mir-934
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AGAAATAAGGCTTCTGTCTACTACTGGAGACACTGGTAGTATAAAACCCAGAGTCTCCAGTAATGGACGGGAG
CCTTATTTCT

>hsa-mir-933
ACTTGGGTCAGTTCAGAGGTCCTCGGGGCGCGCGTCGAGTCAGCCGTGTGCGCAGGGAGACCTCTCCCACCCA
CAGT

>hsa-mir-93
CTGGGGGCTCCAAAGTGCTGTTCGTGCAGGTAGTGTGATTACCCAACCTACTGCTGAGCTAGCACTTCCCGAG
CCCCCGG

>hsa-mir-92b
CGGGCCCCGGGCGGGCGEGGAGGGACGGGACGCGGTGCAGTGTTGTTTTTTCCCCCGCCAATATTGCACTCGTC
CCGGCCTCCGGCCCCeeeasecece

>hsa-mir-92a-2
TCATCCCTGGGTGGGGATTTGTTGCATTACTTGTGTTCTATATAAAGTATTGCACTTGTCCCGGCCTGTGGAA
GA

>hsa-mir-92a-1
CTTTCTACACAGGTTGGGATCGGTTGCAATGCTGTGTTTCTGTATGGTATTGCACTTGTCCCGGCCTGTTGAG
TTTGG

>hsa-mir-924

AATAGAGTCTTGTGATGTCTTGCTTAAGGGCCATCCAACCTAGAGTCTACAAC

>hsa-mir-922
ATGGCGTTTTCCCTCTCCCTGTCCTGGACTGGGGTCAGACTGTGCCCCGAGGAGAAGCAGCAGAGAATAGGAC
TACGTCAT

>hsa-mir-921

ACTAGTGAGGGACAGAACCAGGATTCAGACTCAGGTCCATGGGCCTGGATCACTGG

>hsa-mir-920
GTAGTTGTTCTACAGAAGACCTGGATGTGTAGGAGCTAAGACACACTCCAGGGGAGCTGTGGAAGCAGTAACA
CG

>hsa-mir-9-3
GGAGGCCCGTTTCTCTCTTTGGTTATCTAGCTGTATGAGTGCCACAGAGCCGTCATAAAGCTAGATAACCGAA
AGTAGAAATGATTCTCA

>hsa-mir-9-2
GGAAGCGAGTTGTTATCTTTGGTTATCTAGCTGTATGAGTGTATTGGTCTTCATAAAGCTAGATAACCGAAAG
TAAAAACTCCTTCA

>hsa-mir-9-1
CGGGGTTGGTTGTTATCTTTGGTTATCTAGCTGTATGAGTGGTGTGGAGTCTTCATAAAGCTAGATAACCGAA
AGTAAAAATAACCCCA

>hsa-mir-892b
TGCAATGCCCTACTCAGAAAGGTGCCATTTATGTAGATTTTATGTCACTGGCTCCTTTCTGGGTAGAGCAAGG
CTCA

>hsa-mir-892a
GCAGTGCCTTACTCAGAAAGGTGCCAGTCACTTACACTACATGTCACTGTGTCCTTTCTGCGTAGAGTAAGGC
TC

>hsa-mir-891b
CCTTAATCCTTGCAACTTACCTGAGTCATTGATTCAGTAAAACATTCAATGGCACATGTTTGTTGTTAGGGTC
AAAAGA

>hsa-mir-891la
CCTTAATCCTTGCAACGAACCTGAGCCACTGATTCAGTAAAATACTCAGTGGCACATGTTTGTTGTGAGGGTC
AAAAGA

>hsa-mir-890
GGAAGTGCCCTACTTGGAAAGGCATCAGTTGCTTAGATTACATGTAACTATTCCCTTTCTGAGTAGAGTAAGT
CTTA

>hsa-mir-889
GTGCTTAAAGAATGGCTGTCCGTAGTATGGTCTCTATATTTATGATGATTAATATCGGACAACCATTGTTTTA
GTATCC



>hsa-mir-888
GGCAGTGCTCTACTCAAAAAGCTGTCAGTCACTTAGATTACATGTGACTGACACCTCTTTGGGTGAAGGAAGG
CTCA

>hsa-mir-887
GTGCAGATCCTTGGGAGCCCTGTTAGACTCTGGATTTTACACTTGGAGTGAACGGGCGCCATCCCGAGGCTTT
GCACAG

>hsa-mir-886
CACTCCTACCCGGGTCGGAGTTAGCTCAAGCGGTTACCTCCTCATGCCGGACTTTCTATCTGTCCATCTCTGT
GCTGGGGTTCGAGACCCGCGGGTGCTTACTGACCCTTTTATGCAATAA

>hsa-mir-885
CCGCACTCTCTCCATTACACTACCCTGCCTCTTCTCCATGAGAGGCAGCGGGGTGTAGTGGATAGAGCACGGG
T

>hsa-mir-877
GTAGAGGAGATGGCGCAGGGGACACGGGCAAAGACTTGGGGGTTCCTGGGACCCTCAGACGTGTGTCCTCTTC
TCCCTCCTCCCAG

>hsa-mir-876
TGAAGTGCTGTGGATTTCTTTGTGAATCACCATATCTAAGCTAATGTGGTGGTGGTTTACAAAGTAATTCATA
GTGCTTCA

>hsa-mir-875
TTAGTGGTACTATACCTCAGTTTTATCAGGTGTTCTTAAAATCACCTGGAAACACTGAGGTTGTGTCTCACTG
AAC

>hsa-mir-874
TTAGCCCTGCGGCCCCACGCACCAGGGTAAGAGAGACTCTCGCTTCCTGCCCTGGCCCGAGGGACCGACTGGC
TGGGC

>hsa-mir-873
GTGTGCATTTGCAGGAACTTGTGAGTCTCCTATTGAAAATGAACAGGAGACTGATGAGTTCCCGGGAACACCC
ACAA

>hsa-mir-802
GTTCTGTTATTTGCAGTCAGTAACAAAGATTCATCCTTGTGTCCATCATGCAACAAGGAGAATCTTTGTCACT
TAGTGTAATTAATAGCTGGAC

>hsa-mir-770
AGGAGCCACCTTCCGAGCCTCCAGTACCACGTGTCAGGGCCACATGAGCTGGGCCTCGTGGGCCTGATGTGGT
GCTGGGGCCTCAGGGGTCTGCTCTT

>hsa-mir-769
GCCTTGGTGCTGATTCCTGGGCTCTGACCTGAGACCTCTGGGTTCTGAGCTGTGATGTTGCTCTCGAGCTGGG
ATCTCCGGGGTCTTGGTTCAGGGCCGGGGCCTCTGGGTTCCAAGC

>hsa-mir-767
GCTTTTATATTGTAGGTTTTTGCTCATGCACCATGGTTGTCTGAGCATGCAGCATGCTTGTCTGCTCATACCC
CATGGTTTCTGAGCAGGAACCTTCATTGTCTACTGC

>hsa-mir-766
GCATCCTCAGGACCTGGGCTTGGGTGGTAGGAGGAATTGGTGCTGGTCTTTCATTTTGGATTTGACTCCAGCC
CCACAGCCTCAGCCACCCCAGCCAATTGTCATAGGAGC

>hsa-mir-765
TTTAGGCGCTGATGAAAGTGGAGTTCAGTAGACAGCCCTTTTCAAGCCCTACGAGAAACTGGGGTTTCTGGAG
GAGAAGGAAGGTGATGAAGGATCTGTTCTCGTGAGCCTGAA

>hsa-mir-764
AATCTAGGAGGCAGGTGCTCACTTGTCCTCCTCCATGCTTGGAAAATGCAGGGAGGAGGCCATAGTGGCAACT
GTTACCATGATT

>hsa-mir-762
GGCCCGGCTCCGGGTCTCGGCCCGTACAGTCCGGCCGGCCATGCTGGCGGEGEGLCTGGGGECCGGGGCCGAGLLLG
CGGCGGGGCC

>hsa-mir-761

GGAGGAGCAGCAGGGTGAAACTGACACAGTTCTGGTGAGTTTCACTTTGCTGCTCCTCC

>hsa-mir-760



GGCGCGTCGCCCCCCTCAGTCCACCAGAGCCCGGATACCTCAGAAATTCGGCTCTGGGTCTGTGGGGAGCGAA
ATGCAAC

>hsa-mir-759
TAATAAATTAAATGCCTAAACTGGCAGAGTGCAAACAATTTTGACTCAGATCTAAATGTTTGCACTGGCTGTT
TAAACATTTAATTTGTTA

>hsa-mir-758
GCCTGGATACATGAGATGGTTGACCAGAGAGCACACGCTTTATTTGTGCCGTTTGTGACCTGGTCCACTAACC
CTCAGTATCTAATGC

>hsa-mir-744
TTGGGCAAGGTGCGGGGCTAGGGCTAACAGCAGTCTTACTGAAGGTTTCCTGGAAACCACGCACATGCTGTTG
CCACTAACCTCAACCTTACTCGGTC

>hsa-mir-720
CCGGATCTCACACGGTGGTGTTAATATCTCGCTGGGGCCTCCAAAATGTTGTGCCCAGGGGTGTTAGAGAAAA
CACCACACTTTGAGATGAATTAAGAGTCCTTTATTAG

>hsa-mir-718
GGCCGCGGCGCGCAAGATGGCGGCGGGCCCGGGCACCGCCCCTTCCGCCCCGCCGGGCGTCGCACGAGGL
>hsa-mir-711
ACTGACTTTGAGTCTCTCCTCAGGGTGCTGCAGGCAAAGCTGGGGACCCAGGGAGAGACGTAAGTGAGGGGAG
ATG

>hsa-mir-708
AACTGCCCTCAAGGAGCTTACAATCTAGCTGGGGGTAAATGACTTGCACATGAACACAACTAGACTGTGAGCT
TCTAGAGGGCAGGGA

>hsa-mir-7-3
AGATTAGAGTGGCTGTGGTCTAGTGCTGTGTGGAAGACTAGTGATTTTGTTGTTCTGATGTACTACGACAACA
AGTCACAGCCGGCCTCATAGCGCAGACTCCCTTCGAC

>hsa-mir-7-2
CTGGATACAGAGTGGACCGGCTGGCCCCATCTGGAAGACTAGTGATTTTGTTGTTGTCTTACTGCGCTCAACA
ACAAATCCCAGTCTACCTAATGGTGCCAGCCATCGCA

>hsa-mir-7-1
TTGGATGTTGGCCTAGTTCTGTGTGGAAGACTAGTGATTTTGTTGTTTTTAGATAACTAAATCGACAACAAAT
CACAGTCTGCCATATGGCACAGGCCATGCCTCTACAG

>hsa-mir-675
CCCAGGGTCTGGTGCGGAGAGGGCCCACAGTGGACTTGGTGACGCTGTATGCCCTCACCGCTCAGCCCCTGGG
>hsa-mir-671
GCAGGTGAACTGGCAGGCCAGGAAGAGGAGGAAGCCCTGGAGGGGCTGGAGGTGATGGATGTTTTCCTCCGGT
TCTCAGGGCTCCACCTCTTTCGGGCCGTAGAGCCAGGGCTGGTGC

>hsa-mir-670
GTTTAGGGGTGGACCTGATGTCCCTGAGTGTATGTGGTGAACCTGAATTTGCCTTGGGTTTCCTCATATTCAT
TCAGGAGTGTCAGTTGCCCCTTCAC

>hsa-mir-668
GGTAAGTGCGCCTCGGGTGAGCATGCACTTAATGTGGGTGTATGTCACTCGGCTCGGCCCACTACC
>hsa-mir-665
TCTCCTCGAGGGGTCTCTGCCTCTACCCAGGACTCTTTCATGACCAGGAGGCTGAGGCCCCTCACAGGCGGL
>hsa-mir-664
GAACATTGAAACTGGCTAGGGAAAATGATTGGATAGAAACTATTATTCTATTCATTTATCCCCAGCCTACAAA
ATGAAAAAA

>hsa-mir-663b
GGTGCCGAGGGCCGTCCGGCATCCTAGGCGGGTCGCTGCGGTACCTCCCTCCTGTCTGTGGCGGTGGGATCCC
GTGGCCGTGTTTTCCTGGTGGCCCGGCCGTGCCTGAGGTTTC

>hsa-mir-663
CCTTCCGGCGTCCCAGGCGGGGCGCCGCGGGACCGCCCTCGTGTCTGTGGCGGTGGGATCCCGCGGCCGTGTT
TTCCTGGTGGCCCGGCCATG

>hsa-mir-662



GCTGTTGAGGCTGCGCAGCCAGGCCCTGACGGTGGGGETGGCTGCGGGCCTTCTGAAGGTCTCCCACGTTGTGG
CCCAGCAGCGCAGTCACGTTGC

>hsa-mir-661
GGAGAGGCTGTGCTGTGGGGCAGGCGCAGGCCTGAGCCCTGGTTTCGGGCTGCCTGGGTCTCTGGCCTGCGCG
TGACTTTGGGGTGGCT

>hsa-mir-660
CTGCTCCTTCTCCCATACCCATTGCATATCGGAGTTGTGAATTCTCAAAACACCTCCTGTGTGCATGGATTAC
AGGAGGGTGAGCCTTGTCATCGTG

>hsa-mir-659
TACCGACCCTCGATTTGGTTCAGGACCTTCCCTGAACCAAGGAAGAGTCACAGTCTCTTCCTTGGTTCAGGGA
GGGTCCCCAACAATGTCCTCATGG

>hsa-mir-658
GCTCGGTTGCCGTGGTTGCGGGCCCTGCCCGCCCGCCAGCTCGCTGACAGCACGACTCAGGGCGGAGGGAAGT
AGGTCCGTTGGTCGGTCGGGAACGAGG

>hsa-mir-657
GTGTAGTAGAGCTAGGAGGAGAGGGTCCTGGAGAAGCGTGGACCGGTCCGGGTGGGTTCCGGCAGGTTCTCAC
CCTCTCTAGGCCCCATTCTCCTCTG

>hsa-mir-656
CTGAAATAGGTTGCCTGTGAGGTGTTCACTTTCTATATGATGAATATTATACAGTCAACCTCTTTCCGATATC
GAATC

>hsa-mir-655
AACTATGCAAGGATATTTGAGGAGAGGTTATCCGTGTTATGTTCGCTTCATTCATCATGAATAATACATGGTT
AACCTCTTTTTGAATATCAGACTC

>hsa-mir-654
GGGTAAGTGGAAAGATGGTGGGCCGCAGAACATGTGCTGAGTTCGTGCCATATGTCTGCTGACCATCACCTTT
AGAAGCCC

>hsa-mir-653
TTCATTCCTTCAGTGTTGAAACAATCTCTACTGAACCAGCTTCAAACAAGTTCACTGGAGTTTGTTTCAATAT
TGCAAGAATGATAAGATGGAAGC

>hsa-mir-652
ACGAATGGCTATGCACTGCACAACCCTAGGAGAGGGTGCCATTCACATAGACTATAATTGAATGGCGCCACTA
GGGTTGTGCAGTGCACAACCTACAC

>hsa-mir-651
AATCTATCACTGCTTTTTAGGATAAGCTTGACTTTTGTTCAAATAAAAATGCAAAAGGAAAGTGTATCCTAAA
AGGCAATGACAGTTTAATGTGTTT

>hsa-mir-650
CAGTGCTGGGGTCTCAGGAGGCAGCGCTCTCAGGACGTCACCACCATGGCCTGGGCTCTGCTCCTCCTCACCC
TCCTCACTCAGGGCACAGGTGAT

>hsa-mir-649
GGCCTAGCCAAATACTGTATTTTTGATCGACATTTGGTTGAAAAATATCTATGTATTAGTAAACCTGTGTTGT
TCAAGAGTCCACTGTGTTTTGCTG

>hsa-mir-648
ATCACAGACACCTCCAAGTGTGCAGGGCACTGGTGGGGGCCGGGGCAGGCCCAGCGAAAGTGCAGGACCTGGC
ACTTAGTCGGAAGTGAGGGTG

>hsa-mir-647
AGGAAGTGTTGGCCTGTGGCTGCACTCACTTCCTTCAGCCCCAGGAAGCCTTGGTCGGGGGCAGGAGGGAGGG
TCAGGCAGGGCTGGGGGCCTGAC

>hsa-mir-646
GATCAGGAGTCTGCCAGTGGAGTCAGCACACCTGCTTTTCACCTGTGATCCCAGGAGAGGAAGCAGCTGCCTC
TGAGGCCTCAGGCTCAGTGGC

>hsa-mir-645
CAGTTCCTAACAGGCCTCAGACCAGTACCGGTCTGTGGCCTGGGGGTTGAGGACCCCTGCTCTAGGCTGGTAC
TGCTGATGCTTAAAAAGAGAG

>hsa-mir-644



TTTTTTTTTAGTATTTTTCCATCAGTGTTCATAAGGAATGTTGCTCTGTAGTTTTCTTATAGTGTGGCTTTCT
TAGAGCAAAGATGGTTCCCTA

>hsa-mir-643
ACCAAGTGATATTCATTGTCTACCTGAGCTAGAATACAAGTAGTTGGCGTCTTCAGAGACACTTGTATGCTAG
CTCAGGTAGATATTGAATGAAAAA

>hsa-mir-642
ATCTGAGTTGGGAGGGTCCCTCTCCAAATGTGTCTTGGGGTGGGGGATCAAGACACATTTGGAGAGGGAACCT
CCCAACTCGGCCTCTGCCATCATT

>hsa-mir-641
TGGGTGAAAGGAAGGAAAGACATAGGATAGAGTCACCTCTGTCCTCTGTCCTCTACCTATAGAGGTGACTGTC
CTATGTCTTTCCTTCCTCTTACCCCT

>hsa-mir-640
GTGACCCTGGGCAAGTTCCTGAAGATCAGACACATCAGATCCCTTATCTGTAAAATGGGCATGATCCAGGAAC
CTGCCTCTACGGTTGCCTTGGGG

>hsa-mir-639
TGGCCGACGGGGCGCGCGCGGCCTGGAGGGGCGGGGCGGACGCAGAGCCGCGTTTAGTCTATCGCTGCGGTTG
CGAGCGCTGTAGGGAGCCTGTGCTG

>hsa-mir-638
GTGAGCGGGCGCGGCAGGGATCGCGGGCGGGETGGCGGCCTAGGGCGCGGAGGGCGGACCGGGAATGGLGLGLL
GTGCGCCGCCGGCGTAACTGCGGCGCT

>hsa-mir-637
TGGCTAAGGTGTTGGCTCGGGCTCCCCACTGCAGTTACCCTCCCCTCGGCGTTACTGAGCACTGGGGGCTTTC
GGGCTCTGCGTCTGCACAGATACTTC

>hsa-mir-636
TGGCGGCCTGGGCGGGAGCGCGCGGGCGGGGCCGGCCCCGCTGCCTGGAATTAACCCCGCTGTGCTTGCTCGT
CCCGCCCGCAGCCCTAGGCGGCGETCG

>hsa-mir-635
CAGAGAGGAGCTGCCACTTGGGCACTGAAACAATGTCCATTAGGCTTTGTTATGGAAACTTCTCCTGATCATT
GTTTTGTGTCCATTGAGCTTCCAAT

>hsa-mir-634
AAACCCACACCACTGCATTTTGGCCATCGAGGGTTGGGGCTTGGTGTCATGCCCCAAGATAACCAGCACCCCA
ACTTTGGACAGCATGGATTAGTCT

>hsa-mir-633
AACCTCTCTTAGCCTCTGTTTCTTTATTGCGGTAGATACTATTAACCTAAAATGAGAAGGCTAATAGTATCTA
CCACAATAAAATTGTTGTGAGGATA

>hsa-mir-632
CGCCTCCTACCGCAGTGCTTGACGGGAGGCGGAGCGGGGAACGAGGCCGTCGGCCATTTTGTGTCTGCTTCCT
GTGGGACGTGGTGGTAGCCGT

>hsa-mir-631
GTGGGGAGCCTGGTTAGACCTGGCCCAGACCTCAGCTACACAAGCTGATGGACTGAGTCAGGGGCCACACTCT
CcC

>hsa-mir-630
AACTTAACATCATGCTACCTCTTTGTATCATATTTTGTTATTCTGGTCACAGAATGACCTAGTATTCTGTACC
AGGGAAGGTAGTTCTTAACTATAT

>hsa-mir-629
TCCCTTTCCCAGGGGAGGGGCTGGGTTTACGTTGGGAGAACTTTTACGGTGAACCAGGAGGTTCTCCCAACGT
AAGCCCAGCCCCTCCCCTCTGCCT

>hsa-mir-628
ATAGCTGTTGTGTCACTTCCTCATGCTGACATATTTACTAGAGGGTAAAATTAATAACCTTCTAGTAAGAGTG
GCAGTCGAAGGGAAGGGCTCAT

>hsa-mir-627
TACTTATTACTGGTAGTGAGTCTCTAAGAAAAGAGGAGGTGGTTGTTTTCCTCCTCTTTTCTTTGAGACTCAC
TACCAATAATAAGAAATACTACTA

>hsa-mir-626



ACTGATATATTTGTCTTATTTGAGAGCTGAGGAGTATTTTTATGCAATCTGAATGATCTCAGCTGTCTGAAAA
TGTCTTCAATTTTAAAGGCTT

>hsa-mir-625
AGGGTAGAGGGATGAGGGGGAAAGTTCTATAGTCCTGTAATTAGATCTCAGGACTATAGAACTTTCCCCCTCA
TCCCTCTGCCCT

>hsa-mir-624
AATGCTGTTTCAAGGTAGTACCAGTACCTTGTGTTCAGTGGAACCAAGGTAAACACAAGGTATTGGTATTACC
TTGAGATAGCATTACACCTAAGTG

>hsa-mir-623
GTACACAGTAGAAGCATCCCTTGCAGGGGCTGTTGGGTTGCATCCTAAGCTGTGCTGGAGCTTCCCGATGTAC
TCTGTAGATGTCTTTGCACCTTCTG

>hsa-mir-622
AGAGAAGCTGGACAAGTACTGGTCTCAGCAGATTGAGGAGAGCACCACAGTGGTCATCACACAGTCTGCTGAG
GTTGGAGCTGCTGAGATGACACT

>hsa-mir-621
TAGATTGAGGAAGGGGCTGAGTGGTAGGCGGTGCTGCTGTGCTCTGATGAAGACCCATGTGGCTAGCAACAGC
GCTTACCTTTTGTCTCTGGGTCC

>hsa-mir-620
ATATATATCTATATCTAGCTCCGTATATATATATATATATATATAGATATCTCCATATATATGGAGATAGATA
TAGAAATAAAACAAGCAAAGAA

>hsa-mir-619
CGCCCACCTCAGCCTCCCAAAATGCTGGGATTACAGGCATGAGCCACTGCGGTCGACCATGACCTGGACATGT
TTGTGCCCAGTACTGTCAGTTTGCAG

>hsa-mir-618
CTCTTGTTCACAGCCAAACTCTACTTGTCCTTCTGAGTGTAATTACGTACATGCAGTAGCTCAGGAGACAAGC
AGGTTTACCCTGTGGATGAGTCTGA

>hsa-mir-617
CATCATAAGGAGCCTAGACTTCCCATTTGAAGGTGGCCATTTCCTACCACCTTCAAATGGTAAGTCCAGGCTC
CTTCTGATTCAATAAATGAGGAGC

>hsa-mir-616
TTAGGTAATTCCTCCACTCAAAACCCTTCAGTGACTTCCATGACATGAAATAGGAAGTCATTGGAGGGTTTGA
GCAGAGGAATGACCTGTTTTAAAA

>hsa-mir-615
CTCGGGAGGGGCGGGAGGGGGGTCCCCGGTGCTCGGATCTCGAGGGTGCTTATTGTTCGGTCCGAGCCTGGGT
CTCCCTCTTCCCCCCAACCCCCC

>hsa-mir-614
TCTAAGAAACGCAGTGGTCTCTGAAGCCTGCAGGGGCAGGCCAGCCCTGCACTGAACGCCTGTTCTTGCCAGG
TGGCAGAAGGTTGCTGC

>hsa-mir-613
GGTGAGTGCGTTTCCAAGTGTGAAGGGACCCTTCCTGTAGTGTCTTATATACAATACAGTAGGAATGTTCCTT
CTTTGCCACTCATACACCTTTA

>hsa-mir-612
TCCCATCTGGACCCTGCTGGGCAGGGCTTCTGAGCTCCTTAGCACTAGCAGGAGGGGCTCCAGGGGLCCCTCCC
TCCATGGCAGCCAGGACAGGACTCTCA

>hsa-mir-611
AAAATGGTGAGAGCGTTGAGGGGAGTTCCAGACGGAGATGCGAGGACCCCTCGGGGTCTGACCCACA
>hsa-mir-610
TCTATTTGTCTTAGGTGAGCTAAATGTGTGCTGGGACACATTTGAGCCAAATGTCCCAGCACACATTTAGCTC
ACATAAGAAAAATGGACTCTAGT

>hsa-mir-609
TGCTCGGCTGTTCCTAGGGTGTTTCTCTCATCTCTGGTCTATAATGGGTTAAATAGTAGAGATGAGGGCAACA
CCCTAGGAACAGCAGAGGAACC

>hsa-mir-608



GGGCCAAGGTGGGCCAGGGGTGGTGTTGGGACAGCTCCGTTTAAAAAGGCATCTCCAAGAGCTTCCATCAAAG
GCTGCCTCTTGGTGCAGCACAGGTAGA

>hsa-mir-607
TTGCCTAAAGTCACACAGGTTATAGATCTGGATTGGAACCCAGGGAGCCAGACTGCCTGGGTTCAAATCCAGA
TCTATAACTTGTGTGACTTTGGG

>hsa-mir-606
TGTATCCTTGGTTTTTAGTAGTTTTACTATGATGAGGTGTGCCATCCACCCCATCATAGTAAACTACTGAAAA
TCAAAGATACAAGTGCCTGACCA

>hsa-mir-605
GCCCTAGCTTGGTTCTAAATCCCATGGTGCCTTCTCCTTGGGAAAAACAGAGAAGGCACTATGAGATTTAGAA
TCAAGTTAGG

>hsa-mir-604
AGAGCATCGTGCTTGACCTTCCACGCTCTCGTGTCCACTAGCAGGCAGGTTTTCTGACACAGGCTGCGGAATT
CAGGACAGTGCATCATGGAGA

>hsa-mir-603
GATTGATGCTGTTGGTTTGGTGCAAAAGTAATTGCAGTGCTTCCCATTTAAAAGTAATGGCACACACTGCAAT
TACTTTTGCTCCAACTTAATACTT

>hsa-mir-602
TTCTCACCCCCGCCTGACACGGGCGACAGCTGCGGCCCGCTGTGTTCACTCGGGCCGAGTGCGTCTCCTGTCA
GGCAAGGGAGAGCAGAGCCCCCCTG

>hsa-mir-601
TGCATGAGTTCGTCTTGGTCTAGGATTGTTGGAGGAGTCAGAAAAACTACCCCAGGGATCCTGAAGTCCTTTG
GGTGGA

>hsa-mir-600
AAGTCACGTGCTGTGGCTCCAGCTTCATAGGAAGGCTCTTGTCTGTCAGGCAGTGGAGTTACTTACAGACAAG
AGCCTTGCTCAGGCCAGCCCTGCCC

>hsa-mir-599
AAAGACATGCTGTCCACAGTGTGTTTGATAAGCTGACATGGGACAGGGATTCTTTTCACTGTTGTGTCAGTTT
ATCAAACCCATACTTGGATGAC

>hsa-mir-598
GCTTGATGATGCTGCTGATGCTGGCGGTGATCCCGATGGTGTGAGCTGGAAATGGGGTGCTACGTCATCGTTG
TCATCGTCATCATCATCATCCGAG

>hsa-mir-597
TACTTACTCTACGTGTGTGTCACTCGATGACCACTGTGAAGACAGTAAAATGTACAGTGGTTCTCTTGTGGCT
CAAGCGTAATGTAGAGTACTGGTC

>hsa-mir-596
AGCACGGCCTCTCCGAAGCCTGCCCGGCTCCTCGGGAACCTGCCTCCCGCATGGCAGCTGCTGCCCTTCGGAG
GCCG

>hsa-mir-595
ACGGAAGCCTGCACGCATTTAACACCAGCACGCTCAATGTAGTCTTGTAAGGAACAGGTTGAAGTGTGCCGTG
GTGTGTCTGGAGGAAGCGCCTGT

>hsa-mir-593
CCCCCAGAATCTGTCAGGCACCAGCCAGGCATTGCTCAGCCCGTTTCCCTCTGGGGGAGCAAGGAGTGGTGCT
GGGTTTGTCTCTGCTGGGGTTTCTCCT

>hsa-mir-592
TATTATGCCATGACATTGTGTCAATATGCGATGATGTGTTGTGATGGCACAGCGTCATCACGTGGTGACGCAA
CATCATGACGTAAGACGTCACAAC

>hsa-mir-591
TCTTATCAATGAGGTAGACCATGGGTTCTCATTGTAATAGTGTAGAATGTTGGTTAACTGTGGACTCCCTGGC
TCTGTCTCAAATCTACTGATTC

>hsa-mir-590
TAGCCAGTCAGAAATGAGCTTATTCATAAAAGTGCAGTATGGTGAAGTCAATCTGTAATTTTATGTATAAGCT
AGTCTCTGATTGAAACATGCAGCA

>hsa-mir-589



TCCAGCCTGTGCCCAGCAGCCCCTGAGAACCACGTCTGCTCTGAGCTGGGTACTGCCTGTTCAGAACAAATGC
CGGTTCCCAGACGCTGCCAGCTGGCC

>hsa-mir-588
AGCTTAGGTACCAATTTGGCCACAATGGGTTAGAACACTATTCCATTGTGTTCTTACCCACCATGGCCAAAAT
TGGGCCTAAG

>hsa-mir-587
CTCCTATGCACCCTCTTTCCATAGGTGATGAGTCACAGGGCTCAGGGAATGTGTCTGCACCTGTGACTCATCA
CCAGTGGAAAGCCCATCCCATAT

>hsa-mir-586
ATGGGGTAAAACCATTATGCATTGTATTTTTAGGTCCCAATACATGTGGGCCCTAAAAATACAATGCATAATG
GTTTTTCACTCTTTATCTTCTTAT

>hsa-mir-585
TGGGGTGTCTGTGCTATGGCAGCCCTAGCACACAGATACGCCCAGAGARAAGCCTGAACGTTGGGCGTATCTGT
ATGCTAGGGCTGCTGTAACAA

>hsa-mir-584
TAGGGTGACCAGCCATTATGGTTTGCCTGGGACTGAGGAATTTGCTGGGATATGTCAGTTCCAGGCCAACCAG
GCTGGTTGGTCTCCCTGAAGCAAC

>hsa-mir-583
AACTCACACATTAACCAAAGAGGAAGGTCCCATTACTGCAGGGATCTTAGCAGTACTGGGACCTACCTCTTTG
GT

>hsa-mir-582
ATCTGTGCTCTTTGATTACAGTTGTTCAACCAGTTACTAATCTAACTAATTGTAACTGGTTGAACAACTGAAC
CCAAAGGGTGCAAAGTAGAAACATT

>hsa-mir-581
GTTATGTGAAGGTATTCTTGTGTTCTCTAGATCAGTGCTTTTAGAAAATTTGTGTGATCTAAAGAACACAAAG
AATACCTACACAGAACCACCTGC

>hsa-mir-580
ATAAAATTTCCAATTGGAACCTAATGATTCATCAGACTCAGATATTTAAGTTAACAGTATTTGAGAATGATGA
ATCATTAGGTTCCGGTCAGAAATT

>hsa-mir-579
CATATTAGGTTAATGCAAAAGTAATCGCGGTTTGTGCCAGATGACGATTTGAATTAATAAATTCATTTGGTAT
AAACCGCGATTATTTTTGCATCAAC

>hsa-mir-578
AGATAAATCTATAGACAAAATACAATCCCGGACAACAAGAAGCTCCTATAGCTCCTGTAGCTTCTTGTGCTCT
AGGATTGTATTTTGTTTATATAT

>hsa-mir-577
TGGGGGAGTGAAGAGTAGATAAAATATTGGTACCTGATGAATCTGAGGCCAGGTTTCAATACTTTATCTGCTC
TTCATTTCCCCATATCTACTTAC

>hsa-mir-576
TACAATCCAACGAGGATTCTAATTTCTCCACGTCTTTGGTAATAAGGTTTGGCAAAGATGTGGAAAAATTGGA
ATCCTCATTCGATTGGTTATAACCA

>hsa-mir-575
AATTCAGCCCTGCCACTGGCTTATGTCATGACCTTGGGCTACTCAGGCTGTCTGCACAATGAGCCAGTTGGAC
AGGAGCAGTGCCACTCAACTC

>hsa-mir-574
GGGACCTGCGTGGGTGCGGGCGTGTGAGTGTGTGTGTGTGAGTGTGTGTCGCTCCGGGTCCACGCTCATGCAC
ACACCCACACGCCCACACTCAGG

>hsa-mir-573
TTTAGCGGTTTCTCCCTGAAGTGATGTGTAACTGATCAGGATCTACTCATGTCGTCTTTGGTAAAGTTATGTC
GCTTGTCAGGGTGAGGAGAGTTTTTG

>hsa-mir-572
GTCGAGGCCGTGGCCCGGAAGTGGTCGGGGCCGCTGCGGGCGGAAGGGCGCCTGTGCTTCGTCCGCTCGGLGG
TGGCCCAGCCAGGCCCGCGGGA

>hsa-mir-571



CCTCAGTAAGACCAAGCTCAGTGTGCCATTTCCTTGTCTGTAGCCATGTCTATGGGCTCTTGAGTTGGCCATC
TGAGTGAGGGCCTGCTTATTCTA

>hsa-mir-570
CTAGATAAGTTATTAGGTGGGTGCAAAGGTAATTGCAGTTTTTCCCATTATTTTAATTGCGAAAACAGCAATT
ACCTTTGCACCAACCTGATGGAGT

>hsa-mir-569
GGTATTGTTAGATTAATTTTGTGGGACATTAACAACAGCATCAGAAGCAACATCAGCTTTAGTTAATGAATCC
TGGAAAGTTAAGTGACTTTATTT

>hsa-mir-568
GATATACACTATATTATGTATAAATGTATACACACTTCCTATATGTATCCACATATATATAGTGTATATATTA
TACATGTATAGGTGTGTATATG

>hsa-mir-567
GGATTCTTATAGGACAGTATGTTCTTCCAGGACAGAACATTCTTTGCTATTTTGTACTGGAAGAACATGCAAA
ACTAAAAAAAAAAAAAGTTATTGCT

>hsa-mir-566
GCTAGGCGTGGTGGCGGGCGCCTGTGATCCCAACTACTCAGGAGGCTGGGGCAGCAGAATCGCTTGAACCCGG
GAGGCGAAGGTTGCAGTGAGC

>hsa-mir-564
CGGGCAGCGGGTGCCAGGCACGGTGTCAGCAGGCAACATGGCCGAGAGGCCGGGGLLCTCLCGGGELGEGELGELLETG
TCCGCGACCGCGTACCCTGAC

>hsa-mir-563
AGCAAAGAAGTGTGTTGCCCTCTAGGAAATGTGTGTTGCTCTGATGTAATTAGGTTGACATACGTTTCCCTGG
TAGCCA

>hsa-mir-562
AGTGAAATTGCTAGGTCATATGGTCAGTCTACTTTTAGAGTAATTGTGAAACTGTTTTTCAAAGTAGCTGTAC
CATTTGCACTCCCTGTGGCAAT

>hsa-mir-561
CTTCATCCACCAGTCCTCCAGGAACATCAAGGATCTTAAACTTTGCCAGAGCTACAAAGGCAAAGTTTAAGAT
CCTTGAAGTTCCTGGGGGAACCAT

>hsa-mir-559
GCTCCAGTAACATCTTAAAGTAAATATGCACCAAAATTACTTTTGGTAAATACAGTTTTGGTGCATATTTACT
TTAGGATGTTACTGGAGCTCCCA

>hsa-mir-558
GTGTGTGTGTGTGTGTGTGGTTATTTTGGTATAGTAGCTCTAGACTCTATTATAGTTTCCTGAGCTGCTGTAC
CAAAATACCACAAACGGGCTG

>hsa-mir-557
AGAATGGGCAAATGAACAGTAAATTTGGAGGCCTGGGGCCCTCCCTGCTGCTGGAGAAGTGTTTGCACGGGTG
GGCCTTGTCTTTGAAAGGAGGTGGA

>hsa-mir-556
GATAGTAATAAGAAAGATGAGCTCATTGTAATATGAGCTTCATTTATACATTTCATATTACCATTAGCTCATC
TTTTTTATTACTACCTTCAACA

>hsa-mir-555
GGAGTGAACTCAGATGTGGAGCACTACCTTTGTGAGCAGTGTGACCCAAGGCCTGTGGACAGGGTAAGCTGAA
CCTCTGATAAAACTCTGATCTAT

>hsa-mir-554
ACCTGAGTAACCTTTGCTAGTCCTGACTCAGCCAGTACTGGTCTTAGACTGGTGATGGGTCAGGGTTCATATT
TTGGCATCTCTCTCTGGGCATCT

>hsa-mir-553
CTTCAATTTTATTTTAAAACGGTGAGATTTTGTTTTGTCTGAGAAAATCTCGCTGTTTTAGACTGAGG
>hsa-mir-552
AACCATTCAAATATACCACAGTTTGTTTAACCTTTTGCCTGTTGGTTGAAGATGCCTTTCAACAGGTGACTGG
TTAGACAAACTGTGGTATATACA

>hsa-mir-551b



AGATGTGCTCTCCTGGCCCATGAAATCAAGCGTGGGTGAGACCTGGTGCAGAACGGGAAGGCGACCCATACTT
GGTTTCAGAGGCTGTGAGAATAA

>hsa-mir-551a
GGGGACTGCCGGGTGACCCTGGAAATCCAGAGTGGGTGGGGCCAGTCTGACCGTTTCTAGGCGACCCACTCTT
GGTTTCCAGGGTTGCCCTGGAAA

>hsa-mir-550-2
TGATGCTTTGCTGGCTGGTGCAGTGCCTGAGGGAGTAAGAGCCCTGTTGTTGTCAGATAGTGTCTTACTCCCT
CAGGCACATCTCCAGCGAGTCTCT

>hsa-mir-550-1
TGATGCTTTGCTGGCTGGTGCAGTGCCTGAGGGAGTAAGAGCCCTGTTGTTGTAAGATAGTGTCTTACTCCCT
CAGGCACATCTCCAACAAGTCTCT

>hsa-mir-549
AGACATGCAACTCAAGAATATATTGAGAGCTCATCCATAGTTGTCACTGTCTCAAATCAGTGACAACTATGGA
TGAGCTCTTAATATATCCCAGGC

>hsa-mir-548qg
ATATTAGGCTGGTGCAAAAGTAATGGCGGTTTTTGCCATTACTTTTCATTTTTACCATTAAAAGTAATGGCAA
AAAGCATGATTACTTTTTCACCAACCT

>hsa-mir-548p
ATTAGGTTGGTATAAAATTAATTGCAGTTTTTGTCATTACTTTCAATAGCAAAAACTGCAGTTACTTTTGCAC
CAATGTAATAC

>hsa-mir-548o0
TGGTGAAAATGTGTTGATTGTAATGGTTCCTATTCTGATCAATAAACATGGTTTGAGCCTAGTTACAATGATC
TAAAATTCACGGTCCAAAACTGCAGTTACTTTTGCACCAAC

>hsa-mir-548n
AGGTTGGTGCAAAAGTAATTGTGGATTTTGTCGTTAAAAATAGCAAAACCCGCAATTACTTTTGCACCAACCT
AA

>hsa-mir-548m
ATATTAGGTTGGTGCAAAGGTATTTGTGGTTTTTGTCATTAAAGTAATGCAAAAGCCACAAATACCTTTGCAC
CAACCTAATATTA

>hsa-mir-5481
TATTAGGTTGGTGCAAAAGTATTTGCGGGTTTTGTCGTAGAAAGTAATGGCAAAAACTGCAGTTACTTGTGCA
CCAACCAAATGCT

>hsa-mir-548k
CTTTTCTCAAGTATTGCTGTTAGGTTGGTGCAAAAGTACTTGCGGATTTTGCTTTACTTTTAATGGCAAAAAC
CGCAATTATTTTTGCTTCAACCTAATATGATGCAAAATTGGCT

>hsa-mir-5487
GGGCAGCCAGTGAATAGTTAGCTGGTGCAAAAGTAATTGCGGTCTTTGGTATTACTTTCAGTGGCAAAAACTG
CATTACTTTTGCACCAGCCTACTAGAACGCTGAGTTCAG

>hsa-mir-548i-4
AGGTTGGTGCAAAAGTAATTGCGGATTTTGCCATACTTTTAACGGCAAAAACCACAAATATTATTGCACCAAC
CTAT

>hsa-mir-548i-3
CAGATGGCTCCGAAGTTTACATCCTATTAGGTTTGTGCAAAAGTAATTGCGGATTTTGCCATTAAAAGTAATG
GCAAAAATAGCAATTATTTTTGTACCAGCCTAGTATCTTTTCTCCTTCTACCAAACTTTGTCCCTGAGCCATC
TCA

>hsa-mir-548i-2
TAGATGGCTCCGAAGTTTGCATCCTATTAGTTTGGTGCAAAAGTAATTGCGGATTTTGCCATTAAAAGTAATG
GCAAAAATAGCAATTATTTTTGTACCAGCCTAGTATCTTTTCTCCTTCTAACAAAGTTCGTCCCTGATCCATC
TCA

>hsa-mir-548i-1
CAGATGGCTCTGAAGTTTGCACCCTATTAGGTTGGTGCAAAAGTAATTGCGGATTTTGCCATTAAAAGTAATG
GCAAAAATAGCAATTATTTTTGTACCAGCCTAGTATCTTTTCTCCTTCTACCAAACTTTGTCCCTGAGCCATC
TCA

>hsa-mir-548h-4



GCTATTAGGTTGGTGCAAAAGTAATCGCGGTTTTTGTCATTACTTTAATTACTTTACGTTTCATTAATGACAA
AAACCGCAATTACTTTTGCACCAACCTAATACTTGCTA

>hsa-mir-548h-3
TCTGATTCTGCATGTATTAGGTTGGTGCAAAAGTAATCGCGGTTTTTGTCATTGAAAGTAATAGCAAAAACTG
CAATTACTTTTGCACCAACCTAAAAGTAGTCACTGTCTTCAGATA

>hsa-mir-548h-2
GTATTAGGTTGGTGCAAAAGTAATCGCGGTTTTTGTCATTACTTTCAATGGCAAACACCACAATTACTTTTGC
ACCAACCTAATATAA

>hsa-mir-548h-1
TCTGTCCATTAGGTGGGTGCAAAAGTAATCGCGGTTTTTGTCATTACTTTTAATGGTAAAAACTGGAATTACT
TTTGCACTGACCTAATATTAAGCCAGATA

>hsa-mir-548g
AGTTATTAGATTAGTGCAAAAGTAATTGCAGTTTTTGCATTACGTTCTATGGCAAAACTGTAATTACTTTTGT
ACCAACATAATACTTC

>hsa-mir-548f-5
TATTAGGTTGCTGCAAAAGTAATCATGTTTTTTTCCATTGTAAGTAATGGGAAAAACTGTAATTACTTTTGTA
CCAACCTAATAGC

>hsa-mir-548f-4
GAGTTCTAACGTATTAGGTTGGTGCAAAAGTAATAGTGGTTTTTGCCATTAAAAGTAATGACAAAAACTGTAA
TTACTTTTGGAACAATATTAATAGAATTTCAG

>hsa-mir-548£f-3
ATTAGGTTGGTGCAAACCTAATTGCAATTTTTGCAGTTTTTTTAAGTAATTGCAAAAACTGTAATTACTTTTG
CACCAACCTAATAC

>hsa-mir-548f-2
TAATAACTATTAGGTTGGTGCGAACATAATTGCAGTTTTTATCATTACTTTTAATGGCAAAAACTGTAATTAC
TTTTGCACCAACCTAATATTTTAGT

>hsa-mir-548f-1
ATTAGGTTGGTGCAAAAGTAATCACAGTTTTTGACATTACTTTCAAAGACAAAAACTGTAATTACTTTTGGAC
CAACCTAATAG

>hsa-mir-548e
TTATTAGGTTGGTACAAAAGCAATCGCGGTTTTTGCTATTACTTTTAAAGGCAAAAACTGAGACTACTTTTGC
ACCAACCTGATAGAA

>hsa-mir-548d-2
GAGAGGGAAGATTTAGGTTGGTGCAAAAGTAATTGTGGTTTTTGCCATTGAAAGTAATGGCAAAAACCACAGT
TTCTTTTGCACCAACCTAATAAAA

>hsa-mir-548d-1
AAACAAGTTATATTAGGTTGGTGCAAAAGTAATTGTGGTTTTTGCCTGTAAAAGTAATGGCAAAAACCACAGT
TTCTTTTGCACCAGACTAATAAAG

>hsa-mir-548c
CATTGGCATCTATTAGGTTGGTGCAAAAGTAATTGCGGTTTTTGCCATTACTTTCAGTAGCAAAAATCTCAAT
TACTTTTGCACCAACTTAATACTT

>hsa-mir-548b
CAGACTATATATTTAGGTTGGCGCAAAAGTAATTGTGGTTTTGGCCTTTATTTTCAATGGCAAGAACCTCAGT
TGCTTTTGTGCCAACCTAATACTT

>hsa-mir-548a-3
CCTAGAATGTTATTAGGTCGGTGCAAAAGTAATTGCGAGTTTTACCATTACTTTCAATGGCAAAACTGGCAAT
TACTTTTGCACCAACGTAATACTT

>hsa-mir-548a-2
TGTGATGTGTATTAGGTTTGTGCAAAAGTAATTGGGGTTTTTTGCCGTTAAAAGTAATGGCAAAACTGGCAAT
TACTTTTGCACCAAACTAATATAA

>hsa-mir-548a-1
TGCAGGGAGGTATTAAGTTGGTGCAAAAGTAATTGTGATTTTTGCCATTAAAAGTAACGACAAAACTGGCAAT
TACTTTTGCACCAAACCTGGTATT

>hsa-mir-545



CCCAGCCTGGCACATTAGTAGGCCTCAGTAAATGTTTATTAGATGAATAAATGAATGACTCATCAGCAAACAT
TTATTGTGTGCCTGCTAAAGTGAGCTCCACAGG

>hsa-mir-544
ATTTTCATCACCTAGGGATCTTGTTAAAAAGCAGATTCTGATTCAGGGACCAAGATTCTGCATTTTTAGCAAG
TTCTCAAGTGATGCTAAT

>hsa-mir-543
TACTTAATGAGAAGTTGCCCGTGTTTTTTTCGCTTTATTTGTGACGAAACATTCGCGGTGCACTTCTTTTTCA
GTATC

>hsa-mir-542
CAGATCTCAGACATCTCGGGGATCATCATGTCACGAGATACCAGTGTGCACTTGTGACAGATTGATAACTGAA
AGGTCTGGGAGCCACTCATCTTCA

>hsa-mir-541
ACGTCAGGGAAAGGATTCTGCTGTCGGTCCCACTCCAAAGTTCACAGAATGGGTGGTGGGCACAGAATCTGGA
CTCTGCTTGTG

>hsa-mir-539
ATACTTGAGGAGAAATTATCCTTGGTGTGTTCGCTTTATTTATGATGAATCATACAAGGACAATTTCTTTTTG
AGTAT

>hsa-mir-532
CGACTTGCTTTCTCTCCTCCATGCCTTGAGTGTAGGACCGTTGGCATCTTAATTACCCTCCCACACCCAAGGC
TTGCAAAAAAGCGAGCCT

>hsa-mir-527
TCTCAAGCTGTGACTGCAAAGGGAAGCCCTTTCTGTTGTCTAAAAGAAAAGAAAGTGCTTCCCTTTGGTGAAT
TACGGTTTGAGA

>hsa-mir-526b
TCAGGCTGTGACCCTCTTGAGGGAAGCACTTTCTGTTGTCTGAAAGAAGAGAAAGTGCTTCCTTTTAGAGGCT
TACTGTCTGA

>hsa-mir-526a-2
GTGACCCTCTAGAGGGAAGCACTTTCTGTTGAAAGAAAAGAACATGCATCCTTTCAGAGGGTTAC
>hsa-mir-526a-1
CTCAGGCTGTGACCCTCTAGAGGGAAGCACTTTCTGTTGCTTGAAAGAAGAGAAAGCGCTTCCTTTTAGAGGA
TTACTCTTTGAG

>hsa-mir-525
CTCAAGCTGTGACTCTCCAGAGGGATGCACTTTCTCTTATGTGAAAAAAAAGAAGGCGCTTCCCTTTAGAGCG
TTACGGTTTGGG

>hsa-mir-524
TCTCATGCTGTGACCCTACAAAGGGAAGCACTTTCTCTTGTCCAAAGGAAAAGAAGGCGCTTCCCTTTGGAGT
GTTACGGTTTGAGA

>hsa-mir-523
TCTCATGCTGTGACCCTCTAGAGGGAAGCGCTTTCTGTTGTCTGAAAGAAAAGAACGCGCTTCCCTATAGAGG
GTTACCCTTTGAGA

>hsa-mir-522
TCTCAGGCTGTGTCCCTCTAGAGGGAAGCGCTTTCTGTTGTCTGAAAGAAAAGAAAATGGTTCCCTTTAGAGT
GTTACGCTTTGAGA

>hsa-mir-521-2
TCTCGGGCTGTGACTCTCCAAAGGGAAGAATTTTCTCTTGTCTAAAAGAAAAGAACGCACTTCCCTTTAGAGT
GTTACCGTGTGAGA

>hsa-mir-521-1
TCTCAGGCTGTGACCCTCCAAAGGGAAGAACTTTCTGTTGTCTAAAAGAAAAGAACGCACTTCCCTTTAGAGT
GTTACCGTGTGAGA

>hsa-mir-520h
TCCCATGCTGTGACCCTCTAGAGGAAGCACTTTCTGTTTGTTGTCTGAGAAAAAACAAAGTGCTTCCCTTTAG
AGTTACTGTTTGGGA

>hsa-mir-520g



TCCCATGCTGTGACCCTCTAGAGGAAGCACTTTCTGTTTGTTGTCTGAGAAAAAACAAAGTGCTTCCCTTTAG
AGTGTTACCGTTTGGGA

>hsa-mir-520f
TCTCAGGCTGTGACCCTCTAAAGGGAAGCGCTTTCTGTGGTCAGAAAGAAAAGCAAGTGCTTCCTTTTAGAGG
GTTACCGTTTGGGA

>hsa-mir-520e
TCTCCTGCTGTGACCCTCAAGATGGAAGCAGTTTCTGTTGTCTGAAAGGAAAGAAAGTGCTTCCTTTTTGAGG
GTTACTGTTTGAGA

>hsa-mir-520d
TCTCAAGCTGTGAGTCTACAAAGGGAAGCCCTTTCTGTTGTCTAAAAGAAAAGAAAGTGCTTCTCTTTGGTGG
GTTACGGTTTGAGA

>hsa-mir-520c
TCTCAGGCTGTCGTCCTCTAGAGGGAAGCACTTTCTGTTGTCTGAAAGAAAAGAAAGTGCTTCCTTTTAGAGG
GTTACCGTTTGAGA

>hsa-mir-520b
CCCTCTACAGGGAAGCGCTTTCTGTTGTCTGAAAGAAAAGAAAGTGCTTCCTTTTAGAGGG
>hsa-mir-520a
CTCAGGCTGTGACCCTCCAGAGGGAAGTACTTTCTGTTGTCTGAGAGAAAAGAAAGTGCTTCCCTTTGGACTG
TTTCGGTTTGAG

>hsa-mir-519e
TCTCATGCAGTCATTCTCCAAAAGGGAGCACTTTCTGTTTGAAAGAAAACAAAGTGCCTCCTTTTAGAGTGTT
ACTGTTTGAGA

>hsa-mir-519d
TCCCATGCTGTGACCCTCCAAAGGGAAGCGCTTTCTGTTTGTTTTCTCTTAAACAAAGTGCCTCCCTTTAGAG
TGTTACCGTTTGGGA

>hsa-mir-519c
TCTCAGCCTGTGACCCTCTAGAGGGAAGCGCTTTCTGTTGTCTGAAAGAAAAGAAAGTGCATCTTTTTAGAGG
ATTACAGTTTGAGA

>hsa-mir-519b
CATGCTGTGACCCTCTAGAGGGAAGCGCTTTCTGTTGTCTGAAAGAAAAGAAAGTGCATCCTTTTAGAGGTTT
ACTGTTTG

>hsa-mir-519a-2
TCTCAGGCTGTGTCCCTCTACAGGGAAGCGCTTTCTGTTGTCTGAAAGAAAGGAAAGTGCATCCTTTTAGAGT
GTTACTGTTTGAGA

>hsa-mir-519a-1
CTCAGGCTGTGACACTCTAGAGGGAAGCGCTTTCTGTTGTCTGAAAGAAAGGAAAGTGCATCCTTTTAGAGTG
TTACTGTTTGAG

>hsa-mir-518f
TCTCATGCTGTGACCCTCTAGAGGGAAGCACTTTCTCTTGTCTAAAAGAAAAGAAAGCGCTTCTCTTTAGAGG
ATTACTCTTTGAGA

>hsa-mir-518e
TCTCAGGCTGTGACCCTCTAGAGGGAAGCGCTTTCTGTTGGCTAAAAGAAAAGAAAGCGCTTCCCTTCAGAGT
GTTAACGCTTTGAGA

>hsa-mir-518d
TCCCATGCTGTGACCCTCTAGAGGGAAGCACTTTCTGTTGTCTGAAAGAAACCAAAGCGCTTCCCTTTGGAGC
GTTACGGTTTGAGA

>hsa-mir-518c
GCGAGAAGATCTCATGCTGTGACTCTCTGGAGGGAAGCACTTTCTGTTGTCTGAAAGAAAACAAAGCGCTTCT
CTTTAGAGTGTTACGGTTTGAGAAAAGC

>hsa-mir-518b
TCATGCTGTGGCCCTCCAGAGGGAAGCGCTTTCTGTTGTCTGAAAGAAAACAAAGCGCTCCCCTTTAGAGGTT
TACGGTTTGA

>hsa-mir-518a-2



TCTCAAGCTGTGGGTCTGCAAAGGGAAGCCCTTTCTGTTGTCTAAAAGAAGAGAAAGCGCTTCCCTTTGCTGG
ATTACGGTTTGAGA

>hsa-mir-518a-1
TCTCAAGCTGTGACTGCAAAGGGAAGCCCTTTCTGTTGTCTGAAAGAAGAGAAAGCGCTTCCCTTTGCTGGAT
TACGGTTTGAGA

>hsa-mir-517c
GAAGATCTCAGGCAGTGACCCTCTAGATGGAAGCACTGTCTGTTGTCTAAGAAAAGATCGTGCATCCTTTTAG
AGTGTTACTGTTTGAGAAAATC

>hsa-mir-517b
GTGACCCTCTAGATGGAAGCACTGTCTGTTGTCTAAGAAAAGATCGTGCATCCCTTTAGAGTGTTAC
>hsa-mir-517a
TCTCAGGCAGTGACCCTCTAGATGGAAGCACTGTCTGTTGTATAAAAGAAAAGATCGTGCATCCCTTTAGAGT
GTTACTGTTTGAGA

>hsa-mir-516b-2
TCTCATGATGTGACCATCTGGAGGTAAGAAGCACTTTGTGTTTTGTGAAAGAAAGTGCTTCCTTTCAGAGGGT
TACTCTTTGAGA

>hsa-mir-516b-1
TCTCAGGCTGTGACCATCTGGAGGTAAGAAGCACTTTCTGTTTTGTGAAAGAAAAGAAAGTGCTTCCTTTCAG
AGGGTTACTCTTTGAGA

>hsa-mir-516a-2
TCTCAGGTTGTGACCTTCTCGAGGAAAGAAGCACTTTCTGTTGTCTGAAAGAAAAGAAAGTGCTTCCTTTCAG
AGGGTTACGGTTTGAGA

>hsa-mir-516a-1
TCTCAGGCTGTGACCTTCTCGAGGAAAGAAGCACTTTCTGTTGTCTGAAAGAAAAGAAAGTGCTTCCTTTCAG
AGGGTTACGGTTTGAGA

>hsa-mir-515-2
TCTCATGCAGTCATTCTCCAAAAGAAAGCACTTTCTGTTGTCTGAAAGCAGAGTGCCTTCTTTTGGAGCGTTA
CTGTTTGAGA

>hsa-mir-515-1
TCTCATGCAGTCATTCTCCAAAAGAAAGCACTTTCTGTTGTCTGAAAGCAGAGTGCCTTCTTTTGGAGCGTTA
CTGTTTGAGA

>hsa-mir-514-3
GTTGTCTGTGGTACCCTACTCTGGAGAGTGACAATCATGTATAACTAAATTTGATTGACACTTCTGTGAGTAG
AGTAACGCATGACAC

>hsa-mir-514-2
GTTGTCTGTGGTACCCTACTCTGGAGAGTGACAATCATGTATAACTAAATTTGATTGACACTTCTGTGAGTAG
AGTAACGCATGACAC

>hsa-mir-514-1
AACATGTTGTCTGTGGTACCCTACTCTGGAGAGTGACAATCATGTATAATTAAATTTGATTGACACTTCTGTG
AGTAGAGTAACGCATGACACGTACG

>hsa-mir-513c
GCGTACAGTGCCTTTCTCAAGGAGGTGTCGTTTATGTGAACTAAAATATAAATTTCACCTTTCTGAGAAGAGT
AATGTACAGCA

>hsa-mir-513b
GTGTACAGTGCCTTTCACAAGGAGGTGTCATTTATGTGAACTAAAATATAAATGTCACCTTTTTGAGAGGAGT
AATGTACAGCA

>hsa-mir-513a-2
GGATGCCACATTCAGCCATTCAGTGTGCAGTGCCTTTCACAGGGAGGTGTCATTTATGTGAACTAAAATATAA
ATTTCACCTTTCTGAGAAGGGTAATGTACAGCATGCACTGCATATGTGGTGTCC

>hsa-mir-513a-1
GGGATGCCACATTCAGCCATTCAGCGTACAGTGCCTTTCACAGGGAGGTGTCATTTATGTGAACTAAAATATA
AATTTCACCTTTCTGAGAAGGGTAATGTACAGCATGCACTGCATATGTGGTGTCCC

>hsa-mir-512-2



GGTACTTCTCAGTCTGTGGCACTCAGCCTTGAGGGCACTTTCTGGTGCCAGAATGAAAGTGCTGTCATAGCTG
AGGTCCAATGACTGAGGCGAGCACC

>hsa-mir-512-1
TCTCAGTCTGTGGCACTCAGCCTTGAGGGCACTTTCTGGTGCCAGAATGAAAGTGCTGTCATAGCTGAGGTCC
AATGACTGAGG

>hsa-mir-511-2
CAATAGACACCCATCGTGTCTTTTGCTCTGCAGTCAGTAAATATTTTTTTGTGAATGTGTAGCAAAAGACAGA
ATGGTGGTCCATTG

>hsa-mir-511-1
CAATAGACACCCATCGTGTCTTTTGCTCTGCAGTCAGTAAATATTTTTTTGTGAATGTGTAGCAAAAGACAGA
ATGGTGGTCCATTG

>hsa-mir-510
GTGGTGTCCTACTCAGGAGAGTGGCAATCACATGTAATTAGGTGTGATTGAAACCTCTAAGAGTGGAGTAACA
C

>hsa-mir-509-3
GTGGTACCCTACTGCAGACGTGGCAATCATGTATAATTAAAAATGATTGGTACGTCTGTGGGTAGAGTACTGC
AT

>hsa-mir-509-2
CATGCTGTGTGTGGTACCCTACTGCAGACAGTGGCAATCATGTATAATTAAAAATGATTGGTACGTCTGTGGG
TAGAGTACTGCATGACAC

>hsa-mir-509-1
CATGCTGTGTGTGGTACCCTACTGCAGACAGTGGCAATCATGTATAATTAAAAATGATTGGTACGTCTGTGGG
TAGAGTACTGCATGACACATG

>hsa-mir-508
CCACCTTCAGCTGAGTGTAGTGCCCTACTCCAGAGGGCGTCACTCATGTAAACTAAAACATGATTGTAGCCTT
TTGGAGTAGAGTAATACACATCACGTAACGCATATTTGGTGG

>hsa-mir-507
GTGCTGTGTGTAGTGCTTCACTTCAAGAAGTGCCATGCATGTGTCTAGAAATATGTTTTGCACCTTTTGGAGT
GAAATAATGCACAACAGATAC

>hsa-mir-506
GCCACCACCATCAGCCATACTATGTGTAGTGCCTTATTCAGGAAGGTGTTACTTAATAGATTAATATTTGTAA
GGCACCCTTCTGAGTAGAGTAATGTGCAACATGGACAACATTTGTGGTGGC

>hsa-mir-505
GATGCACCCAGTGGGGGAGCCAGGAAGTATTGATGTTTCTGCCAGTTTAGCGTCAACACTTGCTGGTTTCCTC
TCTGGAGCATC

>hsa-mir-504
GCTGCTGTTGGGAGACCCTGGTCTGCACTCTATCTGTATTCTTACTGAAGGGAGTGCAGGGCAGGGTTTCCCA
TACAGAGGGC

>hsa-mir-503
TGCCCTAGCAGCGGGAACAGTTCTGCAGTGAGCGATCGGTGCTCTGGGGTATTGTTTCCGCTGCCAGGGTA
>hsa-mir-502
TGCTCCCCCTCTCTAATCCTTGCTATCTGGGTGCTAGTGCTGGCTCAATGCAATGCACCTGGGCAAGGATTCA
GAGAGGGGGAGCT

>hsa-mir-501
GCTCTTCCTCTCTAATCCTTTGTCCCTGGGTGAGAGTGCTTTCTGAATGCAATGCACCCGGGCAAGGATTCTG
AGAGGGTGAGC

>hsa-mir-500
GCTCCCCCTCTCTAATCCTTGCTACCTGGGTGAGAGTGCTGTCTGAATGCAATGCACCTGGGCAAGGATTCTG
AGAGCGAGAGC

>hsa-mir-499
GCCCTGTCCCCTGTGCCTTGGGCGGGCGGCTGTTAAGACTTGCAGTGATGTTTAACTCCTCTCCACGTGAACA
TCACAGCAAGTCTGTGCTGCTTCCCGTCCCTACGCTGCCTGGGCAGGGT

>hsa-mir-498



AACCCTCCTTGGGAAGTGAAGCTCAGGCTGTGATTTCAAGCCAGGGGGCGTTTTTCTATAACTGGATGAAAAG
CACCTCCAGAGCTTGAAGCTCACAGTTTGAGAGCAATCGTCTAAGGAAGTT

>hsa-mir-497
CCACCCCGGTCCTGCTCCCGCCCCAGCAGCACACTGTGGTTTGTACGGCACTGTGGCCACGTCCAAACCACAC
TGTGGTGTTAGAGCGAGGGTGGGGGAGGCACCGCCGAGG

>hsa-mir-496
CCCAAGTCAGGTACTCGAATGGAGGTTGTCCATGGTGTGTTCATTTTATTTATGATGAGTATTACATGGCCAA
TCTCCTTTCGGTACTCAATTCTTCTTGGG

>hsa-mir-495
TGGTACCTGAAAAGAAGTTGCCCATGTTATTTTCGCTTTATATGTGACGAAACAAACATGGTGCACTTCTTTT
TCGGTATCA

>hsa-mir-494
GATACTCGAAGGAGAGGTTGTCCGTGTTGTCTTCTCTTTATTTATGATGAAACATACACGGGAAACCTCTTTT
TTAGTATC

>hsa-mir-493
CTGGCCTCCAGGGCTTTGTACATGGTAGGCTTTCATTCATTCGTTTGCACATTCGGTGAAGGTCTACTGTGTG
CCAGGCCCTGTGCCAG

>hsa-mir-492
CAACTACAGCCACTACTACAGGACCATCGAGGACCTGCGGGACAAGATTCTTGGTGCCACCATTGAGAACGCC
AGGATTGTCCTGCAGATCAACAATGCTCAACTGGCTGCAGATG

>hsa-mir-491
TTGACTTAGCTGGGTAGTGGGGAACCCTTCCATGAGGAGTAGAACACTCCTTATGCAAGATTCCCTTCTACCT
GGCTGGGTTGG

>hsa-mir-490
TGGAGGCCTTGCTGGTTTGGAAAGTTCATTGTTCGACACCATGGATCTCCAGGTGGGTCAAGTTTAGAGATGC
ACCAACCTGGAGGACTCCATGCTGTTGAGCTGTTCACAAGCAGCGGACACTTCCA

>hsa-mir-489
GTGGCAGCTTGGTGGTCGTATGTGTGACGCCATTTACTTGAACCTTTAGGAGTGACATCACATATACGGCAGC
TAAACTGCTAC

>hsa-mir-488
GAGAATCATCTCTCCCAGATAATGGCACTCTCAAACAAGTTTCCAAATTGTTTGAAAGGCTATTTCTTGGTCA
GATGACTCTC

>hsa-mir-487b
TTGGTACTTGGAGAGTGGTTATCCCTGTCCTGTTCGTTTTGCTCATGTCGAATCGTACAGGGTCATCCACTTT
TTCAGTATCAA

>hsa-mir-487a
GGTACTTGAAGAGTGGTTATCCCTGCTGTGTTCGCTTAATTTATGACGAATCATACAGGGACATCCAGTTTTT
CAGTATC

>hsa-mir-486
GCATCCTGTACTGAGCTGCCCCGAGGCCCTTCATGCTGCCCAGCTCGGGGCAGCTCAGTACAGGATAC
>hsa-mir-485
ACTTGGAGAGAGGCTGGCCGTGATGAATTCGATTCATCAAAGCGAGTCATACACGGCTCTCCTCTCTTTTAGT
>hsa-mir-484
AGCCTCGTCAGGCTCAGTCCCCTCCCGATAAACCCCTAAATAGGGACTTTCCCGGGGGGTGACCCTGGCTTTT
TTGGCG

>hsa-mir-483
GAGGGGGAAGACGGGAGGAAAGAAGGGAGTGGTTCCATCACGCCTCCTCACTCCTCTCCTCCCGTCTTCTCCT
CTC

>hsa-mir-455
TCCCTGGCGTGAGGGTATGTGCCTTTGGACTACATCGTGGAAGCCAGCACCATGCAGTCCATGGGCATATACA
CTTGCCTCAAGGCCTATGTCATC

>hsa-mir-454
TCTGTTTATCACCAGATCCTAGAACCCTATCAATATTGTCTCTGCTGTGTAAATAGTTCTGAGTAGTGCAATA
TTGCTTATAGGGTTTTGGTGTTTGGAAAGAACAATGGGCAGG



>hsa-mir-453
GCAGGAATGCTGCGAGCAGTGCCACCTCATGGTACTCGGAGGGAGGTTGTCCGTGGTGAGTTCGCATTATTTA
ATGATGC

>hsa-mir-452
GCTAAGCACTTACAACTGTTTGCAGAGGAAACTGAGACTTTGTAACTATGTCTCAGTCTCATCTGCAAAGAAG
TAAGTGCTTTGC

>hsa-mir-451
CTTGGGAATGGCAAGGAAACCGTTACCATTACTGAGTTTAGTAATGGTAATGGTTCTCTTGCTATACCCAGA
>hsa-mir-450b
GCAGAATTATTTTTGCAATATGTTCCTGAATATGTAATATAAGTGTATTGGGATCATTTTGCATCCATAGTTT
TGTAT

>hsa-mir-450a-2
CCAAAGAAAGATGCTAAACTATTTTTGCGATGTGTTCCTAATATGTAATATAAATGTATTGGGGACATTTTGC
ATTCATAGTTTTGTATCAATAATATGG

>hsa-mir-450a-1
AAACGATACTAAACTGTTTTTGCGATGTGTTCCTAATATGCACTATAAATATATTGGGAACATTTTGCATGTA
TAGTTTTGTATCAATATA

>hsa-mir-449c
GCTGGGATGTGTCAGGTAGGCAGTGTATTGCTAGCGGCTGTTAATGATTTTAACAGTTGCTAGTTGCACTCCT
CTCTGTTGCATTCAGAAGC

>hsa-mir-449b
TGACCTGAATCAGGTAGGCAGTGTATTGTTAGCTGGCTGCTTGGGTCAAGTCAGCAGCCACAACTACCCTGCC
ACTTGCTTCTGGATAAATTCTTCT

>hsa-mir-449a
CTGTGTGTGATGAGCTGGCAGTGTATTGTTAGCTGGTTGAATATGTGAATGGCATCGGCTAACATGCAACTGC
TGTCTTATTGCATATACA

>hsa-mir-448
GCCGGGAGGTTGAACATCCTGCATAGTGCTGCCAGGAAATCCCTATTTCATATAAGAGGGGGCTGGCTGGTTG
CATATGTAGGATGTCCCATCTCCCAGCCCACTTCGTCA

>hsa-mir-433
CCGGGGAGAAGTACGGTGAGCCTGTCATTATTCAGAGAGGCTAGATCCTCTGTGTTGAGAAGGATCATGATGG
GCTCCTCGGTGTTCTCCAGG

>hsa-mir-432
TGACTCCTCCAGGTCTTGGAGTAGGTCATTGGGTGGATCCTCTATTTCCTTACGTGGGCCACTGGATGGCTCC
TCCATGTCTTGGAGTAGATCA

>hsa-mir-431
TCCTGCTTGTCCTGCGAGGTGTCTTGCAGGCCGTCATGCAGGCCACACTGACGGTAACGTTGCAGGTCGTCTT
GCAGGGCTTCTCGCAAGACGACATCCTCATCACCAACGACG

>hsa-mir-429
CGCCGGCCGATGGGCGTCTTACCAGACATGGTTAGACCTGGCCCTCTGTCTAATACTGTCTGGTAAAACCGTC
CATCCGCTGC

>hsa-mir-425
GAAAGCGCTTTGGAATGACACGATCACTCCCGTTGAGTGGGCACCCGAGAAGCCATCGGGAATGTCGTGTCCG
CCCAGTGCTCTTTC

>hsa-mir-424
CGAGGGGATACAGCAGCAATTCATGTTTTGAAGTGTTCTAAATGGTTCAAAACGTGAGGCGCTGCTATACCCC
CTCGTGGGGAAGGTAGAAGGTGGGG

>hsa-mir-423
ATAAAGGAAGTTAGGCTGAGGGGCAGAGAGCGAGACTTTTCTATTTTCCAAAAGCTCGGTCTGAGGCCCCTCA
GTCTTGCTTCCTAACCCGCGC

>hsa-mir-422a
GAGAGAAGCACTGGACTTAGGGTCAGAAGGCCTGAGTCTCTCTGCTGCAGATGGGCTCTCTGTCCCTGAGCCA
AGCTTTGTCCTCCCTGG

>hsa-mir-421



GCACATTGTAGGCCTCATTAAATGTTTGTTGAATGAAAAAATGAATCATCAACAGACATTAATTGGGCGCCTG
CTCTGTGATCTC

>hsa-mir-412
CTGGGGTACGGGGATGGATGGTCGACCAGTTGGAAAGTAATTGTTTCTAATGTACTTCACCTGGTCCACTAGC
CGTCCGTATCCGCTGCAG

>hsa-mir-411
TGGTACTTGGAGAGATAGTAGACCGTATAGCGTACGCTTTATCTGTGACGTATGTAACACGGTCCACTAACCC
TCAGTATCAAATCCATCCCCGAG

>hsa-mir-410
GGTACCTGAGAAGAGGTTGTCTGTGATGAGTTCGCTTTTATTAATGACGAATATAACACAGATGGCCTGTTTT
CAGTACC

>hsa-mir-409
TGGTACTCGGGGAGAGGTTACCCGAGCAACTTTGCATCTGGACGACGAATGTTGCTCGGTGAACCCCTTTTCG
GTATCA

>hsa-mir-383
CTCCTCAGATCAGAAGGTGATTGTGGCTTTGGGTGGATATTAATCAGCCACAGCACTGCCTGGTCAGAAAGAG
>hsa-mir-382
TACTTGAAGAGAAGTTGTTCGTGGTGGATTCGCTTTACTTATGACGAATCATTCACGGACAACACTTTTTTCA
GTA

>hsa-mir-381
TACTTAAAGCGAGGTTGCCCTTTGTATATTCGGTTTATTGACATGGAATATACAAGGGCAAGCTCTCTGTGAG
TA

>hsa-mir-380
AAGATGGTTGACCATAGAACATGCGCTATCTCTGTGTCGTATGTAATATGGTCCACATCTT
>hsa-mir-379
AGAGATGGTAGACTATGGAACGTAGGCGTTATGATTTCTGACCTATGTAACATGGTCCACTAACTCT
>hsa-mir-378
AGGGCTCCTGACTCCAGGTCCTGTGTGTTACCTAGAAATAGCACTGGACTTGGAGTCAGAAGGCCT
>hsa-mir-377
TTGAGCAGAGGTTGCCCTTGGTGAATTCGCTTTATTTATGTTGAATCACACAAAGGCAACTTTTGTTTG
>hsa-mir-376c¢c
AAAAGGTGGATATTCCTTCTATGTTTATGTTATTTATGGTTAAACATAGAGGAAATTCCACGTTTT
>hsa-mir-376b
CAGTCCTTCTTTGGTATTTAAAACGTGGATATTCCTTCTATGTTTACGTGATTCCTGGTTAATCATAGAGGAA
AATCCATGTTTTCAGTATCAAATGCTG

>hsa-mir-376a-2
GGTATTTAAAAGGTAGATTTTCCTTCTATGGTTACGTGTTTGATGGTTAATCATAGAGGAAAATCCACGTTTT
CAGTATC

>hsa-mir-376a-1
TAAAAGGTAGATTCTCCTTCTATGAGTACATTATTTATGATTAATCATAGAGGAAAATCCACGTTTTC
>hsa-mir-375
CCCCGCGACGAGCCCCTCGCACAAACCGGACCTGAGCGTTTTGTTCGTTCGGCTCGCGTGAGGC
>hsa-mir-374b
ACTCGGATGGATATAATACAACCTGCTAAGTGTCCTAGCACTTAGCAGGTTGTATTATCATTGTCCGTGTCT
>hsa-mir-374a
TACATCGGCCATTATAATACAACCTGATAAGTGTTATAGCACTTATCAGATTGTATTGTAATTGTCTGTGTA
>hsa-mir-373
GGGATACTCAAAATGGGGGCGCTTTCCTTTTTGTCTGTACTGGGAAGTGCTTCGATTTTGGGGTGTCCC
>hsa-mir-372
GTGGGCCTCAAATGTGGAGCACTATTCTGATGTCCAAGTGGAAAGTGCTGCGACATTTGAGCGTCAC
>hsa-mir-371
GTGGCACTCAAACTGTGGGGGCACTTTCTGCTCTCTGGTGAAAGTGCCGCCATCTTTTGAGTGTTAC
>hsa-mir-370



AGACAGAGAAGCCAGGTCACGTCTCTGCAGTTACACAGCTCACGAGTGCCTGCTGGGGTGGAACCTGGTCTGT
CT

>hsa-mir-369
TTGAAGGGAGATCGACCGTGTTATATTCGCTTTATTGACTTCGAATAATACATGGTTGATCTTTTCTCAG
>hsa-mir-367
CCATTACTGTTGCTAATATGCAACTCTGTTGAATATAAATTGGAATTGCACTTTAGCAATGGTGATGG
>hsa-mir-365-2
AGAGTGTTCAAGGACAGCAAGAAAAATGAGGGACTTTCAGGGGCAGCTGTGTTTTCTGACTCAGTCATAATGC
CCCTAAAAATCCTTATTGTTCTTGCAGTGTGCATCGGG

>hsa-mir-365-1
ACCGCAGGGAAAATGAGGGACTTTTGGGGGCAGATGTGTTTCCATTCCACTATCATAATGCCCCTAAAAATCC
TTATTGCTCTTGCA

>hsa-mir-363
TGTTGTCGGGTGGATCACGATGCAATTTTGATGAGTATCATAGGAGAAAAATTGCACGGTATCCATCTGTAAA
ccC

>hsa-mir-362
CTTGAATCCTTGGAACCTAGGTGTGAGTGCTATTTCAGTGCAACACACCTATTCAAGGATTCAAA
>hsa-mir-361
GGAGCTTATCAGAATCTCCAGGGGTACTTTATAATTTCAAAAAGTCCCCCAGGTGTGATTCTGATTTGCTTC
>hsa-mir-34c
AGTCTAGTTACTAGGCAGTGTAGTTAGCTGATTGCTAATAGTACCAATCACTAACCACACGGCCAGGTAAAAA
GATT

>hsa-mir-34b
GTGCTCGGTTTGTAGGCAGTGTCATTAGCTGATTGTACTGTGGTGGTTACAATCACTAACTCCACTGCCATCA
AAACAAGGCAC

>hsa-mir-34a
GGCCAGCTGTGAGTGTTTCTTTGGCAGTGTCTTAGCTGGTTGTTGTGAGCAATAGTAAGGAAGCAATCAGCAA
GTATACTGCCCTAGAAGTGCTGCACGTTGTGGGGCCC

>hsa-mir-346
GGTCTCTGTGTTGGGCGTCTGTCTGCCCGCATGCCTGCCTCTCTGTTGCTCTGAAGGAGGCAGGGGLCTGGGCC
TGCAGCTGCCTGGGCAGAGCGG

>hsa-mir-345
ACCCAAACCCTAGGTCTGCTGACTCCTAGTCCAGGGCTCGTGATGGCTGGTGGGCCCTGAACGAGGGGTCTGG
AGGCCTGGGTTTGAATATCGACAGC

>hsa-mir-342
GAAACTGGGCTCAAGGTGAGGGGTGCTATCTGTGATTGAGGGACATGGTTAATGGAATTGTCTCACACAGAAA
TCGCACCCGTCACCTTGGCCTACTTA

>hsa-mir-340
TTGTACCTGGTGTGATTATAAAGCAATGAGACTGATTGTCATATGTCGTTTGTGGGATCCGTCTCAGTTACTT
TATAGCCATACCTGGTATCTTA

>hsa-mir-33b
GCGGGCGGCCCCGCGGTGCATTGCTGTTGCATTGCACGTGTGTGAGGCGGGTGCAGTGCCTCGGCAGTGCAGC
CCGGAGCCGGCCCCTGGCACCAC

>hsa-mir-33a
CTGTGGTGCATTGTAGTTGCATTGCATGTTCTGGTGGTACCCATGCAATGTTTCCACAGTGCATCACAG
>hsa-mir-339
CGGGGCGGCCGCTCTCCCTGTCCTCCAGGAGCTCACGTGTGCCTGCCTGTGAGCGCCTCGACGACAGAGCCGG
CGCCTGCCCCAGTGTCTGCGC

>hsa-mir-338
TCTCCAACAATATCCTGGTGCTGAGTGATGACTCAGGCGACTCCAGCATCAGTGATTTTGTTGAAGA
>hsa-mir-337
GTAGTCAGTAGTTGGGGGGTGGGAACGGCTTCATACAGGAGTTGATGCACAGTTATCCAGCTCCTATATGATG
CCTTTCTTCATCCCCTTCAA

>hsa-mir-335



TGTTTTGAGCGGGGGTCAAGAGCAATAACGAAAAATGTTTGTCATAAACCGTTTTTCATTATTGCTCCTGACC
TCCTCTCATTTGCTATATTCA

>hsa-mir-331
GAGTTTGGTTTTGTTTGGGTTTGTTCTAGGTATGGTCCCAGGGATCCCAGATCAAACCAGGCCCCTGGGCCTA
TCCTAGAACCAACCTAAGCTC

>hsa-mir-330
CTTTGGCGATCACTGCCTCTCTGGGCCTGTGTCTTAGGCTCTGCAAGATCAACCGAGCAAAGCACACGGCCTG
CAGAGAGGCAGCGCTCTGCCC

>hsa-mir-329-2
GTGGTACCTGAAGAGAGGTTTTCTGGGTTTCTGTTTCTTTATTGAGGACGAAACACACCTGGTTAACCTCTTT
TCCAGTATCAA

>hsa-mir-329-1
GGTACCTGAAGAGAGGTTTTCTGGGTTTCTGTTTCTTTAATGAGGACGAAACACACCTGGTTAACCTCTTTTC
CAGTATC

>hsa-mir-328
TGGAGTGGGGGGGCAGGAGGGGCTCAGGGAGAAAGTGCATACAGCCCCTGGCCCTCTCTGCCCTTCCGTCCCC
TG

>hsa-mir-326
CTCATCTGTCTGTTGGGCTGGAGGCAGGGCCTTTGTGAAGGCGGGTGGTGCTCAGATCGCCTCTGGGCCCTTC
CTCCAGCCCCGAGGCGGATTCA

>hsa-mir-325
ATACAGTGCTTGGTTCCTAGTAGGTGTCCAGTAAGTGTTTGTGACATAATTTGTTTATTGAGGACCTCCTATC
AATCAAGCACTGTGCTAGGCTCTGG

>hsa-mir-324
CTGACTATGCCTCCCCGCATCCCCTAGGGCATTGGTGTAAAGCTGGAGACCCACTGCCCCAGGTGCTGCTGGG
GGTTGTAGTC

>hsa-mir-323
TTGGTACTTGGAGAGAGGTGGTCCGTGGCGCGTTCGCTTTATTTATGGCGCACATTACACGGTCGACCTCTTT
GCAGTATCTAATC

>hsa-mir-320d-2

TTCTCTTCCCAGTTCTTCTTGGAGTCAGGAAAAGCTGGGTTGAGAGGA

>hsa-mir-320d-1

TTCTCGTCCCAGTTCTTCCCAAAGTTGAGAAAAGCTGGGTTGAGAGGA

>hsa-mir-320c-2

CTTCTCTTTCCAGTTCTTCCCAGAATTGGGAAAAGCTGGGTTGAGAGGGT

>hsa-mir-320c-1
TTTGCATTAAAAATGAGGCCTTCTCTTCCCAGTTCTTCCCAGAGTCAGGAAAAGCTGGGTTGAGAGGGTAGAA
AAAAAATGATGTAGG

>hsa-mir-320b-2
TGTTATTTTTTGTCTTCTACCTAAGAATTCTGTCTCTTAGGCTTTCTCTTCCCAGATTTCCCAAAGTTGGGAA
AAGCTGGGTTGAGAGGGCAAAAGGAAAAAAAAAGAATTCTGTCTCTGACATAATTAGATAGGGAA
>hsa-mir-320b-1
AATTAATCCCTCTCTTTCTAGTTCTTCCTAGAGTGAGGAAAAGCTGGGTTGAGAGGGCAAACAAATTAACTAA
TTAATT

>hsa-mir-320a
GCTTCGCTCCCCTCCGCCTTCTCTTCCCGGTTCTTCCCGGAGTCGGGAAAAGCTGGGTTGAGAGGGCGARAAAA
GGATGAGGT

>hsa-mir-32
GGAGATATTGCACATTACTAAGTTGCATGTTGTCACGGCCTCAATGCAATTTAGTGTGTGTGATATTTTC
>hsa-mir-31
GGAGAGGAGGCAAGATGCTGGCATAGCTGTTGAACTGGGAACCTGCTATGCCAACATATTGCCATCTTTCC
>hsa-mir-30e
GGGCAGTCTTTGCTACTGTAAACATCCTTGACTGGAAGCTGTAAGGTGTTCAGAGGAGCTTTCAGTCGGATGT
TTACAGCGGCAGGCTGCCA



>hsa-mir-30d
GTTGTTGTAAACATCCCCGACTGGAAGCTGTAAGACACAGCTAAGCTTTCAGTCAGATGTTTGCTGCTAC
>hsa-mir-30c-2
AGATACTGTAAACATCCTACACTCTCAGCTGTGGAAAGTAAGAAAGCTGGGAGAAGGCTGTTTACTCTTTCT
>hsa-mir-30c-1
ACCATGCTGTAGTGTGTGTAAACATCCTACACTCTCAGCTGTGAGCTCAAGGTGGCTGGGAGAGGGTTGTTTA
CTCCTTCTGCCATGGA

>hsa-mir-30b
ACCAAGTTTCAGTTCATGTAAACATCCTACACTCAGCTGTAATACATGGATTGGCTGGGAGGTGGATGTTTAC
TTCAGCTGACTTGGA

>hsa-mir-30a
GCGACTGTAAACATCCTCGACTGGAAGCTGTGAAGCCACAGATGGGCTTTCAGTCGGATGTTTGCAGCTGC
>hsa-mir-302f

TCTGTGTAAACCTGGCAATTTTCACTTAATTGCTTCCATGTTTATAAAAGA

>hsa-mir-302e
TTGGGTAAGTGCTTCCATGCTTCAGTTTCCTTACTGGTAAGATGGATGTAGTAATAGCACCTACCTTATAGA
>hsa-mir-302d
CCTCTACTTTAACATGGAGGCACTTGCTGTGACATGACAAAAATAAGTGCTTCCATGTTTGAGTGTGG
>hsa-mir-302c
CCTTTGCTTTAACATGGGGGTACCTGCTGTGTGAAACAAAAGTAAGTGCTTCCATGTTTCAGTGGAGG
>hsa-mir-302b
GCTCCCTTCAACTTTAACATGGAAGTGCTTTCTGTGACTTTAAAAGTAAGTGCTTCCATGTTTTAGTAGGAGT
>hsa-mir-302a
CCACCACTTAAACGTGGATGTACTTGCTTTGAAACTAAAGAAGTAAGTGCTTCCATGTTTTGGTGATGG
>hsa-mir-301b
GCCGCAGGTGCTCTGACGAGGTTGCACTACTGTGCTCTGAGAAGCAGTGCAATGATATTGTCAAAGCATCTGG
GACCA

>hsa-mir-301a
ACTGCTAACGAATGCTCTGACTTTATTGCACTACTGTACTTTACAGCTAGCAGTGCAATAGTATTGTCAAAGC
ATCTGAAAGCAGG

>hsa-mir-300
TGCTACTTGAAGAGAGGTAATCCTTCACGCATTTGCTTTACTTGCAATGATTATACAAGGGCAGACTCTCTCT
GGGGAGCAAA

>hsa-mir-29c
ATCTCTTACACAGGCTGACCGATTTCTCCTGGTGTTCAGAGTCTGTTTTTGTCTAGCACCATTTGAAATCGGT
TATGATGTAGGGGGA

>hsa-mir-29b-2
CTTCTGGAAGCTGGTTTCACATGGTGGCTTAGATTTTTCCATCTTTGTATCTAGCACCATTTGAAATCAGTGT
TTTAGGAG

>hsa-mir-29b-1
CTTCAGGAAGCTGGTTTCATATGGTGGTTTAGATTTAAATAGTGATTGTCTAGCACCATTTGAAATCAGTGTT
CTTGGGGG

>hsa-mir-29a
ATGACTGATTTCTTTTGGTGTTCAGAGTCAATATAATTTTCTAGCACCATCTGAAATCGGTTAT
>hsa-mir-299
AAGAAATGGTTTACCGTCCCACATACATTTTGAATATGTATGTGGGATGGTAAACCGCTTCTT
>hsa-mir-298
TCAGGTCTTCAGCAGAAGCAGGGAGGTTCTCCCAGTGGTTTTCCTTGACTGTGAGGAACTAGCCTGCTGCTTT
GCTCAGGAGTGAGCT

>hsa-mir-297
TGTATGTATGTGTGCATGTGCATGTATGTGTATATACATATATATGTATTATGTACTCATATATCA
>hsa-mir-296
AGGACCCTTCCAGAGGGCCCCCCCTCAATCCTGTTGTGCCTAATTCAGAGGGTTGGGTGGAGGCTCTCCTGAA
GGGCTCT



>hsa-mir-28
GGTCCTTGCCCTCAAGGAGCTCACAGTCTATTGAGTTACCTTTCTGACTTTCCCACTAGATTGTGAGCTCCTG
GAGGGCAGGCACT

>hsa-mir-27b
ACCTCTCTAACAAGGTGCAGAGCTTAGCTGATTGGTGAACAGTGATTGGTTTCCGCTTTGTTCACAGTGGCTA
AGTTCTGCACCTGAAGAGAAGGTG

>hsa-mir-27a
CTGAGGAGCAGGGCTTAGCTGCTTGTGAGCAGGGTCCACACCAAGTCGTGTTCACAGTGGCTAAGTTCCGCCC
CCCAG

>hsa-mir-26b
CCGGGACCCAGTTCAAGTAATTCAGGATAGGTTGTGTGCTGTCCAGCCTGTTCTCCATTACTTGGCTCGGGGA
CCGG

>hsa-mir-26a-2
GGCTGTGGCTGGATTCAAGTAATCCAGGATAGGCTGTTTCCATCTGTGAGGCCTATTCTTGATTACTTGTTTC
TGGAGGCAGCT

>hsa-mir-26a-1
GTGGCCTCGTTCAAGTAATCCAGGATAGGCTGTGCAGGTCCCAATGGGCCTATTCTTGGTTACTTGCACGGGG
ACGC

>hsa-mir-25
GGCCAGTGTTGAGAGGCGGAGACTTGGGCAATTGCTGGACGCTGCCCTGGGCATTGCACTTGTCTCGGTCTGA
CAGTGCCGGCC

>hsa-mir-24-2
CTCTGCCTCCCGTGCCTACTGAGCTGAAACACAGTTGGTTTGTGTACACTGGCTCAGTTCAGCAGGAACAGGG
>hsa-mir-24-1
CTCCGGTGCCTACTGAGCTGATATCAGTTCTCATTTTACACACTGGCTCAGTTCAGCAGGAACAGGAG
>hsa-mir-23b
CTCAGGTGCTCTGGCTGCTTGGGTTCCTGGCATGCTGATTTGTGACTTAAGATTAAAATCACATTGCCAGGGA
TTACCACGCAACCACGACCTTGGC

>hsa-mir-23a
GGCCGGCTGGGGTTCCTGGGGATGGGATTTGCTTCCTGTCACAAATCACATTGCCAGGGATTTCCAACCGACC
>hsa-mir-2278
GTGCTGCAGGTGTTGGAGAGCAGTGTGTGTTGCCTGGGGACTGTGTGGACTGGTATCACCCAGACAGCTTGCA
CTGACTCCAGACCCTGCCGTCAT

>hsa-mir-2277
GTGCTTCCTGCGGGCTGAGCGCGGGCTGAGCGCTGCCAGTCAGCGCTCACATTAAGGCTGACAGCGCCCTGCC
TGGCTCGGCCGGCGAAGCTC

>hsa-mir-2276
GTGTTCTTCCAGTCCGCCCTCTGTCACCTTGCAGACGGCTTTCTCTCCGAATGTCTGCAAGTGTCAGAGGCGA
GGAGTGGCAGCTGCAT

>hsa-mir-224
GGGCTTTCAAGTCACTAGTGGTTCCGTTTAGTAGATGATTGTGCATTGTTTCAAAATGGTGCCCTAGTGACTA
CAAAGCCC

>hsa-mir-223
CCTGGCCTCCTGCAGTGCCACGCTCCGTGTATTTGACAAGCTGAGTTGGACACTCCATGTGGTAGAGTGTCAG
TTTGTCAAATACCCCAAGTGCGGCACATGCTTACCAG

>hsa-mir-222
GCTGCTGGAAGGTGTAGGTACCCTCAATGGCTCAGTAGCCAGTGTAGATCCTGTCTTTCGTAATCAGCAGCTA
CATCTGGCTACTGGGTCTCTGATGGCATCTTCTAGCT

>hsa-mir-221
TGAACATCCAGGTCTGGGGCATGAACCTGGCATACAATGTAGATTTCTGTGTTCGTTAGGCAACAGCTACATT
GTCTGCTGGGTTTCAGGCTACCTGGAAACATGTTCTC

>hsa-mir-220c
CACTGGGACCACACAGGGCTGTTGTGAAGACTCAGTGAGCTCATCCCCACACAGCCTTCAGCACAGGGCCTGG
CTCAGGGCAG



>hsa-mir-220b
TTGTAGGGCTCCACCACCGTGTCTGACACTTTGGGCGAGGGCACCACGCTGAAGGTGTTCATGATGCGGTCTG
GGAACTCCTCGCGG

>hsa-mir-220a
GACAGTGTGGCATTGTAGGGCTCCACACCGTATCTGACACTTTGGGCGAGGGCACCATGCTGAAGGTGTTCAT
GATGCGGTCTGGGAACTCCTCACGGATCTTACTGATG

>hsa-mir-22
GGCTGAGCCGCAGTAGTTCTTCAGTGGCAAGCTTTATGTCCTGACCCAGCTAAAGCTGCCAGTTGAAGAACTG
TTGCCCTCTGCC

>hsa-mir-219-2
ACTCAGGGGCTTCGCCACTGATTGTCCAAACGCAATTCTTGTACGAGTCTGCGGCCAACCGAGAATTGTGGCT
GGACATCTGTGGCTGAGCTCCGGG

>hsa-mir-219-1
CCGCCCCGGGCCGCGGCTCCTGATTGTCCAAACGCAATTCTCGAGTCTATGGCTCCGGCCGAGAGTTGAGTCT
GGACGTCCCGAGCCGCCGCCCCCAAACCTCGAGCGGG

>hsa-mir-218-2
GACCAGTCGCTGCGGGGCTTTCCTTTGTGCTTGATCTAACCATGTGGTGGAACGATGGAAACGGAACATGGTT
CTGTCAAGCACCGCGGAAAGCACCGTGCTCTCCTGCA

>hsa-mir-218-1
GTGATAATGTAGCGAGATTTTCTGTTGTGCTTGATCTAACCATGTGGTTGCGAGGTATGAGTAAAACATGGTT
CCGTCAAGCACCATGGAACGTCACGCAGCTTTCTACA

>hsa-mir-217
AGTATAATTATTACATAGTTTTTGATGTCGCAGATACTGCATCAGGAACTGATTGGATAAGAATCAGTCACCA
TCAGTTCCTAATGCATTGCCTTCAGCATCTAAACAAG

>hsa-mir-216b
GCAGACTGGAAAATCTCTGCAGGCAAATGTGATGTCACTGAGGAAATCACACACTTACCCGTAGAGATTCTAC
AGTCTGACA

>hsa-mir-216a
GATGGCTGTGAGTTGGCTTAATCTCAGCTGGCAACTGTGAGATGTTCATACAATCCCTCACAGTGGTCTCTGG
GATTATGCTAAACAGAGCAATTTCCTAGCCCTCACGA

>hsa-mir-215
ATCATTCAGAAATGGTATACAGGAAAATGACCTATGAATTGACAGACAATATAGCTGAGTTTGTCTGTCATTT
CTTTAGGCCAATATTCTGTATGACTGTGCTACTTCAA

>hsa-mir-214
GGCCTGGCTGGACAGAGTTGTCATGTGTCTGCCTGTCTACACTTGCTGTGCAGAACATCCGCTCACCTGTACA
GCAGGCACAGACAGGCAGTCACATGACAACCCAGCCT

>hsa-mir-212
CGGGGCACCCCGCCCGGACAGCGCGCCGGCACCTTGGCTCTAGACTGCTTACTGCCCGGGCCGCCCTCAGTAA
CAGTCTCCAGTCACGGCCACCGACGCCTGGCceeaee

>hsa-mir-2117
GCTCTGATTTACTTCTGTCCGGCATGGTGAACAGCAGGATTGGCTGTAGCTGTTCTCTTTGCCAAGGACAGAT
CTGATCT

>hsa-mir-2116
GACCTAGGCTAGGGGTTCTTAGCATAGGAGGTCTTCCCATGCTAAGAAGTCCTCCCATGCCAAGAACTCCCAG
ACTAGGA

>hsa-mir-2115
ACTGTCATCCCACTGCTTCCAGCTTCCATGACTCCTGATGGAGGAATCACATGAATTCATCAGAATTCATGGA
GGCTAGAAGCAGTATGAGGATCATTTA

>hsa-mir-2114
CCTCCATGCTCCTAGTCCCTTCCTTGAAGCGGTCGGATAATCACATGACGAGCCTCAAGCAAGGGACTTCAAG
CTGGTGG

>hsa-mir-2113
TTTTCAAAGCAATGTGTGACAGGTACAGGGACAAATCCCGTTAATAAGTAAGAGGATTTGTGCTTGGCTCTGT
CACATGCCACTTTGAAAA



>hsa-mir-2110
CAGGGGTTTGGGGAAACGGCCGCTGAGTGAGGCGTCGGCTGTGTTTCTCACCGCGGTCTTTTCCTCCCACTCT
TG

>hsa-mir-211
TCACCTGGCCATGTGACTTGTGGGCTTCCCTTTGTCATCCTTCGCCTAGGGCTCTGAGCAGGGCAGGGACAGC
AAAGGGGTGCTCAGTTGTCACTTCCCACAGCACGGAG

>hsa-mir-210
ACCCGGCAGTGCCTCCAGGCGCAGGGCAGCCCCTGCCCACCGCACACTGCGCTGCCCCAGACCCACTGETGEGT
GTGACAGCGGCTGATCTGTGCCTGGGCAGCGCGACCC

>hsa-mir-21
TGTCGGGTAGCTTATCAGACTGATGTTGACTGTTGAATCTCATGGCAACACCAGTCGATGGGCTGTCTGACA
>hsa-mir-20b
AGTACCAAAGTGCTCATAGTGCAGGTAGTTTTGGCATGACTCTACTGTAGTATGGGCACTTCCAGTACT
>hsa-mir-20a
GTAGCACTAAAGTGCTTATAGTGCAGGTAGTGTTTAGTTATCTACTGCATTATGAGCACTTAAAGTACTGC
>hsa-mir-208b
CCTCTCAGGGAAGCTTTTTGCTCGAATTATGTTTCTGATCCGAATATAAGACGAACAAAAGGTTTGTCTGAGG
GCAG

>hsa-mir-208a
TGACGGGCGAGCTTTTGGCCCGGGTTATACCTGATGCTCACGTATAAGACGAGCAAAAAGCTTGTTGGTCA
>hsa-mir-206
TGCTTCCCGAGGCCACATGCTTCTTTATATCCCCATATGGATTACTTTGCTATGGAATGTAAGGAAGTGTGTG
GTTTCGGCAAGTG

>hsa-mir-2054

CTGTAATATAAATTTAATTTATTCTCTATCATTAAAAAATGTATTACAG

>hsa-mir-2053
CTTGCCATGTAAATACAGATTTAATTAACATTTGCAACCTGTGAAGATGCAAAACTTTAAGTGTTAATTAAAC
CTCTATTTACATAGCAAG

>hsa-mir-2052

CTGTTTTGATAACAGTAATGTCCCTTTAGTTCAAAGTTACCAGCTATCAAAACAA

>hsa-mir-205
AAAGATCCTCAGACAATCCATGTGCTTCTCTTGTCCTTCATTCCACCGGAGTCTGTCTCATACCCAACCAGAT
TTCAGTGGAGTGAAGTTCAGGAGGCATGGAGCTGACA

>hsa-mir-204
GGCTACAGTCTTTCTTCATGTGACTCGTGGACTTCCCTTTGTCATCCTATGCCTGAGAATATATGAAGGAGGC
TGGGAAGGCAAAGGGACGTTCAATTGTCATCACTGGC

>hsa-mir-203
GTGTTGGGGACTCGCGCGCTGGGTCCAGTGGTTCTTAACAGTTCAACAGTTCTGTAGCGCAATTGTGAAATGT
TTAGGACCACTAGACCCGGCGGGCGCGGCGACAGCGA

>hsa-mir-202
CGCCTCAGAGCCGCCCGCCGTTCCTTTTTCCTATGCATATACTTCTTTGAGGATCTGGCCTAAAGAGGTATAG
GGCATGGGAAAACGGGGCGGTCGGGTCCTCCCCAGCG

>hsa-mir-200c
CCCTCGTCTTACCCAGCAGTGTTTGGGTGCGGTTGGGAGTCTCTAATACTGCCGGGTAATGATGGAGG
>hsa-mir-200b
CCAGCTCGGGCAGCCGTGGCCATCTTACTGGGCAGCATTGGATGGAGTCAGGTCTCTAATACTGCCTGGTAAT
GATGACGGCGGAGCCCTGCACG

>hsa-mir-200a
CCGGGCCCCTGTGAGCATCTTACCGGACAGTGCTGGATTTCCCAGCTTGACTCTAACACTGTCTGGTAACGAT
GTTCAAAGGTGACCCGC

>hsa-mir-19b-2
ACATTGCTACTTACAATTAGTTTTGCAGGTTTGCATTTCAGCGTATATATGTATATGTGGCTGTGCAAATCCA
TGCAAAACTGATTGTGATAATGT

>hsa-mir-19b-1



CACTGTTCTATGGTTAGTTTTGCAGGTTTGCATCCAGCTGTGTGATATTCTGCTGTGCAAATCCATGCAAAAC
TGACTGTGGTAGTG

>hsa-mir-19a
GCAGTCCTCTGTTAGTTTTGCATAGTTGCACTACAAGAAGAATGTAGTTGTGCAAATCTATGCAAAACTGATG
GTGGCCTGC

>hsa-mir-199b
CCAGAGGACACCTCCACTCCGTCTACCCAGTGTTTAGACTATCTGTTCAGGACTCCCAAATTGTACAGTAGTC
TGCACATTGGTTAGGCTGGGCTGGGTTAGACCCTCGG

>hsa-mir-199a-2
AGGAAGCTTCTGGAGATCCTGCTCCGTCGCCCCAGTGTTCAGACTACCTGTTCAGGACAATGCCGTTGTACAG
TAGTCTGCACATTGGTTAGACTGGGCAAGGGAGAGCA

>hsa-mir-199a-1
GCCAACCCAGTGTTCAGACTACCTGTTCAGGAGGCTCTCAATGTGTACAGTAGTCTGCACATTGGTTAGGC
>hsa-mir-198
TCATTGGTCCAGAGGGGAGATAGGTTCCTGTGATTTTTCCTTCTTCTCTATAGAATAAATGA
>hsa-mir-197
GGCTGTGCCGGGTAGAGAGGGCAGTGGGAGGTAAGAGCTCTTCACCCTTCACCACCTTCTCCACCCAGCATGG
cc

>hsa-mir-196a-2
TGCTCGCTCAGCTGATCTGTGGCTTAGGTAGTTTCATGTTGTTGGGATTGAGTTTTGAACTCGGCAACAAGAA
ACTGCCTGAGTTACATCAGTCGGTTTTCGTCGAGGGC

>hsa-mir-196a-1
GTGAATTAGGTAGTTTCATGTTGTTGGGCCTGGGTTTCTGAACACAACAACATTAAACCACCCGATTCAC
>hsa-mir-195
AGCTTCCCTGGCTCTAGCAGCACAGAAATATTGGCACAGGGAAGCGAGTCTGCCAATATTGGCTGTGCTGCTC
CAGGCAGGGTGGTG

>hsa-mir-194-2
TGGTTCCCGCCCCCTGTAACAGCAACTCCATGTGGAAGTGCCCACTGGTTCCAGTGGGGCTGCTGTTATCTGG
GGCGAGGGCCAG

>hsa-mir-194-1
ATGGTGTTATCAAGTGTAACAGCAACTCCATGTGGACTGTGTACCAATTTCCAGTGGAGATGCTGTTACTTTT
GATGGTTACCAA

>hsa-mir-193b
GTGGTCTCAGAATCGGGGTTTTGAGGGCGAGATGAGTTTATGTTTTATCCAACTGGCCCTCAAAGTCCCGCTT
TTGGGGTCAT

>hsa-mir-193a
CGAGGATGGGAGCTGAGGGCTGGGTCTTTGCGGGCGAGATGAGGGTGTCGGATCAACTGGCCTACAAAGTCCC
AGTTCTCGGCCCCCG

>hsa-mir-192
GCCGAGACCGAGTGCACAGGGCTCTGACCTATGAATTGACAGCCAGTGCTCTCGTCTCCCCTCTGGCTGCCAA
TTCCATAGGTCACAGGTATGTTCGCCTCAATGCCAGC

>hsa-mir-191
CGGCTGGACAGCGGGCAACGGAATCCCAAAAGCAGCTGTTGTCTCCAGAGCATTCCAGCTGCGCTTGGATTTC
GTCCCCTGCTCTCCTGCCT

>hsa-mir-190b
TGCTTCTGTGTGATATGTTTGATATTGGGTTGTTTAATTAGGAACCAACTAAATGTCAAACATATTCTTACAG
CAGCAG

>hsa-mir-190
TGCAGGCCTCTGTGTGATATGTTTGATATATTAGGTTGTTATTTAATCCAACTATATATCAAACATATTCCTA
CAGTGTCTTGCC

>hsa-mir-18b
TGTGTTAAGGTGCATCTAGTGCAGTTAGTGAAGCAGCTTAGAATCTACTGCCCTAAATGCCCCTTCTGGCA
>hsa-mir-18a
TGTTCTAAGGTGCATCTAGTGCAGATAGTGAAGTAGATTAGCATCTACTGCCCTAAGTGCTCCTTCTGGCA



>hsa-mir-188
TGCTCCCTCTCTCACATCCCTTGCATGGTGGAGGGTGAGCTTTCTGAAAACCCCTCCCACATGCAGGGTTTGC
AGGATGGCGAGCC

>hsa-mir-187
GGTCGGGCTCACCATGACACAGTGTGAGACCTCGGGCTACAACACAGGACCCGGGCGCTGCTCTGACCCCTCG
TGTCTTGTGTTGCAGCCGGAGGGACGCAGGTCCGCA

>hsa-mir-186
TGCTTGTAACTTTCCAAAGAATTCTCCTTTTGGGCTTTCTGGTTTTATTTTAAGCCCAAAGGTGAATTTTTTG
GGAAGTTTGAGCT

>hsa-mir-185
AGGGGGCGAGGGATTGGAGAGAAAGGCAGTTCCTGATGGTCCCCTCCCCAGGGGCTGGCTTTCCTCTGGTCCT
TCCCTCCCA

>hsa-mir-184
CCAGTCACGTCCCCTTATCACTTTTCCAGCCCAGCTTTGTGACTGTAAGTGTTGGACGGAGAACTGATAAGGG
TAGGTGATTGA

>hsa-mir-183
CCGCAGAGTGTGACTCCTGTTCTGTGTATGGCACTGGTAGAATTCACTGTGAACAGTCTCAGTCAGTGAATTA
CCGAAGGGCCATAAACAGAGCAGAGACAGATCCACGA

>hsa-mir-1827
TCAGCAGCACAGCCTTCAGCCTAAAGCAATGAGAAGCCTCTGAAAGGCTGAGGCAGTAGATTGAAT
>hsa-mir-1825

AGAGACTGGGGTGCTGGGCTCCCCTAGACTAGGACTCCAGTGCCCTCCTCTCC

>hsa-mir-182
GAGCTGCTTGCCTCCCCCCGTTTTTGGCAATGGTAGAACTCACACTGGTGAGGTAACAGGATCCGGTGGTTCT
AGACTTGCCAACTATGGGGCGAGGACTCAGCCGGCAC

>hsa-mir-181d
GTCCCCTCCCCTAGGCCACAGCCGAGGTCACAATCAACATTCATTGTTGTCGGTGGGTTGTGAGGACTGAGGC
CAGACCCACCGGGGGATGAATGTCACTGTGGCTGGGCCAGACACGGCTTAAGGGGAATGGGGAC
>hsa-mir-181c
CGGAAAATTTGCCAAGGGTTTGGGGGAACATTCAACCTGTCGGTGAGTTTGGGCAGCTCAGGCAAACCATCGA
CCGTTGAGTGGACCCTGAGGCCTGGAATTGCCATCCT

>hsa-mir-181b-2
CTGATGGCTGCACTCAACATTCATTGCTGTCGGTGGGTTTGAGTCTGAATCAACTCACTGATCAATGAATGCA
AACTGCGGACCAAACA

>hsa-mir-181b-1
CCTGTGCAGAGATTATTTTTTAAAAGGTCACAATCAACATTCATTGCTGTCGGTGGGTTGAACTGTGTGGACA
AGCTCACTGAACAATGAATGCAACTGTGGCCCCGCTT

>hsa-mir-18la-2
AGAAGGGCTATCAGGCCAGCCTTCAGAGGACTCCAAGGAACATTCAACGCTGTCGGTGAGTTTGGGATTTGAA
AAAACCACTGACCGTTGACTGTACCTTGGGGTCCTTA

>hsa-mir-18la-1
TGAGTTTTGAGGTTGCTTCAGTGAACATTCAACGCTGTCGGTGAGTTTGGAATTAAAATCAAAACCATCGACC
GTTGATTGTACCCTATGGCTAACCATCATCTACTCCA

>hsa-mir-17
GTCAGAATAATGTCAAAGTGCTTACAGTGCAGGTAGTGATATGTGCATCTACTGCAGTGAAGGCACTTGTAGC
ATTATGGTGAC

>hsa-mir-16-2
GTTCCACTCTAGCAGCACGTAAATATTGGCGTAGTGAAATATATATTAAACACCAATATTACTGTGCTGCTTT
AGTGTGAC

>hsa-mir-16-1
GTCAGCAGTGCCTTAGCAGCACGTAAATATTGGCGTTAAGATTCTAAAATTATCTCCAGTATTAACTGTGCTG
CTGAAGTAAGGTTGAC

>hsa-mir-15b



TTGAGGCCTTAAAGTACTGTAGCAGCACATCATGGTTTACATGCTACAGTCAAGATGCGAATCATTATTTGCT
GCTCTAGAAATTTAAGGAAATTCAT

>hsa-mir-15a
CCTTGGAGTAAAGTAGCAGCACATAATGGTTTGTGGATTTTGAAAAGGTGCAGGCCATATTGTGCTGCCTCAA
AAATACAAGG

>hsa-mir-155
CTGTTAATGCTAATCGTGATAGGGGTTTTTGCCTCCAACTGACTCCTACATATTAGCATTAACAG
>hsa-mir-154
GTGGTACTTGAAGATAGGTTATCCGTGTTGCCTTCGCTTTATTTGTGACGAATCATACACGGTTGACCTATTT
TTCAGTACCAA

>hsa-mir-1539

GGCTCTGCGGCCTGCAGGTAGCGCGAAAGTCCTGCGCGTCCCAGATGCCC

>hsa-mir-1538
GGGAACAGCAGCAACATGGGCCTCGCTTCCTGCCGGCGCGGCCCGGGCTGCTGCTGTTCCT
>hsa-mir-1537
ACAGCTGTAATTAGTCAGTTTTCTGTCCTGTCCACACAGAAAACCGTCTAGTTACAGTTGT
>hsa-mir-153-2
AGCGGTGGCCAGTGTCATTTTTGTGATGTTGCAGCTAGTAATATGAGCCCAGTTGCATAGTCACAAAAGTGAT
CATTGGAAACTGTG

>hsa-mir-153-1
CTCACAGCTGCCAGTGTCATTTTTGTGATCTGCAGCTAGTATTCTCACTCCAGTTGCATAGTCACAAAAGTGA
TCATTGGCAGGTGTGGC

>hsa-mir-152
TGTCCCCCCCGGCCCAGGTTCTGTGATACACTCCGACTCGGGCTCTGGAGCAGTCAGTGCATGACAGAACTTG
GGCCCGGAAGGACC

>hsa-mir-151
TTTCCTGCCCTCGAGGAGCTCACAGTCTAGTATGTCTCATCCCCTACTAGACTGAAGCTCCTTGAGGACAGGG
ATGGTCATACTCACCTC

>hsa-mir-150
CTCCCCATGGCCCTGTCTCCCAACCCTTGTACCAGTGCTGGGCTCAGACCCTGGTACAGGCCTGGGGGACAGG
GACCTGGGGAC

>hsa-mir-149
GCCGGCGCCCGAGCTCTGGCTCCGTGTCTTCACTCCCGTGCTTGTCCGAGGAGGGAGGGAGGGACGGGGGCTG
TGCTGGGGCAGCTGGA

>hsa-mir-148b
CAAGCACGATTAGCATTTGAGGTGAAGTTCTGTTATACACTCAGGCTGTGGCTCTCTGAAAGTCAGTGCATCA
CAGAACTTTGTCTCGAAAGCTTTCTA

>hsa-mir-148a
GAGGCAAAGTTCTGAGACACTCCGACTCTGAGTATGATAGAAGTCAGTGCACTACAGAACTTTGTCTC
>hsa-mir-147b
TATAAATCTAGTGGAAACATTTCTGCACAAACTAGATTCTGGACACCAGTGTGCGGAAATGCTTCTGCTACAT
TTTTAGG

>hsa-mir-1471

GCCCGCGTGTGGAGCCAGGTGTAGAGGCGGAGCACAGCTGGCTCTAATTTGAGGGGC

>hsa-mir-1470
GCCCTCCGCCCGTGCACCCCGGGGCAGGAGACCCCGCGGGACGCGCCGAGGTAGGGGGGAC
>hsa-mir-147
AATCTAAAGACAACATTTCTGCACACACACCAGACTATGGAAGCCAGTGTGTGGAAATGCTTCTGCTAGATT
>hsa-mir-146b
CCTGGCACTGAGAACTGAATTCCATAGGCTGTGAGCTCTAGCAATGCCCTGTGGACTCAGTTCTGGTGCCCGG
>hsa-mir-146a
CCGATGTGTATCCTCAGCTTTGAGAACTGAATTCCATGGGTTGTGTCAGTGTCAGACCTCTGAAATTCAGTTC
TTCAGCTGGGATATCTCTGTCATCGT

>hsa-mir-1469



CTCGGCGCGGGGCGCGGGLCTCCGGGETTGGGGCGAGCCAACGLLCGGEGE

>hsa-mir-1468
GGTGGGTGGTTTCTCCGTTTGCCTGTTTCGCTGATGTGCATTCAACTCATTCTCAGCAAAATAAGCAAATGGA
AAATTCGTCCATC

>hsa-mir-145
CACCTTGTCCTCACGGTCCAGTTTTCCCAGGAATCCCTTAGATGCTAAGATGGGGATTCCTGGAAATACTGTT
CTTGAGGTCATGGTT

>hsa-mir-144
TGGGGCCCTGGCTGGGATATCATCATATACTGTAAGTTTGCGATGAGACACTACAGTATAGATGATGTACTAG
TCCGGGCACCCCC

>hsa-mir-143
GCGCAGCGCCCTGTCTCCCAGCCTGAGGTGCAGTGCTGCATCTCTGGTCAGTTGGGAGTCTGAGATGAAGCAC
TGTAGCTCAGGAAGAGAGAAGTTGTTCTGCAGC

>hsa-mir-142
GACAGTGCAGTCACCCATAAAGTAGAAAGCACTACTAACAGCACTGGAGGGTGTAGTGTTTCCTACTTTATGG
ATGAGTGTACTGTG

>hsa-mir-141
CGGCCGGCCCTGGGTCCATCTTCCAGTACAGTGTTGGATGGTCTAATTGTGAAGCTCCTAACACTGTCTGGTA
AAGATGGCTCCCGGGTGGGTTC

>hsa-mir-140
TGTGTCTCTCTCTGTGTCCTGCCAGTGGTTTTACCCTATGGTAGGTTACGTCATGCTGTTCTACCACAGGGTA
GAACCACGGACAGGATACCGGGGCACC

>hsa-mir-139
GTGTATTCTACAGTGCACGTGTCTCCAGTGTGGCTCGGAGGCTGGAGACGCGGCCCTGTTGGAGTAAC
>hsa-mir-138-2
CGTTGCTGCAGCTGGTGTTGTGAATCAGGCCGACGAGCAGCGCATCCTCTTACCCGGCTATTTCACGACACCA
GGGTTGCATCA

>hsa-mir-138-1
CCCTGGCATGGTGTGGTGGGGCAGCTGGTGTTGTGAATCAGGCCGTTGCCAATCAGAGAACGGCTACTTCACA
ACACCAGGGCCACACCACACTACAGG

>hsa-mir-137
GGTCCTCTGACTCTCTTCGGTGACGGGTATTCTTGGGTGGATAATACGGATTACGTTGTTATTGCTTAAGAAT
ACGCGTAGTCGAGGAGAGTACCAGCGGCA

>hsa-mir-136
TGAGCCCTCGGAGGACTCCATTTGTTTTGATGATGGATTCTTATGCTCCATCATCGTCTCAAATGAGTCTTCA
GAGGGTTCT

>hsa-mir-135b
CACTCTGCTGTGGCCTATGGCTTTTCATTCCTATGTGATTGCTGTCCCAAACTCATGTAGGGCTAAAAGCCAT
GGGCTACAGTGAGGGGCGAGCTCC

>hsa-mir-135a-2
AGATAAATTCACTCTAGTGCTTTATGGCTTTTTATTCCTATGTGATAGTAATAAAGTCTCATGTAGGGATGGA
AGCCATGAAATACATTGTGAAAAATCA

>hsa-mir-135a-1
AGGCCTCGCTGTTCTCTATGGCTTTTTATTCCTATGTGATTCTACTGCTCACTCATATAGGGATTGGAGCCGT
GGCGCACGGCGGGGACA

>hsa-mir-134
CAGGGTGTGTGACTGGTTGACCAGAGGGGCATGCACTGTGTTCACCCTGTGGGCCACCTAGTCACCAACCCTC
>hsa-mir-133b
CCTCAGAAGAAAGATGCCCCCTGCTCTGGCTGGTCAAACGGAACCAAGTCCGTCTTCCTGAGAGGTTTGGTCC
CCTTCAACCAGCTACAGCAGGGCTGGCAATGCCCAGTCCTTGGAGA

>hsa-mir-133a-2
GGGAGCCAAATGCTTTGCTAGAGCTGGTAAAATGGAACCAAATCGACTGTCCAATGGATTTGGTCCCCTTCAA
CCAGCTGTAGCTGTGCATTGATGGCGCCG

>hsa-mir-133a-1



ACAATGCTTTGCTAGAGCTGGTAAAATGGAACCAAATCGCCTCTTCAATGGATTTGGTCCCCTTCAACCAGCT
GTAGCTATGCATTGA

>hsa-mir-1324
CCTGAAGAGGTGCATGAAGCCTGGTCCTGCCCTCACTGGGAACCCCCTTCCCTCTGGGTACCAGACAGAATTC
TATGCACTTTCCTGGAGGCTCCA

>hsa-mir-1323
ACTGAGGTCCTCAAAACTGAGGGGCATTTTCTGTGGTTTGAAAGGAAAGTGCACCCAGTTTTGGGGATGTCAA
>hsa-mir-1322
AGTATCATGAATTAGAAACCTACTTATTACATAGTTTACATAAGAAGCGTGATGATGCTGCTGATGCTGTA
>hsa-mir-1321
ACATTATGAAGCAAGTATTATTATCCCTGTTTTACAAATAAGGAAATAAACTCAGGGAGGTGAATGTGATCAA
AGATAG

>hsa-mir-132
CCGCCCCCGCGTCTCCAGGGCAACCGTGGCTTTCGATTGTTACTGTGGGAACTGGAGGTAACAGTCTACAGCC
ATGGTCGCCCCGCAGCACGCCCACGCGC

>hsa-mir-130b
GGCCTGCCCGACACTCTTTCCCTGTTGCACTACTATAGGCCGCTGGGAAGCAGTGCAATGATGAAAGGGCATC
GGTCAGGTC

>hsa-mir-130a
TGCTGCTGGCCAGAGCTCTTTTCACATTGTGCTACTGTCTGCACCTGTCACTAGCAGTGCAATGTTAAAAGGG
CATTGGCCGTGTAGTG

>hsa-mir-1307
CATCAAGACCCAGCTGAGTCACTGTCACTGCCTACCAATCTCGACCGGACCTCGACCGGCTCGTCTGTGTTGC
CAATCGACTCGGCGTGGCGTCGGTCGTGGTAGATAGGCGGTCATGCATACGAATTTTCAGCTCTTGTTCTGGT
GAC

>hsa-mir-1306
GTGAGCAGTCTCCACCACCTCCCCTGCAAACGTCCAGTGGTGCAGAGGTAATGGACGTTGGCTCTGGTGGTGA
TGGACAGTCCGA

>hsa-mir-1305
AAGATCCTGCTGTTTCTACCATTAGTTTTGAATGTTTATTGTAAAGATACTTTTCAACTCTAATGGGAGAGAC
AGCAGGATTCTCC

>hsa-mir-1304
AAACACTTGAGCCCAGCGGTTTGAGGCTACAGTGAGATGTGATCCTGCCACATCTCACTGTAGCCTCGAACCC
CTGGGCTCAAGTGATTCA

>hsa-mir-1303
GGCTGGGCAACATAGCGAGACCTCAACTCTACAATTTTTTTTTTTTTAAATTTTAGAGACGGGGTCTTGCTCT
GTTGCCAGGCTTT

>hsa-mir-1302-8
CCCATTTAAACTTGAATTTCATATAAACACCGTAATTTTCAGCATTAGTGTATCACATGCAGTATTTGGGACA
TACTTATGCTAAAAAATTAGGTGGTGTTGATCTGAAATTCCAGTGTAGATGGGCA

>hsa-mir-1302-7
ACAACATGTTTTTAGGACATGTATGTCTGGTGCAATAATTGGGACATACTTATGCTAAAAAAATTAGTGTTC
>hsa-mir-1302-6
AACAAATAATTTGGTAATATATGTATGGCCCACACAATATTTAGGACAACAATATTTGGGACATACTTATGCT
AAAAAAGTATTTGTTGA

>hsa-mir-1302-5
TGCCCGGCCTCCCATTAAATTGGTTTTTCAGACAAATCACAAATTTGTTTAGGTATAAGTATATCCCATGTAA
TCTTTGGGACATACTTATGCTAAAATAATTGTTCCTTGTTGATTGGAAATTTTAATTTTAATTAGGTGTCCTG
TATT

>hsa-mir-1302-4
AATGCAGAAGCACAGCTAAAATTTGAATTTCAGATAAACAAATTTTTCTTAGAATAAGTATGTCTCCATGCAA
CATTTGGGACATACTTATGCTAAAATATTATTTGTGTTTCATCTGAAATTCAAATTCAACTGGACATCCTGTA
TTTT

>hsa-mir-1302-3



GGATGCCCAGCTAGTTTGAATTTTAGATAAACAACGAATAATTTCGTAGCATAAATATTTCCCAAGCTTAGTT
TGGGACATACTTATGCTAAAAAACATTATTGGTTGTTTATCTGAGATTCAAAATTAAGCATTTTA
>hsa-mir-1302-2
GGATGCCCAGCTAGTTTGAATTTTAGATAAACAACGAATAATTTCGTAGCATAAATATGTCCCAAGCTTAGTT
TGGGACATACTTATGCTAAAAAACATTATTGGTTGTTTATCTGAGATTCAGAATTAAGCATTTTA
>hsa-mir-1302-1
CAGAAAGCCCAGTTAAATTTGAATTTCAAGTAAACAATGAATAATTGTGTATGTAAGAATATCCCATACAATA
TTTGGGACATACTTATGCTAAAAATTATTCCTTGCTTATCTGAAATTCAAATGTAACTAGGATTCCTGTA
>hsa-mir-1301
GGATTGTGGGGGGTCGCTCTAGGCACCGCAGCACTGTGCTGGGGATGTTGCAGCTGCCTGGGAGTGACTTCAC
ACAGTCCTC

>hsa-mir-1299
CCTCATGGCAGTGTTCTGGAATCCTACGTGAGGGACAATCATTCAGACCCACGTAGCAGTGTTCTGGAATTCT
GTGTGAGGGA

>hsa-mir-1298
AGACGAGGAGTTAAGAGTTCATTCGGCTGTCCAGATGTATCCAAGTACCCTGTGTTATTTGGCAATAAATACA
TCTGGGCAACTGACTGAACTTTTCACTTTTCATGACTCA

>hsa-mir-1297
TGTTTATCTCTAGGGTTGATCTATTAGAATTACTTATCTGAGCCAAAGTAATTCAAGTAATTCAGGTGTAGTG
AAAC

>hsa-mir-1296
ACCTACCTAACTGGGTTAGGGCCCTGGCTCCATCTCCTTTAGGAAAACCTTCTGTGGGGAGTGGGGCTTCGAC
CCTAACCCAGGTGGGCTGT

>hsa-mir-1295
AGGACATTTTGCCCAGATCCGTGGCCTATTCAGAAATGTGGCCTGTGATTAGGCCGCAGATCTGGGTGAAATG
TCCTCC

>hsa-mir-1294
CACCTAATGTGTGCCAAGATCTGTTCATTTATGATCTCACCGAGTCCTGTGAGGTTGGCATTGTTGTCTGGCA
TTGTCTGATATACAACAGTGCCAACCTCACAGGACTCAGTGAGGTGAAACTGAGGATTAGGAAGGTGTA
>hsa-mir-1293
AGGTTGTTCTGGGTGGTCTGGAGATTTGTGCAGCTTGTACCTGCACAAATCTCCGGACCACTTAGTCTTTA
>hsa-mir-1292
CCTGGGAACGGGTTCCGGCAGACGCTGAGGTTGCGTTGACGCTCGCGCCCCGGCTCCCGTTCCAGG
>hsa-mir-1291
GGTAGAATTCCAGTGGCCCTGACTGAAGACCAGCAGTTGTACTGTGGCTGTTGGTTTCAAGCAGAGGCCTAAA
GGACTGTCTTCCTG

>hsa-mir-1290
GAGCGTCACGTTGACACTCAAAAAGTTTCAGATTTTGGAACATTTCGGATTTTGGATTTTTGGATCAGGGATG
CTCAA

>hsa-mir-129-2
TGCCCTTCGCGAATCTTTTTGCGGTCTGGGCTTGCTGTACATAACTCAATAGCCGGAAGCCCTTACCCCAAAA
AGCATTTGCGGAGGGCG

>hsa-mir-129-1
GGATCTTTTTGCGGTCTGGGCTTGCTGTTCCTCTCAACAGTAGTCAGGAAGCCCTTACCCCAAAAAGTATCT
>hsa-mir-1289-2
CCACGGTCCTAGTTAAAAAGGCACATTCCTAGACCCTGCCTCAGAACTACTGAACAGAGTCACTGGGTGTGGA
GTCCAGGAATCTGCATTTTTACCCCTATCGCCCCCGCC

>hsa-mir-1289-1
TTCTCAATTTTTAGTAGGAATTAAAAACAAAACTGGTAAATGCAGACTCTTGGTTTCCACCCCCAGAGAATCC
CTAAACCGGGGGTGGAGTCCAGGAATCTGCATTTTAGAAAGTACCCAGGGTGATTCTGATAATTGGGAACA
>hsa-mir-1288
GAGGGTGTTGATCAGCAGATCAGGACTGTAACTCACCATAGTGGTGGACTGCCCTGATCTGGAGACCACTGCC
TT

>hsa-mir-1287



GTTGTGCTGTCCAGGTGCTGGATCAGTGGTTCGAGTCTGAGCCTTTAAAAGCCACTCTAGCCACAGATGCAGT
GATTGGAGCCATGACAA

>hsa-mir-1286
TGTCCTCTGGGGACTCAGCTTGCTCTGGCTGCTGGATTGAATTAGCTGCAGGACCAAGATGAGCCCTTGGTGG
AGACA

>hsa-mir-1285-2
TTTGGGAGGCCGAGGCTGGTGCATCACTTGAGCCCAGCAATTTGAGACCAATCTGGGCAACAAAGTGAGACCT
CCGTCTCTACAAAGA

>hsa-mir-1285-1
TGTAGAGATAGGATCTCACTTTGTTGCCCAGGCTGGTCTCAAACTCCTGGTCTGGGCAACAAAGTGAGACCTT
ATCTCTACAAG

>hsa-mir-1284
ATTTTGATATATAAGCCAGTTTAATGTTTTCTATACAGACCCTGGCTTTTCTTAAATTTTATATATTGGAAAG
CCCATGTTTGTATTGGAAACTGCTGGTTTCTTTCATACTGAAAATCT

>hsa-mir-1283-2
CTCAAGCTGTGAGTCTACAAAGGAAAGCGCTTTCTGTTGTCTGAAAGAAAAGAAATCGCTTCCCTTTGGAGTG
TTACGGTTTGAGAA

>hsa-mir-1283-1
CTCAAGCTATGAGTCTACAAAGGAAAGCGCTTTCTGTTGTCAGAAAGAAGAGAAAGCGCTTCCCTTTTGAGGG
TTACGGTTTGAGAA

>hsa-mir-1282
CCTTCTTCTCGTTTGCCTTTTTCTGCTTCTGCTGCATGATCTCCGAGTCCCTGGGGGTAGAGATGATGGGGCA
CTGGGAGGTACCAGAGGGCAAAAAGGAC

>hsa-mir-1281

AGGGGGCACCGGGAGGAGGTGAGTGTCTCTTGTCGCCTCCTCCTCTCCCCCCTT

>hsa-mir-1280
TCTGTCCCACCGCTGCCACCCTCCCCTCTGCCTCAGTGTGCCAGGCATCAGCACTCACTCACAGAGGCAGGCT
GGATGGCGGGTGGGACAACAG

>hsa-mir-128-2
TGTGCAGTGGGAAGGGGGGCCGATACACTGTACGAGAGTGAGTAGCAGGTCTCACAGTGAACCGGTCTCTTTC
CCTACTGTGTC

>hsa-mir-128-1
TGAGCTGTTGGATTCGGGGCCGTAGCACTGTCTGAGAGGTTTACATTTCTCACAGTGAACCGGTCTCTTTTTC
AGCTGCTTC

>hsa-mir-1279
ATATTCACAAAAATTCATATTGCTTCTTTCTAATGCCAAGAAAGAAGAGTATAAGAACTTCC
>hsa-mir-1278
ATTTGCTCATAGATGATATGCATAGTACTCCCAGAACTCATTAAGTTGGTAGTACTGTGCATATCATCTATGA
GCGAATAG

>hsa-mir-1277
ACCTCCCAAATATATATATATATGTACGTATGTGTATATAAATGTATACGTAGATATATATGTATTTTTGGTG
GGTTT

>hsa-mir-1276
CCCCAGCTAGGTAAAGAGCCCTGTGGAGACACCTGGATTCAGAGAACATGTCTCCACTGAGCACTTGGGCCTT
GATGGCGGCT

>hsa-mir-1275
CCTCTGTGAGAAAGGGTGTGGGGGAGAGGCTGTCTTGTGTCTGTAAGTATGCCAAACTTATTTTCCCCAAGGC
AGAGGGA

>hsa-mir-1274b
CTTCTTCACTCACGTCCCTGTTCGGGCGCCACTTGTGGCTGTCGGTTCGGGACTGAATGAAGAAGGA
>hsa-mir-1274a
GATGTCCCTGTTTGTCCCTGTTCAGGCGCCACCTGTGGCTGTCTGCCACAAGTACTATTTGAGACCATCAC
>hsa-mir-1273



TGAGGCAGGAGAATTGCTTGAACCCGGGTGGTGGAGGTTGCAGTGAGCCAAGATTGCGCCACTGCACTCCAGC
CTGGGCGACAAAGCAAGACTCTTTCTTGGA

>hsa-mir-1272
CCAGATCAGATCTGGGTGCGATGATGATGGCAGCAAATTCTGAAAACGTGCTCAGTGTCTTTATAACAGGAAA
GCCGTAAACTTAGAAATGTAGGCTGCAGCTCGTGTGCTCTGTGGTCTGGGCTGGTA

>hsa-mir-1271
CACCCAGATCAGTGCTTGGCACCTAGCAAGCACTCAGTAAATATTTGTTGAGTGCCTGCTATGTGCCAGGCAT
TGTGCTGAGGGCT

>hsa-mir-1270
CACAGAGTTATACTGGAGATATGGAAGAGCTGTGTTGGGTATAAGTAACAGGCTTTTCTTTATCTTCTATGTG
GCTCTTTGCA

>hsa-mir-127
TGTGATCACTGTCTCCAGCCTGCTGAAGCTCAGAGGGCTCTGATTCAGAAAGATCATCGGATCCGTCTGAGCT
TGGCTGGTCGGAAGTCTCATCATC

>hsa-mir-1269
TGGATTGCCTAGACCAGGGAAGCCAGTTGGCATGGCTCAGTCCAAGTCTGACCACCTGAGGAATGCCTGGACT
GAGCCGTGCTACTGGCTTCCCTGGTCTCCAGC

>hsa-mir-1268

TAGCCGGGCGTGGTGGTGGGGGCCTGTGGTCCCAGCTACTTTGGAGGCTGAG

>hsa-mir-1267
CTCCCAAATCTCCTGTTGAAGTGTAATCCCCACCTCCAGCATTGGGGATTACATTTCAACATGAGATTTGGAT
GAGGA

>hsa-mir-1266
ACAGGTAGTGTCCCTCAGGGCTGTAGAACAGGGCTGGGATTACTAAAGCCCTGTTCTATGCCCTGAGGGACAC
TGAGCATGTCA

>hsa-mir-1265
ATGGTTTGGGACTCAGGATGTGGTCAAGTGTTGTTAAGGCATGTTCAGGAACAATACTTGACCACATTTTGAA
TTCCAAACCATAT

>hsa-mir-1264
AGGTCCTCAATAAGTATTTGTTGAAAGAATAAATAAACCAACAAGTCTTATTTGAGCACCTGTTATGTG
>hsa-mir-1263
CTACCCCAAAATATGGTACCCTGGCATACTGAGTATTTTAATACTGGCATACTCAGTATGCCATGTTGCCATA
TTTTGGGGTAGCA

>hsa-mir-1262
ATCTACAATGGTGATGGGTGAATTTGTAGAAGGATGAAAGTCAAAGAATCCTTCTGGGAACTAATTTTTGGCC
TTCAACAAGAATTGTGATAT

>hsa-mir-1261
TGCTATGGATAAGGCTTTGGCTTATGGGGATATTGTGGTTGATCTGTTCTATCCAGATGACTGAAACTTTCTC
CATAGCAGC

>hsa-mir-1260
ACCTTTCCAGCTCATCCCACCTCTGCCACCAAAACACTCATCGCGGGGTCAGAGGGAGTGCCAAAAAAGGTAA
>hsa-mir-126
CGCTGGCGACGGGACATTATTACTTTTGGTACGCGCTGTGACACTTCAAACTCGTACCGTGAGTAATAATGCG
CCGTCCACGGCA

>hsa-mir-125b-2
ACCAGACTTTTCCTAGTCCCTGAGACCCTAACTTGTGAGGTATTTTAGTAACATCACAAGTCAGGCTCTTGGG
ACCTAGGCGGAGGGGA

>hsa-mir-125b-1
TGCGCTCCTCTCAGTCCCTGAGACCCTAACTTGTGATGTTTACCGTTTAAATCCACGGGTTAGGCTCTTGGGA
GCTGCGAGTCGTGCT

>hsa-mir-125a
TGCCAGTCTCTAGGTCCCTGAGACCCTTTAACCTGTGAGGACATCCAGGGTCACAGGTGAGGTTCTTGGGAGC
CTGGCGTCTGGCC

>hsa-mir-1257



GCCCTGGGCTTGTGCTTGGGGAGTGAATGATGGGTTCTGACCCCCATGCACCCCTGTGGGCCCCTGGCATCAC
TGGCCCCATCCTTCACCCCTGCCAACCACGCTTGCCCTGTGCCT

>hsa-mir-1256
AGTCAGCCTGTTGAAGCTTTGAAGCTTTGATGCCAGGCATTGACTTCTCACTAGCTGTGAAAGTCCTAGCTAA
AGAGAAGTCAATGCATGACATCTTGTTTCAATAGATGGCTGTTTCA

>hsa-mir-1255b-2
TCTTACGGATGAGCAAAGAAAGTGGTTTGCGCCTCAAGAAACCACTTTCTTTGCTCATCCATAAGGA
>hsa-mir-1255b-1
TACGGATGAGCAAAGAAAGTGGTTTCTTAAAATGGAATCTACTCTTTGTGAAGATGCTGTGAA
>hsa-mir-1255a
ATTGGAAATCCTTTGAGTTGCTTCTCAAGGATGAGCAAAGAAAGTAGATTTTTTAGATTCTAAAGAAACTATC
TTCTTTGCTCATCCTTGAGAAGCAACTCCTTATCCATTAA

>hsa-mir-1254
GGTGGGAGGATTGCTTGAGCCTGGAAGCTGGAGCCTGCAGTGAACTATCATTGTGCCACTGTACTCCAGCCTA
GGCAACAAAATGAAATCCTGTCTA

>hsa-mir-1253
AGCAGCAAGAGATAGAATCCAAAAGAGAAGAAGATCAGCCTGCAGATGTGGACTGCTAAATGCAGGCTGATCT
TCTCCCCTTTGGGATTCTCTTATGAGAAGCCA

>hsa-mir-1252
AGAAAGAAGGAAATTGAATTCATTTAGAAAAGAGAATTCCAAATGAGCTTAATTTCCTTTTTTCT
>hsa-mir-1251
GTGGACTCTAGCTGCCAAAGGCGCTTCTCCTTCTGAACAGAGCGCTTTGCTCAGCCAGTGTAGACATGGC
>hsa-mir-1250
CTGTCCCGCTGGCCTGGCAGGTGACGGTGCTGGATGTGGCCTTTTTGCCTTTTCTAAAGGCCACATTTTCCAG
CCCATTCAACCTTCCAGAGCCCTCTGAAGTGGCCACAGGC

>hsa-mir-1249
GGGAGGAGGGAGGAGATGGGCCAAGTTCCCTCTGGCTGGAACGCCCTTCCCCCCCTTCTTCACCTG
>hsa-mir-1248
TTTACCTTCTTGTATAAGCACTGTGCTAAAATTGCAGACACTAGGACCATGTCTTGGTTTTTGCAATAATGCT
AGCAGAGTACACACAAGAAGAAAAGTAACAGCA

>hsa-mir-1247
CCGCTTGCCTCGCCCAGCGCAGCCCCGGCCGCTGGGCGCACCCGTCCCGTTCGTCCCCGGACGTTGCTCTCTA
CCCCGGGAACGTCGAGACTGGAGCGCCCGAACTGAGCCACCTTCGCGGACCCCGAGAGCGGCG
>hsa-mir-1246
TGTATCCTTGAATGGATTTTTGGAGCAGGAGTGGACACCTGACCCAAAGGAAATCAATCCATAGGCTAGCAAT
>hsa-mir-1245
ATTTATGTATAGGCCTTTAGATCATCTGATGTTGAATACTCTTTAAGTGATCTAAAGGCCTACATATAAA
>hsa-mir-1244
ATCTTATTCCGAGCATTCCAGTAACTTTTTTGTGTATGTACTTAGCTGTACTATAAGTAGTTGGTTTGTATGA
GATGGTTAAAAA

>hsa-mir-1243
CTAAAACTGGATCAATTATAGGAGTGAAATAAAGGTCCATCTCCTGCCTATTTATTACTTTGCTTTGGTAATA
AATCTATTTTTAAAAGAACC

>hsa-mir-124-3
TGAGGGCCCCTCTGCGTGTTCACAGCGGACCTTGATTTAATGTCTATACAATTAAGGCACGCGGTGAATGCCA
AGAGAGGCGCCTCC

>hsa-mir-124-2
ATCAAGATTAGAGGCTCTGCTCTCCGTGTTCACAGCGGACCTTGATTTAATGTCATACAATTAAGGCACGCGG
TGAATGCCAAGAGCGGAGCCTACGGCTGCACTTGAA

>hsa-mir-124-1
AGGCCTCTCTCTCCGTGTTCACAGCGGACCTTGATTTAAATGTCCATACAATTAAGGCACGCGGTGAATGCCA
AGAATGGGGCTG

>hsa-mir-1238



GTGAGTGGGAGCCCCAGTGTGTGGTTGGGGCCATGGCGGGTGGGCAGCCCAGCCTCTGAGCCTTCCTCGTCTG
TCTGCCCCAG

>hsa-mir-1237
GTGGGAGGGCCCAGGCGCGGGCAGGGGTGGGGGEGTGGCAGAGCGCTGTCCCGGGGGCGGGGCCGAAGCGCGGLG
ACCGTAACTCCTTCTGCTCCGTCCCCCAG

>hsa-mir-1236
GTGAGTGACAGGGGAAATGGGGATGGACTGGAAGTGGGCAGCATGGAGCTGACCTTCATCATGGCTTGGCCAA
CATAATGCCTCTTCCCCTTGTCTCTCCAG

>hsa-mir-1234
GTGAGTGTGGGGTGGCTGGGGGGEGEGEGEGGEEGEGEGEGEGEGCCGEGEGEGACGGCTTGGGCCTGCCTAGTCGGCCTGACCAL
CCACCCCACAG

>hsa-mir-1233
GTGAGTGGGAGGCCAGGGCACGGCAGGGGGAGCTGCAGGGCTATGGGAGGGGCCCCAGCGTCTGAGCCCTGTC
CTCCCGCAG

>hsa-mir-1231
GTCAGTGTCTGGGCGGACAGCTGCAGGAAAGGGAAGACCAAGGCTTGCTGTCTGTCCAGTCTGCCACCCTACC
CTGTCTGTTCTTGCCACAG

>hsa-mir-1229
GTGGGTAGGGTTTGGGGGAGAGCGTGGGCTGGGGTTCAGGGACACCCTCTCACCACTGCCCTCCCACAG
>hsa-mir-1228
GTGGGCGGGGGCAGGTGTGTGGTGGGTGGTGGCCTGCGGTGAGCAGGGCCCTCACACCTGCCTCGLCCCCCCAG
>hsa-mir-1227
GTGGGGCCAGGCGGTGGTGGGCACTGCTGGGGTGGGCACAGCAGCCATGCAGAGCGGGCATTTGACCCCGTGC
CACCCTTTTCCCCAG

>hsa-mir-1226
GTGAGGGCATGCAGGCCTGGATGGGGCAGCTGGGATGGTCCAAAAGGGTGGCCTCACCAGCCCTGTGTTCCCT
AG

>hsa-mir-1225
GTGGGTACGGCCCAGTGGGGGGGAGAGGGACACGCCCTGGGCTCTGCCCAGGGTGCAGCCGGACTGACTGAGC
CCCTGTGCCGCCCCCAG

>hsa-mir-1224
GTGAGGACTCGGGAGGTGGAGGGTGGTGCCGCCGGGGCCGEGGECGCTGTTTCAGCTCGCTTCTCCCCCCACCTC
CTCTCTCCTCAG

>hsa-mir-122
CCTTAGCAGAGCTGTGGAGTGTGACAATGGTGTTTGTGTCTAAACTATCAAACGCCATTATCACACTAAATAG
CTACTGCTAGGC

>hsa-mir-1197
ACTTCCTGGTATTTGAAGATGCGGTTGACCATGGTGTGTACGCTTTATTTGTGACGTAGGACACATGGTCTAC
TTCTTCTCAATATCA

>hsa-mir-1185-2
TTTGGTACTTAAAGAGAGGATACCCTTTGTATGTTCACTTGATTAATGGCGAATATACAGGGGGAGACTCTCA
TTTGCGTATCAAA

>hsa-mir-1185-1
TTTGGTACTTGAAGAGAGGATACCCTTTGTATGTTCACTTGATTAATGGCGAATATACAGGGGGAGACTCTTA
TTTGCGTATCAAA

>hsa-mir-1184
CTTGCAGAACGAGGTGAAGGAGGTGGTTCTGCTCAGCAGTCAACAGTGGCCACATCTCCACCTGCAGCGACTT
GATGGCTTCCGTGTCCTTTTCGTGGG

>hsa-mir-1183
ATTATTCAAATGCTCGGAGACACAGAACATTAGAGAAGACAGGAGTTCACTGTAGGTGATGGTGAGAGTGGGC
ATGGAGCAGGAGTGCC

>hsa-mir-1182
GGGACTTGTCACTGCCTGTCTCCTCCCTCTCCAGCAGCGACTGGATTCTGGAGTCCATCTAGAGGGTCTTGGG
AGGGATGTGACTGTTGGGAAGCCC



>hsa-mir-1181
TCCACTGCTGCCGCCGTCGCCGCCACCCGAGCCGGAGCGGGCTGGGCCGCCAAGGCAAGATGGTGGACTACAG
CGTGTGGG

>hsa-mir-1180
GCTGCTGGACCCACCCGGCCGGGAATAGTGCTCCTGGTTGTTTCCGGCTCGCGTGGGTGTGTCGGCGGL
>hsa-mir-1179
GGCTGGAAAGGAAGAAGCATTCTTTCATTGGTTGGTGTGTATTGCCTTGTCAACCAATAAGAGGATGCCATTT
ATCCTTTTCTGACTAGCT

>hsa-mir-1178
GCGTTGGCTGGCAGAGGAAGGGAAGGGTCCAGGGTCAGCTGAGCATGCCCTCAGGTTGCTCACTGTTCTTCCC
TAGAATGTCAGGTGATGT

>hsa-mir-10b
CCAGAGGTTGTAACGTTGTCTATATATACCCTGTAGAACCGAATTTGTGTGGTATCCGTATAGTCACAGATTC
GATTCTAGGGGAATATATGGTCGATGCAAAAACTTCA

>hsa-mir-10a
GATCTGTCTGTCTTCTGTATATACCCTGTAGATCCGAATTTGTGTAAGGAATTTTGTGGTCACAAATTCGTAT
CTAGGGGAATATGTAGTTGACATAAACACTCCGCTCT

>hsa-mir-107
CTCTCTGCTTTCAGCTTCTTTACAGTGTTGCCTTGTGGCATGGAGTTCAAGCAGCATTGTACAGGGCTATCAA
AGCACAGA

>hsa-mir-106b
CCTGCCGGGGCTAAAGTGCTGACAGTGCAGATAGTGGTCCTCTCCGTGCTACCGCACTGTGGGTACTTGCTGC
TCCAGCAGG

>hsa-mir-106a
CCTTGGCCATGTAAAAGTGCTTACAGTGCAGGTAGCTTTTTGAGATCTACTGCAATGTAAGCACTTCTTACAT
TACCATGG

>hsa-mir-105-2
TGTGCATCGTGGTCAAATGCTCAGACTCCTGTGGTGGCTGCTTATGCACCACGGATGTTTGAGCATGTGCTAT
GGTGTCTA

>hsa-mir-105-1
TGTGCATCGTGGTCAAATGCTCAGACTCCTGTGGTGGCTGCTCATGCACCACGGATGTTTGAGCATGTGCTAC
GGTGTCTA

>hsa-mir-103-2-as
TCATAGCCCTGTACAATGCTGCTTGACCTGAATGCTACAAGGCAGCACTGTAAAGAAGCTGA
>hsa-mir-103-2
TTGTGCTTTCAGCTTCTTTACAGTGCTGCCTTGTAGCATTCAGGTCAAGCAGCATTGTACAGGGCTATGAAAG
AACCA

>hsa-mir-103-1-as
TCATAGCCCTGTACAATGCTGCTTGATCCATATGCAACAAGGCAGCACTGTAAAGAAGCCGA
>hsa-mir-103-1
TACTGCCCTCGGCTTCTTTACAGTGCTGCCTTGTTGCATATGGATCAAGCAGCATTGTACAGGGCTATGAAGG
CATTG

>hsa-mir-101-2
ACTGTCCTTTTTCGGTTATCATGGTACCGATGCTGTATATCTGAAAGGTACAGTACTGTGATAACTGAAGAAT
GGTGGT

>hsa-mir-101-1
TGCCCTGGCTCAGTTATCACAGTGCTGATGCTGTCTATTCTAAAGGTACAGTACTGTGATAACTGAAGGATGG
CA

>hsa-mir-100
CCTGTTGCCACAAACCCGTAGATCCGAACTTGTGGTATTAGTCCGCACAAGCTTGTATCTATAGGTATGTGTC
TGTTAGG

>hsa-mir-1-2
ACCTACTCAGAGTACATACTTCTTTATGTACCCATATGAACATACAATGCTATGGAATGTAAAGAAGTATGTA
TTTTTGGTAGGC



>hsa-mir-1-1
TGGGAAACATACTTCTTTATATGCCCATATGGACCTGCTAAGCTATGGAATGTAAAGAAGTATGTATCTCA
>hsa-let-71
CTGGCTGAGGTAGTAGTTTGTGCTGTTGGTCGGGTTGTGACATTGCCCGCTGTGGAGATAACTGCGCAAGCTA
CTGCCTTGCTA

>hsa-let-7g
AGGCTGAGGTAGTAGTTTGTACAGTTTGAGGGTCTATGATACCACCCGGTACAGGAGATAACTGTACAGGCCA
CTGCCTTGCCA

>hsa-let-7f-2
TGTGGGATGAGGTAGTAGATTGTATAGTTTTAGGGTCATACCCCATCTTGGAGATAACTATACAGTCTACTGT
CTTTCCCACG

>hsa-let-7f-1
TCAGAGTGAGGTAGTAGATTGTATAGTTGTGGGGTAGTGATTTTACCCTGTTCAGGAGATAACTATACAATCT
ATTGCCTTCCCTGA

>hsa-let-Te
CCCGGGCTGAGGTAGGAGGTTGTATAGTTGAGGAGGACACCCAAGGAGATCACTATACGGCCTCCTAGCTTTC
CCCAGG

>hsa-let-7d
CCTAGGAAGAGGTAGTAGGTTGCATAGTTTTAGGGCAGGGATTTTGCCCACAAGGAGGTAACTATACGACCTG
CTGCCTTTCTTAGG

>hsa-let-7c
GCATCCGGGTTGAGGTAGTAGGTTGTATGGTTTAGAGTTACACCCTGGGAGTTAACTGTACAACCTTCTAGCT
TTCCTTGGAGC

>hsa-let-7b
CGGGGTGAGGTAGTAGGTTGTGTGGTTTCAGGGCAGTGATGTTGCCCCTCGGAAGATAACTATACAACCTACT
GCCTTCCCTG

>hsa-let-7a-3
GGGTGAGGTAGTAGGTTGTATAGTTTGGGGCTCTGCCCTGCTATGGGATAACTATACAATCTACTGTCTTTCC
T

>hsa-let-7a-2
AGGTTGAGGTAGTAGGTTGTATAGTTTAGAATTACATCAAGGGAGATAACTGTACAGCCTCCTAGCTTTCCT
>hsa-let-7a-1
TGGGATGAGGTAGTAGGTTGTATAGTTTTAGGGTCACACCCACCACTGGGAGATAACTATACAATCTACTGTC
TTTCCTA



Supplemental Table 4 Click here to access/download;Supplemental File (Figures,
Permissions, etc.);Jove Supplemental Table 4 miRNA raw and

mouse miRNA liver_M_bc7_liver_M_bc7_liver_F_bc13_liver_F_bc13_normalized
mmu-let-7a-2 11400 16073.7 7740 13288.5
mmu-let-7b 8890 12534.9 4077 7000.1
mmu-let-7c-1 7658 10797.9 4390 7537.5
mmu-let-7c-2 8338 11756.6 4797 8236.2
mmu-let-7d 4713 6645.8 2672 4588.1
mmu-let-7e 420 593.2 383 658.5
mmu-let-7f-1 4932 6954.6 5737 9849.9
mmu-let-7f-2 5172 7292.9 6086 10449.0
mmu-let-7g 3816 5381.1 4862 8347.8
mmu-let-7i 2544 3587.8 2152 3695.4
mmu-mir-1-1 32 46.1 1 2.7
mmu-mir-1-2 25 36.2 1 2.7
mmu-mir-1-2-as 17 25.0 1 2.7
mmu-mir-100 124 175.8 69 119.5
mmu-mir-101a 178 252.0 425 730.6
mmu-mir-101b 2874 4053.0 6369 10934.9
mmu-mir-103-1 430 607.3 231 397.6
mmu-mir-103-2 500 705.9 223 383.8
mmu-mir-105 0 1.0 0 1.0
mmu-mir-106a 1 24 0 1.0
mmu-mir-106b 15 22.1 25 43.9
mmu-mir-107 1205 1699.9 347 596.7
mmu-mir-10a 811 1144.4 1084 1861.9
mmu-mir-10b 1 2.4 2 4.4
mmu-mir-1186 6 9.5 1 2.7
mmu-mir-1187 2 3.8 2 4.4
mmu-mir-1188 0 1.0 0 1.0
mmu-mir-1190 1 24 0 1.0
mmu-mir-1191 2 3.8 2 4.4
mmu-mir-1192 1 24 0 1.0
mmu-mir-1193 1 2.4 0 1.0
mmu-mir-1194 1 24 0 1.0
mmu-mir-1196 2 3.8 1 2.7
mmu-mir-1197 0 1.0 0 1.0
mmu-mir-1198 5 8.0 5 9.6
mmu-mir-1199 0 1.0 0 1.0
mmu-mir-122 565715 797595.2 445357 764559.7
mmu-mir-1224 0 1.0 0 1.0
mmu-mir-124-1 0 1.0 0 1.0
mmu-mir-124-2 0 1.0 1 2.7
mmu-mir-124-3 0 1.0 0 1.0

mmu-mir-125a 53 75.7 a0 155.5
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mmu-mir-680-3
mmu-mir-681
mmu-mir-682
mmu-mir-683-1
mmu-mir-683-2
mmu-mir-684-1
mmu-mir-684-2
mmu-mir-685
mmu-mir-686
mmu-mir-687
mmu-mir-688
mmu-mir-690
mmu-mir-691
mmu-mir-692-1
mmu-mir-692-2
mmu-mir-693
mmu-mir-694
mmu-mir-695
mmu-mir-696
mmu-mir-697
mmu-mir-698
mmu-mir-700
mmu-mir-701
mmu-mir-702
mmu-mir-703
mmu-mir-704
mmu-mir-705
mmu-mir-706
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mmu-mir-709
mmu-mir-710
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mmu-mir-713
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mmu-mir-715
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mmu-mir-717 0 1.0 0 1.0
mmu-mir-718 0 1.0 0 1.0
mmu-mir-719 0 1.0 0 1.0
mmu-mir-720 4 6.6 5 9.6
mmu-mir-721 0 1.0 0 1.0
mmu-mir-741 1 24 0 1.0
mmu-mir-742 0 1.0 0 1.0
mmu-mir-743a 0 1.0 0 1.0
mmu-mir-743b 0 1.0 0 1.0
mmu-mir-744 110 156.1 87 150.4
mmu-mir-758 0 1.0 0 1.0
mmu-mir-759 0 1.0 0 1.0
mmu-mir-760 0 1.0 1 2.7
mmu-mir-761 0 1.0 0 1.0
mmu-mir-762 0 1.0 0 1.0
mmu-mir-763 0 1.0 0 1.0
mmu-mir-764 0 1.0 0 1.0
mmu-mir-767 0 1.0 0 1.0
mmu-mir-770 0 1.0 0 1.0
mmu-mir-7a-1 324 457.8 329 565.8
mmu-mir-7a-2 304 429.6 261 449.1
mmu-mir-7b 2 3.8 3 6.2
mmu-mir-802 135 191.3 91 157.2
mmu-mir-804 0 1.0 0 1.0
mmu-mir-805 228 322.5 107 184.7
mmu-mir-871 0 1.0 0 1.0
mmu-mir-872 3 5.2 9 16.5
mmu-mir-873 0 1.0 0 1.0
mmu-mir-874 14 20.7 9 16.5
mmu-mir-875 0 1.0 0 1.0
mmu-mir-876 0 1.0 0 1.0
mmu-mir-877 4 6.6 7 13.0
mmu-mir-878 0 1.0 0 1.0
mmu-mir-879 0 1.0 0 1.0
mmu-mir-880 1 2.4 0 1.0
mmu-mir-881 0 1.0 0 1.0
mmu-mir-882 0 1.0 0 1.0
mmu-mir-883a 0 1.0 0 1.0
mmu-mir-883b 0 1.0 0 1.0
mmu-mir-9-1 0 1.0 0 1.0
mmu-mir-9-2 0 1.0 0 1.0
mmu-mir-9-3 0 1.0 0 1.0

mmu-mir-92a-1 188 266.1 246 423.3



mmu-mir-92a-2
mmu-mir-92b
mmu-mir-93
mmu-mir-96
mmu-mir-98
mmu-mir-99a
mmu-mir-99b
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