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“ miR-Direct® eliminates inhibitors of enzymatic reactions miR-Direct® can be used for profiling miRNAs in urine

Circulating microRNAs (miRNAs) have great potential as biomarkers, but current methods for
their accurate quantification are impeded by inefficient and inconsistent miRNA purification
from biofluids, the very low concentrations of miRNAs in biofluids, and the difficulty in
eliminating inhibitors of PCR reactions that co-purify with RNA. We have developed a novel ‘D _N; cer

method, called miR-Direct® for purification, concentration, and quantification of miRNAs from miR-Direct capture column pu"ﬂcatlon 40 ‘-‘7‘-* aae 2ol
biofluid samples by RT-qPCR while avoiding procedures such as organic extraction, ethanol B EDTA oo
precipitation, and column adsorption/elution procedures that are known to produce 40+
inconsistencies in MiRNA quantification. Samples are first treated to release miRNAs from
their protein and lipid-containing complexes and vesicles while protecting them from
degradation by RNases. A spike-in miRNA is added to serve as a positive control and a
marker of experimental variability. Next, miRNAs of interest are hybridized in multiplex with
miRNA-specific probes in solution (targeted capture). These hybridized complexes are then
captured and concentrated on magnetic beads and stringently washed to remove PCR
inhibitors and all other undesired solutes. Finally, the captured miRNAs are eluted from the
beads, circularized and quantified using SomaGenics’ miR-ID® RT-gPCR assays. As a
result, miR-Direct® provides higher sensitivity than other methods, allowing reliable and
reproducible quantification of miRNAs with very low abundance. In addition, miR-ID® is
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uniquely capable of discriminating miRNA isoforms and isomiRs that vary in sequence or i .-{j:

length by as little as one nucleotide along any position of the miRNA sequence, oe}' I\Q ‘ Q-"\ \0\: ‘Q_ﬂ' *not detected
outperforming other qPCR methods in this respect. Sample processing up to the reverse \Q' @\ N

transcription step is performed in a single tube. miRNA levels can be measured regardless miR-Direct® is not inhibited by heparin N\

of whether the samples were collected in EDTA, citrate, or heparin, whereas most

commercially available purification methods are incompatible with heparin-containing * Analysis of urine samples collected from 4 healthy volunteers
plasma. Here we present data showing the application of miR-Direct® for quantification of * Clevels of miRNAs that were not detected were set to 40 (max. number of cycles run)

miRNAs in plasma, serum, whole blood, and urine. miR-Direct® may be used for validating * Comparison of miR-Direct with TagMan ABC kit

miRNA sequencing data and biomarker candidates as well as for developing diagnostic (e.g. D : . .

liquid biopsy) and prognostic applications for circulating miRNAs, including canonical and onor matched plasma samples collected with EDTA or heparin were purified * C,levels of miRNAs that were not detected were set to 40
non-canonical miBRNA forms such as isomiRs. by miR-Direct (left panel) or column kit (right panel). miRNAs were analyzed (max. number of cycles run)

using miR-ID® RT-gPCR. 200 uL biofluid was input into miR-Direct assay, 8 uL
plasma equivalent was input into the column-purified samples.

MiRNA as biomarkers

miR-Direct® robustly detects miRNAs in whole blood
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Challenges in quantifying cf-miRNAs 2 plasma donors using miR-Direct®

1. Pre-analytical variables
_ miR-ID® assays
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miR-1D® No liquid/liquid extraction or column purification needed
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Technical reproducibility and sensitivity is examined by miR-Direct (blue), miRNeasy
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Kumar et af (2011) ANA17: 365 N A I column purification (red), and miRNeasy Serum/Plasma kit column (black) of 4 %+ Superior specificity
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nghly sen§|t|ve ‘?P?R method (8 log dynarmc r.ange) the same plasma whereas the equivalent of 8 yL plasma was input into the miRNeasy-
* Multiplex circularization and cDNA synthesis prior to qPCR purified samples versus 28.6 yL . miR-ID RT-gPCR is used for all purification methods
« Superior SNP discrimination at any position on the miRNA so that the data can be directly compared. The difference between the predicted and Acknowledgement. This project was supported in part by NIH/NCI SBIR
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« Distinguishes 3’-end modifications (2’-OMe/2’-OH)




