Evaluating the influence of collection tubes and extraction kits on miRNA recovery in cancer biomarker research
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Cell-free RNAs, especially microRNAs (miRNAs), are emerging as valuable biomarkers in cancer research and other diseases.
These small, non-coding RNA molecules circulate in the bloodstream, offering insights into the physiological and pathological
states of various organs and tumors. However, the stability of miRNAs in blood samples can be significantly affected by the type
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of blood collection tube used and the handling and processing of blood samples. While the extraction of miRNAs from plasma or A NAL Proteln+ B 100,000000 — =21 L NAL Proteln+
serum is critical for their analysis, the choice of extraction kit can significantly influence the yield and quality of the isolated RNA. 10,000,000 MRS .’ﬁ e
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Blood from self-declared healthy donors was collected into EDTA, ACD-A, citrate, Nucleic Acid BCT, and Protein Plus BCT and 10
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RNA extractions were executed per the manufacturer’s protocols, where plasma input volume per RNA extraction kit was as
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For RNA spike-in experiments, 0.1 pL UniSP2/4/5 (QIAGEN, 339290) per 100 pL plasma was added to the lysis reagent. h% e R . £ x b ;- 2 t 3 g t
For the miRNA stability study, RNA was extracted from 200 pL of individual plasma samples using the Promega Kkit. 0 40 l T f 1
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For each tube and timepoint, extraction was performed in triplicate for the RNA extraction kit study and in singlicate for the FELSS F8FE FF5LE S ESS ST FTLH FTITPF F§5FPF 8PS
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quantified by gRT-PCR using the miRCURY® LNA® RT and SYBR™ Green PCR Kits and miRCURY LNA miRNA PCR Assays (QIAGEN).
The plots display Ct (Cycle threshold) values adjusted to equalize the differences in the plasma input and elution volumes
of RNA extraction.
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Figure 2. (A, B) Concentration of endogenous miRNA (A) or mRNA (B) in plasma isolated from samples collected into EDTA, citrate, Nucleic

Maxwell Systems and the Maxwell RSC miRNA Plasma and Serum Kit are for Research Use Only.
Not for use in diagnostic procedures.

Acid BCT (NAC), and Protein Plus BCT (Protein+). miRNA concentrations are shown as Ct values on the Y-axis in reverse scale and mRNA
concentrations are shown as copies / mL plasma (pooled plasma from 5 donors). (C, D) Abundance (Ct) of various endogenous miRNA (C)

and spiked-in RNA (D) in plasma isolated from samples collected into EDTA, citrate, NAC and Protein+. The bar represents interquartile
range of miRNA or RNA Spike-In concentration in samples from draw to day 5. The x-axis labels correspond to RNA extraction kit choices

and input volumes (in pL).
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Figure 1. Blood from self-declared healthy donors was collected into EDTA, ACD-A, citrate, Nucleic Acid BCT, or Protein Plus BCT.
At draw or after 1, 3, or 5 days at ambient temperature, plasma was isolated, then miRNA or mRNA was extracted and analyzed.
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Draw-time plasma miRNA concentrations are maintained in samples collected into
Nucleic Acid BCT and Protein Plus BCT
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Figure 3. Concentration of various miRNA extracted from plasma isolated from samples collected into EDTA, ACD-A, Nucleic Acid BCT
(NAC), and Protein Plus BCT (Protein+) using the Maxwell RSC miRNA, Plasma and Serum Kit (Promega, 200 pL sample volume). miRNA
concentrations are shown as Ct values on the Y-axis in reverse scale. The x-axis is stratified based on donor (n=6, labeled A-F).

CONCLUSIONS

These data underscore the immense importance of selecting appropriate blood collection tubes and extraction kits to
optimize miRNA recovery from plasma samples. Careful consideration of these factors is essential for obtaining reliable
results in clinical studies involving circulating miRNAs. When paired with the automated miRNA extraction kit from Promega

Corporation (Maxwell RSC miRNA Plasma and Serum Kit), Nucleic Acid BCT and Protein Plus BCT provide researchers flexibility

in sample processing and shipping protocols without concern for ex vivo changes to the sample composition or resultant
suboptimal analyte recovery.
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Contact stabilization@streck.com
for more information about Streck products!

Maxwell is a registered trademark of the Promega Corporation
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