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A high-throughput and automated method for plasma microRNA

library preparation and evaluation of its cross-batch performance
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[ Abstract] Objective To establish a high-throughput (96 samples per batch) and automated miRNA
library construction method for the quantification of miRNAs in low-input plasma samples, and to
systematically assess the reliability and cross-batch concordance of the method. Methods Based on the
NEXTFLEX®small RNA-seq kit and Sciclone® NGSx workstation of PerkinElmer, we established an
automated miRNA library construction method. To mimic the clinical samples, three types of reference
plasma samples were collected separately from a healthy male, a healthy female and patients with type 2
diabetes. Four batches of miRNA libraries of the reference plasmas were constructed with the automated
method. We evaluated the cross-batch concordance from the aspects of miRNA detection, absolute
quantification, relative quantification and differentially expressed miRNAs between different samples.
Results The concordance of miRNA detection: the average Jaccard indexes of intra-batch and inter-batch
comparisons were 0.61 and 0.62, respectively; the concordance of miRNA absolute quantification: the
average Pearson correlation coefficient was 0.96 for both intra-batch and inter-batch comparisons; the
concordance of relative quantification: the inter-batch correlation coefficients were 0.74 on average. More

than 60% of differentially expressed miRNAs were detected reproducibly across batches. Conclusion
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We established a high-througput and automated plasma miRNA library construction method with high inter-

batch and cross-batch concordance, making it suitable for miRNA profiling of plasma samples from large

cohort studies.
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Principal component analysis of miRNA expression profiles from libraries constructed with manual protocol (A), vendor-provided automated
library construction protocol (B), and optimized automated library construction protocol (C).
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Fig 2 Optimized automated library construction method demonstrated improved power in discriminating

biologically distinct groups of samples

*1 BIUEERFRUSHIGER
Tab 1

Parameter optimizations and their impacts on library quality

Excess 3'-adapter removal 5.0 0.05 1.4 0.05 1.5 0.06
ADS 20 pl. 25 pl
Isopropanol 45 pL 60 pL
Elution buffer Water Resuspension buffer
Excess 3'-adapter removal; 5’ Ligation; Reverse transcription
Incubation condition Workstation Thermocycler 1.4 0.07 1.1 <<0.01 1.1 0.06
Reagent storage condition Workstation Freshly prepared 1.2 0.37 1.0 0.70 1.0 0.80
Bead cleanup
Bead selection Selected Unselected 1.9 0.02 1.1 0.02 1.3 0.01
Total = = 3.9 <0.01 1.4 <0.01 1.7 <0.01

Student s test (/-test) was used for comparisons of quality between libraries constructed using optimized parameters and vendor-provided parameters.
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Tab 2 Quality overview of the libraries constructed with optimized automated protocol

P10 1/2/3 21.84/20.28/24.24 11.97/9.42/9.33 353/307/288 1570/1 437/1 543
P11 1/2/3 7.66/29.76/88.32 5.91/6.22/9.80 392/398/409 1684/1811/2 078
PM 1/2 16.44/77.04 10.50/10.82 315/335 1 444/1 843

b
P10 1/2 50.64/28.56 19.80/15.61 391/365 1908/1 707
P11 1/2/3/4 31.44/40.08/39.36/35.04 19.36/12.58/9.01/16.88 394/437/472/268 1958/1963/2 127/1 233
PM 1/2 32.88/36.96 16.65/11.31 354/354 1716/1 943

©
P10 1/2/3 26.64/36.00/19.92 19.00/18.14/13.94 339/372/238 1611/1719/1 323
P11 1/2/3 36.00/23.04/32.88 18.84/11.11/22.15 390/375/307 1951/1 809/1 575
PM 1/2 18.24/30.00 20.39/15.53 283/309 1389/1 556

d
P10 1/2/3 20.46/18.84/41.52 21.28/27.86/17.28 360/347/351 1467/1 486/1 564
P11 1/2 46.68/17.34/42.48 12.14/14.88/20.53 396/380/317 1764/1 624/1 445
PM 1/2 36.00/48.48 18.16/16.27 306/322 1657/1 726

[ T T T r— [ 1 1 Tt
Nl e H B
— T — — ——

= e

The heatmap shows expression levels for each of the 151 miRNAs expressed (CPM>>1) across all libraries. Expression levels represent log,-

transformed CPM. The Euclidian distance is used as the distance metric and the ward.D method is used in the hierarchical clustering analysis.
3 RAMUBEEFUREFFEREIRS MRS E YR H miRNA RiZEFEHRE

Fig3 Heatmap of miRNA expression matrix of plasma reference materials profiled in multiple batches with the optimized

automated library construction protocol
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A': Schematic overview of study design; B: Number of miRNAs detected in four batches; C: Inter- and intra-plasma concordance of miRNA

detection; D: Intra- and inter-batch concordance of miRNA detection for each reference plasma.
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Pearson correlation coefficient
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Type of comparison

A': Intra- and inter-batch reproducibility of miRNA expressions for each reference plasma; B: Pairwise Pearson correlation coefficients between

miRNA expressions of 32 libraries.
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Fig5 Cross-batch concordance of absolute-expression measurements
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Fig 6 Cross-batch concordance of relative-expression between P10 and P11 samples
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A': Volcano plots show the differential expression analysis between P10 and P11 samples in batches a, ¢ and d; B and C: Venn diagrams

comparing up-regulated miRNAs and down-regulated miRNAs identified in batches a, ¢ and d.
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Fig 7 Cross-batch concordance of differentially expressed miRNAs between P10 and P11 samples
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