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Figure S1 
Comparison of miXplore sequencing results and RT-qPCR validation for three selected miRNAs. The graph shows the log2 fold change of detected miRNA expression compared to the mean expression. Values are mean +SD.
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Figure S2 TapeStation profile of SMARTer smRNA-Seq and NEBNext libraries prior to gel size selection
Small RNA libraries were prepared according to the manufacturer’s instructions and 1 µl pf each sample was analysed with a High Sensitivity D1000 ScreenTape on a 4200 TapeStation system (both Agilent) prior to size selection on the gel. An example for plasma, serum and brain is indicated for the two kits without bead based purification. The peak predicted to correspond to miRNAs plus adapters is highlighted in orange. Libraries prepared with 3’ tailing methodology (SMARTer smRNA-Seq) result in the presence of a large variety of RNA species with variable sizes. In contrast, more defined small RNA peaks are visible in the libraries prepared with NEBNext. Peaks ~20 nt shorter than the predicted miRNA peak are likely to correspond to adapter dimers.
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Figure S3 TapeStation profile of size-selected pooled libraries for each kit.
Small RNA libraries were prepared from the miRXplore universal reference, plasma, serum brain tissue according to the manufacturers’ instructions. Following size selections libraries were pooled in an equimolar ratio for each kit and 2 µl where analysed on a D1000 High Sensitivity ScreenTape. Expected sizes for miRNA and adapters were as follows: ~150 bp for Nextflex, ~176 for SMARTer smRNA-Seq, ~147 for NEBNext and ~173 for QIAseq. Due to salt levels in library solvents the observed sizes can be higher than expected. All library preparation protocols resulted in the presence of RNA species larger than miRNA (high molecular weight ‘contamination’ in the TapeStation profile). Peaks ~20 nt shorter than the predicted miRNA peak are likely to correspond to adapter dimers. (B) Percentage of reads mapping to adapters compared to total reads. Values +/- SEM.

[image: ]Figure S4 Overlap of the miRNA signatures in human plasma, human serum and murine brain.
The overlap of the 20 most abundant miRNAs (utilising the mean percentage frequency) between each methodology are indicated as Venn diagrams for (A) human plasma, (B) human serum and (C) murine brain. The list indicates miRNAs that ranked among the 20 most abundant miRNAs for all kits.
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Table S1 Summary of HTSeq counting statistics and correlation analysis for the miRXplore universal reference.
Counting statistics of the miRXplore universal reference. BSC and NEB were sequenced utilising NextSeq sequencer, CLT with a HiSeq 2500 sequencer and QIA on MiSeq (all Illumina). No mismatch tolerated during bowtie mapping (-v0 option) and reads mapping more than 20 times to the genome were discarded (-m20 option). 
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Table S2 Summary of library size, bowtie mapping and HTseq counting statistics for human plasma samples. 
BSC and NEB were sequenced utilising NextSeq sequencer, CLT with a HiSeq 2500 sequencer and QIA on MiSeq (all Illumina). One mismatch tolerated during bowtie mapping (-v1 option). Reads mapping more than 20 times to the genome were discarded (-m20 option). The -m20 option filtered out a considerable amount of reads in samples prepared with the SMARTer smRNA (CLT) kit. Sample biotype composition was calculated in percentage compared to total mapped reads. Libraries prepared with Nextflex (BSC) or QIAseq (QIA) were most enriched in miRNA reads. BSC: Bioo Scientific; Clontech: CLT; NEB: New England Biolabs; QIA: Qiagen
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Table S3 Summary of library size, bowtie mapping and HTseq counting statistics for human serum samples. 
BSC and NEB were sequenced utilising NextSeq sequencer, CLT with a HiSeq 2500 sequencer and QIA on MiSeq (all Illumina). The bowtie v1 option refers to one tolerated mismatch during mapping. -m option was set to 20, so reads that mapped more than 20 times to the genome were discarded. The -m20 option filtered out a considerable amount of reads in samples prepared with the SMARTer smRNA-Seq (CLT) kit. Sample biotype composition was calculated in percentage compared to total mapped reads. Serum libraries prepared with QIAseq kit (QIA) contained the highest percentage of reads mapping to miRNAs. BSC: Bioo Scientific; Clontech: CLT; NEB: New England Biolabs; QIA: Qiagen 
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Table S4 Summary of library size, bowtie mapping and HTseq counting statistics for murine brain samples. 
BSC and NEB were sequenced utilising NextSeq sequencer, CLT with a HiSeq 2500 sequencer and QIA on MiSeq (all Illumina). One mismatch was tolerated during bowtie mapping (-v1 option). Reads mapping more than 20 times to the genome were discarded (-m20 option). Sample biotype composition was calculated in percentage compared to total mapped reads. Libraries prepared with the NEBNext protocol were most enriched in miRNAs. For the BSC kit, more than 99% of the reads in the ‘other sRNA category’ were snoRNA mapping reads (data not shown). BSC: Bioo Scientific; Clontech: CLT; NEB: New England Biolabs; QIA: Qiagen
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miRXplore BSC-U1 BSC-U2 CLT-U1 CLT-U2 NEB-U1 NEB-U2 QIA-U1 QIA-U2

# mapped reads 590,000 590,000 590,000 590,000 590,000 590,000 590,000 590,000

# aligned reads 535,020 533,607 506,991 508,685 546,286 546,420 538,853 542,951

% aligned reads 90.7 90.4 85.9 86.2 92.6 92.6 91.3 92.0

# no feature 54,980 56,393 83,009 81,315 43,714 43,580 51,147 47,049

%no feature 9.3 9.6 14.1 13.8 7.4 7.4 8.7 8.0

CV 1.461 1.361 1.418 1.500 2.574 2.685 1.532 1.455

SAMPLE CHARACTERISTICS



ADAPTER TRIMMING,  BOWTIE MAPPING v0, HTSEQ ALIGNING


image6.emf
HUMAN PLASMA BSC-P1 BSC-P2 CLT-P1 CLT-P2 NEB-P1 NEB-P2 QIA-P1 QIA-P2

total reads 2,006,714 9,069,254 1,286,058 1,550,674 9,499,563 11,641,449 2,420,205 2,627,259

# passing filter 1,812,265 8,253,906 1,058,011 969,075 7,446,914 9,296,194 1,397,318 2,076,035

% passing filter 90.30 91.01 82.27 62.49 78.39 79.85 57.74 79.02

# total reads 1,812,265 8,253,906 1,058,011 969,075 7,446,914 9,296,194 1,397,318 2,076,035

# mapped reads 1,664,917 7,516,185 773,174 697,259 6,993,025 8,705,952 1,087,609 1,709,904

% mapped reads  91.87 91.06 73.08 71.95 93.91 93.65 77.84 82.36

% suppressed -m <1 <1 7.55 7.42 <1 <1 <1 <1

# aligned reads 1,095,574 4,406,535 241,964 243,349 3,242,729 4,298,549 792,132 1,269,069

% aligned reads 65.80 58.63 31.29 34.90 46.37 49.37 72.83 74.22

# no feature 531,752 2,901,250 527,924 447,971 3,725,510 4,341,809 264,036 351,390

%no feature 31.94 38.60 68.28 64.25 53.27 49.87 24.28 20.55

# ambiguous 37,591 208,400 3,286 5,939 24,786 65,594 31,441 89,445

% ambiguous 2.26 2.77 0.43 0.85 0.35 0.75 2.89 5.23

HUMAN PLASMA BSC-P1 BSC-P2 CLT-P1 CLT-P2 NEB-P1 NEB-P2 QIA-P1 QIA-P2

# miRNA  777,602 2,669,094 17,731 33,741 576,266 1,165,633 616,758 1,052,289

% miRNA  46.71 35.51 2.29 4.84 8.24 13.39 56.71 61.54

# tRNA 5107 132,535 27,547 32,082 30,900 41,586 36,321 50,050

% tRNA 0.31 1.76 3.56 4.60 0.44 0.48 3.34 2.93

# piRNA 26,238 67,360 22,019 25,050 4,764 7,401 15,231 25,315

% piRNA 1.58 0.90 2.85 3.59 0.07 0.09 1.40 1.48

# rRNA 527 13,157 6,582 6,062 12,340 16,022 3,290 2,904

% rRNA 0.03 0.18 0.85 0.87 0.18 0.18 0.30 0.17

# other sRNA 2,658 113,527 23,641 15,262 49,773 41,314 102,845 111,521

% other sRNA 0.16 1.51 3.06 2.19 0.71 0.47 9.46 6.52

# miscRNA  276,073 1,505,296 91,410 65,370 2,585,054 3,049,113 37,116 59,768

% miscRNA 16.58 20.03 11.82 9.38 36.97 35.02 3.41 3.50

# Mt-r/tRNA 6,669 4,845 77,166 93,888 1,147 1,579 5,859 4,511

% Mt-r/tRNA 0.40 0.06 9.98 13.47 0.02 0.02 0.54 0.26



SAMPLE CHARACTERISTICS



ADAPTER TRIMMING WITH CUTADAPT



MAPPING WITH BOWTIE (v1, m20)



ALIGNING READS WITH HTSEQ 
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HUMAN SERUM BSC-S1 BSC-S2 CLT-S1 CLT-S2 NEB-S1 NEB-S2 QIA-S1 QIA-S2

total reads 15,484,29213,599,4191,527,2781,307,262 9,590,476 10,571,0772,730,8732,625,519

# passing filter 12,071,20810,443,693 910,535 757,717 7,368,486 6,270,884 1,242,7881,155,652

% passing filter 77.96 76.80 59.62 57.96 76.83 59.32 45.51 44.02

# total reads 12,071,20810,443,693 910,535 757,717 7,368,486 6,270,884 1,242,7881,155,652

# mapped reads 9,441,798 7,922,337 638,766 527,485 6,070,866 5,346,465 798,724 714,531

% mapped reads  78.22 75.86 70.15 69.62 82.39 85.26 64.27 61.83

% suppressed -m <1 <1 10.84 8.28 <1 <1 <1 <1

# aligned reads 5,832,511 4,446,003 72,564 83,090 2,900,322 2,608,531 455,164 407,793

% aligned reads 61.77 56.12 11.36 15.75 47.77 48.79 56.99 57.07

# no feature 2,590,477 2,594,248 565,277 443,530 2,925,652 2,648,380 221,190 222,448

%no feature 27.44 32.75 88.50 84.08 48.19 49.54 27.69 31.13

# ambiguous 1,018,810 882,086 925 865 244,892 89,554 122,370 84,290

% ambiguous 10.79 11.13 0.14 0.16 4.03 1.68 15.32 11.80

HUMAN SERUM BSC-S1 BSC-S2 CLT-S1 CLT-S2 NEB-S1 NEB-S2 QIA-S1 QIA-S2

# miRNA  3,957,761 2,483,030 6,608 7,557 672,343 524,957 322,626 280,645

% miRNA  41.92 31.34 1.03 1.43 11.07 9.82 40.39 39.28

# tRNA 2,017,858 2,305,303 36,198 34,523 1,007,866 716,799 193,374 180,446

% tRNA 21.37 29.10 5.67 6.54 16.60 13.41 24.21 25.25

# piRNA 312,668 269,339 6,322 6,298 84,400 36,787 36,450 27,407

% piRNA 3.31 3.40 0.99 1.19 1.39 0.69 4.56 3.84

# rRNA 47,751 22,385 8,832 10,830 47,506 16,277 1,603 1,825

% rRNA 0.51 0.28 1.38 2.05 0.78 0.30 0.20 0.26

# other sRNA 17,195 20,613 5,655 3,607 8,030 6,046 4,477 5,868

% other sRNA 0.18 0.26 0.89 0.68 0.13 0.11 0.56 0.82

# miscRNA  639,783 630,943 8,771 15,939 1,625,719 1,684,047 9,973 14,079

% miscRNA 6.78 7.96 1.37 3.02 26.78 31.50 1.25 1.97

# Mt-r/tRNA 3,569 1,345 21,011 24,314 376 177 1,365 1,371

% Mt-r/tRNA 0.038 0.017 3.289 4.609 0.006 0.003 0.171 0.192



SAMPLE CHARACTERISTICS



ADAPTER TRIMMING WITH CUTADAPT



MAPPING WITH BOWTIE (v1, m20)



ALIGNING READS WITH HTSEQ 


image8.emf
MOUSE BRAIN BSC-B1 BSC-B2 CLT-B1 CLT-B2 NEB-B1 NEB-B2 QIA-B1 QIA-B2

total reads 8,598,46212,783,6741,283,9862,388,9424,495,5133,421,6982,083,6752,109,839

# passing filter 7,904,04811,244,783 708,313 1,006,3533,876,3292,828,7121,724,6141,775,925

% passing filter 91.90 88.00 55.20 42.10 86.20 82.70 82.80 84.20

# total reads 7,904,04811,244,783 708,313 1,006,3533,876,3292,828,7121,724,6141,775,925

# mapped reads 7,425,49710,284,662 475,386 665,038 3,596,2572,588,5371,666,4781,720,611

% mapped reads  93.95 91.46 67.12 66.08 92.77 91.51 96.63 96.89

% suppressed -m 1.14 1.84 14.13 10.37 <1 <1 <1 <1

# aligned reads 6,937,239 9,557,797 310,779 389,051 3,348,5052,359,0871,582,0991,640,001

% aligned reads 93.42 92.93 65.37 58.50 93.11 91.14 94.94 95.32

# no feature 368,170 531,997 158,947 267,653 223,883 212,107 66,602 68,913

% no feature 4.96 5.17 33.44 40.25 6.23 8.19 4.00 4.01

# ambiguous 120,088 194,868 5,660 8,334 23,869 17,343 17,777 11,697

% ambiguous 1.62 1.89 1.19 1.25 0.66 0.67 1.07 0.68

MOUSE BRAIN BSC-B1 BSC-B2 CLT-B1 CLT-B2 NEB-B1 NEB-B2 QIA-B1 QIA-B2

# miRNA  4,464,107 6,909,904 84,983 102,312 3,060,7522,133,3561,377,9871,515,763

% miRNA  60.12 67.19 17.88 15.38 85.11 82.42 82.69 88.09

# tRNA 180,921 608,272 20,520 24,529 103,949 77,109 19,479 17,720

% tRNA 2.44 5.91 4.32 3.69 2.89 2.98 1.17 1.03

# piRNA 65,262 65,924 167,179 209,970 87,060 67,937 17,321 19,010

% piRNA 0.88 0.64 35.17 31.57 2.42 2.62 1.04 1.10

# rRNA 334 738 157 296 581 484 64 67

% rRNA 0.004 0.01 0.033 0.045 0.016 0.019 0.004 0.004

# other sRNA 2,193,936 1,874,358 17,852 27,462 65,740 56,068 163,307 83,102

% other sRNA 29.55 18.22 3.76 4.13 1.83 2.17 9.80 4.83

# miscRNA  17,871 28,391 4,832 6,722 22,865 17,888 2,373 2,867

% miscRNA 0.24 0.28 1.02 1.01 0.64 0.69 0.14 0.17

# Mt-r/tRNA 8,862 39,776 14,469 16,415 3,336 3,075 1,350 1,389

% Mt-r/tRNA 0.12 0.39 3.04 2.47 0.09 0.12 0.08 0.08



SAMPLE CHARACTERISTICS



ADAPTER TRIMMING WITH CUTADAPT



MAPPING WITH BOWTIE (v1, m20)



ALIGNING READS WITH HTSEQ 
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