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Non-coding RNA in the cell-free
component of the blood

* small ncRNAs (<200 nucleotides)

microRNAs (miRNAs)
transfer RNAs (tRNAs)
piwi-interacting RNAs (piRNAs)

transcription initiating RNAs (tiRNAs)
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small RNA 3' adaptor

Small RNA sequencing Vil S @ OHY § S

ligation

5' adaptor

Advantages Sadaptor 5 e— 4 5 (P e—
. . . ligati
* simultaneous detection of all miRNAs i
* including novel and isomiRs DNA_ e ——
Disadvantages 3 —_—
. . amplification g:— 3:
* demanding computational analysis - Semple ok
ﬁg;gry e S
—> many new small RNA-seq approaches...
small RNA randomized 3' adaptor
3" adaptor 5' (P — OH 3' + 5o 3
ligation )
' | c¢DNA C ————————————— e G
randomized 5 adaptor synthesis 3 — Yy
5'adaptor 5 e——N3 4 5P — 3
ligation .‘ 3 —_—
amplification g:— g‘
cDNA 5" e— N — ) — 3 —— '
synthesis 3 —— —/ — 3
1 UMI sample index
3 S.=“\-_ “““ — small RNA e —
amplification 3’_N‘NN\ —:'\‘: — Ilbrary T
_ 3
, sample index
small RNA - — NN O . S —— - ——
library : S— N S——

Benesova, S. et al. Diagnostics 11.6 (2021)



Small RNA sequencing — sample preparation

1. SAMPLES 2. ISOLATION 3. QUALITY CONTROL
8 breast cancer patients miRNeasy Serum/Plasma Kit I. Isolation homogeneity
2x 400 pul of plasma  Cel-miR-39
=  Ath-miR-159a
—_— —_— Il. Hemolysis rate
* A414<0.25

e dCt miR-451a — miR-23a< 10
(Blondal et al. 2013)

A Ct
ng/ul miR-451
M ath-159a | miR-16-5p miR-23a

.- 3.7

20.1 27.7 20.5

4. LIBRARY PREPARATION

 NEXTFLEX Small RNA-Seq Kit ~ 20.3 27.9 21.4
(Bioo Scientific) 2.9 20.2 27.8 20.6 7.4
- 3.0 20.1 27.6 20.9 7.1
* QlAseq miRNA UDI Library Kit o 2 20 210
(Qiagen) 2.1 20.5 27.4 21.3 8.2
8 3.0 20.4 27.6 21.5 6.4

2.3 20.3 28.3 22.0 8.3



Small RNA sequencing — NEXTFLEX Small RNA-Seq Kit

* Qubit™ dsDNA HS Assay Kit * Agilent 2100 Bioanalyzer
[FUl_4
Library Fragment 2000~ ‘
Sample  conc. lenght i |
(ng/ul) (bp) o U | S
1 44.2 152 A A M A LU L1 o
2 1.9 152 oo 3 i
3 41.2 150 7000 — —
4 40.8 152 2000 — ——
700 —
5 22.6 151 e
6 38.2 152 x =
7 44.0 152 el —|
8 1.1 152 100 — —

* NextSeq 500/550 High Output Kit v2.5, 75 cycles (lllumina)



Small RNA sequences

FastQC: Sequence Length Distribution
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Small RNA sequencing - miRNAs

* log2 expression levels

* 16-28 bp in length « Normalisation by CPM method
* Mapping with BWA to miRBase v22.1
$ . R
% of mapped Number of . . ‘ g ;
Sample miRNA % of all detected unique - i : i { i 2
sequences  sequences miRNAs - i f I I
1 61.9 41.4 651 5
2 71.5 57.3 530 2 10, I
3 75.5 53.8 640 %
4 71.4 55.0 598 N
5 63.6 42.1 543 = N ;
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Small RNA sequencing - piRNAs

e 10-36 bpinlength

* Mapping with BWA to piRNAdb v1.7.5 % of mapped Number of
Sample piRNA % of all  detected unique
FastQC: Sequence Length Distribution sequences sequences pPiRNAs
e 1 20.5 19.7 459
10000000 2 15.1 14.0 304
_ 3 7.0 6.5 493
4 10.4 9.8 397
5 9.2 8.6 288
2500000 6 9.1 8.5 470
7 8.8 8.1 380
T 8 11.3 8.8 79

Sequence Length (bp)




Small RNA sequencing — the most represented miRNAs

e represented more than 5% within the sample
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* The 20 most expressed miRNAs

hsa-miR-451a
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hsa-miR-143-3p
hsa-miR-320a-3p
hsa-miR-423-5p
hsa-miR-3184-3p



Small RNA sequencing vs ddPCR

* QlAcuity (Qiagen), QlAcuity software suite (v2.1.8.23, Qiagen)

Digitalization Amplification

ADVANTAGES DISADVANTAGES

* absolute quantification e targeted analysis

* no standard curve required * lower dynamic range
* more tolerant to some PCR inhibitors * higher price

* small fold change differences can be detected




Small RNA sequencing vs ddPCR

* The highly expressed miRNAs in plasma
* hsa-miR-451

Method [JJ] ddPCR [l SEQ miR-451

o400 k
400 k] 2
@ = 300 k
‘5. 300 kA o
S =
e 200 k
= 200k; 5 .
R @ 100 ki
c 100 k1 I 8 .
€
0 ki -.l - l o W l m S 0k R=0.61,p=0.14 | |
1 2 3 4 5 6 7 0k 50 k 100 k 150 k

Sample copies/ul - ddPCR



Small RNA sequencing vs ddPCR

miRNAs with medium or low expression in plasma
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Small RNA sequencing vs ddPCR
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Conclusions

* Approximately 50% of the detectable small RNA sequences in plasma consist of
mMiRNA.

 The average proportion of detectable sequences represented by piRNA
molecules is 10%.

* The careful choice of methods for verification of the quality of samples and for
small RNA sequencing results is essential.

* Accuracy of quantification of miRNAs by NGS differs for high versus medium

and low abundant miRNA molecules.



Mutation detection in cfDNA using ddPCR

* Optimization of dPCR for detecting KRAS and TP53 mutants

* Colorectal and ovarian cancer patients KRAS ¢.34G>T; p.G12C  TP53 43687; c.641A>G
KRAS c.35G>A; p.G12D TP53 10758; c.659A>G
KRAS ¢.35G>T; p.G12V TP53 10660; c.818G>A

KRAS ¢c.38G>A; p.G13D
METHODOLOGICAL WORKFLOW

* 1 mlof plasma sample KRAS p.G12A |
* QIlAamp Circulating Nucleic Acid Kit o S i
 Qubit dsDNA HS Assay Kits

KRAS p.G12C

QlAcuity dPCR
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