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Pioneering the Revolution: Enrich. Purify. Discover.
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What is Liquid Biopsy?

A minimal invasive technology for detecting signs of cancer and other diseases
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Non-invasive

Prenatal Diagnostics

Oncology Non-invasive

transplantation

rejection monitoring

Analysis of cell-free donor DNA 

circulating in recipient blood

•Reports show that the

concentration of circulating

donor DNA is increasing, when

transplantation rejection is

initiated

•Current method after heart

transplantation: up to 15 heart

biopsies in the first year after 

transplantation

•Circulating DNA from blood

allows a non-invasive way to

monitor transplatation rejection

•Market status: research

Clinical applications – circulating DNA
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Analysis of cell-free fetal DNA 

circulating in maternal blood via 

NGS

•Trisomy 21/18/13 and sub-

chromosomal aberrations

•Current method: 

Amniocentesis & 

Karyotyping

•Driver for prenatal testing: 

invasiveness of existing 

method

• Increased risk of abortion

•Adoption rate: 17%

•RhD

•Current method: Treatment 

of all RhD negative women 

with Anti-D prophylaxis

•Adverse effects of treatment   

•Driver: Healthcare system 

push 

•Market status: mature

Analysis of cell-free tumor DNA 

circulating in patient blood via PCR 

and NGS

1. Non-invasive Cancer Screening

•e.g. Septin 9 or Gemini PCR 

tests for Colorectal Cancer 

•Market status: first tests on 

market and clinical trials

2. Liquid biopsy for PHC

•Reports show that circulating 

DNA can be used to detect and 

monitor solid tumors

•Less invasive than tissue 

biopsy

•Enables monitoring of multiple 

cancers in one patient from 

one sample

•Market status: research
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Why is Liquid Biopsy such a Hot Topic?
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The promise of Liquid Biopsy means for

patients: Easier, safer and less painful 

access to samples

physicians: More precise, real-time 

monitoring of treatment success

pathologists: More comprehensive 
monitoring than single-site biopsies

researchers: New insights into 
biomarkers & disease mechanisms 
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We are at the Forefront of Research with our Solutions

QIAsymphony & 

Targeted NGS 

panels

ExoEasy Maxi Kit

Manual ccfDNA

isolation

AdnaTest

BreastCancer
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Insights into circulating, cell-free DNA 

ccfDNA, cfDNA, ctDNA
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ccfDNA analysis – Typical Workflow & Challenges

Blood cells lyse during 

storage & transport and 

release DNA which impacts 

the sample’s original 

ccfDNA level
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Plasma 

preparation

& storage

Data analysis 

& 

Interpretation

ccfDNA

extraction

NGS

PCR

Blood 

collection 

and 

stabilization

ccfDNA in blood

• is available only in very low 

amounts (1–50 ng / ml blood)

and amounts are highly variable

• is highly fragmented (typical size 

is 170bp)

The target ccfDNA is 

masked by a background 

of maternal or wild-type 

ccfDNA

Challenges:
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Use the best! Our Solutions for ccfDNA Analysis
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• QIAseq Targeted DNA 

Panels utilizing Unique 

Molecular Indices (UMIs) to 

confidently detect low-frequency 

variants.

• QIAseq cfDNA Library Kits
Dedicated solution for whole 

genome sequencing of ccfDNA

• Biomedical 

Genomics 

Workbench

• Ingenuity 

Variant Analysis
Accurate

identification of

actionable variants

• GeneReader NGS 

System

Complete Sample to Insight NGS solution designed 

for clinical oncology labs to deliver actionable insights 

• QIAGEN Clinical 

Insight

Research applications on Illumina or IonTorrent

Blood 

collection & 

stabilization

ccfDNA

extraction

NGS 

analysis

Data analysis 

& 

interpretation 

• PAXgene Blood 

ccfDNA Tubes
ccfDNA stabilization, 

prevent blood cell lysis 

and release of genomic 

DNA during collection, 

transport & storage

• QIAamp MinElute ccfDNA kits
Manual or automated on QIAcube

• EZ1 ccfDNA kits
Automated on EZ1 Advanced XL

• QIAsymphony DSP Circulating 

DNA Kit 
Flexible for any blood collection tube, 

ideal for IVD workflows

• QIAsymphony PAXgene Blood 

ccfDNA Kit (RUO)
Integrated workflow from blood collection 

to ccfDNA isolation with optimized 

chemistry & direct primary tube 

processing

For clinical oncology labs

• therascreen EGFR Plasma RGQ PCR Kit 

Companion diagnostics 
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Liquid Biopsy – Proven Clinical Utility

First CE-IVD marked companion diagnostics liquid biopsy workflow

Clinical EGFR predictive testing using circulating tumor DNA from plasma in lung cancer (NSCLC)

 CE-IVD therascreen EGFR assay to support the recent drug label extension to plasma testing 

for IRESSA (gefitinib) when a tumour sample is not evaluable (~15 000 patients/year in Europe currently not 

tested due to missing tissue biopsies (15–20%))

 Assay for 21 EGFR mutations (exon 19 deletions, L858R point mutation, T790M resistance) 

 Complete QIAGEN workflow – from sample to clinical result

 Clinical utility assessed in IFUM study (IRESSA Follow Up Measure)

QIAamp
Circulating NA Kit

therascreen EGFR 
Plasma RGQ PCR Kit

Rotor-Gene Q MDx
Real-time Cycler

Sample 

Isolation
Assay qPCR

Available under CE-IVD regulation only. Not intended for clinical use in USA and Canada

11



Sample to Insight

Table of Contents

12

Liquid Biopsy - Definition

Insights into circulating, cell-free DNA

Exosomes & circulating miRNA - Discover their secrets

Circulating Tumor Cells – Investigate the mechanisms of cancer

Summary



Sample to Insight

13

Exosomes & circulating miRNA -

Discover their secrets
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Exosomes as Circulating Biomarkers
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Exosomes: small membrane vesicles (30–100 nm) , secreted by most cell types into the bloodstream. 

 Exosomes play a central role in cell-to-cell communication.

 The majority of DNA associated with tumor exosomes is double-stranded, representing whole 

genomic DNA.

 Biological molecules (protein, RNA, and miRNA) contained in exosomes are well protected by a 

lipid bilayer membrane that confers a high degree of stability.

Functional biomolecules:

 DNA fragments (exosomal DNA, 

exoDNA)

 Proteins and/or peptides

 mRNA/lncRNA

 microRNA (miRNA)

 Lipids

Rolfo, C. et al. (2014) “Liquid biopsies in lung cancer: the new ambrosia of researchers.” Biochimica et Biophysica Acta 1846, 539.

Klevebring, D. et. al. (2014) “Evaluation of exome sequencing to estimate tumor burden in plasma.” PLOS One 9, e104417.
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Scanning EM of exosomes shedding into the 

blood from a GBM brain cancer cell –

published in Nature Cell Biology, Dec 2008, 

Skog et al.

Exosome/extracellular vesicles shedding from cells

Containing high quality, disease specific RNA

Transmission EM of multivesicular 

bodies in kidney, courtesy of Leileata 

Russo

15
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exoEasy Maxi Kit – exosome isolation analysis made simple

exoEasy Maxi Kit (20)  #76064 

 Isolation of bioactive exosomes and 

extracellular vesicles

 Can be used for cell culture work

 Speed: 25 minutes - no time-consuming 

procedure

 Allows a much faster time to analysis 

 Ease of use allows processing of multiple 

samples in parallel 

 Standardization

 Highest specificity for vesicle isolation 

through affinity membrane binding 

technology

 Excludes non-vesicular protein 

complexes and results in a cleaner 

preparation 

16
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exoEasy Maxi Kit 

Purification of exosomes and other extracellular vesicles (EVs)

Plasma

Serum 

Cell culture supernatant

17
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Ultracentrifugation (UC) Eluate from exoEasy

 Both preparations contain vesicle-shaped structures within an expected size range

 UC: Many smaller, unidentified structures/particles that do not match the expected size

 exoEasy: Intact vesicles with higher purity

Intact vesicles are eluted from the exoEasy column

Scanning EM (20000x magnification) reveals higher purity with exoEasy
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Cryo-EM: Fully intact, spherical vesicles of different sizes 

exoEasy Maxi Kit: 4 ml of plasma, 4 µl of eluate 

Images: Prof. A. Brisson, UMR-CBMN-University of Bordeaux

A B

Extracellular vesicles of different sizes between approximately 50-400 nm diameter 
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Use the best! Our Solutions for ccfRNA Research
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• miScript miRNA PCR System 
Pre-formatted PCR arrays with wet-lab 

verified assays

• RT2 Profiler PCR System

• RT2 lncRNA PCR System
Pathway or disease relevant mRNA or 

lncRNA assays

• GeneGlobe Data 

Analysis Center
free on-line data

analysis

• Ingenuity IPA
Pathway analysis

Exosomes or 

ccf RNA

extraction
Analysis

Data analysis 

& 

interpretation 

• exoEasy Maxi kit
Isolation of bioactive exosomes and 

extracellular vesicles, 25 min from sample to 

analyte

• exoRNeasy Serum/Plasma Kits
Isolates small and large RNAs from 

exosomes and extracellular vesicles

• miRNeasy Serum/Plasma Kit
High-quality exosomal and free circulating

miRNA

• miRNeasy Serum/Plasma Advanced 

Kit
Phenol-free, better yields, easier protocol to 

get high-quality exosomal and free circulating 

miRNA

• QIAamp ccfDNA/RNA Kit 
Cell-free DNA and RNA in one eluate, a new

concept to boost sensitivity

PCR-based analysis

• QIAseq miRNA Library Kit
Lower input required, better data and gel 

free procedure

• QIAseq Targeted RNA Panels
Comprehensive Panels for targeted gene 

expression analysis

NGS-based analysis

• Biomedical Genomics 

Workbench

• Ingenuity IPA
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exoRNeasy — exosome RNA analysis made simple

 Quickly isolates purified total RNA from 

microvesicles

 Enables use of high input volumes for 

sensitive detection of low abundance 

transcripts

 Efficiently isolates mRNA and miRNA 

from plasma or serum

 Specifically enriches for RNA contained in 

vesicles

 Processes multiple parallel samples with 

a convenient spin-column procedure

exoRNeasy Serum/Plasma Kit
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exoRNeasy Serum/Plasma Kit

Sample from microvesicles to total RNA, in just one hour

 Microvesicle 

isolation

 20 minutes

 RNA isolation

 35 minutes

Separate 

Serum/Plasma

Isolate 

Exosomes

Isolate 

RNA
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exoRNeasy Serum/Plasma Kits

 High-quality RNA from microvesicles

 Specifically enriches for RNA contained 

in vesicles

 High sensitivity – start with up to 4 ml 

serum or plasma 

 Speed – 1 h protocol  

 Spin column – ease of use to handle 

multiple samples

Characterization of RNA from Exosomes and Other 
Extracellular Vesicles Isolated by a Novel Spin 
Column-Based Method.

Enderle D, Spiel A, Coticchia CM, Berghoff E, Mueller R, 
Schlumpberger M, et al. (2015)

PLoS ONE 10(8): e0136133. Published: August 28, 2015

exoRNeasy – exosome isolation made simple

23
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Exosome PCR workflow
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Sample 

Collection

& 

Stabilization

Sample 

Isolation

Pre-

Amplification
RT-PCR

Data 

Analysis & 

Interpretation

exoRNeasy

Midi & Maxi Kits

exoEasy  

Maxi Kit

Ingenuity

Pathway 

Analysis

RT²/miScript

PreAMP Kit 

RT²/miScript

PCR Array

RotorGene Q

Exosomes – a novel approach to biomarker identification

Why QIAGEN?

 Faster results using spin column simplicity →no time consuming ultracentrifugation

 High specificity due to affinity binding → excludes non-vesicular protein complexes (no 

precipitation)

 High sensitivity for low abundance RNA → high input volume to detect rare transcripts 

Serum/Plasma

CSF

Cell Culture
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Thank you for attending today’s presentation!

exoRNeasy and exoEasy Kit selection guide

exoRNeasy 

Maxi Kit

77064

exoRNeasy

Midi Kit

77044

exoRNeasy

Starter Kit

77023

exoEasy 

Maxi Kit

76064

Sample volume Up to 4 ml Up to 1 ml
10 Midi & 10 Maxi 

columns

Up to 4 ml S/P

Up to 16 ml medium

Application

Biomarker discovery 

and

low-abundance 

biomarker

Known biomarker 

and high-abundance 

biomarker

If abundance of 

targets are unknown
Analysis of vesicles

Downstream 

application 

Lower copy number 

transcripts

Applications that 

require lowest 

amounts of RNA

Getting started with 

exosome research

EM, particle sizing, 

flow cytometry

e.g. NGS, mRNA 

profiling
miRNA profiling 

To evaluate starting 

volume

Biogenesis and biol. 

function

25
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Circulating Tumor Cells – Investigate the 

mechanisms of cancer
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Analysis of Circulating Tumor Cells – Typical Workflow & Challenges

28

CTC 

enrichment

Molecular 

analysis

Expression 

analysis of 

tumor-

associated 

markers

Blood 

collection & 

stabilization

CTCs are present in a blood sample only at very low 
abundance: 1–10 CTC/ml blood

CTCs change their phenotype & gain capability to 
migrate - EMT (Epithelial-Mesenchymal Transition) 

Stability of CTCs after 
blood collection

Challenges:
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Use the best! Our solutions for CTC research
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CTC 

enrichment

RT-PCR 

analysis

Blood 

collection & 

stabilization

AdnaTest Select
Highly specific tumor cell 

enrichment via 

immunomagnetic cell 

selection

AdnaTest Detect
Multiplex RT-PCR for gene 

expression profiling of 

various cancer-associated 

tumor markers.

AdnaTest Select and Detect system 

A highly specific immunomagnetic cell selection system that 

combines an optimized antibody mixture with highly sensitive 

RT-PCR technology.

• For isolation and molecular characterization of CTCs

• Highest CTC specificity and sensitivity

Recommended to use 

ACDA blood collection 

tubes from Becton 

Dickinson (BD) in 

combination with 

AdnaTubes
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Liquid Biopsy – CTC Products

Each AdnaTest uses a unique combination of different antibodies and targets

Blood 
collection

(5ml)

Result

2-Step procedure: 5 hours

Enrichment of 
CTCs using 
antibody 
coated beads Cell lysis

Multiplex

RT-PCR

 Selective enrichment of CTCs using magnetic beads conjugated with an optimized 

capturing antibody mix 

 Multiplex RT-PCR detection based on a combination of tumor associated marker

 Easily to be integrated into clinical laboratory routines
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Liquid Biopsy – CTC Products

31

CTC isolation made easy

 Reliable detection and quantification of 

CTCs from blood using COCP

 Proven combination of tumor associated 

markers at mRNA level provides required 

specificity and sensitivity

 High specificity and reduced bias due to 

limited marker range

Product range:

 AdnaTest ColonCancer

 AdnaTest BreastCancer

 AdnaTest ProstateCancer

 AdnaTest OvarianCancer

 AdnaTest Melanoma

 AdnaTest EMT StemCell
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Liquid Biopsy

33

Full solution coverage for high quality sample preparation

Circulating 

Nucleic Acids

Exosomes & 

exosomal

RNA

Circulating 

Tumor Cells

 Efficiently recovers small, fragmented DNA from plasma, 

serum, or urine

 Allows flexible input volumes (up to 5 ml) to give 

maximum detection sensitivity

 Molecular Biology Application and In Vitro Diagnostic Use 

kits, manual or automated on QIAsymphony

 Purification of total RNA contained in extracellular 

vesicles - 1h protocol

 Isolation of intact vesicles for additional downstream 

applications (proteomics)

 High specificity through affinity membrane binding 

technology - no precipitation or UC

 Reliable isolation of CTCs from whole blood 

 Proven combination of tumor associated markers at 

mRNA level provides required specificity and sensitivity

 High specificity and reduced bias due to limited marker 

range

QIAamp® Circulating Nucleic Acid Ki

exoRNeasy Serum/Plasma kits

exoEasy Maxi Kit

AdnaTest
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Liquid Biopsy challenges
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Each area has its own challenges

Free circulating Nucleic acids

 Low concentration (1-50 ng 

DNA/ ml plasma)

 ccfDNA is highly fragmented

 Background DNA through 

hemolysis

Exosomes

 Lengthy and complex 

isolation procedures

 Background from cellular 

RNA

 Detection of low-abundance 

RNAs

Circulating Tumor Cells

 Rare (1-10 CTC/ml blood)

 Epitope variability (risk of 

false negative)  

 Gene expression variability 

(risk of false negative and 

positive)
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Liquid Biopsy

Visit our Biomarker blog site 

Thank you!

http://biomarkerinsights.qiagen.com/
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Thank you for your attention!
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