
Sample to Insight 

Technology Seminar, April 6th, 2016   
Sample to Insight: Integrated Solutions for Liquid Biopsy ï Rapid 
Isolation of Exosomes, Other Extracellular Vesicles and Vesicular RNA 

Martin Schlumpberger 

Associate Director Scient. Appl. - Sample Technologies 

University of Hong Kong ï Technology Seminar, April 6th, 2016 



Sample to Insight 

Liquid Biopsy  - Innovation is in the blood 

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

 

Liquid Biopsy has the potential to transform healthcare  
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Liquid Biopsy - The most cited analyte domains  

Which approach to choose? 

Free circulating DNA 

Circulating Cell-Free Nucleic  

Acids (ccf-NA) 

 

Â Low amount of DNA 

Â Not all tumors shed DNA 

Â DNA highly fragmented 

Â Background of WT/maternal 

DNA 

 

 

CTCs 

Circulating Tumor and containing 
nucleic acids 

 

Â Very low abundance: 1ï10 

CTC/ml blood 

Â Isolation procedure 

Â EMT (Epithelial - 

Mesenchymal Transition) 

Â Mostly in metastatic stage 

Â High background of normal 

cells 

 

Exosomes  

and extracellular vesicles  
containing DNA, RNA & proteins 

 

Â 1010-12 exosomes/ml plasma 

Â Lengthy and non specific 

isolation procedures 

Â Smaller than CTCs and    

lower number of copies per 

biomarker 

Â Clinical utility in evaluation 
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Liquid Biopsy 

4 

Complete and modular workflow coverage 

ccfNA 

QIAamp ccfNA 

QIAsymphony DSP 

AXpH DNA Kit 

PCR portfolio (incl.therascreen) 

QIASeq / GneRead Library Prep (NGS) 

Gene Read Targeted Panels 

Bioinformatics 

Solutions 

CTC 

AdnaSelect 
Repli-g (single cell)  WGA / WTA 

AdnaDetect 

PCR portfolio 

AdnaDetect 

Bioinformatics 

Solutions 

AdnaSelect 
REPLI-g single cell DNA Library Prep Kit  

REPLI-g single cell RNA Library Prep Kit  

Bioinformatics 

Solutions 

Exo-

somes 

exoEasy exoRNeasy 
miScript PreAMP 

RT² PreAMP  

miScript (PCR) 

RT2 Profiler (PCR) 

Bioinformatics 

Solutions 

exoEasy REPLI-g single cell RNA Library Prep Kit (NGS) 
Bioinformatics 

Solutions 

Sample 

collection 

& Analyte 

enrichment 

Sample 

Isolation 
Amplification Detection 

Data 

Analysis & 

Interpretation 
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Â Frequency of CTC in whole blood of progressed cancer patients 

Ä As low as 1-10 CTCs/ml blood 

 

Â Background of millions of normal cells 

Ä Transcription of tumor associated mRNA by normal nucleated blood cells 

 

Â Epithelial to Mesenchmyal Cell Transition (EMT) 

 

 

Molecular characterization of circulating tumor cells - Challenges 

Circulating Tumor Cells ï a cornerstone for understanding caner 

Selective enrichment of tumor cells or removal of other nucleated cells in blood 
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The CTC AdnaTest  

CTC enrichment platform for the detection of circulating tumor cells in blood 

Â Direct detection of disseminated tumor cells in patient's blood by analysis of the 

tumor associated gene expression 

Â Within treatment monitoring, a conclusion concerning successful cancer therapy 

(surgery, chemotherapy, radiation) may be reached early on 

Â Detection of tumor cells in the circulation may indicate recidives in the course of 

cancer aftercare 
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The CTC AdnaTest 

CTC AdnaTest  

 

The AdnaTest is the unique combination 

of AdnaSelect for the isolation of CTCs 

and AdnaDetect for the detection of 

tumor associated marker 

Product range: 

 

Â AdnaTest ColonCancer 

Â AdnaTest BreastCancer 

Â AdnaTest ProstateCancer 

Â AdnaTest OvarianCancer 

Â AdnaTest EMT/StemCell 
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How does the AdnaTest work?  

 

 

 

 

 

 

 

 

 

Â Optimized combination of antibodies for tumor cell selection and the 

       combination of tumor-associated markers for the detection of tumor cells e.g.: 

Ä EpCAM,  

Ä CA15-3,  

Ä Her2 

Ä é. 

AdnaTest Technology  

 
COCP  

 

Proprietary ñCombination-of-

Combinations-Principleò 
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The CTC AdnaTest is a 2-step process  

 

Detection of tumor cells in 
peripheral blood 

 

Immunomagnetic cell selection 
with multiple tumor-associated 

antibodies 

 

 AdnaTest Select                        AdnaTest Detect 

 

Subsequent molecular 
characterization 

 

 

RT-PCR analysis 

 

Two component model to allow blood & CTC collection and analysis at different places 
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The CTC AdnaTest ï complete workflow 
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AdnaTests available 

AdnaTest Target Genes 

AdnaTest BreastCancer (CE) Muc-1, Her2, EpCAM, ER/PR 

AdnaTest ProstateCancer (CE) PSA, PSMa, EGFR, AR 

AdnaTest ColonCancer (CE) EpCAM, EGFR, CEA 

AdnaTest OvarianCancer (CE) EpCAM, Muc-1, CA-125, ERCC1 

AdnaTest OvarianCancer-2 (non-CE) EpCAM, Muc-1, CA-125, ERCC1 

AdnaTest EMT-1/StemCell (non-CE) 
Muc-1, Her2, EpCAM, ALDH1, Pi3K, Akt2, 

Twist 

AdnaTest EMT-2/StemCell (non-CE) 
ALDH1, Pi3K, Akt2, Twist + choice of 

Breast, Colon, Prostate or ovarian PCR 
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Liquid Biopsy - The most cited analyte domains  

Which approach to choose? 

Free circulating DNA 

Circulating Cell-Free Nucleic  

Acids (ccf-NA) 

 

Â Low amount of DNA 

Â Not all tumors shed DNA 

Â DNA highly fragmented 

Â Background of WT/maternal 

DNA 

 

 

CTCs 

Circulating Tumor and containing 
nucleic acids 

 

Â Very low abundance: 1ï10 

CTC/ml blood 

Â Isolation procedure 

Â EMT (Epithelial - 

Mesenchymal Transition) 

Â Mostly in metastatic stage 

Â High background of normal 

cells 

 

Exosomes  

and extracellular vesicles  
containing DNA, RNA & proteins 

 

Â 1010-12 exosomes/ml plasma 

Â Lengthy and non specific 

isolation procedures 

Â Smaller than CTCs and    

lower number of copies per 

biomarker 

Â Clinical utility in evaluation 
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Scanning EM of exosomes shedding into the 

blood from a GBM brain cancer cell ï 

published in Nature Cell Biology , Dec 2008, 

Skog et al. 

MVs/exosomes shedding from cells 

What are exosomes? 

Transmission EM of Multi Vesicular 

Bodies in Kidney, courtesy of Leileata 

Russo 
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Exosomes/Microvesicles (MVs) 
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Itôs the cargo that matters 

 
Â MVs/exosomes are ca. 50-

200 nm small vesicles 

excreted by all cells 

 

Â MVs/exosomes are found in 

all biofluids (e.g. blood) 

 

Â MVs/exosomes contain stable 

nucleic acids (mRNA, 

microRNA, other small 

RNAs), DNA, and protein, 

protected from degradation 

by a lipid bilayer 

 

Â Contents are specifically 

packaged, mechanism of 

local and distant cellular 

communication 

 

Cell 

MVs 

Exosomes 

Blood Plasma 
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Integrity of EVs isolated by exoEasy 
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Â EVs were isolated from 4 ml of plasma (collected by apheresis) using the exoEasy Maxi Kit 

Â Visualization by cryo-EM imaging on perforated carbon film (dark grey areas) 

�Ÿ Fully intact, spherical vesicles of different sizes between approximately 50-400 nm diameter 

�Ÿ Some vesicles distorted or clustered 

�Ÿ Similar to EVs prepared by ultracentrifugation 

 


