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Genomics Tools:
Microarrays
PCR
Sanger
FISH
…
NGS 
(Next Generation Sequencing)



Sanger

Single cell sequencing

Frederick Sanger

² First full human genome
² Large Sequencing centers

from 6 countries,
² Hundreds of dedicated

scientists
² Approx. 10 years
² > 3 billion USD
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Single cell sequencing

�A new generation of non-Sanger-based 
sequencing technologies has delivered on its 
promise of sequencing DNA at 
unprecedented speed, thereby enabling 
impressive scientific achievements and novel 
biological applications.�
nature methods: method of the Year 2007
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Pricing
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Protocols, Flexibility

Single cell sequencing
Nature Biotechnology 30, 1084–1094 (2012) 
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Heterogenous Material

Single cell sequencing

So
ur

ce
: h

ttp
s:/

/w
w

w
.h

al
oz

ym
e.

co
m

/s
cie

nc
e/



Single RNA cell sequencing

Single cell sequencing
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Data Analysis

Single cell sequencing

10X Genomics Source: 10X Genomics
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Pilot project 
introduction

• Project partners: 
 VBCF – NGS Core Facility, CEITEC – Genomics Core Facility

• Complementary equipment/expertise:
 Library preparation expertise, NGS sequencers, FACS, LCM, Fluidigm C1

• Basic project idea: 
 Set up a protocol for single cell RNA sequencing used at both sites

• Project goal: 
 Broadening the range of our services based on requirements of our users

• End-users: 
 Academic users (eg. oncology research)

Single cell sequencing



Project implementation

Single cell sequencing

• Approach/methodology
 Library protocols based on SMART-Seq2 method

 Open solution according to Picelli 2014 
 Solution using Fluidigm C1 + commercial kit

• Implementation
 Implementation of Smart-Seq2 at VBCF → transfer of the protocol to CEITEC

 Staff exchange (Filip Pardy at VBCF)
 Implementation of Smart-Seq2 on Fluidigm C1 at CEITEC

Picelli et al., Nature Protocols 2014



Project results

Single cell sequencing

• Results:
 Method for single-cell RNA sequencing at both sites

• Benefits for the users:
 No averaging of gene expression
 Screening for cell subpopulations
 



Future

Single cell sequencing

• New protocols?
 3‘ single-cell RNA-Seq
 sci-RNA-Seq (single-cell combinatorial indexing RNA sequencing)
 10x Genomics single-cell RNA-Seq
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