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Be at the right place and time
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GlaxoWellcome

Geneva Biomedical Research Institute

1996

Jonathan Knowles: 

Have fun in you work

“The right drug for the right patient” 7 instruments ABI 377

Streptococcus pneumoniae
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Bead Arrays
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Lynx Therapeutics’ MegaClone
Massively Parallel Signature Sequencing (MPSS)
Gene Expression Profiling
Brenner, S. et al., Nature Biotechnology 18:630-634 (2000)

September: 

I was asked, with Pascal Mayer, to develop faster 

sequencing
October: 

Heard of Bead Arrays: brilliant, but too complicated
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Invention of PCR Colonies
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13 November 1996: 
Invention of PCR Colonies and base-by-base 
sequencing
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A special day
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13 November 1996: 
Invention of PCR Colonies
and step-by-step sequencing
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Two patents filed

19 October 2017 Second International Conference on Clinical Metagenomics (c) 2017, Fasteris SA 6

By X’Mas: 

Proof-of-principles
1 April 1997: 

Two Patents filed



www.fasteris.com

PCR Colonies project
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1996-1997 GlaxoWellcome

1998-2000 Serono

2001-2003 GenInEx / Manteia Predictive Medicine
With your genome on CD you consult our database
to predict response to treatment or risk of disease

Library preparation,
including Y-shaped adapter (Laurent) and P5, P7 (Magne)

Instrument (Microscope and flow-cell)

Reverse terminator sequencing chemistry

Software for real-time DNA colonies detection and base-calling

2004-2006 Solexa & Lynx Therapeutics ($4 M)

2007- illumina ($600 M)

A
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2003, Fasteris
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Everything started in a chalet...
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Library Preparation Kit

Solexa Genome AnalyzerSolexa Cluster Station

NGS Pioneers

Data analysis
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2007 installation run
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Staphylococcus aureus for HUG Genomic Laboratory

8 lanes of 500’000 reads of 26 bases

Difficult to analyze data: 
I had to use mySQL
database to sort reads

I could easier assemble 
genomes using EDENA 
than map on reference

Plasmid NOT included in the 
reference sequence

=> artefact and false SNPs
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NGS Pioneers
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We developed:

Genomes

de novo assembly 
of transcriptome

ChIP-SEQ 

Bar-coded small RNAs

At the end of 2007, proud to be considered by illumina

First service lab to buy the machine

Smallest lab to use the technology 

The lab that developed the broadest range of applications
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Today applications
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Medical diagnostics

Under Swiss law for genetics

Bestsellers

Batches every 1-2 weeks

Stable protocols, short TAT, lower cost, higher volumes

Personalized

1-2 batch per month

Many options, partnership with researchers

Research

Developing new protocols
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Medical applications
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Non-invasive prenatal test (NIPT)

Somatic Cancer Panels

Germline Cancer Panels

Preimplantation Diagnostic 
(PGD-A)

2017: Fasteris accreditation 
and genetics authorization

2013: Whole genome 2015: Reimbursed T13, 18, 21
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Bestsellers applications
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Genomes

Exomes

Transcriptomes

Small RNA
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Personalized applications
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Many different protocols

Several options, e.g. Ribozero to eliminate host and 
bacterial rRNA

MetaFAST

Research

Custom protocols
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2008 NGS Metagenomics

First metagenomics paper using illumina NGS?

Genomic Research Laboratory University Hospital of Geneva

Oral samples, amplicons of the 16S rRNA V5 variable region

25 January 2017 Laurent Farinelli – Université Paris Descartes (c) 2017, Fasteris SA 16
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Clinical Metagenomics
Collaboration with 

Impact on survival after cystic fibrosis lung transplant
Looking for viruses in glioblastoma
Shotgun approach to find viruses and fungi

Collaboration with

19 October 2017 Second International Conference on Clinical Metagenomics (c) 2017, Fasteris SA 17
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Metagenomics protocols
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1-step PCR
Using primers with long tags (>60 nucleotides)
Advantage: - Add the entire illumina adapter sequence

in one step.
Inconvenient: - Long primers

Expensive and significant impact on amplification efficiency

2-steps PCR
1st step with primers with medium tag (30 nt)
2nd step with illumina primers
Advantage: - Only one primer pair needed for 1st step.
Inconvenient: - 2 PCR reactions needed

Libraries with low complexity
All inserts in the same orientation with similar sequences
=> Impact on sequence quality
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MetaFast
Developed by Fasteris

tag 1
specific primer 1

specific primer 2

tag 2

Step 1: PCR using primers with short tags

Step 2: Normalization and pooling

Step 3: End-repair, A-tailing and TruSeq adapter ligation

Tags
1 NNAACCGT

2 NNCGATGT

3 NNNGTGAGC

4 NNNTCCGCT

5 NNNNACAGTG

6 NNNNCTTGTA

7 NNGACTCT

8 NNTGACCA

9 NNNATCACG

10 NNNCCGGAG

11 NNNNGGCTAC

12 NNNNTAGCTT

13 NNACTTGA

14 NNCAGATC

15 NNNGGTATA

16 NNNTTTAGG

17 NNNNAGAAGA

18 NNNNGATCAG

19 NNTTGTTC

20 NNATTCGC

21 NNNCGTTAA

22 NNNGAGGAT

23 NNNNTTAGGC 

24 NNNNGCCAAT
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Improvements by MetaFast

• Standard library preparation (Nano) ≈    10%   chimera
• Standard without PCR ≈      1%    chimera
• MetaFast (modified end-repair) ≈   0.1%   chimera

TagF1 TagF2 TagF3 TagF4 TagF5 TagF6 TagF7 TagF8

TagR1 90.44 99.76 1.61 0.04 0.89 0.02 1.37 0.06 1.79 0.02 1.49 0.03 1.1 0.02 1.32 0.05

TagR2 1.24 0.03 90.51 99.8 1.1 0.02 1.44 0.05 2.08 0.03 1.21 0.03 0.96 0.01 1.45 0.03

TagR3 1.13 0.03 1.62 0.02 90.16 99.82 1.61 0.04 1.82 0.02 1.24 0.04 0.96 0.02 1.46 0.02

TagR4 0.83 0.01 1 0.01 0.83 0 93.39 99.92 1.42 0.03 0.85 0.01 0.68 0 0.99 0.01

TagR5 1.03 0.03 1.47 0.02 0.92 0.01 1.42 0.04 91.69 99.83 1.05 0.02 0.83 0.02 1.6 0.03

TagR6 1.47 0.04 1.28 0.02 0.87 0.02 1.32 0.07 1.64 0.04 90.88 99.71 1.2 0.07 1.32 0.04

TagR7 1.72 0.03 1.7 0.02 1.22 0.02 1.59 0.05 2.06 0.03 1.78 0.04 88.01 99.75 1.94 0.06

TagR8 1.16 0.04 1.64 0.03 0.96 0.02 1.54 0.04 2.36 0.02 1.32 0.03 1.19 0.01 89.84 99.82

With 5 cycles PCR

MetaFast (no PCR)
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Advantages of MetaFast
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Optimized pipeline for large number of samples
Large number of PCRs can be pooled to prepare a single illumina library

Improved quality

Short tags on primers:
Very low incidence on amplification efficiency

Insert present in both forward and reverse orientation: 
Increases sequence variability

Reduced chimera

Lower cost
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Future of NGS
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When looking at the last 10 years, we can clearly speak 
of a revolution

Speed and cost
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Future of NGS and 
Metagenomics
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Sequencing speed
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Tremendous speed increase
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Sequencing speed
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Tremendous speed increase
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Sequencing speed
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1.4 and 1.6

HiSEQ-2000

June 2010

HiSEQ-2000

June 2011

HiSEQ-2500 1Tb

Mid-2014

1.9 mio
bases per 

second 

NovaSeq

2017

19 mio
bases per 

second 



www.fasteris.com

Future of NGS
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When looking at the last 10 years, we can clearly speak 
of a revolution

Speed and cost

It’s becoming cheaper to generate data than to store it

We see now incredible growth in medicine

Challenges as well, in particular for 

Quality and Validation of data, CE-IVD, accreditation

Trend for automatized “For Diagnostics” systems
=> Importance of analysis
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Future of NGS
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Changing role for doctors, who cannot know everything 

Partnership with patients

Importance of Human experience

Screening everywhere?
=> What about the right of NOT knowing?

It is our responsibility to apply this technology
for the good of humankind and not for profit



www.fasteris.com

Future of Metagenomics
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We are discovering new universes

We are discovering how bacteria manipulate us 

It is just the beginning, many surprises can be expected

More data and longer reads, in complement to other 
information, will help us to  understand microbial 
communities, to improve

Environment, Food, Well-being, ..

..and Health, through the clinical applications
that we’ll hear about during ICCMg2 !

When will we be able to manipulate 
sustainably microbial communities?
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