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Let’s get acquainted



Sweden’s national center for 
molecular biosciences

Connecting strong research 
environments

UU, SLU

LU, SLU

SciLifeLab



Enabling research across the full 
spectrum of life science
SciLifeLab infrastructure technologies:
• Can be used to study the molecular aspects of life ranging from the atomic scale up to entire ecosystems
• Are applicable across a large spectrum of disciplines and research fields in life science
• Are available to all academic researchers in Sweden on equal terms
• Are available to healthcare and industry all over the country, as well as international users 



And now – to the topic



Johannes Friedrich Miescher 
(13 August 1844 – 26 August 1895)

It all begun in late 19th century…
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At the very beginning of genome
sequencing era…

• First DNA genome: virus f X 174 - 5 368 bp (1977)

• First organism: Haemophilus influenzae - 1.5 Mb (1995)

• First eukaryote: Saccharomyces cerevisiae - 12.4 Mb (1996)

• First multicellular organism: Cenorhabditis elegans - 100 MB (1998)

• First plant: Arabidopsis thaliana - 157 Mb (2000)



The Yeast Genome project
“The genome of the yeast Saccharomyces cerevisiae has been 
completely sequenced through an international effort 
involving some 600 scientists in Europe, North 
America, and Japan. It is the largest genome to be 
completely sequenced so far (a record that we hope will soon be 
bettered) and is the first complete genome sequence of a 
eukaryote.”

“New graduate students are already wondering how we all managed in 
the “dark ages” before the sequence was completed. We must now 
tackle a much larger challenge, that of elucidating the function of all of 
the novel genes revealed by that sequence. As with the 
sequencing project itself, functional analysis will require 
a worldwide effort. In Europe, a new research network called 
EUROFAN [for European Functional Analysis Network has been 
established to undertake the systematic analysis of the function of 
novel yeast genes. Parallel activities are underway in Germany, 
Canada, and Japan. In the United States, the National Institutes of 
Health has recently sent out a request for applications for “Large-Scale 
Functional Analysis of the Yeast Genome.” “



First genomic references

1/3 of genes related to 
human by homology

Basic cell functions
Human disease gene discovery

Phenotypical traits Plant genome
structure and function

But it was not enough…





An outcome of HUGO – Genomic
Revolution
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Just a comparison
1990 - 2003 
HUGO

Sanger traditional
$2.7 bln

2007
Craig Venter’s genome

Sanger ABI 3730
$300 mln

2008 
Jim Watson’s genome

454 FLX 
$1 mln

TODAY
any human

$800     with Illumina
$1-3k    with long reads



Outcome of genomics revolution: 
paradigm shift

Single genes                                         Complete genomes
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Outcome of genomics revolution: 
paradigm shift

Single genes                                         Complete genomes

Single transcripts                               Whole transcriptomes

Single organisms                                           Metagenomes

Model organism                                                Any species

Available to highly specialized labs Available to anyone



DEMOCRATISATION
OF

GENOMIC RESEARCH



Moving beyond HUGO

Homo sapiens 
N species = 1

Global Biodiversity 
N species = 1 trillion 



Creating an open data repository

• Biodiversity decline
• Enabling many disciplines of

biology

• Sequencing is still expensive
• Genome is a tool, not a goal
• Standardised methods

• FAIR, ethical and legal

Why international sequencing efforts?

Approaches

Taxon-driven Application-driven Ecosystem-driven

Scopes

National RegionalInternational

Sequencing Initiatives
Ref. genomes Barcoding eDNA





ANYONE CAN SEQUENCE A GENOME!

Or can they?!



Katherine Johnson
Dorothy Vaughan
Mary Jackson

Hidden Figures
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Hidden Figures

Alexander Fleming
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Hidden Figures

Alexander Fleming Howard Florey
Ernst Chain

Norman Heatley



Hidden Figures in Genomics: reasons

Shift from specialized labs to sequencing facilities

Long-read sequences are VITAL for reference genome generation

Long reads conundrum:

Heavily reliant on pure, HMW-DNA

High failure rate both for PacBio and ONT

Everything is non-model
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1983: P C R 



Chemically PURE HMW-DNA



Callosobruchus maculatus

1: High-salt / ethanol protocol, whole body -> black DNA -> FAIL
2. MagAttract, entire body ->
  260/280 = 2.1 – 2.2    
  260/230 = 0.32 - 0.45 -> FAIL
3. MagAttract, muscle -> A260 within range

-> FAIL

4. MagAttract -> Zymo DNA purification -> A260 low -> FAIL
5. High-salt / ethanol -> Zymo DNA purification -> A260 low -> FAIL
6. GenomicTip 20G stand-alone, muscle -> A260 in range -> PASS
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Courtesy: James Watt, Sanger Institute (DToL) 
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Carry-over contaminants

• Proteins
• Polyphenols
• Secondary metabolites (e.g. toxins)
• Pigments
• Polysaccharides

Biochemistry DNA tertiary structures

What do we know about non-models?



June 26, 2015

260/280 = 1.8
260/230 = 2.0

June 26 – Aug 25  2015

DNA is too fragile; 2 kb insert libraries instead of 20 kb

A strain of maize

AUG 25, 2015 – FEB 22, 2016 
Troubleshooting

Spectral analysis: DNA chemically pure
Hypothesis: nicks; abundance of transposons / low complexity repeats

Solution:  - DNA repair in all steps of library construction;
   - Extra QC after every step
   - 10 kb libraries



Future of non-model genomics

More R&D should come from sequencing facilities



Sequencing facility R&D: 
tissue preservation methodology

Dahn et al., Gigascience, Volume 11, , 2022, giac068, https://doi.org/10.1093/gigascience/giac068

https://doi.org/10.1093/gigascience/giac068
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Future of non-model genomics

More R&D should come from sequencing facilities

Staff scientists at sequencing facilities need a DISCIPLINE NAME

Their commitment must be acknowledged

No more Hidden Figures



Susana Häggqvist Ignas Bunikis

Julia Heintz Ann-Sofi Strand

Mai-Britt Mosbech Tuuli Lundbäck-Larva

Hannes Yngve Pernilla Quardford Linnea JonsällUlrika Broström

Nina Williams

Christian Tellgren-Roth Adam Ameur

Susanne Hellstedt-Kerje Lars Feuk

Proud to deliver genomic data



October 21-13, 2024 in Uppsala 


