


Science for Life Laboratory

Develops, provides access to, and applies
advanced technologies for molecular biosciences, 

with a focus on health and the environment

Medical problems

Biobanks

Molecular techniques



SciLifeLab in Uppsala and Stockholm



SciLifeLab organization

Stockholm Steering 
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Research programs

Health Environment

Technology platforms

43 facilities – national and regional
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Uppsala node 
management
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National board

Chairperson: Göran Sandberg

Industry representative: Margareta Olsson Birgersson

From host universities:
• Sophia Hober (KTH)
• Stellan Sandler (UU)
• Hans Adolfsson (SU)
• Hans-Gustaf Ljunggren (KI)

From other universities:
• Maria Anvret (GU)
• Gunilla Westergren-Thorsson (LU)
• Karl-Eric Magnusson (LiU)



Nine national technology platforms

Platform Description

Affinity Proteomics Analysis of tissues, cells and body fluids

Bioimaging Advanced bioimaging (super resolution)

Bioinformatics Advanced bioinformatics support & compute and storage

Chemical Biology High-throughput screening using chemical libraries

Clinical Diagnostics Clinical Sequencing and Biomarker analysis  

Drug Discovery & 
Development

Chemical and biological therapeutics

Functional Genomics High-throughput analysis  of genetic variation

Genomics Sequencing and genotyping with advanced bioinformatics 
support

Structural Biology Protein expression for structural determination



During 2013 2235 projects were analyzed  by 
SciLifeLab facilities

Chemical Biology 
Consortium Sweden

Clinical Diagnostics

Drug Discovery and Diagnostics

Functional Genomics

Structural Biology

Bioinformatics

National Genomics 
Infrastructure

Affinity Proteomics

Bioimaging

Regional facilities



Industry

Foreign academia

Totalförsvarets Forskningsinstitut

Göteborgs Universitet

Karolinska Institutet

KTH

Linköpings Universitet

Linnéuniversitetet

Lunds Universitet

Sveriges lantbruksuniversitet - Umeå

Sveriges lantbruksuniversitet - Uppsala

Sveriges lantbruksuniversitet - Alnarp

Smittskyddsinstitutet

Stockholms Universitet

Statens Veterinärmedicinska Anstalt

Umeå Universitet

Uppsala Universitet

Chalmers Tekniska Högskola

Akademiska sjukhuset, Uppsala

Naturhistoriska Riksmuséet

Södertörns Högskola

The National Genomics Infrastructure (NGI) supports 
projects from all of Sweden

KI
UU

KTH

SU



Publications 

Impact factor >9
18%

Impact factor 6-9
18%

Other
64%
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SciLifeLab in international media

Nature 484, 171 (12 April, 2012)  

Science 328,805 (14 May 2010)  

Science 336, 136 (13 April, 2012)  

Nature 502, 711-712
(31 October, 2013)  



Science & SciLifeLab Prize for Young Scientists

• Annual prize started in 2013

• Four areas in life science

• Prize winners selected by Science editorial board

• Winners essay published in Science



www.barcdb.org

Joakim Galli, Nucl Acids Res, 2014 in press 



Joakim Galli, Tomas Tingström

www.molmeth.org



New types of studies
Massively parallel protein measurements

Ultrasensitive protein measurements
Rare mutations

New types of samples
Single cells

Cell free DNA & CTC – liquid biopsy
Filter paper

New research strategies
Wellness

Multiparametric measurements
Time series

A look around the corner for biobanks



Molecular tools, disclosures

Oligonucleotide ligation assay (OLA)

Padlock probes -> Molecular inversion probes

Selector probes -> Haloplex probes

Circle to circle amplification (C2CA)

In situ proximity ligation assays –> Duolink

Proximity ligation assay -> TaqMan protein assays

Proximity extension assay -> Proseek

superRCA

nFold probes

ExCirc & CutLig probes

Major Dia



B) C) E)D)

Sandwich
immunoassay

Reverse & Forward
immunoassay

PEA
Solid-phase

PLA

Assay architectures for protein measurement 
in solution



Properties of proximity ligation/extension assays

• High specificity because of two or more recognition events

• High sensitivity via DNA amplified detection

• Low background due to requirement for coincident binding

• Detection either in situ or in solution phase

• Excellent multiplexing

• Suitable for digital detection



Avoiding n multiplex sandwich assays

Avoiding n multiplex sandwich assays

Avoiding n multiplex sandwich assays
Multiplexing without increasing crossreactivity



Proseek®

Proseek, reagent product för protein quantification in fluids (plasma) and 
(single) cells

Single and multiplex Proximity Extension Assays (PEA)
1 µL - 92 proteins and 4 controls

For biobanks and cell biology
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ELISA

Tonge Ebai, in progress

Ultrasensitive protein detection
via PLARCA



Protein 105 Protein 125

Protein 111 Protein 167

Avoiding n multiplex sandwich assays

Joakim Galli, in preparation

Avoiding n multiplex sandwich assays

Examples of proteins affected by pre-centrifugation delay

Avoiding 
multiplex 

sandwich assays
Avoiding n 
multiplex 

Galli & Tybring, in preparation



Proseek Multiplex proteinprofiling  CVDI96x96

Galli & Tybring, in preparation

Heatmap for samples stored at RT
Protein levels in EDTA plasma for 16 individuals; time range 1-36 hrs pre-centrifugation delay

Redindicate increased levels greenindicated decreased levels

3h

8h

24h

36h



Age and genotype dependence



Protein markers linked to their loci

Enroth, Gyllensten Nature Comm 2014



Relation to patient data and markers

Enroth, Gyllensten Nature Comm 2014

Avoiding n multiplex sandwich assays



Factors that influence protein levels

Enroth, Gyllensten Nature Comm 2014



Lotta Wik, Lars Hillered, Masood Kamali Moghaddam, in progress

Protein screen in microdialysis samples 
from patients with traumatic brain injury
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Kinetics of three proteins in samples 
from patients with brain trauma
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350



• RNA: 94 TaqMan Gene Expression Assays

• Protein: 90 Proximity-Extension Assays

– Assays designed to capture BMP4 pathways, 
differentiation, proliferation and viability

– 24 targets with overlapping RNA-Protein assays

Cell sorting  Lysis Split

mRNA 
analysis

Protein 
analysis

Single cell analyses, glioma cultures

Spyros Darmanis, Caroline Gallant
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