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• Even with radically improved sequencing throughput, 
targeting will remain important when deep sequencing is 
required for example:required, for example: 

• to find somatic mutations in genetically heterogeneous 
tumor samplestumor samples 

• and probably for diagnostics.



The selector techniqueThe selector technique

Dahl, et al. (2005) Nucleic Acids Res. 33, e71, ( ) ,
Dahl, et al. (2007) Proc. Natl. Acad. Sci. USA 104, 9387-9392
Johansson, et al., submitted



Gene panel for somatic mutation detectionGene panel for somatic mutation detection
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Bar coded SOLiD3 sequencingBar-coded SOLiD3 sequencing



Reproducible coverage



Concordance with HapMap SNPsConcordance with HapMap SNPs



Somatic mutation detectionSomatic mutation detection
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Somatic mutationsSomatic mutations



Analysis of fresh-frozen clinical 
lung cancer samplesg p

Detection of TP53 indelTumor vs normal Detection of TP53 indelTumor vs normal

delCdelC



Comparison cells fresh tumor and FFPEComparison cells, fresh tumor, and FFPE

Cell line
Fresh frozenFresh frozen
FFPE



Sequencing 156 genes mutated in 
i i d fi iprimary immuno deficiency

-1,6 Mbp target
Bar coded Illumina-Bar-coded Illumina

sequencing

FP7 Eurogenescan project:FP7 Eurogenescan project: 
Edvard Smith, Karolinska Institute
GATC



Next generation target amplification

• Selector Technology
– Advantagesg

• Specific, virtually no off target reads (94% specificity)
• Low bias – high coverage  at low cost (98% g g (

coverage at 10x over-sequencing)
• Quick & Convenient – Single tube/Well
• No expensive instrumentation



Olink Genomics Reagent kitOlink Genomics Reagent kit
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Design reportDesign report



In situ genotypingIn situ genotyping

•Padlock probing

Target strandg

•Rolling-circle amplification



Target primed RCATarget-primed RCA



Detection of single nucleotide variation in the g
mitochondrial genome (A3243G) 

Larsson, C. et al. (2004) Nature Methods,1, 227-232.



Detection of single transcripts using padlock 
probes and RCA

β‐actin transcripts
Nuclear staining
Membrane staining

30% detection efficiency
Membrane staining

Larsson, C. et al. (2010) Nature Methods,7, 395–397.



Multiplex detection of the cancer related transcripts 
Her2 cMyc and TERT + β actin in different cellHer2, cMyc and TERT + β-actin in different cell 
lines



Detection of Her2 transcripts in Her2+ breast cancer 
tissue

A



Beta actin in FFPE tonsil tissue



In situ genotyping of transcriptsg yp g p

Human cell

Human cell

Mouse cell



In situ detection of transcripts in tissue

Mouse embryonic 

In situ detection of transcripts in tissue

tissue, detection of α‐
and β‐actin

α –actins: skeletal muscle tissuesα  actins: skeletal muscle tissues

β‐ actins:most cell types as components of 
the cytoskeleton



Detection of a codon 12 KRAS point mutation

twt

wt/mut

mut



Molecular Diagnostics

DIGITAL DIGITAL 
RCA

SELECTORS
Resequencing, CNV

PADLOCK
In Situ

The Wallenberg, Gustafsson, and Fernström foundations
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