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Generic overview of Illumina library creation
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Because tissues (and tumors) are very heterogeneous 



Total RNA RNAseq

Gene Expression level

Gene 1 10,000

Gene 2 1,000

Gene 3 5,000

Gene 4 200*

Gene 5 0

Gene Expression level

Gene 1 60,000

Gene 2 0

Gene 3 1000

Gene 4 200

Gene 5 0

Gene Expression level

Gene 1 0

Gene 2 2000

Gene 3 1000

Gene 4 800

Gene 5 0

Gene Expression level

Gene 1 0

Gene 2 1000

Gene 3 1000

Gene 4 0

Gene 5 250

Gene Expression level

Gene 1 0

Gene 2 2000

Gene 3 1000

Gene 4 0

Gene 5 0

Gene Expression level

Gene 1 0

Gene 2 0

Gene 3 21 000

Gene 4 0

Gene 5 0

Global RNAseq tells a very different story than single cell RNAseq

*:limit of detection



Single cell RNA seq timeline

Svensson et al. 2018. DOI:10.1038/nprot.2017.149

https://www.nature.com/articles/nprot.2017.149


Single cell wet lab workflow

Lafzi et al Nature Prot 2018What could go wrong?



Template-switching



10X genomics



Template-switching with cell barcode



Unique Molecular Identifier

PCR

4 8 2

8 9 3



Unique Molecular Identifier

PCR

4 8 2

4 8 2

counting UMIs instead of transcripts



Pipeline to analyze data



Using the same chemistry to perform proteogenomics



SPATIAL GENE EXPRESSION
Visualize Gene Expression within Tissue Organization
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Patrik L. Ståhl et al. Science 2016;353:78-82

Mouse olfactory bulb
Bulk RNAseq

Microdissect and 
RNAseq

Dissociate tissue and 
single cell RNAseq
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In situ RNAseq

Spatial transcriptomics



Patrik L. Ståhl et al. Science 2016;353:78-82

Spatial transcriptomics workflow



Patrik L. Ståhl et al. Science 2016;353:78-82

500 um



Patrik L. Ståhl et al. Science 2016;353:78-82

40 um



Patrik L. Ståhl et al. Science 2016;353:78-82



10x genomics Visium



Place tissue on slide
H&E stain

Permeabilize and capture
H&E stain

Prepare libraries
Sequence





How to make this compatible for FFPE?



Step 1
IHC+ISH on the same slide
- Panel of oligos (for RNA detection)
- Fluorescent Antibodies 

Step 2
Regions of Interest (ROI) selection

CONS:
Capital equipment purchase
Expensive ($140/ROI); ROI 10-700um
Targeted Panels (Whole txtome)
Software in early phases

PROS:
Easy selection of ROI
Cheaper Sequencing

Nanostring GeoMx



Nanostring GeoMx



Where do we go from here?



Where do we go from here?







Single cell DNA studies



Contactless piezo 
electric dispenser

high throughput 
dispensing of

individual cells from 
cell suspensions 

50 pl to 1 ul

Direct Library PrepDirect Library Prep



Real-time object recognition during dispensation
On-board fluorescent module

Imaging of cells on chip
Link cell state to sequencing data

Direct Library PrepDirect Library Prep



Sohrab Shah, Sam Aparicio et al
Scalable whole genome sequencing of 40,000 single cells identifies stochastic aneuploidies, genome replication 
states and clonal repertoires  Cell 2019

Direct Library PrepSingle cell DNA libraries



Direct Library PrepData analysis to look at copy number aberrations



Questions?

This afternoon:

Quantitation of DNA

Meet at ZRC 3rd floor by elevator bank at 2 pm





Breast tumor sample Considerations
Frozen tissue only
55 um resolution (not single cell)
No capital equipment purchase


