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Objectives

❖ Understand single cell capture mechanisms of Fluidigm, BD Rhapsody 
and iCell8

❖Understand the single cell analysis principle of Droplet-based systems
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Platforms for Single-Cell Transcriptomics 

Oil Droplets: Drop-seq, Indrop, ddSeq, Dolomite, 
10xGenomics

Microwells or Microchambers: Fluidigm, iCell8, BD Rhapsody, 
VyCap, Celsee, CellenOne, DEPArray



Takara SMART-Seq

Template Switch

Zhu, Y.Y., et al. Biotechniques 30, 892–897 (2001)

Ramsköld, D. et al. Nat. Biotechnol. 30, 777–782 
(2012)



Fluidigm



Correctly Identifying Capture
Upper valve

Lower valve

Any cell between the upper and lower valves  (i.e. in the red box 
shown here) counts for capture, even if it is not in the capture site.













Cell, 2015, McCaroll et al 

Droplets Generation



Droplets Generation
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Perform RT Step in Droplets in Thermocycler



3’ biased

Sample 
index







https://cite-seq.com/

Cite-seq

Ab-seq: Sci Rep. 2017 Mar, Shahi P et al.
Cite-seq: Nat Methods. 2017 Sep, Stoeckius M et al.
Reap-seq: Nat Biotechnol. 2017 Oct, Peterson VM et al.



Single Nuclei mRNAseq

Detect mRNA in nuclei

Need isolate cell nuclei first

Especially useful for neural cells, frozen cells, and solid tissue

Less abundant than cytoplasmic mRNA

Enrichment of nascent, pre-processed transcripts in the nucleus

Relatively high proportion of intronic reads



What fraction of mRNA transcripts are captured per cell? 

3’ v1 kit-6.7-8.1%, v2 kit-14-15%, or v3 kit-30-32%.
Detection of a transcript is a stochastic event.

Sample preparation:
Good single cell suspension, no fibers, no cell clumps or clusters, cell viability>90%. 
FACS sorting is very helpful. Do preliminary sample preparation and optimize the 
condition before the real experiment.

How many single cells should be analyzed? 

Think about which illumine NGS system to use-for example, for NextSeq, one 
flowcell can generate 400x106 reads.

For 3’ V3 kit, or 5’ V2 kit, minimum 20,000 reads/per cell

One Nextseq can cover 400x106/2x104=20,000 cells

10xGenomics four-reaction kit can do four samples, so 20000 cells total/4 
samples=5000 cells/sample

Cost: For four samples, 5000 cells/sample, total cost including sequencing (~$3200 depending 
where to sequence) is ~$10,000. This doesn’t include bioinformatic data analysis.

Several Key Issues to Address


