Analyzing Cancer at Single Cell Resolution with Droplet Technology
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Abstract Targeted Sequencing of Cancer Gene Networks| | Droplet-Based Single Cell Genomics

Cancerous cell growth can result from mutation of the underlying genome or from aberrant epigenomic regulation, altering transcript - -
and protein expression levels and causing uncontrolled growth. The resulting tumors are often composed of heterogeneous T oaro T trass T earar T moas T e T nors T aras DrOplet-Based Slngle Ce” Genomics WOrkﬂOW
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that have been associated with aberrant transcription in cancer. 3000 “
A| Sorting Cell Droplets with Conventional, Secreted, or Amplified Biomarkers

The self-contained microdroplet environment can also help scientists study biological samples as a collection of individual cells.
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Single-cell droplet technology provides a cost-effective method to gain sequence information from individual cells that have been
sorted by phenotype. We present data illustrating the workflow we are using to perform low-bias single-cell whole-genome or
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transcriptome amplification within the sorted microdroplets. The amplified single cell genomes can be used as the starting material S Coverage (bp) 98% Single Gell Droplets ' D D2 e rovel Secreted or Ampified Modaies
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RainStorm '™ Droplet-Based Microfluidics
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Rapid and reproducible processing of millions of reactions is enabled by replacing traditional assay plates and automation systems with _ _ _ foreen sona)
microscopic droplets and disposable fluidic chips. Aqueous samples (beads, cells, enzymes, antibodies, DNA) are encapsulated within each Results from targeted sequencing of 142 cancer genes demonstrate high accuracy of variant
droplet, and surrounded by an immiscible carrier oil (Generate image on upper left of the panel). The droplets are stabilized with bio-compatible detection and uniform depth of coverage [ Single cell droplets can be sorted with high precision and high cell viability J

surfactants, allowing for robust manipulations both on and off chip. Examples of various modules are shown below.
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RainDance Technologies’ solution for targeted sequence enrichment uses the traditional ‘gold standard’ method of PCR, adapted to the microdroplet
format, to amplify the genomic loci of interest with high coverage and low amplification bias. The loci of interest are targeted by standard PCR
primers pairs that have been reformatted into a custom Primer Library, provided as a stable ready-to-use reagent (Library Generation, below left).

Using the RDT1000, the DNA sample is converted into microdroplets. Each droplet (containing DNA, polymerase, and buffered dNTPs) is combined Seq u e n C I n g Of H et e r O g e n eo u S Sam p I eS

with one of the Primer Droplets, and the entire collection of merged ‘PCR droplets’ is placed in a standard thermocylcer for amplification.

[ Use of a temperature-regulated protease enables DNA release from cell confinement J

o e | . c |\WGA Inside Droplets Amplifies Single Cell Genome
Primer Library Generation Targeted Sequencing Workflow Using the RDT1000 The combination of single molecule PCR and large numbers of replicate independent reactions enabled by droplet PCR maintains the
\ allelic representation of complex samples including highly heterogeneous samples such as tumors. Following cell lysis and proteolysis to release the cell's genomic DNA, the cell droplets were combined with droplets filled with WGA reagents

and incubated for amplification. For the images below, a DNA stain was included with the WGA reagents in order to visualize the amplified WGA
product. The resulting material was released from the droplets and run on an agarose gel (panel on right).

The ability to accurately detect sequence variants in pooled DNA samples enables large-scale targeted re-sequencing studies for
population genetics studies, and characterization of allele frequencies as a follow-up to genome-wide association studies (GWAS) . By
adjusting the amount of genomic DNA and the complexity of the Primer Library, the researcher can tune the assay to the appropriate
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