
SNP Genotyping

Overview. Forty-eight TaqMan® SNP genotyping assays were obtained from 
Applied Biosystems, Foster City, CA (Table 1). Five microliters of 10x assays were 
loaded into the primer/probe inlets of two dynamic arrays. Forty-six different 
DNA samples (159–186 ng/µl) were obtained from Coriell Cell Repositories, 
Camden, NJ (Table 2). Each sample was mixed with 2x Universal TaqMan® 
PCR Master Mix (Applied Biosystems) and loaded into the sample inlets of the 
dynamic arrays. 

Results. The results are displayed as an allele map, with each data point a 
pair-wise combination of a specific SNP primer/probe and sample. The results 
show call rates greater than 99.5% and high concordance between the duplicate 
dynamic array runs.

Fluidigm System for Rapid, Reliable, and Cost Effective SNP Genotyping
Single nucleotide polymorphisms (SNPs) are the most common form of genetic variation found in the genome of any 
organism. Although SNP genotypes are a powerful tool for understanding disease disposition and drug metabolism, SNP 
genotyping of large populations has been impractical because of the running costs and time associated with conventional 
microwell plate-based systems. 

Comparatively, the Fluidigm system, including Fluidigm 48.48 Dynamic Arrays, is a nanofluidic system that is far more 
efficient while yielding equivalent call rates and reproducibility. Instead of robotic liquid-handling required to setup 
microwell plates, dynamic arrays have an integrated network of channels, chambers, and valves that automatically 
combine the reactions, conserving time, reagent, and sample amount. Following are results of experiments designed 
to validate call reproducibility of the Fluidigm system — and to demonstrate SNP genotyping concordance with the  
ABI 7900.

Table 1.  
SNP genotyping 
assays used in 
the study.

Table 2.  
DNA samples 
used in the 
study.

Assays Used

Panel A. Panel B.
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Reproducibility

Intra- (Panel A or Panel B) and inter-chip (Panel A and B) reproducibility of assay clusters.



	 48.48 Dynamic Array 	 Six 384 well plate*	 Fold Reduction
10x Assay	 192 µl	 300 µl	 1.6x
DNA Amount	 150 ng	 480 ng	 5.2x
Taqman Universal	 150 µl	 9200 µl 	 61x 
PCR Master Mix
* Assumes reaction volume of 8 µl

The Fluidigm system is a highly efficient alternative to microwell plate-based systems 
for SNP genotyping studies requiring 16 or more genes to be screened against 
1,000s of samples. The advantages include lower running costs, exponentially higher 
throughput per run, and simplified setup of reactions. The Fluidigm system provides 
these advantages while yielding excellent call rates and concordance with widely used 
microwell plate-based systems.

Dynamic arrays require much smaller volumes of reaction components, 
which substantially reduces running costs.

Flexibility.  
User choice of any 48 samples and  
any 48 SNP genotyping assays. 

Set up and Run time.  
Takes less than three hours.

Automation Compatibility.  
Standard 384 well format.

Throughput. 
Each dynamic array delivers the 
throughput of six 384-well plates.

Concordance with Conventional Platforms

Reaction Volumes

Benefits

Conclusion
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SNP Genotyping Analysis Software. 
•	 Auto-calling of SNP genotypes from  
	 the clusters.
•	 Visual overlay of clusters from multiple 	
	 dynamic arrays.
•	 Flexible annotation of sample and 		
	 assay information from the source plate.
•	 Pipetting maps of samples and  
	 primer/probes from the 96-well plates.
•	 Summary reports, containing the number  
	 of clusters, call rates, and confidence for 	
	 each assay.

Fluidigm  
System

ABI 7900 
System

The same forty six samples were run against the same 12 primer/probe sets on both the 
Fluidigm system and a 7900HT Sequence Detection System (Applied Biosystems). Side-
by-side comparison shows complete concordance, with a 99.5 percent call rate.
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1	 Prime
	 Prime the IFC to 

prepare for samples 
and assays.

2	 Transfer
	 Transfer samples and 

assays into separate 
inlets on the chip.

3	 Load
	 Place the IFC on 

the IFC controller to 
automatically setup 
reaction chambers. 

4	 Thermal Cycle 	
	 Place the IFC onto the 

Stand-Alone Thermal 
Cycler and start the 
PCR protocol.

5	 Read
	 Place the IFC on 

the EP1  Reader for 
fluorescence detection.

Work Flow


