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Agenda

• Background
−

 

TaqMan

 

genotyping assays
−

 

What is OpenArray?
−

 

Major features

• Application studies
−

 

SNP association with  heart disease
−

 

SNP Analysis as a Tool for Microbial Subtyping
−

 

Forensic application using SNP genotyping



TaqMan® SNP Genotyping Assays 
assay mechanism for allelic discrimination





• A new genotyping platform developed 
by BioTrove

•
 

There are 48 (4X12) subarrays
 

and 
each subarray

 
has 64 (8X8) chambers  

• TaqMan
 

SNP Genotyping Assays are 
pre-aliquoted

 
into each reaction 

chamber

What is OpenArray Platform?



• 3072 low-volume reaction 
chambers  (33nl) with 
preAliquoted

 
TaqMan 

SNP Assays

• Each OpenArray plate is 
equivalent to eight 384-

 well plates

• A wide variety of 
genomics applications

Throuhgput of OpenArray Platform



Flexibility of OpenArray Platform
• Multiple different 

Assay x Sample 
Number Combinations

• 16 Assays x 144 Samples

• 32 Assays x 96 Samples

• 64 Assays x 48 Samples

• 128 Assays x 24 Samples

• 256 Assays x 12 Samples





•
 

Institutes
- Aravinda Chakravarti, Johns Hopkins University Medical School
- Dan Arking & Amit Khera, University of Texas Southwestern Medical Center

• Previously known
−

 

QT interval is a measure of cardiac repolarization
−

 

QT interval is a biomarker for risk of sudden cardiac death
−

 

SNP rs16847548 in the NOS1AP locus associate with altered QT interval in 
European populations.

• Questions
−

 

Do this SNP (rs16847548) associate with QT interval in other ethnic populations?
−

 

Do other SNPs in NOX1AP associate with QT interval?
−

 

Do other SNPs associate with QT interval in different ethnic populations?



NOS1AP 

• NOS1AP : nitric oxide synthase

 

1 (neuronal) adaptor protein 

• This gene encodes a cytosolic

 

protein that binds to the signaling 
molecule, neuronal nitric oxide synthase

 

(nNOS). 

• As as

 

an adapter protein,  this protein mediates interactions with 
nNOS

 

and specific targets  including the small monomeric

 

G protein 
(Dexras1). 
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Presentation Notes
This gene encodes a cytosolic protein that binds to the signaling molecule, neuronal nitric oxide synthase (nNOS). This protein has a C-terminal PDZ-binding domain that mediates interactions with nNOS and an N-terminal phosphotyrosine binding (PTB) domain that binds to the small monomeric G protein, Dexras1. Studies of the related mouse and rat proteins have shown that this protein functions as an adapter protein linking nNOS to specific targets, such as Dexras1 and the synapsins. Alternative splicing results in multiple transcript variants encoding different isoforms. [provided by RefSeq 



SNPs to be genotyped:
rs7539281

rs4657139

rs16847548

rs12567209

rs12376211

rs1415262

rs10494366

rs16856785

92,253 bp



Populations and genotyping technology
• Dallas Heart Study Population

−

 

2,949 Individuals
−

 

White, Hispanic, Black
−

 

TaqMan SNP Genotyping Assays
−

 

384-well plates

• Atherosclerotic Risk in Communities Population & 
Cardiovascular Health Study Population
−

 

14,107 individuals
−

 

White
−

 

TaqMan SNP Genotyping Assays
−

 

OpenArray plates

• Accuracy of OpenArray genotyping:  determined by comparison 
to concordance calls generated for 58 samples, genotyped multiple 
times (350 comparison per SNP)
−

 

rs16847548 = 99.7%;
−

 

rs16856785 = 99.4%.



Findings:
• SNP rs16847548 has largest association with QT interval in all populations, 

• Allele frequencies for SNP rs16856785

 

in Hispanic & white populations are 
fairly similar to each other, frequencies in black populations are divergent.

• SNP rs16856785

 

has a large association in black populations, but in either 
Hispanic or white the association is not significant (P>0.3), which have lower 
A1 allele frequencies and smaller samples sizes. 

Association of SNPs with QT interval



Findings:
• Initial study with 384-well plates showed association with both SNPs

 

for 
black population (1497 individuals), but could only show a significant 
association for rs16847548

 

in white population.

• The two SNPs

 

show independent association in the black population

• Follow up study using OpenArray and a vastly increased sample size of 
white individuals shows that rs16847548

 

is also has an association in that 
population, and that it acts independently in that population as

 

well.

Larger Study & Independent effect of SNPs 
Beta = size of effect under additive genetic model

 
Independent effect assessed by forward stepwise regressions

384-well plate OpenArray
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SNPsare useful markers of variation and evolutionary divergence in animal, plant, and microbial genomes alike.
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A Panel of 8 SNPs for Testing



Scatter Plots of all DNA Concentrations 
with Allelic Determination



Population Study with 39 Tamil Samples

• Determination is 
possible with just 7 SNPs

• FAM homozygous
• VIC homozygous
• Heterozygous
• WGA samples work



Determine Paternity Samples with 7 SNPs
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