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3. Timeline: 
The discovery analyses in COPDGene is completed. The manuscript is to be completed as 

soon as the replication results from ARIC is available. We expect that the manuscript will be 
prepared within three months from approval of the analysis plan. 
 
4. Rationale:  

Identifying individuals by genomics is a rising concern in research because advances in 
genotyping and sequencing have resulted in large genetic databases (dbGaP; GEO; EMBL-EBI) 
for both research and commercial use. The existence of newer genotyping technologies and large 
genomic databases has created concerns among policy makers regarding discrimination in health 
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insurance and employment and resulted in new laws that address genetic information (e.g., the 
Genetic Information Non-discrimination Act of 2008) as well as privacy protection efforts such 
as the Global Alliance for Genomics and Health, which has created frameworks to ensure 
responsible and secure sharing of genomic and health-related data.  A key feature of these 
policies in the United States is that they explicitly addressed genomic data only. Despite these 
policies, there have been multiple instances of “deidentified” personal information linked back to 
individual genetic profiles (1), including well publicized individuals such as Henrietta Lacks (2). 
There have also been methods proposed which can link expression data to genotype through 
eQTLs (3). Concurrently there are studies which demonstrate that many proteins (4, 5) have 
genetic quantitative trait loci (QTLs), but current practice is to consider these datasets as 
deidentified data. In COPDGene, we have shown that even limited proteome profiles without 
peptide sequencing can be linked to specific individuals by using prior independent knowledge 
of these QTLs and we provide a bioinformatic solution which obfuscates reidentification, yet still 
preserves at least some biomarker-phenotype relationships. Here we seek replication of our 
findings in the ARIC study. 

 
 
5. Main Hypothesis/Study Questions: 
 

1. To predict genotypes in ARIC using 250 pre-trained cis-pQTLs in COPDGene. 
 
 
6. Design and analysis (study design, inclusion/exclusion, outcome and other variables of 
interest with specific reference to the time of their collection, summary of data analysis, 
and any anticipated methodologic limitations or challenges if present). 
 
This is a cross-sectional study that consists of ~11,000 ARIC participants at visit 2 with plasma 
proteomes and imputed genotypes using TOPMed panel. Proteomes were measured by 
SOMAscan assay (Somalogic Inc., Boulder, CO) and were log2 transformed prior to the 
analyses. 250 cis-pQTLs were pre-trained in COPDgene. The corresponding protein levels and 
variant gentoptyes were pulled out from ARIC whites and blacks to replicate the findings from 
COPDGene.  
 
For predicting the probability of a genome matching, a Naïve Bayesian method is used which 
estimates the probability of observing genotype vector g using the genotype specific mean (µ) 
and standard deviation (s) estimated from the training data. This is similar to an approach used in 
genotype estimation from eQTLs (3). Under the naïve Bayes framework, we will estimate the 
probability of the subject possessing each of the three genotype classes, given an observed 
protein level. By repeating this process for each of the 𝑁𝑁 protein/SNP pairs, we will obtain the 
probability of each genotype class for the top 250 SNPs. We will calculate the odds of each 
genotype being the true genotype, and then using the known genotype values 𝑔𝑔1 …𝑔𝑔𝑁𝑁 for each 
subject, we can compute the odds of observing the correct or “true” genotype vector 𝒈𝒈𝒕𝒕𝒕𝒕𝒕𝒕𝒕𝒕 for a 
subject as the product of the odds of observing the individual true genotype values.  
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For each subject with proteome data, we will calculate the odds of the genotype vector of every 
genotyped subject in the dataset. Assuming one of the genotyped subjects within the dataset is the 
true identity 𝑆𝑆𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 with observed protein levels 𝒙𝒙𝒕𝒕𝒕𝒕𝒕𝒕𝒕𝒕 we will take the genotype with the highest 
odds given the observed protein values as the “match” for this subject. If the genotype with the 
highest odds of match (top 1) belongs to the subject whose protein levels were observed, we 
consider this a match. We will also test whether the true match is among the three highest odds 
(top 3) and 1% highest odds (in top 1%). 
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