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3. Timeline: 
Analysis will begin immediately using protein abundance level data from visit 3 and genetic data. 
The manuscript is expected to be completed in 8-10 months.  
 
4. Rationale:  
Regulation of molecular phenotypes like gene expression or protein levels by genetic variants 
related to traits and diseases can illuminate the intermediate biological mechanisms and causal 
processes1,2 underlying phenotypic change. Extensive research has been done to understand the 
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regulatory effects of local (cis) variation on protein levels but identifying distal (trans) regulation 
remains challenging due to statistical power3. In particular, detecting distal targets of known trait 
related variants can highlight their complex downstream effects and affected pathways for the 
trait2,4,5. Power to detect such weaker distal effects can be increased by aggregating 
associations across groups of proteins and groups of known trait-related genetic variants in 
contrast to standard single variant-single protein analysis. Our previous work in this regard 
has shown that such aggregative strategies can effectively identify trait-specific gene-networks 
whose expression levels are trans-regulated by known trait-related variants6. In this project, we 
will apply sophisticated statistical methods to effectively identify groups of target proteins that are 
trans-regulated by groups of known trait-related variants, representing trait-specific protein 
networks that mediate the effects of the trait-related genetic variants. From public repositories, we 
will curate list of known genetic variants that have been reported to be associated to different traits 
and diseases and identify the networks of proteins being trans-regulated by these variants using 
sparse canonical correlation approach. The identified protein networks will provide novel insights 
into the key target proteins and pathways which propagate the effects of variants related to different 
traits and diseases. 
 
5. Main Hypothesis/Study Questions: 
 
To identify trans-regulated protein sets or networks that mediate the effects of known genetic 
variants related to a trait. The identified protein networks can uncover trait-specific affected 
pathways and biological mechanisms.  
 
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). 
 
Study Design: Cross sectional analysis. 
Inclusion criteria: Participants with protein abundance level data from SOMAscan and genetic 
data. 
Outcome and Variables of interest: Human plasma protein concentrations measured by SOMAscan 
assay (Somalogic Inc., Boulder, CO). We will investigate an appropriate exclusion threshold for 
proteins that were flagged in at least one plate, and the appropriate transformation of the relative 
abundance of protein levels, such as logarithmic and/or inverse normal transformation. 
We will curate a list of variants of interest, which will include variants that have been shown to be 
associated to various traits in GWAS7 including but not limited to height, cholesterol levels, 
cardiometabolic traits, psychiatric traits, cancers, neurological traits, endocrinological traits, 
autoimmune diseases. We will use the genotype-call/dosages of genetic variants associated to 
different traits as the covariate of interest. We expect the number of variants of interest to be around 
20,000.  
Other Covariates: Known and available covariates such as age, sex, race, center, body mass index 
(BMI), current drinking, blood pressure and others. We shall further estimate other sources of 
variation and use them as covariates8. 
Broad analysis plan: 
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1. We will first identify genetic variants that have been associated with different traits using 
GWAS catalog and other publicly available resources. (Source: External GWAS 
repositories). 

2. Next, we will extract the standard trans-summary statistics for these genetic variants across 
the available plasma proteome by using the standard linear regression model adjusting for 
covariates like age, sex, BMI, genetic principal components and other sources of variation. 
(Source: ARIC Proteomic and genetic data). 

3. Using these summary statistics, we will use sparse canonical correlation-based models to 
identify protein networks associated with the groups and subgroups of the genetic variants. 

4. We will use several downstream analyses to quantify whether the identified trans-regulated 
protein networks have additional evidence to be associated to the trait, using enrichment 
analysis, heritability analysis and network construction. 

5. We will also perform the above analysis separated by ethnic groups to identify protein 
networks associated to different traits across ancestry. We will check for cross-replicability 
of the protein networks identified for each trait/disease for (dis-) similarities in the 
networks topology and identified proteins.  

 
Our analysis is separate from and will be complementary to any ongoing standard trans-
pQTL (protein quantitative trait loci) analysis in the fact that we aim to select the proteins 
networks associated to groups of known trait-related variants as opposed to single protein-
single variant association conducted using standard analysis. Our method uses sparse 
canonical correlation analysis which is a novel approach in this respect and has demonstrated 
promise previously in similar trans-regulation analysis of gene-expression data for known trait-
related variants6.   
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10. What are the most related manuscript proposals in ARIC (authors are encouraged to 
contact lead authors of these proposals for comments on the new proposal or 
collaboration)? 
 
11.a. Is this manuscript proposal associated with any ARIC ancillary studies or use any 
ancillary study data? ____ Yes    __X__ No 
 
11.b. If yes, is the proposal  

___  A. primarily the result of an ancillary study (list number* _________) 
___  B. primarily based on ARIC data with ancillary data playing a minor role 
(usually control variables; list number(s)* __________  __________ __________) 

 
*ancillary studies are listed by number https://sites.cscc.unc.edu/aric/approved-ancillary-studies 
 
12a. Manuscript preparation is expected to be completed in one to three years.  If a 
manuscript is not submitted for ARIC review at the end of the 3-years from the date of the 
approval, the manuscript proposal will expire. 
 
12b. The NIH instituted a Public Access Policy in April, 2008 which ensures that the public 
has access to the published results of NIH funded research.  It is your responsibility to upload 
manuscripts to PubMed Central whenever the journal does not and be in compliance with this 
policy.  Four files about the public access policy from http://publicaccess.nih.gov/ are posted in 
http://www.cscc.unc.edu/aric/index.php, under Publications, Policies & Forms. 
http://publicaccess.nih.gov/submit_process_journals.htm shows you which journals 
automatically upload articles to PubMed central. 
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