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Motivation and Aim: Biochemical pathways underlying protein N-glycosylation are well 
known, but the biological networks regulating these pathways remain poorly understood. 
Defining the genetic control of N-glycosylation of proteins of human blood plasma 
(“plasma N-glycome”) can shed light on the regulation of this complex process. To date, 
a series of genome-wide association studies (GWAS) of human blood plasma protein N-
glycosylation have been published reporting more than 30 genetic loci affecting protein 
glycosylation [1-3]. These studies used a regression model under which glycome traits 
were analyzed independently of each other. However, it has been previously 
demonstrated that multivariate genetic association analysis of N-glycome, that is, a joint 
analysis of multiple glycomic traits, has higher power for loci detection [4, 5]. In this 
work we aimed to perform the first multivariate GWAS of total plasma N-glycome. 
Methods and Algorithms: We utilized MANOVA approach for multivariate analysis of 
genetic associations. We defined a list of biochemically similar multivariate traits, 
grouping them on such characteristics as galactosylation and sialylation of antennary 
branches, core-fucosylation, bisecting GlcNAc, etc. After that, multivariate analysis was 
carried out using the summary statistics-based method described by Ning et al. [6]. This 
method enables multivariate analysis of variance using the results of multiple GWAS for 
individual traits. Moreover, our study included a replication experiment based on the 
protocol of Ning et al. [6] – reproduction of statistically significant associations in an 
independent set of samples. For loci that replicated in our study, we performed an in 
silico functional analysis. 
Results: We identified 52 loci in total. Compared to results of previous studies we found 
17 new loci associated with total plasma N-glycosylation and 7 loci that overlapped with 
those identified but not replicated previously. We replicated 8 loci and compiled a list of 
candidate genes for each of them. 
Conclusion: Identification of new loci associated with total plasma N-glycosylation can 
provide new knowledge towards understanding the mechanisms of in vivo regulation of 
this process. Among the genes prioritized as possible candidates, several could be linked 
to N-glycosylation and/or immune function. 
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