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Abstract — Glycosylation is the most common co-
translational and post-translational modification of proteins.
Glycans influence the physical properties of proteins as well as
their biological functions. Alteration in glycosylation is observed
in many human diseases.Defining genetic factors, altering
glycosylation, can provide a basis for novel approaches to
diagnostic and pharmaceutical applications. Predictionof IgG
N-glycome from total plasma N-Glycome (TPNG) will allow to
increase the power of genetic analysisof tissue specific
glycosylation processes.
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Introduction

The majority of human proteins are post-translationally
modified by covalent addition of one or more complex
oligosaccharides (glycans). Alterations in glycosylation
processing are associated with numerous diseases, and
glycans are attracting increasing attention both as disease
biomarkers and as targets for novel therapeutic approaches[1].
Immunoglobulin G(IgG) is most abundant glycoprotein in
human blood plasma: while total concentration of
glycoproteins in human plasma is about 30 mg/mL, the
concentration of IgG is aboutl2 mg/mL [1]. The IgG is
secreted to bloodstream by plasma cells. IgG is one of the
most studied glycoproteins in terms of structural and
functional aspects of glycosylation. The N-glycosylation
patterns of IgG have been shown to be altered under various
physiological and pathological conditions [3,4].

Ultra PerformanceLiquid Chromatography (UPLC) is the
most broadly used method for measuring N-Glycome of both
total plasma proteins and IgG. Recent advances in discovery
of the genetic control of proteins N-Glycomeusing genome-
wide association studies (GWAS) showed substantial overlap
between genetic control of N-glycosylation of IgG and total
plasma glycoproteome [5-7], which, perhaps, is not so
surprising given IgG makes about 1/3 of total plasma
glycoproteome.

These  observationscould  motivate  development
ofmethods for prediction ofN-Glycome profile of IgG from
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the TPNG, as well as prediction of TPNG ex. contribution
from IgG.The latter could increase the power of discovery of
genetic loci, that influence glycosylation of non-IgG proteins,
thus increasing the chances of finding regulators, working in
tissues and cell types other than plasma cells.

Here, we aimed to characterize multivariate statistical
relationships between N-glycome of circulating IgG and
TPNG.

Materials and methods

To studyempirical relationships between TPNG data and
IgG N-glycome we used TwinsUKcohort, where both TPNG
and IgG N-Glycome profiles were measured using UPLC
technology about 6 000 samples.ThelgG and TPNG N-
glycomeprofiles contain 24 and 36chromatographic peaks,
correspondently. Approximately 1800 samples were set off as
a test data set.

We applied different linear multiple regression models to
predict each IgG glyco-peak (IGP) from plasma glyco-peaks
(PGPs), so we had 24 outcomes and 36 predictors:

IGP~ PGP1 + ... + PGP36 (1)

We used regression models without penalization, as well
as with the L1 (ridge) and L2 (LASSO) penalization.

We have also applied canonical correlation analysis.

In total, we trained 24 * 4 = 96 models.For penalized
models, estimation of meta-parameters was performed using
cross validation.

The test data set was used to evaluate the prediction
quality.The proportion of variance explained was used as a
metric of prediction quality for specific glycans, and root
mean square error was used as a metric for overall prediction
accuracy.



Results

We proposed set of approaches that allows prediction of IgG
N-glycome from TPNG, and evaluate. All approaches have
shown moderate prediction power.
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