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ABSTRACT

To test the competitiveness of our panel of antibodies and determine whether glycosylation affects
antibody binding affinity, we examine the aberrant functioning of the MUC16 protein in cancer cells.
After identifying the MUC16 protein contains the CA125 biomarker and determining its role in ovarian
tumor growth and metastasis, the goal is to determine the impact glycosylation has on the binding
affinity on certain antibodies, such as mAR9.6. Due to cleaving and shedding of the extracellular domain
of the MUC16 protein, it has been difficult to find a promising region for target therapies; most
antibodies cannot detect the remaining MUC16 fragment on the surface of the cell after it has been
cleaved off. Additionally, MUC16 can act as a barrier to Natural Killer (NK) cells and monocytes,
inhibiting its ability to attack tumor cells (Aithal et. al 6). Therefore, antibodies that target non-tandem
repeat domains, such as the SEA5 domain, were used to understand how glycosylation plays a role in
antibody binding and analyze the number of epitopes they will bind in the MUC16 protein.

INTRODUCTION

The CA125 antigen, a repeating peptide
epitope of MUC16, was found during the
OA125
antibodies in 1981 by Bast et. al as a heavy

development  of monoclonal
weight molecular protein expressed on the
surface of ovarian cancer cells. MUC16’s
involvement in tumorigenesis, cancer cell
signaling, metastasis, and regulation of
immune responses is why it has become a
protein of interest for researchers when
developing new monoclonal antibodies or
anti-cancer drugs (Rauth et. al 2). A key
feature of cancer is aberrant glycosylation,
which is a process responsible for adding
carbohydrates to proteins. There are two
types of glycosylation: N-linked and O-

linked. N-linked glycosylation is responsible
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for post translational modification to the
protein, whereas O-linked glycosylation is
linked to modifications of the hydroxyl group
of serine and threonine amino acid residues
on proteins (Rauth et. al 3,4). Therefore,
abnormalities in glycosylation lead to
increased tumor growth by enhancing the
expression of E-cadherins, which leads to
invasion and metastasis of certain cancers
(Thomas et. al 8). Ultimately, the goal is to
close gaps in our knowledge on the structure
of MUC16 and its influence on molecular
interactions, like antibodies, and provide a
forum of unanswered questions to be

addressed in future studies.
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MATERIALS AND METHODS
Protein electrophoresis

Protein  electrophoresis was used to
determine which proteins are currently

present in the gel.
Western Blots and ELISAS

Once the proteins of interest are separated
from the gel, it was treated with primary and
secondary antibodies, which were the His-tag
proteins and anti-goat mouse IgG. Therefore,
it could be concluded if the protein that was
isolated binds successfully to the secondary
antibody once the Western Blot was imaged.
To test glycosylation-dependent antibody
binding and competitiveness for the epitope
were ELISAs and Western Blots. ELISAs
helped us determine whether antibody
binding affinity is affected by glycosylation
by observing the shade gradient of yellow
produced once the known CA125 antigen is
added. Unglycosylated and glycosylated
SEAS domains were tested to see which type
of SEA5 domain shows a higher rate of
antibody binding to CA125, which would be

displayed by a darker yellow color.
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RESULTS AND DISCUSSION

From the ELISAS ran, a slight color gradient
was observed in our results. This means that
glycosylation could have played a role in
antibody binding affinity according to the
testing of the unglycosylated and
glycosylated SEA5 domains as shown in
Figure 1. Furthermore, Figure 2 showed a
linear relationship in AR9.6 antibody and
absorbance values by the epitopes on the
unglycosylated SEA5 domain. Therefore, a
lack of glycosylation increased the binding
affinity of AR9.6 to MUCI16.

further testing may be needed to definitively

I believe

state whether glycosylation does a play a role
in antibody binding, as the results from the
ELISA included in this figure show that the
treatment of the SEA5 domain did not impact
the absorbance rate of the AR9.6.
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Figure 1: A 96-well plate showing a color
gradient throughout all the wells. Rows A-D
are unglycosylated and rows E-H are

glycosylated.
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Figure 2: This graph shows an increase of

AR9.6 concentration when SEA5 domain is
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unglycosylated when the 96-well plate was
read at 450nm. (Data provided by Andrew
M.).

The reason why the color gradient might have
been as noticeable was because antibodies
conjugate with the circulating ectodomain of
MUCL16; therefore, this reduces the amount
of antibody available to target the cancer
cells. Therefore, further investigation can be
conducted whether the rate of ectodomain
shedding can also affect antibody binding
affinity in the MUC16 protein.

The Western Blot showed whether the
secondary antibody bonded to the protein of
interest. The gel displays in Figure 3
SEA domains and
whether the domain had been tagged by the

displayed different

anti-goat mouse IgG. In Figure 3, the image
SEA7, SEAG9, SEA13

(unglycosylated) have the protein of interest

showed and

as marked by the molecular weight from the

molecular weight ladder.
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Figure 3: Western Blot was performed on 11/16/2022 and displays which SEA domain were

successfully tagged by the secondary antibody.

Overall, the complex structure of this mucin
continues to create challenges to efforts being
made to improve the CA125 assay and to
understand the role of MUC16. The
complexity of this antigen does provide
different pathways that can be explored to
develop anti-cancer therapeutic strategies
(Felder et al).
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