Exploring Glycan Binding Interactions on Murine Myoblasts and Myotubes via
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Fluorescence Microscopy and an Enzyme Linked Lectin Assay (ELLA)
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Glycans are an essential building block in all organisms. They participate in crucial cellular processes
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especially those on the cell surface.' Therefore, it is important to interrogate their binding in a Abbreviation (kDa) Subunits ycop Specificity
biological setting so that they may be accessed as potential treatment targets. Looking specifically at
the human body, one area in which glycans have been implicated are muscular diseases including GalB4GIcNAcB2Manab

. . Phaseolus vulgaris Phaseolus vulgaris (Red GIcNAcB4
muscular dystrophies.?3 We looked at the presence of a subset of glycans on a mouse muscle cell line Sl PHA-E . gars | 126 4 yes ( B4)

_ A _ _ . o _ - Erythroagglutinin Kidney Bean) seeds (GIcNAcB4Mana3)
using glycan binding proteins, otherwise known as lectins. We then optimized the lectin binding ManB4
concentration for muscle precursor cells (myoblasts) and compared their binding affinities to
differentiated myotubes. We also visualized the binding via fluorescence microscopy. Phaseolus vulgaris PHA-L Phaseolus vulgaris (Red 126 4 ves GalB4GIcNACB6(GIcNAC
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among the four major classes of
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Myoblast Lectin Binding

partners, and are implicated in countless other cellular processes.* Glycans are structurally diverse 125
due to their complex chemical structure and variety of possible linkages to one another, complicating £ 52080 nM
c . . - =

scientists’ ability to investigate them. As glycan binding proteins, lectins have proven to be a very a 100 gi"i,', %i PHA-L EC5=9.62 M
useful tool for glycan detection and interrogation.> In this project we asses the ability of four lectins to E - 'if } S -+ PHA-E EC,=0.559 nM e
bind the surface of mouse muscle cells in vitro. g :: Discussion and COnCIUSionS
A growing body of work implicating glycans in disease has illuminated the capability to harness their N 0 L v WEAECg=0.715nM After conducting several ELLAs, we found the optimal binding range for these lectins on myoblasts. We
potential as treatment targets. Muscular dystrophies (dystroglycanopathies) are characterized by g A ) 5 . . . P 5 Tans . 4 : '
hypoglycosylation of the a-dystroglycan protein3 Duchenne and Becker muscular dystrophy affects S 25 ¢ L -~ GSL1 ECgy=1.35 nM discovered that this range is not much different than that for myotubes. According to the microscopy
apprOX|mater 1 out of every 7250 males between the ages of 5 to 24 years old.2 Cell surface glycans Z I images as well as the EC, values determined for each binding process, it appears that across the board,

' olav 3 kev role in the pathologies of these diseases and are potential E 4 3 2 4 0 1 2 3 4 the lectins bound more to the myoblasts. From the data gathered we were able to determine some of

’?ar;lets fo»; treatment Fpor thlsgprOJect we specifically looked af alycans log[nM] the sugars present on the C2C12 cell surface due to the lectins’ preferred sugar specificity: N-Acetyl-D-

glucosamine (GIcNAc), D-Galactose (Gal), N-Acetyl-D-galactosamine (GalNAc), and complex N(nitrgoen)-
linked glycans containing GlcNac and Gal, as well as D-Mannose (Man). GSL | in particular saw a 10 fold
increase in EC., on myotubes compared to myoblasts. This indicates that there may be a decrease or
masking of terminal galactose and/or N-acetylgalactosamine upon differentiation. We only performed
one repeat of each experiment and more repetitions would be needed to confirm the aforementioned

present on the surface of C2C12 mouse muscle cells. Under the right
conditions, this muscle progenitor (myoblast) cell line can fuse together
Proliferative Cdﬁ;?er:eitnf;:ito to Fr‘jfin?uiQf and differentiate into myotubes, in vivo this is referred to as myogenesis

with final maturation into myofibers. The glycan profile on the cell
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, , surface varies during thes.e dlfferent stages of cell development.” While Myotube Lectin Binding data before moving onto the next steps. Since sialic acid is often added to the end of glycan chains, the
previous work in the lab has revealed that several lectins bind the C2C12 cell surface, we focused on 125 logical next step would be to use SNA, a sialic acid binding lectin ? to interrogate a change in terminal
a select few and found the optimal concentration range to reach binding saturation. To do so, we £ =D -« PHA-L EC;,=11.65 nM ol 4 durine both cellul ’ Furth i ' | of lecti hould b q
used an enzyme linked lectin assay (ELLA) which provides a quantitative absorbance read out o 100 I 2] R sialic acid auring both cellular stages. Furthermore, a wider panel of lectins should be screened to

< ¥ Ky % = investigate the presence of other common terminal monosaccharides
proportional to lectin binding on the surface. In addition, we used fluorescence microscopy to @ 75 ¥ f = PHA-E EC5;=0.967 nM '
. : L. . L A
produce a visual representation of the lectin binding under the same experimental conditions. < o WGA EC...=0.944 nM References
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