Enzymatic synthesis of a homogeneous antibody glycan

Ushna Zulfiqar, Ana Sargarovschi, Emily Swanson, John M. Finke

Division of Sciences and Mathematics, Interdisciplinary Arts and Sciences, University of Washington Tacoma, Tacoma, WA, USA

INTRODUCTION

Alzheimer’s disease (AD) is one of the major causes of death in the United States. Additionally, it
is a neurogenerative disorder and the most common cause of dementia. There are treatments for AD that

METHODS

Glycan analysis — general process

can delay its symptoms in the modern day, but drug delivery to the brain is poor. This study i d
anovel therapy that may extend cognitive health to delay or treat Alzheimer's disease. The drug delivery
to the brain will be more effective if sialylated Fab glycan on IgG antibody 4G8 is generated. For this
study, the production of pure sialylated Fab glycan on antibody 4G8 involved the use of commercial
4G8, neuraminidase/alpha-gal, ECL column purification, and the addition of 26 ST. Further testing was
done using HPLC profiling to investigate the presence of glycans on the antibody 4G8. The results
showed that the amount of IgG present after the treatment and purification was below the level detectable
by HPLC.

Blood Brain Barrier Studies of IgG Sialic acid

Previously in Dr. Finke’s lab, it was observed that
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Antibodies have a diverse array of Fab glycans

Fc glycans
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Fc sialic acid cannot be detected in intact IgG
PNGase F will always cleave
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PROJECT GOAL: Make a single sialylated form (G2FS1)
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HPLC analysis

Analysis of Fab/Fc glycans

1. Glycan Release of Fc glycans (native conditions).
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2. Isolation of cleaved Fc glycans by
Microcon 30 kD filtration.
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3. PNGase F again on IgG+Fab glycans but with SDS, N
R-mercaptoethanol, NP-40 at pH 8.6 (denaturing

conditions).
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4. Fc and Fab glycans were lyophilized and labeled via reductive

amination using 2-aminobenzamide and CNBH, reductant.
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5. Labeled glycans were purified with size exclusion chromatography.
Glycans (red) eluted earlier than free ABZ dye (blue).
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6. HPLC profile of glycans with
polar glycan column. Glycans . B}
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ammonium formate pH 4.5 in . .
acetonitrile. Measured with ABZ T
fluorescence.

HPLC Profiling of commercial 4G8 and Enzyme-Treated 4G8

Analysis of commercial 4G8
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Enzyme-Treated 4G8

Phase 1
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Phase 2
m}. o-galactosidase Protein A affinity chromatography
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Results

No peaks detected. Control (above) with untreated 4G8 worked so outcome likely due to low levels of enzyme
product after purification steps.
Current work-around:

1. Single enzyme step (a2,6-sialyltransferase + a-galactosidase together).
2. No purification steps (we'll figure this out if we see our product).
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