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Overview of Chundawat Research Lab at Rutgers University

| 2019 Su njer Retreat
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Multi-Disciplinary Expertise in Glycosciences and Glycoengineering at Rutgers University
* Carbohydrate-active Enzymes (CAZymes) & Protein Engineering
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Background: Continuous Biomanufacturing of Biological Drugs
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Background: Biologics or mAb N-Glycosylation
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Background: PAT Regulatory Framework for Drug Manufacturing

Involves Rather complete mechanistic understanding (RXN stoich; kinetics,

First . . . . . .
constitutive relationship between heat / mass/ momentum conservation equations

Principals

Physical and biochemical principles that constitute model equations based off

Mechanistic

i experimental data
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N-GLYcanyzer PAT workflow enables real-time glycosylation PAT
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GLYcanyzer PAT Process Flow Diagram
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mAb denaturation

mAb deglycosylation (removal of glycan from mAb)
Glycan fluorescent labeling

Glycan Enrichment (removal of excess fluorophore)

Entire PAT toolkit is under software control running a fully-
customizable python code and is integrated with Agilent LC



Protein A mAb capture is highly reproducible & customizable

Integrated Aborbance 280nm (AU)
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Glycan labeling is optimized under agueous conditions to enable long-term PAT deployment

A. Aqueous and NonAqueous Labelling Efficiency (Glc10)
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Entire PAT toolkit is has been optimized for labeling glycans with standard
2-AB fluorophore but has been customized with Agilent’s IPC dye too!



Labeled glycan can be rapidly enriched using PGC to remove unlabeled dye
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Integrated N-GLYcanyzer PAT with Agilent HPLC: Summary of on-line vs. offline reproducibility

J |— Offline o
11— Online N g 3 o
P 5 i c Glucose Online (n=2) Offline (n=2)
g Oligomer Relative Abundance Retention Time (mins) Abundance Retention Time (mins)
g 4 6.1% + 0.5% 5.80 t 0.04 6.2% t 0.1% 5.86 t 0.04
£ 5 8.8% + 0.5% 11.21 + 0.01 8.6% + 0.1% 11.20 t 0.04
g [ 11.6% + 0.2% 16.56 + 0.03 12.5% + 0.2% 17.04 t 0.02
S 7 14.0% + 0.3% 22.09 + 0.03 13.5% + 0.2% 22.16 t 0.01
E 8 15.5% + 0.1% 26.31 t 0.02 15.9% t 0.3% 26.37 t 0.02
g’ 9 14.7% + 0.3% 30.10 + 0.02 15.5% + 0.3% 30.16 t 0.02
I._LI 10 13.6% + 0.3% 33.53 + 0.04 13.2% + 0.3% 33.57 t 0.06
11 8.7% + 0.3% 36.55 t 0.05 8.1% + 0.2% 36.58 t 0.02
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g G1 1.5% + 0.3% 15.54 t 0.06 1.4% + 0.2% 16.00 t 0.08
§ - 5 G1F 25.1% + 0.4% 17.75 t 0.09 25.3% + 0.2% 17.80 t 0.08
E § 3 G1F 9.9% + 0.1% 18.27 t 0.09 5.6% + 0.2% 18.33 t 0.0%
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N-GLYcanyzer allows continuous monitoring of mAb glycosylation using 14-day cell culture
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N-GLYcanyzer can use Agilent’s Instant PC glycan labeling methodology

FLR (ex. 285 nm / em. 345 nm)
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InstantPC Labeling Method (Pros):
Increase in FLR intensity vs 2AB, MS-compatible
Sample to analysis time less than 45 minutes

Injection volume
32 uL
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8uL A
—4uL
—2uL
—1uL

|
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|
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Time (Mins)

INT FLR Intensity

Relative Abundance

o) i
o } l | Tertiary amine
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1
M C
O' H Procaine
InstantPC Label

1ul 2 ulL 4 ul 8 ulL 16 ulL 32 ulL

GOF-GN 0.55 0.92 1.23 2.42 4.77 5.88
GO 2.87 4.57 8.37 15.90 27.11 31.88
GOF 35.68 57.11 117.05 229.81 375.87 478.44
Man5 2.28 3.63 7.29 14.26 23.30 29.82
G1 0.93 1.38 2.79 5.33 8.34 11.98
G1F 20.54 32.92 66.82 129.88 212.67 367.04
G1F' 7.49 11.62 22.86 46.05 76.41 13291
G2F 4.19 6.52 13.26 26.54 42.48 75.54
GOF-GN 0.7% 0.8% 0.5% 0.5% 0.6% 0.5%
GO 3.9% 3.9% 3.5% 3.4% 3.5% 2.8%
GOF 47.9% 48.1% 48.8% 48.9% 48.8% 42.2%
Man5 3.1% 3.1% 3.0% 3.0% 3.0% 2.6%
G1 1.2% 1.2% 1.2% 1.1% 1.1% 1.1%
G1F 27.6% 27.7% 27.9% 27.6% 27.6% 32.4%
G1F' 10.0% 9.8% 9.5% 9.8% 9.9% 11.7%
G2F 5.6% 5.5% 5.5% 5.6% 5.5% 6.7%




Future Work & Impact

New Results A Follow this preprint

Preprint Publication: An Integrated Process Analytical Platform for Automated Monitoring of

Gyorgypal, A., & Chundawat, S. P. S. (2021). An Integrated
Process Analytical Platform for Automated
Monitoring of Monoclonal Antibody N-linked
Glycosylation. BioRxiv, 2021.11.14.468439. © Aron Gyorgypal, © Shishir PS. Chundawat
https://doi.org/10.1101/2021.11.14.468439 doi: https://doi.org/10.1101/2021.11.14.468439

This article is a preprint and has not been certified by peer review [what does this mean?].

Assist model building Future Work:

/ \ / \ * Modulate mAb glycosylation and collect real time data to
Mechanistic modeling understand temporal change in mAb glycosylation

* Use N-GLYcanyzer PAT tool for real-time process control
Bioreactor system Cell behavior and protein
development production captured

Monoclonal Antibody N-linked Glycosylation

Broader Impact:

Online/at-line PAT skills
development

Physical stimuli . : -
y;(;ufehmu' * Enabling advanced process control through rapid N-Glycan Analysis

/II
3

\ * Increase understanding of process design space and influence of
glycosylation with critical process parameters

Guide Future

Exp Setup


https://doi.org/10.1101/2021.11.14.468439

Contact details to support ongoing research program at Rutgers!

* Address: y .
Office:
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* Email:
% shishir.chundawat@rutgers.edu
o Twitter:
u @sps_chundawat
e Office Phone:
Zr 848-445-3678
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