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Learn how to combine chemical and enzymatic methods to build defined glycans and engineer
glycosylation on proteins, lipids and cells. This module covers glycosyltransferases and
glycosidases as tools, donor and acceptor design, one pot reaction strategies, and practical
glycoengineering workflows for biotherapeutics, vaccines and cell based systems.
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Principles of Chemoenzymatic Glycan Synthesis

Chemical versus enzymatic glycan synthesis strategies

p r o t e c t i n g  g r o u p  h e a v y  r o u t e s  e n z y m e  c a t a l y z e d

g l y c o s y l a t i o n  h y b r i d  c h e m o e n z y m a t i c  a p p r o a c h

Building blocks and linkage control in glycans

m o n o s a c c h a r i d e  d o n o r s  a n d  a c c e p t o r s  a n o m e r i c

c o n f i g u r a t i o n  a n d  s e l e c t i v i t y  r e g i o s e l e c t i v i t y  t h r o u g h

Chemoenzymatic Glycan Synthesis and Glycoengineering —
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e n z y m e  c h o i c e

Design logic of stepwise and one pot schemes

s e q u e n t i a l  a d d i t i o n  o f  m o n o s a c c h a r i d e s  c a s c a d e

r e a c t i o n s  w i t h  m u l t i p l e  e n z y m e s  a v o i d i n g  s i d e

r e a c t i o n s  a n d  h y d r o l y s i s

S e s s i o n  2
F e e :  R s  1 1 8 0 0   Apply Now

Enzymes, Donors and Reaction Engineering

Glycosyltransferases and glycosidases as synthesis tools

e n z y m e  f a m i l i e s  a n d  s u b s t r a t e  s c o p e  w i l d  t y p e

v e r s u s  e n g i n e e r e d  v a r i a n t s  t e m p e r a t u r e ,  p H  a n d

c o f a c t o r  n e e d s

Donor substrates and in situ regeneration systems

n u c l e o t i d e  s u g a r  d o n o r s  ( U D P ,  G D P ,  C M P )  c h e a p

d o n o r  p r e c u r s o r s  a n d  r e c y c l i n g  b a l a n c i n g  d o n o r ,

a c c e p t o r  a n d  e n z y m e  r a t i o s

Reaction setup, monitoring and optimization basics

b a t c h  v e r s u s  c o n t i n u o u s  f o r m a t s  L C – M S  o r  H P L C

m o n i t o r i n g  o f  p r o d u c t s  y i e l d ,  c o n v e r s i o n  a n d

p r o d u c t i v i t y  m e t r i c s

S e s s i o n  3
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Glycoengineering of Proteins, Cells and Biologics

Remodeling glycans on therapeutic proteins ex vivo

t r i m m i n g  a n d  r e b u i l d i n g  F c  g l y c a n s  s i a l y l a t i o n  a n d

g a l a c t o s y l a t i o n  t u n i n g  i m p a c t  o n  s t a b i l i t y  a n d

e f f e c t o r  f u n c t i o n

http://www.nthrys.com
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Metabolic and enzymatic labeling of cell surface glycans

s u g a r  a n a l o g  i n c o r p o r a t i o n  s t r a t e g i e s  b i o o r t h o g o n a l

h a n d l e s  a n d  c l i c k  t a g s  t r a c k i n g  a n d  t a r g e t i n g

e n g i n e e r e d  c e l l s

Applications in vaccines, cell therapies and bioprocessing

g l y c o o p t i m i z e d  a n t i b o d i e s  a n d  F c  f u s i o n s  c e l l

s u r f a c e  e n g i n e e r i n g  f o r  C A R  a n d  N K  c e l l s  p r o c e s s

i n t e g r a t i o n  f o r  g l y c o  c o n t r o l l e d  b i o l o g i c s

S e s s i o n  4
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Mini Capstone: Glycoengineering Workflow Design

Defining a glycan target and engineering objective

T h e o r y  p l u s  P r a c t i c a l

Choosing enzymes, donors and reaction sequence

m a p p i n g  s t a r t i n g  a n d  d e s i r e d  g l y c o f o r m s  s e l e c t i n g

t r i m m i n g  a n d  b u i l d i n g  s t e p s  s i m p l e  c o s t  a n d

f e a s i b i l i t y  c o n s i d e r a t i o n s

Deliverables: schematic workflow and monitoring plan

d i a g r a m  o f  c h e m o e n z y m a t i c  s t e p s  t a b l e  o f  e n z y m e s ,

d o n o r s  a n d  c o n d i t i o n s  Q C  r e a d o u t s  a n d  s u c c e s s

c r i t e r i a  s u m m a r y

http://www.nthrys.com

