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Explore how terminal sialylation and fucosylation signatures reflect inflammation, cancer,
immune regulation and biotherapeutic quality. This module links glycobiology concepts to LC-
MS based released glycan and glycopeptide workflows, and shows how to derive quantitative
sialylation and fucosylation metrics suitable for clinical glycan biomarker panels and CQAs.
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Clinical Glycobiology of Sialylation & Fucosylation

Sialic acid linkages, positions and functional themes
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o t h e r  s i a l i c  a c i d s  c h a r g e ,  h a l f  l i f e  a n d  m a s k i n g

e f f e c t s

Core and outer arm fucosylation patterns

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

Clinical and biotherapeutic relevance of terminal glycans

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

f u n c t i o n  a n d  h a l f  l i f e  a c u t e  p h a s e  a n d  m e t a b o l i c

d i s e a s e  s i g n a t u r e s
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Analytical Workflows for Terminal Glycan Features

Released glycan workflows focused on sialylation and

fucosylation

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

l a b i l e  l i n k a g e s  c o l u m n  a n d  g r a d i e n t  c h o i c e s  f o r

t e r m i n a l s

Glycopeptide level views of terminal patterns

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

f r a g m e n t a t i o n  f o r  l i n k a g e  a n d  p o s i t i o n  h i n t s  m u l t i

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

MS signals and diagnostic ions for terminals

o x o n i u m  i o n s  a s s o c i a t e d  w i t h  s i a l y l a t i o n  f u c o s e

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

o r  l o s s
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Biomarker Panels, Metrics & Statistics

Defining sialylation and fucosylation metrics

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

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

c o n t e x t
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From quantitative tables to clinical glycan panels

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

r a n g e s  a n d  c u t  o f f s  b a t c h  a n d  i n s t r u m e n t  e f f e c t

h a n d l i n g

Basic diagnostic and prognostic performance checks

R O C  c u r v e s  a n d  A U C  s e n s i t i v i t y ,  s p e c i f i c i t y  a n d

c a l i b r a t i o n  v i s u a l  s u m m a r i e s  f o r  c l i n i c a l  t e a m s
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Mini Capstone: Clinical Glycan Signature Panel

Build a small sialylation and fucosylation signature on example

data

f r o m  L C - M S  t a b l e s  t o  b i o m a r k e r  c a n d i d a t e s

Generate visual and tabular outputs for clinical review

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

i n d e x  d e r i v a t i o n  n a r r a t i v e  s u m m a r y  f o r  n o n

s p e c i a l i s t s

Deliverables and documentation set

c u r a t e d  b i o m a r k e r  t a b l e  f i g u r e s  r e a d y  f o r  s l i d e s  o r

r e p o r t s  n o t e s  o n  v a l i d a t i o n  a n d  n e x t  s t e p s
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