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Gain a practical understanding of glycosaminoglycans (GAGs) including hyaluronan, heparan and
chondroitin chains, their sulfation patterns and analytical behavior. This module walks through
sample prep, enzymatic digestion, LC-MS workflows and data analysis to generate quantitative
GAG profiles that can be linked to biology, biomaterials or bioprocess changes.
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S e s s i o n  I n d e x

Session 1 — GAG Classes, Structure & Chemistry Session 2 — Workflows for GAG Digestion & LC-

MS Session 3 — Disaccharide Analysis & Sulfation Patterns Session 4 — Mini Capstone: GAG

Profiles & Interpretation
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GAG Classes, Structure & Chemistry

Overview of major GAG families and biosynthetic themes

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

d e r m a t a n

Repeating units, linkage patterns and chain organization

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

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

Glycosaminoglycans — Hyaluronan Heparan & Chondroitin
— Hands-on
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Chemical properties impacting analytics

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

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

S e s s i o n  2
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Workflows for GAG Digestion & LC-MS

Sample preparation for GAG extraction and cleanup

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

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

i n t e r f e r e n t s

Enzymatic depolymerization to disaccharides

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

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

LC-MS methods for GAG disaccharide profiling

H I L I C  a n d  r e v e r s e  p h a s e  o p t i o n s  n e g a t i v e  m o d e  E S I

M S  a n d  M S / M S  i n t e r n a l  s t a n d a r d s  a n d  c a l i b r a t i o n

S e s s i o n  3
F e e :  R s  1 4 8 0 0   Apply Now

Disaccharide Analysis & Sulfation Patterns

Peak picking, alignment and identification of GAG disaccharides

m / z  a n d  r e t e n t i o n  t i m e  w i n d o w s  l i b r a r y  a n d  s t a n d a r d

b a s e d  I D  h a n d l i n g  i s o m e r i c  d i s a c c h a r i d e s

Quantification and composition calculation per GAG class

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

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

Describing sulfation and pattern metrics

http://www.nthrys.com
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N  a n d  O  s u l f a t i o n  d i s t r i b u t i o n s  a v e r a g e  c h a r g e  p e r

d i s a c c h a r i d e  i n d e x e s  f o r  d o m a i n  p a t t e r n i n g
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Mini Capstone: GAG Profiles & Interpretation

Build a small GAG profiling workflow on example datasets

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

Summarize GAG composition and sulfation across conditions

p l o t s  f o r  c l a s s  l e v e l  c h a n g e s  h e a t m a p s  f o r

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

p r o c e s s

Deliverables and documentation set

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

r e p o r t s  o r  s l i d e s  s h o r t  n a r r a t i v e  o n  k e y  G A G  c h a n g e s

http://www.nthrys.com

