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Explore how microbial surface glycans including lipopolysaccharide (LPS), capsules and other
cell surface glycoconjugates regulate colonization, virulence and immune recognition. This
module combines microbial glycobiology concepts with practical LC-MS, lectin and
bioinformatics workflows to derive LPS and capsule signatures that can be linked to host
response, vaccine design and diagnostics.
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S e s s i o n  I n d e x

Session 1 — Foundations of Microbial Glycobiology Session 2 — LPS and Capsules — Structure &

Analytics Session 3 — Host–Pathogen Glycan Interactions & Immunity Session 4 — Mini Capstone:

LPS/Capsule Glycan Signatures
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Foundations of Microbial Glycobiology

Microbial cell surface architecture and glycocalyx overview

G r a m  n e g a t i v e  a n d  G r a m  p o s i t i v e  e n v e l o p e s

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

m e m b r a n e  a n d  p e r i p l a s m  b a s i c s

Main classes of microbial surface glycans

Microbial Glycobiology — LPS Capsules & Host Interactions
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L P S  a n d  l i p o o l i g o s a c c h a r i d e  c a p s u l a r

p o l y s a c c h a r i d e s  e x o p o l y s a c c h a r i d e s  a n d  b i o f i l m s

Functional roles in colonization, protection and signaling

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

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

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

S e s s i o n  2
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LPS and Capsules — Structure & Analytics

LPS domains and capsule structural themes

l i p i d  A ,  c o r e  a n d  O  a n t i g e n  o v e r v i e w  c a p s u l e

s e r o t y p e s  a n d  K  a n t i g e n s  c h a r g e ,  h y d r o p h o b i c i t y  a n d

h e t e r o g e n e i t y

Extraction and sample preparation workflows

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

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

n u c l e i c  a c i d s

Analytical platforms for LPS and capsules

S D S  P A G E  a n d  s t a i n i n g  s t r a t e g i e s  L C  M S  a n d  M S / M S

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

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

Host–Pathogen Glycan Interactions & Immunity

Pattern recognition receptors and LPS capsule sensing

T L R 4  a n d  l i p i d  A  r e c o g n i t i o n  c o m p l e m e n t  p a t h w a y s

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

Immune evasion and virulence strategies

http://www.nthrys.com
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m i m i c r y  o f  h o s t  g l y c a n s  s e r u m  r e s i s t a n c e  a n d

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

p e r s i s t e n c e

Implications for vaccines and diagnostics

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

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

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

Mini Capstone: LPS/Capsule Glycan Signatures

Build a small LPS and capsule profiling workflow

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

Summarize microbial glycan signatures across isolates or

conditions

h e a t m a p s  o f  L P S  a n d  c a p s u l e  f e a t u r e s  c l u s t e r i n g  o f

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

t r e a t m e n t

Deliverables and documentation set

c u r a t e d  L P S  a n d  c a p s u l e  f e a t u r e  t a b l e  f i g u r e s  r e a d y

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

i n t e r a c t i o n  i n s i g h t s

http://www.nthrys.com

