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Gain a strong conceptual understanding of hydrogen–deuterium exchange (HDX) and footprinting
approaches used to probe protein dynamics, conformational changes and interaction surfaces. This
module focuses on protection patterns, experiment planning, LC–MS readout ideas and how
HDX/footprinting maps are interpreted as structural and functional constraints.
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From HDX/Footprinting Map to Interpretation
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HDX & Footprinting Foundations

Basic principles of hydrogen–deuterium exchange in proteins

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

s t r u c t u r e  a n d  b i n d i n g  g l o b a l  v s  l o c a l  e x c h a n g e

t h i n k i n g

Chemical and covalent footprinting ideas

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

Hydrogen-Deuterium Exchange (HDX) and Footprinting —
Hands-on
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t h i n k i n g  m a p p i n g  e x p o s e d  v s  p r o t e c t e d  r e g i o n s

When to use HDX vs footprinting approaches conceptually

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

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

M D  s i m u l a t i o n s
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Experimental Design & Labelling Strategies (Concepts)

HDX experiment planning at conceptual level

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

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

Footprinting reagent and exposure concepts

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

c o n c e n t r a t i o n  t h i n k i n g  c o n t r o l l i n g  e x t e n t  o f

m o d i f i c a t i o n  ( o v e r v i e w )

Controls, replicates and comparison conditions (idea level)

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

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

S e s s i o n  3
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Data Acquisition & Protection Pattern Concepts

HDX and footprinting LC–MS readout at high level

p e p t i d e  l e v e l  m a s s  s h i f t  i d e a s  e x c h a n g e  v s  b a c k

e x c h a n g e  a w a r e n e s s  m o d i f i e d  v s  u n m o d i f i e d  p e p t i d e

p a t t e r n s

Protection and exposure patterns as structural signals

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

http://www.nthrys.com
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f l e x i b i l i t y  a l l o s t e r i c  c h a n g e  t h i n k i n g

Comparative HDX/footprinting maps between states (idea level)

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

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

S e s s i o n  4
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Mini Capstone: From HDX/Footprinting Map to Interpretation

Mapping HDX/footprinting patterns onto protein models

(conceptual)

T h e o r y  +  P r a c t i c a l  ( p l a n n i n g  o r i e n t e d )

Interpreting binding sites, epitopes and allosteric regions at high

level

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

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

s t r u c t u r a l  d a t a  ( o v e r v i e w )

Mini capstone deliverables (concept and report focused)

s i m p l e  H D X / f o o t p r i n t i n g  m a p  l a y o u t  s t a t e  c o m p a r i s o n

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

t o  m e c h a n i s m

http://www.nthrys.com

