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Build a strong conceptual understanding of chemical crosslinking and structural mass
spectrometry (XL-MS). This module focuses on crosslinker chemistry, experimental design, XL-
MS data patterns and identification concepts, and how crosslink distance restraints are interpreted
in the context of protein complex architecture and integrative structural models.
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S e s s i o n  I n d e x

Session 1 — Crosslinking & Structural Restraints Foundations Session 2 — Crosslinker Types &

Experiment Design (Concepts) Session 3 — XL-MS Data Patterns & Identification Concepts Session

4 — Mini Capstone: From Crosslinks to Structure

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

Crosslinking & Structural Restraints Foundations

What is chemical crosslinking and why use XL-MS

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

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

m e t h o d s

Distance restraints and structural interpretation ideas

l i n k e r  l e n g t h  c o n c e p t s  C α – C α  d i s t a n c e  t h i n k i n g

s a t i s f i e d  v s  v i o l a t e d  c r o s s l i n k s  ( o v e r v i e w )

Overview of XL-MS workflows at conceptual level
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c r o s s l i n k i n g  r e a c t i o n  i d e a  d i g e s t i o n  a n d  L C – M S / M S

r e a d o u t  d a t a  i n t e r p r e t a t i o n  a n d  m a p p i n g

S e s s i o n  2
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Crosslinker Types & Experiment Design (Concepts)

Crosslinker families and reactive group concepts

a m i n e  r e a c t i v e  c r o s s l i n k e r s  ( o v e r v i e w )  c l e a v a b l e  v s

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

c o n c e p t s

Spacer length, flexibility and solvent accessibility thinking

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

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

Conceptual experiment planning for XL-MS projects

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

r e p l i c a t e  t h i n k i n g  h i g h  l e v e l  L C – M S / M S

c o n s i d e r a t i o n s
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XL-MS Data Patterns & Identification Concepts

Types of crosslinked species in XL-MS data (concepts)

m o n o l i n k s  a n d  l o o p  l i n k s  i n t e r  a n d  i n t r a  p r o t e i n

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

MS/MS patterns and interpretation at conceptual level

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

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

a w a r e n e s s

Identification thinking and FDR concepts for crosslinks
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s e a r c h  s p a c e  c o n s i d e r a t i o n s  ( o v e r v i e w )  t a r g e t  d e c o y

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

a s s i g n m e n t  i d e a s

S e s s i o n  4
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Mini Capstone: From Crosslinks to Structure

Mapping crosslinks onto structures or 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  s t y l e )

Interpreting satisfied and violated restraints at high level

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

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

( o v e r v i e w )

Mini capstone deliverables (concept and planning focused)

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

s u m m a r y  a n d  s i m p l e  p l o t s  ( i d e a  l e v e l )  s h o r t  n a r r a t i v e

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