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Learn how to bring experimental X-ray and NMR information directly into your structural
models. This module focuses on using electron density and NMR-derived restraints to guide
model building, refinement and validation, enabling robust, experimentally anchored structures
for publications, docking and simulations.

X-ray & NMR Constraints in Structural
Modelling
Help Desk · WhatsApp

S e s s i o n  I n d e x

Session 1 — X-ray Data, Density Maps & Restraints Session 2 — NMR Observables & Structural

Restraints Session 3 — Hybrid Refinement Workflows Session 4 — Integrative Modelling & Case

Studies

S e s s i o n  1
F e e :  R s  1 6 8 0 0   Apply Now

X-ray Data, Density Maps & Restraints

X-ray diffraction data and electron density maps

s t r u c t u r e  f a c t o r  a m p l i t u d e s  2 F o - F c  a n d  F o - F c  m a p s

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

Real-space interpretation of density

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

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

X-ray & NMR Constraints in Structural Modelling —
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c o n f o r m a t i o n s

X-ray restraints in refinement engines

g e o m e t r y  v s  d e n s i t y  w e i g h t s  B - f a c t o r  r e f i n e m e n t

s t r a t e g i e s  P h e n i x  a n d  C C P 4  t o o l c h a i n  o v e r v i e w

S e s s i o n  2
F e e :  R s  2 0 8 0 0   Apply Now

NMR Observables & Structural Restraints

NMR data types and what they report on

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

d i h e d r a l  a n g l e s  R D C s  a n d  o r i e n t a t i o n a l  r e s t r a i n t s

Translating NMR observables into restraints

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

t o r s i o n  r e s t r a i n t s  R D C  a l i g n m e n t  t e n s o r s

NMR restraint formats and software ecosystem

C N S  /  X P L O R - N I H  s t y l e  r e s t r a i n t s  A R I A  /  C Y A N A

w o r k f l o w s  v a l i d a t i o n  o f  N M R  r e s t r a i n t  s e t s

S e s s i o n  3
F e e :  R s  2 4 8 0 0   Apply Now

Hybrid Refinement Workflows

Combining experimental restraints with force fields

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

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

X-ray and NMR guided refinement in practice

r e a l - s p a c e  r e f i n e m e n t  w i t h  d e n s i t y  r e s t r a i n t  d r i v e n

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

s t r a t e g i e s
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Software pipelines for hybrid refinement

P h e n i x  w i t h  N M R  c o n s t r a i n t s  C N S  /  X P L O R - N I H

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

S e s s i o n  4
F e e :  R s  2 7 8 0 0   Apply Now

Integrative Modelling & Case Studies

Placing X-ray and NMR data in integrative context

c o m b i n i n g  w i t h  c r y o - E M  m a p s  X L - M S  a n d  S A X S

r e s t r a i n t s  h e t e r o g e n e o u s  d a t a  w e i g h t i n g

Case studies of hybrid X-ray/NMR structures

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

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

e x c h a n g e

Deliverables: experimentally anchored model package

f i n a l  P D B  a n d  r e s t r a i n t  f i l e s  v a l i d a t i o n  a n d

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

m a n u s c r i p t s
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