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Learn how to use experimental structural data from Cryo EM, X ray crystallography and NMR to
guide modeling and refinement. This module focuses on map and density handling, restraints,
hybrid and integrative modeling concepts and validation so that final structures are consistent with
experimental evidence and suitable for docking, MD and design workflows.

CryoEM, X-ray & NMR Informed Modeling
Help Desk · WhatsApp

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

Session 1 — Experimental Data & Density Basics Session 2 — CryoEM Maps, Fitting & Refinement

Concepts Session 3 — X-ray/NMR Restraints & Hybrid Modeling Session 4 — Mini Capstone:

Experiment Guided Model

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

Experimental Data & Density Basics

Overview of CryoEM, X ray and NMR structural data

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

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

m e t a d a t a

Density maps and grids concepts

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

i d e a s  m a s k i n g ,  f o c u s  r e g i o n s  a n d  n o i s e

Coordinate and map alignment considerations
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f i t t i n g  i n i t i a l  m o d e l s  i n t o  d e n s i t y  o r i g i n ,  s y m m e t r y

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

c h e c k s

S e s s i o n  2
F e e :  R s  1 1 8 0 0   Apply Now

CryoEM Maps, Fitting & Refinement Concepts

Rigid body and flexible fitting into CryoEM maps

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

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

a s s e m b l i e s

Model refinement guided by density

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

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

m a p s

CryoEM specific validation ideas

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

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

r e s o l u t i o n  a r e a s

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

X-ray/NMR Restraints & Hybrid Modeling

X ray data, structure factors and refinement ideas

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

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

NMR restraints and ensemble guided modeling ideas

N O E  l i k e  d i s t a n c e  r e s t r a i n t s  c o n c e p t  c h e m i c a l  s h i f t

a n d  R D C  i n f o r m a t i o n  l i n k  t o  f l e x i b l e  a n d  d i s o r d e r e d

r e g i o n s
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Hybrid and integrative modeling concepts

c o m b i n i n g  E M ,  X  r a y  a n d  N M R  c u e s  u s i n g  s p a r s e

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

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

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

Mini Capstone: Experiment Guided Model

Select a target and define which experimental data will guide

modeling

T h e o r y  +  P r a c t i c a l

Fit, refine and validate a model against maps or restraints

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

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

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

Deliverables: experiment informed structure and report

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

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

a n d  M D  p r o j e c t s

http://www.nthrys.com

