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Learn how to combine multiple structural and biophysical data sources into coherent hybrid
models. This module focuses on restraint types, model fitting, scoring, uncertainty assessment and
narrative building for integrative structural biology projects.

Integrative Structural Biology — Hybrid Data
Fusion
Help Desk · WhatsApp

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

Session 1 — Experimental Modalities & Restraint Types Session 2 — Model Fitting, Restraints &

Scoring Session 3 — Hybrid Modelling Workflows & Uncertainty Session 4 — Case-Based Hybrid

Project & Reporting

S e s s i o n  1
F e e :  R s  2 4 8 0 0   Apply Now

Experimental Modalities & Restraint Types

Overview of structural and biophysical inputs

c r y o - E M  m a p s  X - r a y  c r y s t a l l o g r a p h y  N M R ,  S A X S ,  X L -

M S ,  H D X - M S

Restraint types and their interpretation

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

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

g y r a t i o n

Integrative Structural Biology — Hybrid Data Fusion —
Hands-on
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Data quality, resolution and uncertainty basics

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

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

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

Model Fitting, Restraints & Scoring

Rigid-body and flexible fitting into density

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

c o n c e p t s  a v o i d i n g  o v e r - i n t e r p r e t a t i o n

Encoding restraints in modelling protocols

d i s t a n c e  a n d  c o n t a c t  r e s t r a i n t s  o r i e n t a t i o n ,

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

a n d  w e i g h t s

Scoring functions and model ranking ideas

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

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

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

Hybrid Modelling Workflows & Uncertainty

Designing hybrid modelling workflows

d a t a  i n v e n t o r y  a n d  h i e r a r c h y  i t e r a t i v e  r e f i n e  &

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

Ensembles, alternative solutions & flexibility

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

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

r e p r e s e n t a t i v e  m o d e l s
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Validation and cross-validation concepts

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

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

a n d  c a v e a t s

S e s s i o n  4
F e e :  R s  3 5 8 0 0   Apply Now

Case-Based Hybrid Project & Reporting

Mini-project: build a hybrid model from mixed data

c o m b i n e  2 – 3  d a t a  m o d a l i t i e s  d e f i n e  r e s t r a i n t s  a n d

w o r k f l o w  g e n e r a t e  m o d e l s  a n d  e n s e m b l e s

Figures, tables and narratives for hybrid studies

f i t - t o - d a t a  v i s u a l i z a t i o n s  r e s t r a i n t  s a t i s f a c t i o n

s u m m a r i e s  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

Deliverables: hybrid model package & FAIR readiness

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

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

c o n s i d e r a t i o n s

http://www.nthrys.com

