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Build hybrid structural models by fusing restraints from multiple experimental techniques. This
module walks through how to represent components, encode restraints from crystallography, cryo
EM, NMR, SAXS and XL MS, generate and score ensembles of models, and validate integrative
structures with transparent uncertainty and FAIR archiving.

Integrative Structural Modeling & Restraint
Fusion
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S e s s i o n  I n d e x

Session 1 — Systems, Restraints & Representation Session 2 — Sampling, Scoring & Model

Generation Session 3 — Ensemble Analysis, Validation & Uncertainty Session 4 — Integrative

Workflows, FAIR Archiving & Reporting
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Systems, Restraints & Representation

Integrative modeling concepts and use cases

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

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

Sources and types of structural restraints

c r y o  E M  m a p s  a n d  X  r a y  c o n t a c t s  S A X S  a n d  N M R

r e s t r a i n t s  X L  M S  a n d  d i s t a n c e  b o u n d s

Integrative Structural Modeling & Restraint Fusion —
Hands-on
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Representation of subunits, domains and coarse graining

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

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

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

Sampling, Scoring & Model Generation

Search strategies and sampling schemes

r i g i d  b o d y  s a m p l i n g  f l e x i b l e  l i n k e r  s a m p l i n g  M o n t e

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

Scoring functions and restraint fusion

w e i g h t i n g  d i f f e r e n t  d a t a  t y p e s  p e n a l i s i n g  r e s t r a i n t

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

Generating and storing model ensembles

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

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

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

Ensemble Analysis, Validation & Uncertainty

Analysing ensembles of integrative models

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

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

a r r a n g e m e n t s

Validation against input data and cross validation

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

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

c h e c k s

Quantifying and communicating uncertainty

http://www.nthrys.com
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p r e c i s i o n  f o r  d i f f e r e n t  r e g i o n s  r e p r e s e n t a t i v e  m o d e l s

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

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

Integrative Workflows, FAIR Archiving & Reporting

End to end integrative modeling workflow case study

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

Model formats, deposition and FAIR practices

P D B  d e v  i n t e g r a t i v e  f o r m a t s  o v e r v i e w  r e s t r a i n t  a n d

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

c o n f i g s

Figure ready panels and methods text for manuscripts

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

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

a n d  d e p o s i t i o n s
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