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Learn how to move from a list of variants to structural and mechanistic hypotheses. This module
focuses on mapping missense changes onto protein structures, reasoning about local and global
impact, and building interpretable disease mechanism narratives that complement genomic
annotations.

Structural Variants, Missense Impact &
Disease Mechanisms
Help Desk · WhatsApp

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

Session 1 — Variant Types, Annotation & Structural Mapping Session 2 — Local Structural &

Biophysical Impact Session 3 — Networks, Pathways & Mechanistic Hypotheses Session 4 —

Variant Interpretation Report & Case Studies

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

Variant Types, Annotation & Structural Mapping

Variant classes and basic annotation concepts

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

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

i d e a s

From sequence-level variants to protein coordinates

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

Structural Variants, Missense Impact & Disease Mechanisms
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U n i P r o t  s e q u e n c e s  a l i g n i n g  t o  P D B / A l p h a F o l d  m o d e l s

Structural context categories for variants

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

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

r e g i o n s

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

Local Structural & Biophysical Impact

Residue environment and local packing

h y d r o p h o b i c  c o r e s  a n d  c a v i t i e s  H - b o n d s ,  s a l t

b r i d g e s  a n d  n e t w o r k s  s e c o n d a r y  s t r u c t u r e  a n d  m o t i f

c o n t e x t

Biophysical impact reasoning for substitutions

s i z e ,  c h a r g e  a n d  p o l a r i t y  c h a n g e s  s t a b i l i t y  g a i n  v s

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

f l e x i b i l i t y  c o n c e p t s

Interfaces, active sites and regulatory regions

p r o t e i n – p r o t e i n  a n d  p r o t e i n – l i g a n d  c o n t a c t s  c a t a l y t i c

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

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

S e s s i o n  3
F e e :  R s  3 6 8 0 0   Apply Now

Networks, Pathways & Mechanistic Hypotheses

Structural networks and distant effects

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

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

d i s p e r s e d  v a r i a n t  p a t t e r n s

http://www.nthrys.com
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Linking structural impact to function and pathways

e n z y m e  k i n e t i c s  a n d  b i n d i n g  c h a n g e s  c o n c e p t s

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

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

Integrating structural evidence with variant scores

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

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

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

S e s s i o n  4
F e e :  R s  3 9 8 0 0   Apply Now

Variant Interpretation Report & Case Studies

Case studies across disease areas

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

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

r e c e p t o r  v a r i a n t s

Structuring a variant interpretation report

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

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

s u m m a r i z a t i o n

Deliverables: structural variant dossier & follow up ideas

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

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

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

http://www.nthrys.com

