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Learn how to rigorously validate protein structures using Ramachandran statistics, backbone and
sidechain geometry, steric clashes and energy-based metrics. This module takes you from raw
PDB models to fully checked, documented, and simulation-ready structures with clear validation
reports suitable for publications and downstream design.
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S e s s i o n  I n d e x

Session 1 — Ramachandran Plots & Backbone Geometry Session 2 — Sidechains, Rotamers &

Steric Clashes Session 3 — Energetics, Force Fields & Stability Checks Session 4 — Integrated

Validation Workflow & Reporting
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Ramachandran Plots & Backbone Geometry

Backbone torsion angles and secondary structure

φ / ψ  a n g l e s  α - h e l i x  /  β - s h e e t  /  l o o p  r e g i o n s  c i s / t r a n s

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

Reading and interpreting Ramachandran plots

f a v o r e d  /  a l l o w e d  /  d i s a l l o w e d  r e g i o n s  G l y  /  P r o  /

p r e - P r o  s p e c i a l  c a s e s  o u t l i e r  c l a s s i f i c a t i o n

Structure Validation — Ramachandran, Geometry &
Energetics — Hands-on
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Backbone geometry validation toolkit

M o l P r o b i t y  /  P R O C H E C K  P h e n i x  v a l i d a t i o n

i n t e g r a t i o n  w i t h  P y M O L  /  C h i m e r a X

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

Sidechains, Rotamers & Steric Clashes

Sidechain geometry and rotamer preferences

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

d e p e n d e n c e

Steric clashes and packing defects

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

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

Hydrogen bond and salt-bridge networks

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

w a t e r - m e d i a t e d  i n t e r a c t i o n s

S e s s i o n  3
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Energetics, Force Fields & Stability Checks

Energy functions and scoring terms

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

W a a l s  i m p l i c i t  s o l v e n t  m o d e l s

Force-field based structure checks

A M B E R  /  C H A R M M  /  O P L S  r e s t r a i n e d  m i n i m i z a t i o n

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

Stability and suitability for MD/docking

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

http://www.nthrys.com


NTHRYS OPC PVT LTD Structure Validation — Ramachandran, Geometry & Energetics —
Hands-on

NTHRYS OPC PVT LTD | smo@nthrys.com | +91 - 8977624748 | www.nthrys.com
A Ministry of Corporate Affairs Incorporated Company

s t a b i l i t y  s c r e e n i n g  m o d e l s  b e f o r e  s i m u l a t i o n
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Integrated Validation Workflow & Reporting

Designing a structure validation checklist

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

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

Automation and batch validation

c o m m a n d - l i n e  v a l i d a t i o n  t o o l s  P y t h o n  /  s h e l l

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

Deliverables: validation dossier & simulation-ready structure

c l e a n  P D B  w i t h  a n n o t a t i o n s  v a l i d a t i o n  r e p o r t

( P D F / H T M L )  b e f o r e / a f t e r  c o m p a r i s o n  f i g u r e s

http://www.nthrys.com

