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Learn how to use 3D structural information to plan, prioritise and interpret protein mutations. This
module covers hotspot identification, in silico mutagenesis, stability and binding impact
assessment, and multi parameter protein design so that you can propose rational, testable
mutations for improved activity, specificity, stability or developability.
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S e s s i o n  I n d e x

Session 1 — Principles of Structure Guided Mutagenesis Session 2 — In Silico Mutagenesis &

Stability Assessment Session 3 — Modelling Mutants & Functional Impact Session 4 — Design

Campaigns, Ranking & Case Study

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

Principles of Structure Guided Mutagenesis

From sequence based to structure guided design

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

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

Identifying structural hotspots for mutation

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

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

Structure Guided Mutagenesis & Protein Design — Hands-
on
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Reading structures for design decisions

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

e x p o s u r e  a n d  n e t w o r k s  l e v e r a g i n g  e x i s t i n g

m u t a t i o n a l  d a t a

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

In Silico Mutagenesis & Stability Assessment

In silico alanine scanning and saturation mutagenesis

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

e x p l o r a t i o n  o f  s u b s t i t u t i o n s  i n t e r p r e t i n g  s c a n  r e s u l t s

f o r  d e s i g n

Stability and ddG style calculations for mutants

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

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

Filtering designs for expression and solubility

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

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

f u n c t i o n

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

Modelling Mutants & Functional Impact

Building and relaxing mutant models

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

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

Assessing impact on binding and activity

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

b a s e d  c h e c k s  o f  f l e x i b i l i t y  q u a l i t a t i v e  m e c h a n i s m  o f

http://www.nthrys.com
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a c t i o n  h y p o t h e s e s

Multi parameter design thinking

a c t i v i t y  v s  s t a b i l i t y  v s  s p e c i f i c i t y  d e v e l o p a b i l i t y

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

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

Design Campaigns, Ranking & Case Study

End to end structure guided design case study

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

Ranking and selecting variants for experiments

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

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

c o n f i d e n c e  l e v e l s

Reporting and documenting design rationale

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

a n d  o b j e c t i v e  s t a t e m e n t s  n o t e b o o k s  a n d  f i l e s  f o r

r e p r o d u c i b i l i t y

http://www.nthrys.com

