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Learn how to evaluate and improve protein stability and aggregation behaviour using

computational workflows. You will run in silico mutation scans, interpret ∆∆G predictions from
multiple tools, map aggregation hot spots, and balance stability with function. The module
focuses on practical decision support for enzyme engineering, antibodies, industrial proteins and
biotherapeutics developability.
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S e s s i o n  I n d e x

Session 1 — Stability Concepts & Biophysical Determinants Session 2 — In Silico Mutagenesis &

∆∆G Prediction Session 3 — Aggregation, Solubility & Developability Session 4 — Design Strategies,

Workflows & Reporting
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F e e :  R s  1 2 3 2 0   Apply Now

Stability Concepts & Biophysical Determinants

Thermodynamic and kinetic stability basics

f o l d i n g  f r e e  e n e r g y  ( ∆ G )  i d e a s  m e l t i n g  t e m p e r a t u r e

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

c o n c e p t s

Sequence and structure features that drive stability
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h y d r o p h o b i c  c o r e  p a c k i n g  s a l t  b r i d g e s  a n d  H  b o n d

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

Experimental readouts and links to computation

D S C ,  D S F  a n d  C D  o v e r v i e w  a c t i v i t y  v s  s t a b i l i t y  t r a d e

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

S e s s i o n  2
F e e :  R s  1 6 5 2 0   Apply Now

In Silico Mutagenesis & ∆∆G Prediction

Setting up mutation scanning campaigns

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

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

i d e a s

Using ∆∆G prediction tools

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

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

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

Ranking and combining mutation effects

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

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

f o r  w e t  l a b  t e s t i n g

S e s s i o n  3
F e e :  R s  2 0 7 2 0   Apply Now

Aggregation, Solubility & Developability

Aggregation hot spots and sequence liabilities

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

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

f l e x i b i l i t y  l i n k s

http://www.nthrys.com
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Solubility, charge and isoelectric point considerations

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

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

Developability panels for biotherapeutics and enzymes

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

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

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

S e s s i o n  4
F e e :  R s  2 6 3 2 0   Apply Now

Design Strategies, Workflows & Reporting

Balancing stability, aggregation and function

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

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

End to end computational workflow patterns

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

i n t e g r a t i n g  M D  a n d  f r e e  e n e r g y  i n s i g h t s  h a n d o f f s  t o

w e t  l a b  a n d  a n a l y t i c s

Figures, tables and documentation for projects

h e a t m a p s  o f  ∆ ∆ G  a n d  a g g r e g a t i o n  s c o r e s  v a r i a n t

s h o r t l i s t s  w i t h  r a t i o n a l e  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

p a r t n e r s
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