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Learn how to design, optimize and evolve proteins using purely computational workflows. This
module connects fitness landscapes, in-silico mutagenesis, library design and multi-parameter
scoring to support directed evolution style campaigns for enzymes, antibodies and other protein
products.

Protein Design & Directed Evolution (In
Silico)
Help Desk · WhatsApp

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

Session 1 — Protein Design Concepts & Fitness Landscapes Session 2 — In-Silico Mutagenesis &

Virtual Libraries Session 3 — Computational Directed Evolution Campaigns Session 4 — Multi-

Objective Design, Reporting & Case Studies

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

Protein Design Concepts & Fitness Landscapes

Foundations of protein design and directed evolution

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

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

Fitness landscapes and design objectives

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

e x p r e s s i o n  d e v e l o p a b i l i t y  s t y l e  c o n s t r a i n t s
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Structural and sequence contexts for design

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

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

S e s s i o n  2
F e e :  R s  2 5 8 0 0   Apply Now

In-Silico Mutagenesis & Virtual Libraries

In-silico mutagenesis strategies

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

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

a c i d  s e t s

Building structure and sequence based libraries

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

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

h e u r i s t i c s

Scoring variants with simple predictors

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

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

c a l c u l a t i o n s

S e s s i o n  3
F e e :  R s  2 9 8 0 0   Apply Now

Computational Directed Evolution Campaigns

Emulating directed evolution cycles in silico

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

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

Using structural and docking scores in campaigns

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

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

http://www.nthrys.com
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c o m p o n e n t s

Basic ML assisted directed evolution ideas

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

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

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

S e s s i o n  4
F e e :  R s  3 2 8 0 0   Apply Now

Multi-Objective Design, Reporting & Case Studies

Multi-objective ranking and Pareto style views

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  s o l u b i l i t y  a n d

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

Case studies: enzymes, binders and industrial proteins

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

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

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

Deliverables: design report, variant panel and documentation

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

a n d  i n t e r a c t i o n  v i e w s  e x p e r i m e n t  r e a d y  d e s i g n

s u m m a r y

http://www.nthrys.com

