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Learn how to design and evaluate synthetic gene circuits using computational tools before going
to the bench. This module walks through design abstractions (promoters, RBS, coding sequences,
terminators), logic gates and genetic toggles, modeling and simulation (deterministic and
stochastic), and in silico design workflows that use SBOL, Cello and circuit modeling platforms.
By the end, you will implement a small design–build–test–learn style pipeline with publication
ready circuit diagrams and simulation outputs.

Synthetic Biology Circuit Design & In-Silico
Prototyping
Help Desk · WhatsApp

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

Session 1 — Synthetic Biology Foundations & Circuit Abstractions Session 2 — Circuit Modeling,

Dynamics & Simulation Session 3 — SBOL, Design Automation & In-Silico Prototyping Session 4 —

Mini Capstone: Design–Build–Test–Learn In-Silico Circuit

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

Synthetic Biology Foundations & Circuit Abstractions

Synthetic biology design abstractions

p r o m o t e r s ,  R B S ,  C D S ,  t e r m i n a t o r s  l o g i c  g a t e s  &

s w i t c h e s  o s c i l l a t o r s  &  f e e d b a c k  m o t i f s

Circuit design principles

Synthetic Biology Circuit Design & In-Silico Prototyping —
Hands-on

https://wa.me/919014935156
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i n s u l a t i o n  &  c o m p o s a b i l i t y  r e t r o a c t i v i t y  &  l o a d

e f f e c t s  ( o v e r v i e w )  h o s t  c o n t e x t  &  c h a s s i s  c h o i c e

Toolchain & design workflow overview

S B O L  d e s c r i p t i o n s  C e l l o  &  r e l a t e d  t o o l s  ( o v e r v i e w )

b e n c h  t o  m o d e l  i n f o r m a t i o n  f l o w

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

Circuit Modeling, Dynamics & Simulation

From circuit diagrams to models

H i l l  f u n c t i o n  b a s e d  O D E  m o d e l s  t r a n s c r i p t i o n  a n d

t r a n s l a t i o n  d e l a y s  ( o v e r v i e w )  s i m p l e  s t o c h a s t i c

f o r m u l a t i o n s

Simulating circuit behavior

s w i t c h e s ,  o s c i l l a t o r s ,  l o g i c  g a t e s  i n p u t – o u t p u t

c u r v e s  &  t h r e s h o l d s  n o i s e  &  r o b u s t n e s s  c h e c k s

Circuit modeling tools

B i o C R N p y l e r  /  T e l l u r i u m  C O P A S I  /  i B i o S i m  ( o v e r v i e w )

P y t h o n  /  R  s i m u l a t i o n  n o t e b o o k s

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

SBOL, Design Automation & In-Silico Prototyping

SBOL & standardization of circuit designs

S B O L  e n t i t i e s  &  r e l a t i o n s h i p s  l i n k i n g  s e q u e n c e  &

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

Logic synthesis & design automation

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

o v e r v i e w )  c o n s t r a i n t s  &  o b j e c t i v e  f u n c t i o n s

http://www.nthrys.com
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s c r e e n i n g  c a n d i d a t e  d e s i g n s

In-silico prototyping workflows

f r o m  S B O L  t o  e x e c u t a b l e  m o d e l s  a u t o m a t e d

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

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

Mini Capstone: Design–Build–Test–Learn In-Silico Circuit

Case study: design a small genetic circuit in silico

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

Build & test loops in simulation

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

m e t r i c s  &  s p e c i f i c a t i o n  c h e c k s  i t e r a t i v e  r e f i n e m e n t

o f  d e s i g n s

Deliverables

P D F / H T M L  c i r c u i t  d e s i g n  r e p o r t  S B O L  f i l e s  &  m o d e l

n o t e b o o k s  e n v i r o n m e n t . y m l  /  r e q u i r e m e n t s . t x t

http://www.nthrys.com

