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Engineer synthetic microbial consortia using rigorously validated in silico methods. This hands-
on module covers generalized Lotka–Volterra (gLV) and genome-scale, constraint-based
community modeling to predict interactions, cross-feeding, growth, and productivity. You will
use COBRApy/MICOM/SMETANA/COMETS and design strategies
(OptKnock/OptCouple/OptAux) to optimize media, fluxes, and stability, culminating in a
reproducible design dossier ready for bench testing.
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S e s s i o n  I n d e x

Session 1 — Interaction Models: gLV & Data Fitting Session 2 — GEMs & Community FBA

(COBRA/MICOM) Session 3 — Cross-Feeding, Media & Design Algorithms Session 4 — Dynamics,

Robustness & Design Dossier

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

Interaction Models: gLV & Data Fitting

Pairwise & multispecies gLV models

c o m p e t i t i o n ,  m u t u a l i s m ,  p a r a s i t i s m  s t a b i l i t y  &

e q u i l i b r i a  p a r a m e t e r  i d e n t i f i a b i l i t y

Fitting to time-series/absolute abundance
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r e g u l a r i z a t i o n  &  c r o s s - v a l i d a t i o n

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

u n c e r t a i n t y

Perturbation & control concepts

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

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

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

GEMs & Community FBA (COBRA/MICOM)

Genome-scale metabolic models (GEMs)

M o d e l S E E D / K B a s e  d r a f t s  g a p f i l l i n g  &  c u r a t i o n

e x c h a n g e / b o u n d s  s e t u p

Community FBA & coupling

M I C O M / S M E T A N A / O p t C o m  P a r e t o  f r o n t s  &  t r a d e - o f f s

s e c r e t i o n / u p t a k e  c o n s t r a i n t s

dFBA & spatial simulations (overview)

C O M E T S - s t y l e  d y n a m i c s  b a t c h  v s  c h e m o s t a t

b i o r e a c t o r  h e u r i s t i c s

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

Cross-Feeding, Media & Design Algorithms

Metabolite exchange & niches

S M E T A N A  s c o r e s  a u x o t r o p h i e s  &  c o m p l e m e n t a r i t y

s y n t r o p h y  v s  c o m p e t i t i o n

Media & intervention optimization

O p t K n o c k / O p t C o u p l e / O p t A u x  f e e d  s t r a t e g i e s  &

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

http://www.nthrys.com
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Safety & constraints

c o n t a i n m e n t  o b j e c t i v e s  a n t a g o n i s t s / k i l l - s w i t c h

p r o x i e s  o f f - t a r g e t  m e t a b o l i t e  l i m i t s

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

Dynamics, Robustness & Reproducible Design Dossier

Dynamic & spatial scenarios

d F B A  c h e m o s t a t / b a t c h  b i o f i l m / p l u g - f l o w  h e u r i s t i c s

s h o c k  &  i n v a s i o n  t e s t s

Sensitivity & robustness

M o r r i s / v a r i a n c e - b a s e d  S A  p a r a m e t e r / p o s t e r i o r

s w e e p s  f a i l - s a f e  c r i t e r i a

Design dossier & deliverables

Q u a r t o  r e p o r t  +  m o d e l  c a r d s  S B M L / J S O N  m o d e l s  &

e n v  f i l e s  S O P s  &  t e s t a b l e  h y p o t h e s e s

http://www.nthrys.com

