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Go from genome annotations and pathway tables to curated, analysis ready genome scale
metabolic models. This module walks through metabolic network reconstruction, GEM building,
annotation, and quality control so that your constraint based models are robust inputs for FBA,
FVA and downstream systems biology analyses.

Metabolic Network Reconstruction & GEM
Building
Help Desk · WhatsApp

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

Session 1 — Metabolic Networks & Stoichiometry Foundations Session 2 — Draft GEM

Reconstruction & Annotation Session 3 — Model Curation, Gap Filling & Consistency Checks

Session 4 — Mini Capstone: From Draft GEM to Analysis Ready Model

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

Metabolic Networks & Stoichiometry Foundations

Basics of metabolic pathways and reaction stoichiometry

m e t a b o l i t e s ,  r e a c t i o n s ,  c o m p a r t m e n t s  s t o i c h i o m e t r i c

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

Stoichiometric matrix and flux space intuition

S  m a t r i x  s t r u c t u r e  m a s s  b a l a n c e  c o n s t r a i n t s  s t e a d y

s t a t e  a s s u m p t i o n

Metabolic Network Reconstruction & GEM Building —
Hands-on

https://wa.me/919014935156
http://www.nthrys.com
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From pathways to draft network graphs and matrices

m a p p i n g  K E G G  /  M e t a C y c  r e a c t i o n s  r e a c t i o n

d i r e c t i o n a l i t y  b o u n d a r y  c o n d i t i o n s  o v e r v i e w

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

Draft GEM Reconstruction & Annotation

Genome based draft model generation

a n n o t a t i o n  s o u r c e s  ( K E G G ,  R A S T ,  e g g N O G )

g e n e – p r o t e i n – r e a c t i o n  ( G P R )  r u l e s  a u t o m a t e d

r e c o n s t r u c t i o n  t o o l s  o v e r v i e w

Metabolite and reaction annotation best practices

I n C h I ,  C h E B I ,  K E G G  I D s  g e n e  a n d  p r o t e i n  i d e n t i f i e r s

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

Model formats and toolchain for GEMs

S B M L  L e v e l  3  F B C  C O B R A p y  /  C O B R A  T o o l b o x

m e m o t e  a n d  v a l i d a t i o n  t o o l s

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

Model Curation, Gap Filling & Consistency Checks

Checking mass and charge balance of reactions

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

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

Detecting dead ends, blocked reactions and gaps

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

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

Quality metrics and model reports (memote style)

http://www.nthrys.com
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b a s i c  m e m o t e  s c o r e s  d o c u m e n t a t i o n  o f  c h a n g e s

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

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

Mini Capstone: From Draft GEM to Analysis Ready Model

Start from a draft reconstruction and perform curation

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

Prepare the model for FBA style analyses

s e t  o b j e c t i v e  a n d  m e d i a  c o n s t r a i n t s  t e s t  g r o w t h  a n d

k e y  p h e n o t y p e s  s a n i t y  c h e c k s  o n  f l u x e s

Deliverables: SBML model, report and README

f i n a l  S B M L  F B C  f i l e  q u a l i t y  r e p o r t  ( m e m o t e  o r

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

http://www.nthrys.com

