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Learn the practical workflow to reconstruct, curate and quality control genome-scale metabolic
models (GEMs) for microbes, cell lines and other organisms. Starting from genome annotation
and pathway databases, you will generate draft networks, perform gap-filling, check mass and
charge balance, ensure thermodynamic and structural consistency, and benchmark with
MEMOTE and experimental data. The final output is a reusable, publication-grade GEM in
SBML/COBRA format with full provenance.
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S e s s i o n  I n d e x

Session 1 — Inputs, Annotation & Draft GEM Generation Session 2 — Gap-Filling, Balancing &

Thermodynamic Checks Session 3 — Validation, Contextualization & Versioning Session 4 — Mini

Capstone: End-to-End GEM Reconstruction
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Inputs, Annotation & Draft GEM Generation

Data & reference resources

g e n o m e  a n n o t a t i o n  ( P r o k k a ,  R A S T )  B i G G  /  K E G G  /

M e t a C y c  M o d e l S E E D  &  K B a s e

Draft model generation workflows
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M o d e l S E E D  p i p e l i n e  C a r v e M e  /  A u R e M e  t e m p l a t e -

b a s e d  r e c o n s t r u c t i o n s

Model structure & bookkeeping

c o m p a r t m e n t s  &  t r a n s p o r t e r s  G P R  a s s o c i a t i o n s

n a m i n g  &  i d e n t i f i e r s

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

Gap-Filling, Balancing & Thermodynamic Checks

Gap analysis & gap-filling strategies

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

b a s e d  g a p - f i l l i n g  c o n d i t i o n  s p e c i f i c  g a p - f i l l i n g

Mass, charge & stoichiometric consistency

f o r m u l a  a n d  c h a r g e  c h e c k s  l e a k s  &  e n e r g y

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

Toolchain for curation

R A V E N  /  C O B R A  T o o l b o x  C O B R A p y  d i a g n o s t i c s

M E M O T E  s c o r e s

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

Validation, Contextualization & Versioning

Model validation against experiments

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

e s s e n t i a l i t y  s c r e e n s

Context specific GEMs (overview)

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

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

http://www.nthrys.com
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Documentation, provenance & version control

m e t a d a t a  &  c h a n g e l o g s  G i t / G i t H u b  f o r  m o d e l s  F A I R

s h a r i n g  p r a c t i c e s

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

Mini Capstone: End-to-End GEM Reconstruction

Case study: reconstruct, curate & benchmark a GEM for a

chosen organism

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

Quality control & packaging

f i n a l  M E M O T E  r e p o r t  S B M L / J S O N / M a t l a b  e x p o r t s

E s c h e r  m a p  a n d  R E A D M E

Deliverables

P D F / H T M L  r e p o r t  . s b m l  /  . j s o n  /  . m a t

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

http://www.nthrys.com

