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Learn how to work productively with major pathway databases such as KEGG, Reactome and
BioCyc and plug them into your omics and network analyses. This module covers data models,
identifier mapping, pathway and reaction level integration, and practical workflows that link
differential expression and multi omics readouts to pathway and network context.
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Pathway Databases & Data Models

Overview of major pathway resources

K E G G  p a t h w a y s  a n d  m o d u l e s  R e a c t o m e  r e a c t i o n s

a n d  e v e n t s  B i o C y c  a n d  M e t a C y c  s t y l e  c o l l e c t i o n s

Data models and file formats

K G M L ,  S B M L  a n d  B i o P A X  i d e a s  t a b u l a r  e x p o r t s  a n d

G M T  s e t s  r e a c t i o n ,  g e n e  a n d  c o m p o u n d  e n t i t i e s

Pathway Database Integration — KEGG, Reactome, BioCyc
— Hands-on
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Toolchain for browsing and exporting pathways

K E G G ,  R e a c t o m e  a n d  B i o C y c  p o r t a l s  A P I  a n d  b u l k

d o w n l o a d  o p t i o n s  p a t h w a y  d i a g r a m  v i e w e r s
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ID Mapping & Harmonisation

Mapping genes, proteins and metabolites to pathway IDs

E n s e m b l ,  E n t r e z  a n d  U n i P r o t  I D s  K E G G  O r t h o l o g y

a n d  g e n e  I D s  C h E B I ,  H M D B  a n d  K E G G  c o m p o u n d  I D s

ID conversion and harmonisation strategies

b i o m a R t  a n d  A n n o t a t i o n D b i  s t y l e  t o o l s  g p r o f i l e r  a n d

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

Implementation toolkit for mapping pipelines

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

t a b l e s  l o g g i n g  u n m a p p e d  e n t i t i e s
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Pathway Integration in Omics Workflows

Connecting differential analysis to pathways

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

s t y l e  a n a l y s e s  l i n k i n g  t o  K E G G  a n d  R e a c t o m e

c o l l e c t i o n s

Pathway level visualisation and context

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

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

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

http://www.nthrys.com
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Implementation toolkit for pathway aware analyses

R  b a s e d  e n r i c h m e n t  a n d  m a p p i n g  p a c k a g e s  P y t h o n

b a s e d  w o r k f l o w s  t o  a n n o t a t e  r e s u l t s  C y t o s c a p e  f o r

p a t h w a y  n e t w o r k  v i e w s
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Mini Capstone: Pathway Centric Network & Report

Build a pathway centric view for a real omics dataset

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

Integrate KEGG, Reactome or BioCyc context and visualise

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

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

Deliverables: mapping scripts, pathway files & report

R  o r  P y t h o n  n o t e b o o k  p a t h w a y  a n d  n e t w o r k  e x p o r t

f i l e s  P D F / H T M L  p a t h w a y  c e n t r i c  s u m m a r y

http://www.nthrys.com

