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Learn how to build and interpret microbiome co occurrence and interaction style networks from
amplicon and metagenomic data. This module walks through correlation and graphical models,
community detection, keystone taxa and stability concepts so you can convert microbiome tables
into ecological network insights for clinical, environmental and industrial studies.
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Microbiome Network Ecology Foundations

Networks in microbiome and microbial ecology studies

n o d e s  a s  t a x a ,  f u n c t i o n s  a n d  s a m p l e s  e d g e s  a s

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

h e a l t h ,  e n v i r o n m e n t  a n d  i n d u s t r y

Types of microbiome association networks

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

a n d  b i p a r t i t e  s t y l e  n e t w o r k s

Compositionality, sparsity and confounding in networks

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

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

s h a r e d  e n v i r o n m e n t  i s s u e s

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

Co Occurrence Network Construction Workflows

Preparing feature tables for network analysis

c h o o s i n g  t a x o n o m i c  o r  f u n c t i o n a l  r e s o l u t i o n

p r e v a l e n c e  a n d  a b u n d a n c e  f i l t e r i n g  r u l e s

n o r m a l i s a t i o n  a n d  t r a n s f o r m  o p t i o n s

Correlation and composition aware association methods

S p e a r m a n  a n d  P e a r s o n  b a s e l i n e s  S p a r C C  s t y l e  a n d

r e l a t e d  m e t h o d s  g r a p h i c a l  l a s s o  o r  S P I E C  s t y l e

a p p r o a c h e s

Thresholding, multiple testing and edge confidence

p  v a l u e s ,  F D R  a n d  e f f e c t  s i z e  t r a d e  o f f s  s y m m e t r i c  v s

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

d o w n s t r e a m  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

Community Structure, Keystone Taxa & Stability

Network topology and community structure metrics

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

c o m m u n i t y  d e t e c t i o n  a n d  m o d u l e s  h u b ,  c o n n e c t o r

a n d  p e r i p h e r a l  n o d e s

http://www.nthrys.com
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Identifying keystone and driver taxa candidates

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

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

f u n c t i o n  a n d  m e t a d a t a

Network stability, robustness and scenario style thinking

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

v i e w s  f o r  i n t e r v e n t i o n s  a n d  s h i f t s  b r i d g i n g  n e t w o r k s

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

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

Mini Capstone: Network Analysis of a Microbiome Cohort

End to end network analysis on a real microbiome dataset

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

Comparing networks across groups or time points

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

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

s u m m a r i e s  f o r  s t a k e h o l d e r s

Deliverables: network files, plots and ecological summary note

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

v i s u a l i s a t i o n s  a n d  k e y  m e t r i c  t a b l e s  P D F  o r  H T M L

n e t w o r k  e c o l o g y  m i n i  r e p o r t

http://www.nthrys.com

