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Learn how to handle microbiome data collected over time rather than single snapshots. This
module focuses on longitudinal study design, temporal diversity metrics, trajectories and
transitions, and the use of mixed effects and basic time series models to relate microbiome
dynamics with clinical or environmental variables.
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S e s s i o n  I n d e x

Session 1 — Longitudinal Study Designs & Data Structures Session 2 — Temporal Diversity,

Trajectories & Visualisation Session 3 — Time-Series & Mixed-Effects Modeling Session 4 — Mini

Capstone: Longitudinal Microbiome Story

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

Longitudinal Study Designs & Data Structures

Types of longitudinal microbiome designs

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

c r o s s o v e r  d e s i g n s  t i m e  v a r y i n g  e x p o s u r e s  a n d

o u t c o m e s

Data structures for longitudinal analysis

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

Toolchain setup in R and Python

t i d y v e r s e  /  d a t a . t a b l e  p a n d a s  f o r  l o n g  f o r m a t  d a t a

b a s i c  v i s u a l  c h e c k s  o v e r  t i m e

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

Temporal Diversity, Trajectories & Visualisation

Tracking alpha and beta diversity over time

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

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

Visualising longitudinal microbiome changes

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

o v e r  t i m e  a n i m a t e d  o r  f a c e t e d  o r d i n a t i o n  v i e w s

Simple transition and state summaries

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

o v e r v i e w  t i m e  i n  s t a t e  a n d  s w i t c h i n g  f r e q u e n c y

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

Time-Series & Mixed-Effects Modeling

Mixed-effects models for repeated microbiome measures

r a n d o m  i n t e r c e p t  a n d  s l o p e  i d e a s  l m e 4  /  n l m e  s t y l e

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

Basic time series concepts for microbiome data

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

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

s p l i n e  b a s e d  t i m e  t r e n d s
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Linking dynamics to outcomes and exposures

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

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

p l o t s

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

Mini Capstone: Longitudinal Microbiome Story

Designing a longitudinal analysis for one dataset

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

Building temporal diversity, trajectory and model outputs

p e r  s u b j e c t  t r a j e c t o r i e s  a n d  s u m m a r i e s  o n e  m i x e d

e f f e c t s  o r  t i m e  s e r i e s  m o d e l  c l e a r  p l o t s  f o r

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

Deliverables: longitudinal report and figure set

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

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