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Move beyond naive relative abundances and p values to compositional aware, publication grade
differential abundance analysis. This module covers normalization, log ratio transforms, popular
tools such as DESeq2, edgeR, ALDEx2 and ANCOM-BC, and how to report results with clear
effect sizes and appropriate covariate handling for microbiome studies.
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S e s s i o n  I n d e x

Session 1 — Compositional Data & Normalization Session 2 — Classical DA: DESeq2/edgeR Style

Models Session 3 — Compositional DA: ALDEx2, ANCOM-BC & Log Ratios Session 4 — Mini

Capstone: From Counts to Interpretable DA Results

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

Compositional Data & Normalization

Why microbiome data are compositional

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

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

a n d  p i t f a l l s

Normalization options for count tables

l i b r a r y  s i z e  f a c t o r s  T S S ,  R L E ,  T M M  i d e a s  r a r e f a c t i o n
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v s  m o d e l  b a s e d  n o r m a l i z a t i o n s

Intro to log ratio thinking

C L R ,  A L R  a n d  I L R  c o n c e p t s  p s e u d o c o u n t s  a n d  z e r o s

b a s e  a n d  r e f e r e n c e  c h o i c e s

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

Classical DA: DESeq2/edgeR Style Models

Count models for feature wise testing

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

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

DESeq2 and edgeR workflows for microbiome data

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

a n d  M A  p l o t s  p  v a l u e s ,  F D R  a n d  l o g 2  f o l d  c h a n g e s

Limitations of RNA style DA when data are compositional

s e n s i t i v i t y  t o  g l o b a l  s h i f t s  f a l s e  g a i n  a n d  l o s s

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

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

Compositional DA: ALDEx2, ANCOM-BC & Log Ratios

ALDEx2 style effect estimation

M o n t e  C a r l o  D i r i c h l e t  s a m p l i n g  m e d i a n  e f f e c t  a n d

u n c e r t a i n t y  i n t e r p r e t a t i o n  o f  e f f e c t  s t a t i s t i c s

ANCOM and ANCOM-BC style approaches

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

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

Custom log ratio based features and balances

http://www.nthrys.com
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p a i r w i s e  a n d  g r o u p  l o g  r a t i o s  b a l a n c e s  a n d

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

s i m p l e  r e g r e s s i o n  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 Counts to Interpretable DA Results

Designing a DA analysis for one microbiome question

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

Running at least two DA approaches on the same dataset

D E S e q 2  o r  e d g e R  a s  b a s e l i n e  o n e  c o m p o s i t i o n a l

m e t h o d  ( A L D E x 2  o r  A N C O M - B C )  c o m p a r i n g  o v e r l a p

a n d  d i f f e r e n c e s

Deliverables: volcano plots, effect size tables and narrative

r a n k e d  f e a t u r e s  w i t h  l o g  f o l d  c h a n g e  a n d  F D R

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

e x p l a i n i n g  m e t h o d s  a n d  c h o i c e s

http://www.nthrys.com

