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Build non redundant genome sets and explore strain level diversity from metagenome assembled
genomes (MAGs). This module covers MAG dereplication using ANI based clustering,
construction of pangenomes, gene presence absence matrices and core population genomics
summaries that connect MAGs back to microbiome ecology and phenotypes.
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S e s s i o n  I n d e x

Session 1 — MAGs, Quality & Redundancy Concepts Session 2 — Dereplication, ANI Clustering &

dRep Style Workflows Session 3 — Pangenomes, Gene Presence–Absence & Population Structure

Session 4 — Mini Capstone: Non Redundant MAG Set & Pangenome Story
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MAGs, Quality & Redundancy Concepts

Recap of MAG reconstruction and QC

b i n s  t o  M A G s  o v e r v i e w  c o m p l e t e n e s s  a n d

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

m e d i u m ,  l o w )

Why dereplicate MAG collections

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

MAG Dereplication, Pangenomes & Population Genomics —
Hands-on
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i n  d i v e r s i t y  e s t i m a t e s  n e e d  f o r  r e p r e s e n t a t i v e  n o n

r e d u n d a n t  s e t s

Distance measures and ANI basics

a v e r a g e  n u c l e o t i d e  i d e n t i t y  ( A N I )  c o n c e p t s  s p e c i e s

l e v e l  A N I  c u t  o f f s  f a s t  A N I  a p p r o x i m a t i o n s  o v e r v i e w
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Dereplication, ANI Clustering & dRep Style Workflows

Setting up dereplication workflows

i n p u t  r e q u i r e m e n t s  a n d  g e n o m e  Q C  f i l t e r s  p a i r w i s e

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

t h r e s h o l d s

dRep style dereplication concepts

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

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

a n d  c o n t a m i n a t i o n

Outputs: non redundant sets and mapping back to samples

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

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

m a t r i c e s  f o r  M A G  r e p r e s e n t a t i v e s
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Pangenomes, Gene Presence–Absence & Population
Structure

Pangenome concepts for MAG clusters

c o r e ,  a c c e s s o r y  a n d  u n i q u e  g e n e  s e t s  g e n e  p r e s e n c e

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

f a m i l i e s  o v e r v i e w

http://www.nthrys.com
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Population genomics summaries from MAG sets

s i m p l e  S N P  a n d  a l l e l e  f r e q u e n c y  i d e a s  s t r a i n  l e v e l

d i v e r s i t y  m e t r i c s  o v e r v i e w  l i n k i n g  g e n e  c o n t e n t  t o

p h e n o t y p e s

Visualising pangenomes and population structure

g e n e  p r e s e n c e  a b s e n c e  h e a t m a p s  P C A  a n d  c l u s t e r i n g

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

g r o u p s
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Mini Capstone: Non Redundant MAG Set & Pangenome
Story

Designing a dereplication and pangenome analysis

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

From MAG collection to non redundant set and pangenome

outputs

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

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

c o n t e n t

Deliverables: figures, tables and short narrative on strain level

structure

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

n o n  r e d u n d a n t  M A G  r e p r e s e n t a t i v e s  b r i e f  r e p o r t

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

http://www.nthrys.com

