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Learn how to design and execute long read metagenomics projects using Oxford Nanopore
Technologies (ONT) and PacBio platforms. This module covers platform concepts, QC and
basecalling, long read mapping and assembly, polishing strategies and structural variant aware
analysis for complex microbial communities.
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Long Read Metagenomics Foundations & Platforms

Why long reads for metagenomics

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

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

v a r i a t i o n

ONT & PacBio platform basics

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

l e n g t h ,  y i e l d  a n d  e r r o r  p r o f i l e s  H i F i  v s  n o i s y  l o n g

r e a d s
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Sample and library design for long read metagenomes

h i g h  m o l e c u l a r  w e i g h t  D N A  r e q u i r e m e n t s  h o s t

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

r u n s  a n d  m u l t i p l e x i n g  s t r a t e g i e s
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ONT & PacBio QC, Basecalling & Alignment

Raw data handling and basecalling concepts

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

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

b a r c o d e d  l i b r a r i e s

QC for long read metagenomic datasets

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

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

r e m o v a l

Mapping long reads for metagenomic contexts

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

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

s t a t i s t i c s
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Long Read Assembly, Polishing & SV Analysis

Assembly of long read metagenomes

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

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

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

Polishing strategies and error correction

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

q u a l i t y  m e t r i c s

Structural variation and genomic architecture glimpses

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

r e a r r a n g e m e n t s  i n  M A G s  a n d  c o n t i g s  v i s u a l i s i n g

a l i g n m e n t s  a n d  b r e a k p o i n t s
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Mini Capstone: Long Read Metagenome Pipeline

End to end long read metagenomics workflow

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

From raw ONT or PacBio reads to polished assemblies

Q C ,  b a s e c a l l i n g  a n d  f i l t e r i n g  a s s e m b l y  a n d  p o l i s h i n g

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

Deliverables: pipeline scripts, QC summary and report

c o m m a n d  l o g  o r  w o r k f l o w  f i l e  Q C  a n d  a s s e m b l y

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

r e p o r t
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