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Gain a clear, practical foundation in microbiome science and metagenomics before diving into
specialized pipelines. This module orients you to host–microbe ecology, amplicon versus shotgun
strategies, One Health and AMR motivations, and the data standards that support modern
microbiome projects.
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S e s s i o n  I n d e x

Session 1 — Microbiome Ecology & One Health Context Session 2 — Amplicon vs Shotgun: Data

Types & Workflows Session 3 — Pipelines, Standards & Reproducibility Session 4 — Mini Capstone:

Framing a Microbiome Study
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Microbiome Ecology & One Health Context

Microbiome basics and host–microbe interactions

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

o f  d y s b i o s i s

Microbiomes in One Health and AMR frameworks

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

A M R  s u r v e i l l a n c e  s i g n a l s

Omics landscape for microbiome projects

1 6 S ,  I T S ,  1 8 S  a m p l i c o n s  s h o t g u n  m e t a g e n o m i c s
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m e t a t r a n s c r i p t o m i c s  a n d  b e y o n d
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Amplicon vs Shotgun: Data Types & Workflows

Sequencing platforms and read structures

I l l u m i n a  s h o r t  r e a d  l o n g  r e a d  o v e r v i e w  p a i r e d - e n d

c o n c e p t s

Amplicon versus shotgun study trade-offs

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

c o m p l e x i t y

From samples to fastq and metadata

s a m p l e  s h e e t s  b a r c o d e s  a n d  i n d i c e s  M I x S  s t y l e

f i e l d s
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Pipelines, Standards & Reproducibility

Bioinformatics pipeline landscape

Q I I M E  2 ,  m o t h u r  K r a k e n 2 ,  M e t a P h l A n  M E G A H I T ,

m e t a S P A d e s

Data standards and FAIR thinking

F A I R  p r i n c i p l e s  E N A  a n d  S R A  s u b m i s s i o n s  m e t a d a t a

t e m p l a t e s

Reproducible environments and workflow mindset

C o n d a  a n d  c o n t a i n e r s  S n a k e m a k e  a n d  N e x t f l o w

o v e r v i e w  v e r s i o n  c o n t r o l  b a s i c s
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Mini Capstone: Framing a Microbiome Study

Problem framing and hypothesis definition

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

Outline of sampling and contamination-aware plan

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

m e t a d a t a  c a p t u r e

High-level analysis plan and deliverables

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

F A I R  o r i e n t e d  c h e c k l i s t

http://www.nthrys.com

