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Learn how to design contamination-aware microbiome and metagenomics studies from first
principles. This module covers sampling frames, collection and storage logistics, negative and
positive controls, batch structure, and practical decontamination strategies so that downstream
analysis is trustworthy and publication ready.
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Session 3 — Controls, Contaminants & Batch Effects Session 4 — Mini Capstone: Protocol &
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Microbiome Study Design Principles

Translating biological questions into study designs

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

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

Endpoints, inclusion criteria and covariates

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

e f f e c t  m o d i f i e r s  s a m p l e  s i z e  c o n s i d e r a t i o n s
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Linking design choices to amplicon and shotgun workflows

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

a n d  f o l l o w  u p  c o s t  v e r s u s  d e p t h  t r a d e  o f f s

S e s s i o n  2
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Sampling, Storage & Transport

Sampling frames and collection strategies

s t o o l ,  o r a l ,  s k i n ,  s o i l ,  w a t e r  s e l f  c o l l e c t i o n  k i t s  f i e l d

l o g i s t i c s

Storage conditions and stabilization

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

t o  p r o c e s s i n g

Labeling, barcoding and chain of custody

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

m e t a d a t a
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Controls, Contaminants & Batch Effects

Designing negative and positive controls

f i e l d  b l a n k s  e x t r a c t i o n  a n d  P C R  b l a n k s  m o c k

c o m m u n i t i e s

Common sources of contamination

r e a g e n t s  a n d  k i t s  l a b o r a t o r y  e n v i r o n m e n t  i n d e x

h o p p i n g  a n d  c a r r y o v e r

Batch effects, randomization and blocking

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

http://www.nthrys.com
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d o c u m e n t a t i o n  f o r  c o r r e c t i o n  d o w n s t r e a m
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Mini Capstone: Protocol & Metadata Blueprint

Drafting a contamination-aware study protocol

g u i d e d  t e m p l a t e  p l u s  r e v i e w

Sampling schedule, control strategy and logistics plan

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

h a n d o v e r  n o t e s

Metadata and documentation checklist

M I x S  s t y l e  f i e l d s  d e s i g n  t a b l e s  h a n d o v e r  f o r  a n a l y s i s

t e a m s
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