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Gain a practical introduction to microbiome metaproteomics — from samples and protein
extraction through LC–MS/MS acquisition, peptide identification, basic quantification and
functional summaries. You will understand how metaproteomics complements metagenomics and
metabolomics, and how to generate first pass community protein reports for real world studies.
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Metaproteomics Concepts & Study Design

Where metaproteomics fits in microbiome multi omics

D N A  v s  R N A  v s  p r o t e i n  v s  m e t a b o l i t e s  f u n c t i o n  i n

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

Study design for microbiome metaproteomics projects

s a m p l e  t y p e s  ( s t o o l ,  s o i l ,  b i o r e a c t o r s ,  e t c . )

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

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

Overview of metaproteomics workflows and data structures
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Sample Prep, Protein Extraction & LC–MS/MS

Sample handling and protein extraction concepts

c e l l  l y s i s  s t r a t e g i e s  f o r  c o m p l e x  m a t r i c e s  h o s t  v s

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

a n d  q u a l i t y  c h e c k s

Digestion, cleanup and fractionation options

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

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

LC–MS/MS acquisition thinking (DDA / DIA at a glance)

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

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

r u n  p l a n n i n g
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Peptide Identification, Quantification & Functional Views

Database construction for microbiome metaproteomics

u s i n g  m e t a g e n o m e s  /  M A G s  a s  s e a r c h  s p a c e  t a r g e t

d e c o y  a n d  F D R  c o n c e p t s  c o n t a m i n a n t  a n d  d e c o y

s e q u e n c e s

Peptide and protein identification & basic quant views

P S M  t a b l e s  a n d  s c o r e  t h i n k i n g  p e p t i d e  t o  p r o t e i n

i n f e r e n c e  i d e a s  i n t e n s i t y  b a s e d  q u a n t i f i c a t i o n  b a s i c s
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Functional and taxonomic summaries of proteins

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

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

p l o t s  o f  k e y  f u n c t i o n s
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Mini Capstone: Community Protein Report

End to end metaproteomics workflow on example data

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

Interpreting community protein profiles with metadata

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

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

p r o t e o m e  c o v e r a g e

Deliverables: identification tables, plots & methods block
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