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Understand how spectral libraries connect LC&ndash;MS/MS identifications to DIA-based
quantification. This module focuses on the concepts behind spectral libraries, how DDA
experiments feed library building, the role of retention time anchoring and formats, and how to
plan DIA-ready libraries for reproducible proteome coverage.
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Spectral Library Concepts & Content

What a spectral library represents in proteomics

l i n k i n g  p e p t i d e  I D s  t o  r e f e r e n c e  s p e c t r a  f r a g m e n t  m / z

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

Key fields stored for each library entry (conceptual)

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

q u a l i t y  a n d  c o n f i d e n c e  t a g s

Types of spectral libraries and their roles
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p r o j e c t  s p e c i f i c  v s  p u b l i c  o r g a n i s m  o r  t i s s u e

f o c u s e d  g e n e r a l  v s  t a r g e t e d  p a n e l s
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DDA-Based Library Building Logic

Using DDA runs as input to libraries

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

c o v e r a g e  i m p o r t a n c e  o f  h i g h  c o n f i d e n c e  I D s

Filtering and curating candidate peptides for a library

F D R  a n d  q u a l i t y  t h r e s h o l d s  c h a r g e  s t a t e  a n d  l e n g t h

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

Retention time and iRT anchoring concepts

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

t r a n s f e r  b e t w e e n  g r a d i e n t s  i d e a
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DIA-Focused Libraries & Formats

How DIA engines use spectral libraries conceptually

m a t c h i n g  D I A  f r a g m e n t s  t o  l i b r a r y  e n t r i e s  s c o r i n g  o f

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

Library formats and practical considerations (high level)

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

e x t e r n a l  R T  s c a l e s  m a n a g i n g  v e r s i o n s  o f  l i b r a r i e s

Predicted spectral and hybrid libraries (conceptual)

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

e x p e r i m e n t a l  a n d  p r e d i c t e d  c o n t e n t  c o v e r a g e  v s
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c o n f i d e n c e  t r a d e o f f s
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Planning DIA Studies Around Libraries

Designing a DIA experiment with library needs in mind

t h e o r y  p l u s  p l a n n i n g  w o r k s h e e t

Library maintenance, extension and documentation

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

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

Reporting library generation workflows in studies

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

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

s h a r i n g
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