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Overview
DIAmeter is a general search engine for DIA data:
Without requiring spectral library. 

Designed for narrow/wide isolation window acquisition. 

Suitable for various instrument types.

Capable to detect peptides with undetectable MS1 signal.

Supportive to arbitrary PTMs.

m/z

Retention time

GASSAA 462.2074
GSSAAA 462.2074
VGGAGK 487.2754
VGGGAK 487.2754
GAAPGK 499.2754
GGGGKK 502.2863
AASAGK 503.2704
GGGGKK 502.2863...
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  #1   NSSGNALNK      +1      2.51

  #2     QDSHNAIK       +1      1.93

  #3   AGDAESQSR      +1      1.65

  ...            ...          ...        ...

  #k   GKFIDGVGK      +1      1.39 ...
...
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...
...

Rank     Peptide          Additional features        Composite score       Retain/Discard

  #1 NSSGNALNK         10.35      

  #2   QDSHNAIK         12.51      

  #3 AGDAESQSR          8.96     

  ...         ...                        ...             ...                     ...

  #k GKFIDGVGK         16.38      

Input: DIA data and a peptide database Tide search identifies multiple matches per spectrum

Matches are reduced by using additional features DIA-tailored Percolator ranks peptides by q-value

Rank     Peptide           Percolator score      q-value

  #1 LRELHSLNIK           4.81     4.13e-13

  #2 AGDAESQSR           4.13     3.82e-11

  #3   HYGDQTFSSSTVK           3.76     8.49e-11

  ...         ...                        ...        ...        

  #4        GKFIDGVGK           3.52     2.16e-11

  #5         DHTLSQMR           3.19     4.88e-11

  #6         NAISDNVK           3.05     5.12e-11

Methods

DIAmeter uses the following additional features 
XCorr with Tailor calibration [1]
Measures the MS2-level matching evidence

Precursor intensity rank (M/M+1/M+2)
Measures the MS1-level matching evidence

Fragment matching p-value
Measures how unlikely the theoretical fragments are
matched to the observed peaks by random chance.

Difference between observed and predicted RT
Measures the RT-level matching evidence

Precursor and fragment coelution
Measures the chromatogram-level matching evidence

Matches are reduced by using additional features
The composite score is calculated as the weighted sum of additional features

PSMs are retained only if its composite score can beat the composite score of the top-Xcorr PSM 

Percolator tailored for DIA setting
PSMs related to the same target/decoy pair are assigned to the same cross-validation split
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Consistent FDR estimation across methods Baseline methods: DIA-Umpire [2] PECAN [3] Prosit+EncyclopeDIA [4]

Yeast dataset with enriched methionine oxidation (OxMetYeast)
Orbitrap Acquired by using different isolation window sizes
Multispecies mixture dataset (LFQbench) [5]
TripTOF 5600/6600 Acquired by using fixed/variable isolation window
Human blood plasma dataset (Plasma) [6]
TripTOF 5600 Acquired by variable isolation window High dynamic range

Datasets:

Results
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DIAmeter confidently detects more peptides

MS1 chromatogram

MS2 chromatogramsMatched MS2 spectrum

TLDDFNNYSSEINK+2    q-value=2.798e-05
Dataset: OxMetYeast / Orbitrap / fixed-win (20 m/z)
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DIAmeter can detect peptides with undetectable MS1 signal

E
st

im
at

ed
 q

-v
al

ue
 b

y 
ps

eu
do

-t
ar

ge
ts Orbitrap (OxMetYeast)

Peptide-level q-values

DIAmeter can control peptide-level FDR
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