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Bottom-up proteomics
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MS1 spectrum
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MS2 spectrum
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Identification task

P set of peptides
M set of measurements

Informal identification task
Given measurement m ∈M, obtain peptide p ∈ P which produced
the measurement.
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Identification approaches

• database
• peptide database
• spectral database

• de novo
• peptide tags
• peptide sequencing
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Theoretical spectrum
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Isometricity

• there are usually many peptides agreeing with the
measurement to the same degree

• this prevents straightfoward identification of mutant peptides
as there are usually other interpretations of spectrum1

• these problems follow from insufficiencies of predictive models
and/or insufficiencies of agreement evaluation models

1For example, peptides with PTMs.
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I/L-peptide pair spectral difference
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Insufficiencies in spectra similarity models
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Description

• system for reliable identification of alterations in standard
bottom-up protemics data

• deployed on computational cluster

• publicly available: http://decryptor.imtm.cz
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Architecture

II. Variant identification

I. Database construction
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Interface
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Submission
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Experiment view — overview
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Experiment view — mutations
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Experiment view — reference
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Protein view — overview
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Protein view — coverage
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Protein view — annotation

25



Protein view — detrimental effect

26



Peptide view — details
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Filtering of results

filter
100

101

102

103

n
u
m

b
e
r 

o
f 

cl
a
im

e
d
 a

lt
e
ra

ti
o
n
s

129.6 x
(2722/21)

16.4 x
(296/18)

6.6 x
(113/17)

2.3 x
(34/15)

1.1 x
(13/12)

e-value
(0.1)

protein
evidence

(0.1)

ppm
(5)

mass
artefacts

tag score
(1)

Effect on RNA-seq support with composition of filters.

RNA-seq (present)
RNA-seq (missing)

29



Identification of SNPs
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Identification based on RNA-Seq sequencing reads
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Conclusion

• decryptor is publicly available system for identification of
alterations in standard bottom-up proteomics data

• the system provides additional insights into sample of interest
without additional requirements

• the results exhibit expected behaviour when compared to RNA
sequencing of the corresponding sample
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Thank you for your attention.
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