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STUDY GOALS

 Evaluate the performance of data analysis
approaches for label-free quantitative proteomics

* Provide a well-designed dataset for assessing
label-free quantitative proteomics software tools.

* Raise the awareness of the importance of
statistical methods and provide an educational
opportunity.
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UDY D

A B C D E ' (fmol)
Sample | - 55 15 11 10 + 200 ng veast digest
Sample 2 55 15 2 0.6 | 500 + 200 ng veast digest
Sample 3 15 10 11 + 200 ng veast digest
Sample 4 15 500 0.6 + 200 ng veast digest
Name Origin MW

A Ovalbumin Chicken Egg White 45KD

B Myoglobin Equine Heart 17KD

C Phosphorylase b Rabbit Muscle 97KD

D Beta-Galactosidase Escherichia Coli 116KD

E Bovine Serum Albumin Bovine Serum 66KD

F Carbonic Anhydrase Bovine Erythrocytes 29KD

-SIGN

- Whole yeast cell lysate
* 6 spiked proteins

» Shotgun proteomics sample
prep
* Randomized order

« 2-hour runs on Thermo Q-
Exactive

- DDA
- HCD fragmentation

» High mass accuracy for MS1 &
MS2

- 3 replicate runs




STUDY DESIGN

« Questions of interest
Estimate (log-) fold changes
Detect differentially abundant proteins
Characterize the associated uncertainty
+ Approaches

Intensity or spectral counts

Any computational/statistical method of choice

- Input data
Raw, and/or peak ids by IPRG, and/or peak intensities by IPRG



- Search database

+ Q

IPRG

DA

A

PROC

-SSING

FASTA database containing UniProt yeast proteins

6 spiked proteins disguised as yeast proteins

|1 appended decoys (shuffling aa between tryptic sites)

» |dentification of MS/MS spectra
RAW, mzML (converted by msconvert - ProteoWizard)
Combining 3 search engines (Comet, MSGF+, OMSSA),

validated by Peptide

Prophet/IProphet

uantification of MS| peaks

Peptides mapping to multiple proteins are removed

-xtracted ion intensities extracted using Skyline (default
barameters, report all Isotopes separately) based on search ids



IPRG PARTICIPATION

@"‘Q’ Download FTP site Upload - 3 @@
£— (PeptideAtlas) <220

files

Participant iPRG Committee

Questions / Answers
All communication (e.g., questions,
submission) through

iPRG2015.anonymous@gmail.com .@

“Anonymizer”

Recrurtment
» advertised on mailing lists, ASMS 20 [4, direct invitations

Required submission items

* results template
- online survey (survey monkey)
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51 SUBMISSIONS

49 readable submissions, 45 readable surveys
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51 SUBMISSIONS

49 readable submissions, 45 readable surveys
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51 SUBMISSIONS

49 readable submissions, 45 readable surveys

Years of experience In proteomics
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51 SUBMISSIONS

49 readable submissions, 45 readable surveys

Intensity vs spectral counts
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49 readable submissions, 45 readable surveys

Peptide 1d

MaxQuant
Mascot
ProtProph
PeptideShaker
Matlab

MS Amanda
PEAKSDB
pFind
Progenesis
PepProphet
X!Tandem

MS-GF+
?

— —h
ONPA~LOOOCWON
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Sum
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FIRST LOOK: IPRG ANALYSIS
S

bectral counts

The patterns of changes are systematic and easy to find
(Latin squares are not really designed for blinded studies!)



Principle component 2

50
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FIRST LOOK: IPRG ANALYSIS

Spectral counts
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The patterns of changes are systematic and easy to find

Here we are interested in LR estimation
and testing and assoclated uncertainty
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INS

Vs sample 2

NTIALLY ABUNDANT PROT
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DIFFERENTIALLY ABUNDANT PROTEINS

Sample | vs sample 2
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LOG-FC AMONG BACKGROUND PROTEINS

Sample | vs sample 2
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SAME TOOL CAN PRODUCE DIFFERENT RESULTS

Sample | vs sample 2

Peptide 1d
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SAME
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-XAMPL

Sample | vs sample 2

IPRG analysis

DESeq Ttest

o
(SN

Ttest.no.ad]

 SPECTRAL COUNTS

Sample 4 vs sample |

3713

DESeq

Ttest

(X2

Ttest.no.ad;

3535

I-test I1s not appropriate for low counts.

Lack of adjustment for multiple testing leads

to a huge number of false positives




PRELIMINARY CONCLUSIONS

A wide variety of approaches can be used

* A same tool can produce good or bad results

* Some patterns emerge

Need more work to ensure specificity

Reporting more proteins Is associated with more false
bositives, unless carefully done

+ Adjustment for multiple testing Is iImportantSome patterns
emerge

- More analyses of these submissions shortly



