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Why should we be re-using data ?

Four types of data re-use

Re-using data to build machine learning models
Reprocessing data with new models for new insights

Repurposing large-scale data for new knowledge



A lot of data is high-content, meaning that much
more data is acquired than is used in most papers
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Most of the data is also high throughput,
meaning there is lots of data available!

Rapid Expansion of High-Throughput Proteomics Data
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As datasets grow,
so does their informational depth

Dataset Size (GB)

Evolution of Mean Dataset Size in PRIDE PXD045058
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As the volume and content of data increases in a field,
the role of informatics in that field changes as well
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An open data exchange allows for productive (and
completely novel!) data uses
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In general, data re-use can take four distinct forms,
all of which are somehow applied in our examples
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Data sharing requires three complementary building blocks:
minimal requirements, controlled vocabularies and formats
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Missing metadata becomes pretty annoying when
people successfully re-use your data
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Metadata is often the key issue,
as it requires manual work
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Even user-friendly submission tools cannot
correct for a lack of elementary motivation
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Manual curation of submission,
equivalent to restrictive policing, does help
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Metadata annotation in both PRIDE and articles(!)

remains a major problem in proteomics
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As Al becomes more powerful, we can use it to
annotate missing metadata and help complete reports
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We may want to take a choice of how we frame
open data

Show me your data!

| don’t trust you!

I'll find your mistakes!

| here!
This will not end well! ‘

‘ Your data is so useful!

And let us not forget that your data will most likely live a

much longer and more useful life than your publication! "
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Advances in modeling enable detection of
previously undetectable peptides

Calibration New model Transfer Learning
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By merging multiple new tools we achieve
enhanced peptide identification performance
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Public human and mouse data reprocessing using our
tools has revealed a hidden world of protein modifications
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And, in case you're wondering about this,
here's how my Pl felt like when he saw these results!
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We built an Al model that predicts tissue or cell type
purely based on the proteome, at 98% accuracy
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The human model applied on mouse proteome
seems to works also pretty good

MLMarker Top 5 Predictions per Sample
(Background Color: Available Features | Circle: Correct Match | Dot: Incorrect)

Adrenal gland
Appendix
B-cells

Brain

Colon
Duodenum
Esophagus
Heart

Kidney

Liver

Lung
Monocytes
Nasal Polyps
Ovary
Oviduct
Parotid gland
Pituitary gland

MLMarker Predictions

Placenta
Rectum
Salivary gland
Skeletal muscle
Small intestine
Spleen

Testis

Thyroid

Tonsil

C2C12 cells

skeletal muscle tissue

cerebellum.75
liver.7

liver.79
tendon.95
cerebellum

cortex

hippocampus.84

retina

lung.79 { ®

ocular lens

brain.83
heart.81
kidney.93

Samples (Mouse Tissues)

liver
lung.87
pancreas

spleen
testis.89

heart.85

cartilage

brain

hippocampus

heart.91
amygdala

lung { @

lung perfusion
testis 1 mg/l NaAsO2
testis 25 mg/I NaAsO2

testis 5 mg/l NaAsO2

testis
heart.92

heart
heart obese

kidney

injured spinal cord{ e

spinal cord { @

tendon

6000

5000

4000

3000

2000

1000

Number of Available Features

Prediction Details
Rank 1
Rank 2
® Rank3
Rank 4
Rank 5
Correct Match
Incorrect Pred.

26



Open data enables endless reuse
and maximize scientific ROI
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THANK YOU!




Number of submitted datasets per month to PX

resources

800

700

600

500
400
300

s}aselep Jo Jaquinn

200

https://doi.org/10.1093/nar/gkac1040

100

0

S0-220Z
£0-220C
T0-zZ0Z
T1-1202
60-120Z
L0-120T
S0-120Z
£0-1202
10-120Z
T1-020Z
60-020Z
£0-020T
$0-020T
£0-020T
10-020T
T1-610Z
60-610C
L0-610Z
S0-610Z
€0-610Z
10-610Z
T1-810Z
60-810C
£0-810C
S0-810C
£0-810C
10-810C
T1-L102
60-L10Z
L0-L10T
S0-L10C
£€0-L10C
T0-L10C
T1-9102
60-910Z
£0-910Z
S0-910C
£0-910C
10-910C
T1-S10C
60-ST0Z
£0-ST0Z
S0-ST0Z
€0-ST0Z
T0-ST0Z
TT-v10Z
60-¥10T
L0-¥10T
S0-¥10Z
€0-¥10C
T0-v10Z
TI-€10C
60-€T0C
LO-€T0T
SO-€10C
€0-€T0C
TO-€10Z
T1-Z10Z
60-Z10Z
L0-Z10Z
S0-Z10Z

29



https://doi.org/10.1093/nar/gkac1040

Downloaded data size in Terabytes
(2022 - 2024)
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Large-scale data reprocessing can harness
heterogeneity to dig very deep into the proteome
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Other types of public data re-use

Protein quantitative expression * Benchmarking of software tools

¢ Machine Learning/Deep Learning approaches

* Creation of spectral libraries
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