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PeopleTables vs. plots

When you present the data use both:

Plots
the best solution, very natural and easy to interpretation

(but also prone for miss-interpretation)

Tables

harder to interpret in short time, but higher information content 

* Raw data
for the sake of completeness if you can add them

* The scripts
for the sake of reproduciblity if you can  add them
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PeopleTables vs. plots

When you present the data use both:

Plots
the best solution, very natural and easy to interpretation

(but also prone for miss-interpretation)

Tables

harder to interpret in short time, but higher information content 

* Raw data
for the sake of completeness if you can add them

* The scripts
for the sake of reproducibility if you can  add them

* The text
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PeopleTables vs. plots

Some proofs:

93% of human communication is non-verbal

People remember:

80% of what they see
and

20% what they read

Albert Mahrabian (1971) „Silent Messages”

using visuals will make a presentation 43% more persuasive

Vogel, D. R., Dickson, G. W., & Lehman, J. A. (1986). Persuasion and the 
role of visual presentation support: The UM/3M study. 
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Country specific
(comas, dots, spaces, ...) 
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1443736684.0 Population of China in Year 2021

1443736684 Population of China in Year 2021

1,443,736,684 Population of China in Year 2021

1 443 736 684 Population of China in Year 2021

1,443 Million Population of China in Year 2021

1,44 Billion Population of China in Year 2021

1,44 Bi Population of China in Year 2021
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Key question: does this make sense to use the given precision?
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Key question: does this make sense to use the given precision?

Consider example: 1.578454545454348412211111 (that should be 
presented as 1.5784) is theoretical calculation (e.g. prediction based 
deep learning model), but … this is only prediction of some natural 
phenomen that due to the technique we use we can measure with 0.2 
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1.578454545454348412211111

1.574847398437943894794243

1.784353534543

1.7842328948593543

1.6 ± 0.2 

1.6 ± 0.2 

1.8 ± 0.2

1.8 ± 0.2
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Tables

1) Use clean template 

2) Make it interactive if possible (html)
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Sort (decide how, use html if possible)
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Bold & Align, the same font (size, type, consider using monotype font for 
better alignment)

Optimal width of columns and vertical and horizontal alignment, avoid blank 
spaces
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Use the same decimal point (do not round at different levels)
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Less is more (hide some of the borders and make them ticker)
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Less is more
 

avoid as many blank space as possible, correct the width of columns
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OutlinePeople ADPADPTackling big biological problems

Extra big consortia/initiatives

Consortia

Scientific Competitions
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OutlinePeople ADPADPExtra big consortia/initiatives

ATLAS experiment

ATLAS detector is 46 metres long, 25 metres in diameter, and weighs about 7,000 tonnes; 
it contains some 3000 km of cable



OutlinePeople ADPADPExtra big consortia/initiatives

ATLAS experiment

The experiment is a collaboration involving roughly 
10,000 physicists from hundreds institutions in >100 
countries

Budget of €7.5 billion

First ring build in 1971–1984
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OutlinePeople ADPADPExtra big consortia/initiatives

European XFEL

3.4-kilometre (2.1 mi) long tunnel

Cost for the construction and commissioning of the 
facility is as of 2017 estimated at €1.22 billion 
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Human Brain Project

Future Emerging Technologies (FET) Flagships from EU

121 partners from universities, research institutes and 
companies in 20 countries

Launched in 2013

Budget of €1 billion (until 2019)

Brain, graphene and quantum technologies 

16 of these projects will collaborate with the Graphene Flagship 
and nine with the Human Brain Project. These projects will be 
funded by a total budget of € 16.4 million and are expected to 
start between December 2019 and March 2020

https://www.humanbrainproject.eu
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1000 Genomes Project

https://www.internationalgenome.org
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1000 Genomes Project
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1000 Plant Genomes Project (1KP) 

Followed by 10,000 Plant Genome Project

https://sites.google.com/a/ualberta.ca/onekp/
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Encyclopedia of DNA Elements (ENCODE) is a public
research project which aims to identify functional 
elements in the human genome

http://encodeproject.org/
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https://www.ukbiobank.ac.uk/

UK Biobank is a large-scale biomedical database and research resource, containing in-
depth genetic and health information from half a million UK participants

- NGS data
- Magnetic Resonance Imaging (MRI) data from the brain, heart and abdomen (>60k)
...
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Critical Assessment of Techniques for Protein 
Structure Prediction (CASP)

Collective experiment for blind RNA structure
prediction (RNA-Puzzles)

Critical Assessment of Prediction of Interactions (CAPRI)

Critical Assessment of Functional Annotation (CAFA)

Critical Assessment of Microarray Data Analysis (CAMDA)
 
Genome Annotation Assessment Project (GASP)

Bone X-Ray Deep Learning Competition

LUng Nodule Analysis 2016
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Critical Assessment of Techniques for Protein 
Structure Prediction (CASP)

CASP is a community-wide, worldwide experiment for protein structure 
prediction taking place every two years since 1994

Anfinsen

https://en.wikipedia.org/wiki/Christian_Anfinsen
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CASP is a community-wide, worldwide experiment for protein structure 
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Every second spring-summer around 100 targets* are released

Targets – protein sequences for which the structure has been solved recently (not 
Available publicly e.g. not in PDB)

Blind benchmark
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Critical Assessment of Techniques for Protein 
Structure Prediction (CASP)

CASP is a community-wide, worldwide experiment for protein structure 
prediction taking place every two years since 1994

Every second spring-summer around 100 targets* are released

Targets – protein sequences for which the structure has been solved recently (not 
Available publicly e.g. not in PDB)

Blind benchmark

Categories: servers (72 h) and humans (3 weeks)
homology modeling & Free Modeling 



OutlinePeople ADPADPScientific Competitions

Critical Assessment of Techniques for Protein 
Structure Prediction (CASP)
Evaluation of the results is carried out in the following prediction categories:

     tertiary structure prediction (all CASPs)
     secondary structure prediction (dropped after CASP5)
     prediction of structure complexes (CASP2 only; 
    a separate experiment - CAPRI—carries on this subject)
     residue-residue contact prediction (starting CASP4)
     disordered regions prediction (starting CASP5)
     domain boundary prediction (CASP6–CASP8)
     function prediction (starting CASP6)
     model quality assessment (starting CASP7)
     model refinement (starting CASP7)
     high-accuracy template-based prediction (starting CASP7)



OutlinePeople ADPADPScientific Competitions

Tertiary structure prediction (all CASPs)



OutlinePeople ADPADPScientific Competitions

Tertiary structure prediction (all CASPs)



OutlinePeople ADPADPScientific Competitions

Tertiary structure prediction (all CASPs)



OutlinePeople ADPADPScientific Competitions

Tertiary structure prediction (all CASPs)



OutlinePeople ADPADPScientific Competitions

Data-assisted or hybrid modeling, in which low-resolution 
experimental data are combined with computational methods, 
is becoming increasing important for a range of experimental 
data, including NMR, chemical cross-linking and surface labeling, 
X-ray and neutron scattering, electron microscopy and FRET.
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Data-assisted or hybrid modeling, in which low-resolution 
experimental data are combined with computational methods, 
is becoming increasing important for a range of experimental 
   data, including NMR, chemical cross-linking and surface labeling, 
   X-ray and neutron scattering, electron microscopy and FRET

without restrains         with restrains
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Residue-residue contact prediction

            without restrains         with restrains
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Structure Prediction (CASP)
Evaluation of the results is carried out in the following prediction categories:
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Critical Assessment of Techniques for Protein 
Structure Prediction (CASP)
Evaluation of the results is carried out in the following prediction categories:

     tertiary structure prediction (all CASPs)
     secondary structure prediction (dropped after CASP5)
     prediction of structure complexes (CASP2 only; 
    a separate experiment - CAPRI—carries on this subject)
     residue-residue contact prediction (starting CASP4)
     disordered regions prediction (starting CASP5)
     domain boundary prediction (CASP6–CASP8)
     function prediction (starting CASP6)
     model quality assessment (starting CASP7)
     model refinement (starting CASP7)
     high-accuracy template-based prediction (starting CASP7)

Andrzej KolińskiJanusz Bujnicki
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Critical Assessment of Techniques for Protein 
Structure Prediction (CASP)
Evaluation of the results is carried out in the following prediction categories:

     tertiary structure prediction (all CASPs)
     secondary structure prediction (dropped after CASP5)
     prediction of structure complexes (CASP2 only; 
    a separate experiment - CAPRI—carries on this subject)
     residue-residue contact prediction
     disordered regions prediction (starting CASP5)
     domain boundary prediction (CASP6–CASP8)
     function prediction (starting CASP6)
     model quality assessment (starting CASP7)
     model refinement (starting CASP7)
     high-accuracy template-based prediction (starting CASP7)

Michał Piętal
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Critical Assessment of Techniques for Protein 
Structure Prediction (CASP)
Evaluation of the results is carried out in the following prediction categories:

     tertiary structure prediction (all CASPs)
     secondary structure prediction (dropped after CASP5)
     prediction of structure complexes (CASP2 only; 
    a separate experiment - CAPRI—carries on this subject)
     residue-residue contact prediction
     disordered regions prediction (starting CASP5)
     domain boundary prediction (CASP6–CASP8)
     function prediction (starting CASP6)
     model quality assessment (starting CASP7)
     model refinement (starting CASP7)
     high-accuracy template-based prediction (starting CASP7)

Łukasz P. Kozłowski
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Critical Assessment of Techniques for Protein 
Structure Prediction (CASP)
Evaluation of the results is carried out in the following prediction categories:

     tertiary structure prediction (all CASPs)
     secondary structure prediction (dropped after CASP5)
     prediction of structure complexes (CASP2 only; 
    a separate experiment - CAPRI—carries on this subject)
     residue-residue contact prediction
     disordered regions prediction (starting CASP5)
     domain boundary prediction (CASP6–CASP8)
     function prediction (starting CASP6)
     model quality assessment 
     model refinement (starting CASP7)
     high-accuracy template-based prediction (starting CASP7)

Marcin Pawłowski
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AlphaFold
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Presentations & Videos from CASP15

https://predictioncenter.org/casp15/doc/presentations/

https://www.youtube.com/@CASP-Prediction-Center/videos
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AlphaFold2

https://predictioncenter.org/casp14/doc/presentations/2020_12_01_TS_predictor_AlphaFold2.pdf 

https://predictioncenter.org/casp14/doc/presentations/2020_12_01_TS_predictor_AlphaFold2.pdf
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AlphaFold – like programs

 
DeepFold https://pubmed.ncbi.nlm.nih.gov/36112717/
RGN2     https://www.nature.com/articles/s41587-022-01432-w
ProtGPT2 https://www.nature.com/articles/s41467-022-32007-7

https://github.com/RosettaCommons/RoseTTAFold

equifold
https://www.biorxiv.org/content/10.1101/2022.10.07.511322v1

DMPfold
https://github.com/psipred/DMPfold2
https://www.pnas.org/doi/10.1073/pnas.2113348119

ESMFold
https://www.biorxiv.org/content/10.1101/2022.07.20.500902v1.abstract
https://github.com/facebookresearch/esm
https://www.nature.com/articles/d41586-022-03539-1
esmatlas.com

omegafold
https://www.biorxiv.org/content/10.1101/2022.07.21.500999v1.abstract

HelixFold 
https://arxiv.org/pdf/2207.05477.pdf

ProteinBERT
https://www.biorxiv.org/content/10.1101/2021.05.24.445464v1
http://dx.doi.org/10.1093/bioinformatics/btac020

trRosettaX-Single https://doi.org/10.1038/s43588-022-00373-3
https://yanglab.nankai.edu.cn/trRosetta/benchmark_single/

https://analyticsindiamag.com/protein-wars-its-esmfold-vs-alphafold/
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AlphaFold – like programs

 #protein seq from backbone
ProteinMPNN paper: https://t.co/BLPg2XdmYE
https://colab.research.google.com/github/sokrypton/ColabDesign/blob/v1.1.0/mpnn/examples/proteinmpnn_in_jax.ipynb#scrollTo=GjdIxO4j-
Hnn

ProGen2: Exploring the Boundaries of Protein Language Models https://arxiv.org/pdf/2206.13517.pdf

RITA: a Study on Scaling Up Generative Protein Sequence Models https://arxiv.org/pdf/2205.05789.pdf
https://github.com/lightonai/RITA

ProT-VAE: Protein Transformer Variational AutoEncoder for Functional Protein Design
https://www.biorxiv.org/content/10.1101/2023.01.23.525232v1

RSA
Retrieved Sequence Augmentation for Protein Representation Learning
https://www.biorxiv.org/content/10.1101/2023.02.22.529597v2.abstract
https://github.com/HKUNLP/RSA

Uni-Fold
https://github.com/dptech-corp/Uni-Fold#download-from-volcengine
https://colab.research.google.com/github/dptech-corp/Uni-Fold/blob/main/notebooks/unifold.ipynb

AlphaLink
https://www.nature.com/articles/s41587-023-01704-zProtein structure prediction with in-cell photo-crosslinking mass spectrometry and deep 
learning

EigenFold Generative Protein Structure Prediction with Diffusion Models
https://arxiv.org/abs/2304.02198
https://github.com/bjing2016/EigenFold
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Critical Assessment of Techniques for Protein 
Structure Prediction (CASP)

Collective experiment for blind RNA structure
prediction (RNA-Puzzles)

Critical Assessment of Prediction of Interactions (CAPRI)

Critical Assessment of Functional Annotation (CAFA)

Critical Assessment of Microarray Data Analysis (CAMDA)
 
Genome Annotation Assessment Project (GASP)

Bone X-Ray Deep Learning Competition

LUng Nodule Analysis 2016
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FoldIt - online puzzle video game about protein folding
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Rosetta@home



Thank you for your time
and

See you at the next lecture

Any other 

questions & comments

lukaskoz@mimuw.edu.pl
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