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Significance of Protein Contact Prediction

Precise protein contact prediction

Leads to..

Accurate protein structure / function prediction

Leads to..

Curing diseases through drug design
(cancer, mental health diseases)

Better understanding of how life works
(through understanding of how proteins work)

Improvements in Machine / Deep Learning
(because contact prediction is a difficult problem)
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What is Protein Contact Prediction?

       G F G C N G P W D E D D M

Protein Sequence

Predict which amino acids interact with which..

   Contact Map
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Transitive Noise - The Roadblocks
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Can We Write Algorithms to Remove Transitive Noise?
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Can Deep Learning Remove Transitive Noise?

Deep Learning
Methods

Algorithms
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What ConvNet Architectures are Best Fit for Contact Prediction?

All these results show that residual networks are best architectures (for this problem)

Top Methods in the most recent CASP Competition
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What Variations of Residual Architectures are Best Fit?

- Applied to NVIDIA for resources

- Awarded a Quadro P6000 GPU (performs similar to V100s; extremely useful)

- Applied to Google for resources

- $5000 worth of Google Cloud Credits

- Finished them in less than a week and requested more

- The input data for training is [2 GB to 200 GB+]

- In one epoch (less than 20 minutes) we need to read 200 GB of data

- In Lewis cluster, training takes at least 10 days (with regular hard-drives)

- We need SSDs (SATA & M.2)

- To obtain an answer we have to try ‘almost’ all possible architectures

- A lot of computing resources (GPUs)
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Residual Networks with Dilation & Dropout Perform Best
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But.. Is There Room for Improvement? YES

“It was good to see Google DeepMind win this time.. 
    I was sick of seeing Rosetta win since almost two decades..”

- a senior scientist at the CASP13 conference

- We are still far from end-to-end deep learning

- Where Deep Learning will do the magic!
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2)   Balanced efforts of ML experts and domain experts brought success

Conclusions

Domain
Experts

Machine 
Learning
Experts

1)   Groups who were good at exploring ‘new flavors’ did well

- Learn various deep learning methods, even when you don’t see a direct fit to your problem

3)   When end-to-end is not possible, correct feature engineering becomes important

- For example, for standard images, we don’t need feature engineering
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