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Why care about proteins?



Hemoglobin Antibodies




Tired of eating plastic?
Call 1-800-PROTEIN

News > Science

Bacteria able to eat plastic bottles discovered by scientists

Experts have asked whether the new find could be an answer to managing plastic waste in the environment
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What is a protein”?

A 3 slide crash course
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(a) Red blood cells (b) Hemoglobin




How do we find new
sequences”?

Collecting unlabeled data



1. Put on protective !
equipment

2. Collect dirt

3. Throw it in the

4. Lots of Sequences sequencer

(Genes)



How do we determine new

structures?

Collecting labeled data
hard




We cannot keep up with the sequence explosion
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Can we take what we’ve learned from

detailed experimental characterization

and generalize to unseen portions of
seqguence space”?



Pretrained models such as BERT make
efficient use of labeled data




“Language Modeling” for Proteins
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Which one is better?

e Different downstream tasks

e Different pretraining corpuses

o 20 million sequences
o 200 million sequences

e Different compute budgets
o 1GPU
o 128 GPUs
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Tasks Assessing
Protein Embeddings

e Fixed 5 downstream tasks from different domains of protein biology
testing meaningful generalization

e Pretrained 5 different models with:
o Fixed corpus: 30 million sequences of protein domains
o Fixed budget: 1 week on 4 NVIDIA V100s
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Pretraining Helps

Ground Truth No Pretraining
(LSTM)
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Unused signal remains!
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Data/code for benchmark available

https://github.com/songlab-cal/tape

L] songlab-cal / tape @uUnwatchv 2 % sStar 44  YFork 13
<> Code Issues 5 Pull requests 1 Projects 0 Wiki Security Insights Settings
Tasks Assessing Protein Embeddings (TAPE), a set of five biologically relevant semi-supervised learning tasks spread across Edit

different domains of protein biology. https://arxiv.org/abs/1906.08230
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https://github.com/songlab-cal/tape

Come chat more at our poster! #79)
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