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ESM project

ESM is a masked language model. It receives protein
sequences as input and computes embeddings as
output. Embeddings are numerical representations,
characterizing the sequence. These embeddings are
used for predict fluorescence, stability etc. evaluation & calibration

training

model building

data prepration
(UniProt, PDB)

In this project, we investigated the dependency on the
layer of ESM (Evolutionary Scale Modeling) and its
effectiveness in predicting protein fluorescence and
stability. We aimed to understand why predictions from the
final ESM layer were noticeably worse than predictions from
the previous layers.

  

Attention weights

In an ESM model with a specific number of layers:

Layer 1-3: Might focus on capturing basic
sequence patterns and local features.
Layer 4-6: May integrate these patterns into
more complex representations, capturing
interactions and structural aspects of proteins.
Layer 7 and beyond: Could focus on high-level
abstractions, predicting properties like stability
or fluorescence.

Stability

Fluorescence

After training, the
model in the initial
layers (1-3) slightly
emphasizes the
amino acids
significant for
fluorescence.
Starting from the
5th layer, the model
begins to focus on
random residues,
which noticeably
reduces its
prediction accuracy.

GFP protein secondary structure

We investigated the predictions of ESM across different layers. We found that our
implementation of the global attention pooling mechanism did not outperform mean
pooling. We believe this occurred because, in the later layers, the model focused on a
single (insignificant) amino acid. For further investigation, we suggest exploring other
pooling approaches (e.g., convolutional pooling).
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