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Figure. S1. The profile of frequencies for individual amino acids is looking strikingly similar
for both Gen4 and HSF1 contexts. Related to Figure 2. X-axis: Log2 of frequency in functional to
frequency in non-functional sub-pools. Y-axis: individual amino acids.
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Figure S2. ML coefficients of eight features determining the
precision of the Ridge regression model. Related to figure 2. Y-axis:
amino acids as ML features. X-axis: ML feature coefficients values.
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Figure S3. Probability of contribution to functionality for individual amino acids as a function
of position in tAD. Related to Figure 6. Data for indicated amino acids and amino acid groups are
shown. Y-axis: Percent of functional sequences within the pool. X-axis: position of the amino acid with
the 30 amino acid stretch tested (C-terminus is position 30).
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Figure S4. Comparisons of Ridge Regression and LSTM Network predictions for True
Functional sequences. Related to Figure 7. Matrix in center: Number of true functional
sequences identified correctly (TP = True Positive) or incorrectly (FN = False Negative) by

LSTM network and ridge regression. A consensus plot is provided for the sequences falling in

each of the four boxes, along with three example sequences. LSTM network analysis performs
better in identifying functional sequences, by identifying more complicated factors (such as

locations of relevant amino acids) that contribute to functionality. Sequences mis-identified by

both methods could demonstrate unique patterns of functional sequences, or simply

experimental error.
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Figure S5. Comparisons of Ridge Regression and LSTM Network predictions for True
Non-Functional sequences. Related to Figure 7. Matrix in center: Number of true non-
functional sequences identified correctly (TN = True Negative) or incorrectly (FP = False
Positive) by LSTM network and ridge regression. A consensus plot is provided for the
sequences falling in each of the four boxes, along with three example sequences. LSTM
network analysis performs better in identifying non-functional sequences, by identifying more
complicated factors (such as combinations of aromatic & acidic amino acids) that contribute to
functionality.



