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Supplementary Figures

Supplementary Fig. 1. TF motifs predictive of DNA accessibility.
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A) Table with motifs discovered by TF-Modisco across the different tissues. Motifs from Extended
Data Fig. 2. Cells with “yes” are highlighted in color and have the respective motif ID from TF-
Modisco. B) RNA in situ expression of TFs that we could assign to the identified motifs in (A)
across tissues. Data from the Berkeley Drosophila Genome Project (BDGP;
https://insitu.fruitfly.org/cgi-bin/ex/insitu.pl; see Table S1 for full annotation). Cells with “yes”
are highlighted in color. C) TF expression values across matched single-cell RNA-seq clusters of
the respective tissues. For each TF, the tissue with the highest expression is highlighted in color
and bold.
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Supplementary Fig. 2 Comparison between transfer-learning and random-
initialization enhancer activity models.
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Model used to score synthetic sequences

A-B) Histograms of prediction scores for 100,000 (100K) random sequences by the enhancer
activity models with transfer learning (A) or the random initialized models (B) of each tissue. For
each tissue, the Positive Predictive Value (PPV) and respective predictive score thresholds
(vertical dashed lines) from Fig. 1A are shown. C) Positive predictive value of enhancer activity
predictions at different thresholds for the models with transfer learning (colored) or models based
on random initialization (grey) for each tissue. For each threshold [X-axis, 0-1], the percentage of
active sequences among all positive predictions is shown [Y-axis]. Solid lines indicate percentages
calculated based on more than 50 positive sequences, while dashed lines represent less confident
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estimates based on smaller numbers. D) Percentile of the 40 synthetic candidate sequences among
other 100,000 generated random sequences as scored by the tissue-specific enhancer activity
models using transfer learning or using random initialization. Individual candidate sequences
(dots) are colored based on their validated in vivo activity: correct tissue expression, incorrect
tissue expression and inactive. Boxplots using the values from the 8 candidates per tissue are also
shown. The boxplots mark the median, upper and lower quartiles and 1.5% interquartile range
(whiskers).
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Supplementary Tables

Table S1. TF motifs predictive of DNA accessibility.

Table with motifs discovered by TF-Modisco across the different tissues, including the predicted
TF, and the tissues where the motif was discovered by TF-Modisco (including the motif ID). For
the TFs that we could assign to the identified motifs, expression values across matched single-
cell RNA-seq clusters of the respective tissues are shown. Final column contains the expression
annotation of the TF at stage 13-16 from RNA in situ experiments from the Berkeley Drosophila
Genome Project (BDGP; https://insitu.fruitfly.org/cgi-bin/ex/insitu.pl).

Table S2. Results of in vivo validation of candidate sequences in the Drosophila
embryo.

Detailed information about each candidate sequence, including the respective DNA sequence,
the results of in vivo validation and detailed annotation of expression results, predicted scores
with the enhancer activity models from the respective tissue, and their percentiles among other
100,000 randomly generated sequences.

Table S3. Sequence splits used for 10-fold cross-validation analysis.





