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Extended Data Fig. 6 | See next page for caption.
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Extended Data Fig. 6 | Multi-property, Pareto-extrapolative experiment: 
unfiltered generation results, heuristic constraint adjustment, and negative 
log-likelihood curves. a-d) Show the unfiltered compute-matched sequences 
generated by the three methods benchmarked in the main text and MOCE, the 
method used by Wang et al.57. e) Example of training-data-subsampled predictors 
(blue) against the predictor used for guidance (red). The residuals are ‘Predictor’ 
minus ‘Subsampled’. Residuals were calculated on randomly sampled sequences 

of up to 30 mutations that were predicted to be in the target region for the 
Pareto-extrapolative task (Fig. 4b, yellow box). f) Time-series of negative log 
likelihoods for each method on the set of sequences predicted by the oracle to be 
in the target region of the Pareto-extrapolative task (Fig. 4b, yellow box). Dashed 
line shows the time point from which generation started. A cross entropy of 3 on 
the y-axis corresponds to the negative log-likelihood on the data for a uniform 
distribution over amino acids.
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Extended Data Fig. 7 | Experimental log enrichments of sequences from 
the in vivo base editor experiments. a) Experimental log enrichments of the 
sequences in the first round libraries over n = 2 biological replicates. (Left) Each 
sequence is colored by the number of mutations away from TadA (red). The 
class boundary used to train a classifier is shown as a dotted gray line. (Right) 
The same log enrichment scores as in the left panel, but different colors and 
markers are used to denote which model the sequences were generated from. 

b) Experimental log enrichments of the sequences in the second round libraries 
over n = 3 biological replicates. (Top) Each sequence is colored by the number of 
mutations away from TadA (red). The class boundary used to train a classifier is 
shown as a dotted gray line. (Bottom) The same log enrichment scores as in the 
top panel, but different colors and markers are used to denote which model the 
sequences were generated from.
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