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Dehydrogenase frequency analysis
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Figure S1. Analysis of the dehydrogenase (“DHG”) diversity in the entire ENZR dataset.
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TMAP of the ENZR dataset by substrate similarity
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Figure S2. TMAP of the ENZR dataset analyzed by substrate similarity and color-coded by "-ase" word
combinations. Inset: TMAP color-coded by substrate molecular weight.



Cofactor importance in the prediction.
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Figure S3. Examples of cofactor generator swapped or removed.



Effect of word on the prediction.
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Figure S4. Examples of predictions from success examples from figure 4 with a variety of truncated

sentences. “Rank” represent the top position prediction containing the correct product.



S8

All P450 reactions from the test set.
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Figure S5. Every reaction from the test set containing “p450” in the sentence correctly predicted by
the full sentence model. Reactions sorted by decreasing confidence score.
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Figure S6. Every reaction from the test set containing “p450” in the sentence incorrectly predicted by
the full sentence model. “rank” showing the rank of the correct prediction assigned by the model, “0”
meaning that the model did not predict the correct product within the 5 first predictions. Reactions are
sorted by decreasing confidence score.
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Oxidase wild type (WT) and mutant (M).

M = horse-radish peroxidase choline oxidase from arthrobacter cholorphenolicus, mutant s101a d250g f253r v355t f357r m359r
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Figure S7. Reactions using the choline oxidase wild type (WT) and mutant (M) from Heath et al.* that
were assigned to the training set. The numbers in parenthesis correspond to the specific activity of
either the mutant or the wild type enzyme express in mU.mg™. (n.t. = not tested).
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M = horse-radish peroxidase choline oxidase from arthrobacter cholorphenolicus, mutant s101a d250g f253r v355t f357r m359r

WT = horse-radish peroxidase choline oxidase from arthrobacter cholorphenolicus
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Figure S8. Reactions using the choline oxidase wild type (WT) and mutant (M) from Heath et al.! that

were assigned to the validation set. The numbers in parenthesis correspond to the specific activity of
either the mutant or the wild type enzyme express in mU.mg™.
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WT = horse-radish peroxidase choline oxidase from arthrobacter cholorphenolicus
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Figure S9. Reactions using the choline oxidase wild type (WT) and mutant (M) from Heath et al.* that
were assigned to the test set. All reactions were predicted correctly. The numbers in parenthesis
correspond to the specific activity of either the mutant or the wild type enzyme express in mU.mg™.



Screening of various substrates for the same sentences.

E = d-glucose dehydrogenase alcohol dehydrogenase ymr226c from saccharomyces cerevisiae

AD = alcohol dehydrogenase

S15

Confidence
Score

32.8 %

59.6 %

259 %

41.3 %

90.6 %

32.6 %

70.2 %

23.4 %

77.3 %

99.5 %

94.5 %

/

o
N
z

o]
=

Prediction

o
I

\;\
4

[ve)
=

o
I

N\
4

Y4
4

iile)
T
)
T
4
pz4

o
I

N\
z

f :io
I

N

b4

N

1Q
E T
o]
/

/

58,

AD

AD

AD

AD

AD

AD

AD

AD

AD

AD

AD

/
o

N
pz4

o
=

\

P4

\

:\:o :\:o
o \ 9 \
=z

w

NS
WN
o}
D4
o)
NS
NN
D5
o)
/ N
o’
\ N
0 D6
o N
Z
D7
o)
=
D8
o}
0\
D9
o}
\O/©)t10
o}
@ D11

/

o
\:\

o]
=

i\—-o i\—-o
T T
N\ N\

=z

Prediction

OH

=z

OH

N
=z

N
z

OH

X

/
i—-o
T
o
/

%

Q0
I

Confidence
Score

100.0 %

100.0 %

100.0 %

100.0 %

100.0 %

100.0 %

96.6 %

100.0 %

99.9 %

100.0 %

100.0 %



S16

E = d-glucose dehydrogenase alcohol dehydrogenase ymr226¢ from saccharomyces cerevisiae
AD = alcohol dehydrogenase
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Figure S10. Various substrates tested on two sentences, a simple “alcohol dehydrogenase” (AD) and
the “d-glucose dehydrogenase alcohol dehydrogenase ymr226¢ from Saccharomyces cerevisiae” (E).
All substrates were derivatives from D1 and D2 which were present in the test set? and predicted
correctly. Even though products from substrates D16 and D19 using enzyme “E” are not chiral, the
model gave those chiral centers in the output SMILES (“CC[C@H](O)CC” for D186,
“O[C@H]1CCCCC1” for D19).
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Token frequencies analysis.
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Figure S11. Top 40 most frequent tokens from the entire ENZR dataset.
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Figure S12. Power law distribution of the occurrence frequencies of all tokens in the ENZR sentences
sorted by frequency (total of 6,139 tokens).
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