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No. Mutation FoldX (kcal/mol) Not within 8 A No. Mutation FoldX (kcal/mol) Not within 8 A
1 M25W -1.22 v 26 A333W -1.80
2 S33p -1.02 v 27 T358L -1.36
3 T36L -1.02 v 28 T361M -1.66
4 T38P -2.27 v 29 T372R
5 T55Y 30 K377R -1.23 v
6 S70A -1.04 31 T382Q -1.27 v
7 Q85w -1.01 v 32 Q385L -2.13 v
8 T120P 33 Q399G
9 D123N -1.44 34 H406P
10 K183R 35 A419S
11 R186D 36 Q420L
12 A191M -1.24 v 37 A424p -1.08 v
13 G196L -1.75 v 38 T430L -1.33 v
14 C204Y -1.10 v 39 H443Y
15 S236T -1.26 40 A473W -1.38 v
16 V247L -1.10 41 Y480L
17 G251S -1.28 42 V485R
18 Q264D 43 Q488F -1.63 v
19 S265F -1.00 44 T496W -1.98 v
20 D272G 45 S4991 -1.07 v
21 A290P -1.19 v 46 Y507F
22 S298L -1.06 47 C511D -1.54
23 S304L -1.57 v 48 $512D 2.46
24 A307S -1.46 v 49 S530A -1.16 v
25 N331P -1.55 v 50 K544pP
Total number 50 34 22

Table S1 A list of all 50 predicted mutations from the FireProt web base with FoldX energy
calculations listed in kcal.mol. The last column indicates whether the position is located 8 A
away from the active site.



Chain A Chain B
Rank Residue No. B-factor value Rank Residue No. B-factor value
1 Ala 316 43.07 1 Gly 169 44.24
2 Glu 315 38.04 2 Glu 168 41.92
3 Glu 168 34.84 3 Glu 318 40.47
4 Glu 308 33.94 4 Gly 170 38.76
5 Lys 379 33.46 5 Arg 217 36.16
6 Gly 317 32.48 6 Arg 320 35.95
7 Glu 404 30.99 7 Met 25 35.67
8 Gly 169 30.14 8 Arg 87 33.41
9 Glu 318 30.21 9 Glu 308 32.72
10 Ala 34 29.73 10 Ala 316 32.44
11 Ala 307 28.53 11 Leu 167 32.03
12 Asp 342 26.94 12 Gln 319 31.6
13 Thr 86 26.92 13 Thr 86 31.58
14 Asn 6 26.68 14 Lys 379 30.43
15 Leu 167 26.2 15 Asp 342 29.92
16 Arg 217 26.03 16 Gly 317 29.52
17 Glu 402 26.03 17 Met 425 28.91
18 Gly 170 25.82 18 Glu 315 28.3
19 Gln 85 25.68 19 Ser 171 27.94
20 Lys 502 25.65 20 Pro 426 27.52

Table S2 A list of residues with the top 20 highest B-factor values calculated from the B-FITTER
software. The results of different chains are presented as Chain A and Chain B.
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Fig. S1 Suggestion for mutations by PROSS. PROSS suggested 9 designs for the variants. Design 9

contains the largest number of mutations, while the first design contains the lowest number of

suggested mutations. The data were taken from the PROSS website.



Chain

. Seq No. Residue Chain Seq No. Residue
1 A 166 LEU A 218 HIS
2 A 299 ARG A 315 GLU
3 A 342 ASP B 441 ALA
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Fig. S2 Expression of DbD variants analyzed by SDS-PAGE. Putative interactions of DbD variants
No. 1, 2, and 3 are displayed from left to right. Crude lysate, supernatant (SN), and pellet fractions
of all DbD variants and the wild type (WT) enzyme under uninduced and induced conditions were

analyzed using SDS-PAGE. The molecular weight markers (M) indicate their sizes in the figure.
The chaperone GroEL band is around 60 kDa.



Screening result of C204 library
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Fig. S3 Example of screening data obtained from high throughput screening. The C204 library was
screened during the second round of screening, where N331P was used as the template. The
controls for the screening assays were E. coli BL21 (DE3) with pGro7 plasmid (BL21/pGro7), blank
media, and E. coli BL21 (DE3) with pGro7 and pET15b-His-GFP-TMO:N331P. The supernatant of
the cell lysate was used in the reactions, and the assays were carried out twice as described in
Experimental Procedures. The first assay was done before heat treatment (positive control
activity assay), and the second assay was done after the heat treatment (heat-treatment activity
assay). For the second assay, the sample was pre-incubated at 55 °C for one hour before
measuring the enzyme activity. The samples that could generate higher or equal IAM production
as TMO-N331P (TMO-P), i.e., D12, E3, and E10, were selected for DNA sequencing.
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Fig. S4 Initial rates for IAM formation by TMO-variants. Activity assays under initial rate
conditions indicate a drop in activity for TMO-PG. Therefore, the mutation of Q85G was neglected
for further investigation.

Sy
0 s 7o
30 40 0 80 /10
S .50 : S
i ~N 7
2 N >
Y -100 Nz,
Y%
-150 -
-200
Temperature ('C)
— TMO-WT — TMO-PS — TMO-PN _— TMO-PWS — TMO-PWSNR
— TMO-F — TMO-PR TMO-PG TMO-PWN
— TMO-P  — TMO-PE TMO-PW TMO-PWR

Fig. S5 The plot of -dRFU over temperature (°C) showing raw data from thermal shift assays for
determination of Trm values of different variants.



The C204 measurement of the TMO-WT crystal structure (PDB:41V9)

The S204 measurement of the TMO-PWS structure from the MD structural model

S205

32 A%

\\.

N208 "
f $204

2.8 A

Fig. S6 The measured distances of C204S mutation. (A) For C204, the distance was measured from
the sulfur atom of the side chain of C204. The measurement was made from the crystal structure
of TMO-WT (41V9). (B) For S204, the distance was measured from the oxygen atom of the side
chain of S204. The measurement was made from the MD structural model. The shorter distances
were found in the S204 mutation.



B) C204Y mutation showing Y204 in pink

Fig. S7 The predicted structural models of (A) C204S and (B) C204Y. The pink spheres show the
overlapping regions with the nearby spheres. Unlike in the C204S variant, a hydroxyl group from
the side chain of tyrosine is not suitable for forming hydrogen bonds with nearby residues.



Nucleotide sequence of His-GFP11-TMO coding fragment
ATGGGCAGCAGCCATCATCATCATCATCACAGCAGCGGCCTGGTGCCGCGCGGCAGCCATATGcgtga
ccacatggtgctgcacgagtacgttaacgcggegggcattaccctgattggtagegatggtggcageggtggeggtageaccageG
CTAGCatgtatgatcactttaacagcccgagcattgacatcctgtacgattatggtcegttcctgaagaaatgegaaatgaccggeg
gtattggcagctatagcgegggcaccececgaccecgegtgtggegattgttggtgegggtatcageggectggtggeggegaccgagct
gctgegtgegggtgttaaggacgtggttctgtatgaaagecgtgategtateggeggtegtgtgtggagecaggtttttgatcaaacce
gtccgegttacattgeggagatgggtgegatgegtttcccgecgagegegaccggectgtttcactatctgaagaaattcggtatcage
accagcaccacctttccggacccgggegtggttgataccgaactgeactaccgtggeaagegttatcactggecggegggtaagaaa
ccgeceggagctgttecgtegtgtgtacgaaggetggeagagectgetgagegagggttatetgetggaaggeggtagectggttgegc
cgctggacatcaccgcgatgctgaaaageggecgtctggaggaageggegattgegtggcaaggttggetgaacgtgtttcgtgatt
gcagcttctacaacgcgattgtttgeatctttaccggtcgtcaccegeecgggeggtgaccgttgggegegtccggaggatttcgagetg
tttggcagcctgggcatcggtageggeggtttectgecggtgtttcaggegggcettcaccgagattctgegtatggttatcaacggttac
cagagcgaccaacgtctgattccggatggcatcagcagectggeggegegtctggeggaccagagettcgatggeaaggegetgegt
gaccgtgtgtgcttcagecgtgttggecgtattagecgtgaggcggaaaaaatcattatccagaccgaggegggtgaacaacgtgtgt
ttgatcgtgtgatcgttaccagcagcaaccgtgecgatgcagatgattcactgectgaccgacagegagagcettectgagecgtgatgt
ggcgegtgeggttcgtgaaacccacctgaccggtageagcaagetgtttattctgacccgtaccaaattctggatcaagaacaaactg
ccgaccaccattcagagcgacggectggtgegtggtgtttactgectggactatcaaccggatgagecggaaggecacggtgtggttc
tgctgagctacacctgggaggacgatgegcagaagatgetggegatgecggataagaaaacccgttgecaagtgetggttgacgatc
tggcggcgatccacccgacctttgegagcetatetgetgecggtggacggtgattacgagegttatgttctgecaccacgattggetgacc
gatccgcacagcgegggtgegttcaagetgaactaccegggegaggacgtttatagecagegtctgttctttcaaccgatgaccgega
acagcccgaacaaagataccggectgtacctggegggttgeagetgeagetttgegggeggttggatcgagggtgceggtgcagaccg
cgctgaacagcgegtgegeggttctgegtageaccggeggtcaactgagcaaaggcaacccgetggactgeattaacgegagetacc
gttattaa

Amino acid sequence of His-GFP11-TMO (67 kDa)
MGSSHHHHHHSSGLVPRGSHMRDHMVLHEYVNAAGITLIGSDGGSGGGSTSASMYDHFNSPSIDILYDY
GPFLKKCEMTGGIGSYSAGTPTPRVAIVGAGISGLVAATELLRAGVKDVVLYESRDRIGGRVWSQVFDQTR
PRYIAEMGAMRFPPSATGLFHYLKKFGISTSTTFPDPGVVDTELHYRGKRYHWPAGKKPPELFRRVYEGW
QSLLSEGYLLEGGSLVAPLDITAMLKSGRLEEAAIAWQGWLNVFRDCSFYNAIVCIFTGRHPPGGDRWAR
PEDFELFGSLGIGSGGFLPVFQAGFTEILRMVINGYQSDQRLIPDGISSLAARLADQSFDGKALRDRVCFSR
VGRISREAEKIIIQTEAGEQRVFDRVIVTSSNRAMQMIHCLTDSESFLSRDVARAVRETHLTGSSKLFILTRTK
FWIKNKLPTTIQSDGLVRGVYCLDYQPDEPEGHGVVLLSYTWEDDAQKMLAMPDKKTRCQVLVDDLAAI
HPTFASYLLPVDGDYERYVLHHDWLTDPHSAGAFKLNYPGEDVYSQRLFFQPMTANSPNKDTGLYLAGC
SCSFAGGWIEGAVQTALNSACAVLRSTGGQLSKGNPLDCINASYRY

Table S3 Nucleotide and amino acid sequences of His-GFP11-TMO (N-terminal 6xHis tag attached
with GFP11 domain, linker sequence, and TMO-coding gene from P. savastanoi.
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Fig. S8 The HPLC-UV chromatogram of standard L-tryptophan and IAM. The standard compounds
were mixed in one solution and injected into the HPLC systems as described in Experimental
Procedures. The retention time of L-tryptophan and IAM were 3.1 min and 4.2 min, respectively.
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Fig. S9 The chromatograms of L-tryptophan and IAM standards analyzed on the RapidFire-Mass
Spectrometry systems. The sequence of the injections included four injections of the
L-tryptophan standard followed by another four injections of the IAM standard. The L-tryptophan
peaks are in blue and the IAM peaks are in green.
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A) Standard curve of L-tryptophan from the RapidFire-Mass Spectrometry systems

Standard curve of L-Tryptophan from RapidFire-MS analysis
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B) Standard curve of IAM from the RapidFire-Mass Spectrometry systems

Standard curve of Indole 3 acetamide from RapidFire-MSMS analysis
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Fig. $10 The standard curves of L-tryptophan and IAM from the RapidFire-Mass Spectrometry
systems. (A) Standard curve of L-tryptophan. (B) Standard curve of IAM.
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