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1 Supplementary Figures

#
#
# Percent Identity Matrix - created by Clustal2.l
#
#
1: GE01900 100.00 78.62 29.31 28.52 30.21 30.93 28.18 28.62 30.34 27.93
2: AF0933 78.62 100.00 32.29 31.49 33.45 31.83 29.76 30.21 30.90 29.86
3: ATA-117 29.31 32.29 100.00 91.82 37.92 40.00 43.12 43.75 42.01 42.99
4: ATA-117-Rd1l1l 28.52 31.49 91.82 100.00 38.13 37.38 39.25 41.25 40.00 40.37
5: HORTA 30.21 33.45 37.92 38.13 100.00 40.86 43.51 44,97 45.78 42.86
6: Aspergillus-fumigatus 30.93 31.83 40.00 37.38 40.86 100.00 68.42 69.06 72.98 72.36
7: Exophiala-xenobiotica 28.18 29.76 43.12 39.25 43.51 68.42 100.00 73.44 70.06 73.68
8: Nectria-haematococca 28.62 30.21 43.75 41.25 44.97 69.06 73.44 100.00 78.06 77.43
9: TsRTA 30.34 30.90 42.01 40.00 45.78 72.98 70.06 78.06 100.00 81.42
10: AtRTA 27.93 29.86 42.99 40.37 42.86 72.36 73.68 77.43 81.42 100.00

Figure S1: Identity matrix of TSRTA, HORTA with a variety of previously reported RTAs and two
thermostable BCATS, created using MUSCLE (Madeira et al., 2019).
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Figure S2: SDS-PAGE gels of TSRTA, AtRTA, AtRTA_G207C, TsSRTA_G205C. lys: lysate, cfe: cell-
free extract, FT: flow-through (IMAC purification), wash: eluted with 10% elution buffer, pure: eluted
with 100% elution buffer.
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Figure S3: Substrate inhibition curves fitted to the reaction velocities obtained when RMBA and
pyruvate were varied, respectively.
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Figure S4: a) pH stability profile of TSRTA: retained activity after incubation at pH 4 — 12 for 2.5 h —
7 d (4 °C), relative to freshly purified enzyme. b) pH—activity relationship of TSRTA: relative activity
at pH 6 — 11, relative to maximum activity at pH 9. c) Co-solvent-activity relationship of TSRTA:
relative activity in the presence of 10 or 20 % (v/v) co-solvents, relative to activity without co-solvent.
d) Co-solvent stability profile of TSRTA: retained activity after incubation with 10 or 20 % (v/v) co-
solvents for 2 h— 7 d (25 °C, pH 8), relative to freshly purified enzyme. Error bars represent standard
errors (n=3).
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Figure S5: Gel filtration of TSRTA_G205C and AtRTA_G207C immediately after IMAC purification
in contrast to the wild-type enzymes, showing the initially disrupted quaternary structure of the
mutants. Insert: calibration curve using the Sigma Aldrich Gel Filtration Markers Kit for Protein
Molecular Weights 12,000-200,000 Da (MWGF200).



Figure S6: The 3D structure of the TSRTA monomer. Secondary structure ribbon representation of the
overall fold of the TSRTA monomer (Chain A) bound to its PLP cofactor (sticks).
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Figure S7: Secondary structure topology diagram of the secondary structure organization of the
TsRTA monomer. This diagram generated by the PDBsum server indicates the diverse secondary
structure elements (B-strands, o-helices and 3° helices) present in the TSRTA monomer and clearly
reveals the presence of two subdomains (Laskowski et al., 2018).



Figure S8: Detailed view of the interactions between PLP and TsRTA. The stabilizing hydrogen bonds
formed between active site residues and water molecules and PLP are highlighted. To illustrate the
high structural identity between TSRTA and AtRTA, the structure of the latter (PDB entry 4ce5; blue
ribbons and sticks) is superposed with Chain A of TSRTA (grey ribbons and sticks) (Lyskowski et al.,
2014). All panels were generated using Chimera (Pettersen et al., 2004).
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Figure S9: CLUSTAL multiple sequence alignment by MUSCLE (3.8) (Madeira et al., 2019): Bold
red: residues differing from AtRTA. Highlighted in blue: Cysteine forming a disulfide bridge in the
tetrameric structure of ATA-117-RD11, and the corresponding glycine in ATA-117.
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Figure S10: Gel-filtration chromatograms following the incubation of wild-type and mutant TSRTA
at ambient temperature with gentle agitation (aeration).
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Figure S11: Gel-filtration chromatograms following the incubation of wild-type and mutant AtRTA
at ambient temperature with gentle agitation (aeration).
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Figure S12: Gel-filtration chromatograms following the [-mercaptoethanol treatment of
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Figure S13: MALDI-TOF MS traces. Left: TSRTA, right: AtRTA. Top: wt. Middle: mutant. Bottom:
mutant after incubation with TCEP.
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Supplementary Tables

Table S1: Data collection statistics and refinement parameters for TSRTA.2

TsRTA

Data collection
Space group
Cell dimensions

1121

a, b, c(A) 67.8,98.0,117.3
a, B,y (°) 90.0,91.2,90.0
Resolution (A) 59-2.2 (2.2-2.27)
8Rmerge 0.112 (0.526)
I /ol 10.2 (2.7)
Completeness (%) 100 (100)
Redundancy 6.1(6.2)
bCCY2 100 (91.2)
Refinement
Resolution (A) 2.2-59.0
No. unique reflections 38887
°Rwork / IRfree 20.7/23.4
No. atoms
Protein 2482(A)2496(B)
Ethylene glycol 114
PLP 30
Sodium ion 2
Water 165
B-factors (A2)
Protein 29 (A) 31 (B)
Water 27 (A) 26 (B)
Ethylene glycol 32
PLP 23
Sodium ion 26
Water 25
RMSD:
Bond lengths (A) 0.003
Bond angles (°) 0.598
Ramachandran Plot (%)
Allowed Regions 100

aData were collected AT 2.2A on a single TSRTA crystal. Parentheses indicate parameters
related to the high-resolution cell (2.2 — 2.27 A). *Rmerge =3 | 1 - (1) |/ 2 1 x 100, where 1 is
the intensity of a reflection and (1) is the average intensity. "CCY2is the correlation between
random half-sets of data. °Rwok = X|Fo- F¢| / ZFo X 100; 9For cross-validation, 10 %
experimental reflections were randomly selected to calculate the Riree.
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4 Sequences

41 pCHI3b

(5231) EcoRI
(5225) BamHI

(5203) Ndel
(RBS)

(5163) Xbal

T7 promoter

(5097) BgIII
(5056) SgrAl
(4908) SphlI
(4843) EcoNI
(4800) PfIMI

lacl promoter

(4699) BstAPI
(4375) Miul
(4361) BclI*
(4193) BstEIL

(4172) Apal
(4168) PspOMI
(3964) BssHII

(3873) Hpal

(3534) PshAl

TGGCGAATGGG

lact

pCH93b

5448 bp

(3297) FspAl
(3269) PpuMI

(3169) Bpu10I

Sacl (5241)
(5239) EcoS3KI | SalI (5244)
(5231) EcoRIL HindIII (5250)
(5225) BamHL Eagl - NotI (5257)
Aval - BsoBI - PaeR7I - PspXI - XhoI (5286)
(s163) xbﬂ| (5203 NdeI\ I(BmeTllDI (5287) BIpI (5365)
see lac operator ‘ “ T7 terminator o s e
(T7 terminator
(5365) BlpI Dralll (245)
(6xHis) Psil (370)
(5287) BmeT1101
(5286) Aval - BsoBI - PaeR7I - PspXI - Xhol
TEV site AmpR promoter
(5257) EagI - NotI
(5250) HindIII
(5244) sall
(5241) SacI
(5239) Eco53kI
Scal (905)

Pvul (1017)

PStI (1144)

Bsal (1320)

AhdI (1386)

AlwNI (1865)

Pcil (2274)
BspQI - SapI (2391)

BstZ171 (2507)
PFIFI - Tth111I (2532)
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CAGGTGGCACTTTTCGGGGAAATGTGCGCGGAACCCCTATTTGTTTATTTTTCTAAATACATTCAAATATGTA
TCCGCTCATGAGACAATAACCCTGATAAATGCTTCAATAATATTGAAAAAGGAAGAGTATGAGTATTCAACATTTCCGTGTCGCCCTTAT
TCCCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGCTGGTGAAAGTAAAAGATGCTGAAGATCAGTTGGGTGCACG
AGTGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTTTTCGCCCCGAAGAACGTTTTCCAATGATGAGCACTTTTAA
AGTTCTGCTATGTGGCGCGGTATTATCCCGTATTGACGCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATTCTCAGAATGACTTGGT
TGAGTACTCACCAGTCACAGAAAAGCATCTTACGGATGGCATGACAGTAAGAGAATTATGCAGTGCTGCCATAACCATGAGTGATAACAC
TGCGGCCAACTTACTTCTGACAACGATCGGAGGACCGAAGGAGCTAACCGCTTTTTTGCACAACATGGGGGATCATGTAACTCGCCTTGA
TCGTTGGGAACCGGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCACGATGCCTGCAGCAATGGCAACAACGTTGCGCAAACT
ATTAACTGGCGAACTACTTACTCTAGCTTCCCGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCGCTC
GGCCCTTCCGGCTGGCTGGTTTATTGCTGATAAATCTGGAGCCGGTGAGCGTGGGTCTCGCGGTATCATTGCAGCACTGGGGCCAGATGG
TAAGCCCTCCCGTATCGTAGTTATCTACACGACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGATCGCTGAGATAGGTGCCTC
ACTGATTAAGCATTGGTAACTGTCAGACCAAGTTTACTCATATATACTTTAGATTGATTTAAAACTTCATTTTTAATTTAAAAGGATCTA
GGTGAAGATCCTTTTTGATAATCTCATGACCAAAATCCCTTAACGTGAGTTTTCGTTCCACTGAGCGTCAGACCCCGTAGAAAAGATCAA
INCIEVNNOIRNG T TGAGATCCTTTTTTTCTGCGCGTAATCTGCTGCTTGCAAACAAAAAAACCACCGCTACCAGCGGTGGTTTGTTTGCCGGA
TCAAGAGCTACCAACTCTTTTTCCGAAGGTAACTGGCTTCAGCAGAGCGCAGATACCAAATACTGTCCTTCTAGTGTAGCCGTAGTTAGH
CCACCACTTCAAGAACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGCTGCCAGTGGCGATAAGTCGTG
TCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGA
GCGAACGACCTACACCGAACTGAGATACCTACAGCGTGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGGAGAAAGGCGGACAGGTATCC
GGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAACGCCTGGTATCTTTATAGTCCTGTCGGGTTTCGCCA
CCTCTGACTTGAGCGTCGATTTTTGTGATGCTCGTCAGGGGGGCGGAGCCTATGGAAARVNeElolerNEorVNele[olclcioioRNNNYNOEICU NSO
GGCCTTTTGCTGGCCTTTTGCTCACATGTTCTTTCCTGCGTTATCCCCTGATTCTGTGGATAACCGTATTACCGCCTTTGAGTGAGCTGA
TACCGCTCGCCGCAGCCGAACGACCGAGCGCAGCGAGTCAGTGAGCGAGGAAGCGGAAGAGCGCCTGATGCGGTATTTTCTCCTTACGCA
TCTGTGCGGTATTTCACACCGCATATATGGTGCACTCTCAGTACAATCTGCTCTGATGCCGCATAGTTAAGCCAGTATACACTCCGCTAT
CGCTACGTGACTGGGTCATGGCTGCGCCCCGACACCCGCCAACACCCGCTGACGCGCCCTGACGGGCTTGTCTGCTCCCGGCATCCGCTT
ACAGACAAGCTGTGACCGTCTCCGGGAGCTGCATGTG]

TGATGCCTCCGTGTAAGGGGGATTTCTGTTCATGGGGGTAA
TGATACCGATGAAACGAGAGAGGATGCTCACGATACGGGTTACTGATGATGAACATGCCCGGTTACTGGAACGTTGTGAGGGTAAACAAC
TGGCGGTATGGATGCGGCGGGACCAGAGAAAAATCACTCAGGGTCAATGCCAGCGCTTCGTTAATACAGATGTAGGTGTTCCACAGGGTA
GCCAGCAGCATCCTGCGATGCAGATCCGGAACATAATGGTGCAGGGCGCTGACTTCCGCGTTTCCAGACTTTACGAAACACGGAAACCGA
AGACCATTCATGTTGTTGCTCAGGTCGCAGACGTTTTGCAGCAGCAGTCGCTTCACGTTCGCTCGCGTATCGGTGATTCATTCTGCTAAC
CAGTAAGGCAACCCCGCCAGCCTAGCCGGGTCCTCAACGACAGGAGCACGATCATGCGCACCCGTGGGGCCGCCATGCCGGCGATAATGG
CCTGCTTCTCGCCGAAACGTTTGGTGGCGGGACCAGTGACGAAGGCTTGAGCGAGGGCGTGCAAGATTCCGAATACCGCAAGCGACAGGC
CGATCATCGTCGCGCTCCAGCGAAAGCGGTCCTCGCCGAAAATGACCCAGAGCGCTGCCGGCACCTGTCCTACGAGTTGCATGATAAAGA
AGACAGTCATAAGTGCGGCGACGATAGTCATGCCCCGCGCCCACCGGAAGGAGCTGACTGGGTTGAAGGCTCTCAAGGGCATCGGTCGAG
ATCCCGGTGCCTAATGAGTGAGCTAACTTACATTAATTGCGTTGCGCTor\iNcsslsle/suNNNeiorNEiNele/e[crv.vNSGUNENelCHNEIS(e)NE[euNEl
ATTAATGAATCGGCCAACGCGCGGGGAGAGGCGGTTTGCGTATTGGGCGCCAGGGTGGTTTTTCTTTTCACCAGTGAGACGGGCAACAGC
TGATTGCCCTTCACCGCCTGGCCCTGAGAGAGTTGCAGCAAGCGGTCCACGCTGGTTTGCCCCAGCAGGCGAAAATCCTGTTTGATGGT(|
GTTAACGGCGGGATATAACATGAGCTGTCTTCGGTATCGTCGTATCCCACTACCGAGATATCCGCACCAACGCGCAGCCCGGACTCGGTA
ATGGCGCGCATTGCGCCCAGCGCCATCTGATCGTTGGCAACCAGCATCGCAGTGGGAACGATGCCCTCATTCAGCATTTGCATGGTTTGT
TGAAAACCGGACATGGCACTCCAGTCGCCTTCCCGTTCCGCTATCGGCTGAATTTGATTGCGAGTGAGATATTTATGCCAGCCAGCCAGA
CGCAGACGCGCCGAGACAGAACTTAATGGGCCCGCTAACAGCGCGATTTGCTGGTGACCCAATGCGACCAGATGCTCCACGCCCAGTCGC]
GTACCGTCTTCATGGGAGAAAATAATACTGTTGATGGGTGTCTGGTCAGAGACATCAAGAAATAACGCCGGAACATTAGTGCAGGCAGCT
TCCACAGCAATGGCATCCTGGTCATCCAGCGGATAGTTAATGATCAGCCCACTGACGCGTTGCGCGAGAAGATTGTGCACCGCCGCTTTA
CAGGCTTCGACGCCGCTTCGTTCTACCATCGACACCACCACGCTGGCACCCAGTTGATCGGCGCGAGATTTAATCGCCGCGACAATTTGC
GACGGCGCGTGCAGGGCCAGACTGGAGGTGGCAACGCCAATCAGCAACGACTGTTTGCCCGCCAGTTGTTGTGCCACGCGGTTGGGAATG
TAATTCAGCTCCGCCATCGCCGCTTCCACTTTTTCCCGCGTTTTCGCAGAAACGTGGCTGGCCTGGTTCACCACGCGGGAAACGGTCTGA
TAAGAGACACCGGCATACTCTGCGACATCGTATAACGTTACTGGTTTCACATTCACCACCCTGAATTGACTCTCTTCCGCGGCGCTATCAT)
[EleleruvNelelelelervivitelehnnnie(eleleloyulifelerNNE[EUNEUN®C GGGATCTCGACGCTCTCCCTTATGCGACTCCTGCATTAGGAAGCAGCCCAG
TAGTAGGTTGAGGCCGTTGAGCACCGCCGCCGCAAGGAATGGTGCATGCAAGGAGATGGCGCCCAACAGTCCCCCGGCCACGGGGCCTGL
CACCATACCCACGCCGAAACAAGCGCTCATGAGCCCGAAGTGGCGAGCCCGATCTTCCCCATCGGTGATGTCGGCGATATAGGCGCCAGC
AACCGCACCTGTGGCGCCGGTGATGCCGGCCACGATGCGTCCGGCGTAGAGGATCGAGATCTCGATCCCGCGAAAT)
CCTCTAGAAATAATTTTGTTTAACTTTAAG-ATATACATATGGATATCGGAATTA
ATTCGGATCCGAATTCGAGCTCCGTCGACAAGCTTGCGGCCGCAGAGAACCTCTATTTCCAAGGGCTCGAGCACCACCACCACCACCACI
.GATCCGGCTGCTAACAAAGCCCGAAAGGAAGCTGAGTTGGCTGCTGCCACCGCTGAGCAATAACTAGCATAACCCCTTGGGGCCTCTA
AACGGGTCTTGAGGGGTTTTTTGCTGAAAGGAGGAACTATATCCGGAT

legend:  ACGCGC..CGCTTACAATTT fL ori
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TTCAAATATGT...AGACAAT AmpR promoter

ATGAGTATTCAAC...GGTAA AmpR
TTGAGATCCTTT..TGGAAA pBR322/pUC ori

rop (anti-sense)
CACTG...TAACGGGTTTCAC Lacl (anti-sense)
ATTCACCA...CGATGGTGT( Lacl promoter (“antisense”)

T7 promoter
lac operator

RBS

ATG Start

CACCACCACCACCACCAC His-tag

TGA Stop

CTAGCAT...GGGGTTTTTTG T7 terminator

GAGAACCTCTATTTCCAAGGG TEV recognition sequence
4.2 TsRTA
DNA sequence:

..GGATCCGATGGCAACAATGGATAAAGTTTTTGCAGGTTATGCAGCACGTCAGAAAGCAATGGAAGCAGCAGGTAATCCGCTGAGCGAAG
GTATTGCATGGGTTGAAGGTGAAATGGTTCCGCTGCATGAAGCACGTATTCCGATGCTGGATGAAGGTTTTATGCGTAGCGATCTGACCT
ATGATGTTCCGAGCGTTTGGGATGGTCGTTTTTTTCGTCTGGATGATCACCTGAGCCGTCTGGAAGCAAGCTGTGCAAAACTGCGTCTGA
AACTGCCGCTGCCTCGTGAAGAAGTGAAAAAAATCCTGGTTGAAATGGTGGCCAAAAGCGGTATTCGTGATGCATTTGTTGAAATTATTG
TTACCCGTGGTCTGAAAGGTGTTCGTGGTAGCCGTCCGGAAGAAATTGTTAATCGTCTGTATATGCTGGTTCAGCCGTATGTTTGGGTTA
TGGAACCGGAAGTTCAGCCGGTTGGTGGTGATGCAGTTATTGCACGTACCGTTCGTCGTGTTCCGCCTGGTAGCATTGATCCGACCGTTA
AAAATCTGCAGTGGGGTGATTTTGTGCGTGGTCTGTTTGAAGCAAGCGATCGTGGTGCAACCTATCCGTTTCTGACCGATGGTGATGCCA
ATCTGACCGAAGGTAGCGGTTTTAACATTGTTCTGGTTAAAGATGGCGTTCTGTATACACCGGATCGTGGCGTGCTGCAGGGTGTGACCC
GTAAAAGCGTTATTGATGTTGCAAATGCCAAAGGTTTTGAAGTGCGTGTTGAATATGTTCCGGTTGAAGCAGCATATCATGCCGATGAAA
TCTTTATGTGTACCACCGCAGGCGGTATTATGCCGATTCGTAGCCTGGATGGTAAACCGGTTAATGATGGTAAAGTTGGTCCGATTACCA
AAGCAATCTGGGATGGTTATTGGGAGATGCATTATGATCCGGCATATAGCTTCGAGATCAAATATCAGGTTGCAGAAGGCAAACCGCTGG
CAGGTTATCGTTTTCAAGAAAAGCTT...

In bold: the synthetic gene. Underlined: first and last codon of gene. Red: mutagenesis site.
Translated protein:

MDIGINSDPMATMDKVFAGYAARQKAMEAAGNPLSEGIAWVEGEMVPLHEARIPMLD
EGFMRSDLTYDVPSVWDGRFFRLDDHLSRLEASCAKLRLKLPLPREEVKKILVEMVAK
SGIRDAFVEIIVTRGLKGVRGSRPEEIVNRLYMLVQPYVWVMEPEVQPVGGDAVIARTV
RRVPPGSIDPTVKNLQWGDFVRGLFEASDRGATYPFLTDGDANLTEGSGFNIVLVKDG
VLYTPDRGVLQGVTRKSVIDVANAKGFEVRVEYVPVEAAYHADEIFMCTTAGGIMPIR
SLDGKPVNDGKVGPITKAIWDGYWEMHYDPAYSFEIKYQVAEGKPLAGYRFQEKLAAA
ENLYFQ|GLEHHHHHH

In bold: the wild-type protein. In italics: additional amino acids from the expression vector.
Underlined: TEV cleavage site. Red: G205.

43 AtRTA

DNA sequence:
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Supplementary Material

..GAGCTCCATGGCCAGCATGGACAAAGTTTTTGCCGGTTATGCCGCCCGTCAAGCAATCTTAGAGAGCACGGAGACTACCAACCCATTTG
CAAAAGGTATCGCCTGGGTTGAGGGTGAATTAGTTCCATTAGCTGAGGCACGGATCCCATTATTAGATCAAGGTTTTATGCATAGCGATT
TAACGTATGATGTTCCAAGCGTTTGGGATGGTCGGTTTTTTCGGTTAGATGACCATATCACCCGGTTAGAAGCCTCGTGTACCAAATTAC
GGTTACGTTTACCATTACCACGGGATCAGGTTAAACAGATCTTAGTTGAGATGGTTGCCAAAAGCGGTATCCGTGACGCCTTCGTTGAAT
TAATCGTTACGCGTGGTTTAAAGGGCGTTCGGGGTACCCGCCCAGAAGATATCGTTAACAATTTATATATGTTTGTTCAACCATACGTGT
GGGTTATGGAGCCAGATATGCAACGTGTTGGCGGTAGCGCCGTGGTTGCACGGACGGTTCGGCGGGTTCCACCAGGTGCTATCGACCCAA
CGGTGAAAAACTTACAATGGGGCGATTTAGTTCGGGGTATGTTTGAAGCCGCAGATCGGGGTGCAACCTATCCATTTTTAACGGATGGTG
ATGCCCATTTAACGGAAGGTTCGGGTTTTAACATCGTGTTAGTTAAAGACGGTGTTTTATATACGCCGGATCGGGGTGTTTTACAGGGCG
TGACGCGGAAAAGCGTCATCAACGCAGCAGAGGCATTCGGGATCGAAGTGCGGGTTGAATTCGTTCCAGTTGAATTAGCATATCGCTGCG
ATGAAATCTTTATGTGCACGACGGCCGGTGGCATCATGCCAATCACGACGTTAGATGGTATGCCAGTCAACGGTGGTCAGATCGGTCCAA
TCACGAAAAAAATCTGGGATGGTTATTGGGCCATGCATTATGATGCAGCCTACTCGTTTGAAATCGACTATAACGAGCGTAATAAGCTT...

In bold: the synthetic gene. Underlined: first and last codon of gene. Red: mutagenesis site.
Translated protein:

MDIGINSDPNSSSMASMDKVFAGYAARQAILESTETTNPFAKGIAWVEGELVPLAEARIP
LLDQGFMHSDLTYDVPSVWDGRFFRLDDHITRLEASCTKLRLRLPLPRDQVKQILVEM
VAKSGIRDAFVELIVTRGLKGVRGTRPEDIVNNLYMFVQPYVWVMEPDMQRVGGSAV
VARTVRRVPPGAIDPTVKNLQWGDLVRGMFEAADRGATYPFLTDGDAHLTEGSGFNIV
LVKDGVLYTPDRGVLQGVTRKSVINAAEAFGIEVRVEFVPVELAYRCDEIFMCTTAGGI
MPITTLDGMPVNGGQIGPITKKIWDGYWAMHYDAAYSFEIDYNERNKLAAAENLYFQ|GL
EHHHHHH

In bold: the wild-type protein. In italics: additional amino acids from the expression vector.
Underlined: TEV cleavage site. Red: G207.
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5 Enantiomeric excess chromatograms
51 GC-FID
o-fluoro-a-methylbenzylamine

TsSRTA wild-type

7 1-Second#8 [manually integrated] cmh-fp-C-58-5-0FMBA FrontDetector
E 2 - Second #24 [manually integratedkmh-fp-C-58-oF Acp-biotrans-1 FrontDetector
H 3-Second#25 [manually integrated] cmh-fp-C-58-o0F Acp-biotrans-2 FrontDetector
H 4-5e cnndﬁzu[manualh integrated] u:mh fp I: 58 -:uFtuzp I:uu:utrans-S FrontDetector
54.5_-?].-_'7.. J #02 [manually sgqraied) DA - LIELE
50.0| PA
20.0 = I
30.01
20.0
10.0 4
i I min
-2'3_| g g g T g g E T T g g g T 1
10.803 11.000 11.200 11.400 11.614

TSRTA_G205C

1 1 - Second #97 [manually integrated] cmh-fp-E-13-o0F Acp-mut-1
A 2-Second #38 [manually integrated] cmh-fp-E-13-oFAcp-mut-2

FrontDetector

i FrontDetector
A 3-Second #98 [manually integrated] cmh-fp-E-13-oF Acp-mut-3 FrontDetector
q 4- "*-:—u:u:unu:l +.-124[manuall*, |nt&grated] cmh-fp-E-13-rac-o-FMBA FrontDetector
;AQ_'?'i' = #125 [manually integrated] cmh-fp-E-13-3-0-FMBA FrontDetect
q|ea
50.0]
)
376
25.0
125
0.0 !
T min
10.914 11000 ' ~ 11.100 11200 11.228
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1-aminoindan

TsSRTA wild-type

Supplementary Material

7 1 - Second #9 [manually integrated] cmh-fp-C-58-rac-aminoindan FrontDetector
7 2-Second #10 [manually integrated] cmh-fp-C-58-R-aminoindan FrontDetector
& 3-Second #27 [manually integrated] cmh-fp-C-58-indanone-biofrans-1 FrontDetector
7 4-Second #28 [manually integrated]  cmh-fp-C-58-indanone-kiotrans-2 FrontDetector
g4- 2 - 22C0ONA Fo2 | Manually cqraied) cC -Tp-L~20-1NJanon e-Dorans-J rronibelecio
1 ea
60 .
] 1-14.875 2-14 947
_4‘}_
20
] |
0 I
| min
-19_” T T T T T T T 1
14,345 14.800 14.850 15.000 16,059
& 1-Second #3 [manually integrated] cmh-fp-C-58-rac-aminoindan FrontDetector
M 2-Second #10 [manually integrated) cmh-fp-C-53-R-aminoindan FrontDetector
k] 3-Second #2T [manually integrated] emh-fp-C-58-indanon e-biorans-1 FrontDetector
7 4-Second#28 [manually integrated] cmh-fp-C-58-indanone-biofrans-2 FrontDetector
} [d 5 - Second £29 [manually integratedinh-fp-C-53-indanone-biotrans-3 FrontDetector
FA ¥ By o
1P
1 ——— |
] ]
min
14.849 | 14.900 14.850 © 15.000 ' 15.059
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4-phenylbutan-2-amine

TsRTA_wild-type

7 1 - Second #11 [manually integratedimh-fp-C-58-rac-4-Ph-butan-nh2 FrontDetector
3 2-Second #33[manuall1,' integrated] cmh-fp-C-538-4Phbuone-biotrans-1 FrontDetector
@ 3-Second #34 [manually integrated] emh-fp-C-58-4Phbuone-biotans-2 FrontDetector
Ha- SE::::unu:I +r35[ma=|nua='|ll1 |ntegrated] u:mh fp I: 58 4F'h|:uuu:un&|:u|u:u1mn5—3 FrontDetector
10911-'_ - : '_.1 T —— ——
l 12-14.780
30 - .
1 | — ]
60 -
40
20
b | oo
24 T
14,522 14.625 14.750 14.875 15.000 15.096
TSRTA_G205C
3 1 - Second #103 [manually integratedfih-fp-E-13-4Phbutanone-mut-1 FrontDetector
3 2 - Second #104 [manually integrated] cmh-fp-E-13-4Phbutanone-mu-2 FrontDetector
3
i§ 4- Second #128 [manually integrated] cmh-fp-E-13-rac-4phbutan-nh? FrontDetector
138:?1---.- Lo 3 3 cgraled c -1Pp-C="1.2-2-5[ s G LIS CIC
125| P4
100 | = '
75
50
| 25
] I TITITT
-T_-I T T T T T T T T T T T T T T T T T T T T T T T T T T T T —1 |
14.570 14.600 14.650 14.700 14.750 14.800 14.865
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Supplementary Material
hexan-2-amine

TsSRTA wild-type

[ 1-Second #12 [manually integrated]  cmh-fp-C-53-R-hexan-2-amine FrontDetector
3 2 - Second #36 [manually integrated] emh-fp-C-58-hexanone-biotrans-1 FrontDetector
H 3- "ﬁ:—u:u:unu:l +.-3-T [manuall*_.. |nt-:—gratc—|:|] u:mh fp I: 58 h&xannn&hlntrans-z Fr-:untDc—tc—n:tn:ur
'E—-:'T- d#3 arually [egrated) C NE e- Ans-3 - Ele
1131 H5- Second #92 hemnamlne [FEDEH“IIII:] ant[}eteu::tur
4| p&s
100 P
] 4 -8.003
] 5-8.132 - |
75
50
25
] IJ |
D: | |
] min
-23—-| E g g T g g g T g g g T g g g T g g g T g g g T g g g 1
7.815 7.900 3.000 3.100 3.200 3.300 3.400 3.450
TsRTA_G205C
7 1 - Second #1400 [manually integratedkmh-fp-E-13-hexanone-mut-1 FrontDetector
E 2-Second #1071 [manually integrated] cmh-fp-E-13-hexanone-mut-2 FromntDetector
d 3-Second#102 [manually integrated] cmh-fp-E-13-hexanone-mut-3 FrontDetector
M 4- EEEDI‘ldfr'IEG[I‘I‘IﬁI‘lIJﬂII} |nt&grﬂt&d] l:mh f|:| E 13—rac—h&xan 2-aming FrontDetector
Bﬂg-ﬁ SO = adllic [egratec C D= J T.-_-. = I L'ELES
<4 p.ﬁl
80.0 +
1 - 1)
&0.0 +
007 5115
(20,0
131= , , —_— . . .
7.943 3. DDD 3.050 3. 1DD g. 15D E 1?4
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tetrahydrothiophene-3-amine

TsRTA_wild-type

7 1 - Second £39 [manually integratedinh-fp-C-58-thythio=0-biotrans-1 FrontDetector
3 2- QE::u:und +.-4v [manuallf.. |nt-:—grateu:l] u:mh fp I: 58 th}thll:l D I:m:ltrans-z FrontDetector
4 : e FrontDetecte
i | 4 Secu:und #EB[manuaII}' |ntegrateu:l] u:mh f|:u B—1T (Sl tetrahythu:n—Nl-E FrontDetector
1444 [ 5-Second #30 [manually integrated] cmh-fp-B-17-rac-tetrahythio-NH2 FrontDetector
: 1[pa
12.5 4
] 1
10.0 1
7.5
5.0
] 2 -13.120
2.5 [ | e —
1 I
. min
-D'E.l E T T T 1
12.915 13.000 13.100 13.200 13.221

phenoxypropan-2-amine

TsRTA_wild-type

7 1-Second #30 [manually integrated] cmh-fp-C-58-phenoxyac-biorans-1 FrontDetector
3 2 - Second #31 [manually integrated] cmh-fp-C-58-phenoxyac-biotrans-2 FrontDetector
d 3-Second#32 [manually integrated] emh-fp-C-58-phenoxyac-biotrans-3 FrontDetector
203 - 7 4 - Second #34 [manually integrated] cmh-fp-C-63-(5)-phenoxylPA FrontDetector
] P 1-14 657
150 —
100
:. a ] L T
min
-23- | — T T T T T T T T T T T T T T T
14.405 14.500 14,625 14.750 14.875 15.000 15.079
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Supplementary Material

TSRTA_G205C

7 1 - Second #115 [manually integratedinh-fp-E-13-PhOacetone-mut-1 FrontDetector
A 2-Second#116 [manually integrated] cmh-fp-E-13-PhOacetone-mut-1 FrontDetector
B 3-Second#117 [manually integrated] cmh-fp-E-13-PhOacetone-muti FrontDetector
104 - J 4-Second #130 [manually integrated] cmh-fp-E-13-5-phenoxylPa FrontDetector
Al pa
Eﬂl—_ " |
60 - \1-14.737
4‘} -
201
1 i min
-1= T T g g g T g g g T g g g T g g 1
14,480 14,600 14,700 14,800 14,887

All intensification biotransformations of wild-type and G205C vs (S)-phenoxypropan-2-amine

416+
1| p&

300+

200+

100

min

14494 ' 14800 14 881
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a-Ethylbenzylamine

TsRTA_wild-type

7 1 - Second #16 [manually integrated] cmh-fp-C-58-rac-Et-Ph-NH2 FrontDetector
3 2 - Second #17 [manually integrated] cmh-fp-C-58-R-Et-Ph-MNH2 FrontDetector
@ 3-Second#45 [manually integrated] emh-fp-C-58-propphon e-biotrans-1 FrontDetector
@ 4-Second #45 [manually integrated] cmh-fp-C-58-propphone-biorans-2 FrontDetector
158‘?1: el e arnually cgraied) C -IP-l 20RO RN ON e-0Tans-2 I EIeCIc
. DA
- = |
100
2-143430
50 4 1-13.320
' r
=1 LI
-T-I T T T T T T T T T T T T T T T T T T T T T 'u
13127 13.200 13.300 13.400 13.500 13.600 13.702
1 1-Second #18 [manually integrated] cmh-fp-C-58-rac-Et-Ph-MH2 FrontDetector
3 2 - Second #17 [manually integrated] cmh-fp-C-58-R-Et-Ph-MNH2 FrontDetector
d 3- Second #45[manually integrated] cmh-fp-C-58- prop phone-botrans-1 FrontDetector
d 4 - Second 246 [manually integratedh-fp-C-58-propphone-biotrans-2 FrontDetector
.. [ 5-Second #47 [manually integrated] cmh-fp-C-58-propphone-biotrans-3 FrontDetectc
593
1| pa
5.00 N
. ]
4.00
3.00
J/‘L_-I\_
2,00 '
min
1.08 T g T g g g g T g g g g T g g g g T g g T
13.127 13.250 13.375 13.500 13.625 13.702
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Supplementary Material

a-Methylbenzylamine

TsSRTA wild-type

4 1 - Second #22 [manually integrated] cmh-fp-C-58-SMBA FrontDetector
32 Second #23 [manuvally integrated] cmh-fp-C-58-RMBA FrontDetector
A 3- Second #48 [manually integrated] cmh-fp-C-58-Acp-1 FrontDetector
g 4-3e -:u:unu:l 1!'4" [manuall} |nt-:—grat-:—|:|] cmh-fp-C-58-Acp-2 FrontDetector
54.3 @ 5- Second # — —— FrontDete
50.04| P4
4D.D—: 1-12.278 |
30.0-
20.0
10.0
0.0 ! min
-4'D_| g g g T g g g T g g g T g g g T g g T g 1
12207 12.300 12.400 12.500 12.600 12,700 12746
17 1- Second #22 [manually integrated] cmh-fp-C-58-SMBA FrontDetector
32- Second #23 [manually integrated] cmh-fp-C-58-RMBA FrontDetector
3 3 - 3econd #48 [manually integrated] cmh-fp-C-53-Acp-1 FrontDetector
i 4- Second #48 [manually integrated] cmh-fp-C-58-Acp-2 Fru:untD&t&u:b:ur
[ 5- Second #50 [manually integrated] cmh-fp-C-58-Acp-3 tDetecto
§.42 T
- p-’ﬁ' ‘
6.00 - I
B i1 - 124648
i -’/""_H_'_""H-._\_\_‘_‘_‘_-_ _ I/—\"\__
2.00
T min
-1'11:| g g g T g g g T g g g T g g g T g g T g 1
12.207 12.300 12.400 12.500 12.600 12700 12746
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5.2 RP-HPLC

tetrahydrofuran-3-amine

TsRTA_wild-type

7 1 - emh-fp-C-61 #11 [manually integrated] cmh-fp-C-58-racTHF
3 2 - emh-fp-C-81#12 [manually integrated] cmh-fp-C-568-STHF
@ 3 - cmh-fp-C-51#30 [manually integrated] cmh-fp-C-53-THF=0-hiot1

[X]
i
=
]

i 4-cmh-fp-C-51#31 [manually integratedjcmh-fp-C-58-THF=0-biot2
@ 5- cmh-fp-C-61 #32 [manually integrated] cmh-fp-C-58-THF =0-biot-3

UV_VIS_3 WVL:265 nm
UV_VIS_3 WVL:285 nm
UV_VIS_3 WVL:285 nm
UV_VIS_3 WVL:285 nm

ALl

150

=

=

(=]
1

50

2 - 12307

-134

w4 MO0 115D

butan-2-amine

TsRTA_wild-type

7 1 - emh-fp-C-61 #13 [manually integrated] cmh-fp-C-53-rac2BA

M 2-cm h-fp-C-81 #14 [manually integrated] cmh-fp-C-58-R2B4A

B 3- cmh-fp-C-51 #45 [manually integrated] cmh-fp-C-81-but=0-Eiotr-1
% 4 - emhi-fp-C-61 #46 [manually integrated] cmh-fp-C-51-but=0-biotr-2

226 7

4280 1308

UV_VIS_3 WVL:265 nm
UV_VIS_3 WVL:285 nm
UV_VIS_3 WVL:285 nm
UV_VIS_3 WVL:285 nm

4| mal
200

150
100

&0

12 - 12.957

min

_51

1029 1100 ' 1200

1300 ' 1410
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Supplementary Material
Serine

TsRTA_wild-type

7 1 - cmh-fp-C-61 £49 [manually integrated] cmh-fp-C-58-L-5er UV_VI5_3 WVL:265 nm
E 2 - cmh-fp-C-81 #50 [manually integrated] cmh-fp-C-58-bHO pyr-biotr-1 U VIS 3 WWL 265 nm
& 3 - cmh-fp-C-81 #51 [manually integrated] cmh-fp-C-58-bHO pyr-biot-2 W WIS 3 WWL285 nm
57— 7 4- cmh-fp-C-81 #52 [manually integrated] cmh-fp-C-58-bHO pyr- bioir-3 UV VIS 3 WVL 265 nm
1 mau
80+
i 11-5.993 i
- k )
60—
404
204
0 L |
1 min
-1 I:I‘| T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T —1
532 540 5.60 5.80 .00 6.20 6.40 6.60 6.80 6.98
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6

NMR spectra
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¢_hec.cmh-fp-B-21-distil. 1.fid -
meMw_mmmwu_Wwﬂ%_m~o cmh-fp-B-21-distil 2" ﬁn_n_n_v
H-NMR of (S)-tetrahydrothiophene-3-amine ~10000 2.59
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N, “os
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1.87
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Absolute Referencing used Me4Si CDCI3, ¢ = 1% and Ratio of 25.145020
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by
h/\w/\N
5— S
3
2
4
5
3
e W S s A . ik PHEREMMAL PEARLA e A i Py o
AN /N
mmm
QOO
[ayaya)
QOO
SR 2 3% @
RRe A R 7
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

f1 (ppm)

-2000

~1500

~1000

-500

~-500




Supplementary Material

1H-13C-HSQC-ME of (S)-tetrahydrothiophene-3-amine
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Multiplicity-edited HSQC Spectrum: CH and Me up (red), CH2 down (blue). 5 4 - -0
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'H-13C.HSQC-ME of (S)-1-phenoxypropan-2-amine.HCl
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Multiplicity-edited HSQC Spectrum: CH and Me up (red), CH2 down (blue).
Absolute Referencing used Me4Si CDCI3, ¢ = 1% and Ratio of 100.000000
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