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Sequence Information

Amino Acid Sequence of ATA117 Transaminase
The amino acid sequence of the ATA117 transaminase used in this study is shown in SEQ ID NO: 1.

SEQ ID NO:1：
MAFSADTPEIVYTHDTGLDYITYSDYELDPANPLAGGAAWIEGAFVPPSEARIPIFDQGFYTSDATYTTFHVWNGNAFRLGDHIERLFSNAESIRLIPPLTQDEVKEIALELVAKTELREAMVTVTITRGYSSTPFERDITKHRPQVYMSASPYQWIVPFDRIRDGVHLMVAQSVRRTPRSSIDPQVKNFQWGDLIRAIQETHARGFELPLLLDCDNLLAEGPGFNVVVIKDGVVRSPGRAALPGITRKTVLEIAESLGHEAILADITPAELYDADEVLGCSTGGGVWPFVSVDGNSISDGVPGPVTQSIIRRYWELNVEPSSLLTPVQY.
1.2 Amino Acid and Nucleotide Sequences of SpyCatcher-Dps-ATA117

The amino acid sequence of the SpyCatcher-Dps-ATA117 fusion transaminase in this study is presented as SEQ ID NO: 2, and its corresponding nucleotide sequence is provided as SEQ ID NO: 3.

SEQ ID NO：2：

GAMVDTLSGLSSEQGQSGDMTIEEDSATHIKFSKRDEDGKELAGATMELRDSSGKTISTWISDGQVKDFYLYPGKYTFVETAAPDGYEVATAITFTVNEQGQVTVNGKATKGDAHIAGAGAGPEGAGAGAGPEGAGAGAGPEGAGAGAGPEGAGAGAGPEGMSTAKLVKSKATNLLYTRNDVSDSEKKATVELLNRQVIQFIDLSLITKQAHWNMRGANFIAVHEMLDGFRTALIDHLDTMAERAVQLGGVALGTTQVINSKTPLKSYPLDIHNVQDHLKELADRYAIVANDVRKAIGEAKDDDTADILTAASRDLDKFLWFIESNIEGGGGSGGGGSHMMAFSADTPEIVYTHDTGLDYITYSDYELDPANPLAGGAAWIEGAFVPPSEARIPIFDQGFYTSDATYTTFHVWNGNAFRLGDHIERLFSNAESIRLIPPLTQDEVKEIALELVAKTELREAMVTVTITRGYSSTPFERDITKHRPQVYMSASPYQWIVPFDRIRDGVHLMVAQSVRRTPRSSIDPQVKNFQWGDLIRAIQETHARGFELPLLLDCDNLLAEGPGFNVVVIKDGVVRSPGRAALPGITRKTVLEIAESLGHEAILADITPAELYDADEVLGCSTGGGVWPFVSVDGNSISDGVPGPVTQSIIRRYWELNVEPSSLLTPVQY.
SEQ ID NO：3：

GGTGCAATGGTTGATACACTGAGTGGTCTGAGTAGCGAACAGGGTCAGAGTGGGGATATGACGATTGAAGAAGATAGCGCAACACATATTAAATTTAGTAAACGTGACGAGGATGGTAAAGAACTGGCGGGGGCAACAATGGAACTGCGTGATAGCAGCGGTAAAACCATTAGCACATGGATTAGCGATGGTCAAGTAAAAGACTTCTATCTGTATCCGGGTAAATATACATTTGTGGAAACCGCAGCACCGGACGGCTATGAAGTTGCAACGGCAATTACCTTTACCGTTAATGAACAGGGGCAGGTTACCGTTAATGGGAAAGCAACCAAAGGTGATGCACACATCGCAGGTGCAGGTGCAGGCCCTGAAGGTGCAGGTGCCGGTGCAGGTCCTGAAGGTGCCGGTGCCGGTGCGGGTCCTGAAGGCGCAGGTGCAGGTGCGGGTCCGGAAGGTGCAGGCGCAGGTGCCGGCCCTGAAGGCATGAGCACCGCAAAACTGGTTAAAAGCAAAGCGACGAACCTGCTGTATACGCGTAACGATGTTAGCGATAGCGAAAAAAAAGCAACCGTTGAACTGCTGAATCGTCAGGTTATTCAGTTTATTGATCTGAGCCTGATTACCAAACAGGCACATTGGAATATGCGTGGTGCAAATTTTATTGCAGTTCATGAAATGCTGGATGGTTTTCGTACCGCACTGATTGATCATCTGGATACCATGGCAGAACGTGCAGTTCAGCTGGGTGGTGTTGCACTGGGTACCACCCAGGTTATTAATAGCAAAACCCCGCTGAAAAGCTATCCGCTGGATATTCATAATGTTCAGGATCATCTGAAAGAACTGGCAGATCGTTATGCAATTGTTGCAAATGATGTTCGTAAAGCAATTGGTGAAGCAAAAGATGATGATACCGCAGATATTCTGACCGCAGCAAGCCGTGATCTGGATAAATTTCTGTGGTTTATTGAAAGCAATATTGAAGGTGGTGGTGGTAGCGGTGGTGGTGGTAGCcatatgATGGCGTTCTCAGCGGACACCCCTGAAATCGTTTACACCCACGACACCGGTCTGGACTATATCACCTACTCTGACTACGAACTGGACCCGGCTAACCCGCTGGCTGGTGGTGCTGCTTGGATCGAAGGTGCTTTCGTTCCGCCGTCTGAAGCTCGTATCCCTATCTTCGACCAGGGTTTTTATACTTCTGACGCTACCTACACCACCTTCCACGTTTGGAACGGTAACGCTTTCCGTCTGGGGGACCACATCGAACGTCTGTTCTCTAATGCGGAATCTATTCGTTTGATCCCGCCGCTGACCCAGGACGAAGTTAAAGAGATCGCTCTGGAACTGGTTGCTAAAACCGAACTGCGTGAAGCGATGGTTACCGTTACGATCACCCGTGGTTACTCTTCTACCCCATTCGAGCGTGACATCACCAAACATCGTCCGCAGGTTTACATGAGCGCTAGCCCGTACCAGTGGATCGTACCGTTTGACCGCATCCGTGACGGTGTTCACCTGATGGTTGCTCAGTCAGTTCGTCGTACACCGCGTAGCTCTATCGACCCGCAGGTTAAAAACTTCCAGTGGGGTGACCTGATCCGTGCAATTCAGGAAACCCACGCTCGTGGTTTCGAGTTGCCGCTGCTGCTGGACTGCGACAACCTGCTGGCTGAAGGTCCGGGCTTCAACGTTGTTGTTATCAAAGACGGTGTTGTTCGTTCTCCGGGTCGTGCTGCTCTGCCGGGTATCACCCGTAAAACCGTTCTGGAAATCGCTGAATCTCTGGGTCACGAAGCTATCCTGGCTGACATCACCCCGGCTGAACTGTACGACGCTGACGAAGTTCTGGGTTGCTCAACCGGTGGTGGTGTTTGGCCGTTCGTTTCTGTTGACGGTAACTCTATCTCTGACGGTGTTCCGGGTCCGGTTACCCAGTCTATCATCCGTCGTTACTGGGAACTGAACGTTGAACCTTCTTCTCTGCTGACCCCGGTACAGTAC.
1.3 Amino acid sequence of ADH
The amino acid sequence of the ADH in this study is presented as SEQ ID NO: 4. 

SEQ ID NO：4：

MSIPETQKGVIFYESHGKLEYKDIPVPKPKANELLINVKYSGVCHTDLHAWHGDWPLPVKLPLVGGHEGAGVVVGMGENVKGWKIGDYAGIKWLNGSCMACEYCELGNESNCPHADLSGYTHDGSFQQYATADAVQAAHIPQGTDLAQVAPILCAGITVYKALKSANLMAGHWVAISGAAGGLGSLAVQYAKAMGYRVLGIDGGEGKEELFRSIGGEVFIDFTKEKDIVGAVLKATDGGAHGVINVSVSEAAIEASTRYVRANGTTVLVGMPAGAKCCSDVFNQVVKSISIVGSYVGNRADTREALDFFARGLVKSPIKVVGLSTLPEIYEKMEKGQIVGRYVVDTSK.
1.4 Amino Acid and Nucleotide Sequences of SpyTag-ADH
The amino acid sequence of the SpyTag-ADH in this study is presented as SEQ ID NO: 5, and its corresponding nucleotide sequence is provided as SEQ ID NO: 6.
SEQ ID NO：5：

AHIVMVDAYKPTKGGGGSGGGGSGSMSIPETQKGVIFYESHGKLEYKDIPVPKPKANELLINVKYSGVCHTDLHAWHGDWPLPVKLPLVGGHEGAGVVVGMGENVKGWKIGDYAGIKWLNGSCMACEYCELGNESNCPHADLSGYTHDGSFQQYATADAVQAAHIPQGTDLAQVAPILCAGITVYKALKSANLMAGHWVAISGAAGGLGSLAVQYAKAMGYRVLGIDGGEGKEELFRSIGGEVFIDFTKEKDIVGAVLKATDGGAHGVINVSVSEAAIEASTRYVRANGTTVLVGMPAGAKCCSDVFNQVVKSISIVGSYVGNRADTREALDFFARGLVKSPIKVVGLSTLPEIYEKMEKGQIVGRYVVDTSK.
SEQ ID NO：6：

GCACATATTGTTATGGTTGATGCATATAAACCGACCAAAGGTGGTGGTGGTAGCGGTGGTGGTGGTAGCggatccATGAGCATTCCGGAAACCCAGAAAGGGGTGATTTTTTACGAAAGCCACGGCAAACTGGAATACAAAGACATTCCGGTTCCGAAACCGAAAGCGAACGAACTGCTGATTAATGTGAAATATAGCGGCGTCTGTCATACCGATCTGCATGCCTGGCACGGTGATTGGCCGCTGCCGGTTAAACTGCCGCTGGTCGGGGGTCACGAAGGAGCAGGGGTGGTTGTTGGGATGGGTGAAAATGTTAAAGGTTGGAAAATTGGGGATTATGCGGGGATTAAATGGCTGAATGGTAGCTGTATGGCATGTGAATATTGTGAACTGGGAAATGAAAGTAATTGTCCGCATGCAGATCTGAGCGGTTATACACATGATGGTAGCTTTCAGCAGTATGCAACAGCGGATGCGGTTCAAGCCGCACATATTCCGCAGGGTACCGATCTGGCACAAGTGGCACCGATTCTGTGTGCGGGTATTACAGTTTACAAAGCGCTGAAAAGCGCAAATCTGATGGCCGGTCATTGGGTTGCAATTAGTGGTGCGGCAGGTGGGCTGGGTAGTCTGGCAGTTCAGTATGCAAAAGCAATGGGTTACCGTGTTCTGGGCATTGATGGCGGAGAAGGCAAAGAAGAACTGTTTCGTAGCATTGGGGGTGAGGTTTTTATTGATTTTACAAAAGAGAAAGACATCGTGGGTGCAGTTCTGAAAGCAACCGATGGTGGTGCACATGGAGTGATTAATGTGAGTGTGAGCGAGGCAGCAATTGAAGCAAGCACCCGCTACGTTCGTGCAAATGGAACCACAGTTCTGGTTGGTATGCCTGCAGGTGCAAAATGTTGTAGTGATGTGTTTAACCAGGTTGTGAAAAGCATTAGCATTGTGGGAAGTTACGTTGGTAATCGTGCTGATACCCGTGAAGCACTGGATTTTTTTGCACGTGGTCTGGTTAAAAGTCCGATTAAAGTTGTGGGTCTGAGTACCCTGCCGGAAATTTATGAAAAAATGGAAAAAGGTCAGATTGTTGGTCGTTATGTTGTTGATACCAGCAAA.
Analytical Methods
The yield and enantiomeric excess (ee) of R-BPA were analyzed using a Shimadzu GC-2014 gas chromatograph (GC). The sample was analyzed by GC equipped with a Agilent CP7502 J&W CP-Chirasil-Dex CB chiral column (Machery-Nagel; 25 m×0.25 mm×0.25 mm). Injector, column and FID temperature were 250, 110 and 250℃. H2 pressure: 83 kPa. Split ratio: 1:15. Retention time of BPO, S-BPA and R-BPA were 3.165 min, 4.940 min and 5.473 min. Eqns (1) and (2) evaluated the yield (X) and enantiomeric excess of R-BPA (eep).
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Ms and Mp are the molecular weight of the substrate and the product. P and Q stand for the mass of the product at the end of the reaction and the initial mass of the substrate.
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CR and CS stand for the concentration of R-BPA and S-BPA.
Table S1. Protein-Protein Binding Affinity Obtained Using PRODIGY
	System
	Predicted binding affinity(kcal/mol)

	Mode 0
	-17.3

	Mode 1
	-15.5

	Mode 2
	-15.4

	Mode 3
	-16.8

	Mode 4
	-16.3


Table S2. Effect of substrate concentration on the transamination reaction
	Substrate concentration (mM)
	2DNECR
	3DNECR

	
	Yield（%）
	Yield（%）
	Yield（%）
	ee（%）
	ee（%）
	ee（%）
	Yield（%）
	Yield（%）
	Yield（%）
	ee（%）
	ee（%）
	ee（%）

	200
	99.9
	99.8
	99.6
	99.9
	99.3
	99.6
	99.9
	99.8
	99.7
	99.9
	99.8
	99.6

	210
	99.9
	99.5
	99.7
	99.9
	99.7
	99.7
	99.9
	99.8
	99.7
	99.9
	99.7
	99.8

	220
	99.1
	99.3
	99.4
	99.9
	99.5
	99.2
	99.9
	99.6
	99.5
	99.9
	99.7
	99.6

	230
	94.5
	93.8
	95.2
	99.9
	99.8
	99.5
	99.9
	99.3
	99.8
	99.9
	99.8
	99.6

	240
	91.6
	90.8
	92.4
	99.9
	99.3
	99.5
	97.9
	96.9
	98.4
	99.9
	99.6
	99.5

	250
	87.3
	86.9
	88.1
	99.9
	99.6
	99.7
	95.4
	94.8
	96.3
	99.9
	99.6
	99.8


Table S3. Effect of pH on the transamination reaction
	pH
	2DNECR
	3DNECR

	
	Yield（%）
	Yield（%）
	Yield（%）
	ee（%）
	ee（%）
	ee（%）
	Yield（%）
	Yield（%）
	Yield（%）
	ee（%）
	ee（%）
	ee（%）

	6
	36.7
	35.8
	37.4
	97.7
	97.6
	97.4
	41.2
	40.5
	42.6
	98.7
	98.2
	99.2

	7
	62.6
	61.7
	63.4
	98.3
	98.6
	99.1
	75.3
	74.8
	76.4
	99.3
	98.9
	99.9

	8
	89.7
	88.2
	90.5
	99.9
	98.8
	99.5
	94.2
	93.8
	95.1
	99.9
	99.8
	99.8

	9
	97.9
	96.8
	97.3
	99.9
	99.3
	99.6
	99.9
	99.6
	99.1
	99.9
	99.7
	99.9

	10
	96.3
	95.4
	96.2
	99.9
	99.1
	99.4
	98.8
	97.9
	99.0
	99.9
	99.6
	99.7


